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Abstract

Use of classical and novel biomarkers as prognostic risk
factors for localised prostate cancer: a systematic review

P Sutcliffe,'" S Hummel,' E Simpson,' T Young,' A Rees,' A Wilkinson,'

F Hamdy,? N Clarke® and ] Staffurth*

'"The University of Sheffield, School of Health and Related Research (ScHARR), UK

Royal Hallamshire Hospital, Glossop Road, Sheffield, UK

3Manchester University, Christie Hospital and Salford Royal Hospital, Manchester, UK
“‘Department of Clinical Oncology, Velindre Hospital, Cardiff, UK

*Corresponding author

Objectives: To provide an evidence-based perspective
on the prognostic value of novel markers in localised
prostate cancer and to identify the best prognostic
model including the three classical markers and
investigate whether models incorporating novel markers
are better.

Data sources: Eight electronic bibliographic databases
were searched during March—April 2007. The reference
lists of relevant articles were checked and various health
services research-related resources consulted via the
internet. The search was restricted to publications from
1970 onwards in the English language.

Methods: Selected studies were assessed, data
extracted using a standard template, and quality
assessed using an adaptation of published criteria.
Because of the heterogeneity regarding populations,
outcomes and study type, meta-analyses were not
undertaken and the results are presented in tabulated
format with a narrative synthesis of the results.

Results: In total 30 papers met the inclusion criteria,

of which 28 reported on prognostic novel markers and
five on prognostic models. A total of 21 novel markers
were identified from the 28 novel marker studies. There
was considerable variability in the results reported, the
quality of the studies was generally poor and there was a
shortage of studies in some categories. The marker with
the strongest evidence for its prognostic significance
was prostate-specific antigen (PSA) velocity (or doubling
time). There was a particularly strong association
between PSA velocity and prostate cancer death in both
clinical and pathological models. In the clinical model
the hazard ratio for death from prostate cancer was 9.8

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

(95% Cl 2.8-34.3, p < 0.001) in men with an annual
PSA velocity of more than 2 ng/ml versus an annual PSA
velocity of 2 ng/ml or less; similarly, the hazard ratio was
12.8 (95% Cl 3.7-43.7,p < 0.001) in the pathological
model. The quality of the prognostic model studies

was adequate and overall better than the quality of the
prognostic marker studies. Two issues were poorly
dealt with in most or all of the prognostic model studies:
inclusion of established markers and consideration

of the possible biases from study attrition. Given the
heterogeneity of the models, they cannot be considered
comparable. Only two models did not include a novel
marker, and one of these included several demographic
and co-morbidity variables to predict all-cause mortality.
Only two models reported a measure of model
performance, the C-statistic, and for neither was it
calculated in an external data set. It was not possible to
assess whether the models that included novel markers
performed better than those without.

Conclusions: This review highlighted the poor quality
and heterogeneity of studies, which render much of

the results inconclusive. It also pinpointed the small
proportion of models reported in the literature that are
based on patient cohorts with a mean or median follow-
up of at least 5 years, thus making long-term predictions
unreliable. PSA velocity, however, stood out in terms of
the strength of the evidence supporting its prognostic
value and the relatively high hazard ratios. There is great
interest in PSA velocity as a monitoring tool for active
surveillance but there is as yet no consensus on how it
should be used and, in particular, what threshold should
indicate the need for radical treatment.
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Glossary and list of abbreviations

Glossary

Biochemical Involves chemical processes in
living organisms.

Biomarker Specific biochemical in the body
that might help to measure the progress of
disease or the effectiveness of treatment.

Biopsy Sampling of tissue from a specific area
of the body (e.g. the prostate) to check for
abnormalities such as cancer.

Brachytherapy Form of radiation therapy
involving radioactive seeds that are implanted
within the prostate, which then emit radiation
to help destroy the cancer.

Cancer Growth of abnormal cells in the body
in an uncontrolled manner.

Downstaging Lowering the clinical stage of
prostate cancer before attempted curative
treatment (e.g. from stage 13a to stage 12b).

Early localised prostate cancer In the current
report this is defined as clinical or pathological
stage TT/T2/T3NOMO, or Jewett—Whitmore
system stages A, B and C.

Epidemiology Study of the causes, distribution
and control of disease in populations.

Etiology Study of factors involved in the
development of a disease.

External beam radiation therapy Radiation
delivered by a machine directed at the area to
be radiated.

Frozen section Technique involving the
removal and freezing of tissue, which is cut
into thin slices and stained for microscopic
examination.

Gleason grade Method of classifying prostate
cancer tissue for degree of loss of normal
glandular architecture; a grade from 1 to 5 is
assigned, with high numbers indicating poor
differentiation and therefore more aggressive
cancer.

Gleason score Two Gleason grade numbers
are added together to produce the Gleason
score (e.g. Gleason score of 4 + 3 =7 means that
Gleason grade 4 is the most commonly found
type of cell and Gleason grade 3 is the second
most commonly found, producing a total
Gleason score of 7).

Grade Describes the degree of severity of a
cancer.

Heterogeneous (heterogeneity) Composed
of a diverse mixture of different kinds or
subgroups.

Hormone therapy Use of hormones, hormone
analogues and specific surgical techniques to
treat a disease.

Prognosis Potential clinical outlook or chance
of recovery based on the status and likely
course of the disease.

Progression Continuing growth of a cancer.
Prostate Gland surrounding the urethra,
located immediately below the bladder in

males.

Prostatectomy Surgical procedure to remove
part or all of the prostate gland.

Prostate-specific antigen Protein secreted
by epithelial cells of the prostate gland; it has

continued

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

vii



viii

Glossary and list of abbreviations

been used to identify potential problems in the
prostate gland.

Prostate-specific antigen doubling

time Calculation of the time taken for the
prostate-specific antigen value to double using
at least three values separated by at least 3
months each.

Prostate-specific antigen velocity Calculation
of the rate of increase in prostate-specific
antigen levels in succeeding prostate-specific
antigen tests.

Radiation therapy Use of X-rays and other
types of radiation to destroy malignant tissue
and cells.

Radical prostatectomy Surgical procedure to
remove the entire prostate gland and seminal
vesicles.

Recurrence Reappearance of disease.

Risk Probability or chance that a specific event
will or will not happen.

Stage Term used to define the size and
physical extent of a cancer.

Staging Process of determining the extent

of disease in a patient from all available
information. The two staging methods are the
Whitmore-Jewett staging classification and the
more detailed TNM classification.

Transurethral resection of the
prostate Surgical procedure to remove tissue
obstructing the urethra.

List of abbreviations

ACP acid phosphatase

AAM African American men

ASCO American Society of Clinical
Oncology

ASTRO American Society for
Therapeutic Radiology and
Oncology

AUA American Urological Association

BDEF(s) biochemical disease-free
(survival)

BP biochemical progression

BPH benign prostatic hyperplasia

CAP College of American Pathologists

CCTR Cochrane Central Register of

Controlled Trials

CDSR Cochrane Database of Systematic
Reviews

CI confidence interval

CINAHL Current Index to Nursing and

Allied Health Literature

CpP clinical progression

cT computerised tomography

DRE digital rectal examination

EBRT external beam radiation therapy

EPV events per variable

ERSPC European Randomised Study of
Screening for Prostate Cancer

HR hazard ratio

HTA Health Technology Assessment
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iPSA

IMRT

IUCC

LUTS
MRI
NA

NHS EED

NHT
NS
OR
PAP
PCD

PCLO

PCSWG

PEFS
Preop

ProtecT

PSA

PSAV

initial prostate-specific antigen

intensity-modulated conformal
radiotherapy

International Union Against
Cancer

lower urinary tract symptoms
magnetic resonance imaging
not applicable

NHS Economic Evaluation
Database

neoadjuvant hormonal therapy
not stated

odds ratio

prostatic acid phosphatase
prostate cancer death

Prostate, Lung, Colorectal, and
Ovary 'Trial

Prostate Cancer Specialty
Working Group

progression-free survival
preoperative

Prostate Testing for Cancer and
Treatment

prostate-specific antigen

prostate-specific antigen velocity

PSADT

QALY

QoL

QUOROM

RCT
RP
RR

RTOG

SCIM-RT

SE
SG
SRT

Stath

TNM

TRUS

TURP

WM

WHO

prostate-specific antigen
doubling time

quality-adjusted life-year
quality of life

Quality of Reporting of Meta-
analyses

randomised controlled trial
radical prostatectomy
relative risk

Radiation Therapy and
Oncology Group

short-course intensity-modulated
radiotherapy

standard error
standard gamble
standard radiotherapy

signal transducer and activator
of transcription-5

size of the primary tumour,
extent of lymph node
involvement, presence or

absence of metastases

transrectal ultrasound
sonography

transurethral resection of the
prostate

white men

World Health Organization

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 in the
notes at the end of the table.
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Executive summary

Background

Prostate cancer is the most prevalent malignancy
in men worldwide and is a leading cause of

cancer death. Many men with early localised
prostate cancer (i.e. clinical or pathological stage
TI-T3NOMO or Jewett—-Whitmore system stages A,
B, C) will never suffer any symptoms or adverse
effects of the disease, but because of the difficulties
in identifying this group of patients the majority
do receive radical local treatment, which can result
in erectile dysfunction and urinary leakage. The
problem for clinicians is deciding which men have
fast-growing cancers that need essential treatment
and which men have slow-growing cancers that
will never trouble them. Prognostic markers may
help to avoid unnecessary treatment and identify
patients with poor outcomes who would be
candidates for trials of adjuvant treatment.

