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Abstract

Positron emission tomography/computerised tomography
imaging in detecting and managing recurrent cervical
cancer: systematic review of evidence, elicitation of
subjective probabilities and economic modelling
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Background: Cancer of the uterine cervix is a common cause of mortality in women. After initial
treatment women may be symptom free, but the cancer may recur within a few years. It is uncertain
whether it is more clinically effective to survey asymptomatic women for signs of recurrence or to await
symptoms or signs before using imaging.

Objectives: This project compared the diagnostic accuracy of imaging using positron emission
tomography/computerised tomography (PET-CT) with that of imaging using CT or magnetic resonance
imaging (MRI) alone and evaluated the cost-effectiveness of adding PET-CT as an adjunct to

standard practice.

Data sources: Standard systematic review methods were used to obtain and evaluate relevant test
accuracy and effectiveness studies. Databases searched included MEDLINE, EMBASE, Science Citation Index
and The Cochrane Library. All databases were searched from inception to May 2010.

Review methods: Study quality was assessed using appropriately modified Quality Assessment of
Diagnostic Accuracy Studies (QUADAS) criteria. Included were any studies of PET-CT, MRI or CT compared
with the reference standard of histopathological findings or clinical follow-up in symptomatic women
suspected of having recurrent or persistent cervical cancer and in asymptomatic women a minimum of

3 months after completion of primary treatment. Subjective elicitation of expert opinion was used to
supplement diagnostic information needed for the economic evaluation. The effectiveness of treatment
with chemotherapy, radiotherapy, chemoradiotherapy, radical hysterectomy and pelvic exenteration was
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systematically reviewed. Meta-analysis was carried out in RevMan 5.1 (The Cochrane Collaboration, The
Nordic Cochrane Centre, Copenhagen, Denmark) and Stata version 11 (StataCorp LP, College Station,
Texas, USA). A Markov model was developed to compare the relative cost-effectiveness using TreeAge Pro
software version 2011 (TreeAge Software Inc., Evanston, IL, USA).

For the diagnostic review, a total of 7524 citations were identified, of which 12 test accuracy
studies were included in the review: six studies evaluated PET-CT, two evaluated MRI, three evaluated CT
and one evaluated both MRI and CT. All studies were small and the majority evaluated imaging in women
in whom recurrence was suspected on the basis of symptoms. The PET-CT studies evaluated local and
distant recurrence and most used methods similar to current practice, whereas five of the six CT and MRI
studies evaluated local recurrence only and not all employed currently used methods. Meta-analysis of PET-
CT studies gave a sensitivity of 92.2% [95% confidence interval (Cl) 85.1% to 96.0%] and a specificity of
88.1% (95% Cl 77.9% to 93.9%). MRI sensitivities and specificities varied between 82% and 100% and
between 78% and 100%, respectively, and CT sensitivities and specificities varied between 78% and 93%
and between 0% and 95%, respectively. One small study directly compared PET-CT with older imaging
methods and showed more true-positives and fewer false-negatives with PET-CT. The subjective elicitation
from 21 clinical experts gave test accuracy results for asymptomatic and symptomatic women and the
results for symptomatic women were similar to those from the published literature. Their combined
opinions also suggested that the mean elicited increase in accuracy from the addition of PET-CT to MRI
and/or CT was less than the elicited minimum important difference in accuracy required to justify the
routine addition of PET-CT for the investigation of women after completion of primary treatment. For the
effectiveness review, a total of 24,943 citations were identified, of which 62 studies were included
(chemotherapy, 19 randomised controlled trials; radiotherapy or chemoradiotherapy, 16 case series; radical
hysterectomy and pelvic exenteration, 27 case series). None provided the effectiveness of cisplatin
monotherapy, the most commonly used chemotherapeutic agent in the NHS, compared with supportive
care in a background of other treatment such as radiotherapy in recurrent and persistent cervical cancer.
The model results showed that adding PET-CT to the current treatment strategy of clinical examination,
MRI and/or CT scan was significantly more costly with only a minimal increase in effectiveness, with
incremental cost-effectiveness ratios for all models being >£1M per quality-adjusted life-year (QALY) and
the additional cost per additional case of recurrence being in the region of £600,000.

There was considerable uncertainty in many of the parameters used because of a lack of
good-quality evidence in recurrent or persistent cervical cancer. The evidence on diagnostic and therapeutic
impact incorporated in the economic model was poor and there was little information on surveillance of
asymptomatic women.

Given the current evidence available, the addition of PET-CT to standard practice was not
found to be cost-effective in the diagnosis of recurrent or persistent cervical cancer. However, although
probabilistic sensitivity analysis showed that the main conclusion about cost-ineffectiveness of PET-CT was
firm given the range of assumptions made, should more reliable information become available on
accuracy, therapeutic impact and effectiveness, and the cost of PET-CT reduce, this conclusion may need
revision. Current guidelines recommending imaging for diagnosis using expensive methods such as PET-CT
need to be reconsidered in the light of the above.

The National Institute for Health Research Health Technology Assessment programme.
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All abbreviations that have been used in this report are listed here unless the abbreviation
is well known (e.g. NHS), or it has been used only once, or it is a non-standard
abbreviation used only in figures/tables/appendices, in which case the abbreviation is
defined in the figure legend or at the end of the table.
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Executive summary

Background

Cancer of the uterine cervix is a common cause of mortality in women. After initial treatment women
may be symptom free, but the cancer may recur within a few years. It is uncertain whether it is more
clinically effective to survey asymptomatic women for signs of recurrence or to await symptoms or
signs before using imaging. This project compared the diagnostic accuracy of imaging using positron
emission tomography/computerised tomography (PET-CT) with that of imaging using CT or magnetic
resonance imaging (MRI) alone and evaluated the cost-effectiveness of adding PET-CT as an adjunct to
standard practice.

Methods

Standard systematic review methods were used to obtain and evaluate relevant test accuracy and
effectiveness studies. Databases searched included MEDLINE, EMBASE, Science Citation Index and The
Cochrane Library. All databases were searched from inception to May 2010. Study quality was assessed
using appropriately modified Quality Assessment of Diagnostic Accuracy Studies (QUADAS) criteria.
Included were any studies of PET-CT, MRI or CT compared with the reference standard of histopathological
findings or clinical follow-up in symptomatic women suspected of having recurrent or persistent cervical
cancer and in asymptomatic women a minimum of 3 months after completion of primary treatment.
Subjective elicitation of expert opinions was used to supplement diagnostic information needed for the
economic evaluation. The effectiveness of treatment with chemotherapy, radiotherapy, chemoradiotherapy,
radical hysterectomy and pelvic exenteration was systematically reviewed. Meta-analysis was carried

out in RevMan 5.1 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark)
and Stata version 11 (StataCorp LP, College Station, TX, USA). A Markov model was developed to
compare the relative cost-effectiveness using TreeAge Pro software version 2011 (TreeAge Software, Inc.,
Evanston, IL, USA).

Results

From 7524 citations retrieved, 12 test accuracy studies were found: six studies evaluated PET-CT, two
evaluated MRI, three evaluated CT and one evaluated both MRI and CT. All studies were underpowered
and the majority evaluated imaging in women in whom recurrence was suspected on the basis of
symptoms. The PET-CT studies evaluated local and distant recurrence and most used methods similar
to current practice, whereas five of the six CT and MRI studies evaluated local recurrence only and were
published between 1981 and 2000, and not all employed currently used methods.

Meta-analysis of PET-CT studies gave a sensitivity of 92.2% [95% confidence interval (Cl) 85.1% to 96.0%)]
and a specificity of 88.1% (95% Cl 77.9% to 93.9%). MRI sensitivities and specificities varied between 82%
and 100% and 78% and 100%, respectively, and CT sensitivities and specificities varied between 78% and
93% and 0% and 95% respectively. One small study directly compared PET-CT with older imaging methods
and showed more true-positives and fewer false-negatives with PET-CT.

The subjective elicitation from 21 clinical experts gave test accuracy results for asymptomatic and
symptomatic women and the results for symptomatic women were similar to those from the published
literature. Their combined opinions also suggested that the mean elicited increase in accuracy from the
addition of PET-CT to MRI and/or CT was less than the elicited minimum important difference in accuracy
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required to justify the routine addition of PET-CT for the investigation of women after completion of
primary treatment.

From 24,943 citations, 62 effectiveness studies were included (chemotherapy, 19 randomised controlled
trials; radiotherapy or chemoradiotherapy, 16 case series; radical hysterectomy and pelvic exenteration,

27 case series). None provided the effectiveness of cisplatin monotherapy, the most commonly used
chemotherapeutic agent in the NHS, compared with supportive care in a background of other treatment
such as radiotherapy in recurrent and persistent cervical cancer. The model results showed that adding
PET-CT to the current treatment strategy of clinical examination, MRI and/or CT scan was significantly more
costly with only a minimal increase in effectiveness, with incremental cost-effectiveness ratios for all models
being > £1M per quality-adjusted life-year (QALY) and the additional cost per additional case of recurrence
being in the region of £600,000.

Given the current evidence available, the addition of PET-CT to standard practice was not found to be cost-
effective in the diagnosis of recurrent or persistent cervical cancer. There was considerable uncertainty in
many of the parameters used because of a lack of good-quality evidence in recurrent or persistent cervical
cancer. The evidence on diagnostic and therapeutic impact incorporated in the economic model was poor
and there was little information on surveillance of asymptomatic women. Although probabilistic sensitivity
analysis showed that the main conclusion about cost-ineffectiveness of PET-CT was firm given the range

of assumptions made, should more reliable information become available on accuracy, therapeutic impact
and effectiveness, and the cost of PET-CT reduce, this conclusion may need revision. Current guidelines
recommending imaging for diagnosis using expensive methods such as PET-CT need to be reconsidered in
the light of the above.

The National Institute for Health Research Health Technology Assessment programme.
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Chapter 1 Aims of the report

The aims of this project were as follows:

1. To evaluate, through systematic review of the literature, the diagnostic accuracy of adding positron
emission tomography/computerised tomography (PET-CT) to CT and/or magnetic resonance imaging
(MRI) compared with the diagnostic accuracy of CT and/or MRI alone in women with suspected
recurrent or persistent cervical cancer in identifying local recurrence, regional recurrence and nodal
and distant metastases.

2. To evaluate, through systematic review of the literature, the diagnostic and therapeutic impact of the
addition of PET-CT to CT and/or MRI compared with CT and/or MRI alone on recurrent and persistent
cervical cancer.

3. To assess, through systematic review of the literature, the effectiveness of various interventions and
combinations of interventions (surgery, radiotherapy, chemotherapy and chemoradiotherapy) for
mortality, morbidity and quality of life in the management of recurrent and persistent cervical cancer.

4. To evaluate, using decision-analytic modelling, including value of information analysis, the cost-
effectiveness of adding PET-CT imaging to CT and/or MRI compared with CT and/or MRI alone,
and with different follow-up strategies, for the detection and work-up of recurrent and persistent
cervical cancer.

The original protocol for this report is provided in Appendix 1.
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Chapter 2 Background

Description of the underlying health problem

Cervical cancer is a malignancy originating in the female uterine cervix. Cervical cancer usually originates
in the transformation zone of the cervix where the squamous epithelial cells of the ectocervix meet

the columnar epithelium of the endocervix. Approximately 80% of cervical cancers are squamous

cell carcinomas. This type of cancer originates in the thin, flat squamous cells on the surface of the
ectocervix, the part of the cervix that is next to the vagina. Another 10% of cervical cancers are of the
adenocarcinoma type. This cancer originates in the mucus-producing cells of the inner or endocervix,
near the body of the uterus. Occasionally, the cancer may have characteristics of both types and is called
adenosquamous carcinoma or mixed carcinoma. Cervical cancers can be locally invasive and also spread
by metastases. Pelvic recurrence can be central at the cervix or vaginal vault and in the lymph nodes of the
pelvic side wall. Distant metastases can be to supraclavicular lymph nodes, para-aortic lymph nodes and
the lungs.

Staging of cervical cancer can use the tumour, node, and metastases parameters (Box 1), but much more
often uses the Federation of Gynaecology and Obstetrics (FIGO) criteria’ (Table 7).

Aetiology

Human papillomavirus (HPV) infection of the cervix is a sexually transmitted infection that is necessary for
the development of cervical cancer.?2 However, only a relatively small proportion of women who encounter
persistent infection from high-risk genotypes (HPV 16 and 18, and some other strains) go on to develop
cervical cancer.? When HPV is detected, around 17% of women go on to develop cervical intraepithelial

BOX 1 TNM classification for disease staging

T: size or direct extent of the primary tumour

Tx: tumour cannot be evaluated

Tis: carcinoma in situ

T0: no signs of tumour

T1, T2, T3, T4: size and/or extension of the primary tumour

N: degree of spread to regional lymph nodes

Nx: lymph nodes cannot be evaluated

NO: tumour cells absent from regional lymph nodes

N1: regional lymph node metastasis present (at some sites, tumour spread to closest or small number of
regional lymph nodes)

N2: tumour spread to an extent between N1 and N3 (N2 is not used at all sites)

N3: tumour spread to more distant or numerous regional lymph nodes (N3 is not used at all sites)

M: presence of metastasis

Mx: distant metastasis cannot be evaluated
MO: no distant metastasis
M1: metastasis to distant organs (beyond regional lymph nodes)

© Queen’s Printer and Controller of HMSO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.



BACKGROUND

TABLE 1 Revised FIGO criteria for disease staging

Stage | The carcinoma is strictly confined to the cervix (extension to the uterine corpus would be disregarded)

Stage IA: invasive carcinoma that can be diagnosed only by microscopy, with deepest invasion <5mm and
largest extension >7 mm

Stage IA1: measured stromal invasion of <3mm in depth and extension of <7 mm
Stage IA2: measured stromal invasion >3 mm and not >5mm with an extension of <7 mm

Stage IB: clinically visible lesions limited to the cervix uteri or preclinical cancers greater than stage I1A?
Stage IB1: clinically visible lesion <4cm in greatest dimension
Stage 1B2: clinically visible lesions >4 cm in greatest dimension

Stage Il Cervical carcinoma invades beyond the uterus but not to the pelvic wall or to the lower third of the vagina
Stage IIA: without parametrial invasion
Stage IIA1: clinically visible lesion <4cm in greatest dimension
Stage IlA2: clinically visible lesions >4 cm in greatest dimension
Stage IIB: with obvious parametrial invasion
Stage Il The tumour extends to the pelvic wall and/or involves the lower third of the vagina and/or causes
hydronephrosis or non-functioning kidney®
Stage IlIA: tumour involves lower third of the vagina, with no extension onto the pelvic wall
Stage IlIB: extension to the pelvic wall and/or causes hydronephrosis or non-functioning kidney
Stage IV The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder
or rectum. A bullous oedema, as such, does not permit a case to be allotted to stage IV
Stage IVA: spread of the growth to adjacent organs
Stage IVB: spread to distant organs

a All macroscopically visible lesions — even with superficial invasion — are allotted to stage IB carcinomas. Invasion is
limited to a measured stromal invasion with a maximal depth of 5mm and a horizontal extension of <7 mm. Depth
of invasion should be <5mm taken from the base of the epithelium of the original tissue — superficial or glandular.
The depth of invasion should always be reported in mm, even in those cases with ‘early (minimal) stromal invasion’
(—~1mm). The involvement of vascular/lymphatic spaces should not change the stage allotment.

b On rectal examination there is no cancer-free space between the tumour and the pelvic wall. All cases with
hydronephrosis or non- functioning kidney are included, unless they are known to be due to another cause.

neoplasia grade Il+ within 3 years.? HPV infection is very common; it is estimated that 20% of sexually
active girls will contract the virus by the age of 18 years.* The risk of infection increases with the age at first
sexual intercourse.’

There are a number of factors that can increase or decrease the risk of developing cervical cancer:

Age. Cervical cancer is rare before the age of 20 years but the incidence increases rapidly with age,
giving a peak incidence of around 17 per 100,000 between the ages of 30 and 39 years.® Cervical
cancer mortality rates generally increase with age, so that only about 7% of cervical cancer deaths
occur in women under 35 years, with the highest rates in women over 70 years.” Squamous cell
tumours are more common, but the rates of both squamous cell tumours and adenocarcinomas rise
sharply from age 20-40 years, after which they plateau until age 80 years.®

Sexual behaviour. There is an increased risk of invasive cervical cancer with early age at first sexual
intercourse,>® early pregnancy® and current use of hormonal contraceptives.'

Smoking. Current smoking intensity is an independent risk factor for high-grade cervical intraepithelial
neoplasia in young women, after controlling statistically for cervical HPV infection,” and may be a risk
factor for developing cervical cancer."?

HIV infection. HIV infection leads to an increased risk of advanced and early cervical pathology.'?
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Socioeconomic status. Women living in the most deprived areas in the UK have cervical cancer rates
that are more than three times as high as those women in the least deprived areas. Data from a
longitudinal study, representing 1% of the population from England and Wales, showed that cervical
cancer incidence is considerably higher among women of working age in manual occupations than
among women in non-manual occupations.'™

Epidemiology

Cervical cancer is a common gynaecological malignancy, with an estimated 31,400 new cases diagnosed
each year in the European Union." In the UK, approximately 2800 patients are diagnosed with cervical
cancer per year, accounting for around 2% of all female cancer cases.® In England, carcinoma of the cervix
is rare in women <20 years of age.® Cancer of the cervix is a leading cause of cancer death in women. In
2008, there were 1110 deaths from cervical cancer in the UK, giving a European age-standardised death
rate of 2.7 per 100,000 person-years.’ In the UK population, the 5-year disease-free survival rate for
treated stage IA disease is almost 100%, whereas it is 50-70% for stage IB2 and [I1B, 30-50% for stage Il
and 5-15% for stage IV disease.® It is estimated that the median survival for stage IVB disease is around
9-10 months, with 30% of patients surviving 1 year and 2-5% surviving 2 years."’

Initial treatment of cervical cancer

When patients are initially diagnosed with cervical cancer they can be treated with surgery, a combination
of chemotherapy and radiotherapy (chemoradiotherapy) or with palliative care. The treatment chosen is
based on stage of tumour, fitness of the woman and tumour characteristics, for example greater than
one-third stromal invasion, capillary lymphatic space involvement and large tumour diameter.’ Surgery is
usually radical hysterectomy but can also be trachelectomy (if the tumour is small), which is the removal of
the cervix only rather than the whole uterus and can be performed in younger women with early cervical
cancer who wish to retain their fertility.> Approximately 20-30% of women undergoing surgery also
receive adjuvant postoperative chemoradiotherapy for positive tumour margins or positive lymph nodes or
because of the tumour size, volume, lymphovascular space invasion or stromal invasion.'

Recurrent or persistent cervical cancer

Patients can be cured by initial treatment and approximately 70-80% of initially treated cases are cured
with surgery. If surgery is not appropriate because of tumour characteristics or lack of fitness in the
patient, chemoradiotherapy can be given. However, the initial treatment may not affect a cure and in
approximately 15% of patients disease is detected 3 months after treatment, which is called persistent
cervical cancer (rather than recurrent). Recurrence is more common within the first 24 months after the
initial diagnosis, but can happen up to 15 years after initial treatment.?°

The Scottish Intercollegiate Guidelines Network (SIGN) guideline® found the rates of recurrence from the
three studies reviewed in the guideline to be 13%,2' 18.2%?22 and 29%.% In another study, the proportion
with recurrence in early-stage cervical cancer was 6%;%* a further study of locally advanced cervical cancer
reported 30% recurrence.? Recurrences are more common within the first 24 months after the initial
diagnosis — the median disease-free interval was 17 months for symptomatic patients and 16 months for
asymptomatic patients in one cohort?' and the median time from surgery to recurrence in another cohort
was 17.6 months.?2 The percentage recurrence was higher after radiotherapy (17%) than after surgery
(13%),%" but none of the studies compared recurrence after chemoradiotherapy with recurrence after
surgery. The proportions of asymptomatic to symptomatic recurrences were 19:1142' and 2:5.%

Patients with pelvic recurrence usually present with one or more of vaginal bleeding, discharge, pelvic pain
and sciatic pain. Patients with disseminated recurrence eventually develop systemic symptoms associated
with cachexia.

Risk factors for recurrence include disease stage, number of positive lymph nodes, parametrial involvement
and depth of invasion of the tumour.?* The squamous cell carcinoma antigen is elevated in 28-88% of
patients with cervical cancer and can precede clinical diagnosis of relapse in 46-92% of cases.?®
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Patients with recurrence or persistence are described according to the stage they were when they were
diagnosed originally, along with some further information on whether or not and how much the cancer
has progressed since the original diagnosis. For example, a woman who presented with a stage IIA cancer
who now has distant metastases does not become a stage IVB cancer, but is described as a stage IIA
cancer with metastases. Occasionally, a new stage can be assigned in addition if the cancer has recurred,
particularly in trials, in which case it will be described with a lower case r in front of the new staging, for
example stage rlVB.?”’

Survival with recurrent or persistent disease is poor — from 6 months to 2 years.? Also, patients frequently
experience substantial morbidity from local recurrence and distant spread.? It is unclear whether or not
earlier detection of recurrence (from clinical follow-up or scanning) leads to increased survival rates, but
this is a reasonable assumption to make. Worse survival is associated with shorter disease-free interval,
being symptomatic and poorer prognostic factors.?®

This project investigates three imaging techniques: CT, MRI and PET-CT. These techniques allow non-
invasive visualisation of anatomical structures and physiological functions of the body.

Computerised tomography scanning was introduced in the 1970s and is now widely used in the NHS. A
CT scan is a series of tomographic radiographic images used to visualise two-dimensional ‘slices’ through
the body. Because the X-ray beam emission and the receiving film-intensifying screen are both revolving
around a focal point in the body, this focal point can be visualised much more clearly than in a standard
radiography film. A very large number of focal points are visualised consecutively and then a computer

is used to mathematically reconstruct a two-dimensional matrix to give a digital image of the part of the
body being scanned. CT scanning is painless and takes 15-30 minutes. It is non-invasive unless contrast
medium is being used. For most whole-body CT scans, intravenous iodinated contrast is now used and
there is the risk of allergic reactions. The main disadvantage, however, is the dose of radiation that is
absorbed during the scanning. It has been estimated that 40% of all diagnostic radiation exposure in
patients comes from CT scanning.?®° CT scanning can also produce artefacts that impede interpretation of
the images. These artefacts can come from motion (e.g. patients have to hold their breath when the chest
is being scanned) and from high-density objects such as tooth fillings and orthopaedic hardware.

Magnetic resonance imaging scanning was introduced in the 1980s and is now also widely used in major
centres in the NHS. It is also a tomographic imaging technique but uses the ability of hydrogen atoms

to absorb and emit radio waves (at a similar frequency to FM radio) when placed in a strong magnetic
field. Visualisation of tissues can occur because of the different concentrations of hydrogen atoms in
different tissues and the characteristics of the atoms in different complex biochemical environments. MR
uses characteristics such as the density of hydrogen atoms, the speed at which they become magnetised
and lose their magnetisation and the presence of flow or motion in a tissue. MRI does not use ionising
radiation, which is an advantage compared with CT. However, patients are placed in a magnetic field

and so metal objects inside and outside the body will be affected. Patients with pacemakers, cochlear
implants, shotgun fragments, etc. should not have a MRI scan. The energy generated inside the body

can cause hyperthermia, particularly in obese people. The size of the trolley and aperture (MRl machines
are longer than CT machines and fit the whole body inside) mean that people who weigh >20 stone
(127 kg) are unlikely to fit inside the machine. The machine is also noisy and a small proportion of patients
have anxiety-related reactions. MRI scans can give false-positive results from motion artefacts, interfaces
between fat and water and distortions due to magnetic objects inside the body.
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Computerised tomography and MRI are high-resolution anatomical imaging techniques that are commonly
used in cancer to detect potential tumours. MRI and CT are currently considered first when recurrence

is suspected.'” Whole-body CT and MRI scanning are now rarely performed; imaging for cervical cancer

is frequently limited to the pelvis only. CT and MRI have limitations in differentiating recurrent tumours
from postradiotherapy or surgical fibrosis and also have limitations in accurately identifying the extent of
recurrence as small volume nodal metastasis. If CT or MRI of the pelvic area only is carried out, distant
recurrence may not be identified. They can also be unreliable in determining the presence or absence of
recurrent disease in the pelvis after radiotherapy, as radiotherapy-induced fibrosis makes tissues indurated
and thus potentially conceals recurrent disease.

Positron emission tomography/computerised tomography scanning

Positron emission tomography is an imaging method that can be used to establish the functional
parameters of tissue, allowing detection of metabolically active areas in tissues such as tumours.*
8F-fluorodeoxyglucose ("8F-FDG) is the most widely used radiotracer and is intravenously injected

1-2 hours before imaging. It is a glucose analogue and is taken up and actively trapped in the enhanced
glycolytic pathway of hypermetabolic areas, demonstrated by high-energy photons emitted as a result
of annihilation of positrons emitted by the radioisotope, with nearby negatively charged electrons. PET
provides anatomical image resolution of the order of 4-6 mm, significantly better than conventional
gamma cameras but inferior to the 1- to 2-mm resolution of CT or MRI. The size of lesion that can

be detected by PET is limited by several factors, including the physics of positron emission, the spatial
resolution of the scanner (typically 4.5-6.0 mm in the centre of the axial field) and the safe dosing limits
of ®F-FDG.3°

Positron emission tomography/computerised tomography is a combination of PET scanning and CT
scanning on the same machine. It precisely aligns and combines metabolic PET imagines with anatomical
CT images obtained immediately and consecutively without patient movement, and is being increasingly
preferred over PET scanning alone as it allows more precise localisation of active disease sites than either
technology separately. The CT scan usually has a lower radiation dose than standard CT scans and contrast
media are rarely used. PET-CT in suspected recurrent or persistent cervical cancer can detect metabolically
active metastatic lesions in normal-sized nodes and in postsurgical or radiotherapy fibrosis. PET-CT in the
follow-up of cervical cancer patients can be used to identify recurrent or persistent disease, assess local
tumour extension, evaluate pelvic nodal involvement, detect distant metastases (e.g. lung, supraclavicular
lymph nodes and para-aortic lymph nodes), plan radiotherapy and assess response to therapy.*’

There are several disadvantages to PET-CT scanning. First, the machine is very expensive (approximately
£2M). Second, '®F-FDG has a short half-life of around 2 hours and therefore can cause throughput
difficulties. False-positives are relatively common because the technique is looking for metabolically active
regions and not all are cancerous, for example sepsis and inflammation following surgery and radiotherapy
may mimic metastases. False-negatives can also occur soon after chemotherapy because the drugs may
slow the metabolism of the metastases but not eliminate them altogether. Therefore, PET-CT to find
secondary spread is not recommended within 3 months of surgery and radiotherapy and within 6 weeks
of chemotherapy.

Current guidelines on imaging strategies in recurrent cervical cancer

The SIGN guidelines® state that evidence for the effectiveness of post-treatment surveillance is inconsistent
and that there is no evidence to suggest that prior radiotherapy or chemotherapy alters the sensitivity of
detection of recurrence. They suggest that patients should be followed up every 4 months for at least

2 years. In asymptomatic patients, a PET-CT scan is recommended at 9 months’ follow-up in women who
have had chemoradiotherapy. If positive, pelvic MRI should be considered for surgical planning if pelvic
exenteration is appropriate. In symptomatic women, MRI or CT should be considered to assess potential
clinical recurrence. If positive, a whole-body PET or PET-CT scan should be performed in patients in whom
salvage therapy (pelvic exenteration or radiotherapy) is being considered.
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The Society of Gynecologic Oncologists recommendations state that there is insufficient data to support
routine use of PET-CT in asymptomatic patients.?? It suggests that CT and/or PET should be used when
recurrence is suspected at any time up to 5 years after treatment.

The UK Royal College of Radiologists guidelines used evidence that was not specific to recurrent cervical
cancer.® However, it suggests that PET-CT can be used for restaging patients with cervix carcinoma
considered for exenterative surgery, and for suspected recurrence when other imaging is equivocal.

Survival data from positron emission tomography/computerised tomography

studies in cervical cancer

There are two publications*** that contain useful information about survival in cervical carcinoma,

using PET-CT to differentiate between different groups of patients, including those with persistent and
recurrent cervical cancer. In Schwartz et al.,* 92 women who had been treated with chemoradiotherapy
for carcinoma of the cervix (FIGO stages I1B1 to IVA) and who had whole-body PET-CT between 8 and

16 weeks after initial therapy were followed up clinically for at least 6 months (range 6-49 months).
PET-CT was used to investigate prognosis, linking findings with progression-free survival and cause-specific
survival. Among the 92 patients, PET-CT showed a complete response in 65 (71%) and persistent tumour
in 15 (16%) and identified new abnormalities in 12 (13%). The survival rates are shown in Figure 7. The
3-year cause-specific rates were 96% for women with a complete response to treatment and 43% for
patients with persistent disease, and the 2-year survival rate was 14% for patients with any new sites of
disease. The 3-year progression-free survival rates were 78% for patients with a complete response after
therapy, 33% for patients with persistent disease and 0% for those with new sites of tumour.

Brooks et al.>* investigated the usefulness of PET-CT imaging in 78 asymptomatic and 25 symptomatic
patients following a complete response to initial chemoradiotherapy for cervical cancer. The post-therapy
PET-CT was performed at 3 months after treatment completion and patients were followed up for a
median of 13 months for asymptomatic patients and 8 months for symptomatic patients. Unfortunately,
for the first 2 years only PET was used and for the remaining 4 years PET-CT was used. The number

of women in each group is unclear. The survival curves are shown in Figure 2. The 3-year survival for
patients with symptomatic recurrence was 19% compared with 59% for patients with asymptomatic
recurrence (p = 0.09).

(a) Cause-specific survival (b) Progression-free survival
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Cause-specific survival rates (a) and progression-free survival rates (b) for patients categorised by PET-CT as
having no tumour, persistent tumour or new site of cervical cancer.
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FIGURE 2 Survival in asymptomatic and symptomatic patients undergoing surveillance PET and PET-CT following one
scan at 3 months.

Treatment options for recurrent cervical cancer

Treatment of recurrent cervical cancer depends on the site (central, pelvic, distant), extent of recurrence,
type of previous treatment received (surgery, chemoradiotherapy, radiotherapy), time elapsed since primary
treatment and patient fitness. Treatment intention is usually curative or palliative. Palliative treatment is
used when there are distant metastases or multiple site recurrences and is usually chemotherapy.

Potentially curative disease is defined as:

confirmed recurrence of the disease confined to the pelvis, provided that the patient has not received
previous primary or adjuvant pelvic radiotherapy

disease confined to the central pelvis, without pelvic side wall or extrapelvic involvement, provided that
radiotherapy has been administered before recurrence

distant recurrences at a single site (such as para-aortic lymph node) that could be completely resected
or encompassed by a curative radiotherapy procedure.

In women with recurrence who had surgery for their primary tumour, radiotherapy is the treatment

of choice. This may also include chemotherapy, which is often single-agent cisplatin.? In women who

had chemoradiotherapy or radiotherapy and who have persistent cervical cancer, salvage surgery is
generally considered if the patient is sufficiently fit, if the disease is localised to the pelvis only and if
surgery has a high chance of completely removing the disease with clear margins.? Surgery can be radical
hysterectomy or pelvic exenteration. Surgery for relapsed disease after radiotherapy is often associated
with high morbidity as radiation fibrosis makes surgery difficult and, to enhance cure rates, surgical
excision of disease often involves removal of the bladder, uterus, cervix and various amounts of the
vagina (anterior exenteration) or the uterus, vagina and portions of the rectosigmoid colon and anus
(posterior exenteration) or a complete pelvic clearance (exenteration). In a small number of patients, radical
hysterectomy will suffice if the disease is highly localised. As exenterations are morbid surgical procedures
resulting in alteration of body image and loss of bladder and/or bowel control, patients require extensive
preoperative psychosocial counselling.

Objectives of this report

When this project was being defined there was some discussion around the exact focus, because the
current UK imaging strategy using PET-CT is for selective use in symptomatic patients depending on
symptoms and equivocal or negative findings on CT and/or MRI and to rule out the possibility of distant
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BACKGROUND

metastases when salvage surgery is being considered, rather than for routine use in all symptomatic
patients with suspected recurrence and as routine follow-up in asymptomatic patients. In asymptomatic
patients, clinical follow-up alone may also have been a useful comparator to routine CT, MRI or PET-CT.

This research project was undertaken to evaluate the clinical effectiveness and cost-effectiveness of
strategies of imaging with MRI or CT with or without PET-CT in women with asymptomatic or symptomatic
recurrent cervical cancer, and for their subsequent treatment with surgery, chemotherapy and/or
radiotherapy. The relationship of our clinical objectives to the range of work required is shown in Figure 3.
The economic evaluation is in addition to these objectives and is described in Chapter 8.

Routine monitoring after .
primary treatment Asymptomatic or suspected to

. . have recurrent cervical cancer
Suspicion of recurrent cervical

cancer

Current standard practice CT/MRI

[ |
[ CT/MRI positive j [ CT/MRI negative j

TP FP TN FN
Test under evaluation PET/CT PET/CT

[ | [ |
PET/CT positive PET/CT negative PET/CT positive PET/CT negative
TP FP TN FN TP FP TN FN

Reference standard

(Histopathology or clinical ( Restaging of recurrence
follow-up in 3-6 months) |_Central Pelvic Distant Central/pelvic and distant
I
p ¥ L4
Curative intent L

Planned intervention Surgery +/- IORT Palliative intent

\Concurrent chemotherapy and radiotherapy

P

Improvement in restaging with change in treatment plan

Outcome 2-year survival

.

FIGURE 3 Imaging and treatment strategies in women with recurrent cervical cancer. FN, false-negative; FP, false-
positive; IORT, intraoperative radiotherapy; TN, true-negative; TP, true-positive.
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Chapter 3 Methods for systematic reviews and
subjective elicitation

Protocol development and overview of review methods

A generic protocol was developed for undertaking the systematic reviews of test accuracy, diagnostic and
therapeutic yield and effectiveness. Scoping searches for relevant systematic reviews were conducted in
MEDLINE, EMBASE and The Cochrane Library (see Appendix 2).

Systematic reviews were carried out using established methods in line with the recommendations of
the NHS Centre for Reviews and Dissemination®® and the Cochrane Collaboration,?” and, for diagnostic
systematic reviews, using the latest methods from the Cochrane Diagnostic Test Accuracy Working
Group.?® Presentation of systematic reviews is according to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.®

Inclusion of studies, data extraction and quality assessment were carried out in duplicate with differences
resolved by consensus and/or arbitration involving a third reviewer. There were no language limitations
on inclusion criteria. The selection process was piloted by applying the inclusion criteria to a sample

of papers first, and then a two-stage process was used, first, by screening titles and abstracts. For all
references categorised as ‘include’ or ‘uncertain’ by both reviewers, the full text was retrieved whenever
possible and final inclusion decisions were made on the full paper. Reference Manager 12.0 software
(Thomson ResearchSoft, San Francisco, CA, USA) was used to construct a database of citations for all
systematic reviews.

Clinical, methodological and statistical data extraction was carried out using data extraction sheets by

at least two reviewers and discrepancies were resolved through discussion. If consensus could not be
reached, disagreements were resolved by arbitration by a third reviewer. For diagnostic studies, information
was extracted regarding study design and methods, characteristics of participants, PET-CT and comparison
tests, and outcomes of interest (see Appendix 3). For the effectiveness review, separate data extraction
forms were used for different study designs: comparative experimental study (part A), comparative
observational study (B) and non-comparative study (C) (see Appendix 4). The quality assessment questions
for randomised controlled trials (RCTs) were included in the data extraction sheet, but a separate form was
used for case series (see Appendix 5). Data extraction was managed with Microsoft Office 2003 Word

and Excel (Microsoft Corporation, Redmond, WA, USA). Quality was also assessed independently by two
reviewers. Any disagreements were resolved through discussion or by arbitration by the third reviewer.

Methods for test accuracy and diagnostic and therapeutic
impact reviews

Search strategy

A sensitive search was conducted to identify all relevant published and unpublished studies and studies

in progress. All databases were searched from inception to May 2010. Search strategies were designed
from a series of test searches and discussions of the results of those searches among the review team.
Both medical subject heading (MeSH) terms and text words were used and included ‘cervical cancer’,
'PET-CT’, 'CT" and 'MRI". The strategies from MEDLINE, EMBASE and The Cochrane Library can be found in
Appendix 6. Literature was identified from several sources including:
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general health and biomedical databases: MEDLINE (Ovid), EMBASE (Ovid), Science Citation Index, The
Cochrane Library [Cochrane Central Register of Controlled Trials (CENTRAL)], Medion

checking of reference lists of systematic and narrative review articles

searching a range of relevant databases including ClinicalTrials.gov and the UK Clinical Research
Network Portfolio to identify information about studies in progress, unpublished research or research
reported in grey literature

specialist search gateways (OMNI and the National Cancer Institute), general search engine (Google)
and meta-search engine (Copernic) from March to May 2010

hand-searching of Gynecologic Oncology from 1980 to May 2010

authors of included studies contacted for information on relevant published or unpublished studies.

Population
Included:

any women with clinical suspicion of persistent or recurrent cervical cancer after primary treatment,
on the basis of one or more of clinical history, clinical examination and tests (including imaging
and histology)

any women who had had advanced-stage cervical cancer (IB2—IV) treated previously, for example
with chemoradiotherapy, with a minimum gap between completion of treatment and imaging of
3 months, and who were currently asymptomatic and undergoing routine follow-up.

Excluded:
studies in which the population contained women within 3 months of completion of treatment
for primary disease were excluded because of problems associated with distinguishing treatment

complications and inflammatory response from recurrence in this patient group.

Index test
Included:

PET-CT using '8F-FDG as the radioisotope tracer.
Excluded:

PET alone without concurrent CT.
Comparator tests

CT (local or whole body).

MRI (local or whole body).

Reference standard
Included:

histopathological findings or clinical follow-up for =6 months or both for all participants (differential
reference standard was accepted because of the difficulty of biopsy when there was no indicated
lesion to biopsy in test-negative patients).

Excluded:

studies in which only some of the participants undergoing the index test also received any
reference standard.
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Outcome
Studies that provided numerical data sufficient to create 2x2 tables of test results comparing index or
comparator tests with the reference standard to provide information on test accuracy, giving true-
positive, true-negative, false-positive and false-negative results.
Studies that provided any information on diagnostic impact: change in diagnosis and/or staging after
PET-CT compared with existing tests or reference standard.
Studies that provided therapeutic impact: change in treatment plan after PET-CT compared with
existing tests or reference standard.

Study design
Included:

any prospective or retrospective test accuracy studies

any diagnostic before-and-after studies investigating diagnostic and therapeutic impact with or
without concurrent assessment of test accuracy

studies with > 10 participants.

Excluded:

studies on gynaecological cancers not providing separate data for the population with cervical cancer
studies that described only lesion-based analysis rather than person-based analysis.

Quality assessment

Test accuracy quality assessment followed the Quality Assessment of Diagnostic Accuracy Studies
(QUADAS) guidelines*® and diagnostic and therapeutic impact quality assessment followed guidelines
suggested by Meads and Davenport.*! The items of methodological quality listed in the QUADAS
guidelines® are a representative spectrum, selection criteria clearly described, acceptable reference
standard, acceptable delay between tests, partial verification avoided, differential verification avoided,
reference standard independent of the index test, index test described in sufficient detail, reference
standard described in sufficient detail, index test results blinded, reference standard results blinded,
relevant clinical information available, uninterpretable results reported, and withdrawals explained.

These items were tailored to assess the included studies because different aspects of quality are applicable
to different topic areas. The actual quality items used for this report are listed in Table 2. For acceptable
delay between tests, this included delay between the index test and the comparator test (within 1 month)
and between the index test and PET-CT (with 1 month). There will inevitably be a delay between the index
test and clinical follow-up (as this had to be >6 months). Differential verification was omitted because

it was inevitable that the test positives would have a different reference standard (histology) to the test
negatives (clinical follow-up).

Study quality was summarised in a table. Additional issues (e.g. study design characteristics, method of
patient enrolment, technique of data collection) were also collected. Technical quality was assessed by a
consultant radiologist with considerable experience in current cancer imaging techniques.

Methods of statistical analysis

RevMan version 5.1 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark)
and Stata version 11 (StataCorp LP, College Station, TX, USA) were used in the statistical analyses. True-
positives, false-positives, true-negatives and false-negatives were taken directly from the source papers and
sensitivity and specificity calculated in RevMan. Equivocal results were used in sensitivity analyses by adding
the total number of equivocal results to each of the true-positives, false-positives, true negatives and
false-negatives in turn to derive maximum and minimum variation in sensitivity and specificity. Summary

© Queen'’s Printer and Controller of HMISO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.



METHODS FOR SYSTEMATIC REVIEWS AND SUBJECTIVE ELICITATION

TABLE 2 Quality assessment items

Representative
spectrum

Selection
criteria clearly
described

. Acceptable

reference
standard

. Acceptable

delay between
imaging tests

Partial
verification
avoided

Reference
standard
independent of
the index test

. Tests described

in sufficient
detail for
replication

Reference
standard/index
test results
blinded

Relevant clinical
information

Uninterpretable
results reported

If the stated characteristics

of the spectrum of patients
fulfilled the requirements of the
included population

If the selection criteria described

Both reference standards used
meet the pre-stated inclusion
criteria

If the time between tests was
shorter than 1 month, at
least for an acceptably high
proportion of patients

If all patients, or a random
selection of patients, who
received the index test went on
to receive verification of their
disease status using a reference
standard, even if the reference
standard was not the same for
all patients

If the index test did not form
part of the reference standard

If both the index test(s) and
reference standard were fully
described to permit replication

If test results (index or reference
standard) were interpreted blind
to the results of the other test,
or blinding is dictated by the
test order, or meets the pre-
stated assumptions

If clinical data available on
previous operations and
previous imaging per patient

If the number of uninterpretable
test results (equivocal results)

is stated, or if the number of
results reported agrees with the
number of patients recruited
(indicating no uninterpretable
test results).

If the sample does not fit with
what was pre-specified as
acceptable or if groups with
and without the target disorder
were recruited together (e.g.
sample includes both primary
and recurrent cervical cancer
and results not given separately)

If the selection criteria not
described

One or other reference
standards used do not meet the
pre-stated criteria

If the time between tests was
longer than 1 month for an
unacceptably high proportion
of patients

If some of the patients who
received the index test did not
receive verification of their

true disease state, and the
selection of patients to receive
the reference standard was not
random

If the reference standard
formally included the result of
the index test

If no tests described

If it is clear that one set of test
results was interpreted with
knowledge of the other

If clinical data not stated

If it states that uninterpretable
test results occurred or were
excluded and does not report
how many

If there is insufficient
information available to
make a judgement about
the spectrum

If there is insufficient
information available to
know clearly the selection
criteria

[t is unclear exactly what
reference standard was
used (particularly for clinical
follow-up)

If information on timing of
tests is not provided

If this information is not
reported by the study

If it is unclear whether or
not the results of the index
test were used in the final
diagnosis

If test descriptions unclear

If it is unclear whether
blinding took place

If information about clinical
data was unclear

If it is not possible to
work out whether or not
uninterpretable results
occurred
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11. Withdrawals
explained

If it is clear what happened to
all patients who entered the
study, for example if a flow

If it appears that some of the
patients who entered the study
did not complete the study, i.e.
did not receive both the index

If it is unclear how many
patients entered and, hence,
whether or not there were
any withdrawals

diagram of study participants
is reported explaining any
withdrawals or exclusions, or
the numbers recruited match
those in the analysis

test and reference standard,
and these patients were not
accounted for

12. Technical quality If it is clear that the methods of  If it is clear that the methods of  If the methods described
imaging described in the paper ~ imaging described in the paper  in the paper are close to
are similar to those currently have since been superseded by  those currently in use and
used current imaging standards should not noticeably affect

interpretation or results

estimates of sensitivity and specificity and summary receiver operating characteristic (SROC) curves were
derived as appropriate using recognised methods for meta-analysis of test accuracy. Results were displayed
graphically on forest and SROC plots.** Meta-analyses were undertaken when adequate results were
available. A bivariate model that included a random-effects term for variation in accuracy and threshold
between studies was fitted.”® When the model failed to converge or a correlation could not be estimated
properly the bivariate model was simplified to two univariate random-effects logistic regression models by
assuming no correlation between sensitivity and specificity. Although no correlation between sensitivity
and specificity was assumed, a confidence region is shown on the SROC plot as an indication of the
uncertainty surrounding the point estimate of sensitivity and specificity.

Methods for subjective elicitation

Rationale

Subjective probabilities were elicited from clinicians representing the disciplines of radiology, oncology and
gynaecology. Eliciting subjective probabilities from clinicians had three roles in the planned investigation of
the clinical effectiveness of PET-CT imaging in the detection and management of recurrent cervical cancer:

1. Providing data to populate the economic model in the absence of information found in the literature.

2. Supplementing information found in the literature. Literature may be sparse, of poor quality or
not transferable to the UK setting. Information gained from clinicians in the form of subjective
probabilities may be used to supplement information found in the literature and to enable sensitivity
analyses to be performed as part of the economic model.

3. Planning the dissemination strategy for the results of the research. If there is wide variation in accuracy
estimates elicited from clinicians, or if elicited estimates of accuracy are very discrepant with those
found in the literature, this may impact on the successful dissemination of the research findings
to clinicians.

Probabilities elicited
Informed by the preliminary results of the systematic reviews of test accuracy (and effectiveness), the
research team decided on the data priorities for elicitation as follows:

1. To determine the prevalence of recurrence in women with an initial diagnosis of stage IB—-IVA
cervical cancer, who are assumed to be disease free for a minimum of 3 months post completion of
primary treatment:

i. presenting with symptoms suggestive of recurrence
ii. in the absence of symptoms
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2. To determine the test accuracy of chest, abdominal and pelvic CT and/or MRI performed at the
discretion of clinicians in women with an initial diagnosis of stage IB-IVA cervical cancer, who are
assumed to be disease free for a minimum of 3 months post completion of primary treatment:

i. presenting with symptoms suggestive of recurrence
ii. in the absence of symptoms (CT and/or MRI used for surveillance)

3. To determine the test accuracy of CT and/or MRI performed at the discretion of clinicians and of
PET-CT (performed regardless of the result of initial imaging) in women with an initial diagnosis of
stage IB-IVA cervical cancer, who are assumed to be disease free for a minimum of 3 months post
completion of primary treatment:

i. presenting with symptoms suggestive of recurrence
ii. in the absence of symptoms (CT and/or MRI + PET-CT used for surveillance).

Information on rate of recurrence in women post completion of primary treatment as distinct from rate
of recurrence in women following imaging was absent in the literature reviewed. Elicitation of accuracy
data was necessary because of a lack of disaggregation of women with and without symptoms in the
literature and because of the very limited accuracy data available. Elicitation also provided the opportunity
to investigate the coherence of subjective probabilities elicited with estimates in the literature.

Subjective probabilities were elicited by two project members (CD and CM) during an educational meeting
of the West Midlands Gynaecology Oncology Specialist Group on 1 July 2011 at the City Hospital,
Birmingham, UK. Following the success of this initial elicitation, as judged by the face validity of the
findings, the results were supplemented by purposive sampling by clinicians in the project team and by
two further meetings — a gynae-oncology multidisciplinary meeting at Barts Hospital, London, UK, on

17 August 2011 and at the British Gynaecological Cancer Society Scientific Meeting at the International
Convention Centre, Birmingham, UK, on 18 November 2011.

The initial elicitation exercise was preceded by a presentation outlining the aims of the project, the role of
elicitation in the project, an overview of definitions of prevalence and test accuracy metrics to be elicited
and a practice non-clinical elicitation exercise. Subsequent elicitations achieved by purposive sampling used
a written description of the task and a printed elicitation example, except at the scientific meeting where a
poster on the project was also displayed.

For the clinicians carrying out the first elicitations, the face-to-face pre-elicitation training, questions and
discussion were conducted as a group to facilitate a common understanding of the problem and task and
to allow participants to benefit from group discussion and interaction. Following the presentation and
the non-clinical elicitation exercise (on estimated distance from London to Birmingham), participants were
asked for written consent before undertaking the elicitation exercise. Participants were free to leave at any
point in the exercise. Participants were instructed to undertake the elicitation exercise itself independently
to ensure that variation within and across disciplines could be captured if there were sufficient numbers
of respondents to allow subgroup analysis. In addition, mathematical aggregation (as opposed to
behavioural aggregation) mitigates against the possibility of ‘consensus’ estimates being biased by the
views of a minority.*

The elicitation exercise comprised an 11-page anonymous self-administered questionnaire

(see Appendix 7). The questionnaire included background information on the length of time that
participants had practised in their speciality, their use of current imaging techniques and their use of
PET-CT. To be eligible participants did not have to have hands-on experience of using PET-CT. Use of PET-CT
is not routine in this patient group and beliefs are shaped by factors other than first-hand experience,

such as interaction with colleagues, published estimates of accuracy and knowledge of the technology. In
addition to the probabilities elicited, participants were also asked to state the minimum important clinical
difference in accuracy between imaging with CT and/or MRI and imaging with CT and/or MRI with the
addition of PET-CT that they would require before choosing to use one or other imaging strategy routinely.
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Accuracy data were elicited in the form of the proportion of test errors (false-positives and false-negatives)
that would be expected with the use of the combinations of imaging technologies outlined above. The
choice of test errors as a metric of accuracy is based on research suggesting that test accuracy metrics

with test result as reference class are more intuitive® and that the clinical utility of a test is commonly
conceptualised using test errors.*® Test errors were used to derive positive predictive values (PPVs) and
negative predictive values (NPVs). Elicited estimates of prevalence in combination with PPVs and NPVs were
used to derive estimates of sensitivity and specificity for use in the economic model.

Elicitation of prevalence and test accuracy information was undertaken using the allocation of points
technique whereby respondents are asked to indicate the likelihood of a value range being a true estimate
by allocating a proportion of 100 points to that value range (the sum of allocated points across each
value range summing to 100). In this way probability functions were obtained for each individual and
were aggregated mathematically to derive an average distribution for the sample. An aggregated mean
value was estimated using the average distribution and the midpoint of each value range. The variability
of this aggregated mean was estimated by calculating the standard deviation (SD) across the value ranges.
Microsoft Excel was used for calculations and graphical display of results.

Methods for effectiveness reviews

Search strategy

A sensitive search was conducted to identify all relevant published and unpublished trials and trials in
progress. All databases were searched from inception to August 2010. Search strategies were designed
from a series of test searches. Both MeSH terms and text words were used and included a variety of
synonyms for recurrent cervical cancer and the interventions (chemotherapy, radiotherapy, palliative
treatment, surgery). Strategies for MEDLINE, EMBASE and The Cochrane Library can be found in
Appendix 8. Trials were identified from several sources including:

general health and biomedical databases: MEDLINE (Ovid), EMBASE (Ovid), CENTRAL

database searches for systematic reviews, from which primary studies could be identified, including
MEDLINE (Ovid), EMBASE (Ovid) and The Cochrane Library [Cochrane Database of Systematic Reviews
(CDSR), Database of Abstracts of Reviews of Effects (DARE) and Health Technology Assessment (HTA)
database]

searches for studies in progress, unpublished research or research reported in the grey literature in a
range of relevant databases including ClinicalTrials.gov and the UK Clinical Research Network Portfolio
specialist search gateways (OMNI and the National Cancer Institute), general search engine (Google)
and meta-search engine (Copernic) from March to May 2010

hand-searches of Gynecologic Oncology from 1980 to May 2010

reference lists of review articles and papers

authors of the included studies, who were contacted for information on relevant published or
unpublished studies.

Inclusion/exclusion criteria

Population
Included:

Women with recurrent cervical cancer (i.e. initial treatment was apparently successful and patients
now presenting after 3 months with new symptoms and signs indicating recurrence) or with persistent
cervical cancer (stage IVB) at follow-up after initial treatment has been completed (i.e. patients have
initial treatment that was completed and are now presenting after 3 months with symptoms and signs
suggesting that the initial treatment had not been completely successful). The initial treatment could
have been surgery, radiotherapy or chemotherapy or any combination of these.
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Excluded:

women with advanced cervical cancer before initial treatment together with women with recurrent or
persistent cervical cancer in which the results were not presented separately

trials with a lack of information about the primary site of cancer (e.g. studies on gynaecological
cancers in which the exact site is not specified)

trials with a lack of information on the primary treatment of participants

patients who had undergone a variety of different initial treatments in which the results for each
treatment group were not presented separately

patients who had undergone a variety of different types of surgery in which the results were not
presented separately

patients who had undergone surgery with radiotherapy for their initial treatment.

Interventions and comparators
Any of the following treatments for recurrence were included:

surgery with curative intent (studies must have included < 10% surgery with palliative intent)
chemotherapy with a variety of therapeutic agents

radiation treatment

combination of surgery with radiotherapy

combination of surgery with chemotherapy

combination of radiotherapy with chemotherapy.

Excluded:

curative and palliative intent surgery presented together in which palliative intent was >10%
of participants.

Outcomes
Included:

survival or mortality
morbidity, symptoms
treatment success or failure rates
quality of life.
Excluded:

biochemical outcomes.

Study design
Included:

RCTs, controlled clinical trials
case series, cohort studies or case—control studies when RCTs or controlled clinical trials were
not available.

Excluded:

studies presenting results for <10 patients.
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Quality assessment
For the two designs found (RCTs and case series), quality assessment and presentation of results have been
carried out separately.

Randomised controlled trials

Quality assessment of included RCTs was performed using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions.?” Each study was assessed for adequate sequence generation,
adequate allocation concealment, all methods of blinding used and whether or not they were effective,
whether or not there was incomplete outcome data presented (attrition and exclusions from analysis),
non-selective outcome reporting, and freedom from other biases. In all cases ‘yes’ indicated a low risk of
bias and ‘no’ indicated a high risk of bias. ‘Unclear’ was used if there was insufficient detail reported. The
quality of studies was summarised in tables, which were then used to create quality diagrams.

Case series

Quality assessment of case series was performed using the checklist developed by the National Institute for
Health and Clinical Excellence (NICE).%” Each study was then awarded an overall study quality grading for
internal validity and an overall study quality grading for external validity:

++: all or most of the checklist criteria have been fulfilled; where they have not been fulfilled the
conclusions are very unlikely to alter.

+: some of the checklist criteria have been fulfilled; where they have not been fulfilled, or not
adequately described, the conclusions are unlikely to alter.

—: few or no checklist criteria have been fulfilled and the conclusions are likely or very likely to alter.

Methods of reporting and statistical analysis

Most results are reported in tables. Information was analysed based on the group to which the participants
were allocated, regardless of whether or not they received the allocated intervention. For dichotomous
data, results are presented as summary relative risks (RR) with 95% confidence intervals (Cls). Separate
analyses were performed on randomised and non-randomised data. RRs were calculated from numbers of
patients, using StatsDirect version 2.7.8 (StatsDirect, Altrincham, UK) or RevMan version 5.0. For adverse
events, only grade 3 and grade 4 events were reported.

RevMan version 5.0 was also used for meta-analyses. Any heterogeneity of results between studies

was statistically and graphically assessed and potential causes explored. To explore causes of clinical
heterogeneity, a priori subgroup analyses were conducted to see whether variations in clinical factors, for
example populations, interventions, outcomes or study quality, affected the estimation of effect sizes. The
I? statistic was used to assess heterogeneity between trials. In the absence of significant heterogeneity,
results were pooled using a fixed-effects model. If substantial heterogeneity was detected (/2>50%),
possible causes were explored and subgroup analyses for the main outcomes performed. Heterogeneity
that was not explained by subgroup analyses was modelled using random-effects analysis where
appropriate. For outcomes for which a meta-analysis was not appropriate, the RCT and non-randomised
study results were presented, where possible, on a forest plot but without summary scores, allowing a
visual presentation of the effects of each included trial. For case series, a narrative summary of the findings
was given.

Methods for systematic review of economic evaluations

A systematic review was conducted to find published literature and work in progress on the economic
evaluation of PET-CT for use in the detection of recurrent cervical cancer. The purpose of this review
was to investigate the suitability of existing cost-effectiveness models and model designs and to identify
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information that could be used to populate the model subsequently developed for this project. The aim
was also to identify economic studies that reported costs and consequences associated with recurrent
cervical cancer detected by the use of PET-CT. Systematic reviews of the effectiveness of treatments,

with meta-analysis of clinical studies, particularly RCTs, use well-established research methods but the
approach for reviewing economic evaluations and costing studies is necessarily slightly different and
more qualitative, primarily because of the heterogeneity that exists in economic studies, which means
that formal data synthesis and meta-analyses are rarely possible. This systematic review was carried out
using PRISMA guidelines with adaptations appropriate for systematic reviews of economic evaluation and
costing studies.® In addition to the systematic review of economic evaluations, a separate literature review
was conducted to find suitable generic quality-of-life values [including quality-adjusted life-years (QALYs)]
for use in the economic model.

Five electronic databases were searched [EMBASE, MEDLINE, NHS Economic Evaluation Database (NHS
EED), DARE and HTA database] from 1980 to October 2011. Reference lists from relevant papers were also
searched. Appendix 9 shows the detailed search strategies used. The inclusion criteria were:

patients — those with recurrence or persistent cervical cancer who had previously completed treatment
for their primary cervical cancer (primary cervical cancer alone was specifically excluded)

intervention — PET-CT

comparator — no PET-CT, other imaging

outcomes — costs, cost-effectiveness, cost—utility, quality of life.

Studies were independently reviewed on the basis of their titles and abstracts by one researcher (PA). The
screening process used followed established methods used to identify and categorise economic evaluation
and costing studies.?® Briefly, a three-stage process was adopted. In stage 1, each study was categorised
on the basis of its title and abstract (where available) into one of four groups. The two relevant groups for
this review were group A — studies suspected of being full economic evaluations on PET-CT recurrence of
cervical cancer — and group B — cost studies, but not economic evaluations. Group A and group B studies
would proceed to stage 2 where they would be read in full and, if confirmed in their classification, would
proceed to stage 3 for quality assessment. Appendix 9 shows the full details of the three-stage process.
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Chapter 4 Diagnostic review results

Study selection

At the final update of May 2010 there were 7524 potentially relevant citations identified, of which 252
full-text articles were retrieved. Subsequently, 240 articles were excluded (see list of excluded studies in
Appendix 10). The most common reason for exclusion was either that the study was on patients with
newly diagnosed cervical cancer before primary treatment or that the study was of the incorrect design.
The numbers of included and excluded citations are shown in Figure 4. The 12 included studies evaluated
the test accuracy of PET-CT, MRI or CT imaging for persistent or recurrent cervical cancer compared

with a reference standard of biopsy, clinical follow-up or both. Six studies evaluated PET-CT,2048-52 two
evaluated MRI,>*%* three evaluated CT>>->” and one evaluated both MRI and CT.>® Table 3 shows the basic
characteristics of the included studies and Table 4 provides definitions of the reference standards used.
There were no studies that directly compared PET-CT with MRI or CT separately. One of the included
studies** compared PET-CT with standard imaging (MRI, CT or both) and gave results for both PET-CT and
standard imaging in the same table.

No additional papers were found that evaluated diagnostic or therapeutic yield. One of the included
studies?® gave information on diagnostic yield and also gave 2-year disease-free survival curves for
participants with positive and negative PET-CT scans.

Characteristics of included studies

Population characteristics

The characteristics of the patient populations in the included studies are shown in Tables 5-7. The

total number of patients in the studies ranged from 20 to 75 but some of the studies included any
gynaecological cancers and others reported imaging results for both recurrent and primary cervical cancer.
Therefore, the tables also report the number of patients with recurrent cervical cancer only and with
imaging results. Many of the studies did not report summary patient characteristics for the patients with
recurrent cervical cancer and imaging results only but for the full patient group, which is not relevant
here and so has not been reported. When stated, most patients had squamous cell carcinoma; fewer

had adenocarcinoma. In some studies, such as that by Chung et al.,?° it was stated that histologically
confirmed squamous cell carcinoma, adenocarcinoma or adenosquamous carcinoma of the uterine cervix
was a requirement for study eligibility, but for others it was unclear.

All included studies except those by Mittra et al.>" and Hatano et al.>* described only women who

had undergone treatment for histopathologically proven cervical cancer and who had suspected
recurrence based on the presence of clinical signs and/or symptoms. The Mittra et al. study®' included
both symptomatic and asymptomatic patients undergoing routine follow-up. The Hatano et al.>* study
verified whether MRI could provide accurate information to evaluate residual tumours after radiotherapy
(persistent disease) and the MRI findings were compared with cytology/histopathology before and

after radiotherapy.

Six studies?049.50.52.5658 described grounds on which the recurrence was suspected. Abnormal imaging and
physical examination during follow-up were the main indications for performing PET-CT in the Chung et
al.?% study. Each patient in the Grisaru et al.*® study had undergone a comprehensive evaluation of her
clinical status and was scheduled for routine staging or follow-up imaging studies for suspected recurrence
(but results were given only for suspected recurrence). Recurrence in Kitajima et al.*® was suspected on the
basis of physical examination, elevated levels of tumour markers and abnormal findings of conventional
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DIAGNOSTIC REVIEW RESULTS

TABLE 3 Studies included in the diagnostic review

Amit 20064 CT then whole-body PET-CT ~ Histopathology Suspected 112
Chung 2007 Imaging then whole-body Histopathology, radiology Suspected (but 52
PET-CT and/or clinical follow-up for possibly one or more
6 months asymptomatic)
Grisaru 2004%° 1. CT and/or MRI plus PET- Histopathology, radiology and/  Suspected 12
CT (skull to mid-thigh) or clinical follow-up
2. CT and/or MRI alone
Kitajima 2008°° Imaging then whole-body Histopathology, clinical follow-  Suspected 52
PET-CT up for >1 year, tumour marker
levels alone or with CT or
PET-CT
Mittra 2009 Imaging then whole-body Histopathology or clinical Suspected and 30
PET-CT follow-up symptomatic
(disaggregation not
possible)
Sironi 2007°? Imaging then whole-body Histopathology, clinical Suspected 12
PET-CT follow-up with radiology for
>6 months
Hatano 1999 MRI (pelvic) Histopathology Unclear 35°
Weber 1995 MRI (pelvic) Histopathology, clinical follow-  Suspected 37°
up for up to 4 years
Heron 1988 CT (abdomen) Histopathology, clinical follow-  Suspected 70°P
up
Park 2000°® CT (chest, abdomen and Histopathology, tumour Suspected 36
pelvis) marker, CT
Walsh 198157 CT (abdomen and pelvis) Histopathology Probably suspected 33k
Williams 1989  CT, MRI (both pelvic) Histopathology Suspected 20°

a Gives test results for extracervical lesions only

b Gives test results for local recurrence only, not for all recurrence.

imaging, including CT and/or MRI, or an abnormal cervical smear. In Sironi et al.,>? suspicion of tumour
recurrence was based on follow-up procedures (physical examination, serum tumour markers and
morphological imaging studies, such as CT or MRI). In Park et al.,*® recurrence was suspected also on the
basis of increased levels of serum squamous cell carcinoma antigen and carcinoembryonic antigen, pain

in the lower abdomen and back, oedema of the lower leg and oliguria. The suspicion of recurrence in
Williams et al.*® was based on the clinical features of pelvic pain, vaginal discharge, vaginal bleeding, lower
limb swelling or a palpable mass on pelvic examination.

Imaging characteristics

All six PET-CT studies?®#->2 were evaluations of PET-CT after patients had received conventional imaging
(MRI and/or CT) or CT only. Of the PET-CT studies, only Amit et al.*® focused on extracervical lesions,
whereas the other five studies evaluated any recurrence. Only Park et al.>® used CT to evaluate any
recurrence and the other five MRI and CT studies evaluated local recurrence in the pelvis only.
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TABLE 4 Definitions of reference standards presented in included studies

PET-CT

Amit
20064

Chung
2007%

Grisaru
20044

Kitajima
2008%°

Mittra
2009

Sironi
2007

MRI

Hatano
1999

Weber
1995

cT

Heron
1988°°

Park
2000%

Walsh
1981%7

MRI and CT

Williams
1989%8

Histopathological examination during
biopsy, random sampling of nodes

Histological tissue sampling during surgery
or biopsy

Histology during surgical exploration or
guided biopsies

Histopathological examination (n=21)

Histological evaluation (n =23)

Histopathological findings during surgery or
imaging-guided FNA biopsy in patients who
were positive on PET-CT

Histopathological findings during multiple
punch biopsies and cytology of tumour site
only

Histopathology and/or surgical outcomes
(n=34)

Histological evaluation: at EUA (n=4), by
laparotomy (n = 7) and by CT-guided biopsy
(n=3)

Percutaneous lymph node biopsy (n =10),
biopsy of the pelvic mass (n = 3)

Histological evaluation (n =29): by
laparotomy (n = 10), parametrial biopsy
(n=16), cervical and vaginal biopsy (n =6),
perineal biopsy (n = 2), lymph node
aspiration (n = 2), autopsy (n =2) and bone
biopsy (n=1)

Histological biopsies (n = 10), hysterectomy
specimens (n = 4), open biopsy at
laparotomy (n = 2), histological proof of
distant metastatic disease (n =4)

Physical and gynaecological examination
over at least 6 months

Serial imaging
studies over at
least 6 months

Clinical outcomes (all negative tissue
diagnoses were followed up to confirm
negative histology)

Radiological

Clinical follow-up for periods >1 year on the basis of tumour
marker levels and contrast-enhanced CT findings (n = 14),
tumour marker levels and PET-CT findings (n = 12) and
tumour marker levels (n = 5)

Clinical follow-up (n=7) -

If negative on PET-CT: clinical outcomes with CT or MR
imaging over at least 6 months

Clinical follow-up for at least 4 years -
(n=3)

Unequivocal progressive clinical course -
(n=25), including post-mortem proof

(n = 2) and supportive evidence of
deterioration on follow-up (n=17). For

31 patients with negative test, patients
considered to be free of recurrence only

if clinical condition remained stable for

>2 years and/or histology

Tumour marker study and CT at 3- and 6-month intervals
(n=23)

EUA, examination under anaesthetic; FNA, fine-needle aspiration.
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[ Database searches=7524 ] References=17 ]

[ Total number of citations=7541 Excluded citations

Duplicates=874
Irrelevant=6415

[ Full papers sought=252

—

Excluded citations =240
Unavailable=38
Irrelevant=200 (wrong population=129,
wrong imaging= 19, no way to obtain
sensitivity/specificity =28, wrong study design=21,
small sample size=3)

A\

[ Included papers=12 (12 studies)

) \
( PET-CT=6 ] ( MRI=2 ] ( CT=3 ] ( Both MRl and CT=1 ]

FIGURE 4 PRISMA diagram of selection process: diagnostic systematic review.

All six PET-CT studies used '8F-FDG as a radioisotope tracer, with doses of 370-555 MBq,*® 555-740 MBq,?°
370-666 MBq,* 4.0 MBg/kg,*® 400-555MBg>' and 370 MBq.>? The time between injection of '®F-FDG and
the PET scan ranged from 30 minutes to 3 hours. The PET-CT scanning was performed mostly with a GE
Discovery LS PET-CT scanner (GE Medical Systems, Milwaukee, WI, USA). In Amit et al.,*® a hybrid PET-CT
system combining a third-generation multislice spiral CT system [GE LightSpeed Plus (GE Medical Systems,
Milwaukee, WI, USA)] with a dedicated full bismuth germanium oxide (BGO) ring PET scanner [GE Advance
NXi (GE Medical Systems, Milwaukee, WI, USA)] was used. In Chung et al.?° a GEMINI PET-CT system
(Philips, Guildford, UK) was used, and in Kitajima et a/.*® all imaging and data acquisitions were performed
with a Biograph Sensation 16 PET-CT scanner (Siemens Systems, Erlangen, Germany). Two studies*®>°
measured glucose levels before administration of 8F-FDG.

In the three MRI studies®**48 T1-weighted spin-echo and T2-weighted turbo spin-echo were used. Of the
four CT studies,>>® two>>>% used optional intravenous contrast medium to elucidate problems identified
on initial scans. Intravenous contrast medium was used routinely in the other two studies: non-ionic
contrast (150mg@)°® and Reno-M-DIP® contrast (400 ml of 4% oral meglumine diatrizoate) (Squibb,
Princeton, NJ, USA).>’

Quality of studies

The results of the quality assessment are provided in Table 8. Four studies*®495253 collected patients’

data prospectively (77 patients in total), seven studies?0->0->1:5456-58 collected data retrospectively (260
patients in total) and in one of the studies® there was no information on the method of enrolment. Three
studies?®5152 clearly described their inclusion criteria such as presence of symptoms indicating recurrence,
new lesions on surveillance imaging, elevated serum tumour markers with or without abnormal imaging
and abnormal results on physical or cytological examination on routine surveillance. Relevant clinical
information such as age, FIGO stage, histology type of tumour and primary treatment were described in all
studies except for those by Amit et al.,*® Grisaru et al.*° and Park et al.*®
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DIAGNOSTIC REVIEW RESULTS

TABLE 6 Population characteristics of studies evaluating MRI and MRI+CT

Characteristics Weber 1995 Williams 198938
Imaging MRI MRI MRI'and CT

Total n in study 42 37 20

n with recurrent cervical 35 37 20

cancer and imaging results

Age (years), mean (range)  62.3 48 (19-83) NR

FIGO initial stage NR IB(n=16); lIA(n=2);1IB(n=16); IB(n=7); IA(n=2);IIB(n=5); 1A (n=3);
B (n=3) B (n=3)

Type of tumour pathology ~ NR SCC(n=33); ADC (n=4) SCC(n=18); AC(n=1); ADC(n=1)

Previous treatment NR RT (n=37) Abdominal/Wertheim’s hysterectomy

(n = 6); subtotal hysterectomy (n = 2);
anterior exenteration (n = 2); external-beam
irradiation (n = 10)

Inclusion criteria NR Patients with histopathological Patients with a diagnosis of suspected
diagnosis of cervical carcinoma, recurrent carcinoma of the cervix in whom
who underwent primary RT and pathological verification of the imaging

then MRI after the initiation of RT  results was available

Exclusion criteria NR NR NR

AC, anaplastic carcinoma; ADC, adenocarcinoma; NR, not reported; RT, radiotherapy; SCC, squamous cell carcinoma.

TABLE 7 Population characteristics of studies evaluating CT

Characteristics Heron 1988 Park 2000°¢ Walsh 198157
Total n in study 70 36 36
n with recurrent cervical 64 36 31

cancer and imaging results

Age (years), mean (range) 45 (28-80) 53 (23-68)

FIGO initial stage NR NR NR

Type of tumour pathology NR NR NR

Previous treatment NR SR(n=13);RT(n=14); NR

SR+RT(n=9)
Inclusion criteria Patients with suspected recurrent  Patients with uterine Patients with previously
carcinoma of the cervix cervical cancer treated cervical
carcinoma
Exclusion criteria NR NR NR

NR, not reported; RT, radiotherapy; SR, surgery.
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TABLE 8 Quality of all diagnostic studies

Amit 20064 PET-CT Y N Y UY Y N U N N N Y Extrapelvic recurrence only
Chung 2007%° PET-CT Y Yy ¥y U Y UN U Y N NA Y
Grisaru 20044 PET-CT u N Y U Y Y N Y N N NA Y

(CTand/

orMRI)
Kitajima 2008  PET-CT Y Y Y UY Y N Y Y N NA Y
Mittra 2009°" PET-CT Y Yy Yy U Y U N U Y N NA Y
Sironi 20072 PET-CT Y Yy Yy Yy Yy Yy N Y Y N NA Y
Hatano 1999  MRI Y U Y U Y Y N U Y N N N Tumour site only
Weber 1995 MRI u U Y U Y Y N U N N NA N Pelvic recurrence only
Heron 1988% cT Y U N U N Y N U Y N NA N Local recurrence only
Park 2000%¢ cT u U N U Y N N U U N NA N
Walsh 19817 cT Y Y Y Y Y Y N U N Y Y N Pelvic recurrence only
Williams 1989%  MRI/CT Y U Y UY Y N Y NN NA N Local (central) recurrence

only

N, no; NA, not applicable; U, unclear; Y, yes.

1 — representative spectrum; 2 — selection criteria clearly described; 3 — acceptable reference standard; 4 — acceptable
delay between imaging tests; 5 — partial verification avoided; 6 — reference standard independent of the index test;

7 — tests described in sufficient detail for replication; 8 — reference standard/index test blinded; 9 — relevant clinical
information; 10 — uninterpretable results reported; 11 — withdrawals explained; 12- technical quality.

In all of the included studies the reference standard for diagnosis of cervical cancer was histopathology
with or without clinical/radiological follow-up. Four of the studies*>3°758 ysed only histopathology as the
reference standard, whereas in the other studies diagnosis was supported by clinical follow-up. Selection
bias (using the imaging study being investigated as part of the inclusion criteria into the study) was present
in at least four studies.20:50-52

Information to judge the presence of incorporation bias (in which the index test forms part of the
reference standard) was unclear in almost all of the studies, but in Kitajima et al.>° the index test (PET-CT)
was clearly part of the reference standard when the final diagnosis of 12 patients was based on the results
of tumour marker level and PET-CT findings. Two studies reported the mean time between index test and
reference standard, which was 2.3 weeks®? and 1 week.>” Readers of PET-CT, MRI and CT studies were
reported to be blind to patients’ clinical details and final diagnosis in only four studies.*:>0.54.58

With regard to technical quality, the methods used in the more modern studies were similar to currently
used imaging methods, whereas the methods used in the older studies were not. In the PET-CT studies
there was slight variation found in whether or not and how much oral hydration was used as well as slight
differences in acquisition times and injected doses. Chung et al.?° used oral contrast for CT, but this should
not affect the PET interpretation or results. Heron et al.> incorporated lymphangiography, which is now no
longer used.

Test accuracy
The numerical results for all included studies are shown in Table 9.
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TABLE 9 Numerical results of imaging studies

Amit 2006* PET-CT 6 0 1 4 -
Chung 2007% PET-CT 28 4 3 17 -
Grisaru 2004 PET-CT 10 0 0 2 -

CT and/or MRI 2 1 6 1 12
Kitajima 2008>° PET-CT 23 2 2 25 -
Mittra 2009>' PET-CT 22 2 1 5 -
Sironi 2007>? PET-CT 5 0 1 6 -
Hatano 1999 MRI 1 0 0 34 -
Weber 1995 MRI 18 1 3 15 -
Heron 1988% cT 24 2 2 36 6
Park 2000% T 14 3 4 15 -
Walsh 198157 cT 27 2 2 0 2
Williams 198938 cT 10 2 1 7 -

MRI 9 2 2 7 -

FN, false-negative; FP, false-positive; TN, true-negative; TP, true-positive.

a Plus one patient who could not be imaged as allergic to contrast medium.

Positron emission tomography/computerised tomography

Six PET-CT test accuracy studies were found.?%48->2 Five studies?®49? evaluated local recurrence and
distance metastasis and one study* evaluated extrapelvic recurrence only. The sensitivities and specificities
and their 95% Cls are shown in Figure 5 and a SROC space plot is shown in Figure 6. The sensitivities and
specificities of local and distant recurrence were 83-100% and 71-100%, respectively, and the sensitivity
and specificity of distant recurrence only were 86% and 100%. The summary estimates of the sensitivity
and specificity of PET-CT for the detection of cervical cancer recurrence were 92.2% (95% Cl 85.1% to
96.0%) and 88.1% (95% Cl 77.9% to 93.9%), respectively. Sensitivity analysis, omitting one study“® that
reported accuracy for distant recurrence only, did not affect accuracy estimates to any significant degree
[sensitivity 92.6% (95% Cl 85.3% to 96.4%); specificity 87.3% (95% Cl 76.6% to 93.5%)]. The results
tables of the univariate random-effects regression model for the meta-analysis and sensitivity analysis are in
Appendix 11.

Magnetic resonance imaging

Three MRI test accuracy studies were found and all evaluated the pelvis only.>*>45¢ Weber et al.>* and
Williams et al.>® included women with clinical suspicion of recurrence and Hatano et al.> included women
with residual, advanced-stage cervical cancer (stage IB2—IV). Previous treatment was radiotherapy in
Hatano et al.>® and Weber et al.>* and 50% surgery and 50% radiotherapy in Williams et a/.>® All three
studies investigated local recurrence in the pelvis only. Distant recurrence was noted in Williams et al.>®
(4/20), but these women were not included in the numerical results for sensitivity and specificity. Distant
metastases are also mentioned in Hatano et al.>® Because of clinical heterogeneity between these studies,
no meta-analysis was conducted. The sensitivities and specificities and their 95% Cls are shown in Figure 7
and a SROC space plot in Figure 8. The sensitivities and specificities of MRI in pelvic recurrence varied
between 82% and 100% and 78% and 100% respectively.
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FIGURE 6 Summary receiver operating characteristic space plot for the PET-CT studies.

Computerised tomography

Four CT test accuracy studies were found.>>8 Heron et al.,>® Walsh et al.>” and Williams et al.>® investigated
local recurrence only, whereas Park et al.>® investigated local and distant recurrence. [As mentioned in

the MRI section, Williams et al.>® also mentioned 4 (of 20) women with distant recurrence, who were

not included in the sensitivity and specificity statistics.] There is little information available on the patients
included in Heron et al.>> and Walsh et al.5” Also, both Heron et al.> and Walsh et al.>” have equivocal
results. For six patients in the Heron et al.* study, the CT findings were classified as equivocal; all of these
patients had undergone radiotherapy, making differentiation between radiation fibrosis and recurrence
difficult. For two patients in Walsh et al.,>” CT images could not differentiate radiation sequelae from
tumour. The sensitivities and specificities and their 95% Cls are shown in Figure 9 and a SROC space

plot is shown in Figure 710. Because of clinical heterogeneity and lack of information about patients, no
meta-analysis was conducted. The sensitivities and specificities of CT in pelvic recurrence (excluding the
equivocal results) varied between 78% and 93% and 0% and 95% respectively. Sensitivity analysis around
the equivocal results for Heron et al.> varied the sensitivity from 75% to 94% and the specificity from 82%
to 95%. Sensitivity analysis around the equivocal results for Walsh et al.>” varied the sensitivity from 87% to
94% and the specificity from 0% to 50%.
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FIGURE 8 Summary receiver operating characteristic space plot for the MRI studies.

Comparison of standard imaging followed by positron emission
tomography/computerised tomography with standard imaging only

One study* gave results in one table for both standard imaging alone and standard imaging with
whole-body PET-CT with the same reference standard of histology or clinical evidence of disease, allowing
comparisons to be made. Unfortunately, the part of the body imaged with standard imaging was not
provided in the paper. The results are provided in Table 10. This shows that the PET-CT results are closer to
the reference standard results than the standard imaging results.

Diagnostic and therapeutic impact

One included PET-CT study?® reported information on the diagnostic and therapeutic impact of
the imaging. None of the included MRI or CT studies provided any details on whether or how the
management of patients was altered by imaging.

In Chung et al.,?° the mean age of patients was 53 years (range 32—77 years) and they had primarily
stage | (50%) and stage Il (40%) cancer. The results of PET-CT imaging were found to have an impact

on the management of 12 patients (23%) by initiating previously unplanned treatment (four patients),
changing the previously planned therapeutic approach (five patients) or eliminating a previously planned
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FIGURE 10 Summary receiver operating characteristic space plot for the CT studies.

diagnostic procedure (three patients). The PET-CT led to additional invasive diagnostic procedures in nine
patients: mediastinoscopic biopsy in three patients, PET-CT-guided pelvic lymph node biopsy in three
patients, supraclavicular lymph node biopsy in two patients and bone biopsy in one patient. The PET-CT
assisted in the planning of the therapeutic strategy in nine patients.

Chung et al.?° also reported the prognostic outcomes of patients undergoing PET-CT giving 2-year disease-
free survival rates and survival curves for women with positive and negative PET-CT results. The 2-year
disease-free survival rates for women with a positive and a negative PET-CT result for recurrence were
10.9% and 85.0% respectively (p = 0002). The survival curves are reproduced in Figure 11.
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TABLE 10 Comparison of standard imaging with PET-CT

Standard imaging Histology/clinical
Patient Standard imaging followed by PET-CT follow-up
1 - + +
2 - + +
3 + - -
4 - + +
5 +/~ + +
6 _ _ _
7 - + +
8 + + +
9 Not possible + +
10 - + +
11 - + +
12 + + +

+, presence of tumour; —, absence of tumour.

1.0
@ 087
[
2 0.6- —+- Negative PET/CT
g —— Positive PET/CT
o p=0.002
o
0.4
3
©
3
2 0.2-
R
0.0 ; . .
0 10 20 30

Follow-up (months)

FIGURE 11 Two-year disease-free survival of patients with positive and negative PET-CT scans (from Chung et al.?°).
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Chapter 5 Results of the elicitation of subjective
probabilities

he first face-to-face elicitation exercise resulted in responses from nine experts and subsequent sampling

resulted in a further 12 completed elicited probabilities questionnaires. Prevalence of recurrence
information was elicited from all respondents (21) and accuracy from 17-18 respondents. The self-
reported characteristics of respondents and their reported use of imaging technologies are outlined in
Table 11 and Figure 12.

Prevalence of recurrence

Individual respondents’ prevalence of recurrence results are in Table 82 (symptomatic) and Table 83
(asymptomatic) in Appendix 12. The mean elicited prevalence of recurrence in women presenting with
symptoms a minimum of 3 months after completion of primary treatment was 47.8% (SD 20.8) and that
for asymptomatic women was 16.7% (SD 13.1).

Accuracy

Individual respondents’ accuracy results (PPVs, NPVs) for MRI and/or CT and for MRI and/or CT with PET-CT
for symptomatic and for asymptomatic women are given in Tables 85-92 in Appendix 12. Note that PPVs
are the proportion of women who test positive on either CT or MRI at the discretion of a clinician (and
PET-CT if used and performed regardless of the result of initial imaging) who are confirmed as having
recurrence of cervical cancer on the basis of histology, and NPVs are the proportion of women who test
negative on either CT or MRI at the discretion of a clinician (and PET-CT if used and performed regardless
of the result of initial imaging) who are confirmed as not having recurrence on the basis of clinical
follow-up. Summary results are shown in Table 712. These are shown graphically in Figures 13 and 14 for
symptomatic and asymptomatic women respectively.

Minimum important clinical difference in accuracy between imaging

with computerised tomography and/or magnetic resonance imaging and

imaging with computerised tomography and/or magnetic resonance

imaging plus positron emission tomography/computerised tomography

The average minimum important increase in accuracy from the addition of PET-CT to CT and/or MRI that
was considered necessary to warrant introduction of PET-CT as a routine investigation in this sample of
clinical experts was similar for asymptomatic and symptomatic patients: a 7.7% reduction in false-positives
and a 6.4% reduction in false-negatives for symptomatic women and an 8.7% reduction in false-positives
and a 6.3% reduction in false-negatives for asymptomatic women. Mean elicited estimates of the
differences in test accuracy between CT and/or MRI and CT and/or MRI plus PET-CT were 2.6 and 3.6 for
PPV and NPV, respectively, for symptomatic women and 4.6 and 3.4 for PPV and NPV, respectively, for
asymptomatic women.

The results suggest that, in our sample of experts, the elicited increase in accuracy as a result of the
addition of PET-CT to MRI and/or CT is smaller than the elicited minimum important difference in accuracy
required to justify the routine addition of PET-CT for the investigation of women post completion of
primary treatment for cervical cancer, that is, all of the differences in false-positives and false-negatives in
Table 12 are smaller than the minimum important clinical differences listed in the paragraph above.

Comparison with systematic review results
Comparison of elicited estimates of accuracy with those reported in the literature are complicated because
of the age of the CT and MRI studies, the lack of disaggregation between symptomatic and asymptomatic
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RESULTS OF THE ELICITATION OF SUBJECTIVE PROBABILITIES

TABLE 11 Characteristics of respondents to the elicitation exercise

Gynaecological 20
oncology (8 years)

Gynaecological 70
oncology (15 years)

Radiology (10 years) NA
Radiology (20 years NA

Obstetrics and 30
gynaecology (SPR)

(5 years)

Gynaecological 10

oncology (5 years)

Gynaecological NS
oncology (21 years)

Not reported (7 years) ‘depends on

20

90

NA

NA

60

80

NS

60

60

NA

NA

10

10

NS

symptoms...MRI 100% if
pelvic symptoms’

Gynaecological 50
oncology (10 years as
a consultant)c

Gynaecological 70
oncology (15 years)

Gynaecological 10
oncology (3 years as a
consultant)

Gynaecological 25
oncology (15 years)

Gynaecological 10
oncology (10 years)

30

30

90

50

80

30

25

10

No

No

NA
NA

1 year — "To decide on treatment planning: Need surgery?’

4 years — ‘To decide on treatment planning: Prior to exenteration’

No

3 years — ‘To exclude distant recurrence in patients with proven
local recurrence’

5 years — 'Patients undergoing primary chemoradiation to
determine extent of any lymphadenopathy. Patients with local
recurrence after surgery prior to chemoradiation to determine
extent of lymphadenopathy. Prior to consideration of exenteration’

3 years — ‘Isolated central pelvic recurrence to confirm no
metastatic disease prior to exenteration’

3 years — ‘To clarify nature of lesions seen on CT or MRI and to rule
out other sites of disease if further surgery contemplated’

2 years — ‘Suspected recurrence. Consideration for exenterative
surgery’

3 years — ‘If recurrence suspected on the basis of clinical
examination/CT/MRI’

patients and a paucity of estimates of the combined accuracy of CT and MRI. Table 713 illustrates that
elicited estimates of the accuracy of CT/MRI and CT/MRI plus PET-CT in symptomatic women are similar to
estimates in the literature. For asymptomatic women the elicited specificities of CT/MRI and CT/MRI plus
PET-CT are comparable to literature-based estimates but elicited estimates of sensitivity are lower. This

is most likely to be a function of the spectrum of patients in included studies; inclusion of symptomatic
patients in studies in the literature would be expected to result in higher sensitivity.
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TABLE 11 Characteristics of respondents to the elicitation exercise (continued)

Gynaecological 100
oncology (28 years)

Gynaecological 20
oncology (5 years)

Gynaecological 60
oncology (3 years as a
consultant)

Oncology (NS) 20

Gynaecological 0
oncology (34 years)

Gynaecological 20
oncology (3 years)

Gynaecological 30
oncology (30 years)

Gynaecological 30
oncology (30 years)

30

60

90

20

50

40

‘Assessment of multiple site recurrence’

2 years — ‘Pre-exenteration or if biopsy difficult/inconclusive’

3 years — ‘After initial imaging to determine suitability for radical
salvage treatment to help exclude occult distant mets’

3 years — '? local recurrence where MRI cannot differentiate
between recurrence and effects of radiotherapy. Proven local
recurrence for staging prior to exenteration’

8 years — 'Those with advanced disease or recurrent disease. Those
requiring surgery following radiotherapy or chemoradiation’

1 year — 'If CT/MRI positive for central recurrence and considering
exenteration as a management option’

3 years — ‘If further treatment is being considered — especially
exenteration’

3 years — ‘Exenteration candidates. Equivocal CT/MRI’

NA, not applicable; NS, not stated; SPR, specialist registrar.

a Years of experience were variably reported as years practising in a discipline or years practising as a consultant. When

respondents clarified this it is indicated in the table.

b All respondents were consultants in their discipline with the exception of one SPR.

¢ When numbers from a clinician did not sum to 100, they were adjusted to 100%.

100+
2 90
©
3
g 80+
o
£
o 70+
©
E
@ 60
=
I
8 50_
2
o 40+
=
©
Q
%5 304
o
o
S 20+
c
o
2 104
0_

1 2

3 4

CT and MRI
H MRI

WcT

5

6 7 8 9 10 11 12 13 14 15 16 17
Expert

FIGURE 12 Use of imaging (MRI and/or CT) in patients presenting with suspected cervical cancer recurrence.
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RESULTS OF THE ELICITATION OF SUBJECTIVE PROBABILITIES

TABLE 12 Subjective elicitation summary accuracy results

MRI and/or CT Difference in false-positives
MRI and/or CT and PET-CT and false-negatives
Symptomatic PPV (%) 88.4 (SD 9.2) 91.0 (SD 8.2) 2.6
NPV (%) 86.8 (SD 8.7) 90.7 (SD 7.2) 3.6
Asymptomatic PPV (%) 85.6 (SD 9.8) 90.2 (SD 7.7) 4.6
NPV (%) 90.0 (SD 7.7) 93.4 (SD 5.5) 3.4
1001
90+
80+
__ 701
X
~ 60.
3
2 501
= e e PPV CT + MRI
L 407 —NPV CT + MRI
= 30 PPV CT + MRI + PET-CT
NPV CT + MRI + PET-CT
20+
10+
0 ; .

0 10 20 30 40 50 60 70 8 90 100
PPV/NPV (%)

FIGURE 13 Elicited estimates of the accuracy of CT and/or MRI and CT and/or MRI with PET-CT in symptomatic women
a minimum of 3 months after completion of primary treatment for cervical cancer.

90+
80+
70+
60
50+

o T PPV CT+MRI

—NPV CT+MRI
~--PPV CT+MRI+PET-CT
NPV CT+MRI+PET-CT

Likelihood (%)

30+
20+

10+

0 T T T T T T
0 10 20 30 40 50 60

PPV/NPV (%)

FIGURE 14 Elicited estimates of the accuracy of CT and/or MRI and CT and/or MRI with PET-CT in asymptomatic
women a minimum of 3 months after completion of primary treatment for cervical cancer.
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Specificity (%)

89.78
91.88

Sensitivity (%)

85.09
89.71

78-95°
78-100°
71-100°

(=
[
£
S
2
=
T
S
&
o
€
>
wv

Literature
78-93b
82-100°
83-100°

98.47
98.58

Elicited?
45.43
65.25

Asymptomatic women
Literature

b Estimates of sensitivity and specificity for CT, MRI and PET-CT based mainly on symptomatic women but frequently not distinguished according to presentation (asymptomatic or
symptomatic women) in the literature.

MRI =+ CT and PET-CT

MRI = CT
a Elicited estimates of sensitivity and specificity based on prevalence of recurrence in asymptomatic and symptomatic women of 16.7% and 47.8% respectively.

Clinical follow-up and
Clinical follow-up,

cT
MRI

TABLE 13 Comparison of systematic review and elicitation accuracy results
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Chapter 6 Effectiveness review

he database searches for primary studies identified 24,972 citations, 24,943 citations from the

database searches and 29 citations from other sources such as reference lists. Of these, 4618 were
duplicates, leaving 20,354 unique citations. Sifting of titles and abstracts excluded 19,994 citations,
leaving 360 full-text articles to be assessed for eligibility. Of these, 42 papers were unavailable and 250
papers were excluded as irrelevant: 118 on the wrong population (many with primary and recurrent
cervical cancer presented together), 24 on the wrong intervention, 33 with irrelevant outcomes and 75
with inadequate study designs. For a list of excluded papers, see Appendix 13. One existing systematic
review®® and a relevant guideline® were found. The systematic review included 15 RCTs on chemotherapy
in recurrent, metastatic or persistent cervical cancer. The searches for this systematic review were to
2006. Additional searches found four RCTs on chemotherapy. For surgery and radiotherapy, no systematic
reviews or RCTs were found and all included studies were case series. In total, 68 papers were included:
19 RCTs of chemotherapy (25 papers), 27 case series in surgery and 16 case series in radiotherapy and
chemoradiotherapy (Table 14 and Figure 15).

Chemotherapy agents

Nineteen RCTs (25 publications) compared one or more chemotherapeutic agents in women with recurrent
or persistent or advanced (stage IVB) cervical cancer. There were eight RCTs with single-agent cisplatin
regimens, four with cisplatin-based chemotherapy regimens, three with carboplatin (CBDCA)-based
chemotherapy regimens and four with non-platinum-containing agents (Table 15). There were no RCTs
investigating the effectiveness of cisplatin compared with placebo or no treatment in which both arms
were given another chemotherapeutic agent. Baseline characteristics are shown in Appendix 14. The
results for each category are given in the following sections.

Effectiveness of single cisplatin agents
Characteristics of included studies
Eight RCTs gave information about the effectiveness of single cisplatin agents as palliative treatment for

recurrent, persistent or advanced cervical cancer (see Table 15). Baseline characteristics, including previous
treatment, stage and site of disease, presented in Table 16, were well balanced between groups.

TABLE 14 Summary of identified studies: effectiveness review

Population Population with multiple site
and distant recurrence

Intervention Chemotherapy agents
Number of Single-agent cisplatin: 8;
studies cisplatin-based chemotherapy:

4; other platinum agents:
3; non-platinum-containing
agents: 4

Type of evidence  RCTs

Population with recurrence after
previous surgical treatment only

Radiotherapy,
chemoradiotherapy

Radiotherapy: 9;
chemoradiotherapy: 7

Non-comparative case series

Population with recurrence after
previous chemoradiotherapy or
radiotherapy only

Surgery: pelvic exenteration,
radical hysterectomy

Pelvic exenteration: 20; radical
hysterectomy: 7

Non-comparative case series
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EFFECTIVENESS REVIEW

[ Database searches=24,943 )

/
[Total number of citations=24,972

( Full papers sought=360

( Included papers=68 (62 studies) )

References=29

Excluded citations
Duplicates=4618
Irrelevant=19,994

Excluded citations
Unavailable=42
Irrelevant=250

LT~

Chemotherapy= Surgery=
19 RCTs (25 papers) 27 case series
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chemoradiotherapy=16

)

FIGURE 15 PRISMA diagram for effectiveness studies.

TABLE 15 Chemotherapy RCT treatment comparisons and outcomes measured

Alberts
1987¢°

Barlow
19739

Bezwoda
1986°2

Bloss
200263

Bonomi
1985%

Cadron
2005%

aGarin
2001¢¢

Greenberg
1977%

Lira-Puerto
199168

Advanced and recurrent
squamous cell

Recurrent or prior

Recurrent or metastatic

Advanced (stage IVB),
recurrent or persistent
squamous cell

Advanced squamous cell

Recurrent or with
distant metastases

Advanced (stage IVB)

Recurrent and advanced
(stage IVB)

Recurrent

Mitomycin C, vincristine,
bleomycin and cisplatin

Mitomycin C and cisplatin

Bleomycin
Adriamycin and bleomycin

Cis-

diamminedichloroplatinum

plus methotrexate

Cisplatin, ifosfamide and
bleomycin

Cisplatin 100 mg

Cisplatin, ifosfamide and
5-fluorouracil
Irinotecan and cisplatin

Irinotecan and cisplatin
as first-line palliative
treatment

Bleomycin
Adriamycin and bleomycin

CBDCA

Cisplatin

Adriamycin

Hydroxyurea

Cisplatin and ifosfamide

Cisplatin 20 mg

Cisplatin 50 mg

Cisplatin

Irinotecan

Adriamycin

Iproplatin

Response rates, AEs

Response rates,
OS, duration of
response

OS, response rate,
AEs

OS, PFS, response
rates, AEs

OS, PFS, duration of
response, response
rates, AEs

OS, response rates

Response rates, AEs

OS, response rates

OS, PFS, response
rates, AEs
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TABLE 15 Chemotherapy RCT treatment comparisons and outcomes measured (continued)

Long Advanced, recurrent or Methotrexate, vinblastine,  Cisplatin OS, PFS, response
200565973 persistent doxorubicin and cisplatin rates, Qol, AEs
Cisplatin and topotecan

McGuire Recurrent CBDCA Iproplatin OS, PFS, response

198974 rates, AEs

Monk Recurrent, advanced Pazopanib and lapatinib Lapatinib OS, PFS, response

20107° (stage IVB) and Pazopanib rates, AEs
persistent

Monk Advanced (stage IVB), Vinorelbine and cisplatin Paclitaxel and cisplatin OS, PFS, response

200976 recurrent or persistent Gemcitabine and cisplatin rates, Qol, AEs

Topotecan and cisplatin

Moore Recurrent or persistent, Cisplatin and paclitaxel Cisplatin OS, PFS, response

20047778 advanced (stage IVB) rates, Qol, AEs
squamous cell

Mountzios  Primary metastatic or Cisplatin, ifosfamide and Cisplatin and ifosfamide OS, PFS, response

20097 recurrent paclitaxel rates, AEs

Omura Recurrent or persistent, Cisplatin and mitolacol Cisplatin OS, PFS, duration of

19978 advanced (stage IVB) Cisplatin and ifosfamide response, response
squamous cell rates, AEs

Thomsen Advanced or recurrent CBDCA Teniposide OS, PFS, response

199881 rates, AEs

Vermorken  Recurrent, advanced Bleomycin, vindesine, Cisplatin OS, PFS, duration of

200182 (stage IVB) squamous mitomycin, cisplatin response, response
cell rates, AEs

®Wallace Recurrent and advanced ~ Adriamycin and vincristine  Adriamycin OS, PFS, response

19788 (stage IVB) Adriamycin and rates, AEs

cyclophosphamide

AE, adverse event; OS, overall survival; PFS, progression-free survival; QolL, quality of life.

a Abstract only.

b Data from Hirte et al.’s systematic review.**

Quality of studies
All studies were RCTs with no blinding, but the description of randomisation was provided in only three
trials.”’7880 |n Long et al.,”" patients were randomly assigned to the treatment regimens with equal
probability using a fixed-block design; patients were stratified by treating institution only. In Moore et

al.,’® randomisation (with equal probability to each of the treatment arms) was carried out using a block
design that balanced the sequence of assigned arms within parent institutions. In Omura et al.,8 patients
were prospectively stratified according to whether or not they had received previous radiation-sensitizer
treatment (hydroxyurea, cisplatin or fluorouracil) and by Karnofsky performance score, and were then
centrally randomised with equal probability to three groups.