Objectives

The current systematic review aims to provide
an evidence-based perspective on the prognostic
value of novel markers. Through systematic,
explicit and rigorous methods of identifying,
critically appraising and synthesising evidence,
systematic reviews are considered a useful and
appropriate means of identifying and combining
existing evidence. The focus of the review was on
novel prognostic markers (as opposed to classical
markers) and prognostic models.

The first objective was to identify and evaluate
novel prognostic markers. The second was to
identify the best prognostic model(s) that include(s)
the three classical markers and to see if any models
incorporating novel markers are better than these.

Methods
Search strategies

The search aimed to identify all references relating
to novel markers and prognostic models. One
search was conducted to cover both topics as a large
overlap in the literature exists.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Eight electronic bibliographic databases were
searched during March-April 2007. In addition,
the reference lists of relevant articles were checked
and various health services research-related
resources were consulted via the internet.

Generic inclusion criteria
Population

Males with a diagnosis of early localised prostate
cancer (i.e. clinical or pathological stage TI-
T3NOMO or Jewett—-Whitmore system stages A,

B, C) before treatment (radical or not) or at the
time of radical treatment (prognostic markers were
measured before or at treatment).

Study end points

All reported measures of the prognostic value of
individual or combinations of markers that predict
the following outcomes:

e overall survival

* disease-specific survival

e disease-free survival

*  biochemical [prostate-specific antigen (PSA)]
recurrence

e biochemical (PSA) freedom from recurrence

e clinical recurrence.

Results
Search results

A total of 30 papers met the inclusion criteria after
full paper sift. Of these, 28 were concerned with
prognostic novel markers and five with prognostic
models. Note that three papers were included in
both the novel markers and the prognostic models
sections.

Novel prognostic markers

A total of 21 novel markers were identified from
the 28 studies that met the inclusion criteria for
this section.

The considerable variability in results reported
within the prognostic marker categories, the

Xi
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Executive summary

poor quality of studies and the lack of studies for
some categories have made it difficult to provide
clear conclusions as to which markers might offer
the most potential as prognostic parameters for
localised prostate cancer. These reasons also meant
that it was not possible to quantitatively synthesise
the results. Key quality issues that commonly
affected the potential to draw conclusions on the
novel markers were the lack of classical markers in
the statistical models and insufficient events per
variable.

Nevertheless, on the available evidence the 21
prognostic markers were placed into one of three
categories depending on the direction and strength
of the evidence for each in terms of adding
prognostic value to the established markers: (1)
promising; (2) not promising; and (3) inconclusive.
The novel markers featuring in each of the three
categories are listed below:

1. Promising:
i. acid phosphatase level
ii. Gleason pattern in Gleason score 7 (4+3
versus 3 +4) (non-classical use of Gleason
measurements)
iii. amount of high-grade cancer (non-classical
use of Gleason measurements)
iv. PSA Kkinetics (PSA velocity/PSA doubling
time)
V. percentage positive biopsy cores (proportion
cancer).
2. Not promising:
i. B-catenin expression
il. creatinine
iii. germ-line genetic variation in the vitamin
D receptor
Iv. maximum tumour dimension (tumour size)
v. tumour volume (tumour size).
3. Inconclusive:
1. percentage cancer in surgical specimen
(proportion cancer)
ii. androgen receptor: CAG repeats
iii. DNA ploidy
iv. CYP3A4 genotypes
v. modified Gleason score (non-classical use of
Gleason measurements)
vi. Ki67 LI
vii. Bcl-2
viil. p53
ix. syndecan-1
x. CDI0
xi. Statb activation status.

The marker with the strongest evidence for
its prognostic significance, and which also has
relatively large hazard ratios, is PSA velocity.

Prognostic models

In the review of prognostic models only five papers
reporting eight models met the inclusion criteria,
all of which developed new models. In general, the
quality of the prognostic model studies, as assessed
by our criteria, was adequate and overall was better
than the quality of the prognostic marker studies.
Nevertheless, there were two issues that were
poorly dealt with in most or all of the prognostic
model studies: inclusion of established markers
and consideration of the possible biases from study
attrition.

Given the heterogeneity of the models, particularly
in terms of the outcomes predicted and whether
they included only clinical variables or also
pathological variables, the models cannot be
considered comparable. Only two models did not
include a novel marker, and one of these included
several demographic and co-morbidity variables
to predict all-cause mortality. Only two models
reported a measure of model performance, the
C-statistic, and for neither was it calculated in

an external data set. It was not possible to assess
whether the models that included novel markers
performed better than those without. In addition,
in terms of the need for external model validation,
a key recommendation is that the uncertainty
around model predictions should be reported.

Discussion

The main sources of uncertainty for the results

of the novel prognostic marker review were the
heterogeneity between studies, the small number of
studies and the poor quality of the studies, which
made it difficult to reach firm conclusions on the
prognostic value of the novel markers. Similar
issues, as well as the lack of external validation and
lack of a well-established measure of performance
for prognostic models, affected the conclusions that
could be reached on the prognostic models. The
poor evidence base is a key finding of this review.
Other reviews of prognostic markers and models
have also highlighted this problem.

The review inclusion criteria of a minimum sample
size of 200 and follow-up of a mean or median of at
least 5 years were intended to select the studies that
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were most likely to yield the best quality evidence.
However, they also had the effect of limiting the
markers and prognostic models that were included
in the review.

Given the expected variation in quality an
emphasis was put on quality assessment to identify
factors that needed to be taken into account when
interpreting the results of each study. Key failings
were lack of classical markers in the statistical
models and too few events.

Conclusions

Implications for service provision
Novel markers

This review has highlighted the poor quality of
studies and the heterogeneity between studies,
which make the results of much of this research
inconclusive. As a result it is not possible to make
any immediate recommendations for service
provision. However, one marker, PSA velocity (or
doubling time), did stand out, not only in terms
of the strength of the evidence supporting its
prognostic value but also in terms of the relatively
high hazard ratios. There is great interest in PSA
velocity as a monitoring tool for active surveillance
but there is as yet no consensus on how it should
be used, and, in particular, what threshold should
indicate the need for radical treatment.

Models

This review highlights the small proportion of
models reported in the literature that are based on
patient cohorts with a mean or median follow-up of

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

at least 5 years. Users of models need to be aware
that long-term predictions may be unreliable. We
note that our inclusion criteria, for pragmatic
reasons, were somewhat arbitrary. It is possible that
some large cohorts with a follow-up of less than 5
years that were excluded from this review may have
had as many patients at risk at 5 years as some
smaller studies with a longer follow-up that were
included. When using any form of prediction tool,
model users should look at the confidence intervals
around the survival estimates. None of the models
in this review were externally validated.

Implications for future research

Much more could be achieved to identify the most
promising prognostic markers with retrospective
cohort studies if the research was conducted in

an organised and scientific manner. Many of the
current studies appear ad hoc and poorly designed.
Some specific recommendations are as follows:

e Data could be collected prospectively for later
retrospective studies. If this is combined with
storage of biopsy and pathological material,
new markers could be rapidly assessed with
existing long-term follow-up data.

e Larger patient cohorts are needed. For
data to be combined from different centres
an agreement needs to be reached on
common definitions of PSA and clinical
disease recurrence, so that outcomes are not
ambiguous.

* Analysis and reporting of prognostic marker
studies must be improved, following guidelines
such as REMARK.

xiii
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Chapter |

Background

Description of
health problem

Prostate cancer is one of the leading causes

of cancer death among men worldwide." It is
considered to be the most common malignant
disease in Western Europe and North America.?
Despite these alarming statistics, prostate cancer
frequently grows slowly and does not always cause a
problem.” The difficulty for clinicians is in deciding
which men have fast-growing cancers that need
essential treatment and which have slow-growing
cancers that will never trouble them. There is

still a lack of understanding of the markers for
prostate cancer’s presence and progression; this
understanding is important to avoid unnecessary
treatment, predict disease course, signal the extent
of cancer, and develop more effective treatment
and implement definitive guidelines.* The focus

of this systematic review will be on novel markers
(1.e. newer markers) and their added benefit over
existing classical markers, and an evaluation of
models that combine markers.

Aectiology

The specific causes of prostate cancer remain
unknown. Hsing and Chokkalingam® provided

a comprehensive review of prostate cancer
epidemiology. They reported that there are

several risk factors that can increase the chances of
developing prostate cancer, related to age, genetics

and family history. They further reported that
putative risk factors include obesity, hormones,
smoking, dietary factors, physical inactivity,
occupation, vasectomy, genetic susceptibility and
sexual factors; however, there is a lack of good-
quality evidence concerning the role of these
factors.

Incidence and prevalence

The age-adjusted prostate cancer incidence rates
vary considerably throughout the world.® In the
US during 2005 it was estimated that there were
230,000 new cases of prostate cancer and 30,000
deaths due to prostate cancer.” Based on statistics
produced by the Office for National Statistics from
registrations of cancer diagnosed in 1993-1996
in England and Wales, the lifetime risk of being
diagnosed with prostate cancer is 1 in 13.% More
recent statistics concerning the incidence rates
of prostate cancer in the UK during 2002 are
reported in Table 1.

The risk of developing prostate cancer is strongly
related to age: very few cases are registered in men
under 50 years of age and more than 60% of cases
occur in men over 70 years. The largest number of
cases were diagnosed in the 70-74 and 75-79 age
groups. Figure 1 reports the age-specific incidence
rates of male prostate cancer in the UK during
2002.

TABLE | Number of new cases and rates of prostate cancer in the UK during 2002

England Wales
Cases
Males 27,174 1766
Crude rate per 100,000
Males 113.0 125.4

Age-standardised rate (European) per 100,000
Males 92.6 934
95%ClI 91.5-93.7 89.0-97.7

Cl, confidence interval.

Scotland Northern Ireland UK

2335 648 31,923
96.0 78.3 111.2
80.1 78.7 91.3
76.9-83.4 72.7-84.8 90.3-92.3

From UK Prostate Cancer Mortality Statistics,” with permission from Cancer Research UK.
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FIGURE | Numbers of new cases and age-specific incidence rates of male prostate cancer in the UK during 2002. From UK Prostate
Cancer Mortality Statistics,” with permission from Cancer Research UK.

Definitions of prognosis

Srigley et al.'’ present a discussion of prognostic
and predictive factors in prostate cancer. Prognosis
refers to the ability to distinguish clinically
important variation and reliably forecast the
course, progression, pattern and end of disease."!
This ability to forecast the outcome of a disease

is an important aspect of medical practice, which
presents a challenge given the heterogeneity of
cancer at a clinical, biomolecular, morphological
and outcome level.' Prognostic factors might
account for some of the heterogeneity that is
associated with the expected outcome and course of
the disease, relating more to probability of a cure or
prolonged survival.'’ Prognostic markers are those
that are associated with prognosis, independent of
the treatment received. They are prognostic of the
natural outcome of disease before an intervention
is applied or regardless of it. Prognostic factors
should, however, be considered in the context of

a treatment and therapeutic intervention and for

a specific end point of interest (e.g. local control,
survival or organ preservation).'” This is because
the treatment can change the prognosis in addition
to the end point relevant to it.

It is important to recognise that ‘predictive’ and
‘prognostic’ are often used interchangeably in

the medical and research literature. Prediction is
frequently used in the context of tumour reduction
following specific intervention, whereas factors that
influence the response are referred to as predictive
factors, in contrast to prognostic factors. A
predictive marker is one that predicts the outcome

of a treatment, thus allowing the identification of
those who will benefit from particular therapies,
whereas a prognostic factor is a marker for disease
severity and outcome that is independent of
treatment.

Impact of the health problem

Prostate cancer is reported to be a primary reason
for consultation with a general practitioner (GP)
amongst men with cancer. In an earlier review of
prostate cancer'? information on the burden of

the disease on health services was reported. In
1994 the cost to the NHS in terms of consultations
with GPs was over £2 million, whereas the cost of
prescribing for prostate cancer was £24 million and
hospital inpatient costs were around £19 million.

Current service provision
Management of disease

At present it is not NHS policy to screen for
prostate cancer. There is uncertainty about the
benefits of screening for prostate cancer. In a recent
systematic review there was no support found for

a reduction in prostate cancer deaths as a result of
screening, but only two poor-quality studies [one
randomised controlled trial (RCT), one quasi-RCT]
met the inclusion criteria."” Some attribute the
decline in prostate cancer mortality over recent
years to screening, but improvements in treatment
may also have had an effect. There are several
large-scale trials that are currently investigating
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the effectiveness of screening [e.g. Prostate, Lung,
Colorectal and Ovary (PCLO) trial, European
Randomised Study of Screening for Prostate
Cancer (ERSPC), UK Prostate Testing for Cancer
and Treatment (ProtecT) trial]. Several other
systematic reviews have argued against screening
until more information is available on the natural
history of the disease and the optimum treatment
of organ-confined disease.'*' In contrast, there has
been a large amount of published literature about
the risks of screening and resultant treatments.'

Clear guidelines have been developed for
managing patients who present, usually to a GP,
with lower urinary tract symptoms (LUTS)."

The Prostate Cancer Specialty Working Group
(PCSWG) recommends that patients presenting
with LUTS have a digital rectal examination (DRE)
by someone who performs these on a regular
basis."” For this examination the doctor uses his/
her finger to feel for prostate enlargement and
surface irregularities via the rectum. The drawbacks
of this test are that it is unable to detect tumours

in the anterior and medial lobes of the prostate,
and it appears to be of limited value in detecting
early localised cancer. Because not all tumours

are palpable a GP can be alerted to the presence
of such a tumour by an elevated prostate-specific
antigen (PSA) level. It is accepted therefore that

a GP would want to make use of such a diagnostic
tool for patients with significant symptoms. For
radiological staging purposes magnetic resonance
imaging (MRI) is thought to give the most accurate
and complete assessment of local disease and
spread.'® When this is not available other methods
of radiological staging are required: transrectal
ultrasound (TRUS) is often used as an aid to
biopsy, computerised tomography (CT) is used to
detect spread to the lymph nodes, and radionuclide
bone scans may detect metastases.

Before the start of treatment, confirmation of

a diagnosis of prostate cancer is required via
histological examination of prostate tissue from
biopsy samples. This examination provides
information on the grade of the tumour, which is
an important prognostic indicator.

Current service cost

An earlier Health Technology Assessment (HTA)
review'” of new and emerging treatments for early
localised prostate cancer claimed that, given the
lack of evidence of clinical effectiveness and the
variation in estimated treatment costs presented
in the economic analysis, it was not considered
appropriate to estimate the overall cost of the
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technologies to the NHS in England and Wales.
The evidence presented by Hummel et al.'®
considered technologies only in terms of clinical
effectiveness and cost-effectiveness and did not
consider matters relating to implementation.

An evaluation of implementation other than
clinical effectiveness and cost-effectiveness has
been outlined in the NHS guidance on urological
cancers issued by the National Institute for Health
and Clinical Excellence (NICE)."” The guidance
states that centres should aim to provide conformal
radiotherapy and that radical surgery should be
undertaken only by teams performing at least

50 such procedures per year. Patients for whom
radical treatment may be appropriate should have
the opportunity for a joint meeting with urologist,
oncologist and specialist nurse.

Description of technology
under assessment

A group of prognostic factors known as markers

or biomarkers has received considerable interest
from clinical trials. These markers can be found

in blood, urine or tissue samples, and histological
specimens. Few markers have achieved widespread
clinical utility and there is an increasing need

to develop and identify markers that provide

more clinical information and allow risk-based
individual therapy.* There is a growing need to
identify new prognostic markers in prostate cancer
to avoid excessive or inappropriate treatment of
patients. Furthermore, they may be helpful in
identifying patients with poor outcomes who would
be candidates for trials of adjuvant treatment. No
novel markers have been uniformly recommended
for routine application in prostate cancer since

the advent of PSA over 20 years ago, despite the
plethora of studies of prognostic factors. In the
following sections we will differentiate the large
number of markers into classical markers (the more
commonly used markers) and novel markers (those
markers that are of potential benefit).