Description of allocation concealment was not reported in any of the included studies. Several studies had
methodological ambiguities. In Alberts et al.,*° one of the treatment arms, cisplatin, was dropped early
because of poor accrual; the number of patients in the cisplatin group was much lower than in the other
two groups (9 vs 54 and 51). In Cadron et al.,®® the intention had been to include 200 patients in the
trial but because of poor accrual the trial was stopped prematurely and only 24 patients were included.

In Long et al.,”! the methotrexate, vinblastine, doxorubicin and cisplatin (MVAC) arm was closed by the
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EFFECTIVENESS REVIEW

TABLE 16 Characteristics of the populations in the included RCTs: single-agent cisplatin

Alberts 1987¢° Bonomi 1985% Cadron 2005
50mg 100mg
Parameter MVBC C C
Number of patients 54 51 9 167 185 145 13 11
(randomised)
Age (years), median  47.5 51 51 49 53 49 53 56
(range) (20-77) (23-78) (29-63) (21-78) (22-85) (22-79) (40-80) (45-66)

Previous treatment

Chemotherapy NR NR NR NR NR NR NR NR
Radiotherapy NR NR NR 156 170 134 5 5
Surgery NR NR NR NR NR NR NR NR
Chemotherapy and  NR NR NR NR NR NR NR NR
radiotherapy
Surgery and NR NR NR NR NR NR 5 5
radiotherapy

Stage
IVB 100% 100% 100% NR NR NR NR NR
Persistent NR NR NR NR NR NR NR NR
Recurrent 100% 100% 100% NR NR NR 100% 100%

Site of disease
Pelvic NR NR NR 96 103 78 64%? 60%?
Distant Pulmonary Pulmonary ~ Pulmonary 71 82 67 36%? 40%?
31%; lymph  14%; lymph  44%; lymph
nodes 31% nodes 25%  nodes 22%

Both 35% 37% 22% NR NR NR NR NR

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan; IC,
irinotecan, cisplatin; ICFL, irinotecan, cisplatin in first ling; IR, irinotecan; MC, mitomycin C, cisplatin; MVBC, mitomycin C,
vincristine, bleomycin, cisplatin; NR, not reported; P, pazopanib; PIF, cisplatin, ifosfamide, 5-fluorouracil.

a If the tumour recurred both inside and outside an earlier irradiated area, the site of recurrence was recorded as inside.
b In both groups there was one patient with no site of disease recorded.
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Garin 2001%¢

39

48

NR
NR
NR

NR

NR
NR
NR

NR
NR

NR

NR
NR
NR

NR

NR
NR
NR

NR
NR

NR

NR
NR
NR

NR

NR
NR
NR

NR
NR

NR

Long 2005

146

48
(27-76)

82

NR

NR
NR

NR

17

118

60°
63°

220

147

46
(22-84)

85
NR
NR
NR

NR

18
17
112

68°
58°

200
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Moore 200478

134

46
(22-84)

40
123
NR
NR

NR

68
66

66
49

130

48.5
(21-77)

31
118
NR
NR

NR

78
52

52
61

17

Omura 1997%°

140

47.3
(24-85)

36
123
NR
NR

NR

140
NR
NR

68
63

147

48.8
(22-84)

45
127
NR
NR

NR

147
NR
NR

60
70

38
128
NR
NR

NR

151
NR
NR

74
62

Vermorken

53
(25-72)

101
60
NR

NR

17
NR
NR

NR
69

69

144

52
(28-76)

110
68
NR

NR

13
NR
NR

NR
68

71
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Data Safety Monitoring Board after four treatment-related deaths occurred among 63 patients, and results
for the MVAC arm were not reported. In Vermorken et al.,® 45 patients from the cisplatin group received
bleomycin, vindesine, mitomycin and cisplatin (BEMP) as second-line treatment. The quality assessment
results are shown in Figures 16 and 17.

Effectiveness results

Overall survival, progression-free survival and overall response duration

In Alberts et al.,%® median survival durations associated with receiving cisplatin, mitomycin C and cisplatin
and mitomycin C, vincristine, bleomycin and cisplatin (MVBC) treatment were 17.0, 7.0 and 6.9 months
respectively. However, because of the small number of patients in the cisplatin arm, meaningful
comparison with other treatments cannot be made. Bonomi et al.®* found no appreciable differences in
median survival duration and time to tumour progression for any of the cisplatin regimens. In Cadron

et al.,% median survival in the cisplatin group amounted to 13 months and in the group treated with
cisplatin, ifosfamide and 5-fluorouracil regimen to 12.3 months; data for progression-free survival

were not provided. In Long et al.,”" median survival was 6.5 months in the cisplatin-treated group and
9.4 months in the group receiving the cisplatin/topotecan combination. The unadjusted and adjusted

RR estimates for survival were 0.76 (95% Cl 0.59 to 0.98) and 0.77 (95% Cl 0.60 to 0.99), respectively,
favouring the combination. Statistically significant differences were also observed in progression-free
survival, favouring the combination [unadjusted RR 0.76 (95% Cl 0.60 to 0.97); adjusted for covariates
0.74 (95% Cl 0.58 to 0.94)]. In Moore et al.,’® the median progression-free survival for patients receiving
cisplatin alone and cisplatin and paclitaxel was 2.8 and 4.8 months respectively (p =0.001). There was
no difference in median survival between patients receiving cisplatin alone and patients receiving cisplatin
and paclitaxel (8.8 months and 9.7 months respectively). In Omura et al.,® progression-free survival

was statistically significantly longer for cisplatin and ifosfamide than for cisplatin alone (median, 4.6 vs
3.2 months, p = 0.003); however, there was no difference between cisplatin and mitolactol and cisplatin
alone. There was no significant difference in survival between cisplatin and either of the combination
regimens. In Vermorken et al.8? there was neither a significant difference in progression-free survival nor a
significant difference in overall survival between BEMP and cisplatin although, according to the authors,
for the former, a trend in favour of BEMP existed.

The results for median overall survival, progression-free survival and duration of response are given in
Tables 17-19 respectively.

Response rates

Response rates, complete response rates and partial response rates for the RCTs are shown in Table 20.
This shows that combinations are mostly more effective than single-agent cisplatin, but there is not always
consistency in effect direction between the three response rates. For several RCTs5>668082 the complete
response rates were not statistically significant, whereas the response rates and/or partial response rates
were significant.

Quality of life

Two RCTs had separate publications with quality-of-life data — quality-of-life data from the study by Long et
al.”" were reported in Monk et al.”? and quality-of-life data from the study by Moore et al.”® were reported
in McQuellon et al.”” For Long et al.,”" patients completed quality-of-life assessments using the Functional
Assessment of Cancer Therapy — General (FACT-G) questionnaire, the neurotoxicity (NTX) subscale, the
Brief Pain Inventory (BPI), the Cx subscale and the UNISCALE at four time points during the study. However,
there were no statistically significant differences in quality of life up to 9 months after randomisation
between cisplatin plus topotecan and cisplatin. It should be noted that in the combination arm increased
toxicity was observed.

In the study by Moore et al.,’® patients were assessed at baseline and at three time points thereafter (prior
to chemotherapy cycles 2, 3 and 4) on the FACT-G and subscales. Despite increased toxicity (grades 3—4
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FIGURE 16 Methodological quality on individual items for the eight included RCTs: single-agent cisplatin.
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FIGURE 17 Summary of the quality and reporting assessment of the eight included RCTs: single-agent cisplatin.
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TABLE 17 Overall survival: single-agent cisplatin

Alberts 1987¢°

Bonomi 1985%

Cadron 2005

Long 2005”

Moore 200478

Omura 19978°

Vermorken 200182

Comparison

MVBC
MC

50mg C
100mg C
20mg C
PIF

cP

CIFX
™M

BEMP
C

Median OS, months (range)

3.9

12.3 (2-19)

13 (2-84)

9.4

6.5

9.7

8.8

8.3

7.3

8

10.1 (8.3-12.5)°
9.3(8.1-11.2)°

Hazard ratio (95% Cl)

NR

NR

NR

0.76%(0.59 t0 0.98, p =0.017)

NR

NR (p = 0.835)

NR

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan;
MC, mitomycin C, cisplatin; NR, not reported; OS, overall survival; PIF, cisplatin, ifosfamide, 5-fluorouracil.

a RR.
b 95% Cl.

TABLE 18 Progression free-survival: single-agent cisplatin

Bonomi 1985%

Long 2005

Moore 200478

Omura 1997

Vermorken 200182

Comparison

50mg C
100mg C
20mg C

CP

CIFX
™M

BEMP
PC

Median PFS, months (range)
3.7

4.6

3.9

4.6

2.9

4.8

2.8

4.6

3.3

3.2

5.3 (4.0-7.0)°
4.5 (4.0-5.0)°

Hazard ratio

NR

0.76°(0.60 t0 0.97, p=0.014)

NR

NR (o = 0.003)

NR

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan; NR, not
reported; PC, paclitaxel, cisplatin; PFS, progression-free survival.

a RR.
b 95% Cl.
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TABLE 19 Overall duration of response: single-agent cisplatin

Alberts 1987

Bonomi 19856

Omura 19978

Vermorken 200182

Comparison

MVBC
MC

50mg C
100mg C
20mg C
CIFX

™M

BEMP
C

Median duration of response,

months (range)
5.4
7.2
7.3
49
4.1
4.8
10
7.7
5.5
9.2
7.1

Hazard ratio

NR

NR

NR

NR

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; MC, mitomycin C, cisplatin; NR, not reported.

TABLE 20 Response rates (RRs): single-cisplatin agent

Study

Alberts 198760

Bonomi 1985%

Cadron 2005

Garin 2001¢¢

Long 2005”

Moore 200478

Omura 19978

Vermorken 200182

Comparison

MCvs C

MVBC vs MC

50mg Cvs 100mg C
20mg Cvs 50mg C
20mg Cvs 100mg C
PIF vs C

ICvsC

ICvs |

CTvsC

CPvsC

CMvs C

CIFX vs C

BEMP vs C

Response rate
(95% CI)

0.76 (0.32 t0 2.29)
1.15(0.58 to0 2.26)
0.66 (0.45 t0 0.97)
1.21(0.79 to 1.86)
0.62 (0.43 t0 0.88)
4.40 (0.81 to 27.05)
1.91 (0.80 to 4.57)
2.89(1.11t0 7.51)
1.99 (1.20 to 3.33)
1.86 (1.24 t0 2.83)
1.18(0.74 to 1.90)
1.74 (1.14 t0 2.67)
1.76 (1.08 to 2.90)

Complete response

rate (95% CI)
0.35(0.05 to 2.63)
0.53(0.12 to0 2.37)
0.79 (0.42 to 1.48)
0.86 (0.41 t0 1.77)
0.68 (0.34 to 1.33)
0.36 (0.00 to 3.91)
3.34(0.15 to 80.83)

4.29(0.18 10 101.42)

3.48 (1.24 t0 9.88)
2.58(1.21t0 5.57)
1.48 (0.66 to 3.31)
1.96 (0.92 to 4.18)
1.51(0.57 to 3.99)

Partial response rate
(95% CI)

0.97 (0.32 t0 3.69)
1.46 (0.65 to 3.28)
0.57 (0.33 to 1.00)
1.54 (0.85 to 2.80)
0.88 (0.53 to 1.44)
9.82 (1.38 to infinity)
1.72 (0.70 to 4.21)
2.60 (0.98 t0 6.91)
1.56 (0.84 t0 2.91)
1.55(0.90 to 2.66)
1.01(0.54 to 1.92)
1.62 (0.92 to 2.86)
1.87 (1.03 to 3.42)

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan;
|, ifosfamide; IC, irinotecan, cisplatin; MC, mitomycin C, cisplatin; PIF, cisplatin, ifosfamide, 5-fluorouracil.
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anaemia and grades 3—4 neutropenia) in the combination arm (cisplatin and paclitaxel) there were no
statistically significant differences in scores between the groups at any assessment point.

Adverse events

Haematological toxicity (neutropenia, febrile neutropenia, thrombocytopenia, leucopenia and anaemia)
was generally more frequently associated with cisplatin in combination with other agents than with
cisplatin monotherapy (Tables 21-24). Infections were more common with combination therapy than with
single-agent cisplatin (cisplatin + topotecan arm: 26/147, cisplatin-only arm: 12/146,”" BEMP arm: 7/143,
cisplatin-only arm: 3/14482). There was little difference in neuropathy between combination therapy and
single-agent cisplatin (cisplatin + paclitaxel arm: 4/129, cisplatin-only arm: 6/130;’¢ BEMP arm: 7/143,
cisplatin-only arm: 3/14482). Alopecia was also more common with combination therapy than with
single-agent cisplatin (MVBC arm: 12/54, mitomycin C and cisplatin arm: 2/51, cisplatin-only arm: 0/9;°
BEMP arm: 81/143, cisplatin-only arm: 31/14482). The results for nausea and/or vomiting are shown in

TABLE 21 Neutropenia and febrile neutropenia: single-agent cisplatin

Garin 2001%¢ ICvs C 22/27 3/31 8.42 (2.83 to 25.05)
ICvs | 22/27 13/39 2.44 (1.51 t0 3.95)
’Long 2005” CTvsC 103/147 2/146 51.15(14.37 to 186.73)
®Long 2005 CTvsC 27147 12/146 2.23(1.20t0 4.22)
Moore 200478 CPvs C 86/129 4/130 21.63 (8.65 to 118.25)
®Moore 200478 CPvs C 86/129 4/130 21.63 (8.65 to 118.25)
Omura 1997% CMvs C 19/145 1/137 17.95 (2.44 t0 132.29)
CIFX vs C 55/146 1/137 51.61(7.24 t0 367.83)

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan;
, ifosfamide; IC, irinotecan, cisplatin.

a Grades 3 and 4 neutropenia only.

b Febrile neutropenia.

TABLE 22 Thrombocytopenia: single-agent cisplatin

Alberts 19875 MCvs C 9/51 0/9 3.65 (0.54 to infinity)
MVBC vs MC 13/54 9/51 1.36 (0.64 to 2.91)
Bonomi 1985% 50mg Cvs 100mg C 2/162 2/180 1.11 (0.20 to 6.24)
20mg Cvs 50mg C 4/143 2/162 2.27 (0.49 t0 10.47)
20mg Cvs 100mg C 4/143 2/180 2.24(0.49 t0 10.34)
Long 2005" CTvsC 46/147 4/146 11.42 (4.45 to 29.99)
Moore 200478 CPvs C 5/129 3/130 1.68 (0.45 t0 6.26)
Omura 1997% CMvs C 23/145 1/137 21.73 (2.98 to 158.73)
CIFX vs C 28/146 1/137 26.27 (3.62 to 190.48)

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan; MC,
mitomycin C, cisplatin.
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Table 25. There were no significant differences between the combination therapy and the single-agent
cisplatin arms.

Effectiveness of cisplatin combinations

Characteristics of included studies

Four RCTs contained relevant information about the effectiveness of cisplatin combinations as palliative
treatment for recurrent, metastatic or persistent cervical cancer.6263767 Baseline characteristics (including
previous treatment and stage or site of disease) presented in Table 26 were well balanced between the
groups. However, not all relevant clinical information was presented in all publications.

TABLE 23 Leucopenia: single-agent cisplatin

Study Comparison Intervention (n/N) Control (n/N) RR (95% CI)

Alberts 1987¢° MCvs C 9/51 0/9 3.65 (0.54 to infinity)
MVBC vs MC 10/54 9/51 1.05 (0.46 to 2.37)

Bonomi 19856 50mg Cvs 100mg C 1/162 12/180 0.09 (0.01 t0 0.70)
20mg Cvs 50mg C 6/143 17162 22.60 (3.66 to 140.53)
20mg Cvs 100mg C 6/143 12/180 2.09 (0.84 to 5.00)

Long 2005” CTvsC 93/147 1/146 92.37 (16.69 to 524.25)

Moore 200478 CPvsC 69/129 4/130 17.38 (6.90 to 44.98)

C, cisplatin; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan; MC, mitomycin C, cisplatin.

TABLE 24 Anaemia: single-agent cisplatin

Study Comparison Intervention (n/N) Control (n/N) RR (95% CI)
Long 2005" CTvs C 56/147 34/146 1.64 (1.15 to 2.35)
Moore 200478 CPvs C 39/129 17/130 2.31(1.33 10 2.56)

C, cisplatin; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan.

TABLE 25 Nausea and/or vomiting: single-agent cisplatin

Study Comparison Intervention (n/N) Control (n/N) RR (95% ClI)
Alberts 1987 MCvs C 10/51 2/9 0.88 (0.29 to0 3.38)
MVBC vs MC 8/54 10/51 0.76 (0.32 to 1.76)
Garin 20016 ICvs C 1/27 0/31 3.43(0.15 to 80.83)
ICvs | 1/27 2/39 0.72 (0.07 to 7.57)
Long 2005” CTvs C 21/147 13/146 1.60 (0.85 to 3.06)
Moore 200478 CPvs C 13/129 16/130 0.82 (0.42 to 1.61)
Omura 1997% CMvs C 10/145 12/137 0.79 (0.36 to 1.76)
CIFX vs C 17/146 12/137 1.33(0.66 to 2.68)

C, cisplatin; CIFX, cisplatin, ifosfamide; CM, cisplatin, mitolactol; CP, cisplatin, paclitaxel; CT, cisplatin, topotecan;
I, ifosfamide; IC, irinotecan, cisplatin; MC, mitomycin C, cisplatin.
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Quality of studies

Only two studies®7¢ specified the method of randomisation in their reports. Description of allocation
concealment was not reported in any of the included RCTs. Until January 2004, the Monk et al.”® study
consisted of only two arms comparing cisplatin plus paclitaxel with cisplatin plus vinorelbine. Primary
analyses excluded those 41 patients. In Bezwoda et al.,%? after a preliminary analysis of the results, the
hydroxyurea arm of the study was discontinued and a further 25 patients received the cis-diamminedichl
oroplatinum(ll) (DDP) plus methotrexate regimen. Figures 18 and 79 show the results of the

quality assessment.

Effectiveness results

Overall and progression-free survival

Overall and progression-free survival results are presented in Tables 27 and 28 respectively. All four trials
reported median overall survival, and values were highest for the cisplatin, ifosfamide and paclitaxel arm
in Mountzios et al.,”® reaching 15.4 months (95% Cl 8.6 to 22.3 months). The hazard ratio was given
by Monk et al.’® and Mountzios et al.” These results indicate that there were no statistically significant
differences between chemotherapeutic schemes in any of the included studies.

The progression-free survival results were available in three RCTs®3767° and hazard ratios were provided
by two.”67° Multivariate Cox analysis for progression-free survival was performed in Mountzios et al.”®
and indicated a statistically significantly longer progression-free survival for the cisplatin, ifosfamide and
paclitaxel arm [hazard ratio 0.70 (95% Cl 0.49 to 0.99), p = 0.046].

Response rate

All of the RCTs reported response rates but complete and partial response rate was available only in three
trials;62767° Bloss et al.%® did not report complete and partial response rates. Response rates and risk ratios
are presented in Table 29.
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FIGURE 18 Methodological quality on individual items for the four included RCTs: 263767 cisplatin combinations.
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FIGURE 19 Summary of the quality and reporting assessment of the four included RCTs:5263.7679 cisplatin combinations.

TABLE 27 Overall survival: cisplatin combinations

Study Comparison Median OS, months (range) Hazard ratio (95% Cl)

Bezwoda 1986¢2 Hydroxyurea 4 NR
C+ MTX® 9
C+MTX "

Bloss 2002% IP 8.5 NR
ClB 8.4

Monk 20097 VC 9.99 (8.25-12.25) 1.15(0.79 to 1.67)°
GC 10.28 (7.62-11.60) 1.32 (0.91 to 1.92)°
TC 10.25 (8.61-11.66) 1.26 (0.86 to 1.82)°
PC 12.87 (10.02-16.76)

Mountzios 20097° IP 13.2 (10.9-15.5)¢ 0.75 (0.53 to 1.08)
ITP 15.4 (8.6-22.3)¢

C, cisplatin; CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP,
cisplatin, ifosfamide, paclitaxel; MTX, methotrexate; NR, not reported; OS, overall survival; PC, paclitaxel, cisplatin;
TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

a Initial 12 patients randomly allocated to receive DDP + MTX.
b Compared with PC reference arm.
c 95% Cl.

Quality of life

Monk et al.’® reported quality of life measured with the Functional Assessment of Cancer Therapy — Cervix
Trial Outcome Index (FACT-Cx TOI), the Functional Assessment of Cancer Therapy/Gynecologic Oncology
Group Neurotoxicity four-item scale (FACT/GOG-NTX) and the BPI but detailed data were not presented in
the publication. After adjustment for baseline score, age and performance status at randomisation, there
were no statistical differences between any of the experimental arms and the control arm.
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TABLE 28 Progression-free survival: cisplatin combinations

Study Comparison

Bloss 2002 IP
cB

Monk 200976 VC
GC
TC
PC

Mountzios 20097 IP
ITP

Median PFS, months (range)

4.6

5.1

3.98 (3.19-5.16)
4.70 (3.58-5.59)
4.57 (3.71-5.75)
5.82 (4.53-7.59)
6.3 (4.3-8.2)°
7.9 (6.1-9.8)°

Hazard ratio (95% ClI)
NR

1.36 (0.97 to 1.90)

1.39(0.99 to 1.96)

1.27 (0.90 to 1.78)2

0.70 (0.49 to 0.99)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; TP, cisplatin, ifosfamide,
paclitaxel; NR, not reported; PC, paclitaxel, cisplatin; PFS, progression-free survival; TC, topotecan, cisplatin;

VC, vinorelbine, cisplatin.

a Compared with PC reference arm.

b 95% Cl.

TABLE 29 Response rates (RRs): cisplatin combinations

Study Comparison

Response rate
(95% Cl)

Bezwoda 1986°% Hydroxyurea vs C+MTX  0.06 (0.00 to 0.97)

Bloss 2002 CIBvs IP
Monk 20097 VCvs PC
GCvs PC
TCvs PC

Mountzios 20097° [P vs ITP

0.97 (0.69 to 1.36)
0.89 (0.57 to 1.38)
0.77 (0.48 to 1.21)
0.80 (0.51 to 1.26)
0.56 (0.38 t0 0.81)

Complete response Partial response rate
rate (95% Cl) (95% ClI)

0.25(0.01 to 4.18) 0.08 (0.01 to 1.28)
NR NR

2.54 (0.69 t0 9.32) 0.71(0.42 t0 1.18)
0.31 (0.03 to 2.90) 0.82 (0.51 to 1.32)
0.62 (0.11 to 3.63) 0.82 (0.51 to 1.33)
0.44 (0.20 to 0.94) 0.64 (0.38 to 1.09)

C, cisplatin; CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin,
ifosfamide, paclitaxel; MTX, methotrexate; NR, not reported; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin;

VC, vinorelbine, cisplatin.

Adverse events

Haematological adverse events were high in all RCTs (Tables 30-33). Bezwoda et al.®? did not specify the
grade of reported adverse events. The authors mentioned that therapy was generally well tolerated but
that all patients receiving high-dose hydroxyurea developed leucopenia with a nadir 10-14 days after
the initial loading dose; however, all patients recovered rapidly. Haematological toxicity was rare in the
cisplatin plus methotrexate-treated patients (two patients) and stomatitis occurred in only one patient.
In Bloss et al.% toxicity was graded according to standard Gynecologic Oncology Group (GOG) criteria,
in Monk et al.”® the National Cancer Institute Common Toxicity Criteria (NCI CTC) version 2.0, was used
for characterising adverse events and dose modifications and in Mountzios et al.”® The World Health
Organization criteria were used in the assessment of toxicity. It was not appropriate to combine toxicity
results because of differences in chemotherapy regimens in the RCTs.

Bezwoda et al.%2 mentioned that three patients developed hypokalaemia and three developed symptomatic
hypocalcaemia, two of whom also had hypomagnesaemia. Monk et al.”® reported a significantly smaller
proportion of patients with adverse events such as vomiting and nausea in the topotecan/cisplatin and
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TABLE 30 Neutropenia and febrile neutropenia: cisplatin combinations

Study Comparison Intervention (n/N) Control (n/N) RR (95% CI)

Bloss 200262 CIBvs IP 117/137 117/144 1.05(0.95t0 1.17)

Monk 20097 VCvs PC 83/106 79/101 1.00 (0.87 to 1.16)
GCvs PC 46/109 79/101 0.54 (0.42 to0 0.69)
TCvs PC 90/109 79/101 1.06 (0.92 to 1.21)

3Monk 20097¢ VCvs PC 15/106 13/101 1.10 (0.55 to 2.19)
GCvs PC 7/109 13/101 0.50 (0.21 to 1.20)
TCvs PC 11/109 13/101 0.78 (0.37 to 1.67)

Mountzios 20097° IPvs ITP 22/72 20/77 1.18(0.70 to 1.97)

aMountzios 20097° IPvs ITP 2/72 7/77 0.31(0.07 to 1.42)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin, ifosfamide,
paclitaxel; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

a Febrile neutropenia.

TABLE 31 Thrombocytopenia: cisplatin combinations

Study Comparison Intervention (n/N) Control (n/N) RR (95% ClI)

Bloss 2002% CIBvs IP 28/137 23/144 1.28 (0.78 t0 2.11)

Monk 200976 VCyvs PC 8/106 7/101 1.09 (0.41 to 2.89)
GCvs PC 31/109 7/101 4.10 (1.89 to 8.90)
TCvs PC 38/109 7/101 5.03 (2.35t0 10.75)

Mountzios 20097° IPvs ITP 8/72 8/77 1.07 (0.42 t0 2.70)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin, ifosfamide,
paclitaxel; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

TABLE 32 Leucopenia: cisplatin combinations

Comparison Intervention (n/N) Control (n/N) RR (95% Cl)
Bloss 2002% CIB vs IP 118/137 121/144 1.03(0.93t0 1.13)
Monk 200976 VCyvs PC 72/106 64/101 1.07 (0.88 to 1.31)
GCvs PC 47/109 64/101 0.68 (0.52 t0 0.88)
TCvs PC 77/109 64/101 1.11(0.92 to 1.35)
Mountzios 20097° IPvs ITP 1/72 2/77 0.53 (0.05t0 5.77)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin, ifosfamide,
paclitaxel; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

NIHR Journals Library



DOI: 10.3310/hta17120 HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 12

TABLE 33 Anaemia: cisplatin combinations

Study Comparison Intervention (n/N) Control (n/N) RR (95% ClI)

Bloss 20026 CIBvs IP 29/137 32/144 0.95 (0.61 to 1.49)

Monk 20097 VCvs PC 31/106 17/101 1.74 (1.03 to 2.94)
GCyvs PC 37/109 17/101 2.02 (1.22 t0 3.35)
TCvs PC 38/109 17/101 2.07 (1.25 t0 3.43)

Mountzios 20097° IPvs ITP 6/72 8/72 0.75(0.27 to0 2.05)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin, ifosfamide,
paclitaxel; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

TABLE 34 Nausea and/or vomiting: cisplatin combinations

Study Comparison Intervention (n/N) Control (n/N) RR (95% Cl)
*Bloss 2002° CIBvs IP 33/137 31/144 1.12(0.73 to 1.72)
®Monk 20097¢ VCvs PC 14/106 20/101 0.67 (0.36 to 1.25)
GCvs PC 11/109 20/101 0.51 (0.26 to 1.01)
TCvs PC 9/109 20/101 0.42 (0.20 t0 0.87)
‘Monk 200976 VCyvs PC 14/106 20/101 0.67 (0.36 to 1.25)
GCvs PC 11/109 20/101 0.51 (0.26 to 1.01)
TCvs PC 9/109 20/101 0.42 (0.20 t0 0.87)
*Mountzios 20097° IPvs ITP 11/72 5/77 2.35(0.86 to 6.44)

CIB, cisplatin, ifosfamide and bleomycin; GC, gemcitabine, cisplatin; IP, cisplatin, ifosfamide; ITP, cisplatin, ifosfamide,
paclitaxel; PC, paclitaxel, cisplatin; TC, topotecan, cisplatin; VC, vinorelbine, cisplatin.

a Nausea and vomiting.
b Nausea.
¢ Vomiting.

gemcitabine/cisplatin arms compared with the paclitaxel/cisplatin arm (Table 34). No significant differences
in frequency of non-haematological adverse drug reactions between the chemotherapeutic arms was
observed in the other RCTs. In Mountzios et al.”® alopecia occurred in 48 out of 72 patients in the cisplatin
and ifosfamide arm, and 52 out of 77 patients in the cisplatin, ifosfamide and paclitaxel arm.

Effectiveness of other platinum agents

Characteristics of included studies

Three RCTs evaluated the effectiveness of other platinum agents as palliative treatment for recurrent,
persistent or advanced cervical cancer.®8748" Baseline characteristics including previous treatment and stage
and site of disease are presented in Table 35 showing that the groups were comparable in each of the
included studies. Chemotherapy as previous treatment was given in the study by Lira-Puerto et a/.%® and
radiotherapy and surgery were given in all trials.

Quality of studies

The description of randomisation was provided only in McGuire et al.”* None of the trials gave any details
of the method of allocation concealment. In the study by Lira-Puerto et al.,®® accrual was suspended in
two institutions because of termination of support. The results of the quality assessment are provided in
Figures 20 and 21.

© Queen's Printer and Controller of HMSO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

59



Characteristics of the populations in the included RCTs: other platinum-agents

Number of patients 175 177 48 41 13 15
(randomised)

Age (years), median 47 (23-74) 49 (25-94) 48 (26-67) 44 (30-59) 52 (33-62) 52 (31-71)
(range)

Previous treatment

Chemotherapy NR NR 5 2 NR NR
Radiotherapy 159 (91%) 164 (93%) 47 41 83% 86%
Surgery 108 (62%) 101 (57%) 2 4 25% 29%
Chemotherapy and ~ NR NR 4 2 NR NR
radiotherapy

Surgery and NR NR NR NR NR NR
radiotherapy

Stage

VB NR NR 0 1 NR NR
Persistent NR NR NR NR NR NR
Recurrent NR NR NR NR 100% 93%

Site of disease

Pelvic NR NR 23 30 NR NR
Distant NR NR Lung, 1; Lung, 7; NR NR
bone, 2; bone, 2;
inguinal inguinal
nodes, 6; nodes, 8;
para-aortic para-aortic
nodes, 1; nodes, 3;
distant nodes, distant nodes,
4; other, 9; other,
3; fibrosis 4 fibrosis
only, 1 only, 1
Both NR NR 14 9 NR NR

Effectiveness results

Overall and progression-free survival

All RCTs reported overall survival and two reported progression-free survival (Tables 36 and 37). There
was little difference in overall survival or progression-free survival between arms in each RCT. Hazard ratio
results were not supplied for any of the included studies.

Response rate

Two of the RCTs%74 gave response rates, complete response rates and partial response rates for the same
treatment comparisons and so meta-analysis was possible (Figures 22—-24). There were no statistically
significant differences in terms of frequency of response rate (overall, partial, complete) between these
cisplatin agents. However, it should be noted that there were differences between studies in the frequency
of response rate in the CBDCA arms (ranging from 15% to 33%) as well as in the iproplatin (CHIP) arms
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FIGURE 20 Methodological quality on individual items for the three included RCTs: 687481 other platinum agents.
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FIGURE 21 Summary of the quality and reporting assessment of the three included studies:*®74#' other
platinum agents.

(11-30%), and in the frequency of partial response rate in the CBDCA arms (10-33%) and the CHIP
arms (7-25%,).

Quiality of life
None of the studies assessed quality of life.

Adverse events

Data on haematological toxicity was supplied for all trials. Lira-Puerto et al.% reported drug reactions

of Eastern Cooperative Oncology Group (ECOG) grade 2 or more. Meta-analysis of thrombocytopenia
rates comparing CBDCA with CHIP indicated no statistical differences between chemotherapeutic agents
(Figure 25). There were no differences in leucopenia rates in two RCTs (CBDCA arm 17/176 vs CHIP arm
8/180;7* CBDCA arm 0/12 vs teniposide arm 1/14%"). Neurological adverse events (grades 2, 3 or 4) were
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TABLE 36 Overall survival: other platinum agents

Median OS,

Study Comparison months (range) Hazard ratio (95% CI)
McGuire 198974 CBDCA 6.2 NR

CHIP 5.5
Lira-Puerto 199168 CBDCA 7.5 NR

CHIP 7.6
Thomsen 1998# CBDCA 40 (20-49) NR

T 41 (34-56)°

CHIP, iproplatin; NR, not reported; OS, overall survival; T, teniposide.
a Weeks.

TABLE 37 Progression-free survival: other platinum agents

Median PFS,
Study Comparison months (range) Hazard ratio (95% CI)
McGuire 198974 CBDCA 2.7 NR
CHIP 3
Thomsen 19988 CBDCA 20 (11-31)? NR
T 17 (12-32)?

CHIP, iproplatin; NR, not reported; PFS, progression-free survival; T, teniposide.
a Weeks.

seen in 1 out of 47 patients treated with CBDCA and 6 out of 41 patients treated with CHIP in the study
by Lira-Puerto et al.®® and in 6 out of 176 and 6 out of 180 patients, respectively, in the study by McGuire
et al.”* Gastrointestinal adverse events such as nausea and vomiting were experienced less often in patients
receiving CBDCA (57/176) than in patients receiving CHIP (95/180) [RR 0.61 (95% Cl 0.48 t0 0.79)] in the
study by McGuire et al.,”* but there was no difference in gastrointestinal adverse events between CBDCA
(2/12) and teniposide (2/14) in the study by Thomsen and Pfeiffer.®’

Effectiveness of non-platinum agents

Characteristic of included studies

Four studies gave evidence on the effectiveness of non-platinum agents for the treatment of recurrent,
persistent or advanced cervical cancer.®'¢”7>8 Because two studies®’#3 were, unfortunately, impossible
to obtain, analysis was conducted on the basis of the systematic review by Hirte et al.>® Baseline
characteristics including previous treatment and stage and site of disease are presented in Table 38;
however, not all relevant clinical information was presented in all publications.

Quality of studies

As full texts were impossible to obtain for Greenberg et al.%” and Wallace et al.,®* the quality assessment
was based on the systematic review by Hirte et al.>° A description of the allocation concealment procedure
was not reported in any of the RCTs and blinding was not used in any of the RCTs. In Barlow et al.,*’

two patients with squamous cell tumours were mistakenly randomised as non-squamous cell tumours

and received adriamycin (ADM) alone (group of 21 + 2 patients). In Monk et al.,” patients were initially
randomly assigned to combination and monotherapy arms. The protocol was later amended after receiving
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results of a formal interim analysis and combination therapy was discontinued. In the same study, the
unconfirmed response rate (not verified on a second scan) was 19% for pazopanib-treated patients and
9% for lapatinib-treated patients. The results of the quality assessment are shown in Figures 26 and 27.

Effectiveness results

Overall and progression-free survival

Barlow et al.®" did not report overall survival or progression-free survival and Greenberg et al.” did not
report progression-free survival. Monk et al.”> demonstrated better overall survival and progression-
free survival with pazopanib than with lapatinib. Hazard ratios were not supplied for any of the other
RCTs.61:67.83 The overall survival results are shown in Table 39 and the progression-free survival results are

shown in Table 40.

Barlow 1973%'
Greenberg 1977%7
Monk 20107°

Wallace 197883

Adequate sequence generation?

Allocation concealment?

Incomplete outcome data addressed?
Free of selective reporting?

Free of other bias?

-~

-~

@ | @ | @ | @ | Blinding? (objective)
® ® | ® | ® |sinding? (ubjective)
-
g
.

NEE

FIGURE 26 Methodological quality on individual items for the four included RCTs: 61677583 non-platinum agents.
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FIGURE 27 Summary of the quality assessment of the four included RCTs: 61677583 non-platinum agents.
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TABLE 39 Overall survival: non-platinum agents

Greenberg 1977  ADM 4 NR
ADM + BLEO 4.3
Monk 20107° P 50.72 0.67 (0.56 to 0.99)
P+L NR
L 39.1@
Wallace 197883 ADM 5.9 NR
ADM +V 5.5
ADM + Cyclo 7.3

BLEO, bleomycin; Cyclo, cyclophosphamide; L, lapatinib; NR, not reported; OS, overall survival; P, pazopanib; V,

vincristine.
a Weeks.

TABLE 40 Progression-free survival: non-platinum agents

Monk 20107° P 18.12 0.66 (0.48 t0 0.91)
P+L NR
L 17.12
Wallace 1978823 ADM 3.3 NR
ADM +V 3.4
ADM + Cyclo 3.9

Cyclo, cyclophosphamide; L, lapatinib; NR, not reported; P, pazopanib; PFS, progression-free survival; V, vincristine.
a Weeks.

Response rate

There were no statistically significant differences between any of the non-platinum agents in the frequency
of overall, complete and partial response rates (Table 417). In Monk et al.,”> 9% of the pazopanib arm and
four patients (5%) in the lapatinib arm achieved a confirmed tumour response. It should be noted that the
unconfirmed response rate was 19% for pazopanib-treated patients and 9% for lapatinib-treated patients.

Quality of life
None of the RCTs reported quality of life.

Adverse events

Haematological grade 3 or 4 adverse events were presented in Monk et al.”> and Wallace et al.83 No
statistically significant differences were observed between the treatment arms for neutropenia (pazapanib
arm 2/74 vs lapatinib arm 0/767°), thrombocytopenia (ADM + vincristine arm 2/61 vs ADM arm 4/61 vs
ADM + cyclophosphamide arm 1/52%), leucopenia (ADM + vincristine arm 15/61 vs ADM arm 15/61

vs ADM + cyclophosphamide arm 12/52%) and anaemia (pazapanib arm 2/74 vs lapatinib arm 4/7675).
The frequency of non-haematological adverse events (grade 3 or above) was low in patients receiving
non-platinum agents. The most common adverse event was diarrhoea (pazapanib arm 8/74 vs lapatinib
arm 10/767°). In Monk et al.,”> the results for nausea were 2 out of 74 patients in the pazapanib arm
compared with 1 out of 76 patients in the lapatinib arm; for anorexia there were 2 out of 74 patients in
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Response rates (RRs): non-platinum agents

Barlow 19738

Greenberg
1977%

Monk 20107°

Wallace 197883

ADM vs BLEO

ADM + BLEO vs ADM
ADM + BLEO vs BLEO
ADM + BLEO vs ADM

PvsL
ADM +V vs ADM

ADM + Cyclo vs ADM

3.89(0.22 to 68.67)
0.53 (0.09 to 3.11)
2.19(0.12 to 39.90)
NR

1.84 (0.56 to 6.04)
0.75(0.34 to 1.65)
0.68 (0.29 to 1.61)

2.33(0.11 to 48.99)
0.53 (0.04 to 7.44)
1.31(0.06 to 28.41)

Not estimable

1.05 (0.07 to 16.55)
0.14 (0.02 to 1.13)
0.50 (0.14 to0 1.85)

2.33(0.11 to 48.99)
0.53 (0.04 to 7.44)
1.31(0.06 to 28.41)
0.08 (0.00 to 1.21)

2.11(0.5510 8.12)
1.60 (0.55 to 4.62)
0.94 (0.27 to0 3.31)

the pazapanib arm compared with 1 out of 76 patients in the lapatinib arm; and for vomiting there was 1
out of 74 patients in the pazapanib arm compared with none (out of 76 patients) in the lapatinib arm.

Included in this section are studies in which participants have recurrent or persistent cervical cancer

that was initially treated with surgery and who now have evidence of recurrence. The interventions are
radiotherapy or radiotherapy with chemotherapy (chemoradiotherapy). The search for relevant studies
did not identify any RCTs but 16 case series met the inclusion criteria: nine evaluated radiotherapy®-? and
seven evaluated chemoradiotherapy.®*° The results of the quality assessment for the radiotherapy and
chemoradiotherapy studies are presented in Appendix 15.

Radiotherapy

Population characteristics

The characteristics of the populations in the radiotherapy studies are presented in Table 42. Most of

the nine case series®*2 included a small number of patients (median 82 cases, range 18-130 cases).
Study locations included the UK, the USA, Japan, the Netherlands and Germany. The majority of women
presented with early-stage cervical cancer, but in three studies®® 872" there was no information about
FIGO stage. The proportion of patients with recurrent or persistent disease in the pelvis as the only site of
cancer (central recurrence) was lower than the proportion developing distant metastases. Patients with
central recurrence, defined as confined to the vagina or paravaginal tissues not extending to the pelvis,
constituted 44% of the total population in the included studies. Squamous cell carcinoma was the most
common histological type of cancer, being present in 79% of patients; adenocarcinoma was present in
10.33%. The histological type was not available in four studies.

Description of the intervention

Descriptions of the salvage radiotherapy in curative intent and previous surgery are provided in Table 43.
Radical hysterectomy was the most common previous surgery type and was performed in 61.8%

of patients.
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Results

The reported 2-year survival rates ranged from 12% to
85% and 5-year survival rates ranged from 2% to 82%. Patients with pelvic side wall recurrences were
found to have poorer prognoses than patients with central recurrences only (range 2—15% and 42-82%,
respectively, for 5-year survival). Data for 10-year overall survival were provided in Ito et al.,®” with a 52%
rate for patients with centrally recurrent tumours of the vaginal stump following hysterectomy for cervical
cancer. Additionally, they showed that survival was greatly influenced by the tumour size of the vaginal
stump so that the 10-year survival rate of patients with small-sized tumours was 72%, whereas the
corresponding survival rate of patients with medium-sized tumours was 48% (Table 44).

Five studies gave complication rates.8889092 |n Hille et al.,® grade 3 late toxicity was
observed in 8% of patients, including intestinal bleeding after 7 months and fistulae between the
rectosigmoid colon and the vagina, removed subsequently by surgery. In Ito et al.,¥” late complications
of radiotherapy, including intestinal and urinary complications of grade 2 and grade 3, occurred in 32%
of patients. In Jain et al.,® one patient suffered from morbidity in the sigmoid colon requiring surgical
resection and in Lucraft® seven cases of complications were observed, including transient proctitis,
intermittent haematuria and severe acute bowel reactions. In Tan et al.,*? major complications included
fistulae, proctitis and cystitis (see Table 44).

Chemoradiotherapy

Population characteristics

Seven studies®*° were identified and their baseline patient characteristics are provided in Table 45. Most
included a small number of patients (median 30 cases, range 13-49 cases). Study location included the
USA, the UK, Canada, Japan, Italy and the Netherlands. The majority of women presented with early-
stage cervical cancer. In three studies®*°4%7 there were no data on FIGO stage. In each of the studies the
proportion of patients with disease recurrent or persistence in the pelvis as the only site of cancer (central
recurrence) was lower than the proportion developing distant metastases. Patients with central recurrence
constituted 37% of the total population in the included studies. Squamous cell carcinoma was the most
common histological type of cancer, being present in 77% of patients. The histological type was not
available in Haasbeek et al.*

Description of the intervention
Descriptions of the salvage chemotherapy and radiotherapy given are provided in Table 46. Radical
hysterectomy was the most common previous surgery type and was performed in 81% of patients.

Results

Overall survival and progression-free survival results are
presented in Table 47. Results for 2-year survival ranged between 44% and 93%. Patients with central
recurrences had a 63-69% 5-year survival rate; the rate for studies with mixed recurrence was between
41% and 47%; and the rate for patients with recurrence extending to the pelvic wall was between 18%
and 28%. Data for 10-year overall survival were provided in Grigsby et al.?* and Haasbeek et al.,** with a
range of 33-35% with central recurrence or recurrence extending to pelvic wall. Survival rates were also
available for subpopulations of patients with central recurrence (55%) and recurrence extending to the
pelvic wall (15%). In Grigsby et al.,** 15-year overall survival for patients with central or with pelvic wall
involvement was 35%. Central recurrences had a higher 5-year progression-free survival probability than
those from all other patients (24-48% vs 1-27%).

Grade 3/4 adverse events were observed in 27% of patients in Grigsby et al.,** 17% in

Haasbeek et al.?* and 31% in Maneo et al.°® Tsuda et al.*® presented results for particular adverse events:
grade 3/4 leucocytopenia/neutrocytopenia — 66.7%; grade 4 haematological toxicity — 20%; grade 3
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thrombocytopenia — 6.67%; grade 3 diarrhoea — 20.0%; haematuria (grade 1 or 2) — 40%; subcutaneous
burns —33.3%. In ljaz et al.,’> major late treatment complications (small bowel obstructions, partial left
hydronephrosis) were observed in 3 out of 49 patients. Long-term complications observed in Grigsby et
al.%% included leg oedema in 32% of patients, deep-vein thrombosis in 9% of patients and grade 3 cystitis
in 27% of patients. In eight patients who survived beyond 5 years, the following grade 4 complications
occurred: a vesicovaginal fistula (four patients), a rectovaginal fistula (three patients) and a life-threatening
pelvic abscess (four patients) (see Table 47).

Included in this section are studies in which participants have recurrent or persistent cervical cancer that
was initially treated with radiotherapy or chemoradiotherapy and who now have evidence of recurrence.
The interventions are radical hysterectomy or Wertheim'’s operation and pelvic exenteration, and these
two categories are described separately. The search found no relevant RCTs. Twenty-seven case series'0%-126
fulfilled the inclusion criteria, most of which were retrospective, based on chart reviews. Most of the
excluded papers were case series of gynaecological cancers as a whole without giving separate results

for cervical cancer patients, or studies of cervical cancer patients with primary and recurrent tumour
characteristics with the results described together. The results of the quality assessment are presented in
Appendix 16. No measure of quality of life was provided in any of the included studies.

Radical hysterectomy population characteristics

Seven case series'®1% gave information on radical hysterectomy (Table 48). They were published between
1965 and 1999 and were mostly from the USA, Canada and the European Union (Italy and Denmark). The
number of participants ranged from 14 to 79. The mean or median age of patients was approximately

50 years. Most participants were classified at FIGO stage Il and had squamous cell carcinoma.

Pelvic exenteration population characteristics

Twenty case series,''26 published between 1953 and 2009, presented results on pelvic exenteration,
mostly from the USA (Table 49). The number of patients varied between 14 and 263. The mean or
median age of the women was around 50 years (range 20-76 years). In many cases details about the
baseline characteristics of the subpopulation of interest were incomplete but, in those publications in
which the information was presented, most patients were classified as FIGO stage Il and had squamous
cell carcinoma.

Radical hysterectomy intervention

Descriptions of the interventions are provided in Table 50. In five studies,'00101.103-105 radical hysterectomy
was conducted as salvage surgery with curative intent. Tupper'® described Wertheim's operation, and

in Ibsen et al.’%? both Wertheim’s operation and pelvic exenteration (which could be total, anterior or
posterior) were combined with pelvic lymph node dissection. In all case series the primary therapy was
radiotherapy. In Maneo et al.,'® chemotherapy with cisplatin was also used postoperatively. The median
time from previous therapy to salvage surgery in curative intention was between 7.5 and 19 months.

Pelvic exenteration intervention

Descriptions of the interventions are provided in Table 57. All patients in the case series had radiotherapy
as their primary treatment. Total pelvic exenteration (TPE) was conducted most often compared with
anterior or posterior pelvic exenteration. Reconstructive procedures were performed frequently as part of
the operations or scheduled at a time when the patient’s condition allowed it.

Radical hysterectomy results

The results of the radical hysterectomy case series are presented in Table 52. Operative deaths occurred
in Rubin et al.’ — 10% (from sepsis); postoperative deaths were analysed in four studies and occurred
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in 0%,%° 2% (from sepsis),'! 2%'%? and 7.6%'% of patients. Survival results were presented in all
publications. Five-year survival rates ranged between 32% and 72% and 5-year survival rates with no
evidence of disease ranged between 27% and 65%. In Adcock'® and Coleman et al.,'®" 5-year survival
rates were also available for subpopulations of patients with persistent cervical cancer (52% and 82%
respectively) and recurrent cervical cancer (65% and 75% respectively). Ten-year survival rates were
presented in Coleman et al.’®' only and were 60% for the total population, 68% for the persistent
subpopulation and 54% for the recurrent subpopulation. The rate of recurrence was between 32% and
59%. Major complications included fistulae, which required further surgical interventions.

Pelvic exenteration results

The results of the pelvic exenteration case series are shown in Table 53. Operative mortality ranged from
0% to 22% and postoperative mortality from 15% to 33%. The total percentage of complications varied
between 50% and 69%. Three studies'0397.124 gave 2-year survival rates: Stanhope et al.’® for the complete
population only (75%), Anthopoulos et al.’% based on the type of surgery used (TPE 73%, anterior pelvic
exenteration 75%) and Symonds et al.'?* according to pelvic lymph node status (positive 29%, negative
54%). Five-year survival rates ranged from 33% to 66% with one very low exception (12%) in Bricker et
al.’" The 5-year survival rates after specific types of exenteration were 58%'?? and 71.5%'?> for anterior
exenteration and 42%'% and 64.6%'%* for total exenteration. When there were metastases to pelvic lymph
nodes (positive status), 2-25% of patients survived 5 years. For patients without metastases to pelvic
lymph nodes (negative status), 5-year survival was between 17% and 73% (but 5-year survival for TPE

was 7%). The 10-year survival rate was presented in only one study (23%).'>* The rate of recurrence varied
by type of exenteration and whether there was local or distant spread. General information about the
incidence of complications was very scarce.

Summary of accuracy and effectiveness results and inputs to
economic evaluation

Statement of principal findings

Diagnostic studies and subjective elicitation
Six studies?® 4832 evaluating conventional imaging plus PET-CT, two studies®*5* evaluating MRI, three
studies®™>7 evaluating CT and one study®® evaluating both MRI and CT were included.
The dates of the studies varied between 1981 and 2009.
Most of the studies were small and several reported only a subset of results in a form that could be
converted to a 2x2 table.
The quality of the studies was poor. Although most probably included a representative spectrum of
cervical cancer, very little clinical information about participants was given. Most studies did not report
the time gap between the imaging test and the reference standard and most studies did not describe
the reference standard clearly enough for replication.
The later studies evaluated PET-CT, whereas the earlier studies evaluated CT and MRI. The technical
imaging standards have changed since the early studies (reported in the 1980s) and so these are no
longer valid. None of the MRI or CT studies used current standard methods.
Five of the six PET-CT studies evaluated the whole body for recurrences and one reported extrapelvic
recurrence only. Five of the six CT and MRI studies evaluated pelvic recurrences only and the newest
evaluated whole-body recurrences, but this study included only 36 participants.
Meta-analysis was conducted on PET-CT studies, which gave a combined sensitivity of 92.2% (95%
Cl 85.1% to 96.0%) and a specificity of 88.1% (95% Cl 77.9% to 93.9%). Meta-analysis was not
appropriate for the MRI and CT studies because of clinical heterogeneity.
There was one study on the diagnostic and therapeutic impact of PET-CT,2° which found that it had
an impact on management in 12 (out of 52) patients and additional invasive diagnostic procedures in
nine patients and assisted in planning therapy in nine patients.
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The subjective elicitation exercise obtained opinions from 21 clinical experts using a structured
questionnaire. The results for accuracy in symptomatic women were similar to those from the
published test accuracy studies. No comparison was possible for asymptomatic women.

There was insufficient information in the published literature to use the results as the base case

for the economic evaluation and so the subjective elicitation results were used, with the published
information in sensitivity analyses.

The subjective elicitation found that the elicited increase in accuracy from adding PET-CT to CT or MRI
was less than the elicited minimum important difference in accuracy required to justify its routine
addition in clinical practice.

Effectiveness
A total of 19 RCTs%%3 on chemotherapy (25 papers), 16 case series®**° on radiotherapy and
chemoradiotherapy and 27 case series'®'26 on radical hysterectomy and pelvic exenteration
were included.
The dates of the publications varied between 1953 and 2010.
For chemotherapy, the quality of the RCTs was variable, with little information on allocation
concealment and none using blinding of patients and outcome measurement.
There was no information on the effectiveness of cisplatin used as a single therapeutic agent. In
comparisons of cisplatin with multiple chemotherapy, cisplatin was associated with either similar or
shorter overall survival and progression-free survival, but with fewer side effects.
For the other chemotherapy comparisons there was too little information to be able to determine the
most effective chemotherapeutic options.
For radiotherapy, 2-year survival rates ranged between 12% and 85% and 5-year survival rates
varied between 2% and 82%, depending on type and location of recurrence and TNM status. For
chemoradiotherapy, 2-year survival rates varied between 44% and 93% and 5-year survival rates varied
between 30% and 71%.
For radical hysterectomy, 5-year survival rates varied between 32% and 100%; for pelvic exenteration,
5-year survival rates varied between 12% and 63%. In general, the lower survival rates were in the
earlier case series. Pelvic exenteration had high rates of complications, when results were given.

Accuracy inputs

A key question of this project was whether PET-CT imaging would be useful as routine surveillance after
primary cervical cancer treatment was successful in asymptomatic or symptomatic patients or whether

or not it should be used at follow-up to plan management when patients become symptomatic. The
systematic review of accuracy studies did not yield any information on routine follow-up of asymptomatic
patients. Therefore, the subjective elicitation was used as the base case for the economic model. The test
accuracy study results were used within sensitivity analyses for the symptomatic branch of the model and,
when we had both, the published test accuracy results were similar to those from the subjective elicitation.

Effectiveness inputs

Assessment of the systematic review indicated that meta-analysis was not possible in almost all treatment
areas. Key points were to ensure that recruitment of patients and treatment given occurred later than
1990 because of the changes in treatment since then. Other factors taken into account were the correct
outcome measured and reported, the size of the study and the quality of the study. For some outcomes,
little up-to-date information was available and so a pragmatic decision was made to use information from
the best-quality studies for inputs to the economic model.

A wide range of chemotherapeutic agents was assessed in the systematic review, but not all are in current

use. Clinical advice and the SIGN guideline® suggested that cisplatin used on its own would be the best
chemotherapeutic agent to incorporate into the model. A recent IMS Oncology Analyser data set (from
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October 2003 to September 2008) provides NHS clinical practice prescribing to women with recurrent or

advanced cervical cancer (Table 54).7

Unfortunately, there were no RCTs investigating the effectiveness of cisplatin alone. The estimate of
effectiveness was derived from an additional systematic review of cisplatin monotherapy compared with
no treatment in any cervical cancer (as there was no evidence in recurrent cervical cancer). The methods
and results from this systematic review can be found in Appendix 17. There was only one good-quality,
relatively recent, RCT with a large sample size and a survival curve for >5 years.'?” This compared cisplatin
(40 mg/m? weekly for 5 weeks) plus radiotherapy with radiotherapy alone in 259 women with cervical
cancer of FIGO grades IB-IVA. The overall 5-year survival was approximately 63% in the cisplatin arm and
59% in the no cisplatin arm (log-rank test, p = 0.53) (estimate derived from enlarging survival curve to

A3 size).

TABLE 54 NHS prescribed drugs for recurrent or advanced cervical cancer

5-Fluorouracil
5-Fluorouracil/cisplatin
5-Fluorouracil/mitomycin C
Bleomycin/cisplatin/folinic acid/methotrexate
Carboplatin
Carboplatin/epirubicin
Carboplatin/etoposide
Carboplatin/gemcitabine
Carboplatin/ifosfamide
Carboplatin/paclitaxel
Cisplatin
Cisplatin/etoposide
Cisplatin/ifosfamide
Cisplatin/methotrexate
Cisplatin/paclitaxel
Cisplatin/topotecan
Docetaxel/gemcitabine
Mitoxantrone/paclitaxel
Topotecan

Total

10
22

57

18
39

N NN

A N N
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Chapter 7 Systematic review of economic
evaluations

he database searches identified 409 citations. No identified studies were considered to be relevant to
the economic evaluation of PET-CT for the diagnosis of recurrent cervical cancer.

There were six published economic evaluations that were close to being relevant,'?¢-'33 but these were
related to the diagnosis (using other methods) and treatment options for locally advanced cervical
cancer and for the treatment of recurrent cervical cancer. Of the four studies'?®-'3%132 on the diagnosis
of recurrent cervical cancer, two'2°'3° investigated the surveillance of squamous cell carcinoma antigen
levels, one'?® focused on routine cytological surveillance following treatment for cervical cancer and the
other™? investigated surveillance strategies after treatment for cervical intraepithelial neoplasia. Of the
two studies'" '3 related to the treatment of cervical cancer, one study’s objective was to compare the
cost-effectiveness of various treatment options for recurrent and stage IVB carcinoma of the cervix'*
and the other’s objective was to investigate the cost-effectiveness of concurrent chemoradiotherapy

in comparison with the cost-effectiveness of radiotherapy alone in locally advanced cervical cancer.™"
These six studies'?-'*3 were reviewed in full, but no useful information was taken from them for the
economic modelling.
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Chapter 8 Economic evaluation methods and
results

Objective

The objective of the economic evaluation was to compare the cost-effectiveness of adding PET-CT imaging
to standard practice with MRI and/or CT with that of standard practice with MRI and/or CT alone in the
diagnosis of recurrent or persistent cervical cancer. Currently in the UK, patients with suspected recurrence
will undergo the following investigations:

1. history taking and clinical examination (rectovaginal and speculum examination, assessment of
inguinal/supraclavicular lymph nodes)

2. cross-sectional imaging by MRI or CT of chest, abdomen and pelvis

3. examination under anaesthesia, histological confirmation of any vaginal vault mass by biopsy.

The economic evaluation is intended to inform current diagnostic policy for suspected recurrent
or persistent cervical cancer, and the value of information (VOI) was intended to highlight future
research needs.

Development of the model structure

To assess the cost-effectiveness of the various diagnostic procedures, a state transition (Markov) model was
developed using TreeAge Pro 2011 software (TreeAge Software Inc., Williamstown, MA, USA). A Markov
model was the appropriate modelling approach for this evaluation because the time horizons available for
both the imaging and the interventions were relatively long and because patients changed health states or
experienced recurrent events over a long period of time."

In the model, two diagnostic strategies were examined:

1. clinical examination, MRI and/or CT scan (which represents the standard practice that women receive
during follow-up assessment)
2. clinical examination, MRl and/or CT scan with the addition of a PET-CT scan.

The starting point for the patients in the model was women who have previously been treated for primary
cervical cancer with either surgery or chemoradiotherapy based on the cancer stage that was defined at
diagnosis (Table 55). It was assumed in the model that women who were initially diagnosed with cervical
cancer could receive three different management strategies, based on original stage at diagnosis, current
development of the malignancy, tumour characteristics and fitness of the patient.

At 3 months’ follow-up, if the results of the history and examination suggested the presence of
malignancy-related abnormalities (from symptoms such as pain, vaginal bleeding, weight loss, neuropathy
or swelling of the abdomen or legs), women will have undergone a biopsy to confirm the presence of
persistent or recurrent cervical cancer. This means that a modelled cohort of women following a pathway
for the detection and treatment of potential recurrent cervical cancer cannot be considered to be
homogeneous. The accuracy of detection and the probability of treatment success in the recurrent stage
were affected by the primary diagnosis and the treatment received previously. To address this issue, the
same model structure was used for four separate analyses, to account for the following four cohorts of
women based on their primary treatment:
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TABLE 55 Percentages of women receiving initial treatment strategies for cervical cancer

Surgery

Chemoradiotherapy

Palliative treatment
with chemotherapy or
radiotherapy (or both)

30-40%*

Of these, 70-80% are cured

The remaining 20-30% of women receive
adjuvant postoperative chemoradiotherapy

50-60%°
Of these, 70% of the women are cured

The remaining 30% of women are those who
have not responded to first-line treatment
(chemoradiotherapy) and may have persistent
disease

<5%?

Surgery typically involves radical hysterectomy
or trachelectomy

No further treatment needed

This is because the histological examination of
the tumour has shown positive margins or there
are positive lymph nodes, or because of tumour
size or volume, lymphovascular space invasion
or stromal invasion

No further treatment needed

Persistent disease can be detected at 3 months’
follow-up after initial course of treatment has
finished

a Source: personal communication, Dr S Sundar, University of Birmingham, April 2011.

1. women who had undergone surgery for early-stage primary cervical cancer

2. women who, in addition to surgery as per cohort 1, had postoperative chemoradiotherapy for early-
stage primary cervical cancer because of positive margins, etc.

3. women who had chemoradiotherapy for early-stage (stages | and IIA) primary cervical cancer but

not surgery

4. women who had chemoradiotherapy for late-stage (stages IIB, lll and IV) primary cervical cancer but

not surgery.

For all cohorts of women, the clinical pathways and model structure are identical. Figure 28 shows the
illustrative Markov model structure and the health-state transitions that are possible within the model.

The full tree diagram is shown in Figures 37-43 in Appendix 18. Health states in the illustrative Markov
model structure (see Figure 28) are shown in ovals and the arrows represent the transitions that can occur
between health states. These 11 health states are described in Table 56. All women who had undergone
treatment for primary cervical cancer will start in one of the following four groups: asymptomatic cancer at
3 months, asymptomatic without cancer, symptomatic without cancer or symptomatic cancer at 3 months.
The transitions are as follows:

1. asymptomatic women with cancer at 3 months will move to

i. asymptomatic recurrence
ii. symptomatic recurrence
iii. post treatment: asymptomatic cancer at 3 months

iv. death

2. asymptomatic women without cancer will remain or move to
i. asymptomatic recurrence
ii. symptomatic recurrence
iil. symptomatic without cancer

iv. death

3. symptomatic women without cancer will remain or move to

i. asymptomatic without cancer
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E\Post treatment:
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FIGURE 28 Markov model structure: health states and patient flow.

ii. asymptomatic recurrence
iii. symptomatic recurrence
iv. death
4. symptomatic women with cancer at 3 months will move to
i. symptomatic recurrence
ii. post treatment: symptomatic cancer at 3 months
ii. death
5. asymptomatic women with recurrence will remain or move to
i. post treatment: asymptomatic
ii. symptomatic recurrence
iii. death
6. symptomatic women with recurrence will remain or move to
i. post treatment: symptomatic

ii. death

7. post-treatment asymptomatic women with cancer at 3 months will remain or move to
i. death

8. post-treatment symptomatic women with cancer at 3 months will remain or move to
i. death

9. post-treatment asymptomatic women will remain then move to
i. death

10. post-treatment symptomatic women will remain then move to
i. death

11. death.

Model assumptions
A number of assumptions are required to develop a workable model structure and to enable the analysis
to be carried out. These assumptions are:
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TABLE 56 Definition of 11 health states for recurrent cervical cancer pathways

Cancer at Women without symptoms of cancer who are Women with symptoms of cancer who have been
3 months likely to have recurrent or persistent cancer, diagnosed with recurrent or persistent cancer, which
which may or may not be detected at 3 months’ may or may not be detected at 3 months’ follow-up
follow-up (i.e. symptoms may or may not be cancer)
Without Women who had previously been treated for Women who experience symptoms that they assume
cancer initial cervical cancer and are receiving follow- to be related to recurrent or persistent cervical cancer;
up care, but are free of recurrent cervical cancer  however, on follow-up and confirmatory testing these
women will be cleared of recurrent or persistent
cervical cancer
Recurrence Women without symptoms of cancer who have ~ Women with symptoms that are related to cancer

Post-treatment
cancer at
3 months

Post treatment

Death

cancer that will not have been detected before
a potential follow-up appointment; this may
include women who may have had cancer not
detected during the first 3 months’ follow-up

Following diagnosis of cancer at first follow-up
having been asymptomatic, women will receive
new treatment (treatment type based on initial
treatment and location of cancer recurrence or
persistence)

Following diagnosis of recurrent cervical cancer
after being asymptomatic, women will receive
new treatment (treatment type based on initial
treatment and location of cancer recurrence or
persistence)

who received follow-up care and who are confirmed
as having recurrent or persistent cervical cancer

Following diagnosis of cancer at first follow-up having
been symptomatic, women will receive new treatment
(treatment type based on initial treatment and
location of cancer recurrence or persistence)

Following diagnosis of recurrent cervical cancer
after being symptomatic, women will receive new
treatment (treatment type based on initial treatment
and location of cancer recurrence or persistence)

Women may die from natural causes or may die as a result of recurrent or persistent cervical cancer

The model does not distinguish between recurrence and persistence. Women who had previously been treated for

initial cancer with surgery and/or postoperative chemoradiotherapy or chemoradiotherapy are considered recurrent
Women who were originally treated with chemoradiotherapy who are detected at this stage are considered to have
persistent disease.

Treatment for primary cancer is not included.

1. Women are followed up with examinations every 3 months for 2 years, then every 6 months for
2 years and then annually for 1 year, with the total follow-up being 5 years.

2. Women who were symptomatic at 3 months and whose cancer has not been detected cannot
become asymptomatic.

3. Women with symptoms that they suspect are related to cervical cancer are usually given an urgent
appointment or their pre-existing follow-up appointment is brought forward.

4. The sensitivity and specificity of the confirmatory biopsy test were 100% accurate.

5. Women who previously received chemoradiotherapy for primary cervical cancer and who are not
diagnosed with persistence at 3 months’ follow-up (i.e. not persistent or persistent cases missed) will
be treated similarly to women with recurrent cervical cancer when detected.

6. The PET-CT procedure includes both the preparation and the scan of the patient; therefore, the

preparation activity is implicit in the PET-CT scan resource use [NHS Reference Cost Team (anonymous)
by email, pbrdatacollection@dh.gsi.gov.uk, 12 April 2011, personal communication].

Women who received treatment for primary cervical cancer and who have not survived at 5 years have
died from recurrent cervical cancer only.

The utility for recurrent cervical cancer is equivalent to the average of the utilities for primary stage |lI
and stage IV cervical cancer.

There is a constant hazard over 5 years for early-stage recurrent cervical cancer (i.e. the risk of
recurrence is the same at 4 years as it is at 1 year).
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10. Women treated for recurrent cervical cancer will have the same quality of life following treatment as
they had after treatment for initial cervical cancer.

Data required for the model

Rates of recurrent cervical cancer

The model was populated with the rates of recurrent cervical cancer derived from the literature and in
consultation with clinical experts. The rates of recurrence were calculated using a two-stage process.

First, the survival following treatment for primary cervical cancer was derived from disease-free survival
curves from Landoni et al.,"*® progression-free survival curves from Keys et al.’*® and overall survival curves
following initial treatment from Landoni et al.'*> and Vale et al.”*” Information from these curves was

used with the standard assumption of an exponential survival function. Three-month survival results were
calculated for women who received surgical treatment, based on the disease-free survival curve presented
in Landoni et al."*® (Figure 29). Similar procedures were used to calculate survival following postoperative
chemoradiotherapy and chemoradiotherapy. Second, the rates of recurrence were calculated, based on the
initial survival of women in the branch of women who were symptomatic without cancer (see probabilities
f1-f4 in Tables 98-101 in Appendix 18), using the conditional probabilities following survival and the
formulae presented in Table 57. Table 58 shows the rates of recurrence used in the models.

Women enter the model at 3 months after initial treatment. If they have cancer at 3 months they enter
the state ‘Asymptomatic cancer at 3 months’ or ‘Symptomatic cancer at 3 months’, but if they are free of
cancer at this time they enter the state ‘Asymptomatic without cancer’ or ‘Symptomatic without cancer’.
In effect, the 3 months before entry in the model can be regarded as being represented by the probability
tree shown in Figure 30.

Ideally, a separate data source would have been used to determine the proportions of women in each of
these four states at the start of the model. In the absence of such a data source, it was necessary to make
an assumption about these proportions. It was decided to use the probabilities for women moving from

100+

80+

60

—O— Surgery
—— Radiotherapy

40

20+

0 20 40 60
Time since treatment (months)

FIGURE 29 Disease-free survival from surgery and radiotherapy for stage IB-IIA cervical cancer (after Landoni et al."3%).
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Asymptomatic
With cancer at <] Asymptomatic cancer at
3 months 3 months

Symptomatic

. Symptomatic cancer at
Immediately after treatment

3 months
Asymptomatic
No cancer at Asymptomatic without
3 months cancer

Symptomatic o
—<] Symptomatic without
cancer

FIGURE 30 Initial 3 months following treatment (before entry into the model).

the state ‘Symptomatic without cancer’ (see Tables 98-701 in Appendix 18 for probabilities f2—f4) to give
the necessary proportions. The way this was carried out is further detailed in Table 57.

Test accuracy results

Test accuracy results used in the model were based on the values estimated in the subjective elicitation
exercise (see Chapter 5 and Table 14). The predictive values, 95% Cls and probability distributions for MRI
and/or CT and for PET-CT are shown in Tables 59 and 60 respectively. Using the appropriate formulae,
predictive values were converted to sensitivities and specificities to be used in the models. Table 67 shows
the accuracy data used in the base-case analysis. For sensitivity analysis, the uncertainty indicated in
Tables 59 and 60 was applied to the predictive values before conversion to sensitivity and specificity.

Survival following treatment

The results used in the model for survival following treatment for recurrence or persistence are shown in
Table 62. Survival was reported in the systematic review in Chapter 6. From the systematic review, survival
data from studies that followed up women following treatment for recurrent cervical cancer prior to 1990
were excluded. In cases in which 5-year survival after 1990 was not reported,®® 2- and 3-year survival data
were used. Note that these overall survival results are not given separately by the four FIGO stages.

From the results in Table 62, a weighted average of the 3-month survival following treatment was
calculated, using weighting based on the percentages of people receiving the different treatments.
Table 63 shows the 3-month survival data used in the models.

Costs and resources

The costs of resources used were those that were directly incurred by the NHS. Costs for clinical
examination, diagnostic imaging (PET-CT, MRI and CT), confirmatory biopsy and treatment were included
(Table 64). Costs that were not considered were those incurred during the primary diagnosis and
treatment of cervical cancer. Other costs not included were those for long-term and end-of-life care. In

the models, recurrence was assumed to occur only once. Diagnostic procedure costs were taken from

the NHS Reference Costs 2009-2010."3° Cost estimates for chemotherapy and radiotherapy treatment
were taken from Clark et al.,'*° and estimates for chemoradiotherapy were taken from Clark et al.’*® and
were adjusted to 2010 prices using the Hospital and Community Health Services combined pay and price
inflation index.'" Estimated costs for the diagnosis of recurrent cervical cancer included costs for clinical
examination, PET-CT, MRI and CT. These cost estimates were taken from the NHS Reference Costs 2009-
2010'° and published sources.™ As a result of a paucity of cost-effectiveness studies comparing PET-CT as
an adjunct with standard practice, an additive procedural cost of PET-CT as an adjunct to standard practice
was assumed, as shown in Table 64. All costs were adjusted to 2010 prices and were discounted at 3.5%
per annum.
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TABLE 57 Formulae used to calculate the rates of recurrence of cervical cancer used in the models

Parameter Written formula Formula?
Asymptomatic at (Probability of becoming recurrent having been symptomatic without (f2 x 13)
3 months cancer X probability of being asymptomatic recurrence conditional on

recurrence)
Asymptomatic [(1—probability of becoming recurrent having been symptomatic without [(1-12) x 4]
without cancer cancer) X (probability of becoming asymptomatic without cancer conditional

on no recurrence)]
Symptomatic at [Probability of becoming recurrent having been symptomatic without [f2 x (1-13)]
3 months cancer x (1—probability of being asymptomatic recurrence conditional on

recurrence)]
Symptomatic [(1—probability of becoming recurrent having been symptomatic without [(1-12) x (1-14)]
without cancer recurrent cancer) X (1-probability of becoming asymptomatic without cancer

conditional on no recurrence)]

a See Appendix 18 for tree diagram.

TABLE 58 Rates of recurrence of cervical cancer used in the models

Postsurgery
Surgery Chemoradiotherapy chemoradiotherapy
Parameter Early Early Late Early Late Source
Asymptomatic at 0.0041 - 0.0041 0.0041 0.0041 - Derived
3 months from data
) from the
Asymptomatic 0.8907 - 0.8907 0.8907 0.8907 - literature
without cancer and clinical
Symptomatic at 0.0062 - 0.0062 0.0062 0.0062 - experts
3 months
Symptomatic without  0.0990 - 0.0990 0.0990 0.0990 -
cancer

TABLE 59 Subjective elicitation summary accuracy results: MRI and/or CT

Probability
Characteristic Predictive value MRI and/or CT 95% CI distribution
Symptomatic PPV 0.884 (SD 0.092) 0.8415 t0 0.9265 Beta(188.77, 24.77)
NPV 0.868 (SD 0.087) 0.8308 t0 0.9112 Beta(226.38, 33.53)
Asymptomatic PPV 0.856 (SD 0.098) 0.8107 to 0.9013 Beta(196.94, 33.13)
NPV 0.900 (SD 0.077) 0.8644 to 0.9356 Beta(237.14, 26.35)
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TABLE 60 Subjective elicitation summary accuracy results: MRI and/or CT with PET-CT

MRI and/or CT and Probability
Characteristic Predictive value PET-CT 95% ClI distribution
Symptomatic PPV 0.910 (SD 0.082) 0.8721 t0 0.9479 Beta(295.75, 29.25)
NPV 0.907 (SD 0.072) 0.8737 to 0.9403 Beta(299.31, 30.69)
Asymptomatic PPV 0.902 (SD 0.077) 0.8664 to 0.9376 Beta(270.6, 29.4)
NPV 0.934 (SD 0.055) 0.9086 to 0.9594 Beta(396.95, 28.05)

TABLE 61 Accuracy results used in the models

Recurrent/persistent cervical cancer
Asymptomatic Symptomatic

Sensitivity Specificity Sensitivity Specificity
Intervention (%) (%) (%) (%) Source

Recurrence after initial treatment

Clinical follow-up and MRI = CT 45.43 98.47 85.09 89.78 Elicitation

o exercise
Clinical follow-up, MRI = CT and PET-CT ~ 65.25 98.58 89.71 91.88

TABLE 62 Overall survival for treatment options following recurrent or persistent cervical cancer

Treatment option 2-year survival (%)  3-year survival (%)  5-year survival (%) Source
Radiotherapy B B 40.2 (95% Cl 31.6 t0 48.6)  Jain et al.®®

for whole group
Chemotherapy _ _ 64 Pearcey et al.'?’
Chemoradiotherapy 44 25 _ Maneo et al.*®
Pelvic exenteration _ _ 63 Beitler et al.'®
Untreated 3.1 Adriano et al.'*®

TABLE 63 Weighted 3-month survival data following recurrent cervical cancer

3-month
Model (initial treatment) survival 95% Cl
Model 1: Early stage, treated with surgery 0.9307 0.8842 t0 0.9772 Derived from the survival literature
] and the proportions of women
Model 2: Early stage, treated with 0.9778 0.8526 to 0.9968 receiving treatment for recurrent
chemoradiotherapy cervical cancer
Model 3: Late stage, treated with 0.9779 0.8530 to 0.9969

chemoradiotherapy

Model 4: Early stage, treated with surgery and  0.9778 0.8526 to 0.9968
postoperative chemoradiotherapy

114
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TABLE 64 Cost data used in the model (all costs presented in 2010 UK pounds)

Examination and imaging

Clinical examination 28.17 Curtis 2010

PET-CT 744.00 NHS Reference Costs 2009-2010"*°
MRI 366.00 NHS Reference Costs 2009-2010"*°
cT 162.00 NHS Reference Costs 2009-2010"*°

Confirmatory test

Cone biopsy of cervix uteri NEC 968.00 NHS Reference Costs 2009-2010'%°
Treatment
Surgical 6723.00 NHS Reference Costs 2009-2010'%
Chemoradiotherapy 14,495.14 Brush et al.,"*? Curtis 20104
Palliative
Chemotherapy 356.56 Clark et al.,"*® Curtis 2010
Radiotherapy 1167.79 Clark et al.,"*® Curtis 2010

Weighted treatment costs

Model 1 13,011.00 Derived from the literature and from consultation with clinical
experts

Model 2 1629.85

Model 3 993.20

Model 4 1629.85

NEC, neuroendocrine carcinoma.

Treatment of recurrent cervical cancer depends on the site and extent of recurrence, the type of previous
treatment received, time elapsed since primary treatment and the patient’s performance status. Treatment
options for recurrent cervical cancer include surgery (radical hysterectomy or pelvic exenteration),
chemoradiotherapy and palliative treatment (which can be chemoradiotherapy or radiotherapy). Treatment
costs are presented in Table 64. In the models, a weighted mean cost of treatment was calculated

based on the proportion of women who would receive each treatment. In model 1, for women who

had previously received surgery for early-stage cervical cancer, treatment for recurrence was likely to be
chemoradiotherapy in 85% of cases, exenteration in 10% of cases and chemotherapy for palliative care in
the remaining 5%. The weighted treatment cost for model 1 was estimated at £13,011.00. In model 2,
for women who had previously received chemoradiotherapy for early-stage cervical cancer, treatment for
recurrence was likely to be chemotherapy alone for 80% of cases and exenteration for the remaining 20%.
The weighted treatment cost for model 2 was estimated at £1629.85. In model 3, for women who had
previously received chemoradiotherapy for late-stage cervical cancer, treatment for recurrence was likely

to be chemotherapy alone in 90% of cases and pelvic exenteration for the remaining 10%. The weighted
treatment cost for model 3 was estimated at £993.20. In model 4, for women who had previously received
postoperative chemoradiotherapy for early-stage cervical cancer, treatment for recurrence was likely to be
chemotherapy alone in 80% of cases and radical hysterectomy or pelvic exenteration for the remaining
20%. The weighted treatment cost for model 4 was estimated at £1629.85. (These percentage estimates
were obtained in personal communication with Dr S Sundar, University of Birmingham, December 2011,
as there was no published information available.) The proportions of women receiving treatment following
recurrent cervical cancer, with their 95% Cls and probability distributions, are provided in Tables 65-68 for
models 1-4 respectively.
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Proportions of women receiving treatment following recurrent cervical cancer: model 1

Chemotherapy 0.85 0.8075 to 0.8925 Beta(226.23, 39.99)
Surgery 0.10 0.0500 to 0.1050 Beta(44.65, 401.82)
Palliative care 0.05 0.0475 to 0.0525 Beta(1840.04, 34960.76)

Proportions of women receiving treatment following recurrent cervical cancer: model 2

Chemotherapy 0.80 0.7600 to 0.8400 Beta(309.98, 77.50)
Surgery 0.20 0.1900 to 0.2100 Beta(1183.93, 4735.74)

Proportions of women receiving treatment following recurrent cervical cancer: model 3

Chemotherapy 0.90 0.8500 to 0.9500 Beta(123.47, 13.72)
Surgery 0.10 0.0500 to 0.1050 Beta(44.65, 401.82)

Proportions of women receiving treatment following recurrent cervical cancer: model 4

Chemotherapy 0.80 0.7600 to 0.8400 Beta(309.98, 77.50)
Surgery 0.20 0.1900 to 0.2100 Beta(1183.93, 4735.74)

Three different effectiveness/outcome measures were used in the model: QALYs, recurrent case treated
and death due to recurrent cervical cancer avoided. For the QALY calculations, utility weights for women
who had been diagnosed with recurrent cervical cancer were obtained from Goldie et al.’** The authors
reported utility weights for women with invasive cancer by FIGO stage. An average weight based on
stages Ill (0.56) and IV (0.48) was calculated, giving a utility for recurrent cervical cancer of 0.52. From the
systematic review there were no studies that reported quality-of-life data following treatment for recurrent
cervical cancer in a form that could be used in the model. It was assumed that women treated for
recurrent cervical cancer would have the same quality of life as that following treatment for initial cervical
cancer. Lang et al.’ measured the health-related quality of life of Taiwanese women who have been
treated for cervical cancer — this was associated with a quality of life of 0.87. In this paper the instruments
used to measure health-related quality of life were the European Quality of Life-5 Dimensions (EQ-5D),
Short Form questionnaire-8 items (SF-8) and the Karnofsky Performance Status (KPS). In the models, the
results of the EQ-5D were used because it is recommended by NICE as the most appropriate measure to
calculate QALY estimates. It is also useful because its responsiveness has been shown to be equal to that of
the European Organisation for Research in the Treatment of Cancer (EORTC) Quality of Life Questionnaire
Core 30 (QLQ C-30) global health status measure.'* The utilities, 95% Cls and probability distributions
used in the model are shown in Table 69.

The recurrent cervical cancer model begins with a hypothetical cohort of women who have previously been
treated for primary cervical cancer and who are now receiving follow-up assessment. The model estimates

NIHR Journals Library



DOI: 10.3310/hta17120 HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 12

TABLE 69 Utility data used in the model

Asymptomatic recurrence 0.87 0.8564 to 0.8836 Beta(2175, 325)
Symptomatic recurrence 0.52 0.3900 to 0.6500 Beta(28.6, 26.4)

the mean costs associated with the diagnostic procedure and assumes that women entering the model
would be aged 50 years.

The model has a cycle length of 3 months. The follow-up pattern was every 3 months for 2 years and

then twice a year for 3 years. This represents the follow-up pattern for women who were treated for initial
cervical cancer. The model assumes a time period of 5 years; this represents the length of time that women
are followed up after being diagnosed and treated and the time within which recurrent cervical cancer
may be likely to occur.??

The model takes the form of a cost—utility analysis and was carried out from the UK NHS perspective in a
secondary care setting. The primary outcome is cost per QALY, but a secondary outcome measure of cost
per recurrent case treated was also estimated. The results of the cost—utility analysis are presented in terms
of the incremental cost-effectiveness ratios (ICERs).

A deterministic sensitivity analysis was carried out on the 5-year survival rate for women who were
untreated for recurrent cervical cancer (3.0%'%-60%'%’). This wide range is because the estimate of 3%

is from studies dated between 1906 and 1926 and it is likely that survival is now higher than this in
untreated cervical cancer. As cervical cancer would now always be treated, it is unclear what the survival
rate would be without treatment. The other inputs that were changed were the rates of symptomatic
recurrence within 3 months of treatment and the utility values. Arbitrary values were used to explore the
impact of changes on the results, given that the available data were poor. Rates of symptomatic recurrence
within 3 months of treatment are given in Table 99 (d1 =0.9778) and Table 100 (d2 =0.9779) and these
were changed to 0.9307, which is the lowest available estimate for surviving within 3 months of testing.
The utility values used in the model were halved.

Probabilistic sensitivity analysis (PSA) was undertaken to determine the uncertainty in the model input
parameters of prevalence, sensitivity and specificity, treatment costs and expected QALYs. PSA was

carried out based on an outcome of cost per QALY only. In PSA, each model parameter was assigned

a distribution reflecting the amount and pattern of its variation, and cost-effectiveness results were
calculated by simultaneously selecting random values from each distribution. The process was repeated
10,000 times in a Monte Carlo simulation of the model to give an indication of how variation in the model
parameters led to variation in the ICERs for a given test combination.

Value of information analysis

When a decision is not robust to plausible variation in the input parameters, it is possible to estimate a
statistic known as the expected value of perfect information (EVPI). This is determined as a function of the
threshold ICER, which allows a conversion from QALYs to monetary value. The preferred decision under
uncertainty is determined by maximising the mean net benefit across the distribution of input parameter
values. For any specific parameter set that leads to the same decision, there is no value of information
attached to those parameters. If, however, a parameter set leads to a change in the decision, then the
value attached to that parameter set is the difference in net monetary benefit between the decision
made under uncertainty and the decision made knowing those parameter values. The EVPI is obtained by
calculating the value attached to each parameter set used in the PSA and averaging across all parameter
sets, taking into account the weightings determined by the probabilistic calibration described in the
previous section.
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The base-case deterministic results of the strategies based on the cost per QALY are presented in
Tables 70-73. The costs are adjusted to 2009/10 prices.

Model 1: women who have been treated for early-stage cancer by surgery

The results for model 1, women who have previously received treatment by surgery for early-stage cancer,
are presented in Table 70. Standard practice had a mean cost of approximately £9169 with corresponding
QALYs of 4.1086 compared with a mean cost of approximately £18,757 and 4.1096 QALYs for PET-CT
together with standard practice. The estimated ICER for PET-CT together with standard practice compared
with standard practice alone was £9,254,000 per QALY. This indicates that, for every additional QALY
gained from the use of PET-CT as an adjunct to standard practice, there is an incremental cost of
£9,254,000.

Model 2: women who have been treated for early-stage cancer by

chemoradiotherapy

The results for model 2, women who have previously received chemoradiotherapy for early-stage cancer,
are presented in Table 71. Standard practice had a mean cost of approximately £7695 with corresponding
QALYs of 4.1501 compared with a mean cost of approximately £17,122 and corresponding QALYs of
4.1581 for PET-CT together with standard practice. The estimated ICER for PET-CT together with standard
practice compared with standard practice alone was approximately £1,173,000 per QALY. This indicates
that, for every additional QALY gained from the use of PET-CT as an adjunct to standard practice, there is
an incremental cost of £1,173,000.

Model 3: women who have been treated for late-stage cancer by

chemoradiotherapy and model 4: women who have been treated for early-

stage cancer by postoperative chemoradiotherapy

Similarly, for models 3 and 4, the results are presented in Tables 72 and 73 respectively. The mean

costs for standard practice were £7612 and £7695 with QALYs of 4.1507 and 4.1501 respectively. The
estimated ICERs for PET-CT together with standard practice compared with standard practice alone were
approximately £1,065,000 per QALY for model 3 and £1,173,000 per QALY for model 4.

Model 1 base-case results from the analysis based on cost per QALY

Standard practice 9169 - 4.1086 - -
PET-CT together with standard 18,757 9588 4.1096 0.0010 9,254,000
practice

Model 2 base-case results from the analysis based on cost per QALY

Standard practice 7695 - 4.1501 - -
PET-CT together with standard 17,122 9428 4.1581 0.0080 1,173,000
practice
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TABLE 72 Model 3 base-case results from the analysis based on cost per QALY

Standard practice 7612 - 4.1507 - -

PET-CT together with 17,031 9419 4.1595 0.0088 1,065,000
standard practice

TABLE 73 Model 4 base-case results from the analysis based on cost per QALY

Standard practice 7695 - 4.1501 - -

PET-CT together with 17,122 94282 4.1581 0.0080 1,173,000
standard practice

a Apparent anomaly in subtraction is due to rounding effects.

Results in terms of cost per recurrent case treated

The deterministic results for the cost per recurrent case treated were >£600,000 per case for all four
models (Tables 74-77). In model 1 standard practice had a mean cost of approximately £9169 with
corresponding cases treated of 0.1296 compared with a mean cost of approximately £18,757 and
corresponding cases treated of 0.1436 for PET-CT together with standard practice. The estimated ICER
for PET-CT together with standard practice compared with standard practice alone was £681,000 per
case treated. This indicates that, for every additional case treated with PET-CT as an adjunct to standard
practice, there was an incremental cost of £681,000. Similar results can be seen for models 2—4. PET-CT
as an adjunct to standard practice was both more costly and more effective than standard practice alone,
with an ICER of approximately £670,000 for each model.

Deterministic sensitivity analysis results
The deterministic results for the cost per recurrent case treated, presented in Tables 74-77, were
>£600,000 per case for all four models. These results are summarised in Table 78.

Results of the probabilistic sensitivity analysis for the base-case cost per
quality-adjusted life-year outcome

Figure 31 shows the Monte Carlo simulation for model 1. The scatterplot illustrates the uncertainty in the
expected costs and QALYs based on PET-CT as an adjunct to standard practice compared with standard
practice alone. For the 10,000 runs of the Monte Carlo simulation, the scatterplot shows considerable
uncertainty about the additional expected costs and QALYs.

The scatterplots in Figures 32—-35 show the uncertainty surrounding the incremental expected costs and
incremental expected QALYs for models 1-4, respectively, based on PET-CT as an adjunct to standard
practice in comparison with standard practice alone. In each figure, for the 10,000 runs of the Monte
Carlo simulation, the scatterplot shows considerable uncertainty about the additional expected incremental
costs and QALYs.

The results for model 1 are presented in the form of cost-effectiveness acceptability curves (CEACS) in
Figure 36. Analogous results were observed for models 2-4 (not shown). CEACs give the probability that
a screening strategy is cost-effective given society’s willingness to pay for a QALY. In other words, the
CEAC shows the probability that PET-CT as an adjunct to standard practice is cost-effective compared
with standard practice alone at different values for society’s maximum acceptable cost-effectiveness
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TABLE 74 Model 1 results from the analysis based on cost per recurrent case treated

Mean cost per Difference in  Effectiveness Incremental
Strategy strategy (f) costs (f) (cases treated) cases treated ICER (£)
Standard practice 9169 - 0.1296 - -
PET-CT together with 18,757 9588 0.1436 0.01412 681,000
standard practice
a Apparent anomaly in subtraction is due to rounding effects.
TABLE 75 Model 2 results from the analysis based on cost per recurrent case treated
Mean cost per Difference in Effectiveness Incremental
Strategy strategy (f) costs (f) (cases treated) cases treated ICER (£)
Standard practice 7695 - 0.1296 - -
PET-CT together with 17,122 9428 0.1436 0.0141° 670,000
standard practice
a Apparent anomaly in subtraction is due to rounding effects.
TABLE 76 Model 3 results from the analysis based on cost per recurrent case treated
Mean cost per Difference in Effectiveness Incremental
Strategy strategy (f) costs (f) (cases treated) cases treated  ICER (£)
Standard practice 7612 - 0.1296 - -
PET-CT together with 17,031 9419 0.1436 0.0141° 669,000

standard practice

a Apparent anomaly in subtraction is due to rounding effects.

TABLE 77 Model 4 results from the analysis based on cost per recurrent case treated

Mean cost per  Difference in Effectiveness Incremental
Strategy strategy (£f) costs (f) (cases treated) cases treated
Standard practice 7695 - 0.1296 -
PET-CT together with 17,122 94282 0.1436 0.0141°

standard practice

ICER (£)

670,000

a Apparent anomaly in subtraction is due to rounding effects.

ratio. The threshold used by NICE is between £20,000 and £30,000 per QALY, that is, society is willing

to pay £20,000 per QALY for 1 year of life in full health. From Figure 36 it can be seen that the use of
PET-CT as an adjunct to standard practice alone is not likely to be cost-effective given the data used in the
model. This is illustrated by no PET-CT (standard practice) having a probability of being cost-effective of
approximately 100% and PET-CT (PET-CT as an adjunct to standard practice) having a probability of being
cost-effective of approximately 0%. The implication of this result is that the VOI is necessarily zero across

all thresholds, which means that further analysis of VOI was unnecessary.
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TABLE 78 Summary of deterministic sensitivity analysis cost-utility results

Model 1

Base case

1.

Changing the 5-year survival following untreated cervical cancer
(3.0% to 60%)

2. Halving the utility value for recurrent cervical cancer from 0.5200
t0 0.2600

3. Changing the current follow-up schedule to annual follow-up

Model 2

Base case

1. Changing the 5-year survival following untreated cervical cancer
(3.0% to 60%)

2. Halving the utility value for recurrent cervical cancer from 0.5200
to 0.2600

3. Changing the current follow-up schedule to annual follow-up

Model 3

Base case

1. Changing the 5-year survival following untreated cervical cancer
(3.0% to 60%)

2. Halving the utility value for recurrent cervical cancer from 0.5200
to 0.2600

3. Changing the 3-month survival to 0.9307

4. Changing the current follow-up schedule to annual follow-up

Model 4

Base case

1. Changing the 5-year survival following untreated cervical cancer
(3.0% to 60%)

2. Halving the utility value for recurrent cervical cancer from 0.5200
t0 0.2600

3. Changing the current follow-up schedule to annual follow-up

Incremental
cost (£)

9588
9528

9588

4974

9428
9419

9428

4824

9419
9413

9419

9419
4815

9428
9419

9428

4824

Incremental
effectiveness

0.0010
-0.0072

0.0052

0.0008

0.0080
-0.0015

0.0122

0.0069

0.0088
-0.0007

0.0126

0.0027
0.0072

0.0080
-0.0015

0.0122

0.0069
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ICER (£)

9,254,000

(Dominance)

1,829,000

6,091,000

1,173,000

(Dominance)

771,000

697,000

1,065,000

(Dominance)

745,000

3,527,000
673,000

1,173,000

(Dominance)

771,000

697,000
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FIGURE 34 Scatterplot using distributions around the input parameters in model 3.

© Queen’s Printer and Controller of HMSO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for

Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals 1 23
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

Park, Southampton SO16 7NS, UK.



ECONOMIC EVALUATION METHODS AND RESULTS

100
99 1
98 1
97 1
96
95
94 +
93 1
92 A
91 +
90
89 -

Incremental cost (£00)

1
T T T L L T T T L T T T T T T T 1
-0.015 -0.010-0.005 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065

Incremental QALY

FIGURE 35 Scatterplot using distributions around the input parameters in model 4.

100

S

[V}

=

2

§ — No PET/CT
© PET/CT
7

o

v

2

E

©

Q

o

o

0 t t + + + + 1

0 10 20 30 40 50 60 70 80
Willingness to pay (£000 per QALY) (2009-10)

FIGURE 36 Cost-effectiveness acceptability curve using distributions around the outcomes.

124

NIHR Journals Library



DOI: 10.3310/hta17120 HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 12

Chapter 9 Discussion

Statement of principal findings

Test accuracy systematic review and subjective elicitation

Twelve test accuracy studies?48-58 were found that evaluated PET-CT (n =6), MRl (n=3), CT (n=2)

and MRI and CT (n = 1) compared with histology and/or clinical follow-up. Most of the studies were
underpowered and of poor quality. Most of the later studies evaluated PET-CT and earlier studies evaluated
MRI and CT. Imaging practice has developed since the earlier studies so the MRI and CT studies did

not reflect current practice standards, making it difficult to ascertain the value of PET-CT when current
practice for CT/MRI is based on outdated research. Both symptomatic and asymptomatic patients were
to be investigated in this project, but there was very little information on imaging as routine follow-up
for asymptomatic patients. The subjective elicitation exercise obtained the opinions of 21 clinical experts
and the results were similar to the published estimates of accuracy for symptomatic women. There was
information from one study comparing PET-CT and CT and/or MRI in the same patient group,*® which
suggested that PET-CT imaging found many more true-positives and fewer false-negatives than CT or
MRI. The subjective elicitation results suggested that the estimated increase in accuracy of adding PET-CT
to MRI and/or CT was less than the elicited minimum important difference in accuracy required to justify
the routine addition of PET-CT for the investigation of women after completion of primary treatment for
cervical cancer.

Effectiveness review

Chemotherapy, radiotherapy, chemoradiotherapy and surgery (radical hysterectomy and pelvic
exenteration) were reviewed. There were 19 RCTs®-# on chemotherapy but none evaluated the
effectiveness of cisplatin compared with no cisplatin, which is the most commonly used drug in recurrent
or stage IV cervical cancer and was needed for the economic evaluation. Therefore, another review was
carried out to find this information from a RCT. The best-quality RCT found compared cisplatin with no
cisplatin with both groups receiving radiotherapy,’?” which gave an overall 5-year survival with cisplatin
of 63% and without cisplatin of 59%. Only case series were found on radiotherapy (nine studies®92),
chemoradiotherapy (seven studies®-%°), radical hysterectomy (seven studies'®-'%) and pelvic exenteration
(20 studies'®’-"2¢6). The survival rates varied considerably, depending on the date of publication,
characteristics of patients and type of treatment given. It was noticeable that the pelvic exenteration results
showed particularly high rates of perioperative mortality and morbidity and very low survival rates.

Economic evaluation

The results of the base-case deterministic analyses based on the outcome of cost per QALY show that
adding PET-CT to the current treatment strategy of clinical examination, MRI and/or CT is significantly more
costly with only a minimal increase in effectiveness. This result holds true for all four models that were
used in the analyses to represent the alternative treatment paths that women followed for their treatment
of primary cancer. These previous treatment paths were differentiated to ensure that the results of the
current analysis were not influenced by previous treatment for primary cervical cancer.