Classical markers

The most commonly used classical markers are
PSA, cancer stage (or extent of the cancer within
and beyond the prostate) and histopathological
evaluation from diagnostic biopsy, including
Gleason grade (a classification system based on
the appearance of the cancer tissue in a biopsy
specimen). PSA has had the greatest impact

on the management and evaluation of prostate
cancer. Gleason grade and tumour stage have
been recognised as essential descriptors of
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prostate cancer for over 50 years in prediction and
treatment evaluation.'” These classical biomarkers
are used singly and combined in models to predict
biochemical (PSA) recurrence (signifying disease
progression) and mortality.

PSA

The most well-known prognostic marker that has
been used to assess prognosis (as well as detection
of early disease) is PSA. PSA is a 30- to 33-kDa
protease belonging to the kallikrein family, which
is made up of 15 serine proteases encoded by

a cluster of genes on chromosome 19q3." The
earliest reported investigations of tissue-specific
antigens in the human prostate were conducted

by Ablin and colleagues in 1970.' Further
investigations resulted in the discovery of prostatic
antigens in seminal plasma.?*?' Sensabaugh and
Crim*? went on to characterise and isolate PSA
from human seminal plasma during investigations
into potential markers to aid detection of rape
crimes. Wang and colleagues® purified and isolated
an antigen from prostate tissue that was considered
to be prostate specific in nature. A large number of
men are being diagnosed with early-stage prostate
cancer as a result of the increasing use of PSA
testing.**

Stage

In the TNM system, the extent of primary tumour
(T category), regional lymph node involvement (N
category) and distant metastasis (M category) are
determined. The TNM system for classifying the
anatomic extent of disease in cancer has been in
existence for more than 50 years.* Over time the
TNM classification has evolved to accommodate
new knowledge from the growth in medical
research to improve its prognostic ability and keep
pace with the demands of clinical practice.? The
TNM system was last updated in 2002.%” The latest
version of the TNM staging system is used to stage
prostate cancer (Table 2).* Two main changes have
been made to the new TNM classification system
compared with the older versions: (1) subdivision
of T2 disease into three clinical substages and (2)
the recommendation that the Gleason scoring
system is used for grading.

The clinical stage is based on information
obtained before surgery to remove the tumour.
The pathological stage provides additional
information from the examination of the tumour
microscopically. Pathological staging provides a
more direct examination of the tumour and its
spread, whereas clinical staging can be limited as
the information is obtained by making an indirect
assessment of the tumour whilst it is still in the

patient. In Europe the TNM staging system is most
commonly used. In stage T1 the tumour is located
within the prostate gland only and is too small

to be felt on DRE. In stage T2 the tumour is still
located only within the prostate but it can be felt
on DRE. In stage T3 the tumour has spread from
the prostate into the immediate surrounding tissue.
The seminal vesicles may be included. In stage T4
the tumour is still within the pelvic region but may
have spread to other areas, i.e. metastatic disease
may be present. Both T3 and T4 are often referred
to as locally advanced disease. However, it should
be noted that, for the purposes of this review,
despite being interested only in early localised
prostate cancer, we shall still evaluate stages T1,

T2 and T3 with no lymph node involvement or
metastases.

Although the TNM system stages are universally
used, a similar system called the Jewett—-Whitmore
system is sometimes used in the US (Table 3). This
has more specific alphanumeric subcategories. The
Jewett—-Whitmore system classifies prostate cancer
first into stages A, B, C or D. Stages A and B are
considered curable, whereas stages C and D are
treatable. A number is given to describe a condition
within each stage.

It is important to recognise that patients may

move stages over the course of disease progression.
Upstaging or downstaging has been found
following treatment and also stage classification can
depend on the imaging procedure used.*

Gleason

The most commonly used scheme for reporting
histological grade is the Gleason score. Within this
scheme there are five possible tissue patterns with
1 being well differentiated (good prognosis) and 5
being poorly differentiated (poor prognosis). The
two most frequent patterns are added together to
give a score. Albertsen® reported that over the last
20 years there has been a significant shift in the
use of the Gleason scoring system: tumours scored
as Gleason 2-5 a decade ago are more likely to

be scored as Gleason 6 tumours today. Men with
high-grade prostate cancers (Gleason scores 7-10)
appear to be at greater risk of disease progression
and death if managed expectantly, whereas for men
with low-grade prostate cancers (Gleason scores 6
or less) the outcome is unclear.

Surgical margins

A positive margin of resection means that the
tumour extends to the inked surface of the
prostate specimen removed by the surgeon.*
Although this definition is useful it presents
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TABLE 2 The 2002 TNM staging system

Primary tumour, clinical (T)

™ Primary tumour cannot be assessed

TO No evidence of primary tumour

Tl Clinically unapparent tumour not palpable or visible by imaging

Tla Tumour incidental histological finding in less than or equal to 5% of tissue resected

TIb Tumour incidental histological finding in greater than 5% of tissue resected

Tle Tumour identified by needle biopsy (because of elevated PSA level); tumours found in one or both
lobes by needle biopsy but not palpable or reliably visible by imaging

T2 Tumour confined within prostate

T2a Tumour involving less than or equal to half a lobe

T2b Tumour involving more than half a lobe but not more than one lobe

T2c Tumour involving both lobes

T3 Tumour extending through the prostatic capsule; no invasion into the prostatic apex or into, but
not beyond, the prostatic capsule

T3a Extracapsular extension (unilateral or bilateral)

T3b Tumour invading seminal vesicle(s)

T4 Tumour fixed to or invading adjacent structures other than seminal vesicles (e.g. bladder neck,

external sphincter, rectum, levator muscles, pelvic wall)

Primary tumour, pathological (pT)

pT2 Organ-confined

pT2a Tumour involves half of one lobe, but not both lobes
pT2b Tumour involves more than half of one lobe, but not both lobes
pT2c Tumour involves both lobes

pT3 Extraprostatic extension

pT3a Extraprostatic extension

pT3b Seminal vesicle invasion

pT4 Invasion of bladder, rectum

Regional lymph nodes (N)

NX Regional lymph nodes (cannot be assessed)

NO No regional lymph node metastasis

NI Metastasis in regional lymph node or nodes

Distant metastasis (M)

PMlc More than one site of metastasis present

MX Distant metastasis cannot be assessed

MO No distant metastasis

MI Distant metastasis

Mla Non-regional lymph node(s)

MIib Bone(s)

Mlc Other site(s)

Stage grouping

Stage | Tla NO MO GI (Gleason score 2-4)

continued
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TABLE 2 The 2002 TNM staging system (continued)

Primary tumour, clinical (T)

Stage |l Tla NO
TIb NO MO
Tlc NO MO
Tl NO MO
T2 NO MO
Stage IlI T3 NO
Stage IV T4 NO
Any T NI MO
Any T Any N MI

MO G2—4 (Gleason score
5-10)

Any G

Any G

Any G

Any G

MO Any G

MO Any G

Any G

Any G

From Srigley et al.,'"" with permission from the Society for the Publication of Acta Chirugica Scandinavica.

TABLE 3 Jewett—Whitmore staging system

Stage A Very early and without symptoms; cancer cells confined to the prostate

Al Well-differentiated and slightly abnormal cancer cells

A2 Moderately or poorly differentiated and abnormal cancer cells in several locations within the prostate

Stage B Confined to the prostate, but palpable (detectable by digital rectal examination) and/or detectable by
elevated PSA

BO Confined to the prostate, non-palpable; PSA elevated

Bl Single cancerous nodule in one lobe of the prostate

B2 Extensive, involvement in one or both prostate lobes

Stage C Cancer cells found outside the prostate capsule (membrane covering the prostate); spread confined to
surrounding tissues and/or seminal vesicles

Cl Extends outside the prostate capsule

C2 Bladder or urethral obstruction

Stage D Metastasis (spread) to regional lymph nodes or to distant bones, organs (e.g. liver, lungs) and/or other
tissues

Do Metastatic, clinically localised and showing elevated blood PAP levels

DI Regional lymph nodes involved

D2 Distant lymph nodes, bones or organs involved

D3: Metastatic disease after treatment

PAP, prostatic acid phosphatase; PSA, prostate-specific antigen.