The ICER for the strategy of PET-CT as an adjunct to the standard treatment strategy, which included
clinical examination, MRI and/or CT, compared with usual treatment alone was >£1M per QALY in all
four models:

for women who had been treated for early-stage cancer by surgery (model 1) the ICER was £9.3M

per QALY

for women who had been treated for early-stage cancer by chemoradiotherapy (model 2) the ICER was
£1.2M per QALY
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for women who had been treated for late-stage cancer by chemoradiotherapy (model 3) the ICER was
£1.1M per QALY

for women who had been treated for early-stage cancer by postoperative chemoradiotherapy

(model 4) the ICER was £1.2M per QALY.

For all models an exploration of the ICER based on the outcome of cost per additional case of recurrence
treated was performed. For all four models, the additional cost per additional case of recurrence treated
was in the region of £600,000 per case.

The acceptable ICER threshold used by NICE is £20,000-30,000 per QALY. This means that an ICER has to
be below this for a technology to be currently considered cost-effective. The PSA suggests that the strategy
of PET-CT as an adjunct to standard practice is not likely to be considered cost-effective given current
willingness-to-pay thresholds for any of the models and data used in this analysis.

The sensitivity analysis showed that there was nothing, in terms of the data used in the models, that could
be changed within plausible estimates, based on the current available evidence, that would change the
direction of the results sufficiently to provide any doubt about the results of the current analysis. Thus,
based on the current available data and expert opinion used in the models, there is little doubt that PET-CT
as an adjunct to standard treatment has been shown to be not cost-effective in the diagnosis of recurrent
or persistent cervical cancer at this time.

Well-established systematic review methods were used for this technology assessment, which lends
considerable strength to its validity and reliability.

Searches for the diagnostic and effectiveness studies were conducted systematically using a sensitive
search strategy and so it is unlikely that any useful information will have been missed.

Throughout the project the focus has been to investigate recurrent and persistent cervical cancer,
rather than merge this evidence with that for primary cervical cancer, even if it was advanced when
first diagnosed.

Elicited estimates of accuracy of CT, MRI and PET-CT are plausible and reflect the fact that the accuracy
of imaging tests is likely to be greater in symptomatic than in asymptomatic women because of the
more advanced stage of disease in the former. Elicited estimates of accuracy also reflect a greater
likelihood of an improvement in NPV than in PPV in both symptomatic and asymptomatic women,
which is consistent with the probability of a larger number of false-positives with the addition of
PET-CT to current imaging practice.

Importantly, elicited estimates of prevalence and accuracy had face validity as judged by feedback to
clinical experts who participated in the face-to-face elicitation exercise. Probabilities elicited with and
without pre-elicitation training appeared similar.

There have been four recent systematic reviews and narrative reviews on recurrent, persistent
metastatic and advanced cervical cancer®®'45'%7 and all have included RCTs on advanced primary
cancer as well as cancer after primary treatment. They all investigated chemotherapy only and so the
current project is the only one to incorporate information on radiotherapy, chemoradiotherapy and
surgery in the same report.

Considerable efforts were made to find appropriate input values for the decision-analytic model, for
example conducting an additional systematic review on the effectiveness of single-agent cisplatin in
(recurrent or primary) cervical cancer.

The strength of the economic evaluation is that the analysis is based on the best available data.
Systematic reviews showed that test accuracy evidence was severely limited.

The subjective elicitation exercise was carried out using expert opinion before any economic analysis
was undertaken. No assumption or item of data from the elicitation exercise was changed after the
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analysis started apart from in the sensitivity analysis. All assumptions used in the model were agreed
by the team based on expert advice a priori.

Limitations
There was no information on the selective use of PET-CT to guide management of patients when
considering surgical procedures such as exenteration, as suggested in guidelines on the use of PET-CT
in recurrent cervical cancer.
The diagnostic systematic review is limited by the quantity and quality of the included studies. The
studies had few participants and were underpowered and the quality was frequently poor. The
reference standard was different for test-positive patients (histology) and test-negative patients (clinical
follow-up) in eight of the studies.?®49525456 There was almost no information on the timing between
the index tests and the reference standards. Also, imaging practice has changed and so the earlier
studies do not reflect current practice; in particular, the CT and MRI studies were published between
1981 and 2000.
There is a weakness in test accuracy studies in which the reference standard is not independent of the
index text. In one study,* PET-CT was incorporated in the reference standard. For some patients the
final diagnosis was based on the results of tumour marker level and PET-CT findings. This means that
these studies are unlikely to give an accurate estimate of the test specificity.
There was very little information from published studies comparing PET-CT in addition to MRI or CT
with MRI or CT alone in order to determine whether or not PET-CT use would enhance test accuracy
and improve therapeutic impact.
In most of the existing studies the results for recurrent and persistent cancer, and in some cases
(particularly RCTs) for primary advanced cervical cancer, were analysed together. When possible, results
are presented for the subgroup of patients with recurrence and persistence only.
There was little evidence on the effectiveness of single-agent cisplatin in recurrent or persistent cervical
cancer, and other information required for the analysis was also scarce.
It is debateable whether or not effectiveness evidence for patients who had undergone surgery with
radiotherapy for their initial treatment should have been excluded. It is likely that further treatment will
be chemotherapy. The additional systematic review on cisplatin as a single agent did not exclude these
studies, so it is unlikely that this exclusion from the main effectiveness systematic review will have had
any impact on the subsequent project.
The main systematic review of effectiveness studies did not include any information on the
effectiveness of the most commonly used chemotherapy regimen in recurrent and persistent cervical
cancer, single-agent cisplatin.
Effectiveness studies with long-term follow-up are the most useful but if they have a long follow-up it
is inevitable that recruitment happened earlier and so the treatment given at the time may not be as
effective as that given more recently. This limits the generalisability of these studies.
The evidence on radiotherapy, chemoradiotherapy and surgery was all from case series; no RCT
or comparative studies were available. Comparison of patient populations between studies was
difficult because of a lack of information on baseline characteristics such as patient age, FIGO stage,
histological cell type and site of disease. Many of the case series were published years ago (1950s
to 1970s) and treatment effectiveness has improved over time. It is debateable whether or not the
systematic reviews should have included these early data. However, the economic modelling required
estimates for a number of parameters and it was not clear at the outset how early the inclusion
criterion needed to be to find estimates for some parameters. On the one hand, basing estimates on
early research means that they are not likely to be accurate; however, at least the parameter estimates
are based on some research, even if early, rather than clinicians’ opinions only.
There was no information about quality of life in recurrent and persistent cervical cancer and
so information had to be taken from a quality-of-life study in patients with advanced primary
cervical cancer.'
With regards to the economic evaluation, there are some major limitations in the analysis that must
be considered when interpreting the results. Any economic model is limited by the availability of
suitable data to populate it. In addition to the absence of PET-CT accuracy data, which was overcome
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by the use of the preference elicitation exercise data, information on the effectiveness of appropriate
treatments was also lacking. Thus, the data for the proportions of patients receiving treatment for
recurrent cervical cancer were again provided by clinicians based on best clinical knowledge. Utility
data for women diagnosed with recurrent cervical data were, with the approval of the clinicians on the
team, calculated based on the average utility values for women who had been diagnosed with stage

[l and IV primary cervical cancer. Also, utility values for women treated were based on the utility values
from Lang et al.,"** which investigated primary cervical cancer but not recurrent or persistent cervical
cancer. It is also worth clarifying that the data in the literature on survival did not report survival
according to stage for women who have been treated for recurrent or persistent cervical cancer.

When Cls were not reported in the literature, to conduct the PSA arbitrary + ranges were used. Limited
availability of data also meant that any correlations that may exist between the sensitivity and the
specificity data, for the range of diagnostic tests, have been ignored.

Cost data for tests were available in very few published studies and only unit costs for relevant
resource use were available.

There are a number of uncertainties in the results of the economic model, mainly due to uncertainties in
the clinical parameters, such as the lack of test accuracy information for asymptomatic women. This is
due in turn to the poor-quality evidence that is available for some parameters and the lack of evidence
for others.

The use of differential reference standards leads to overestimation of diagnostic test accuracy.’*®
However, on ethical grounds, clinical follow-up is an adequate way to evaluate test accuracy in patients
with negative findings. Unfortunately, the different definitions of clinical follow-up in each study (from
physical and gynaecological examination during at least 6 months to tumour marker levels and imaging
findings) are problematic because it is uncertain whether or not the different studies are measuring the
same imaging accuracy. When clinical follow-up is used as the reference standard it is inevitable that
the condition of the patient will change. However, if no lesions are found on imaging it is unclear where
biopsies for histology should be taken from.

There is a risk of under- or overestimation of diagnostic test accuracy depending on the change in a
patient’s condition, so information about the time period between the reference standard and the index
test is important to be sure that the target condition did not change between the two tests.

With regard to the subjective elicitation, responses from individuals who received pre-elicitation education
in the form of a lecture did not appear to differ from responses from those who did not. The data did

not allow a formal investigation of the similarity of responses. Feedback from clinicians indicated that
further disaggregation of women according to initial stage would have been ideal, reflecting variation in
the prevalence of recurrence in women according to initial stage. However, this would have increased the
number of accuracy elicitations from eight to 16 with an expected adverse impact on response rate and
validity of responses.

Current practice in the UK does not include routine imaging surveillance of asymptomatic women post
primary treatment for cervical cancer and therefore the elicited accuracy estimates for CT, MRI and PET-CT
in this clinical population will not be based on the clinical experience of respondents, in contrast to the use
of these imaging technologies in symptomatic women post primary treatment for cervical cancer. However,
as discussed above, the pattern of estimates of accuracy in this population group is plausible given the
lower prevalence and severity of any existing disease.

It is uncertain whether or not the addition of PET-CT is merited. One small published study*® suggested
that PET-CT found more true-positives and fewer false-negatives than MRI and/or CT but the subjective
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elicitation suggested that the increase in accuracy was less than the minimum important clinical difference
needed. PET-CT is recommended in the SIGN guidelines when CT or MRI has demonstrated recurrent or
persistent disease,® but the evidence upon which this recommendation is based is unclear.

There is considerable uncertainty around the comparative effectiveness of cisplatin monotherapy and for
radiotherapy, chemoradiotherapy, radical hysterectomy and pelvic exenteration in recurrent and persistent
cervical cancer. These are the mainstays of current treatment and, therefore, the lack of evidence regarding
their effectiveness is worrying.

No studies were identified that had considered the relative cost-effectiveness of available technologies for
the diagnosis of recurrent or persistent cervical cancer and, therefore, appropriate comparisons with other
existing studies are not possible. Consequently, it is uncertain whether or not the approach taken here
would be robust if other studies were conducted.

In terms of the EVPI, given that the probability calculated in the modelling never went above zero for the
range of willingness-to-pay values plotted, the EVPI is necessarily zero at any such willingness to pay. The
EVPI reflects the parameter uncertainty in the elicitation exercise and would be different should the test
accuracy of PET-CT be measured directly.
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Chapter 10 Conclusions

Based on the current model and given the limitations that have been highlighted in terms of availability
of data, the results of the current analysis suggest that the use of PET-CT in the diagnosis of recurrent
or persistent cervical cancer is not cost-effective for symptomatic or asymptomatic women. The results are
not even close to the current willingness-to-pay thresholds that are accepted in the UK by decision-making
bodies such as NICE. The results reflect enormous uncertainty at many levels and so a better expression of
our current understanding is that the cost-effectiveness of PET-CT combined with usual tests and treatment
for detecting recurrent cervical cancer is not proven. Although PSA showed that the main conclusion
about the cost-ineffectiveness of PET-CT was firm given the range of assumptions made, should more
reliable information become available on accuracy, therapeutic impact and effectiveness, and the cost of
PET-CT reduce, the conclusion may need revision. Current guidelines recommending imaging for diagnosis
using expensive methods such as PET-CT need to be reconsidered in light of the above.

Implications for service provision

A diagnosis of recurrent cervical cancer must be an extremely distressing situation for women and their
families. Current evidence suggests that there are huge knowledge gaps about women'’s quality of life
and survival given such a diagnosis. Also, missing an early diagnosis of recurrence is very distressing.
Adding an additional PET-CT test to the toolkit to confirm diagnosis of recurrence, or not, might add
something in terms of reassurance and hope. However, given that the additional accuracy of such a
test is currently not clear, as well as the lack of other necessary evidence, a case for its implementation
in current practice cannot yet be supported. Much more robust evidence on test accuracy, survival and
quality of life is required before any such case can be made.

It is uncertain whether or not the addition of PET-CT in routine surveillance of asymptomatic women
and diagnosis of symptomatic women is good value for money, given the current state of knowledge.
This lack of information around the usefulness of routine surveillance with PET-CT does not help the
women concerned.

Patients should be informed that the effectiveness of single-agent cisplatin in recurrent and persistent
cervical cancer is uncertain.

The pelvic exenteration results showed high operative and postoperative mortality rates and the
complication rates were also high. Considering the morbidity of pelvic exenteration, it could be argued
that the NHS care of these women should be further centralised into supraregional centres.

Implications for research

The key clinical question is whether it is better to evaluate asymptomatic women following primary
treatment or to wait until symptoms occur. A RCT could be conducted in which women who

had completed treatment for primary cervical cancer would be randomised to a policy of routine
surveillance or current practice of symptomatic follow-up.

It is necessary to conduct larger, good-quality studies directly comparing the test accuracy of the
addition of PET-CT to MRI and/or CT imaging alone in a population of women with recurrent and
persistent cervical cancer in order to evaluate whether or not the additional expenditure on PET-CT
is merited. Population groups need to be distinguished between symptomatic presentation and
asymptomatic women undergoing routine follow-up.

There is also a need to compare current practice with CT or MRI and the use of PET-CT in terms of
change in diagnosis, work-up and change in the treatment plan by response to treatment in a way
that permits continuation or alteration of treatment.
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To our knowledge this is the first example of the elicitation of test accuracy estimates. Use of predictive
values and test errors resulted in consistent responses that had face validity in this sample. Further
test accuracy elicitation exercises will be required to confirm the validity of this approach and for
comparison of test accuracy elicitation using other test accuracy metrics.

Investigation of the benefit of face-to-face pre-elicitation education for the validity of responses is
warranted as this has an impact on the methods of elicitation that are possible (e.g. the use of postal-
and internet-based questionnaires), the resources required and the response rate.

Generally, to obtain more reliable results for radiotherapy, chemoradiotherapy or surgery, there is a
need to conduct prospective studies with a comparative group, preferably RCTs, that are sufficiently
powered to present definitive results in the subpopulations of persistent and recurrent patients
separately. These studies should collect information about long-term overall survival, disease-free
status, recurrence, morbidity, hospital stay, late complications and, most importantly, generic quality
of life using, for example, the EQ-5D, the assessment of which is crucial for the evaluation of the full
impact of therapies on patients’ well-being.

It would be useful to have a UK register of pelvic exenterations for recurrent/persistent cervical cancer.
This is a major operation with considerable implications for morbidity. Our searches demonstrate

that current published data on outcomes from pelvic exenteration for cervical cancer are outdated. In
the systematic review most pelvic exenteration case series were published before the year 2000 and
the only one from the UK was published in 1953."° This makes it impossible for the effectiveness of
diagnostic work-ups or indeed exenterative surgery to be provided accurately. Such surgery — resulting
in the loss of the bladder and/or bowel — has the potential for significant morbidity and mortality as
well as having an impact on the patient’s emotional well-being and body image. It is vital that we
collect prospective good-quality data that can be used to improve care and establish standards and
outcomes for women who require such surgery. Furthermore, this register may also help promote the
rationalisation of service use by concentrating such services at centres that establish expertise in the
preoperative, postoperative and long-term supportive care of these women.
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Appendix 1 Protocol

CLINICAL EFFECTIVENESS OF PET-CT IMAGING IN RESTAGING RECURRENT CERVICAL
CANCER: SYSTEMATIC REVIEW OF EVIDENCE AND ECONOMIC MODELLING

1. Clinical background

Cervical cancer is the most common gynaecological malignancy in the world with an estimated 493,000
new cases diagnosed worldwide each year.! In the United Kingdom, approximately 2,800 patients

are diagnosed with cervical cancer per year, accounting for around 2% of all female cancer cases?. In
2007 there were 941 deaths from cervical cancer which translates to a European age-standardised
death rate of 2.4 per 100000 females. Early stage (stage 1A2-IB1) cervical cancer is treated with either
surgery or chemo radiotherapy with equal survival rates whereas advanced stage cervical cancer (stage
IB2—1V) is usually treated with chemo radiotherapy or chemotherapy alone®. Survival rates depend on
stage at presentation and histology of tumour and the all-stage five-year survival rate is 64.1%*. The
risk of recurrence after primary treatment depends on the extent of the primary cancer at presentation.
Approximately 10-20% of patients with stage IB-IIA cervical cancer with negative lymph nodes will recur,
while those with nodal metastasis or locally advanced disease have an up to 70% risk of recurrence'=.

Recurrences can be central at the cervix or vaginal vault, pelvic in the lymph nodes of the pelvic side

wall or distant metastases (for e.g. lung, supraclavicular lymph nodes and para aortic lymph nodes).
Recurrences are common within the first 24 months after the initial diagnosis and can be symptomatic

or asymptomatic. Symptom status at time of recurrence is a significant predictor of survival; the median
survival is 11 months for symptomatic recurrence and 42 months for asymptomatic recurrence detected
at follow-up®. Routine clinical examination is not accurate in detecting recurrent disease as a high
proportion of patients are found to be symptomatic at the time of detecting recurrence. Patients with
pelvic recurrence usually present with vaginal bleeding, discharge, pelvic pain, and sciatic pain. Patient
with disseminated recurrence will develop systemic symptoms associated with cachexia. Unfortunately
5-year survival for recurrent or persistent cervical cancer evaluated with current imaging practices is
between 3.2% and 13%°. Identification of incurable metastases eliminates unnecessary salvage procedures
and suffering, while more accurate delineation of tumour extent increases the probability of successful
treatment. Survival with distant disease is poor®. The key issue is to correctly identify recurrent disease that
is amenable to curative treatment, while also correctly identifying cases for palliation.

1.1 Existing clinical practice
Currently in the United Kingdom, patients with suspected recurrence will undergo*

clinical examination (rectovaginal and speculum examination, assessment of inguinal/ supraclavicular
lymph nodes)

cross sectional imaging by MRI (Magnetic Resonance Imaging) or CT (Computed Tomography) of
chest, abdomen and pelvis

examination under anaesthesia, histological confirmation of any vaginal vault mass by biopsies.

In preparing this proposal, we have established that current imaging practice in England for the diagnosis
and management of recurrence involves an MRI or CT scan of the chest or abdomen and pelvis®. A search
of the cancer network guidelines of practice in South West, West Midlands and Lancashire confirms that
this is standard practice; this is also supported by the evidence based Scottish intercollegiate network
(SIGN) guidance governing practice in Scotland. Our conceptualisation of this bid (Fig 7) is therefore an
assessment of the effectiveness of PET-CT over current practice.
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CT and MRI are high-resolution anatomical imaging techniques that are commonly used in cancer to
detect potential tumours. MRl and CT are currently considered first when recurrence is suspected* but have
limitations in differentiating recurrent tumour from post-radiotherapy or surgical fibrosis. CT and MRI also
have limitations in accurately identifying the extent of recurrence as small volume metastatic nodal disease
and distant recurrence may not be identified. They can also be unreliable in determining the presence

or absence of recurrent disease in the pelvis after radiotherapy as radiotherapy induced fibrosis makes
tissues indurated thus potentially concealing recurrent disease. Incomplete excision of disease is associated
with significantly reduced survival after surgery. Similarly, CT and MRI may not identify disease spread to
regional and distant lymph nodes and other organ sites.

PET is an imaging method that can be used to establish the functional parameters of tissue allowing it to
detect metabolically active tumours.” "®F-fluorodeoxyglucose ('8F-FDG) is the most widely used radiotracer
in the management of cancer patients. It is a glucose analogue and is taken up and actively trapped in
the enhanced glycolytic pathway of cancer cells in particular. Positron emission tomography (PET) imaging
utilises a coincidence camera system to detect the high energy photons emitted as a result of annihilation
of positrons emitted by the radioisotope with nearby negatively charged electrons, thus providing
anatomical localisation of the source i.e. area of pharmaceutical accumulation. PET provides anatomical
image resolution of the order of 4-6 mm, significantly better than conventional gamma-cameras, but
inferior to the 1-2-mm resolution of CT or MRI. The size of lesion that can be detected by PET is limited by
several factors, including the physics of positron emission, the spatial resolution of the scanner (typically
4.5-6mm in the centre of the axial field) and safe dosing limits of '8F-FDG.” PET-CT precisely aligns and
combines metabolic PET mages with anatomical CT images obtained immediately consecutively on the
same machine without patient movement, and is being increasingly preferred over PET scanning alone —
almost universally, as it allows precise localisation of active disease foci and recognition of normal variants.

The combination of PET-CT rather than PET alone is therefore used in cervical cancer in order to overcome
limitations of either neuro-imaging technology alone. PET-CT detects metabolically active disease in
primary tumours and metastatic lesions, and can demonstrate disease in normal sized nodes, and in post
surgical or radiotherapy fibrosis. False positives are recognised following radiation and surgery as a result
of radiotherapy and surgery induced inflammation and the general advice is to wait for 3 to 6 months
after treatment. False positives can also occur in sepsis that cannot be always differentiated by PET-CT.
False-negatives can also occur soon after chemotherapy and the advice is preferably to wait for 6 weeks
with a minimum of 2 weeks. After allowing for important treatment effects, the detection capability of
PET-CT is believed to be similar for detection of primary lesion and recurrence of tumour.

The applications of PET-CT in cervical cancer patients include: identification of persistent/recurrent disease,
assessing local tumour extension, evaluating pelvic nodal involvement, detection of distant metastases (for
example lung, supraclavicular lymph nodes and para-aortic lymph nodes, radiation therapy planning (in
patients with PET scans positive for lymph nodes) and in assessing response to therapy?.

Treatment of recurrent cervical cancer depends upon the site (central, pelvic, distant), extent of recurrence,
type of previous treatment received (surgery, chemoradiation, radiation), time elapsed since primary
treatment and the patient’s performance status. Treatment is usually curative or palliative in intent.
Potentially curative disease is defined as a) confirmed recurrent disease confined to the pelvis, if the patient
had not received previous primary or adjuvant pelvic RT (Radiotherapy) b) disease confined to the central
pelvis, without pelvic side wall or extrapelvic involvement, if RT had been administered before recurrence
¢) distant recurrences at a single site (such as para aortic lymph node ) that could be completely resected
or encompassed by a curative RT procedure®. The treatment is palliative in intent if distant or multiple site
recurrence. It is critical that the therapeutic intent (curative or palliative) is preceded by accurate diagnosis.
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The treatment options for recurrent cervical cancer varies according to the mode of treatment provided for
primary cervical cancer and the extent of recurrence.

1.3.1 Previous surgical treatment:

In women who have had primary radical surgery and who have had a pelvic relapse, radiation is the
treatment of choice’. This project will evaluate any evidence on whether early diagnosis of persistent
or recurrent disease influences outcomes and whether clearly defining the extent of disease influences
management and patient outcomes.

1.3.2 Previous chemoradiation or radiation only:

Salvage surgery is generally considered in women who have undergone chemoradiation or radiation
treatment alone as primary treatment for cervical cancer and who have evidence of localised recurrence
and surgery has a high chance of completely removing the disease*. Surgery for relapsed disease after
radiation therapy is often associated with high morbidity as radiation fibrosis makes surgery difficult and
to enhance cure rates surgical excision of disease often involves removal of bladder, uterus, cervix, and
various amounts of the vagina (anterior exenteration) or uterus, vagina and portions of the rectosigmoid
colon and anus (posterior exenteration) or a complete pelvic clearance (exenteration). In a small number
of patients radical hysterectomy will suffice, if the disease is highly localised. As exenterations are
morbid surgical procedures resulting in alteration of body image, patients require extensive preoperative
psychosocial counselling.

The evidence base for outcomes after exenterative surgery is based on retrospective case series since the
first advocate of this surgery by Alexander Brunschwig in 1946. With appropriate selection of patients,
better pre- and postoperative care and improved operative techniques, the operative mortality varies from
16% to 2%7%. The 5-year survival of patients treated with pelvic exenteration is around 30%—60%?%1011,
Many of these reports vary in case selection, operative philosophy and technique. The objective of

this aspect of the project will be to identify all published reports of salvage surgery after radiation and
chemoradiation therapy for cervical cancer. Reports that include surgery for recurrent disease from other
organs will be excluded. We will also endeavour to contact all cancer centres in the UK in case unpublished
audits of salvage surgery have been undertaken. Once the evidence base has been established, we will
endeavour to identify the optimum surgical approach from the evidence and quantify short and long
term outcomes.

1.3.3 Early Palliative Treatment

For multiple site or distant recurrence, chemotherapy can be administered with a palliative intent.
Treatment options must be balanced with good supportive care and often palliative care alone is
appropriate to maintain quality of life towards the end of life. The project team will also review
the evidence if early recognition of unresectable persistent or recurrent disease by imaging after
chemoradiation influences patient outcomes.

2. Work leading to the proposal

We have conducted systematic reviews of accuracy PET, CT and MRI in primary cervical cancer staging
with respect to diagnosis of lymphadenopathy through an MRC research training fellowship awarded
under Prof Khalid Khan's supervision. In particular we have developed test accuracy studies comparing
PET-CT and sentinel node technique with current imaging standards of CT and MRI to detect lymph node
metastases in cervical cancer'. In our work, we have developed literature searching, data extraction
procedures, and analytic strategies for this topic. We are familiar with the literature and the gaps therein.

There are only a few attempts to incorporate test accuracy evidence into therapeutic decision-making in
cancer research. We have identified the need for and developed a decision analytical model for managing
patients with vulval cancer which incorporates the accuracy of imaging techniques with the therapeutic
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evidence. A summary of data on accuracy of PET, CT and MRI for accurately staging primary cervical cancer
from our published review is provided in Appendix 1.

We have also developed analytical techniques to compensate for the absence of gold standard
histopathology for verification of test accuracy previously'. We are now in a position to use the above

as the basis for developing a robust decision analytic model for recurrent cervical cancer. We have also
conducted model based health economics evaluations in obstetrics using output from systematic review',
Therefore, we welcome the opportunity to bid for this call for proposals, which will allow us to consolidate
and advance the work we have already undertaken in this field.

We are confident that given our knowledge and expertise in the relevant clinical and methodological fields,
we can with appropriate resources, deliver a high quality HTA report.

The commissioning brief is for an evidence synthesis of the added value of PET/CT for restaging women
with recurrent cervical cancer. Our project will follow the key steps involved in health technology
assessment and will meet the commissioned brief by fulfilling the following objectives:
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1. To determine the diagnostic accuracy of PET-CT compared to CT or MRI (current imaging) in
women with suspected or confirmed recurrent cervical cancer in identifying (restaging) locoregional
recurrence, nodal and distant metastasis

2. To evaluate the diagnostic impact of PET-CT resulting in change in diagnosis or restaging compared to
CT or MRI

3. To assess the therapeutic impact of PET-CT in changing planned treatment improving mortality and
morbidity through systematic review of effectiveness of various interventions (surgery, radiotherapy,
chemotherapy, early palliative care) in the management of recurrent cervical cancer detected by
current practice (CT or MRI) and PET-CT

4. To evaluate the cost-effectiveness of using PET-CT (in addition to standard practice) for the detection
and restaging of recurrent disease and treatment response assessment and consequent treatment
strategies in terms of both human and financial costs using decision-analytic modelling.

5. To identify groups of women with recurrent cervical cancer in whom it is possible to undertake future
powerful trials of interventions to reduce mortality and morbidity, and to identify key areas and
research questions requiring further primary research (in addition to identifying areas where evidence
is strong enough to generate recommendations for clinical practice) using Value Of Information (VOI)
analysis.

The relationship of our objectives to the clinical process is shown in Fig 1.

4. Relevance to Commissioning Brief

The title of the HTA commissioning brief (09/29) refers to ‘The added value of PET-CT for restaging in
recurrent cervical cancer’. It goes on to include the following in the scope of the work to be carried out:
effect of staging on treatment planned, decision analysis and cost effectiveness of added value of PET-CT
compared to current imaging practice. From this, we take it that the scope of the work is to be broad.

There is substantial literature on the diagnostic accuracy of PET-CT in primary diagnosis of cervical cancer
but literature on recurrent disease is limited. In order to determine the value of PET-CT, information on
diagnostic accuracy alone will not be sufficient. In addition information on diagnostic impact, therapeutic
and patient outcomes will be needed. Thus, it is crucial to review effectiveness of various interventions in
patients with recurrent cervical cancer in addition to accuracy of PET-CT and CT or MRI (current practice)

in restaging to inform decision analytic modelling. The project team's interpretation of the scope of

this commissioning brief is the added value of PET-CT in restaging in recurrent cervical cancer and not
detection of recurrence alone. However the added value of PET-CT in detecting recurrence in asymptomatic
women is being promoted as recommended best practice* and the project team propose broadening the
scope to include an assessment of the added value of PET-CT as surveillance for asymptomatic patients.
Surveillance populations will be restricted to patients with advanced stage cervical cancer (IB2-1V)

treated previously with chemoradiation as a sub-group in whom recurrence is most likely. We will obtain
information on the treatment for primary cervical cancer for modelling as the mode of initial treatment will
influence the accuracy of the test and subsequent treatment for recurrence.

We believe that it is feasible to undertake this work within the time scale with the resources we have
requested. Our team has the necessary experience and expertise for fulfilling all the requirements in the
HTA brief. We have a very strong, internationally renowned, group knowledgeable in systematic reviews
of diagnostic and effectiveness data and in economic modelling. We have recently undertaken a large
number of reviews for tests and treatments in cancer including primary cervical cancer and have developed
a decision-making framework'#'>'¢. This background provides the basis for us to rapidly undertake the
review work and the modelling within the time constraints specified in the brief.
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APPENDIX 1

5. Plan of research

The plan of research will be to undertake a novel systematic review of the accuracy of PET-CT in recurrent
cervical cancer and a systematic review of the effectiveness of treatments for recurrent cervical cancer.
Simultaneously a decision analytic model will be developed and additional rapid systematic reviews will be
undertaken as necessary to populate the emerging model. A scoping search of the literature on the test
accuracy of PET-CT has been undertaken. This has identified 2 reviews in the literature at various levels of
currency (2004-2005)''8. Searches for these 2 reviews were conducted in 2004 and 2005 respectively and
yielded a total of 14 citations of potential relevance to the assessment of accuracy of PET-CT in recurrent
cervical cancer. On this basis we expect the volume of test accuracy literature to be small and we therefore
propose to include triangulation of subjective probabilities of test accuracy elicited from clinical experts
and information on the test accuracy of PET-CT in primary cervical cancer where appropriate'?.

This project team will address the following structured question:

Population
1. Clinical suspicion of recurrence: women suspected to have persistent or recurrent cervical cancer after
primary treatment, on the basis of one or more of clinical history, clinical examination, tests (including
imaging and histology).
2. Surveillance in asymptomatic patients: patients with advanced stage cervical cancer (IB2—-1V) treated
previously with chemoradiation with a minimum gap between completion of treatment and imaging
of 3 months.

Tests
PET-CT using FDG in addition to current imaging (CT or MRI) in comparison with current practice (CT or
MRI) alone.

Reference standard
Disease status determined by histopathological findings, clinical follow up.

Interventions
Surgery, chemo radiation, radiation, palliative treatment.

Outcomes
Test accuracy: confirmation of stage of recurrence; incremental accuracy above existing tests in identifying
potentially curable disease.

Diagnostic impact: change in diagnosis and/or staging after PET-CT compared to existing tests.

Therapeutic impact: change in treatment plan after PET-CT compared to existing tests by response to
treatment that permits continuation or alteration of treatment.

Patient outcomes: morbidity, mortality, Quality of Life.
Costs: Use of resources.

Study design

Test accuracy studies.

Diagnostic before after studies investigating diagnostic and therapeutic impact with or without concurrent
assessment of test accuracy.

Randomised controlled trials and non randomised controlled studies assessing effectiveness

of interventions.

Economic evaluations.
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Exclusions

Women within 3 months of completion of treatment for primary disease due to the problems associated
with distinguishing treatment complications such as oedema and inflammatory response from recurrence
in this patient group.

Systematic reviews of test accuracy, diagnostic and therapeutic impact and effectiveness will be carried out
using established systematic review methodology in line with the recommendations of the NHS Centre for
Reviews and Dissemination and the Cochrane Collaboration including those of Cochrane Methods Working
Group on Screening and Diagnostic tests'2°. The systematic review of diagnostic test accuracy will be
registered as a Cochrane review and as such will receive support from the Cochrane Methods Working
Group on Screening and Diagnostic Tests based at the University of Birmingham. Inclusion, data extraction
and quality assessment will be carried out in duplicate with differences resolved by consensus and/or
arbitration involving a third reviewer.

5.1 Reviews of diagnostic studies

5.1.1 Study identification and selection

Evidence on the diagnostic accuracy of PET-CT, diagnostic impact of PET-CT and therapeutic impact

of PET-CT in recurrent cervical cancer will be identified from a database of published and unpublished
literature which will be assembled. Language restrictions will not be applied to electronic searches. The
following databases will be searched: MEDLINE, EMBASE, Science Citation Index, and Cochrane Database
of Systematic Reviews (CDSR), Cochrane Central Register of Controlled Trials (CENTRAL), Database of
Abstracts of Reviews of Effects (DARE) and Health Technology Assessment Database (HTA). MEDION
database has not been updated since 1998 and so would be irrelevant in these update searches.
Information on studies in progress, unpublished research or research reported in the grey literature

will be sought by searching a range of relevant databases including Clinical Trials.com and UK Clinical
Research Network Portfolio. A draft MEDLINE strategy is included in Appendix 2. This strategy was devised
in consultation with the information specialist at the Cochrane Methods Working Group on Screening
and Diagnostic tests and consideration of the strategy compiled by Mijnhout?’. Electronic searches will

be supplemented by hand searching, contacting manufacturers and consultation with experts in the
area. In addition authors of included studies will be contacted for information on relevant published or
unpublished studies. Citations identified by the search will be selected for inclusion in the review in a
two-stage process using predefined and explicit criteria regarding populations, tests, outcomes and study
design. These criteria will be pilot tested using a sample of papers and agreement between reviewers will
be measured.

Due to anticipated small numbers of studies we also plan to update existing reviews of the accuracy
of PET-CT in primary cervical cancer using the search strategy outlined above, removing the terms for
recurrent cervical cancer.

5.1.2 Study quality assessment and data extraction

Methodological quality of the selected primary studies will be assessed based on elements of study design,
conduct and analysis included in a validated assessment tool, QUADAS, which will be adapted to the topic
area as necessary*?. No quality assessment tool exists for the assessment of diagnostic before after studies
but members of the project team have experience of devising quality checklists for this particular study
design based on existing knowledge in the area?. Data extraction will be performed using pre-designed,
piloted data extraction forms, drawing on existing pro-formas used by the project team in previous,
completed reviews in the topic area'?. Missing information will be obtained from investigators if is crucial
to subsequent stages of analysis and modelling. To avoid introducing bias, unpublished information will be
treated in the same fashion as published information. In addition to using double data extraction to ensure
the reproducibility of the overview, sensitivity analyses around important or questionable judgements
regarding quality assessment and data extraction will be performed.
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5.1.3 Data synthesis

Sensitivity, specificity and likelihood ratios for individual studies comparing PET-CT and current imaging
methods (CT or MRI) will be derived. Presence of a threshold effect will be examined by plotting sensitivity
against 1—specificity in a receiver operating-characteristic analysis (ROC analysis) and by calculating
Spearman correlation coefficients?*. Heterogeneity of results between studies will be investigated
qualitatively by examining the distribution of sensitivities and specificities in (ROC) space and variability of
estimates of diagnostic odds ratios (DOR) across studies using the forest plot?*. In addition heterogeneity
will be investigated quantitatively using meta-regression and subgroup analyses if the volume of studies
allow. Multivariable analysis will be undertaken to identify those criteria that have the most effect on our
data set. Quantitative investigation will be undertaken based on variables defined a priori and including
population characteristics, index and reference test characteristics and study quality?®. It is anticipated that
the following will be important sources of variation in test accuracy estimates:

Population characteristics: initial staging of primary tumour, primary treatment received, interval
between initial treatment and recurrence, symptomatic and asymptomatic recurrence.

Index test characteristics: technical details of the PET CT scanner including imaging methodology and
sequences used, skill and experience of the operator, healthcare setting (2y or 3y), timing of scan post
injection of tracer, does of tracer used.

Reference test: histology or clinical follow up.

Study quality: study design (prospective or case—control) and study quality (high: meeting all
assessment criteria; medium: meeting at least one assessment criteria; low: meeting no quality
criteria). High quality studies will be used as the reference category to determine whether medium and
low quality studies have biased estimates of test accuracy.

Based on an investigation of heterogeneity summary estimates of sensitivity, specificity and likelihood
ratios (LRs), and summary ROC curves will be derived as appropriate using recognised methods for meta-
analysis of test accuracy?®. Direct comparisons are more robust and will be distinguished from indirect
comparisons?’-28, LRs are considered more clinically meaningful as measures of test accuracy and they
allow estimation of probabilities for economic modelling. Post test probabilities can be used to tailor the
absolute effectiveness estimates according to test results.

The risk of publication and related biases is expected to be high in reviews of test accuracy?*3°. Publication
bias will be investigated using funnel plots of DOR against corresponding variances. Qualitative
investigation will be based on the premise that large gaps in the funnel indicate possible ‘missing’
publications. These omissions are usually due to small studies showing limited accuracy and are unlikely to
be missing at random. Statistical investigation of publication bias will be undertaken in STATA based on
templates of commands and instructions already developed by the project team.

Once accurate imaging modality has identified the women with potentially curable disease by restaging,
these patients may benefit from interventions effective in reducing mortality and morbidity. Existing
reviews will be assessed for their quality and currency follow existing guidelines QUOROM and MOQSE?3".
Through this process we will identify gaps where reviews do not exist and where they need updating.
Where necessary effectiveness reviews of RCTs of treatments for recurrent cervical cancer will be
undertaken follow existing guidelines® ensuring the output complies with the QUOROM statement®°.

5.2.1 Study identification and selection

For evidence on the of effectiveness of treatments for recurrent cervical cancer we will begin by searching
for exiting systematic reviews using the ARIF search protocol3. Any existing reviews will be examined

for relevance and currency in order to inform further searching for primary studies. Searches for further
primary studies will be performed. The following databases will be searched: MEDLINE, EMBASE, Science
Citation Index and the Cochrane Library (all databases). On-going studies will be sought by searching
Clinical Trials.com and the UK Clinical Research Network portfolio. Draft searches for MEDLINE are included
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in Appendix 2. Studies will be selected for inclusion in the review in a two-stage process using predefined
and explicit criteria regarding populations, interventions and outcomes using procedures similar to the
ones outlined in the previous section 5.1.1.

5.2.2 Study quality assessment and data extraction

The quality of included reviews will be assessed against a validated tool and a reporting checklist,
QUOROM?3°, Methodological quality of randomised and non-randomised trials will be assessed based on
accepted criteria. Information on the adequacy of randomisation, sequence generation, concealment,
blinding, description of withdrawals, and follow-up rates would be sought as these are elements most
likely to have a direct relationship to bias in a RCT?4. Procedures for obtaining missing information and
resolving disagreements will be similar to the ones outlined in section 5.2.1.

5.2.3 Data synthesis

Revman and Stata softwares will be used to conduct analyses. The former will allow uniformity with
Cochrane reviews and the latter will allow the data analytic flexibility that we will need to examine issues
not included in the Revman software. Heterogeneity of results between studies and investigation for
publication bias will be statistically and graphically assessed using methods outlined in section 5.1.3.
The decision to proceed to meta-analysis will depend on the degree of heterogeneity in the data set. It is
anticipated that the following will be important sources of variation in the estimates of effectiveness:

Population characteristics: initial staging of primary tumour, primary treatment received, interval
between initial treatment and recurrence, symptomatic and asymptomatic recurrence, extent of
recurrence, physical performance status of patient.

Treatment characteristics: Type of intervention (surgery, radiotherapy or chemoradiotherapy),
intention of treatment (curative or palliative) duration of therapy, healthcare setting (2y or 3y), timing
of intervention.

Outcome measures: Mortality, morbidity, Quality of life.

Conclusions regarding the typical estimate of an effect size of the intervention will be interpreted
cautiously if there is significant heterogeneity.

5.3 Eliciting subjective probabilities

In anticipation of small numbers of test accuracy studies subjective probabilities will be elicited, using

a group interview, from between 10 and 15 clinical experts in the fields of gynaecological cancer and
radiology with no conflict of interest in the area, identified by clinicians in the project team and project
advisors. The aim of the elicitation process will be to gather subjective views about the size and probability
of incremental changes in test accuracy (true positives, false positives, true negatives and false negatives)
from the addition of PET-CT to current imaging practice in the detection (surveillance in asymptomatic
women) and restaging of recurrent cervical cancer.

Subjective probability estimates will be elicited concerning:

The diagnostic accuracy of the addition of PET CT to current imaging practice (CT or MRI) and current
imaging practice alone in recurrent cervical cancer.

The diagnostic impact of the addition of PET CT to current imaging practice in recurrent cervical cancer
(changes in diagnosis and treatment planning).

The therapeutic impact of the addition of PET CT to current imaging practice in recurrent cervical
cancer (the effects of changes in treatment).

Eliciting subjective probabilities from clinicians has three roles:

1. Providing data to populate the economic model in the absence of information found in the literature.
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2. Supplementing information found in the literature. Literature may be sparse, of poor quality or
not transferable to the UK setting. Information gained from clinicians in the form of subjective
probabilities may be used to supplement information found in the literature to enable sensitivity
analyses to be performed as part of the economic model. For example subjective estimates of the
therapeutic impact of the addition of PET-CT from clinicians in the UK may be different to results
obtained by combining test accuracy and effectiveness evidence estimated in research settings
(effectiveness versus efficacy).

3. Planning the dissemination strategy for the results of the research. If it is not possible for clinicians to
reach agreement about their subjective estimates of the accuracy, diagnostic impact and therapeutic
impact of PET-CT this information can be useful when developing a dissemination plan for this
research project.

The process of eliciting probabilities

Subjective probabilities will be elicited using group interviews with between 10 and 15 clinical experts
in the fields of gynaecology, oncology and radiology with no conflict of interest in the area. Experts
will be identified by clinicians in the project team and project advisors. Based on experience of eliciting
probabilities in other clinical topics it is anticipated that 2, half day interviews or one whole day
interview will be necessary to elicit all the required information: test accuracy, diagnostic impact and
therapeutic impact.

A face-face group interview (behavioural aggregation) will be used in preference to individual interviews as
this facilitates a common understanding of the problem and task from experts and will allow us to benefit
from group discussion and interaction leading to a consensus of opinion®>. The expert group will be
facilitated by both a clinical and non-clinical expert drawn from the project team with sufficient statistical
expertise to provide probabilistic training to experts, validate their results and provide feedback. The expert
group interview(s) will be facilitated by both a clinical and non-clinical expert drawn from the project team
with sufficient statistical expertise to provide probabilistic training to experts, validate their results and
provide feedback. The interview(s) will briefly comprise:

Training of experts (probability, probability distributions, judgement heuristics and biases)
Practising elicitations

In this part of the workshop participants will be presented with a non-related topic to allow evaluation
of their understanding of the task to be completed (subjective probability estimates of the accuracy,
diagnostic impact and therapeutic impact of the addition of PET-CT in recurrent cervical cancer) and a
rehearsal of the process. In addition the results of the practice example will be fed back to participants to
demonstrate how the outcome of the workshop will be integrated with the findings from the systematic
review. Attachment: practice probabilities.xls provides an example of a practice elicitation exercise used
successfully in previous research with clinicians.

Eliciting probabilities about the use of PET-CT in recurrent cervical cancer

Following completion of the practice exercise participants will be asked to provide separately their
subjective estimates of the size and probability of test accuracy outcomes, diagnostic impact outcomes
and therapeutic impact outcomes. The following sections detail how subjective probabilities about test
accuracy will be elicited as an illustrative example. Participants will be presented with the prevalence of
recurrent cervical cancer in the population of interest (the prior probability of having recurrent cervical
cancer). The probability of recurrent cervical cancer will be modified by the results of the test(s) under
investigation: CT or MRI versus CT or MRI and PET-CT. Respondents will be asked for their subjective
estimates of the accuracy (expressed as the probability of true positives (TP) and true negatives (TN)) for
each of the tests/test combinations under investigation. Uncertainty regarding estimates of test accuracy
will result in a distribution of possible test accuracy estimates instead of a precise figure (see Appendix 3 in
the illustrative example below). In Appendix 5 Tables 1-3 in the illustrative example a range of probabilities
between 50 and 100% have been used. In practise in the workshop we plan to begin by asking
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respondents for their single most likely estimates of TP and TN and then present a range of probabilities
around these estimates.

Presentation of results back to experts.

It is planned that the elicitation of subjective probabilities will be a paper based exercise and results will
be analysed immediately following the elicitation exercise. In previous research it has been possible to
analyse results from small numbers of participants in the period of one hour. The subjective probabilities
of all participants will be combined and fed-back to participants. A combined probability distribution
will be constructed (for example, see Appendix 3) by summing the frequency of points awarded to each
probability presented to participants and presenting this graphically. If there is substantial disagreement
within the group, individual subjective estimates will be presented and examination of agreement
within sub-groups of respondents, for example according to speciality will be explored (for example see
Appendix 4 in the illustrative example).

Repeat elicitation of probabilities

The elicitation process will be repeated following feedback of results from round 1 to ensure reliability.

In the event of substantial variation suggesting construction of a combined probability would be
inappropriate, a repeat of the exercise may result in greater agreement. In the event that it is not possible
to construct a combined probability distribution for participants the degree of variability of estimates of
test accuracy, diagnostic impact and therapeutic impact will be useful in informing the dissemination
strategy for the results of the research.

Updating the prior probability of disease (prevalence) using subjective

probabilities and findings from the systematic review

The probability of disease prior to testing (prevalence of cervical cancer) will be updated using the
combined test accuracy distribution derived from respondents using a Bayesian updating formula to
produce a posterior distribution of disease probability. This posterior distribution of disease derived from
the elicitation process will be further updated with the results of the systematic review, again using a
Bayesian updating formula to provide a final posterior distribution for use in probabilistic sensitivity
analysis. In the event that it is not possible to derive a combined probability distribution from respondents
the prior probability of disease (prevalence) will be updated using estimates from the systematic

review only.

The elicitation process also aims to generate subjective probabilities concerning the diagnostic and
therapeutic impact of the addition of PET-CT. Findings from the elicitation process will be triangulated with
findings from the systematic reviews and probability distributions will assist with populating the decision
analytic model. As well as expertise within the project team?3® we have access to experts in the field, based
at the University of Birmingham?”.

5.4 Model Based Economic Evaluation

The objective of the economic evaluation is to compare the relative cost effectiveness of adding PET-CT
imaging as an adjunct to standard practice against standard practice alone in re-staging recurrent
cervical cancer.

5.4.1 Perspective and data collection

If PET-CT screening is shown to be an effective adjunct to the standard practice in re-staging recurrent
cervical cancer then it is likely that important cost implications will be imposed on the health care sector.
For example, PET-CT may detect additional evidence of the extent of metastasis compared to standard
investigations which could increase the number and extent of subsequent tests and treatment required
by the individual. But the additional associated costs associated with more accurate re-staging of the
re-current cancer may lead to a reduction in costs associated with unnecessary or ineffective subsequent
treatments and also prolong the life of the woman. Thus, if available data allow, the economic evaluation
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will be based on an outcome of cost per QALY and/or Cost per recurrent case treated; and/or cost per
‘death due to recurrent cancer’ avoided. The analysis will adopt the perspective of the NHS.

Therefore data collection required for the model based economic evaluation will include:

The equipment, other resource use and costs associated with PET-CT

Knock-on costs associated with further tests and treatments that are required as a result of the
re-staging

Equipment, resource use and costs associated with current practice

Accuracy of the PET-CT test and current practice package compared to the accuracy of current practice
tests alone

Effectiveness of alternative intervention pathways that are followed as a result of the diagnosis
Outcomes such as quality of life associated with cervical cancer at various disease stages; probability of
death associated with various stages of the disease diagnosed.