From Jewett,” with permission from Elsevier.

difficulties in terms of its practical application

as the prostate is surrounded by many structures
that limit its the radical removal. There appear to
be two main causes of positive margins: (1) non-
iatrogenic and (2) transection of intraprostatic
tumour (capsular incision).” The incidence of
positive margins following radical prostatectomy
(RP) has significantly decreased over the last
decade.*** Although this may be partly the result

of improvements in surgical techniques, it is likely
that the majority of the decrease is due to stage
migration and careful patient selection.* It has
been reported that patients with positive margins
have an increased risk of progression compared
with patients with negative margins.*>* These
studies by Epstein and colleagues found that the
probability of being progression free at 5 years
following RP ranged from approximately 81% to
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83% for margin-negative disease and from 58% to
64% for margin-positive disease.

Novel markers

It has become increasingly apparent that the
incidence of prostate cancer has increased
significantly over the last 10-15 years and that this
is largely due to increasing use of opportunistic
screening or case finding and the use of PSA
testing in serum.”” The use of such an approach
tends to result in prostate cancer being detected
5-10 years before it gives rise to any symptoms and
approximately 17 years before causing death.*
This has resulted in a large number of patients
being diagnosed inappropriately. It remains

clear, therefore, that researchers need to provide
methods that will enable those patients who need
to be treated to be identified while avoiding
diagnosing patients who will not benefit, and to
develop new prognostic markers that can predict
those patients that need to be diagnosed and those
that do not. However, one must also recognise that
the incidence of prostate cancer is often also linked
to an increase in mortality because of the cause of
death being erroneously ascribed to prostate cancer
once a patient has been diagnosed with it. It has
been claimed that this is another reason why there
has been an increase in prostate cancer mortality.’

Several reviews of novel markers have been
published.*!*57% These reviews have detailed a
large number of potential prognostic markers.
Several subcategories of novel markers have
been proposed. Grizzle® reported that markers
which are used in the characterisation of disease
processes fall into three major categories: (1)
histopathological biomarkers (e.g. stage, Gleason
score); (2) demographic biomarkers (e.g. age,
race, sex); and (3) molecular biomarkers (e.g.
E-cadherin, p53, p27Kip-1). In using biomarkers
to characterise disease processes, the three types of
biomarker may be used in combination.

Recent advances in molecular biology have
identified a large number of novel biomarkers that
might have prognostic significance. PSA kinetics
[e.g. PSA doubling time (PSADT)] is becoming
increasingly well established.* Morphology-

based approaches, especially Gleason scoring,
have enabled clinicians to evaluate prognostic
information, especially when combined with

other clinical parameters of T stage and PSA.*-*7
However, the prognostic value of the Gleason
score is limited by the fact that the vast majority of
prostate cancer patients present with moderately
differentiated tumours (e.g. Gleason score of 6)
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in the PSA era, limiting the prognostic utility of
morphological features. Since the introduction of
microarrays there has been considerable interest in
using whole-genome expression profiling to gain
insight into a particular cancer and to identify key
genetic mediators.*®

Screening for prostate cancer aims to advance the
time of diagnosis (lead time) and detect cancers
that would not have been found without screening
(overdetection). Draisma*’ estimated the mean
lead times and rates of overdetection associated
with different PSA screening programs using the
simulation program MISCAN (microsimulation
screening analysis). The rate of overdetection was
expressed in different ways (e.g. detection of non-
lethal cancer). The estimated mean lead times and
rates of overdetection were significantly associated
with age at the time of screening. At age 55 years
the estimated mean lead time was 12.3 years and
the overdetection rate was 27%, whereas at age 75
years these were 6 years and 56% respectively.

Clinical evaluation of markers

It is important to consider how one might validate
the clinical usefulness of any marker. Tricoli e

al.* suggested that it was necessary to establish
what the end point will be, which will in turn
determine the study population to be investigated.
The appropriate statistical design of the study

will require information on the prevalence and
strengths of the association of marker expression
with the outcomes being examined. These factors
will help determine the specificity and sensitivity
of the marker. Other considerations relate to a
possible control population and suitable sample
collection, preparation and assay method.

Despite the large amount of published research
concerning the prognostic value of markers for
prostate cancer, the number of clinically useful
novel markers that have emerged appears to

be very small. Quite often, an initial report

of a particular marker suggests that it has

great potential, but further research yields
different conclusions or even contradicts the
initial promising results. A discussion of these
problems is presented in a commentary by
McShane et al.*® These authors highlight the
variety of reasons that have been proposed to
explain these inconsistencies: (1) methodological
differences; (2) poor study design; (3) assays that
are not standardised or lack reproducibility; (4)
inappropriate or misleading statistical analyses
which are often based on sample sizes that are too
small to draw meaningful conclusions from; and
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(5) quantity, quality and preservation method of
the specimens. McShane and colleagues further
comment on the use of retrospective studies,

as patient populations are often biased towards
patients with available tumour specimens.

Other explanations have been proposed in terms
of common statistical problems across differences
studies (e.g. underpowered studies, subset analyses,
optimistic effect size reporting and significance
levels, consideration of multiple testing, and cut-
point optimisation).®!:>2

Several consensus conferences and initiatives have
examined prognostic markers in prostate cancer,
including two College of American Pathologists
(CAP) conferences (1994 and 1999), a World
Health Organization (WHO) conference (1999)
and the International Union Against Cancer
(IUCC) prognostic factor project committee. In
1995 an international consultation meeting on
prostatic intraepithelial neoplasia and pathological
staging of prostate cancer was held. Several new
and evolving markers were assessed and classified
according to the following four categories: (1)

well supported for widespread application; (2)
supported for further investigation; (3) insufficient
data to make a decision; and (4) of no value. From
this work some of the evolving biomarkers that
were considered to be of potential importance were
markers of apoptosis (Bcl-2); microvessel density;
PSA isoforms; prostate-specific membrane antigen;
androgen receptor mutation; neuroendocrine cell
status; E-cadherin; interphase cytogenetics; and
tumour suppressor genes such as p53.% Following
this, a large amount of other consensus work has
been achieved in this field of prognostic factors

in prostate cancer. Classical markers including
stage, Gleason score, preoperative serum PSA

and even post-radical prostatectomy margin

status have come to be regarded as independent
predictors of patient outcome. The developments
of prognostic indices and nomograms have allowed
these classical markers to be combined and now
they are regularly used in the clinical management
of patients. What remains unclear is which of the
novel and promising factors that are emerging
from the extensive research are going to be
appropriate for future clinical use. Most of these
novel markers require considerably more analysis
and assessment in the context of multifactor
prognostic indices.*® There is a growing need for
consensus in the field of prognostic factors and for
an analysis of the new and emerging prognostic
factors through a more rigorous evidence-based
approach and to help develop guidelines.**

Bostwick and Foster™ reported on recommended
predictive factors in prostate cancer following

two international consensus conferences held in
1999. Both conferences recommended several
predictive factors for routine use based on evidence
from multiple published trials: TNM stage,
histological grade using the Gleason system, serum
PSA concentration and surgical margin status.
Furthermore, the WHO conference recommended
the use of WHO nuclear grade, location of cancer
within the prostate and pathological effects of
treatment. Other promising factors included
histopathological and genetic markers. Bostwick
and Foster concluded that standards are needed for
analysis and quantifying methods of tissue analysis,
particularly for immunohistochemical studies and
genotypic studies.

Issues related to handling of prostatectomy
specimens were recently discussed in a review.*

In relation to biomarkers, differences were raised
amongst studies in relation to methodology,
preparation, analysis and measurement. There
appears to be subjectivity in the interpretation of
some test results, and where one decides the cut-
off between negative and positive can be subjective
(i.e. using image analysis or the human eye). All of
these factors can produce potentially conflicting
results concerning the prognostic value of a
biomarker for prostate cancer.

Prognostic models

Prognostic models combine individual prognostic
markers to predict patient outcomes. They may be
used to inform patient treatment, counsel patients
and inform future research. The most common
methods for developing prognostic models are
Cox regression, recursive partitioning and artificial
neural networks (ANN).

The most commonly used form of Cox regression
is the proportional hazards model, which makes
two important implicit assumptions. First, it
assumes that the hazard ratios (HRs) are constant
over time and, second, it assumes that there is a
log-linear relationship between the explanatory
(independent) variables and the hazard function.
The model does not make any assumptions
regarding the underlying survival distribution.
The proportionality assumption (constant HRs)
should be tested for each variable included in the
model. One simple method is to check that the
Kaplan—Meier survival curves are parallel, but
this is not practical for continuous variables or
categorical variables with many levels. Another
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method is to introduce into the model interactions
of independent variables and survival time to
determine if they are significant. Another form of
the model is the parametric Cox model in which
it is assumed that the underlying hazard follows a
mathematical distribution, commonly the Weibull,
lognormal or gamma distribution.

Survival predictions derived from Cox regression
models are typically presented in tables showing
survival for different risk groups, or graphically.
Graphical representations are commonly used in
prostate cancer and are referred to as nomograms.
Chun et al.*® define the term nomogram as
applying ‘to a specific functional representation
that graphically displays prediction models

based on traditional statistical methods such as
multivariable logistic regression analysis to predict
a binary outcome or Cox regression analysis to
predict a prognostic outcome’. An example is
shown in Figure 2.

The number of points for each prognostic marker
matching the patient value is found by drawing

a vertical line to the points scale at the top of the
diagram. The points are summed for all prognostic
variables and estimated survival is read from the
corresponding value of the total points scale.

In recursive partitioning the data are split using
the variable and cut-point to give the greatest
separation on the prognostic outcome. This
procedure is applied to the data repeatedly until

the criteria for stopping are met. This method is
also sometimes referred to as classification trees.

ANN are one of several artificial intelligence
techniques that use machine learning to examine
relationships between variables. Their advantage
compared with algebraic modelling is that they
can more easily capture complex interactions, so in
theory they should provide more accurate models.
These methods are computing intensive and critics
point to the lack of transparency in the models. A
review of 28 studies by Sargent,*® which compared
ANN with regression models, was inconclusive as
to which method was better, reporting that the
development of both was required to achieve the
desired performance. ANN and other artificial
intelligence methods have been used for prognostic
modelling in prostate cancer.?%

There have been many prognostic models
developed for use in prostate cancer, for many
different purposes, including predicting positive
biopsy and pathological stage, as well as outcomes
following prostatectomy, radiotherapy and
brachytherapy. Many of these are listed in Ross

et al.®* The Memorial Sloan-Kettering Center in
the United States has been particularly active

in recent years in developing nomograms for
different patient groups (pretreatment, and at
surgery) and for different treatments (radiotherapy,
brachytherapy and prostatectomy).””6>"* These
models are now freely available via the internet for
clinician and patient use.”
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FIGURE 2 An example nomogram. Adapted from Kattan et al.*’
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Study end points
Survival

Few studies report survival outcomes, mainly
because patients diagnosed with low-stage localised
prostate cancer typically survive for several years
and in fact many will die of other causes. This
demonstrates the importance of an adequate
length of follow-up, although even then the
number of events may be small. Those studies

that do report survival outcomes vary in their
definitions of survival.

The most reliable outcome in prostate cancer is all-
cause mortality, but as most patients with prostate
cancer do not die of the disease it is not a sensitive
measure and is also highly dependent on the age
distribution of the study population.

Prostate cancer survival is a more sensitive measure
of prostate cancer outcome than all-cause mortality;
however, a potential problem with prostate cancer
survival as an outcome is ensuring that cause of
death has been accurately determined.”7

Clinical failure

Clinical failure may refer to local disease
recurrence, the development of metastatic disease,
or both. For patients who do not have radical
treatment for prostate cancer there is no definition
of biochemical failure, and disease progression

is usually measured in terms of those developing
symptomatic or metastatic disease. There are
variations between studies in the frequency

of follow-up and methods for identifying and
confirming disease recurrence that may affect this
outcome measure. Clinical failure may be biased
if prognostic factors influence the frequency of
follow-up.

Biochemical failure

As prostate cancer is a slowly progressive disease
and has many competing causes of death, the
development of biochemical failure may not
necessarily be associated with prostate cancer
mortality or clinical failure. There has been a surge
of interest in attempting to identify a definition of
biochemical failure after RP or radiation therapy
that is both sensitive and specific in predicting
subsequent clinically significant failure. Although
the principle of using biochemical failure is a useful
one, in practice it has proved difficult to determine
an appropriate definition of what constitutes
failure. For example, there is a difference in PSA
behaviour following different treatment modalities.
In principle, PSA levels fall to zero after a few
weeks’ washout period following prostatectomy.
Subsequent re-emergence of detectable PSA

is interpreted as disease recurrence. However,
radiotherapy does not necessarily destroy the
entire prostate and it may take several months
for PSA levels to reach the lowest point or ‘nadir’.
Other treatments such as brachytherapy are also
now available and each has a differing effect on
subsequent PSA behaviour.

Following a consensus conference in 1996 the
American Society for Therapeutic Radiology and
Oncology (ASTRO) established a definition of
biochemical failure following radiotherapy.” The
definition was three consecutive rises in PSA after
a nadir, with the date of failure defined as a point
half-way between the nadir date and the first rise,
or any rise great enough to provoke initiation of
salvage therapy. It was also recommended that

a minimum period of follow-up of 2 years after
therapy was required. Problems subsequently
emerged with this definition, including the non-
comparability of survival estimates based on
different follow-up periods, as the backdating

in the definition biases the survival estimates,

the bias being worse the shorter the follow-up:
results change dramatically if follow-up is only 3
years compared with 6 years. Another criticism

of the 1996 definition of biochemical failure

was that there had been no attempt to link it

to clinical outcomes. To resolve these issues a
second ASTRO consensus conference was held

in 2005. A new definition of biochemical failure
following radiotherapy, to be known as the
‘Phoenix definition’, was agreed: an increase of
2ng/ml or more above the nadir PSA (lowest PSA
attained following treatment). Data presented at
the conference suggest that this definition yields

a sensitivity and specificity of 66% and 77% for
predicting clinical failure at 10 years. Patients who
undergo salvage therapies without meeting the PSA
failure definition should also be counted as failures
at the time of positive biopsy or salvage treatment,
whichever is first. A further recommendation of the
conference was that control rates should be quoted
at a time 2 years before the median follow-up to
avoid the artefacts that may result from a short
follow-up, including the backdating issue of the
first ASTRO definition and the more favourable
short-term outcomes that result from using the new
Phoenix definition of PSA failure compared with
the original ASTRO definition. However, it was
emphasised that these definitions of PSA failure do
not address the issue of cure rates, for which more
data and longer follow-up are needed. As the new
Phoenix definition was only published in 2006 it is
unlikely that it will be used in many of the studies
included in this review.
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Cookson et al.” recently reviewed the variability in
published definitions of biochemical recurrence
and provided recommendations for a standard
definition in patients treated with RP. Their review
followed the American Urological Association
(AUA) Prostate Guideline Update Panel being
given the task of updating the guidelines for
clinically localised prostate cancer. It became clear
to the AUA that there were a substantial number
of definitions being used to describe biochemical
recurrence. Cookson and colleagues found 13,800
citations between 1991 and 2004 that included the
terms prostate cancer and prostatic neoplasm, with
436 articles dealing with the clinical T1-T2NOMO
prostate definition of biochemical recurrence.

Of these, 145 articles contained 53 different
definitions of biochemical recurrence for those
treated with RP. The most common definition
after RP was a PSA of > 0.2ng/ml or a slight
variation of this. For radiation therapy, 208 articles
were found reporting 99 varying definitions of
biochemical failure. The most common definition
for radiation failure was the ASTRO definition,
three consecutive rises in PSA after a nadir. Overall,
166 different definitions of biochemical failure
were found. The review shows the high degree of
variability that is being used in the definition of
biochemical recurrence following treatment for
localised prostate cancer. These differences in
definition can have a considerable effect on failure
rates, as illustrated in a study by Amling et al.”® For
thresholds of 0.2 ng/ml and 0.5ng/ml, biochemical
survival was 62% and 78%, respectively, at 5 years.
The authors concluded that strict definitions for
biochemical recurrence are necessary to identify
men at risk for disease progression and to allow
reliable comparisons among patients treated
similarly.

Following RP, the AUA recommends defining
biochemical recurrence as an initial serum PSA of
>0.2ng/ml or more, with a second confirmatory
PSA level of > 0.2ng/ml. The panel recommended
the use of the ASTRO criteria for patients treated
with radiation therapy but recognised that these
criteria will soon be updated.”™

Description of new and
emerging technologies

Biomarkers

It is apparent that improved diagnostic and
prognostic markers are needed to discriminate
between men with curable prostate cancer, those
with clinically irrelevant prostate cancer and those
with life-threatening prostate cancer. Several
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clinical trials are currently attempting to investigate
this.