A scoping search has already been undertaken to identify economic evaluations of cervical cancer. This
search used terms for ‘cervical cancer’ in conjunction with an economic search filter in MEDLINE. The
search identified 360 references. A systematic search for economic evaluations and any other data

needed to populate the model will be undertaken in NHS EED, MEDLINE and EMBASE. The objective of
searching the economic literature is to identify studies reporting costs and consequences associated with
recurrent cervical cancer, which will provide estimates for a comparison with current practice. The review
of economic studies will also try to identify quality-of-life information that could be used to estimate the
proposed outcome of cost per QALY although our initial scoping search has not found many studies of this
type. If relevant QALY data is unavailable for this type of recurrent cancer we will infer QALY values from
other cancer studies.

Cost data will be collected from two principal sources. First, once the clinical evidence has been synthesised
into the main strategies of diagnosis and treatment, relevant studies will be examined for their data on
costs and resource use. These data will be subject to relevant quality criteria. Additional cost data will be
available from other sources such as the National Schedule for Reference Costs. If necessary, primary cost
and resource data will be collected from the Pan-Birmingham Gynaecology Cancer Network to complete
any gaps in the information required for the modelling process.

Additional searches will be undertaken to help populate the decision model. The Information Specialist
will work in close liaison with the health economist to identify the model questions. Information to answer
these questions will be provided by focused searching of appropriate databases, including reference cost
databases, statistical sources and other sources of relevant information.

The evidence found in the clinical accuracy and effectiveness reviews will provide the majority of the
parameters required to carry out the economic evaluations of alternative test and treat packages. If
information on the correlation between a package of tests and correlation between a package of
treatments is available from the reviews, the framework will allow these more complex strategies to be
evaluated as well as strategies that allow alteration in the form of repeated testing.

5.4.2 Model and analysis

The economic evaluation will involve the development of a decision analytic simulation model as a
framework for conducting cost-effectiveness and associated value of information analyses®®3. The
economic evaluations will inform current treatment policy in this clinical area, whilst the value of
information component will serve to highlight future research needs and agendas, and inform possible
future research funding decisions. A modelling framework is ideally suited to demonstrate and explore the
importance of the inherent uncertainty.
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The risk of recurrence after primary treatment depends on the extent of primary cancer at presentation.
Treatment of recurrent cervical cancer depends on the site and extent of recurrence, the type of previous
treatment received, time elapsed since primary treatment and the patient’s performance status. A Markov
model is the appropriate modelling approach for this evaluation because the time horizons available

for both the imaging and the interventions are relatively long. Markov models are also able to represent
clinical situations where patients change health states or experience recurrent events over a long period of
time*®. The Markov model will be constructed using TreeAge Pro software. This is a widely-used and highly
user-friendly package ideally suited to the construction and analysis of decision trees and Markov models.

An incremental approach will be adopted with a focus on additional costs and gain in benefits associated
with a move away from current practice to alternative test and treatment strategies. Using discounting,
adjustments will be made to reflect the differential timing of costs and outcomes in terms of the extension
to the length of life extend associated with the test and treat strategies. The base-case analysis will follow
Treasury recommendations for public sector projects.

5.4.3 Presentation of results and sensitivity analysis
The results of these economic analyses will be presented using cost-effectiveness acceptability curves to
reflect sampling variation and uncertainties in the appropriate threshold cost-effectiveness values.

For the Value of Information analysis we shall quantify the total uncertainty in terms of the value

of removing that uncertainty. As appropriate, we shall include partial value of information analysis
calculations. We shall also use both deterministic and probabilistic sensitivity analyses to explore the
robustness of these results to plausible variations in key assumptions and variations in the analytical
methods used, and to consider the broader issue of the generalisability of the results.

6. Expertise in the team

The applicants have a wide and appropriate range of expertise in systematic reviews, gynaecological
oncology, medical oncology, radiology, clinical epidemiology, health measurement, medical statistics,
information science and health technology assessment.

SK has successfully completed many HTA projects on systematic reviews of test and treatments including
systematic reviews of tests for pre-eclampsia, systematic reviews of tests and treatment in pre term labour.
In addition he has experience of the process of eliciting subjective probabilities*®. He has been awarded
MRC studentship fellowship to undertake systematic reviews of accuracy of tests and treatment in
gynaecologic cancer'?'5841 including cervical cancer and for undertaking modelling and decision analytic
economic evaluation and a grant on the methodology of evaluation of tests without gold standards by
the NHS Research Methodology Programme. KSK and TR have a grant on evaluation of accuracy and

cost effectiveness of intrapartum rapid tests for Group B streptococcus infection. TR has experience in
cost-effectiveness analyses of tests and interventions in cancer. ST has undertaken many systematic reviews
on tests and treatment in women with pre-eclampsia, preterm labour and epilepsy. SS and PM are both
members of the gynaecological cancer clinical studies group of the NCRI (National Cancer Research
Institute) — the national group responsible for selecting national trials for inclusion in the NCRI portfolio
and supporting and directing clinical research in gynaecological cancer.

SS and PM are gynaecological oncologists involved in managing women with cervical cancer. PM has
published systematic reviews on management in cervical pre cancer and compiled the evidence base for
the Improving Outcomes Guidance (I0G) document in gynaecological cancer issued by the Department
of Health. CD has considerable experience of undertaking and managing health technology assessments
as part of the West Midlands Health Technology Assessment Collaboration (WMHTACQ). Her experience
includes HTAs concerned with diagnosis, and effectiveness, as well as a methodological review concerned
with the use of on-going trials in health technology assessments HTA 8(24). Recent, relevant research
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includes development of a tool for assessment of quality in diagnostic before—after studies, identification
of reviews of test accuracy and she is nearing the end of a programme of doctoral research concerned
with communication of test accuracy outcome measures and evaluation of their diagnostic impact. AF has
extensive experience as an information specialist in providing support to a diagnostic and effectiveness
technology assessments as a member of the West Midlands Health Technology Assessment Collaboration
and the Aggressive Research Intelligence Facility based at the University of Birmingham. She is currently
undertaking a systematic review on PET and PET/CT in breast cancer recurrence (HTA no 08/34) concerned
with the incremental diagnostic accuracy of PET and PET/CT compared to existing diagnostic strategies

in recurrent breast cancer. PG is a consultant radiologist with expertise in PET CT in patients with
gynaecological cancers. RM is the chair of Jo's Trust Fighting Cervical Cancer, the only UK dedicated to
women, their families and friends affected by pre-cancer and cancer of the cervix.

The applicants will be supported in an advisory capacity by Dr Chris Hyde, Dr Jon J Deeks and Dr Chris
Williams. JID is an expert in test evaluation leading the NIHR funded Diagnostic evaluation and review
support unit, and will provide input into the study design and in its output as a Cochrane review. CW

is a Medical Oncologist (specialising in gynaecological cancer), with a particular interest in clinical trials
methodology and systematic reviews. He is the Co-ordinating Editor of the Cochrane Gynaecological
Cancer Review Group and a past Chair of the Cancer Therapy Committee and the Gynaecological Cancer
Working party of the Medical Research Council. CH has been involved in projects like CASP (Critical
Appraisal Skills for Purchasers) and the Cochrane Group on Effective Practice and Organisation of Care
(EPOQ). Through ARIF, his aim is to facilitate the use of research information, particularly systematic reviews
of effectiveness in population level health care decision making within the West Midlands.

This systematic review on the added value of PET-CT and cost effectiveness analysis of PET-CT imaging in
comparison with current imaging fits comfortably with previously published HTA evaluations of PET-CT in
other cancers. This research application complements existing NCRN (National cancer research network)
portfolio research in gynaecological cancer. Members of the research team (PM, SS, KK, TR, AT, PG) are
co-applicants in an NCRN endorsed primary investigation of PET-CT in endometrial cancer.

Due to the multiple methods employed by the proposed evidence synthesis the project team expect that
the outputs of the work would be of interest to a broad research and clinical community including experts
in the areas of evidence synthesis and in particular synthesis of test accuracy, gynaecological cancer, and
decision making. Outputs would be submitted for presentation at national and international conferences
such as Health Technology Assessment international, Medical Decision Making, European Society of
Gynaecological Oncology (EGSO) and Society of Gynaecological Oncology (SGO). Similarly the outputs of
this work would be of interest to a variety of peer reviewed journals and the project team would aim for

a minimum of 3 peer reviewed publications in addition to publication as an HTA monograph. One of the
outputs of this project would be a Cochrane review to be added to the Cochrane database of systematic
reviews of test accuracy.

The project team have involved members of Jo's trust, a reputed national charity in cervical cancer and
user representatives of the Pan Birmingham cancer research network (PBCRN) and the Lancashire cancer
networks. Users will be represented in study conduct and planning of dissemination strategies. Experience
from previous research conducted by the team (HTA no 01/64/04: Methods of prediction and prevention
of pre-eclampsia: Systematic review of accuracy and effectiveness literature with economic modelling in
preterm labour) has already indicated that publication and dissemination needs careful consideration from
the outset. Publication strategy will also need to anticipate early the need for versions of the report, which
can be, used by women themselves. For this we will seek input from relevant consumers.
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8. Please provide details about any related (planned or active)
grants held by any member of your research team in this or
similar research areas.

KSK has been awarded MRC studentship fellowship to undertake systematic reviews of accuracy of

tests and treatment in gynaecologic cancer including cervical cancer. The information from the review

on accuracy of PET CT over CT or MRI in diagnosing primary cervical cancer will be integrated in the
modelling. We have also undertaking modelling and decision analytic economic evaluation for tests in
vulval cancer and the experience will be utilised in modelling for this project. PM has been successfully
awarded a NHS Cochrane grant application as a joint editor of the Cochrane Gynaecological Review Group
for £380K to support the generation of updated evidence based gynaecological oncology guidelines
March 20007. He has also developed a joint project with the departments of epidemiology and psychology
at UCLAN investigating the impact of cancer symptoms and being referred to secondary care. SS has 1
PhD student funded by the department of Health investigating the epigenetic changes induced by HPV

in cervical cancer. The ongoing work by SS and PM in gynaecologic oncology will be of use in providing
subjective probabilistic estimates for test accuracy and effectiveness. AF (information specialist) is currently
working on an HTA assessing the value of PET-CT for recurrent breast cancer and her expertise in devising
the search strategy and database management will be of benefit to this proposal.

9. Summary for the non expert

Every year in the UK, over 2,800 women are diagnosed with cervical cancer and 1,000 women will die
from the disease. After breast cancer, cervical cancer is the second most common cancer in women aged
35 and under. Early stage cervical cancer is treated with either surgery or chemo radiotherapy with a cure
rate of 80%. Advanced stage cervical cancer is usually treated with chemo radiotherapy or chemotherapy
alone and 30-50% of patients will have persistent or recurrent disease after treatment. The prognosis for
recurrent cervical cancer is generally poor. The reported 5 year survival rates in recurrent cervical cancer are
between 3.2% and 13% and the time to recurrence is short with 75% occurring before 3 years.

An accurate restaging of the extent of recurrent cancer (confined to the pelvis, spread to the lymph nodes
or spread to distant organs) helps to plan subsequent treatment. Accurate identification of incurable
spread of cancer avoids unnecessary treatment which itself is unpleasant and carries considerable risk,
while more accurate delineation of tumour extent (restaging) increases the probability of receiving
treatments appropriate to the extent of spread which may lead to improvements in survival and quality

of life.

In current clinical practice, patients are monitored at regular intervals after primary treatment to detect
persistent or recurrent disease. Present techniques of clinical examination and CT or MRI scans can be
unreliable in detecting persistent or recurrent disease in the pelvis after radiotherapy as radiotherapy
induced scarring can potentially conceal recurrent disease. Similarly, CT and MRI may not identify disease
spread to lymph nodes and other organs. PET CT (Positron Emission Tomography with anatomical CT
images) is an imaging method using radio labelled molecules to detect metabolically active tumours in
the management of cancer patients. PET CT has been shown to improve the detection of cancer and its
spread from 8% to 43% over conventional testing in patients with lung, colorectal cancer, lymphoma,
melanoma, breast cancer, and thyroid cancer and it may have similar benefits for patients with recurrent
cervical cancer.

For the proposed project our objectives are as follows:

In women who had undergone treatment for cervical cancer, under routine surveillance or with suspicion
of recurrence
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To assess if the addition of PET-CT to existing scans (CT or MRI) improves the detection of recurrent
cervical cancer

To evaluate if the use of PET-CT results in change in (re)staging i.e. extent of recurrence compared to
CT or MRI

To assess the impact of performing PET-CT on the planned treatment after diagnosis of recurrence and
during subsequent monitoring

To summarise the effectiveness of available treatments in women with recurrent cervical cancer

To estimate the impact of PET CT findings patient outcomes and the costs associated with its routine
use in this patient group.

We plan to fulfil the above objectives by systematically identifying the available evidence on the diagnostic
accuracy of PET CT in recurrent cervical cancer compared to the diagnostic accuracy of exiting diagnostic
tests used in this patients group and the effectiveness of treatments for recurrent cervical cancer. The
evidence found will be used in an economic evaluation comparing existing testing and treatment strategies
with PET CT guided treatment strategies. This evaluation will inform current treatment policy in this clinical
area and highlight future research need.

10. Project Timetable and Milestones

Fig 2 shows the project timetable and milestones for the accuracy and effectiveness reviews and economic
modelling. We have carefully evaluated the ongoing work and the level of staffing within our departments
and feel that we would be able to commence the work in January 2010 for a period of 18 months,

if funded.

Protocol development
Protocol peer review
Accuracy reviews
Effectiveness reviews
Economic reviews
Economic modelling

Report production

FIGURE 2 Timetable.
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11. Justification for the support required

Staff:

Supervisor, also providing support for researchers, for example: double data extraction, assisting with
inclusion decisions and being the lead for producing the final report — 1 day per week for the duration
of the project.

Researcher to perform systematic review of accuracy and effectiveness studies and to identify
additional epidemiological and background information for input into the modelling exercise— 1 wte
for 18 months.

Health economist to perform systematic review of cost-effectiveness literature and modelling — Twte
for 12 months.

Information support for searching and document retrieval — 20 days.

Equipment and consumables:

two standard specification computers, printing cartridges, paper and photocopying,
telephone and fax calls, postage,
estimated 200 interlibrary loans.

Support:

meeting room, refreshments and travel for the project team and consultants based on 4 face to face
meetings over 12 months.
administrative support, for steering group and preparation of final report — 10 days over 12 months.

We are in an excellent position to gauge the level of resources required to deliver this type of project
(systematic review and cost-effectiveness analysis) with several years experience in their delivery. We are
able to draw on additional in-house expertise if necessary. Travel costs are not estimated to be high.
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Appendix 2 Proposed MEDLINE search strategy to identify the
relevant studies

Test accuracy search — proposed MEDLINE strategy

Ovid MEDLINE(R) — 1950 to June week 1 2009

exp tomography, emission-computed/ (53449)

emission adj2 comput$ adj2 tomograph$).tw. (9829)

tomograph$ adj2 emission adj2 comput$).tw. (10061)

radionuclide-comput$ adj2 tomograph$).tw. (19)

radionuclide adj2 cat scan$).tw. (4)

radionuclide adj2 ct scan$).tw. (29)

scintigraph$ adj2 comput$ adj2 tomograph$).tw. (375)

positron adj2 emission adj2 tomograph$).tw. (21619)

pet or petct).tw. (30569)

10. or/1-9 (66680)

11. (recur$ or relaps$ or metasta$ or restag$ or re-stag$).mp. (638721)

12. uterine cervical neoplasms/ (47784)

13. ((cervix or cervical) adj5 (cancer$ or carcinoma$ or adenocarcinoma$ or carcinogen$ or sarcoma$ or
malignan$ or tumo?r$ or neoplas$)).tw. (44525)

14. 12 or 13 (59939)

15. 11 and 10 and 14 (259)

©®No Uk WN =

Effectiveness search (systematic reviews) — proposed MEDLINE strategy

Ovid MEDLINE(R) — 1950 to June week 1 2009

1. (recur$ or relaps$ or metasta$ or restag$ or re-stag$).mp. (638721)

2. uterine cervical neoplasms/ (47784)

3. ((cervix or cervical) adj5 (cancer$ or carcinoma$ or adenocarcinoma$ or carcinogen$ or sarcoma$ or
malignan$ or tumo?r$ or neoplas$)).tw. (44525)

4. 2 or3(59939)

5. 1Tand 4 (11331)

6. limit 5 to “reviews (specificity)” (66)

Effectiveness search (RCTs) — proposed MEDLINE strategy

Ovid MEDLINE(R) —1950 to June week 1 2009

1. (recur$ or relaps$ or metasta$ or restag$ or re-stag$).mp. (638721)

2. uterine cervical neoplasms/ (47784)

3. ((cervix or cervical) adj5 (cancer$ or carcinoma$ or adenocarcinoma$ or carcinogen$ or sarcoma$ or
malignan$ or tumo?r$ or neoplas$)).tw. (44525)

4. 2 or 3(59939)

1and 4 (11331)

6. limit 5 to “therapy (specificity)” (191)

v
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APPENDIX 1

Appendix 3 Probability distributions of TP, TN, FP, FN derived
from table 3 for CT or MRI used to detect recurrence of cervical
cancer (stage IB2-1V)

he attached excel work sheet demonstrates an exercise in eliciting subjective probabilities on the
estimated distance between London and Birmingham.

Frequency of estimation of probability of test
outcomes (TP, FP, TN, FN)

45
40
35

——TP
FP
4N

—*—FN

Frequency of estimation

0 T T T T )
0 20 40 60 80 100

Probability (%)
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APPENDIX 1

Appendix 5 lllustrative example: eliciting subjective
probabilities on test accuracy scenario 1

Accuracy of CT/MRI in patients with a primary diagnosis of stage I1B2-IV

who are suspected to have recurrence on the basis of being symptomatic

(assuming prevalence of recurrence of cervical cancer of 15% in this

patient group)

Please indicate by allocating points to a sum of 100 how likely each estimate of the % of true-positives (as
a % of all those with confirmed recurrent cervical cancer) and similarly how likely each estimate of the % of
true-negatives (as a % of those with no recurrence confirmed) is to be true when CT or MRI are used in the
detection of recurrent cervical cancer in this population.

Recurrence confirmed D+ No recurrence confirmed D—
True positive (TP) result False positive
CT or MRI +ve Percent of TP detected:

50-60% of 150

Percent of TP detected:
61-70% of 150

Percent of TP detected:
71-80% of 150

Percent of TP detected:
81-90% of 150

Percent of TP detected:
91-100% of 150

Total: 100 points
CT or MRI -ve True negative (TN) result

Percent of TN detected:
50-60% of 850

Percent of TN detected:
61-70% of 850

Percent of TN detected:
71-80% of 850

Percent of TN detected:
81-90% of 850

Percent of TN detected:
91-100% of 850

Total: 100 points
150 850
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TABLE 2 Example of completed table

HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 12

CT or MRI +ve

CT or MRl —ve

Recurrence confirmed D+

True positive (TP) result

Percent of TP detected:
50-60% of 150

Percent of TP detected:
61-70% of 150

Percent of TP detected:
71-80% of 150

Percent of TP detected:
81-90% of 150

Percent of TP detected:
91-100% of 150

150

25

40

20

Total: 100 points

No recurrence confirmed D—

False positive

True negative (TN) result

Percent of TN detected: 20
50-60% of 850

Percent of TN detected: 25
61-70% of 850

Percent of TN detected: 35
71-80% of 850

Percent of TN detected: 15
81-90% of 850

Percent of TN detected: 5
91-100% of 850

Total: 100 points
850
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TABLE 3 Assuming the probability distribution of FP is the inverse of the TP distribution and the probability
distribution of TN is the inverse of the FN distribution

CT or MRI +ve

CT or MRI —ve

Recurrence confirmed D+

True positive (TP) result

Percent of TP detected:
50-60% of 150

Percent of TP detected:
61-70% of 150

Percent of TP detected:
71-80% of 150

Percent of TP detected:
81-90% of 150

Percent of TP detected:
91-100% of 150

False negative (FN) result

Percent of FN detected:

40-49% of 850

Percent of FN detected:

30-39% of 850

Percent of FN detected:

20-29% of 850

Percent of FN detected:

10-19% of 850

Percent of FN detected:

0-9% of 850

150

25

40

20

Total: 100 points

20

25

35

Total: 100 points

No recurrence confirmed D—

False positive (FP) result

Percent of FP detected:
40-49% of 850

Percent of FP detected:
30-39% of 850

Percent of FP detected:
20-29% of 850

Percent of FP detected:
10-19% of 850

Percent of FP detected:
0-9% of 850

True negative (TN) result

Percent of TN detected:
50-60% of 850

Percent of TN detected:
61-70% of 850

Percent of TN detected:
71-80% of 850

Percent of TN detected:
81-90% of 850

Percent of TN detected:
91-100% of 850

850

10

25

40

20

Total: 100 points

20

25

35

15

Total: 100 points
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Appendix 2 Scoping search strategies and results

he objective was a scoping search to identify published systematic reviews (for diagnostic accuracy,

yield and effectiveness). Searches were undertaken between May 2010 and August 2010. The following
databases would be searched: MEDLINE, EMBASE, Science Citation Index, The Cochrane Library (all
databases), UK Clinical Research Network Study Portfolio and ClinicalTrials.gov.

The search terms used are shown below.

In total, 468 citations for published studies and 12 citations for ongoing research were found. Of these,
50 full-text articles were assessed for eligibility and one systematic review was found.> This was assessed
using the form below.

Searches

MEDLINE (Ovid Gateway) (May 2010)
One hundred and thirty records were retrieved in MEDLINE.

exp Uterine Cervical Neoplasms/
(cervi$ adj5 cancer$).mp.
(cervi$ adj5 carcinom$).mp.
(cervi$ adj5 adenocarcinom$).mp.
(cervi$ adj5 carcinogen$).mp.
(cervi$ adj5 sarcoma$).mp.
(cervi$ adj5 malignan$).mp.
(cervi$ adj5 tumor$).mp.
(cervi$ adj5 tumour$).mp.
. (cervi$ adj5 neoplas$).mp.
. (cervi$ adj5 metasta$).mp.
.lTor2or3ordor50or6or7or8or9or10or11
. exp Recurrence/ or exp Neoplasm Recurrence, Local/
. recur$.mp.
. relaps$.mp.
. repeat$.mp.
. repetitive$.mp.
. reappearance$.mp.
. reoccurence$.mp.
. return.mp.
. exp Neoplasm Metastasis/
. metasta$.mp.
. restag$.mp.
. re-stag.mp.
.130or14or150r16o0r17o0r18or19or200r21 or22or23or24
. 12 and 25
. ("review" or “review academic” or “review tutorial”).pt.
. (scisearch or psychinfo or psycinfo).tw,sh.
. cinahl.tw,sh.
. ((hand adj2 search$) or (manual$ adj2 search$)).tw,sh.
. (electronic database$ or bibliographic database$ or computeri?ed database$ or online database$).
tw,sh.

©® NV WN =

W W NN DNDNDNDNMNDNNDNN-2 s s
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

(pooling or pooled or mantel haenszel).tw,sh.

(retraction of publication or retracted publication).pt.
(peto or dersimonian or der simonian or fixed effect).tw,sh.
(medline or medlars or embase or pubmed).tw,sh.

28 or29 or30 0r31or32or33or34or35
meta-analysis.pt.

meta-analysis.sh.

(meta-analys$ or meta analys$ or metaanalys$).tw,sh.
(systematic$ adj5 review$).tw,sh.

(systematic$ adj5 overview$).tw,sh.

(quantitativ$ adj5 overview$).tw,sh.

(quantitativ$ adj5 synthesis$).tw,sh.

(methodologic$ adj5 review$).tw,sh.

(methodologic$ adj5 overview$).tw,sh.

(integrative research review$ or research integration).tw.
(quantitativ$ adj5 review$).tw,sh.

37 or38 or39 or40 or41 ord2 or43 or 44 or 45 or 46 or 47
27 and 36

48 or 49

26 and 50

EMBASE (Ovid Gateway) (May 2010)
Two hundred and three records were retrieved in EMBASE.

® N U A WN =

exp uterine cervix tumor/

(cervi$ adj5 cancer$).mp.

(cervi$ adj5 carcinom$).mp.
(cervi$ adj5 adenocarcinom$).mp.
(cervi$ adj5 carcinogen$).mp.
(cervi$ adj5 malignan$).mp.
(cervi$ adj5 tumor$).mp.
(cervi$ adj5 tumour$).mp.
(cervi$ adj5 neoplas$).mp.
( i

. (cervi$ adj5 metasta$).mp.

. (cervi$ adj5 cyst$).mp.
.lTor2or3or4or5or6or7or8or9or10or11
. exp recurrent disease/

. recur$.mp.

. relaps$.mp.

. repeat$.mp.

. repetitive$.mp.

. reappearance$.mp.

. reoccurence$.mp.

. return.mp.

. exp metastasis/

. restag$.mp.

. re-stag.mp.

.13 or14or150r160r 17 or 18 or 19 or 20 or 21 or 22 or 23
.12 and 24

. exp review/

. (medline or medlars or embase or pubmed).ti,ab,sh.
. (scisearch or psychlit or psyclit).ti,ab,sh.

. (psycinfo or psychinfo).ti,ab,sh.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

cinahl.ti,ab,sh.

((electronic adj database$) or (bibliographic adj database$)).tw.
((pooled adj analys$) or pooling).tw.

(peto or dersimonian or (fixed adj effect) or mantel haenszel).tw.
RETRACTED ARTICLE/

27 or28 or29o0r300r31or32or330r34

26 and 35

exp meta analysis/

meta?analys$.tw,sh.

(systematic$ adj5 reviews$).tw,sh.

(systematic$ adj5 overview$).tw,sh.

(quantitativ$ adj5 review$).tw,sh.

(quantitativ$ adj5 overview$).tw,sh.

(methodologic$ adj5 review$).tw,sh.

(methodologic$ adj5 overview$).tw,sh.

((integrative adj5 research adj5 review$) or (research adj5 integration)).tw.
(quantitativ$ adj5 synthesi$).tw,sh.

370r38 or 39 or40 or 41 or 42 or 43 or 44 or 45 or 46

36 ord7

25 and 48

The Cochrane Library (all databases) (May 2010)
Six hundred and eleven records were retrieved in The Cochrane Library (all databases).

©®No Uk WN =

MeSH descriptor Uterine Cervical Neoplasms explode all trees
cervi* near/5 neoplas*

cervi* near/5 carcinom*

cervi* near/5 malignan*

cervi* near/5 tumor*

cervi* near/5 tumour*

cervi* near/5 cancer*®

cervi* near/5 adenocarcinom*

cervi* near/5 carcinogen*

. cervi* near/5 metasta*®

. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10
. recur*

. relaps*

. repeat*

. reappearance®

. reoccurence*

. return

. MeSH descriptor Neoplasm Metastasis explode all trees

. restag*

. re-stag

. metasta*

. #120R #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #21
. #12 AND #23
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Review Assessment Form — Effectiveness Part

Ongoing review title
Date

Reviewer ID

Assessed review ID

Assessed review title

First author

Source of publication
Journal yy;vol(iss):pp

Publication type journal [ abstract other (Specify): ......ooooveieecen e v e
Inclusion criteria/PICOS Scheme
Population women with persistent or recurrent cervical cancer after
primary treatment
Description (for example primary treatment)
Intervention surgery chemo radiation radiation palliative treatment other
Comparators no comparators
comparators used (specify):
comparison within the same group of participants over time
Outcomes morbidity mortality Quality of Life
other
Study design RCT non-randomized controlled study (specify):

Searching for primary studies

Search strategy

Strategy is reproducible Strategy is not reproducible
No strategy is presented

Databases searched

MEDLINE

EMBASE

Cochrane Library

Science Citation Index

Clinical Trials.com

UK Clinical Research Network Portfolio
other

Hand searching

Yes No Not stated

Search restrictions

language publication date  no restrictions no stated

NIHR Journals Library

(dd/mm/yy )
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Quuality assessment of included studies

Select the parameters which are included in quality assessment of particularly trials?
method of randomization allocation concealment information about excluded patients

intention-to-treat analysis blinding no quality assessment was conducted

Data extraction

Was extraction prepared independently by at least 2

reviewers? Yes No Not stated

Data synthesis

Select the activities performed in data synthesis:
proper presentation of results (effect size and confidence intervals)
presentation of results for each treatment group in each trial for ich primary outcomes
presentation of results as intention-to-treat analysis
assessment of heterogeneity
sensivity testing
biases assessment
Specify the method of combining results: .............cccccccciiiiiiin....

Reviewer’s assessment
Do results and conclusions presented in the review need for:
updating?
filling gaps in information?
correction?
The review presents current, correct and valid information regarding clinical problem
being concern.

Reviewer’s comments
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Appendix 3 Diagnostic review data extraction
form
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Data Extraction Form — Diagnostic Part

Review title
Date (dd/mm/yy )
Reviewer ID
Study ID

Study title

First author

Source of publication

Journal yy;vol(iss):pp

Country of publication

Publication type journal [] abstract other (Specify): .......ccovevervviee et e een

Study eligibility
women suspected to have persistent or recurrent cervical cancer after
primary treatment
. patients with advanced stage cervical cancer (IB2-1V) treated

Population previously with chemoradiation with a minimum gap between
completion of treatment and imaging of 3 months
other

Index test PET-CT other

Comparator MRI CT other lack of comparator

Reference standard histopatology clinical follow-up other

Study characteristics

Population

Trial inclusion criteria

Trial exclusion criteria

Number of enrolled patients, N

Number of patients who completed
the study, n (%)

Age, in years; mean (range)

Type of initial treatment, n (%)

Initial staging, n (%)

Other main baseline parameters

Tests

Type of index test used (short
description)

NIHR Journals Library
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Type of alternative test/comparator
(short description)

Type of reference standard (short
description)

Duration of follow up in months
(range)

Methods

Method of enrolment consecutive arbitrary random not reported

Data Collection prospective retrospective not reported

precise information inaccurate information

Inf¢ ti bout t . .
nformation about drops ou lack of information

Statistical technique used

Sample size calculation

Funding source

Quality assessment

Representative spectrum? Yes No Unclear
Acceptable reference standard? Yes No Unclear
Acceptable delay between tests? Yes No Unclear
Partial verification avoided? Yes No Unclear
Differential verification avoided? Yes No Unclear
Incorporation avoided? Yes No Unclear
Reference standard results blinded? Yes No Unclear
Index test results blinded? Yes No Unclear
Relevant clinical information? Yes No Unclear
Uninterpretable results reported? Yes No Unclear
Withdrawals explained? Yes No Unclear
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APPENDIX 3

Results
Reference standard
Positive Negative Total
Positive
PET-CT Negative
Total
Reference standard
Positive Negative Total
Positive
Comparator CT | Negative
Total

Reviewer’s comments

182
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Appendix 4 Effectiveness review data extraction
forms
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Data Extraction Form — Effectiveness Part

Review title
Date (dd/mm/yy )
Reviewer ID Study ID

Study title

First author

Source of publication
Journal yy;vol(iss):pp

Language

Publication type journal [ abstract other (Specify): ......ocovveeieees e e e e

Study eligibility/PICOS Scheme

women with persistent or recurrent cervical cancer after primary
treatment: radiation, chemoradiation

women with persistent or recurrent cervical cancer after primary

Population treatment: radical surgery

women with multiple site or distant reccurence (treatment in
palliative intent)

other

Curative intent:

. surgery chemo radiation radiation
Intervention AR
Palliative intent:

palliative treatment other

no comparators

Comparison comparators used (Specify)........cooeiviiiiiiiiiiiiiiiiii
comparison within the same group of participants over time
morbidity mortality Quality of Life

none of the above

RCT non-randomized controlled study (specify): ............
other (SPeCify): ..ottt

Outcomes

Study design

If included study is comparative experimental study, then go to the point A ,
If included study is comparative observational study, then go to the point B,
fincluded study is non- comparative study, then go to the point C
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PART A
Comparative Experimental Studies:

1. Study characteristics

Methods/methodological quality
Study design RCT NRS

RCT

specify and assess the method:

Method of randomization = = | ceceerrreernnniiiiiiiiiiieiiiieeennnnns
adequate inadequate unclear not reported

adequate inadequate unclear not reported
Allocation concealment DeSCIibe. ..

select blinded subjects:

patients investigators/clinicians outcomes assessors no
Blinding blinding used
assess the method:

adequate inadequate unclear not reported

precise information (number of patients and reasons)
inaccurate information

lack of information

Information about drop outs

Rate of loss to follow-up

Patients lost to follow-up
analyzed for adverse events

Was the follow-up adequate to Yes No Upclear
ascertain adverse effects? If “yes”, specify......cooveiiiiiiiiiii

Statistical technique used

Was adequate statistical analysis | Yes No Unclear
of potential confounders
performed?

Intention-to-treat analysis implemented not implemented

What was the definition of ITT
in the study?

Sample size calculation

Was the sensitivity analysis Yes No Not applicable
performed?

How problem with missing data
was resolved?

Were missing data accounted for Yes No
in the analyses?
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Post hoc analysis

Funding source

NRS

Control group selection

specify and assess the method:

adequate inadequate unclear not reported

Allocation concealment

adequate inadequate unclear not reported
DS IIDC. Lttt ettt

Blinding

select blinded subjects:

patients investigators/clinicians outcomes assessors no
blinding used

assess the method:

adequate inadequate unclear not reported

Information about drop outs

precise information (number of patients and reasons)
inaccurate information
lack of information

Rate of loss to follow-up

Patients lost to follow-up
analyzed for adverse events

Was the follow-up adequate to
ascertain adverse effects?

Yes No Unclear
If “yes”, SpeCify.....ccvvviviiiiiiiie

Statistical technique used

Was adequate statistical analysis
of potential confounders
performed?

Yes No Unclear

Intention-to-treat analysis

What was the definition of ITT
in the study?

implemented not implemented

Sample size calculation

Was the sensitivity analysis
performed?

Yes No Not applicable

How problem with missing data
was resolved?

Were missing data accounted for
in the analyses?

Yes No

Post hoc analysis

Funding source

NIHR Journals Library
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Population

Trial inclusion criteria

Trial exclusion criteria

Intervention group Comparator/control group

Number of enrolled patients

Number of patients randomized,
Nr

Number of patients who
completed treatment, n (%)

Number of patients available for
follow up, n (%)

Age, in years
specify the measure: .........

Other baseline characteristics
(stage: % recurrent, metastatic,
persistent, prior therapy, site of
disease: pelvic, distant, both)

Yes No

Were treatment groups . .
group If “no” specify the reasons:

comparable at baseline?

Treatment
Type of treatment used
(technique, no. of sessions)
Treatment duration
Duration of follow up
QOutcomes

Definition and unit of
measurement
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PART B

B) Comparative Observational Studies:
1. Study characteristics

Methods/methodological quality

Study design Case — control Cohort

Case — Control

I definition ad te? independent validation record linkage self reported
s case definition adequate?
none

. all cases arising from same population or group
Are the cases representative?
not known

Selection of controls same population as cases not known or no

. outcome of interest not present in history
Definition of controls ] )
no mention of history of outcome

Comparability of cases Yes No Unclear
and controls

secure record

) structured interview where blind to case/control status
Ascertainment of exposure

. . interview not blinded to case/control status
to intervention

written self report of medical record only
no description
Was the method of Yes No Unclear

ascertainment of exposure for
cases and controls the same?

same for both groups... non respondents described
Non-response rate . . .
rate different and no designation

Cohort

Is the cohort representative Yes No Unclear

Selection of non—exposed cohort | same population as exposed cohort not known or no

secure record structured interview
Ascertainment of exposure written self report
no description

Demonstration that outcome of Yes No Unclear
interest wasn’t present at start of
study?

Comparability of cohorts on the Yes No Unclear
basis of the design or analysis

independent or blind assessment
Assessment of outcome . i
record linkage self-report no description

Was follow-up long enough for Yes No Unclear
outcomes to occur? If “ves”, SPeCfy ... e vev v v ettt e
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complete follow-up

subjects lost to follow-up unlikely to introduce bias, small

Was follow-up of cohorts number lost (.....%)

adequate? . .
follow-up rate ....%, and no description of this lost

no statement

Population
Trial inclusion criteria
Trial exclusion criteria
Is the target population defined? Yes No
Intervention group Comparator/control group

Number of included patients, N

Number of patients who completed
treatment, n (%)

Age, in years
specify the measure: ...................

Other baseline characteristics
(stage: % recurrent, metastatic,
persistent, prior therapy, site of
disease: pelvic, distant, both)

Yes No Not applicable
Were treatment groups comparable

at baseline? If “no” specify the reasons.

Treatment
Type of treatment used (technique,
no. of sessions)
Treatment duration
Duration of follow up
Outcomes

Definition and unit of
measurement
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PART C

Non-Comparative Studies:

Quality assessment according checklist from “Methods for the development of NICE public health
guidance (second edition)”

Type of study,

Methodology deCriPtion. ... ..o e e e e e et ettt

Population

Trial inclusion criteria

Trial exclusion criteria

Number of enrolled patients

Number of patients who
completed treatment, n (%)

Number of patients available for
follow up, n (%)

Age, in years
specify the measure: ..............

Other baseline characteristics
(stage: % recurrent, metastatic,
persistent, prior therapy, site of
disease: pelvic, distant, both)

Treatment

Type of treatment used
(technique, no. of sessions)

Treatment duration

Duration of follow up

Outcomes

Definition and unit of
measurement
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Results

Dichotomous data

(R A 00000000000000000000000000000000000000000G00800600000000w L ALY TFccocc000000

Intervention group

N n (%)

(95% CI SE p)

Incomplete outcome data addressed

N’ — number of evaluated patients; n — number of patients with outcome

Time to event data

OUICOME: cuvvenieiniiiniiisivisinesisesiossisssisnsssnsssnnseesses FOllOw up:.....

Intervention group

N Median

(95% CI SE p)

Incomplete outcome data addressed

N’ — number of evaluated patients; n — number of patients with outcome

Continuous data

(O 25 00000000000600000000000600000000000600080000000600000000c 4 #LTTY UTI8000000000000000000

Intervention group

Mean value at baseline | Mean endpoint value Mean change from baseline
(SD/ SE/ other) (SD/ SE/ other) (SD/ SE/ other)

p

Incomplete outcome data addressed

N’ — number of evaluated patients; n — number of patients with outcome
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Appendix 5 Case series quality assessment form

Checklist used for quality assessment of case series
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Study identification
(Include full citation details)

Study design:

Refer to the glossary of study designs

and the algorithm for

classifying experimental and observational

study designs to best

describe the paper's underpinning study

design
Guidance topic:

Assessed by:

1.1 Is the source population
or source

area well described?

Was the country (e.g.
developed or nondeveloped,
type of health care system),
setting (primary schools,
community centres etc.),
location (urban, rural),
population demographics etc.
adequately described?

1.2 Is the eligible population
or area

representative of the source
population

or area?

Was the recruitment of
individuals/clusters/areas well
defined (e.g. advertisement,
birth register)?

Was the eligible population
representative of the source?
Were important groups under-
represented?

1.3 Do the selected
participants or

areas represent the eligible
population

or area?

Was the method of selection of
participants from the eligible
population

well described?

What % of selected
individuals/clusters agreed to

NIHR Journals Library

Section 1: Population

Comments:

C]++
L]+
[]-
LINR
LINA

Comments:

[]++
O+
[]-
LINR
LINA

Comments:

C]++
]+
[]-
[INR
CINA
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participate? Were there any
sources of bias?

Were the in-/exclusion criteria
explicit and

appropriate?
Section 2: Method of Allocation to intervention (or comparison)
2.1 Allocation to intervention Comments:
(or []++
comparison). How was
selection bias |:| +
minimised?

Was allocation to exposure and [ ] -
comparison randomised? Was it

truly [ ]NR
random ++ or pseudo-
randomised + (e.g. CINA

consecutive admissions)?

If not randomised, was
significant

confounding likely (-) or not
(+)?

If a cross-over, was order of
intervention

randomised?

2.2 Were interventions (and Comments:
comparisons) well described C]++
and

appropriate? ]+
Were intervention/s &

comparison/s described in ]-
sufficient detail (i.e. enough for

study to be replicated)? LINR
Was comparison/s appropriate

(e.g. usual practice rather than LINA
no intervention)?

2.3 Was the allocation Comments:
concealed? []++

Could the person(s)

determining allocation of [ ]+

participants/clusters to

intervention or comparison []-

groups have influenced the

allocation? [ INR

Adequate allocation

concealment (++) would CINA

include centralised allocation or

computerised allocation

systems.

2.4 Were participants and/or Comments:
investigators blind to []++

exposure and

comparison? []+

Were participants AND
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investigators — those delivering [ ] -
and/or assessing the

intervention kept blind to [ INR
intervention

allocation? (Triple or double LCINA
blinding score ++) If lack of

blinding is likely to cause

important bias, score -.

2.5 Was the exposure to the Comments:
intervention and comparison []++

adequate?

Is reduced exposure to 1+

intervention or control related
to the intervention (e.g. adverse []-
effects leading to reduced

compliance) or fidelity of [INR
implementation (e.g. reduced
adherence to protocol)? [INA

Was lack of exposure sufficient
to cause important bias?

2.6 Was contamination Comments:
acceptably low? C]++

Did any in the comparison

group receive S

the intervention or vice versa?

If so, was it sufficient to cause []-
important

bias? LINR
If a cross-over trial, was there a

sufficient [INA
wash-out period between

interventions?

2.7 Were other interventions Comments:
similar in |:| ++
both groups?

Did either group receive L]+
additional

interventions or have services ]-
provided in

a different manner? |:| NR
Were the groups treated equally

by [INA
researchers or other

professionals?

Was this sufficient to cause

important

bias?

2.8 Were all participants Comments:
accounted for []++
at study conclusion?

Were those lost-to-follow-up [+
(i.e. dropped

or lost pre-/during/post- []-
intervention)

acceptably low (i.e. typically LINR

NIHR Journals Library
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<20%)?

Did the proportion dropped LINA
differ by

group? For example, were

drop-outs

related to the adverse effects of

the

intervention?

2.9 Did the setting reflect Comments:
usual UK []++
practice?

Did the setting in which the L]+
intervention or comparison was

delivered differ []-
significantly from usual

practice in the UK? [JNR
For example, did participants

receive CINA
intervention (or comparison)

condition in a

hospital rather than a

community-based

setting?

2.10 Did the intervention or Comments:
control []++
comparison reflect usual UK

practice? [+
Did the intervention or

comparison differ L]-
significantly from usual

practice in the UK? [JNR
For example, did participants

receive [ INA
intervention (or comparison)

delivered by

specialists rather than GPs?

Were

participants monitored more

closely?

Section 3: Outcomes

3.1 Were outcome measures Comments:
reliable? C]++

Were outcome measures

subjective or [+

objective (e.g. biochemically

validated L]-

nicotine levels ++ vs self-

reported smoking LINR

2.
How reliable were outcome CINA
measures (e.g.

inter- or intra-rater reliability

scores)?
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Was there any indication that
measures

had been validated (e.g.
validated against

a gold standard measure or
assessed for

content validity)

3.2 Were all outcome
measurements

complete?

Were all/most study
participants who met

the defined study outcome
definitions likely

to have been identified?

3.3 Were all important
outcomes

assessed?

Were all important benefits and
harms

assessed? Was it possible to
determine the overall

balance of benefits and harms
of the

intervention versus
comparison?

3.4 Were outcomes relevant?
Where surrogate outcome
measures were

used, did they measure what
they set out

to measure? (e.g. a study to
assess impact

on physical activity assesses

gym

membership — a potentially
objective

outcome measure — but is it a
reliable

predictor of physical activity?)

3.5 Were there similar follow-
up times

in exposure and comparison
groups?

If groups are followed for
different lengths

of time, then more events are
likely to
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occur in the group followed-up

for longer [INA
distorting the comparison.

Analyses can be adjusted to

allow for

differences in length of follow-

up (e.g.

using person-years).

3.6 Was follow-up time Comments:
meaningful? []++
Was follow-up long enough to

assess longterm L]+
benefits/harms?

Was it too long, e.g. []-
participants lost to

follow-up? [ ]NR

LINA
Section 4: Analyses

4.1 Were exposure and Comments:
comparison []++
groups similar at baseline? If

not, were |:| +
these adjusted?

Were there any differences L]-
between

groups in important LINR
confounders at

baseline? [INA
If so, were these adjusted for in

the

analyses (e.g. multivariate

analyses or

stratification).

Were there likely to be any

residual

differences of relevance?

4.2 Was Intention to treat Comments:
(ITT) analysis []++

conducted?

Were all participants (including [ ]+

those that

dropped out or did not fully L]-

complete the

intervention course) analysed in [JNR
the

groups (i.e. intervention or LINA
comparison) to
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which they were originally
allocated?

4.3 Was the study sufficiently
powered

to detect an intervention
effect (if one

exists)?

A power of 0.8 (i.e. it is likely
to see an

effect of a given size if one
exists, 80% of

the time) is the conventionally
accepted

standard.

Is a power calculation
presented? If not,

what is the expected effect
size? Is the

sample size adequate?

4.4 Were the estimates of
effect size

given or calculable?

Were effect estimates (e.g.
relative risks,

absolute risks) given or possible
to

calculate?

4.5 Were the analytical
methods

appropriate?

Were important differences in
follow-up

time and likely confounders
adjusted for?

If a cluster design, were
analyses of

sample size (and power), and
effect size

performed on clusters (and not
individuals)?

Were subgroup analyses pre-
specified?

4.6 Was the precision of
intervention

effects given or calculable?
Were they

meaningful?

Were confidence intervals
and/or p-values

for effect estimates given or
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possible to calculate?

Were Cl's wide or were they
sufficiently

precise to aid decision-making?

If

precision is lacking, is this
because the

study is under-powered?

5.1 Are the study results
internally valid

(i.e. unbiased)?

How well did the study
minimise sources of

bias (i.e. adjusting for potential
confounders)?

Were there significant flaws in
the study

design?

5.2 Are the findings
generalisable to the
source population (i.e.
externally

valid)?

Are there sufficient details
given about the

study to determine if the
findings are

generalisable to the source
population?

Consider: participants,
interventions and
comparisons, outcomes,
resource and

policy implications.
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[INA

Section 5: Summary

Comments:
C]++
[+
[]-

Comments:

C]++
L]+
[]-
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Appendix 6 Diagnostic systematic review search
strategies

MEDLINE (Ovid Gateway) (May 2010)
Two thousand, five hundred and eighty-six records were retrieved in MEDLINE.

exp Uterine Cervical Neoplasms/
(cervi$ adj5 cancer$).mp.
(cervi$ adj5 carcinom$).mp.
(cervi$ adj5 adenocarcinom$).mp.
(cervi$ adj5 carcinogen$).mp.
(cervi$ adj5 sarcoma$).mp.
(cervi$ adj5 malignan$).mp.
(cervi$ adj5 tumor$).mp.
(cervi$ adj5 tumour$).mp.

. (cervi$ adj5 neoplas$).mp.

. (cervi$ adj5 metasta$).mp.

.lTor2or3ordor5or6or7or8or9or10or11

. exp Recurrence/ or exp Neoplasm Recurrence, Local/

. recur$.mp.

. relaps$.mp.

. repeat$.mp.

. repetitive$.mp.

. reappearance$.mp.

. reoccurence$.mp.

. return.mp.

. exp Neoplasm Metastasis/

. metasta$.mp.

. restag$.mp.

. re-stag.mp.

.13or14or150r16o0r17or18o0r19or 20 or 21 or 22 or 23 or 24

.12 and 25

. exp Diagnostic Imaging/

. exp Imaging, Three-Dimensional/

. exp magnetic resonance imaging/ or exp diffusion magnetic resonance imaging/ or exp magnetic
resonance imaging, cine/

30. exp Magnetic Resonance Spectroscopy/

31. magnetic resonance imaging.mp.

32. magnetic resonance.mp.

33. mri.mp.

34. mrimaging.mp.

35. mri scan$.mp.

36. exp Radionuclide Imaging/

37. exp tomography, emission-computed/ or exp positron-emission tomography/

38. (emission adj2 comput$ adj2 tomograph$).mp.

39. (tomograph$ adj2 emission adj2 comput$).mp.

40. (radionuclide adj2 cat scan$).mp.

41. (scintigraph$ adj2 comput$ adj2 tomograph$).mp.

©® Nk WN =
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42. (positron adj2 emission adj2 tomograph$).mp.

43. (radionuclide adj2 ct scan$).mp.

44. (positron adj2 tomograph$).mp.

45. (pet or petct).mp.

46. fdg-pet.mp.

47. exp tomography, x-ray computed/ or exp tomography/ or exp tomography, x-ray/

48. computer tomograph$.mp.

49. computer tomogram$.mp.

50. computer assisted tomograph$.mp.