The ProtecT study is currently evaluating the
effectiveness, cost-effectiveness and acceptability

to men with localised prostate cancer of active
monitoring (monitoring with regular check-ups),
RP and radical radiotherapy (the study does not
include brachytherapy). The ProtecT study is an
RCT investigating general health, quality of life,
prostate cancer development, treatment outcome,
length of life and cost implications. Several papers
have been published from the ProtecT trial. For
example, Mills et al.”” reported the differences
found at baseline between the sociodemographic
status and psychological status of those randomised
and those self-selecting treatment; there were no
psychological differences at short-term follow-up.
The study is still recruiting patients and follow-up
will continue for 10-15 years. As there is a growing
awareness of the importance of examining long-
term overall survival when evaluating the clinical
effectiveness of a trial, periods of 5, 10 and 15
years following treatment are being analysed.
However, as in many other studies the trial will

also measure short- and medium-term outcomes
such as disease progression. Often, because of the
short duration of many studies and the consequent
lack of long-term follow-up, disease progression is
the only reported outcome. Disease progression is
thought to give some indication of the likelihood of
longer-term survival. There are, however, differing
definitions of disease progression. Biochemical

no evidence of disease rates are often reported

at varying times post treatment. This measure
relates to levels of serum PSA and/or rising levels of
PSA. A rising PSA level can predate other signs of
progression. There is controversy, however, about
the use and interpretation of serial changes in PSA
values for assessing outcomes and determining
prognosis.” It is useful, therefore, to have details
about the rates of disease progression as defined

in clinical terms, that is, evidence of recurrence

of disease collected via patient history, DRE,
radiography, scans, biopsies, etc. Because new and
emerging prognostic marker studies have shorter
follow-up periods than studies concerning the
more classical markers, disease progression, either
biochemical or clinical, is the most commonly
measured outcome. For many of the potential novel
markers it will be many years before overall survival
can be reported.

The P-Mark trial aims to improve prognostic
and diagnostic prostate cancer markers by the
evaluation and identification of novel markers in
addition to the validation of recently developed
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markers. The novel serum and urine markers

will be identified and evaluated for their clinical
importance using mass spectrometry tools and
antibody-based immunoassays. Those markers that
prove their clinical value during the evaluation
will be validated on a sample set derived from two
European screening studies.”

With recent advances in functional genomics and
proteomics there has been a growing research
interest in investigating whether more molecular-
based prognostic factors could be utilised to assay
original needle biopsy specimens to allow the
tailoring of the primary treatment to individual
prostate cancer patients.*** As targeted therapy in
oncology becomes increasingly powerful there is a
significant interest in finding prognostic markers
in prostate cancer that could be used as targets for
novel biotherapies. Many molecular- and genetic-
based biomarkers have been discovered over the
last two decades and they are summarised in review
articles (see Abate-Shen and Shen®).

Treatments

As well as considering the potential novel markers
being developed, one must also recognise that
there are a number of new and developing
therapies that aim to treat early localised cancer
effectively in terms of survival, are minimally
invasive and aim to reduce complications.'

It remains unclear what is the most effective
treatment for patients with localised prostate
cancer.

At present we do not know enough about the
outcomes of the many different forms of treatments
for prostate cancer to guarantee that men are
receiving the most appropriate treatment. Several
trials are currently investigating the effectiveness
of various treatments for prostate cancer to

form consensus over which treatment is most
appropriate. The Prostate Cancer Research

International: Active Surveillance (PRIAS) trial

is a prospective, observational study that aims to
validate the treatment option of active surveillance
in men with localised, well-differentiated prostate
cancer in an attempt to limit overtreatment
(Roemeling et al.*). A number of factors are

being studied: (1) PSA velocity (PSAV); (2) the
pathological findings in radical prostatectomy
specimens; and (3) the effect of expectancy on
quality of life. Other trials include the ProStart
trial (Principal Investigator Dr Chris Parker; CR-
UK Feasibility Studies Committee funding), which
is also comparing active surveillance with radical
intervention options in localised prostate cancer.
Clearly there is a need for further research to assess
whether treatment preferences impact upon the
processes and outcomes of RCT5.

Many patients with early localised disease have a
good prognosis without treatment but because of
the difficulties in identifying this group of patients
the majority will require radical local treatment.
Bill-Axelson et al.®® found a significant advantage of
RP over watchful waiting in patients with localised
(T1,T2), well- to moderately differentiated
cancers, but the absolute risk reduction in all-
cause mortality was relatively small. There were
also benefits in terms of other end points such

as less local progression and distant metastases
but, nevertheless, after 10 years the majority of
patients on watchful waiting had not developed
distant metastases or died of prostate cancer. The
study was not powered for subgroup analysis. The
trial also included few screen-detected patients
(5.2%) and compared surgery with watchful waiting
rather than active monitoring, the latter allowing
for radical treatment at a later time if there are
indications that the disease is aggressive. Thus,
the question remains for most men diagnosed with
localised prostate cancer whether they will benefit
from radical treatment. Prognostic markers may
help to determine which cancers are indolent and
therefore do not require treatment.
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Chapter 2

Definition of the decision problem

Decision problem

Patients diagnosed with localised prostate cancer
face the difficult decision of whether to opt for
radical treatment or not. Even without radical
treatment, patients are much more likely to die of
other causes.”” Nevertheless, some will progress to
metastatic disease, which has serious consequences
for quality of life and which ultimately leads to
death. In 2005, prostate cancer was the cause of
10,000 deaths in the UK, comprising around 13%
of male deaths from cancer.’

Radical treatment for prostate cancer has adverse
eftects including erectile dysfunction (80%)* and
urinary leakage (49%)® following surgery, which
may also severely compromise quality of life.
Furthermore, the benefits of immediate radical
therapy over a strategy of active monitoring of
the disease are unknown. To our knowledge the
results of only one RCT of treatment have been
published.®® This trial compared surgery with
watchful waiting, the traditional form of disease
monitoring, and the patient sample pre-dated
PSA screening. The latter is important as there is
evidence that since the advent of PSA screening
tumours are diagnosed with smaller volumes,
with lower grades and at a younger age.* Thus,
although the trial did report improved survival,
prostate cancer survival and freedom from
metastatic disease after surgery compared with
watchful waiting, there are still questions as to the
benefit of immediate radical treatment for most
patients. Following radical treatment, results are
also very heterogeneous and the question also
arises as to whether some patients may benefit from
adjuvant treatment.

Ideally, a marker, or a combination of markers,
would allow slow-growing, non-aggressive tumours
to be accurately differentiated from those that will
rapidly develop into metastatic disease, hence

the interest in prognostic markers and models in
prostate cancer. There is a considerable volume of
literature on both prognostic markers and models
in prostate cancer. Yet the last new marker to be
widely adopted is PSA, which first emerged in the
1970s.19% There is clearly a need to review what
has been achieved to date to inform future research
in this area. Although previous reviews have been
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undertaken for prognostic markers and prognostic
models, to our knowledge there has been none
undertaken for all markers using a systematic
review methodology.

However, it must be noted that patient outcomes
are not only dependent on an individual’s disease
characteristics but also on the treatment received
and possibly interactions between the two. Most
research on prognostic markers is undertaken in
cohort studies, usually with all patients treated

in the same way. A marker that is found to be
associated with an outcome in such circumstances
can be said to be a predictive marker, that is, useful
in predicting patient outcome given that treatment.
Clinical understanding of the potential interactions
between treatment and marker and/or studies

with different treatment modes are required to
determine if the marker is truly prognostic.

Once an effective prognostic marker or model

has been identified the question remains as to the
optimum treatment for each prognostic group.
Only RCTs can ensure the avoidance of bias in
answering this question. Thus, there are many
steps in the research process that are needed to
inform the decision problem of which patients with
localised prostate cancer will benefit from radical
treatment. This review forms one step in that
process.

Overall aims and
objectives of assessment

The current systematic review aims to provide an
evidence-based perspective on the prognostic value
of novel markers. Through systematic, explicit

and rigorous methods of identifying, critically
appraising and synthesising evidence, systematic
reviews are considered a useful and appropriate
means of identifying and combining existing
evidence.”*! Some systematic reviews are able to
conduct a meta-analysis of the data pooled across
studies. This synthesis of the data across several
studies attempts to overcome limitations of small
samples or scope in individual studies. However,
the combining of relevant data to produce results
that are more precise than those from individual
studies is not always possible because of the 13
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differences in characteristics (e.g. population,
intervention, comparator and outcomes) between
studies.

The focus of this review is on novel markers (as
opposed to classical markers) and prognostic
models. These terms were defined as follows:

*  Classical markers that are currently in
widespread use were defined as PSA, biopsy or
pathological Gleason grade (score), and clinical
or pathological stage. For patients who had
surgery, positive margins were also considered
to be a classical marker.

*  Novel markers were defined as all disease-
specific markers other than those previously
defined as classical markers (clinical or
pathological stage, total Gleason score,
single PSA measurement, surgical margins)
but excluding epidemiological markers or
measures of co-morbidity.