51. computer assisted tomogram$.mp.

52. ct.mp.

53. mrscan$.mp.

54. 27 or 28 or29 or30 or 31 or32 or330or34or350r36o0r37or38or39or40or41 ord2ord3or
44 or 45 or 46

55. or47 or48 or 49 or 50 or 51 or 52 or 53

56. 26 and 54

EMBASE (Ovid Gateway) (May 2010)

Two thousand, six hundred and eighty-nine records were retrieved in EMBASE.

1. exp uterine cervix tumor/

2. (cervi$ adj5 cancer$).mp.

3. (cervi$ adj5 carcinom$).mp

4. (cervi$ adj5 adenocarcinom$).mp.
5. (cervi$ adj5 carcinogen$).mp.

6. (cervi$ adj5 sarcoma$).mp.

7. (cervi$ adj5 malignan$).mp.

8. (cervi$ adj5 tumor$).mp.

9. (cervi$ adj5 tumour$).mp.

10. (cervi$ adj5 neoplas$).mp.

11. (cervi$ adj5 metasta$).mp.

12. Tor2or3ordor5or6or7or8or9ori10or1
13. exp recurrent disease/

14. recur$.mp.

15. relaps$.mp.

16. repeat$.mp.

17. repetitive$.mp.

18. reappearance$.mp.

19. reoccurence$.mp.

20. return.mp.

21. exp metastasis/

22. metasta$.mp.

23. restag$.mp.

24, re-stag.mp.

25. 13 or14or150r160r17or18or 19 or 20 or 21 or 22 or 23 or 24
26. exp diagnostic imaging/

27. exp three dimensional imaging/

28. exp nuclear magnetic resonance imaging/

29. exp diffusion weighted imaging/

30. exp nuclear magnetic resonance imaging/

210
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31

55.
56.

. exp nuclear magnetic resonance spectroscopy/
32.
33.
34,
35.
36.
37.
38.
309.
40.
41,
42.
43,
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,

magnetic resonance imaging.mp.

magnetic resonance.mp.

mri.mp.

mr imaging.mp.

mri scan$.mp

mr scan$.mp.

exp emission tomography/ or exp tomography/ or exp positron emission tomography/
(emission adj2 comput$ adj2 tomograph$).mp.

(radionuclide adj2 cat scan$).mp.

(radionuclide adj2 ct scan$).mp.

(scintigraph$ adj2 comput$ adj2 tomograph$).mp.

(positron adj2 emission adj2 tomograph$).mp.

(positron adj2 tomograph$).mp.

(pet or petct).mp.

fdg-pet.mp.

exp computer assisted tomography/

tomography, x-ray.mp. or exp tomography/

computer tomograph$.mp.

computer tomogram$.mp.

computer assisted tomograph$.mp.

computer assisted tomogram$.mp.

ct.mp.

26 0r27 or28or29or30o0r31or32or33or34or35o0r36or37or38or39or4d0or41oré42or
43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53
12 and 25

54 and 55

Cochrane Database of Systematic Reviews, Cochrane Central Register of
Controlled Trials, Database of Abstracts of Reviews of Effects and Health
Technology Assessment database (May 2010)

Eighty-six records were retrieved in CDSR, CENTRAL, DARE and HTA.

1.
2.

10.

11.

MeSH descriptor Uterine Cervical Neoplasms explode all trees

(cervi* near/5 neoplas*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 carcinom?*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 malignan®) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 tumor®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(cervi* near/5 tumour®) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 cancer*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(cervi* near/5 adenocarcinom®) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 carcinogen*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 metasta*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(cervi* near/5 cyst*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11

(recur®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(relaps*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(repeat®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(reappearance®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(reoccurence®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(return) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments

MeSH descriptor Neoplasm Metastasis explode all trees

(restag®) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(re-stag) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(metasta*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments

#13 OR#14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22

#12 AND #23

(diagnostic imaging) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
MeSH descriptor Imaging, Three-Dimensional explode all trees

MeSH descriptor Magnetic Resonance Imaging explode all trees

MeSH descriptor Diffusion Magnetic Resonance Imaging explode all trees

MeSH descriptor Magnetic Resonance Imaging, Cine explode all trees

(magnetic resonance) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(mri) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments

(mr imaging) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(mri scan*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments

(mr scan*) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
MeSH descriptor Tomography, Emission-Computed explode all trees

MeSH descriptor Tomography explode all trees

MeSH descriptor Positron-Emission Tomography explode all trees

(emission near/2 comput® near/2 tomograph*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(radionuclide near/2 cat scan*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(radionuclide near/2 ct scan*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(scintigraph* near/2 comput* near/2 tomograph*) in Cochrane Reviews, Other Reviews, Clinical Trials
and Technology Assessments

(positron near/2 emission near/2 tomograph) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(positron near/2 tomograph*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(pet or petct) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
(fdg-pet) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments

MeSH descriptor Tomography, X-Ray explode all trees

MeSH descriptor Tomography, X-Ray Computed explode all trees

(computer tomograph*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(computer tomogram?*) in Cochrane Reviews, Other Reviews, Clinical Trials and

Technology Assessments

(computer assisted tomograph*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(computer assisted tomogram?*) in Cochrane Reviews, Other Reviews, Clinical Trials and
Technology Assessments

(ct) in Cochrane Reviews, Other Reviews, Clinical Trials and Technology Assessments
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53. #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36
OR #37 OR #38 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #46 OR #47 OR
#48 OR #49 OR #50 OR #51 OR #52

54. #24 AND #53
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Appendix 7 Subjective elicitation questionnaire
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THE USE OF PETCT IN THE INVESTIGATION OF RECURRENT CERVICAL CANCER
Currently in the United Kingdom, patients with suspected cervical cancer recurrence will undergo
* clinical examination (rectovaginal and speculum examination, assessment of inguinal/
supraclavicular lymph nodes)

* cross sectional imaging by MRI (Magnetic Resonance Imaging) or CT (Computed
Tomography) of chest, abdomen and pelvis

* examination under anaesthesia, histological confirmation of any vaginal vault mass by
biopsies.

The HTA project is evaluating the added value of PET/CT to current imaging practice for restaging
women with recurrent cervical cancer. Information from the elicitation exercise will be used to
complement the findings of a systematic review in order to achieve objective 1 in figure 1 below:

Fig 1: Imaging modalities and treatment strategies in women with recurrent cervical cancer

~ Routine monitoring after Obj 1.
primary treatment Asymptomatic or suspected to Update and
Suspicion of recurrent cervical have recurrent cervical cancer compiling of

test accuracy
of PET-CT and

. CT or MRl in
Current standard practice CT/MRI diagnosing

cancer |

| recurrent
cervical cancer

CT/MRI positive

CT/MRI negative

tp fp
Test under evaluation PET/CT PET/CT
3 PET/CT positive PET/CT negative PET/CT positive PET/CT negative ~©OPi 2.
tp fp tn fn tp fp tn fn Asse_ssment_
of diagnostic
Reference standard impact of PET-CT
(Histopathology or clinical Restaging of recurrence on restaging
follow up in 3-6 months) NN Pelvic Distant Central/pelvic and distant (c)cr)r&p;lred to CT
Curative intent o Obj 3.
Planned intervention Surgery +/- IORT Palliative intent Evaluation
Concurrent chemotherapy and radiotherapy of therapeutic
impact
of PET-CT on

Improvement in restaging with change in treatment plan

Outcome 2 year survival treatment plan

- Obj 5. Identify groups of women who need further
trials of interventions that may be of benefit

Obj. Economic modelling of cost effectiveness of testing and subsequent treatment strategies

The accuracy of PETCT in addition to CT/MRI will be examined for women with initial stage I-1V
disease presenting with symptoms and for surveillance of asymptomatic women with initial stage 1B2-
V.
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BACKGROUND INFORMATION
The following information is to assist with interpretation of the information we are about to elicit. For
example, your estimates of accuracy may vary according to your speciality or to your experience of

using PETCT.

1) Speciality

2) Years working in your current speciality

3) In any one single follow up consultation for patients under surveillance following an initial diagnosis
of cervical cancer, in what % of patients do you estimate using MRI alone; CT alone; a combination of
CT and MRI?

Indicate the % of patients who you estimate receive (CT); (MRI );,(CT and MRI)ensuring the total % of
patients sums to 100%

Imaging % of patients receiving tests in any one follow up consultation
CT alone
MRI alone
CT + MRI
TOTAL 100%

4) Do you currently use PETCT as part of the investigation of recurrent cervical cancer?

Yes / No

4 a) If you answered ‘Yes’ to Q.4, please state how long you have been using PETCT as part of the
investigation of recurrent cervical cancer

4 b) If you answered ‘Yes’ to Q.4, please briefly describe in which patients or circumstances you use
PETCT
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WHAT IS THE PREVALENCE OF RECURRENT DISEASE?
The first piece of information we would like to elicit from you is your estimate of the prevalence of
recurrent cancer in symptomatic and asymptomatic women 3 months post completion of primary
treatment.

4) Of women with a mix of initial stage I-IV cervical cancer presenting with symptoms suspicious for
recurrence a minimum of 3 months post completion of treatment, what % would you estimate to have

recurrent disease?

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

% of symptomatic

women with recurrence | <50% | 51-60% | 61-70% | 71-80% | 81 -90% 90-100%
confirmed

. Total
Points out of 100 =100

5) Of asymptomatic women with a mix of initial stage I1B2-1V cervical cancer a minimum of 3 months
post completion of treatment, what % would you estimate to have recurrent disease?

% of asymptomatic
women with recurrence 0-10% | 11-20% | 21-30% | 31-40% | 41-50% | >50%
confirmed

Total
Points out of 100 =100
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The use of MRI and/or CT alone compared to the use of MRl and/or CT + PETCT in the
diagnosis of recurrence in patients with an initial diagnosis of
stage | to IV cervical cancer.

SYMPTOMATIC PATIENTS

-All patients are assumed to be a minimum of 3 months post completion of initial treatment (surgery+
chemotherapy or chemotherapy only).

-All patients are assumed to be symptomatic and have had a clinical examination which may be unds
anaesthesia (histological confirmation of any vaginal vault mass by biopsies) or not under general
anaesthesia (rectovaginal and speculum examination, assessment of inguinal/ supraclavicular lymph
nodes).

-Patients subsequently receive either:
-CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination. In other words clinical examination is not used to triage patients for further imaging with
CT and/or MRI; CT and/or MRI are used as an add on to clinical examination.

OR
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination and PETCT. In other words CT and/or MRI are not used to triage patients for further
imaging with PETCT ; PETCT is used as an add on to CT and/or MRI.

ACCURACY OF CT and/or MRI

-Of the patients who test positive following investigation with CT and/or MRI, what percentage
consider will subsequently be diagnosed as for recurrence following histology and / or
follow up as the gold standard tests. We are asking you to estimate the percentage of those who t
positive with CT and/or MRI who receive a false positive diagnosis (are actually disease negativ

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False positives 10 . 30 - | 40 .
Test positives on CT and/or MRI 0-9% 19% 20-29% 39% 49%
Points out of 100 Total
=100
-Of the patients who test following investigation with CT and/or MRI, what percentage

consider will subsequently be diagnosed as positive for recurrence following histology and / or ¢
follow up as the gold standard tests. We are asking you to estimate the percentage of those who t
negative with CT and/or MRI who receive a false negative diagnosis (are actually disease positi\

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False negatives (disease +ve) 10 ) 30 -1 a0 )
- 99 -2Q0,
R] on CT and/or | 0-9% 19% 20-29% 399 49%
Points out of 100 Total
=100
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The use of MRI and/or CT alone compared to the use of MRI and/or CT + PETCT in the
diagnosis of recurrence in patients with an initial diagnosis of
stage I-IV cervical cancer.

SYMPTOMATIC PATIENTS

-All patients are assumed to be a minimum of 3 months post completion of initial treatment (surgery+/-
chemotherapy or chemotherapy only).

-All patients are assumed to be symptomatic and have had a clinical examination which may be under
anaesthesia (histological confirmation of any vaginal vault mass by biopsies) or not under general
anaesthesia (rectovaginal and speculum examination, assessment of inguinal/ supraclavicular lymph
nodes).
-Patients subsequently receive either:
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination. In other words clinical examination is not used to triage patients for further imaging with
CT and/or MRI; CT and/or MRI are used as an add on to clinical examination.

OR
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination and PETCT. In other words CT and/or MRI are not used to triage patients for further
imaging with PETCT ; PETCT is used as an add on to CT and/or MRI.

ACCURACY OF CT and/or MRI +PETCT

-Of the patients who test positive following investigation with CT and/or MRI + PETCT, what
percentage do you consider will subsequently be diagnosed as for recurrence following
histology and / or clinical follow up as the gold standard tests. We are asking you to estimate the
percentage of those who test positive with CT and/or MRI + PETCT who are false positives (are
actually disease negative).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False positives 10 30 40
Test iti CT and/or MRI - 99 : -29¢9 - -
est posi Ivf;chrncT and/or 0-9% 19% 20-29% 39% 49%
Points out of 100 Total
=100
-Of the patients who test following investigation with CT and/or MRI + PETCT, what

percentage do you consider will subsequently be diagnosed as positive for recurrence following
histology and / or clinical follow up as the gold standard tests. We are asking you to estimate the
percentage of those who test negative with CT and/or MRI + PETCT who are false negatives (are
actually disease positive).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False negatives (disease +ve)

on CT and/or o 10 - o 30 -| 40 -
MRI 0-9% | 199, 20-29% | 399, 49%
+ PETCT
Points out of 100 Total

=100
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The use of MRI and/or CT alone compared to the use of PETCT as an adjunct to
MRI and/or CT in the diagnosis of recurrence in patients with an initial diagnosis of
stage I-IV cervical cancer.

SYMPTOMATIC PATIENTS

What do you consider the minimum important clinical reduction in the number of false positives (the
difference in the percentage of those who test positive who are false positives (are actually disease
negative) before introducing PETCT as an adjunct to CT and/or MRI?

>12%
False positives (please
Test positives on specify)

CT and/or MRI 0-2% |3-5% |6-8% 9-11%

+PETCT

What do you consider the minimum important clinical reduction in the number of false positives (the
difference in the percentage of those who test negative who are false negatives (are actually disease
positive) before introducing PETCT as an adjunct to CT and/or MRI?

>12%
False negatives (disease +ve) (please
on - 29 . 5o -89, - 119 specify)
CT and/or MRI 0-2% | 3-5% | 6-8% 9-11%

+ PETCT
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The use of MRI and/or CT alone compared to the use of MRI and/or CT + PETCT in the
diagnosis of recurrence in patients with an initial diagnosis of
stage IB2-lV cervical cancer.

ASYMPTOMATIC PATIENTS

-All patients are assumed to be a minimum of 3 months post completion of initial treatment (surgery+/-
chemotherapy or chemotherapy only).

-All patients are assumed to be asymptomatic and have had a clinical examination which may be
under anaesthesia (histological confirmation of any vaginal vault mass by biopsies) or not under
general anaesthesia (rectovaginal and speculum examination, assessment of inguinal/ supraclavicular
lymph nodes).
-Patients subsequently receive either:
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination. In other words clinical examination is not used to triage patients for further imaging with
CT and/or MRI; CT and/or MRI are used as an add on to clinical examination.

OR
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination and PETCT. In other words CT and/or MRI are not used to triage patients for further
imaging with PETCT ; PETCT is used as an add on to CT and/or MRI.

ACCURACY OF CT and/or MRI

-Of the patients who test positive following investigation with CT and/or MRI, what percentage do you
consider will subsequently be diagnosed as for recurrence following histology and / or clinical
follow up as the gold standard tests. We are asking you to estimate the percentage of those who test
positive with CT and/or MRI who receive a false positive diagnosis (are actually disease negative).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False positives 10 - 30 - | 40 -
Test positives on CT and/or MRI | 0-9% | 190, 20-29% | 3qo, 49%
Points out of 100 Total
=100
-Of the patients who test following investigation with CT and/or MRI, what percentage do you

consider will subsequently be diagnosed as positive for recurrence following histology and / or clinical
follow up as the gold standard tests. We are asking you to estimate the percentage of those who test
negative with CT and/or MRI who receive a false negative diagnosis (are actually disease positive).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False negatives (disease +ve) 10 } 30 -1 40 )
on CT and/or | 0-9% 19% 20-29% 399% 49%

MRI

Points out of 100 Total
=100
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The use of MRI and/or CT alone compared to the use of MRl and/or CT + PETCT in the
diagnosis of recurrence in patients with an initial diagnosis of
stage IB2-1V cervical cancer.

ASYMPTOMATIC PATIENTS

-All patients are assumed to be a minimum of 3 months post completion of initial treatment (surgery+/-
chemotherapy or chemotherapy only).

-All patients are assumed to be asymptomatic and have had a clinical examination which may be
under anaesthesia (histological confirmation of any vaginal vault mass by biopsies) or not under
general anaesthesia (rectovaginal and speculum examination, assessment of inguinal/ supraclavicular
lymph nodes).
-Patients subsequently receive either:
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination. In other words clinical examination is not used to triage patients for further imaging with
CT and/or MRI; CT and/or MRI are used as an add on to clinical examination.

OR
- CT and/or MRI at the discretion of their physician and irrespective of the results of clinical
examination and PETCT. In other words CT and/or MRI are not used to triage patients for further
imaging with PETCT ; PETCT is used as an add on to CT and/or MRI.

ACCURACY OF CT and/or MRI + PETCT

-Of the patients who test positive following investigation with CT and/or MRI + PETCT, what
percentage do you consider will subsequently be diagnosed as for recurrence following
histology and / or clinical follow up as the gold standard tests. We are asking you to estimate the
percentage of those who test positive with CT and/or MRI + PETCT who are false positives (are
actually disease negative).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.

False positives 10 30 40
Test iti CT and/or MRI - 99 B -29°¢ B "
est posi Iv-l-e;E?rnCT and/or 0-9% 19% 20-29% 39% 49%
Points out of 100 Total
=100
-Of the patients who test following investigation with CT and/or MRI + PETCT, what

percentage do you consider will subsequently be diagnosed as positive for recurrence following
histology and / or clinical follow up as the gold standard tests. We are asking you to estimate the

percentage of those who test negative with CT and/or MRI + PETCT who are false negatives (are
actually disease positive).

Indicate the likelihood of each option by allocating a total of 100 points across the 5 options.
False negatives (disease +ve)

on CT and/or o 10 - o 30 -1 40 -
MRI 0-9% | 199, | 20-29% | 390, | 49%
+ PETCT
Points out of 100 Total

=100
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The use of MRI and/or CT alone compared to the use of PETCT as an adjunct to MRI and/or CT
in the diagnosis of recurrence in patients with an initial diagnosis of stage IB2-IV cervical
cancer.

ASYMPTOMATIC PATIENTS

Before introducing PETCT as an adjunct to CT and/or MRI, what % reduction in false positives (the
percentage of those who test positive who are actually disease free) would you consider necessary?

>12%
False positives (please
Test positives on specify)

CT and/or MRI 0-2% |3-5% |6-8% 9-11%

+PETCT

Before introducing PETCT as an adjunct to CT and/or MRI, what % reduction in false negatives (the
percentage of those who test negative who actually have disease) would you consider necessary?

>12%
False negatives (disease +ve) (please
on specify)
CT and/or MRI 0-2% |3-5% |6-8% |9-11%

+ PETCT
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Appendix 8 Effectiveness systematic review
search strategies

Population: previous chemoradiotherapy or radiotherapy only

MEDLINE (Ovid Gateway) (August 2010)
Four thousand, nine hundred and forty-one records were retrieved in MEDLINE.

exp Uterine Cervical Neoplasms/
(cervi$ adj5 cancer$).mp.
(cervi$ adj5 carcinom$).mp.
(cervi$ adj5 adenocarcinom$).mp.
(cervi$ adj5 carcinogen$).mp.
(cervi$ adj5 sarcoma$).mp.
(cervi$ adj5 malignan$).mp.
(cervi$ adj5 tumor$).mp.
(cervi$ adj5 tumour$).mp.
. (cervi$ adj5 neoplas$).mp.
. (cervi$ adj5 metasta$).mp.
.Tor2or3ordor5or6or7or8or9or10or11
. exp Recurrence/ or exp Neoplasm Recurrence, Local/
. recur$.mp.
. relaps$.mp.
. repeat$.mp.
. repetitive$.mp.
. reappearance$.mp.
. reoccurence$.mp.
. return.mp.
. exp Neoplasm Metastasis/
. metasta$.mp.
. restag$.mp.
. re-stag.mp.
.13or14or150r160r17 0or 18 or 19 or 20 or 21 or 22 or 23
. 12 and 25
. exp Radiotherapy/
. Radiotherapy.mp.
. irradiation.mp.
. radiation.mp.
. brachytherapy.mp.
. teletherapy.mp.
. (chemoradiation or chemoradiotherapy).mp.
. (chemoradiation or chemoradiotherapy).mp.
. radiochemotherapy.mp.
.27 0r280r29o0r300r31o0r32o0r33o0r34or35
. 26 and 36
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APPENDIX 8

EMBASE (Ovid Gateway) (August 2010)
Eight thousand, seven hundred and seventy-nine records were retrieved in EMBASE.

1. (Uterine Cervical Neoplasms

2. cervi$ adj5 cancer$).mp.

3. (cervi$ adj5 carcinom$).mp.

4. (cervi$ adj5 adenocarcinom$).mp.
5. (cervi$ adj5 carcinogen$).mp.

6. (cervi$ adj5 sarcoma$).mp.

7. (cervi$ adj5 malignan$).mp.

8. (cervi$ adj5 tumor$).mp.

9. (cervi$ adj5 tumour$).mp.

10. (cervi$ adj5 neoplas$).mp.

—_
—

. (cervi$ adj5 metasta$).mp.
.Tor2or3ordor5or6or7or8or9or10or11
. exp Recurrence/ or exp Neoplasm Recurrence, Local/
. recur$.mp.

. relaps$.mp.

. repeat$.mp.

. repetitive$.mp.

. reappearance$.mp.

. reoccurence$.mp.

. return.mp.

. exp Neoplasm Metastasis/

. metasta$.mp.

. restag$.mp.

. re-stag.mp.
.130or14o0r150r16o0r170or18or 19 or 20 or 21 or 22 or 23
. 12 and 25

. exp Radiotherapy/

. radiotherapy.mp.

. irradiation.mp.

. radiation.mp.

. brachytherapy.mp.

. teletherapy.mp.

. (chemoradiation or chemoradiotherapy).mp.

. (chemo-radiation or chemo-radiotherapy).mp.

. radiochemotherapy.mp.

.27 0or28o0r29o0r300r31o0r32o0r33o0r34or35
. 25and 36

W wwwwwwwWNNNNNNNNNN-S 22 s
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Population: early palliative treatment

MEDLINE (Ovid Gateway) (August 2010)
One thousand, six hundred and fifty records were retrieved in MEDLINE

1. exp Uterine Cervical Neoplasms/
2. (cervi$ adj5 cancer$).mp.

3. (cervi$ adj5 carcinom$).mp.

4. (cervi$ adj5 adenocarcinom$).mp.
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5. (cervi$ adj5 carcinogen$).mp.
6. (cervi$ adj5 sarcoma$).mp.
7. (cervi$ adj5 malignan$).mp.
8. (cervi$ adj5 tumor$).mp.

9. (cervi$ adj5 tumour$).mp.
10. (cervi$ adj5 neoplas$).mp.

11. (cervi$ adj5 metasta$).mp.
12.Tor2or3ord4or5or6or7or8or9or10or11
13. exp Neoplasm Recurrence, Local/

14. exp Recurrence/

15. recur$.mp.

16. relaps$.mp.

17. repeat$.mp.

18. repetitive$.mp.

19. reappearance$.mp.

20. reoccurence$.mp.

21. return.mp.

22. exp Neoplasm Metastasis/

23. metasta$.mp.

24. restag$.mp.

25. re-stag.mp. (0)

26. 13 or14or150r16o0r17or18or19or20o0r 21 or22 or 23 or 24
27. 12 and 26

28. Randomized Controlled Trials as Topic

29. Randomized Controlled Trial

30. Random Allocation

31. Double-Blind Method

32. Clinical Trial

33. exp Clinical Trials as Topic

34. (clinic$ adj trial$1).tw.

35. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
36. Placebos/

37. Placebo$.tw.

38. Randomly allocated.tw.

39. (allocated adj2 random).tw.

40. 28 or29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39
41. exp Case-Control Studies/

42. exp Cohort Studies

43. Case control.tw.

44. (cohort adj (study or studies)).tw.

45. Cohort analy$.tw.

46. (Follow up adj (study or studies)).tw.

47. (observational adj (study or studies)).tw.

48. Longitudinal.tw.

49. retrospective.tw.

50. Cross sectional.tw.

51. Cross-Sectional Studies

52. 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51
53. 40 or 52 27 and 53

54. limit 53 to yr="2004 -Current”
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APPENDIX 8

EMBASE (Ovid Gateway) (August 2010)
One thousand, four hundred and eighty-seven records were retrieved in EMBASE

1. exp Uterine Cervical Neoplasms/
2. (cervi$ adj5 cancer$).mp.
3. (cervi$ adj5 carcinom$).mp.
4. (cervi$ adj5 adenocarcinom$).mp.
5. (cervi$ adj5 carcinogen$).mp.
6. (cervi$ adj5 sarcoma$).mp.
7. (cervi$ adj5 malignan$).mp.
8. (cervi$ adj5 tumor$).mp.
9. (cervi$ adj5 tumour$).mp.
10. (cervi$ adj5 neoplas$).mp.
11. (cervi$ adj5 metasta$).mp.
12.1or2or3ord4or5o0r6or7or8or9or10or 11
13. exp Recurrence/ or exp Neoplasm Recurrence, Local/
14. recur$.mp.)
15. relaps$.mp.
16. repeat$.mp.
17. repetitive$.mp.
18. reappearance$.mp.
19. reoccurence$.mp.
20. return.mp.
21. exp Neoplasm Metastasis
22. metasta$.mp.
23. restag$.mp.
24, re-stag.mp.
25. 13 or14o0or150r160r17 or18or 19 or 20 or 21 or 22 or 23
26. 12 and 25
27. Randomized Controlled Trials as Topic
28. Randomized Controlled Trial/
29. Random Allocation
30. Double-Blind Method
31. Clinical Trial
32. exp Clinical Trials as Topic
33. (clinic$ adj trial$1).tw. (145860)
34. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
35. Placebos
36. Placebo$.tw.
37. Randomly allocated.tw.
38. (allocated adj2 random).tw. (731)
39. 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38
40. exp Case-Control Studies/
41. exp Cohort Studies/
42. Case control.tw.
43. (cohort adj (study or studies)).tw.
44. Cohort analy$.tw.
45. (Follow up adj (study or studies)).tw.
46. (observational adj (study or studies)).tw.
47. Longitudinal.tw.
48. retrospective.tw.
49. Cross sectional.tw.
50. Cross-Sectional Studies

230

NIHR Journals Library



DOI: 10.3310/hta17120 HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 12

51. 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50
52. 39 or 51

53. 26 and 52

54. limit 53 to yr="2004 -Current”

Population: previous surgical treatment

MEDLINE (Ovid Gateway) (August 2010)
Two thousand, two hundred and twenty-eight records were retrieved in MEDLINE

exp Uterine Cervical Neoplasms/
(cervi$ adj5 cancer$).mp.
(cervi$ adj5 carcinom$).mp.
(cervi$ adj5 adenocarcinom$).mp.
(cervi$ adj5 carcinogen$).mp.
(cervi$ adj5 sarcoma$).mp.
(cervi$ adj5 malignan$).mp.
(cervi$ adj5 tumor$).mp.
(cervi$ adj5 tumour$).mp.
. (cervi$ adj5 neoplas$).mp.
. (cervi$ adj5 metasta$).mp.
.lTor2or3ordor5or6or7or8or9or10or11
. exp Recurrence/ or exp Neoplasm Recurrence, Local/
. recur$.mp.
. relaps$.mp.
. repeat$.mp.
. repetitive$.mp.
. reappearance$.mp.
. reoccurence$.mp.
. return.mp.
. exp Neoplasm Metastasis/
. metasta$.mp.
. restag$.mp.
. re-stag.mp.
.13o0or14or150r16o0r17or18or19or200r21 or22 or 23 or 24
.12 and 25
. exp Pelvic Exenteration/
(pelvi$ adj3 exenteratio$).mp.
(pelvi$ adj3 evisceratio$).mp.
(pelvi$ adj3 Hysterectom$).mp.
(pelvi$ adj3 colpohysterectom$).mp.
. (pelvi$ adj3 hysterocolpectom$).mp.
(
(
(

©® Nk WN =
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pelvi$ adj3 panhysterectom$).mp.

uter$ adj3 extirpatio$).mp.

uter$ adj3 amputatio$).mp.

. salvage surgery.mp. or Salvage Therapy/

. leer.mp.

. hysterectomy.tw.

. *Hysterectomy/

. 38 or 39

.27 0r280r29o0r300r31or32or330r34o0r35o0r36o0r37or40
. 26 and 41
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APPENDIX 8

EMBASE (Ovid Gateway) (August 2010)
Three thousand, one hundred and seventy-nine records were retrieved in EMBASE

1. exp Uterine Cervical Neoplasms/

2. (cervi$ adj5 cancer$).mp.

3. (cervi$ adj5 carcinom$).mp.

4. (cervi$ adj5 adenocarcinom$).mp.
5. (cervi$ adj5 carcinogen$).mp.

6. (cervi$ adj5 sarcoma$).mp.

7. (cervi$ adj5 malignan$).mp.

8. (cervi$ adj5 tumor$).mp.

9. (cervi$ adj5 tumour$).mp.

10. (cervi$ adj5 neoplas$).mp.

11. (cervi$ adj5 metasta$).mp.
12.Tor2or3or4or5or6or7or8or9or10or11
13. exp Recurrence/ or exp Neoplasm Recurrence, Local/
14. recur$.mp.

15. relaps$.mp.

16. repeat$.mp.

17. repetitive$.mp.

18. reappearance$.mp.

19. reoccurence$.mp.

20. return.mp.

21. exp Neoplasm Metastasis/

22. metasta$.mp.

23. restag$.mp.

24, re-stag.mp.

25. 13 or14o0r150r16o0r17or18or19or 20 or 21 or 22 or 23 or 24
26. 12 and 25

27. exp Pelvic Exenteration/

28. (pelvi$ adj3 exenteratio$).mp.

29. (pelvi$ adj3 evisceratio$).mp.

30. (pelvi$ adj3 Hysterectom$).mp.

31. (pelvi$ adj3 colpohysterectom$).mp.

32. (pelvi$ adj3 hysterocolpectom$).mp.

33. (pelvi$ adj3 panhysterectom$).mp.

34. (uter$ adj3 extirpatio$).mp.

35. (uter$ adj3 amputatio$).mp.

36. salvage surgery.mp. or Salvage Therapy/

37. leermp.

38. hysterectomy.tw.

39. *HYSTERECTOMY/

40. 38 or 39

41. 27 or28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 40
42. 26 and 4
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Appendix 9 Economic evaluation systematic
review search strategies and study categories

he search strategy in this appendix was used to identify economic evaluation studies from the EMBASE

database on the use of PET-CT to detect recurrent cervical cancer. Similar search strategies were used
for MEDLINE and the ISI Web of Knowledge. NHS EED, DARE and HTA were searched within The Cochrane
Library using the ‘cervical cancer’ search term.

EMBASE (1980 to October 2011)

Uterine cervical neoplasms.mp. or Uterine Cervical Neoplasms/
cancer.mp. or Neoplasms/
Carcinoma/ or carcinoma.mp.
Carcinogen$.mp.
adenocarcinoma.mp. or Adenocarcinoma/
Cervi$.mp.
lTor2or3ordor5
6 and 7
Neoplasm Recurrence, Local/ or Recurrence/ or recur$.mp.
. 8and 9
. "Costs and Cost Analysis"/ or Cost-Benefit Analysis/ or Economic evaluation.mp.
. cost-effectiveness analysis.mp.
. "Quality of Life"/ or Quality-Adjusted Life Years/ or cost-utility analysis.mp.
1Mor12o0r13
. 10and 14

©® NV A WN =

_\_\AAA_\
OhwWwN =00

Study categories

Stage I: selection of the papers.

(@) The study reports an economic evaluation based on primary (i.e. original data collected specifically for
the study) or secondary (i.e. unoriginal data collected from already published articles or other sources)
research on the costs and use of care and includes formal economic evaluation.

(b) The study discusses the economic aspects of recurrent cervical cancer and contains useful primary or
secondary cost or use data but is not an economic evaluation.

() The study discusses economic aspects of policies for care but is neither A nor B.

(d) The study has no relevance to recurrent cervical cancer.

Stage lI: further categorisation of the relevant studies
Studies that were considered relevant to the systematic review (A, B and C) were read in full and further
classified according to the study type as outlined below:

1. economic evaluation studies that reported their results in terms of cost per QALY

2. other economic evaluation studies that did not report their results in terms of cost per QALY (e.g.
recurrence detected)

3. studies not categorised as 1 or 2.

All studies categorised as A(1) and A(2) were included in the quality assessment stage. Papers retrieved
that were not classified as above were rejected at this stage.
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Appendix 10 Diagnostic review list of excluded
studies with reasons for exclusion

TABLE 79 Diagnostic review list of excluded studies with reasons for exclusion

Adalsteinsson B, Pdhlman L, Hemmingsson A, Glimelius B, Graffman S. Computed Lack of full text
tomography in early diagnosis of local recurrence of rectal carcinoma. Acta Radiol

1987;28:41-7

Amano M, Kato T, Amano Y, Kumazaki T. Using MR imaging to predict and evaluate the Wrong end points

response of invasive cervical carcinoma to systemic chemotherapy. AJR Am J Roentgenol
1998;171:1335-9

Babar S, Rockall A, Goode A, Shepherd J, Reznek R. Magnetic resonance imaging appearances  \Wrong end points
of recurrent cervical carcinoma. Int J Gynecol Cancer 2007;17:637-45

Batka M, Staudach A, Haidinger M, Doringer E. [Magnetic resonance staging as a decision aid ~ Wrong population
in therapy of cervix cancer.] Gynakol Rundsch 1991;31(Suppl. 2):239-41

Belhocine T, Thille A, Fridman V, Albert A, Seidel L, Nickers P, et al. Contribution of whole-body Wrong population
'8FDG PET imaging in the management of cervical cancer. Gynecol Oncol 2002;87:90-7

Bellomi M, Bonomo G, Landoni F, Villa G, Leon ME, Bocciolone L, et al. Accuracy of computed  Lesion-based analysis
tomography and magnetic resonance imaging in the detection of lymph node involvement in
cervix carcinoma. Eur Radiol 2005;15:2469-74

Beyersdorff D, Bahnsen J, Frischbier HJ. Nodal involvement in cancer of the uterine cervix: Wrong population
value of lymphography and MRI. Eur J Gynaecol Oncol 1995;16:274-7

Bjurberg M, Kjellén E, Ohlsson T, Ridderheim M, Brun E. FDG-PET in cervical cancer: staging, Wrong intervention
re-staging and follow-up. Acta Obstet Gynecol Scand 2007,86:1385-91

Bjurberg M, Kjellén E, Ohlsson T, Bendahl P-O, Brun E. Prediction of patient outcome with Wrong end points
2-deoxy-2-[18F] fluoro-D-glucose-positron emission tomography early during radiotherapy for
locally advanced cervical cancer. Int J Gynecol Cancer 2009;9:1600-5

Boss EA, Massuger LF, Pop LA, Verhoef LC, Huisman H-J, Boonstra H, et al. Post-radiotherapy Wrong end points
contrast enhancement changes in fast dynamic MRI of cervical carcinoma. J Magn Reson
Imaging 2001;13:600-6

Boughanim M, Leboulkox S, Rey A, Pham CT, Zafrani Y, Haie-Meder C, et al. Histologic results ~ Wrong population
of para-aortic lymphadenectomy in patients treated for stage IB2/Il cervical cancer with

negative [18F] fluorodeoxyglucose positron emission tomography scans in the para-aortic

area. J Clin Oncol 2008;26:2558-61

Brenner DE, Whitley NO, Prempree T, Villasanta U. An evaluation of the computed Wrong population
tomographic scanner for the staging of carcinoma of the cervix. Cancer 1982;50:2323-8

Brooks RA, Rader JS, Dehdashti F Mutch DG, Powell MA, Thaker PH, et al. Surveillance FDG- Wrong end points
PET detection of asymptomatic recurrences in patients with cervical cancer. Gynecol Oncol
2009;112:104-9

Brown JJ, Gutierrez ED, Lee JK. MR appearance of the normal and abnormal vagina after No data
hysterectomy. AJR Am J Roentgenol 1992;158:95-9

Bruneton JN, Merran D, Balu-Maestro C, Rogopoulos A, Giordano P, Chauvel P, et al. Lack of full text
[Echography and computed tomography in the evaluation and follow-up of uterine cancers].
Bull Cancer 1990;77:689-94

Chang TC, Law K-S, Hong J-H, Lai C-H, Ng K-K, Hsueh S, et al. Positron emission tomography Wrong population
for unexplained elevation of serum squamous cell carcinoma antigen levels during follow-up
for patients with cervical malignancies: a phase Il study. Cancer 2004;101:164-71
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TABLE 79 Diagnostic review list of excluded studies with reasons for exclusion (continued)

Chang WC, Hung YC, Lin CC, Shen YY, Kao C-H. Usefulness of FDG-PET to detect recurrent
cervical cancer based on asymptomatically elevated tumor marker serum levels — a preliminary
report. Cancer Invest 2004;22:180-4

Chang YC, Yen T-C, Ng K-K, See L-C, Lai C-H, Chang T-C, et al. Does diabetes mellitus influence
the efficacy of FDG-PET in the diagnosis of cervical cancer? Eur J Nucl Med Mol Imaging
2005;32:647-52

Chao A, Ho K-C, Wang C-C, Cheng H-H, Lin G, Yen T-C, et al. Positron emission tomography
in evaluating the feasibility of curative intent in cervical cancer patients with limited distant
lymph node metastases. Gynecol Oncol 2008;110:172-8

Chen JT, Yamashiro T, Shimizu Y, Nakajama K, Teshima H, Hirai Y, et al. [Comparison of
ultrasound and computed tomography (CT) for the diagnosis of paraaortic lymphnode
metastasis in patients with gynecologic malignancies.] Acta Obst Gynaecol Jpn
1989;41:55-60

Choi EK, Kim JK, Choi HJ, Park SH, Park B-W, Kim N, et al. Node-by-node correlation between
MR and PET/CT in patients with uterine cervical cancer: diffusion-weighted imaging versus
size-based criteria on T2WI. Eur Radiol 2009;19:2024-32

Choi HJ, Roi JW, Seo S-S, Lee S, Kim J-Y, Kim S-K, et al. Comparison of the accuracy of
magnetic resonance imaging and positron emission tomography/computed tomography
in the presurgical detection of lymph node metastases in patients with uterine cervical
carcinoma: a prospective study. Cancer 2006;106:914-22

Choi SH, Kim S-H, Choi H-J, Park BK, Lee HJ. Preoperative magnetic resonance imaging
staging of uterine cervical carcinoma: results of prospective study. / Comput Assist Tomogr
2004;28:620-7

Chou HH, Chang T-C, Yen T-C, Ng K-K, Hsueh S, Ma SY, et al. Low value of [18F]-fluoro-2-
deoxy-D-glucose positron emission tomography in primary staging of early-stage cervical
cancer before radical hysterectomy. J Clin Oncol 2006;24:123-8

Chung HH, Lee S, Sim J-S, Kim J-Y, Seo SS, Park S-Y, et al. Pretreatment laparoscopic surgical
staging in locally advanced cervical cancer: preliminary results in Korea. Gynecol Oncol
2005;97:468-75

Chung HH, Kim S-K, Kim TH, Lee S, Kang KW, Kim J-Y, et al. Clinical impact of FDG-PET
imaging in post-therapy surveillance of uterine cervical cancer: from diagnosis to prognosis.
Gynecol Oncol 2006;103:165-70

Chung HH, Kang S-B, Cho JY, Kim JW, Park N-H, Song Y-S, et al. Can preoperative MRI
accurately evaluate nodal and parametrial invasion in early stage cervical cancer? Jon J Clin
Oncol 2007;37:370-5

Chung HH, Kang WJ, Kim JW, Park N-H, Song Y-S, Chung J-K, et al. Characterization of
surgically transposed ovaries in integrated PET/CT scan in patients with cervical cancer. Acta
Obstet Gynecol Scand 2007,86:88-93

Chung HH, Park N-H, Kim JW, Song Y-S, Chung J-K, Kang S-B. Role of integrated PET-CT in
pelvic lymph node staging of cervical cancer before radical hysterectomy. Gynecol Obstet
Invest 2009;67:61-6

Crawford RA, Richards PJ, Reznek RH, Ngan HY, Shepherd JH. The role of CT in predicting the
surgical feasibility of exenteration in recurrent carcinoma of the cervix. Int J Gynecol Cancer
1996;6:231-4

Dehdashti F, Grigsby PW, Lewis JS, LaForest R, Siegel BA, Welch MJ. Assessing tumor hypoxia
in cervical cancer by PET with 60Cu-labeled diacetyl-bis(N4-methylthiosemicarbazone). J Nuc/
Med 2008;49:201-5

Dehong L, Mulan S, Zhengang X, Wu N, Yao D, Hao Y, et al. Cervical lymph node metastasis:
CT, ultrasound versus physical palpation. Chin J Oncol 1998;20:48-50

deSouza NM, Dina R, McIndoe GA, Soutter WP. Cervical cancer: value of an endovaginal
coil magnetic resonance imaging technique in detecting small volume disease and assessing
parametrial extension. Gynecol Oncol 2006;102:80-5

Wrong intervention

Wrong population

Wrong population

Lack of full text

Wrong population

Wrong population

Wrong population

Wrong population

Wrong population

Wrong intervention

Wrong population

Wrong population

Wrong population

Wrong study design

Wrong intervention

Lack of full text

Wrong population
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TABLE 79 Diagnostic review list of excluded studies with reasons for exclusion (continued)

Dolezelova H, Slampa P, Ondrova B, Gombosova J, Sovadinova S, Novotny T, et al. The impact
of PET with '8FDG in radiotherapy treatment planning and in the prediction in patients with
cervix carcinoma: results of pilot study. Neoplasma 2008;55:437-41

Donaldson SB, Buckley DL, O'Connor JP, Davidson SE, Carrington BM, Jones AP, et al.
Enhancing fraction measured using dynamic contrast-enhanced MRI predicts disease-free
survival in patients with carcinoma of the cervix. Br J Cancer 2010;102:23-6

Eiber M, Dutsch S, Gaa J, Fauser C, Rummeny EJ, Holzapfel K. [Diffusion-weighted magnetic
resonance imaging (DWI-MRI): a new method to differentiate between malignant and benign
cervical lymph nodes]. Laryngorhinootologie 2008;87:850-5

Esthappan J, Chaudhari S, Santanam L, Mutic S, Olsen J, MacDonald DM, et al. Prospective
clinical trial of positron emission tomography/computed tomography image-guided intensity-
modulated radiation therapy for cervical carcinoma with positive para-aortic lymph nodes. Int
J Radiat Oncol Biol Phys 2008;72:1134-9

Ferdova E, Finek J, Ferda J. A role of "8F-FDG-PET/CT in the treatment decisions of uterine and
ovarian tumors, our clinical practice experience. Ceska Radiol 2009;63:290-302

Fluckiger F, Ebner F, Poschauko H, Arian-Schad K, Einspieler E, Hausegger K. [Value of
magnetic resonance tomography after primary irradiation of carcinoma of the cervix uteri:
evaluation of therapeutic success and follow-up.] Strahlenther Onkol 1991;167:152-7

Flueckiger F, Ebner F, Poschauko H, Tamussino K, Einspieler R, Ranner G. Cervical cancer: serial
MR imaging before and after primary radiation therapy — a 2-year follow-up study. Radiology
1992;184:89-93

Franchi M, La Fianza A, Babilonti L, Bolis PF, Alerci M, Di Giulio G, et al. Clinical value of
computerized tomography (CT) in assessment of recurrent uterine cancers. Gynecol Oncol
1989;35:31-7

Genolet PM, Hanggi W, Dreher E. [Evaluation of tumor extension in invasive cancer of the
uterine cervix. Diagnostic evaluation of cervix cancer.] Gynakol Geburtshilfliche Rundsch
1993;33:180-4

Ginaldi S, Wallace S, Jing B-S, Bernardino ME. Carcinoma of the cervix: lymphangiography and
computed tomography. AJR Am J Roentgenol 1981;136:1087-91

Gochev G, Totsev N, Vasilev D, Simeonova L, lanev N, Elenchev L, et al. [The potentials of
computed axial tomography (CAT) in the diagnosis of carcinoma of the cervix uteri.] Akush
Ginekol 1994;33:25-6

Goff BA, Muntz HG, Paley PJ, Tamimi HK, Koh W-J, Greer BE. Impact of surgical staging in
women with locally advanced cervical cancer. Gynecol Oncol 1999;74:436-42

Gong QY, Tan LT, Romanuik CS, Jones B, Brunt JN, Roberts N. Determination of tumour
regression rates during radiotherapy for cervical carcinoma by serial MRI: comparison of two
measurement techniques and examination of intraobserver and interobserver variability. Br J
Radiol 1999;72:62-72

Goudy G, Stoeckle E, Thomas L, Kind M, Guyon F, Brouste V, et al. [Prognostic impact of
tumour volume and lymph node involvement in intermediate stage T1b1 to T2b cancer of the
uterine cervix.] Bull Cancer 2009;96:685-94

Grigsby PW, Dehdashti F, Siegel BA. FDG-PET evaluation of carcinoma of the cervix. Clin
Positron Imaging 1999;2:105-9

Grigsby PW, Siegel BA, Dehdashti F. Lymph node staging by positron emission tomography in
patients with carcinoma of the cervix. J Clin Oncol 2001;19:3745-9

Grigsby PW, Singh AK, Siegel BA, Dehdashti F, Rader J, Zoberi I. Lymph node control in cervical
cancer. Int J Radiat Oncol Biol Phys 2004;59:706-12

Grigsby PW, Siegel BA, Dehdashti F, Rader J, Zoberi |. Posttherapy [18F] fluorodeoxyglucose
positron emission tomography in carcinoma of the cervix: response and outcome. J Clin Oncol
2004;22:2167-71
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Lack of gold standard

Wrong population

Lack of full text

Wrong study design

Lack of full text

No data

No data

No data

Lack of full text

Lack of gold standard

Lack of full text

Wrong population

Wrong population

Wrong population

Small sample size

No data

No data

Wrong population
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TABLE 79 Diagnostic review list of excluded studies with reasons for exclusion (continued)

Grigsby PW. The role of FDG-PET/CT imaging after radiation therapy. Gynecol Oncol
2007;107:527-9

Hancke K, Heilmann V, Straka P, Kreienberg R, Kurzeder C. Pretreatment staging of cervical
cancer: is imaging better than palpation?: role of CT and MRI in preoperative staging of
cervical cancer: single institution results for 255 patients. Ann Surg Oncol 2008;15:2856-61

Hauth EA, Kuhl H, Kimmig R, Forsting M. Evaluation of MR imaging of the pelvis for the
staging, follow-up and recurrence diagnosis of cervical cancer. Geburtshilfe Frauenheilkd
2006,;66:1177-85

Havrilesky U, Wong TZ, Secord AA, Berchuck A, Clarke-Pearson DL, Jones EL. The role of PET
scanning in the detection of recurrent cervical cancer. Gynecol Oncol 2003;90:186-90

Hawighorst H, Knapstein PG, Schaeffer U, Brix G, Weikel P, Essig M, et al. [Diagnosis of
recurrence of cervix carcinoma using dynamic MRI: correlation of pharmacokinetic analysis
and histopathology.] Radiologe 1995;35:945-51

Hawighorst H, Knapstein PG, Schaeffer U, Knopp MV, Brix G, Hoffman U, et al. Pelvic lesions
in patients with treated cervical carcinoma: efficacy of pharmacokinetic analysis of dynamic
MR images in distinguishing recurrent tumors from benign conditions. AJR Am J Roentgenol
1996;166:401-8

Hawighorst H, Knapstein PG, Weikel P, Knopp MV, Schaeffer U, Essig M, et al. [Invasive cervix
carcinoma (pT2b-pT4a). Value of conventional and pharmacokinetic magnetic resonance
tomography (MRI) in comparison with extensive cross sections and histopathologic findings.]
Radiologe 1997;37:130-8

Hawighorst H, Schoenberg SO, Knapstein PG. Staging of invasive cervical carcinoma and
of pelvic lymph nodes by high resolution MRI with a phased-array coil in comparison with
pathological findings. J Comput Assist Tomogr 1998,;22:75-81

Hawighorst H, Knapstein PG, Knopp MV, Weikel P, Schaeffer U, Zuna |, et al. [Angiogenesis
of cervix carcinoma. Contrast enhanced dynamic MRI, histologic quantification of capillary
density and lymphatic system infiltration.] Radiologe 1998;38:50-7
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Ho CM, Chien TY, Jeng CM, Tsang YM, Shih BY, Chang SC. Staging of cervical cancer:
comparison between magnetic resonance imaging, computed tomography and pelvic
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Hope AJ, Saha P, Grigsby PW. FDG-PET in carcinoma of the uterine cervix with endometrial
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Lesion-based analysis
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Wrong population
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TABLE 79 Diagnostic review list of excluded studies with reasons for exclusion (continued)
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Appendix 11 Diagnostic meta-analysis logistic
regression results

TABLE 80 Results of univariate random-effects logistic regression models of all PET-CT studies

Summary Estimate SE 95% lower limit 95% upper limit
Sensitivity 0.9215686 0.02662 0.850943 0.9602922
Specificity 0.880597 0.0396149 0.7789671 0.9391483

SE, standard error.

TABLE 81 Results of univariate random-effects logistic regression models of PET-CT studies: sensitivity analysis
omitting Amit et al.*®

Summary Estimate SE 95% lower limit 95% upper limit
Sensitivity 0.9263158 0.0268043 0.8534262 0.9644673
Specificity 0.8730159 0.0419484 0.7660703 0.9352045

SE, standard error.
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Appendix 12 Subjective elicitation results

TABLE 82 Elicitation: prevalence of recurrent disease in symptomatic patients a minimum of 3 months post
completion of primary treatment

Percentage of symptomatic women with recurrence
Mean prevalence

<50 51-60 61-70 71-80 81-90 91-100 (%)

Midpoint (%) 255 555 65.5 75.5 85.5 95.5

Likelihood — clinician 1 50 50 0 0 0 0 40.5
Likelihood — clinician 2 44 22 22 11 0 0 46.6
Likelihood — clinician 3 57 14 10 8 7 5 44.7
Likelihood — clinician 4 10 80 10 0 0 0 53.5
Likelihood — clinician 5 0 10 10 70 10 0 73.5
Likelihood — clinician 6 10 10 50 30 0 0 63.5
Likelihood — clinician 7 0 100 0 0 0 0 55.5
Likelihood — clinician 8 100 0 0 0 0 0 25.5
Likelihood — clinician 9

Likelihood — clinician 10 80 20 0 0 0 0 31.5
Likelihood — clinician 11 90 10 0 0 0 0 28.5
Likelihood — clinician 12 95 0 0 0 0 5 29.0
Likelihood — clinician 13 100 0 0 0 0 0 255
Likelihood — clinician 14 0 0 50 50 0 0 70.5
Likelihood — clinician 15 0 20 60 20 0 0 65.5
Likelihood — clinician 16 0 10 20 40 20 10 75.5
Likelihood — clinician 17 70 20 10 0 0 0 35.5
Likelihood — clinician 18 0 0 100 0 0 0 65.5
Likelihood — clinician 19 20 80 0 0 0 0 49.5
Likelihood — clinician 20 40 25 15 10 5 5 50.5
Likelihood — clinician 21 100 0 0 0 0 0 25.5
Mean prevqlence 433 236 17.8 11.9 2.1 1.2 47.8
symptomatic

SD prevalence 20.8
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APPENDIX 12

TABLE 83 Elicitation: prevalence of recurrent disease in asymptomatic patients a minimum of 3 months post
completion of primary treatment

Percentage of asymptomatic women with recurrence
Mean prevalence

0-10 11-20 21-30 31-40 41-50 >50 (%)

Midpoint (%) 55 15.5 255 355 45.5 75.5
Likelihood — clinician 1 30 30 40 0 0 0 16.5
Likelihood — clinician 2 100 0 0 0 0 0 5.5
Likelihood — clinician 3 10 5 50 30 5 0 27.0
Likelihood — clinician 4 90 10 0 0 0 0 6.5
Likelihood — clinician 5 90 10 0 0 0 0 6.5
Likelihood — clinician 6 20 20 20 20 15 5 27.0
Likelihood — clinician 7 0 100 0 0 0 0 15.5
Likelihood — clinician 8 10 80 10 0 0 0 15.5
Likelihood — clinician 9

Likelihood — clinician 10 100 0 0 0 0 0 5.5
Likelihood — clinician 11 0 10 90 0 0 0 24.5
Likelihood — clinician 12 95 0 0 0 0 5 9.0
Likelihood — clinician 13 100 0 0 0 0 0 55
Likelihood — clinician 14 0 0 50 50 0 0 30.5
Likelihood — clinician 15 10 60 30 0 0 0 17.5
Likelihood — clinician 16 10 20 40 20 10 0 25.5
Likelihood — clinician 17 100 0 0 0 0 0 5.5
Likelihood — clinician 18 100 0 0 0 0 0 5.5
Likelihood — clinician 19 10 80 10 0 0 0 15.5
Likelihood — clinician 20 5 5 40 30 10 10 34.0
Likelihood — clinician 21 0 6 22 56 11 6 35.5
Mean prevalgnce 44 21.8 20.1 10.3 2.6 1.3 16.7
asymptomatic

SD prevalence 13.1
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TABLE 84 Elicitation: accuracy (PPV) — symptomatic women investigated using CT and/or MRI

Mid-point PPV (%)

95.5 85.5 . Mean PPV (%)

Likelihood — clinician 1 0 0 80 20 0 73.5
Likelihood — clinician 2 50 50 0 0 0 90.5
Likelihood — clinician 3 40 40 10 10 0 86.5
Likelihood — clinician 4 90 10 0 0 0 94.5
Likelihood — clinician 5 70 30 0 0 0 92.5
Likelihood — clinician 6 95 5 0 0 0 95
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 100 0 0 0 0 95.5
Likelihood — clinician 11 50 50 0 0 0 90.5
Likelihood — clinician 12 100 0 0 0 0 95.5
Likelihood — clinician 13 0 0 50 50 0 70.5
Likelihood — clinician 14 50 50 0 0 0 90.5
Likelihood — clinician 15 15 70 15 0 0 85.5
Likelihood — clinician 16 10 80 10 0 0 85.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 10 80 10 0 0 85.5
Likelihood — clinician 19 90 10 0 0 0 94.5
Likelihood — clinician 20 10 20 40 20 10 75.5
Likelihood — clinician 21 90 10 0 0 0 94.5
Mean PPV 53.3 28.6 11.9 5.6 0.6 88.4
SD PPV 9.2
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APPENDIX 12

TABLE 85 Elicitation: accuracy (NPV) — symptomatic women investigated using CT and/or MRI

Mid-point NPV (%)

95.5 85.5 . . Mean NPV (%)

Likelihood — clinician 1 0 80 20 0 0 83.5
Likelihood — clinician 2 70 30 0 0 0 92.5
Likelihood — clinician 3 30 40 20 10 0 84.5
Likelihood — clinician 4 5 90 5 0 0 85.5
Likelihood — clinician 5 80 20 0 0 0 93.5
Likelihood — clinician 6 95 5 0 0 0 95
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 80 20 0 0 0 93.5
Likelihood — clinician 11

Likelihood — clinician 12 10 0 90 0 0 77.5
Likelihood — clinician 13 0 0 100 0 0 75.5
Likelihood — clinician 14 0 50 50 0 0 80.5
Likelihood — clinician 15 80 10 10 0 0 92.5
Likelihood — clinician 16 10 80 10 0 0 85.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 0 10 80 10 0 75.5
Likelihood — clinician 19 20 80 0 0 0 87.5
Likelihood — clinician 20 40 30 10 10 10 83.5
Likelihood — clinician 21 90 10 0 0 0 94.5
Mean NPV 41.2 33.2 23.2 1.8 0.6 87.1
SD NPV 8.7
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TABLE 86 Elicitation: accuracy (PPV) — symptomatic women investigated using CT and/or MRI and PET-CT

Mid-point PPV (%)

95.5 85.5 75.5 5. Mean PPV (%)

Likelihood — clinician 1 0 0 50 50 0 70.5
Likelihood — clinician 2 20 50 30 0 0 84.5
Likelihood — clinician 3 50 40 5 5 0 89.0
Likelihood — clinician 4 100 0 0 0 0 95.5
Likelihood — clinician 5 90 10 0 0 0 94.5
Likelihood — clinician 6 10 90 0 0 0 86.5
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 100 0 0 0 0 95.5
Likelihood — clinician 11 5 90 5 0 0 85.5
Likelihood — clinician 12 95 0 0 0 5 93.5
Likelihood — clinician 13 0 100 0 0 0 85.5
Likelihood — clinician 14 0 50 50 0 0 80.5
Likelihood — clinician 15 1.1 222 333 222 1.1 75.5
Likelihood — clinician 16 0 10 80 10 0 75.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 100 0 0 0 0 95.5
Likelihood — clinician 19 20 80 0 0 0 87.5
Likelihood — clinician 20 5 30 40 20 5 76.5
Likelihood — clinician 21 0 5 90 5 0 75.5
Mean PPV 38.7 32.6 21.3 6.2 1.2 85.6
SD PPV 9.8

© Queen’s Printer and Controller of HMSO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for

Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals 255
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

Park, Southampton SO16 7NS, UK.



APPENDIX 12

TABLE 87 Elicitation: accuracy (NPV) — symptomatic women investigated using CT and/or MRI and PET-CT

Mid-point NPV (%)

95.5 85.5 . . Mean NPV (%)

Likelihood — clinician 1 80 20 0 0 0 93.5
Likelihood — clinician 2 40 40 20 0 0 87.5
Likelihood — clinician 3 90 10 0 0 0 94.5
Likelihood — clinician 4 90 10 0 0 0 94.5
Likelihood — clinician 5 95 5 0 0 0 95.0
Likelihood — clinician 6 100 0 0 0 0 95.5
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 90 10 0 0 0 94.5
Likelihood — clinician 11 0 50 50 0 0 80.5
Likelihood — clinician 12 90 0 0 0 10 91.5
Likelihood — clinician 13 0 100 0 0 0 85.5
Likelihood — clinician 14 0 50 50 0 0 80.5
Likelihood — clinician 15 80 20 0 0 0 93.5
Likelihood — clinician 16 10 80 10 0 0 85.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 90 10 0 0 0 94.5
Likelihood — clinician 19 0 80 20 0 0 83.5
Likelihood — clinician 20 80 10 5 3 2 91.8
Likelihood — clinician 21 100 0 0 0 0 95.5
Mean NPV 62.5 28.1 8.6 0.2 0.7 90.7
SD NPV 7.2
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TABLE 88 Elicitation: accuracy (PPV) — asymptomatic women investigated using CT and/or MRI

Mid-point PPV (%)

Mean PPV
95.5 85.5 5. (%)

Likelihood — clinician 1 0 0 50 50 0 70.5
Likelihood — clinician 2 20 50 30 0 0 84.5
Likelihood — clinician 3 50 40 5 5 0 89.0
Likelihood — clinician 4 100 0 0 0 0 95.5
Likelihood — clinician 5 90 10 0 0 0 94.5
Likelihood — clinician 6 10 90 0 0 0 86.5
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 100 0 0 0 0 95.5
Likelihood — clinician 11 5 90 5 0 0 85.5
Likelihood — clinician 12 95 0 0 0 5 93.5
Likelihood — clinician 13 0 100 0 0 0 85.5
Likelihood — clinician 14 0 50 50 0 0 80.5
Likelihood — clinician 15 1.1 22.2 333 22.2 1.1 75.5
Likelihood — clinician 16 0 10 80 10 0 75.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 100 0 0 0 0 95.5
Likelihood — clinician 19 20 80 0 0 0 87.5
Likelihood — clinician 20 5 30 40 20 5 76.5
Likelihood — clinician 21 0 5 90 5 0 75.5
Mean PPV 38.7 32.6 21.3 6.2 1.2 38.7
SD PPV 9.8
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TABLE 89 Elicitation: accuracy (NPV) — asymptomatic women investigated using CT and/or MRI

Mid-point NPV (%)

———————————  Mean NPV

95.5 85.5 . . (%)
Likelihood — clinician 1 100 0 0 0 0 95.5
Likelihood — clinician 2 40 40 20 0 0 87.5
Likelihood — clinician 3 80 15 5 0 0 93
Likelihood — clinician 4 100 0 0 0 0 95.5
Likelihood — clinician 5 90 10 0 0 0 94.5
Likelihood — clinician 6 10 90 0 0 0 86.5
Likelihood — clinician 7
Likelihood — clinician 8
Likelihood — clinician 9
Likelihood — clinician 10 80 20 0 0 0 93.5
Likelihood — clinician 11 5 90 5 0 0 85.5
Likelihood — clinician 12 5 0 95 0 0 76.5
Likelihood — clinician 13 0 100 0 0 0 85.5
Likelihood — clinician 14 100 0 0 0 0 95.5
Likelihood — clinician 15 80 10 10 0 0 92.5
Likelihood — clinician 16 0 10 80 10 0 75.5
Likelihood — clinician 17 90 10 0 0 0 94.5
Likelihood — clinician 18 90 10 0 0 0 94.5
Likelihood — clinician 19 80 20 0 0 0 93.5
Likelihood — clinician 20 40 30 20 5 5 85
Likelihood — clinician 21 100 0 0 0 0 95.5
Mean NPV 60.6 253 13.1 0.81 0.28 90
SD NPV 7.7
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TABLE 90 Elicitation: accuracy (PPV) — asymptomatic women investigated using CT and/or MRI and PET-CT

Mid-point PPV (%)

———————————— Mean PPV
95.5 85.5 . (%)

Likelihood — clinician 1 80 20 0 0 0 93.5
Likelihood — clinician 2 10 40 40 10 0 80.5
Likelihood — clinician 3 80 20 0 0 0 93.5
Likelihood — clinician 4 100 0 0 0 0 95.5
Likelihood — clinician 5 95 5 0 0 0 95.0
Likelihood — clinician 6 20 80 0 0 0 87.5
Likelihood — clinician 7

Likelihood — clinician 8

Likelihood — clinician 9

Likelihood — clinician 10 100 0 0 0 0 95.5
Likelihood — clinician 11 90 10 0 0 0 94.5
Likelihood — clinician 12 0 95 0 0 5 84.0
Likelihood — clinician 13 0 100 0 0 0 85.5
Likelihood — clinician 14 50 50 0 0 0 90.5
Likelihood — clinician 15 20 30 20 20 10 78.5
Likelihood — clinician 16 10 80 10 0 0 85.5
Likelihood — clinician 17 100 0 0 0 0 95.5
Likelihood — clinician 18 100 0 0 0 0 95.5
Likelihood — clinician 19 80 20 0 0 0 93.5
Likelihood — clinician 20 40 30 20 5 5 85.0
Likelihood — clinician 21 90 10 0 0 0 94.5
Mean PPV 59.2 32.8 5.0 1.9 1.1 90.2
SD PPV 7.7
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TABLE 91 Elicitation: accuracy (NPV) — asymptomatic women investigated using CT and/or MRI and PET-CT

Mid-point NPV (%)

———————— Mean NPV

95.5 85.5 . . (%)
Likelihood — clinician 1 100 0 0 0 0 95.5
Likelihood — clinician 2 50 30 20 0 0 88.5
Likelihood — clinician 3 90 10 0 0 0 94.5
Likelihood — clinician 4 100 0 0 0 0 95.5
Likelihood — clinician 5 95 5 0 0 0 95
Likelihood — clinician 6 90 10 0 0 0 94.5
Likelihood — clinician 7
Likelihood — clinician 8
Likelihood — clinician 9
Likelihood — clinician 10 90 10 0 0 0 94.5
Likelihood — clinician 11 90 10 0 0 0 94.5
Likelihood — clinician 12 95 0 0 0 5 93.5
Likelihood — clinician 13 100 0 0 0 0 95.5
Likelihood — clinician 14 100 0 0 0 0 95.5
Likelihood — clinician 15 90 7 3 0 0 94.2
Likelihood — clinician 16 90 10 0 0 0 94.5
Likelihood — clinician 17 100 0 0 0 0 95.5
Likelihood — clinician 18 100 0 0 0 0 95.5
Likelihood — clinician 19 10 80 10 0 0 85.5
Likelihood — clinician 20 30 40 20 5 5 84
Likelihood — clinician 21 100 0 0 0 0 95.5
Mean NPV 84.4 11.8 2.9 0.3 0.6 93.4
SD NPV 5.5
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TABLE 92 Minimum increase in accuracy required before PET-CT is introduced as a routine investigation in
symptomatic women with initial stage IB-IVA cervical cancer

Minimum decrease Mid-point decrease Minimum decrease Mid-point decrease
Clinician in FP (%) in FP (%) in FN (%) in FN (%)
1 9-11 10 9-11 10
2 20 20 9-11 10
3 9-11 10 6-8 7
4 3-5 4 3-5 4
5 3-5 4 3-5 4
6 9-11 10 3-5 4
7 NS NA NS NA
8 NS NA NS NA
9 9-11 10 9-11 10
10 0-2 1 0-2 1
[N 9-11 10 9-11 10
12 0-2 1 0-2 1
13 6-8 7 6-8 7
14 3-5 4 3-5 4
15 6-8 7 6-8 7
16 9-11 10 9-11 10
17 6-8 7 6-8
18 6-8 7 6-8 7
19 6-8 7 9-11 10
20 6-8 7 6-8 7
21 9-11 10 0-2 1
Average 7.7 6.4

FN, false-negative; FP, false-positive; NA, not applicable; NS, not stated.
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APPENDIX 12

TABLE 93 Minimum increase in accuracy required before PET-CT is introduced as a routine investigation in
asymptomatic women with initial stage IB-IVA cervical cancer

Minimum decrease Mid-point decrease Minimum decrease Mid-point decrease

Clinician in FP (%) in FP (%) in FN (%) in FN (%)
1 9-11 10 9-11 10
2 30 30 2-6 4
3 9-11 10 3-5 4
4 0-2 1 0-2 1

5 3-5 4 3-5 4
6 20 20 20 20
7 NS NA NS NA
8 NS NA NS NA
9 30 30 6-8 7
10 0-2 1 0-2 1
" 3-5 4 9-11 10
12 0-2 1 0-2 1
13 3-5 4 3-5 4
14 9-11 10 9-11 10
15 6-8 7 6-8 7
16 9-11 10 9-11 10
17 3-5 4 6-8 7
18 3-5 4 3-5 4
19 3-5 4 3-5 4
20 9-11 10 9-11 10
21 0-2 1 0-2 1
Average 8.7 6.3

FN, false-negative; FP, false-positive; NA, not applicable; NS, not stated.
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Appendix 13 Effectiveness review list of excluded

studies with reasons for exclusion

TABLE 94 Effectiveness review list of excluded studies with reasons for exclusion

Chemotherapy

Atahan IL, Yildiz F, Ozyar E, Pehlivan B, Genc M, Kose MF, et al. Radiotherapy in the
adjuvant setting of cervical carcinoma: treatment, results, and prognostic factors. Int J
Gynecol Cancer 2007;17:813-20

Benjapibal M, Thirapakawong C, Leelaphatanadit C, Therasakvichya S, Inthasorn P.
A pilot phase Il study of capecitabine plus cisplatin in the treatment of recurrent
carcinoma of the uterine cervix. Oncology 2007;72:33-8

Bigler LR, Tate Thigpen J, Blessing JA, Fiorica J, Monk BJ; Gynecologic Oncology Group.
Evaluation of tamoxifen in persistent or recurrent nonsquamous cell carcinoma of the
cervix: a Gynecologic Oncology Group study. Int J Gynecol Cancer 2004;,14:871-4

Brave M, Dagher R, Farrell A, Abraham S, Ramchandani R, Gobburu J. Topotecan in
combination with cisplatin for the treatment of stage IVB, recurrent, or persistent
cervical cancer. Oncology 2006;20:1401-11

Brewer CA, Blessing JA, Nagourney RA, McMeekin DS, Lele S, Zweizig SL. Cisplatin plus
gemcitabine in previously treated squamous cell carcinoma of the cervix: a phase Il
study of the Gynecologic Oncology Group. Gynecol Oncol 2006;100:385-8

Brooks RA, Rader JS, Dehdashti F Mutch DG, Powell MA, Thaker PH. Surveillance FDG-
PET detection of asymptomatic recurrences in patients with cervical cancer. Gynecol
Oncol 2009;112:104-9

Candelaria M, Arias-Bonfill D, Chavez-Blanco A, Chanona J, Cantt D, Pérez C, et

al. Lack in efficacy for imatinib mesylate as second-line treatment of recurrent or
metastatic cervical cancer expressing platelet-derived growth factor receptor alpha. Int
J Gynecol Cancer 2009;19:1632-7

Chen SW, Liang JA, Hung YC, Yeh LS, Chang WC, Lin WC, et al. Concurrent weekly
cisplatin plus external beam radiotherapy and high-dose rate brachytherapy for
advanced cervical cancer: a control cohort comparison with radiation alone on
treatment outcome and complications. Int J Radiat Oncol Biol Phys 2006;66:1370-7

Dobrowsky W, Huigol NG, Jayatilake RS, Kizilbash NI, Okkan S, Kagiya VT, et al. AK-
2123 (Sanazol) as a radiation sensitizer in the treatment of stage Il cervical cancer:
results of an IAEA multicentre randomised trial. Radiother Oncol 2007;82:24-9

Duenas-Gonzalez A, Cetina-Perez L, Lopez-Graniel C, Gonzalez-Enciso A, Gomez-
Gonzalez E, Rivera-Rubi L, et al. Pathologic response and toxicity assessment of
chemoradiotherapy with cisplatin versus cisplatin plus gemcitabine in cervical cancer: a
randomised Phase Il study. Int J Radiat Oncol Biol Phys 2005;61:817-23

Eifel PJ, Winter K, Morris M, Levenback C, Grigsby PW, Cooper J, et al. Pelvic irradiation
with concurrent chemotherapy versus pelvic and para-aortic irradiation for high-risk
cervical cancer: an update of radiation therapy oncology group trial (RTOG) 90-01.

J Clin Oncol 2001,22:872-80

Elst P, Ahankour F, Tjalma WAA. Management of recurrent cervical cancer. Review of
the literature and case report. Eur J Gynaecol Oncol 2007;28:435-41

Wrong intervention — adjuvant

radiotherapy

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong study design — diagnostic

study

Wrong study design — not a RCT

Wiaiting to be received

Wrong population — primary
treatment

Wrong population — primary
treatment

Wrong population — primary
treatment

Wrong study design — not a RCT
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TABLE 94 Effectiveness review list of excluded studies with reasons for exclusion (continued)

Gold MA, Tian C, Whitney CW, Rose PG, Lanciano R. Surgical versus radiographic
determination of para-aortic lymph node metastases before chemoradiation for
locally advanced cervical carcinoma: a Gynecologic Oncology Group study. Cancer
1954;112:1954-63

Long H Illl, Nelimark RA, Podratz KC, Suman V, Keeney GL, Nikcevich DA, et al. Phase
Il comparison of methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC)

vs. doxorubicin and cisplatin (AC) in women with advanced primary or recurrent
metastatic carcinoma of the uterine endometrium. Gynecol Oncol 2006;100:501-5

Mabuchi S, Morishige K, Isohashi F, Yoshioka Y, Takeda T, Yamamoto T, et al.
Postoperative concurrent nedaplatin-based chemoradiotherapy improves survival
in early-stage cervical cancer patients with adverse risk factors. Gynecol Oncol
2000;115:482-7

Mabuchi S, Morishige K, Fujita M, Tsutsui T, Sakata M, Enomoto T, et al. The activity
of carboplatin and paclitaxel for recurrent cervical cancer after definitive radiotherapy.
Gynecol Oncol 2009;113:200-4

Maluf FC, Leiser AL, Aghajanian C, Sabbatini P, Pezzulli S, Chi DS, et al. Phase Il study
of tirapazamine plus cisplatin in patients with advanced or recurrent cervical cancer. Int
J Gynecol Cancer 2006;16:1165-71

Martinez-Monge R, Jurado M, Cambeiro M, Valero J, Villafranca E, Alcazar JL.
Perioperative high-dose-rate brachytherapy in locally advanced and recurrent
gynecologic cancer: initial results of a phase Il trial. Brachytherapy 2003;5:203-10

Matulonis UA, Campos S, Duska L, Krasner CN, Atkinson T, Penson RT, et al. Phase /Il
dose finding study of combination cisplatin and gemcitabine in patients with recurrent
cervix cancer. Gynecol Oncol 2006;103:160-4

Micha JP, Goldstein BH, Rettenmaier MA, Brown JV 3rd, John CR, Markman M.
Surgery alone or surgery with a combination radiation or chemoradiation for
management of patients with bulky-stage IB2 cervical carcinoma. Int J Gynecol Cancer
2006;16:1147-51

Miglietta L, Franzone P, Centurioni MG, Boni L, Tacchini L, Cosso M, et al. A phase
Il trial with cisplatin-paclitaxel cytotoxic treatment and concurrent external and
endocavitary radiation therapy in locally advanced or recurrent cervical cancer.
Oncology 2006;70:19-24

Motton S, Houvenaeghel G, Delannes M, Querleu D, Soulé-Tholy M, Hoff J, et al.
Results of surgery after concurrent chemoradiotherapy in advanced cervical cancer:
comparison of extended hysterectomy and extrafascial hysterectomy. Int J Gynecol
Cancer 2010;20:268-75

Nagy V, Coza O, Ordeanu C, Traila A, Rancea A, Todor N, et al. Radiotherapy versus
concurrent 5-day cisplatin and radiotherapy in locally advanced cervical carcinoma:
long-term results of a phase Ill randomised trial. Strahlenther Onkol 2009;185:177-83

Noda K, Ohashi Y, Sugimori H, Ozaki M, Niibe H, Ogita S, et al. Phase Ill double-blind
randomised trial of radiation therapy for stage IlIB cervical cancer in combination
with low- or high-dose Z-100: treatment with immunomodulator, more is not better.
Gynecol Oncol 2006;101:455-63

Piura B, Rabinovich A, Friger M. Recurrent cervical carcinoma after radical hysterectomy
and pelvic lymph node dissection: a study of 32 cases. Eur J Gynaecol Oncol
2008;29:31-6

Poolkerd S, Leelahakorn S, Manusirivithaya S, Tangjitgamol S, Thavaramara T,
Sukwattana P, et al. Survival rate of recurrent cervical cancer patients. J Med Assoc
Thail 2006,;89:275-82

Wrong study design — not a RCT

Wrong population — endometrial
cancer

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong study design — not a RCT

Waiting to be received

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong study design — not a RCT

Waiting to be received

Wrong population — primary
treatment

Wrong population — primary
treatment

Waiting to be received

Wrong study design — not a RCT
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TABLE 94 Effectiveness review list of excluded studies with reasons for exclusion (continued)

Saito |, Kitagawa R, Fukuda H, Shibata T, Katsumata N, Konishi |, et al. A phase Il trial
of paclitaxel plus carboplatin versus paclitaxel plus cisplatin in stage IVB, persistent or
recurrent cervical cancer: Gynecologic Cancer Study Group/Japan Clinical Oncology
Group Study (JCOGO0505). Jpn J Clin Oncol 2010;40:90-3

Smaniotto D, D'Agostino G, Luzi S, Valentini V, Macchia G, Mantini G, et al.
Concurrent 5-fluorouracil, mitomycin C and radiation with or without brachytherapy
in recurrent cervical cancer: a scoring system to predict clinical response and outcome.
Tumori 2005;91:295-301

Tacev T, Vacek A, Ptackova B, Strnad V. Hypoxic versus normoxic external-

beam irradiation of cervical carcinoma combined with californium-252 neutron
brachytherapy. Comparative treatment results of a 5-year randomised study.
Strahlenther Onkol 2005;181:273-84

Tan LT, Zahra M. Long-term survival and late toxicity after chemoradiotherapy for
cervical cancer — the Addenbrooke’s experience. Clin Oncol 2008;20:358-64

Tewari KS, Monk BJ. Recent achievements and future developments in advanced and
recurrent cervical cancer: trials of the Gynecologic Oncology Group. Semin Oncol
2009;36:170-80
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intraoperative radiotherapy for recurrent gynecologic malignancies. Int J Radiat Oncol
Biol Phys 2007;69:504-11

Vasishta S, Varghese A, Ragheb A. Patterns of failure in cervical carcinoma and
outcome of salvage therapy: a retrospective study. Gulf J Oncol 2007;1:43-9

Vieira SC, Costa DR, Meneses AD, Borges e Silva J, Oliveira AK, Sousa RB. [Post-
radiotherapy pelvic exenteration in relapsed cervical cancer: experience of a tertiary
health service in the northeast of Brazil.] Rev Bras Ginecol Obstet 2009;31:22-7

Vorgias G, Profitis E, Sarris G, Strigou S, Kosmas C, Katsoulis M, et al. Evaluation of the
possible benefits of post-radiotherapy surgery after concomitant chemoradiotherapy
with a new radio-sensitizing regimen (irinotecan/CPT-11, interferon A2b and
amifostine) for advanced-stage cervical carcinoma. Preliminary results of a pilot phase-II
study. / BUON 2007;14:197-202

Radiotherapy/chemoradiotherapy

Badakh DK, Grover AH. Reirradiation with high-dose-rate remote afterloading
brachytherapy implant in patients with locally recurrent or residual cervical carcinoma.
J Cancer Res Ther 2009;5:24-30

Bellotti JE, Kagan AR, Wollin M, Olch A. Application of the ICRU Report 38 reference
volume concept to the radiotherapeutic management of recurrent endometrial and
cervical carcinoma. Radliother Oncol 1993;26:254-9

Bignardi M, Bardelli D, Bertoni F, Tordiglione M. Treatment by radiotherapy alone of
uterine cervix carcinoma recurrent in the pelvis. Radiol Med 1988,75:540-4

Blake PR, Branson AN, Lambert HE. Combined radiotherapy and chemotherapy for
advanced carcinoma of the cervix. Clin Radiol 1986;37:465-9

Boyce J, Fruchter RG, Nicastri AD, Ambiavagar PC, Reinis MS, Nelson JH Jr. Prognostic
factors in stage | carcinoma of the cervix. Gynecol Oncol 1981;12:154-65

Ongoing study — description of
methodology

Waiting to be received

Wrong population — primary
treatment

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong population — population
with gynecological malignancies

Wrong study design — not a RCT

Wrong study design — not a RCT

Wrong population — primary
treatment

Wrong population —
re-irradiation

Irrelevant or inadequate
presented outcomes — results
presented separately for each
patient

Irrelevant or inadequate
presented outcomes — results
presented altogether for patients
with different types of primary
treatment (radiotherapy and/or
chemoradiotherapy with surgery)

Wrong population — primary
treatment

Wrong population — primary
treatment
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TABLE 94 Effectiveness review list of excluded studies with reasons for exclusion (continued)

Irrelevant or inadequate
presented outcomes — results
presented altogether for patients
with or without previous
irradiation

Wrong population — primary
treatment

Wrong study design — letter

Irrelevant or inadequate
presented outcomes — results
presented altogether for
different types of primary
treatment [radiation (60% of
patients) and/or surgery]

Waiting to be received
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presented outcomes — not all
patients were analysed, results
separate for each patient
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treatment

Irrelevant or inadequate
presented outcomes — results
presented altogether for patients
with and without previous
irradiation

Wrong population — primary

radiotherapy

Wrong study design — letter

Waiting to be received

Waiting to be received

Irrelevant or inadequate
presented outcomes — results
presented together for patients
with and without previous
irradiation
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Appendix 17 Systematic review of single cisplatin
treatment in cervical cancer

Methods

Searches were conducted in MEDLINE (Ovid) and the Cochrane database (CENTRAL; from inception to
January 2012) for any studies evaluating cisplatin in cervical cancer. The search terms used were ‘cisplatin’
and “cervical cancer’. Both MeSH terms and text words were used and a therapy clinical query maximising
sensitivity was used in MEDLINE. Reference lists from relevant systematic reviews and guidelines were also
searched. Included were any fully published RCTs in women with diagnosed cervical cancer (any stage,
recurrent or primary) investigating cisplatin (including synonyms such as cis-platinum, cis-DDP) compared

with no treatment and presenting any clinical outcomes but specifically interested in overall survival curves.

The best-quality evidence for input into the economic model was sought. Preliminary and final inclusion
decisions were made by one researcher (CM). Data extraction and quality assessment for the chosen
RCT were performed by two researchers (CM, PA). If more than one large recent good-quality study was
available meta-analysis would have been performed but this proved not to be necessary.

Results

Database searches yielded 1524 citations. Two published papers that nearly met the inclusion criteria were
excluded: the study by Bonomi et al.?4 is a RCT that evaluates three different doses of cisplatin but has no
control arm, and the study by Thigpen et al.’* is a case series of cisplatin in recurrent cervical cancer and
has no control arm without cisplatin. Three abstracts®¢'>0" were also excluded. One paper'? was not
available but as this did not give a sample size (as reported in Tzorias et al.’*®) it would be unlikely that
this would be the best paper available. Four full papers'?”:1%3-15> were evaluated and all compared cisplatin

plus radiotherapy with radiotherapy only. Pearcey et al.’?” was chosen as the best paper for several reasons:

participants were enrolled between 1991 and 1996 (i.e. after 1990), it had the largest sample size (259
patients), patients had a variety of FIGO stages including IVA and a survival curve for both arms was
presented for up to 10 years.
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Appendix 18 Health economics
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Branch probabilities used in model 1

Surgical treatment for initial cervical cancer
Asymptomatic without cancer (A)

Surviving within 3 months having received clinical
follow-up

Progressing to recurrent cervical cancer after having a

biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

Asymptomatic cancer at 3 months (B)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Asymptomatic recurrence (C)

Surviving within 3 months after treatment
Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Symptomatic recurrence (D)

Surviving within 3 months after treatment
Surviving within 3 months following undetected
cancer

Symptomatic cancer at 3 months (E)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

NIHR Journals Library

al

a2

a3

a4

b1

b2

b3

cl

c2

c3

d1

d2

e2

0.9993

0.0103

0.9000

0.9000

0.9307

0.8406

0.9000

0.9307

0.8406

0.9000

0.9307

0.8406

0.9307

0.8406

0.0098 to
0.0108

0.8550 to
0.9450

0.8550 to
0.9450

0.8807 to
0.9807

0.7986 to
0.8826

0.8550 to
0.9450

0.8807 to
0.9807

0.7986 to
0.8826

0.8550 to
0.9450

0.8807 to
0.9807

0.7986 to
0.8826

0.8807 to
0.9807

0.7986 to
0.8826

Fixed

Beta(506.35, 48,654.06)

Beta(149.37, 16.60)

Beta(149.37, 16.60)

Beta(102.90, 7.66)

Beta(241.05, 45.71)

Beta(123.47, 13.72)

Beta(89.25, 6.65)

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Beta(89.25, 6.65)

Beta(241.05, 45.71)

Beta(89.25, 6.65)

Beta(241.05, 45.71)
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TABLE 98 Branch probabilities used in model 1 (continued)

Range

(95% ClI)  Probability distribution

Symptomatic without cancer (F)

Surviving within 3 months following false symptoms ~ f1 0.9993 Fixed

Progressing to recurrent cervical cancer after havinga 2 0.0103 0.0094 to  Beta(506.35, 48654.06)
biopsy and survived within 3 months 0.0112

Recurrence being asymptomatic given recurrence 13 0.4000 0.3800 to  Beta(915.02, 1372.53)
occurred within 3 months 0.4200

Remaining asymptomatic without cancer within f4 0.9000 0.8550 to  Beta(149.37, 16.60)

3 months given no recurrence 0.9450

Post treatment: asymptomatic cancer at 3 months (G)

Mean survival time following treatment for those g 0.9307 0.8807 to  Beta(89.25, 6.65)
who were diagnosed with asymptomatic cancer at 0.9807
3 months

Post treatment: asymptomatic (H)

Mean survival time following treatment for those h 0.9307 0.8807 to  Beta(89.25, 6.65)
who were diagnosed with asymptomatic cancer 0.9807

Post treatment: symptomatic cancer at 3 months (1)

Mean survival time following treatment for those i 0.9307 0.8807 to  Beta(89.25, 6.65)
who were diagnosed with symptomatic cancer at 0.9807
3 months

Post treatment: symptomatic (J)

Mean survival time following treatment for those j 0.9307 0.8807 to  Beta(89.25, 6.65)
who were diagnosed with symptomatic cancer 0.9807
Dead (absorbing state)
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Transition probabilities used in model 2

Surgical treatment for initial cervical cancer
Asymptomatic without cancer (A)

Surviving within 3 months having received clinical
follow-up

Progressing to recurrent cervical cancer after having
a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

Asymptomatic cancer at 3 months (B)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Asymptomatic recurrence (C)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Symptomatic recurrence (D)

Surviving within 3 months after treatment
Surviving within 3 months following undetected
cancer

Symptomatic cancer at 3 months (E)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

Symptomatic without cancer (F)

Surviving within 3 months following false symptoms

Progressing to recurrent cervical cancer after having
a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

NIHR Journals Library

al

a2

a3

a4

b1

b2

b3

cl

c2

c3

d1

d2

el

e2

f1
f2

13

f4

0.9993

0.0103

0.9000

0.9000

0.9778

0.8406

0.9000

0.9778

0.8406

0.9000

0.9778

0.8406

0.9778

0.8406

0.9993
0.0103

0.4000

0.9000

0.0098 to
0.0108

0.8550 to
0.9450

0.8550 to
0.9450

0.8526 to
0.9968

0.7986 to
0.8826

0.8550 to
0.9450

0.8526 to
0.9968

0.7986 to
0.8826

0.8550 to
0.9450

0.8526 to
0.9968

0.7986 to
0.8826

0.8526 to
0.9968

0.7986 to
0.8826

0.0094 to
0.0112

0.3800 to
0.4200

0.8550 to
0.9450

Fixed

Beta(506.35, 48654.06)

Beta(149.37, 16.60)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Fixed

Beta(506.35, 48,654.06)

Beta(915.02, 1372.53)

Beta(149.37, 16.60)
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TABLE 99 Transition probabilities used in model 2 (continued)

Label

Post treatment: asymptomatic cancer at 3 months (G)

Mean survival time following treatment for those
who were diagnosed with asymptomatic cancer at
3 months

Post treatment: asymptomatic (H)

Mean survival time following treatment for those
who were diagnosed with asymptomatic cancer

Post treatment: symptomatic cancer at 3 months (1)

Mean survival time following treatment for those
who were diagnosed with symptomatic cancer at
3 months

Post treatment: symptomatic (J)

Mean survival time following treatment for those
who were diagnosed with symptomatic cancer

Dead (absorbing state)

9

h

i

Stage:
early

0.9778

0.9778

0.9778

0.9778

Range
(95% CI)

0.8526 to
0.9968

0.8526 to
0.9968

0.8526 to
0.9968

0.8526 to
0.9968

Probability distribution

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate
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Transition probabilities used in model 3

Surgical treatment for initial cervical cancer
Asymptomatic without cancer (A)

Surviving within 3 months having received clinical
follow-up

Progressing to recurrent cervical cancer after
having a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

Asymptomatic cancer at 3 months (B)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Asymptomatic recurrence (C)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Symptomatic recurrence (D)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

Symptomatic cancer at 3 months (E)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

Symptomatic without cancer (F)

Surviving within 3 months following false
symptoms

Progressing to recurrent cervical cancer after
having a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

NIHR Journals Library

al

a2

a3

a4

b1

b2

b3

cl

c2

c3

d1

d2

el

e2

f1

f2

f3

f4

0.9993

0.0103

0.9000

0.9000

0.9779

0.8406

0.9000

0.9779

0.8406

0.9000

0.9779

0.8406

0.9779

0.8406

0.9993

0.0103

0.4000

0.9000

0.0098 to
0.0108

0.8550 to
0.9450

0.8550 to
0.9450

0.8530 to
0.9969

0.7986 to
0.8826

0.8550 to
0.9450

0.8530 to
0.9969

0.7986 to
0.8826

0.8550 to
0.9450

0.8530 to
0.9969

0.7986 to
0.8826

0.8530 to
0.9969

0.7986 to
0.8826

0.0098 to
0.0108

0.3800 to
0.4200

0.8448 to
0.9442

Fixed

Beta(506.35, 48,654.06)

Beta(149.37, 16.60)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Fixed

Beta(506.35, 48,654.06)

Beta(915.02, 1372.53)

Beta(149.37, 16.60)
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TABLE 100 Transition probabilities used in model 3 (continued)

Label

Post treatment: asymptomatic cancer at 3 months (G)

Mean survival time following treatment for those
who were diagnosed with asymptomatic cancer at
3 months

Post treatment: asymptomatic (H)

Mean survival time following treatment for those
who were diagnosed with asymptomatic cancer

g

h

Post treatment: symptomatic cancer at 3 months (1)

Mean survival time following treatment for those
who were diagnosed with symptomatic cancer at
3 months

Post treatment: symptomatic (J)

Mean survival time following treatment for those
who were diagnosed with symptomatic cancer

Dead (absorbing state)

j

Stage:
late

0.9779

0.9779

0.9779

0.9779

Range
(95% CI)

0.8530 to
0.9969

0.8530 to
0.9969

0.8530 to
0.9969

0.8530 to
0.9969

Probability distribution

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate

Converted from log-normal
distribution for hazard rate
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Transition probabilities used in model 4

Surgical treatment for initial cervical cancer
Asymptomatic without cancer (A)

Surviving within 3 months having received clinical
follow-up

Progressing to recurrent cervical cancer after
having a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

Asymptomatic cancer at 3 months (B)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Asymptomatic recurrence (C)

Surviving within 3 months after treatment

Surviving within 3 months if cancer is undetected
and untreated

Remaining asymptomatic with untreated cancer
conditional on surviving within 3 months

Symptomatic recurrence (D)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

Symptomatic cancer at 3 months (E)

Surviving within 3 months after treatment

Surviving within 3 months following undetected
cancer

Symptomatic without cancer (F)

Surviving within 3 months following false
symptoms

Progressing to recurrent cervical cancer after
having a biopsy and survived within 3 months

Recurrence being asymptomatic given recurrence
occurred within 3 months

Remaining asymptomatic without cancer within
3 months given no recurrence

NIHR Journals Library

al

a2

a3

a4

b1

b2

b3

cl

c2

c3

d1

d2

el

e2

f1

f2

f3

f4

0.9993

0.0103

0.9000

0.9000

0.9778

0.8406

0.9000

0.9778

0.8406

0.9000

0.9778

0.8406

0.9778

0.8406

0.9993

0.0103

0.4000

0.9000

0.0098 to
0.0108

0.8448 to
0.9442

0.8448 to
0.9442

0.8526 to
0.9968

0.7986 to
0.8826

0.8448 to
0.9442

0.8526 to
0.9968

0.7986 to
0.8826

0.8448 to
0.9442

0.8526 to
0.9968

0.7986 to
0.8826

0.8526 to
0.9968

0.7986 to
0.8826

0.0094 to
0.0112

0.3800 to
0.4202

0.8448 to
0.9442

Fixed

Beta(506.35, 48,654.06)

Beta(149.37, 16.60)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal

distribution for hazard rate

Beta(241.05, 45.71)

Beta(149.37, 16.60)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Converted from log-normal
distribution for hazard rate

Beta(241.05, 45.71)

Fixed

Beta(506.35, 48,654.06)

Beta(915.02, 1372.53)

Beta(149.37, 16.60)
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TABLE 101 Transition probabilities used in model 4 (continued)

Post treatment: asymptomatic cancer at 3 months (G)

Mean survival time following treatment for those g 0.9778 0.8526to  Converted from log-normal
who were diagnosed with asymptomatic cancer at 0.9968 distribution for hazard rate
3 months

Post treatment: asymptomatic (H)

Mean survival time following treatment for those h 0.9778 0.8526to  Converted from log-normal
who were diagnosed with asymptomatic cancer 0.9968 distribution for hazard rate

Post treatment: symptomatic cancer at 3 months (1)

Mean survival time following treatment for those i 0.9778 0.8526to  Converted from log-normal
who were diagnosed with symptomatic cancer at 0.9968 distribution for hazard rate
3 months

Post treatment: symptomatic (J)

Mean survival time following treatment for those j 0.9778 0.8526to  Converted from log-normal
who were diagnosed with symptomatic cancer 0.9968 distribution for hazard rate
Dead (absorbing state)

Description of the pathways for the model structure

Asymptomatic without cancer

At cycle 2 and onwards, that is, at 6 months’ follow-up and onwards, these women, in accordance with
the schedule, will receive standard practice together with PET-CT. Women with an abnormal examination
will receive a biopsy. Women who survived 3 months following the biopsy can either become recurrent

or remain without recurrence. For those women who become recurrent, the disease can be either
asymptomatic or symptomatic. Those women who remain without recurrence can remain asymptomatic
without cancer or symptomatic without cancer. Women who survived after normal examination or no
examination can become recurrent or remain free of recurrent cervical cancer. Again, women in this group
can also remain free of recurrence or remain asymptomatic without cancer or symptomatic without cancer.
In the model structures below (specifically Figures 39 and 40) the term ‘No examination’ relates to cycles in
the process in which the frequency of examination has dropped from every 3 months to every 6 months so
at that point in the cycle there is no examination conducted.

Symptomatic without cancer

Women with symptoms that they suspect are related to recurrent cervical cancer will receive standard
practice and PET-CT. Women who received an abnormal result will receive a biopsy. In this group the
biopsy will confirm no recurrent cervical cancer and women will not receive any treatment. Women who
survive at 3 months following biopsy can either become recurrent or remain without recurrence. For
those women who are recurrent, the disease can be either asymptomatic or symptomatic. Those women
who remained free of recurrence can remain asymptomatic without cancer or symptomatic without
cancer. Women who survive after normal examination can become recurrent or remain free of recurrent
cervical cancer.

Asymptomatic cancer at 3 months

At 3 months following treatment for initial cervical cancer, these women, in accordance with the schedule,
will receive standard practice and PET-CT. Women with an abnormal examination will receive a biopsy. On
confirmatory biopsy, women will receive treatment for persistent cancer. Women who survive 3 months
following treatment will remain in the post-treatment asymptomatic with cancer state. Women with

© Queen'’s Printer and Controller of HMISO 2013. This work was produced by Meads et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

315



316

APPENDIX 18

no examination or a normal examination who survive 3 months will become either asymptomatic or
symptomatic recurrent in the next cycle of the model.

Asymptomatic recurrence

Women who have asymptomatic recurrence will receive standard practice and PET-CT. Women with an
abnormal examination will receive a biopsy. On confirmatory biopsy, women will receive treatment for
asymptomatic recurrent cancer. Women who survive for 3 months following treatment will remain in the
post-treatment asymptomatic with cancer state. Women with no examination or a normal examination
who survive 3 months will become either asymptomatic or symptomatic recurrent in the next model cycle.

Symptomatic recurrence

Women who have symptomatic recurrence will receive standard practice and PET-CT. Women with an
abnormal examination will receive a biopsy. On confirmatory biopsy, women will receive treatment for
symptomatic recurrent cancer. Women who survive 3 months following treatment will remain in the post-
treatment symptomatic recurrence state. Women with a normal examination who survive 3 months will
remain symptomatic in the next model cycle.

Symptomatic cancer at 3 months

Women who have symptomatic recurrence will receive standard practice and PET-CT. Women with an
abnormal examination will receive a biopsy. On confirmatory biopsy, women will receive treatment for
symptomatic persistent cancer. Women who survive 3 months following treatment will remain in the
post-treatment symptomatic persistent state. Women with a normal examination who survive 3 months
will remain symptomatic in the next model cycle and would be considered as recurrent once detected.

Post-treatment asymptomatic cancer at 3 months
Women will remain in this state until death.

Post-treatment symptomatic cancer at 3 months
Women will remain in this state until death.

Post-treatment asymptomatic recurrence
Women will remain in this state until death.

Post-treatment symptomatic recurrence
Women will remain in this state until death.

NIHR Journals Library
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FIGURE 37 Decision tree-like model structure.
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FIGURE 39 Pathway for the PET-CT as an adjunct to standard practice strategy for women who are asymptomatic at 3 months (persistent).
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