* A prognostic model was defined as a model
developed using statistical methodology to
combine two or more factors to predict a
relevant prostate cancer outcome.

The objective of this review is to identify the

best prognostic model(s) that include(s) the

three classical markers and to see if any models
incorporating novel markers are better than these.
Additionally, novel markers will be reviewed and
their potential for incorporation into a prognostic
model assessed. This will allow the need to be
determined for further research to develop
prognostic models for early localised prostate
cancer patients.

To achieve these objectives two systematic reviews
of prognostic models for patients with early
localised prostate cancer will be undertaken. A
separate review of novel prognostic markers will
allow their potential for inclusion in a prognostic
model to be assessed.
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Chapter 3

Assessment of prognostic markers and models

Methods for reviewing
prognostic markers
and models

Search strategies

The search aimed to identify all references relating
to novel markers and prognostic models. An
iterative procedure was used, with input from
clinical advisors and a previous HTA review. Copies
of the search strategies used in the major databases
are included in Appendix 1. The main searches
were conducted in March and April 2007.

Searches were performed in MEDLINE, EMBASE,
the Cochrane Database of Systematic Reviews
(CDSR), Cochrane Central Register of Controlled
Trials (CCTR), the Database of Abstracts of Reviews
of Effects (DARE), the Science Citation Index,

the NHS Economic Evaluation Database (NHS
EED), the Health Technology Assessment Database
(NHS HTA), the Current Index to Nursing and
Allied Health Literature (CINAHL), the Current
Controlled Trials Meta-Register and the National
Research Register.

In addition, the reference lists of relevant articles
were checked and various health services research-
related resources were consulted via the internet.
These included HTA organisations, guideline-
producing bodies and generic research and trials
registers.

Search restrictions

No study- or publication-type restrictions

were applied, but the search was restricted to
publications from 1970 onwards in the English
language. The decision not to include publications
before 1970 was considered appropriate as the

classical marker PSA was not discovered until
1970."7

Inclusion and exclusion criteria

The review of the evidence for prognostic markers
and models was undertaken systematically
following the general principles recommended in
the QUOROM statement. Few or no RCTs were
expected, so all study designs were accepted. The
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inclusion and exclusion criteria were generic to the
whole review with the exception of the following
specific criteria for the two main parts of the review.

Review of novel markers

To be included the article had to report a primary
prognostic study of (a) novel marker(s). Novel
markers were defined as all disease-specific
markers other than those previously defined as
classical markers (clinical or pathological stage,
total Gleason score, single pretreatment PSA
measurement, surgical margins) but excluding
epidemiological markers or measures of co-
morbidity.

Review of prognostic models

To be included the article had to report a primary
study or validation of a prognostic model. A
prognostic model is defined as a model developed
using statistical methodology to combine two or
more factors to predict a relevant prostate cancer
outcome. It should be noted that, although the
statistical methods used to test the novel prognostic
markers and to develop prognostic models are the
same, to be classified as a review of a model the
study needed to present predicted outcomes for
different prognostic groups based on a multivariate
analysis. Model articles that included novel markers
were also included in the novel marker review.

Generic inclusion criteria
Population

Males with a diagnosis of early localised prostate
cancer (i.e. clinical or pathological stage T1/12/
T3NOMO or Jewett—-Whitmore system stages A, B,
C) before treatment (radical or not) or at the time
of radical treatment (prognostic markers taken
before or at treatment). Studies were included if
at least 80% of the study sample were in the target
patient group.

Study end points

All reported measures of the prognostic value of
individual or combinations of markers that predict
the following outcomes:

e overall survival
e disease-specific survival
e disease-free survival

15
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*  biochemical (PSA) recurrence
*  biochemical (PSA) freedom from recurrence
e clinical recurrence.

Generic exclusion criteria

* Study populations with more than 20% not
in the target study group (i.e. not TI/T2/
T3NOMO) unless results for target study group
are reported separately.

* Studies that do not report the statistical
differences between prognostic groups.

* Studies that do not report when in the
treatment course the biomarkers were
measured (before, during, after) or what
principal treatments (e.g. prostatectomy,
radiotherapy) patients received.

* Non-English language papers.

* Studies that are reported only in abstract form.

*  Reviews of primary studies — not included in
the analysis but retained for discussion.

e Studies with fewer than 200 patients in the
target group (i.e. T1/T2/T3NOMO).

e Studies with less than 5 years’ mean or median
follow-up (included if either greater than 5
years).

Rationale for the exclusion
of small studies and those
with a follow-up period

of less than 5 years
Exclusion of studies with fewer
than 200 patients in the target
group (T1/T2/T3NOMO)

Given the large volume of literature that the
scoping literature searches indicated would be
identified, we needed a simple method that would
enable us to quickly identify the higher quality
studies. Studies with a low number of outcome
events (death or clinical/biochemical recurrence)
tend to yield statistically weak analyses. It is
recommended that analyses should have at least
ten events per variable (EPV), if not 20,% and so,
with at least three (or four if pathological variables
are included) classical variables that should be
included in any multivariate analysis, as well as
any novel markers, the very minimum number of
events is 40-50. However, the number of events

is often not reported and the reporting of the
number of EPV is even more rare. The EPV can
sometimes be estimated if sufficient information
is presented, but this is often difficult to locate in
an article. It was therefore decided that it was not
practical to use number of events or EPV as a study
inclusion criterion. Instead, a minimum number

of patients used in the analysis was specified as

an inclusion criterion for the review. This allowed
small studies to be sifted out relatively quickly. The
minimum was set at 200 based on an approximate
calculation of the number of outcome events
expected with a median follow-up of 5 years. This
was carried out as follows. The outcome with

the highest event rate is biochemical recurrence.
Approximately 30% of patients suffer biochemical
recurrence at 5 years following radiotherapy, with
a similar proportion following surgery, dependent
on the definition of biochemical recurrence.”
Approximately 10% of treated patients with
localised prostate cancer will die within 5 years
and we allowed a further 10% loss to follow-up.
Thus, after 5 years in a cohort of 100 patients, 24
events {30x[1.0—(0.1 + 0.1)]} might be expected.
As a minimum of 40-50 events are required,

a cohort of 200 was specified as an inclusion
criterion. Note that other prostate cancer outcomes
have much lower event rates and therefore need
much larger cohorts to achieve 40-50 events. For
the outcomes of local progression and prostate
cancer death with cumulative incidence rates of
8.1% and 2.3% respectively,*® similar calculations

to that shown above suggest that cohort sizes of

at least 600 and 2000 respectively are required to
obtain the same number of events.

86

Length of follow-up

Patients diagnosed with localised prostate cancer
usually live for several years with their disease

and are more likely to die of other causes. For
those who have radical treatment, approximately
8.1% and 19.2% will have experienced local
recurrence at 5 and 10 years respectively. Prostate
cancer mortality at the same time intervals is 2.3%
and 9.6% respectively.*® Clearly, studies with a
follow-up of only a few months will identify only

a small proportion of those who will eventually
experience disease recurrence and almost none

of those who will die of prostate cancer. In a

study of radiotherapy® 24% of recurrences were
recorded after 5 years of follow-up (median 6
years’ follow-up, maximum 11). This study quotes
results from a study of prostatectomy® showing
that the proportion is similar following this mode
of treatment: 27% of all recurrences occurred after
5 years in a series with a median follow-up of 8.8
years. They argued in favour of a follow-up period
of at least 5 years following radiation therapy.

In an editorial comment concerning a review of
prognostic models used in prostate cancer® it

was noted that PSA recurrence in the reviewed
nomograms was reported at between 2 and 6 years,
‘which is too short to be definitive’.
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Another issue in determining the length of
follow-up that is adequate for prognostic studies
is the phenomenon of PSA ‘bounce’, which may
occur following radiotherapy treatment. This is
a temporary rise in PSA level, which with a short
follow-up period may appear to be a failure. The
American Society of Clinical Oncology (ASCO)
recommends a minimum follow-up period of 2
years following radiotherapy.”™

On the basis of the above discussion one might
argue that the prognostic studies should have a
follow-up of several years. However, there must
be a balance between a sufficiently long follow-
up, so that a significant proportion of those
destined to suffer disease progression have done
so, and the relevance of studies conducted several
years previously when screening, diagnosis and
treatments will have been different.

Scanning the literature indicated that using a
minimum follow-up period as an inclusion criterion
for the review would not be useful, as most studies
do not report this statistic. Those that do report

a measure of the follow-up period usually give a
mean or median. Similarly, relying on the timing of
the reported outcome (e.g. 5-year progression-free
survival) was also unsatisfactory for two reasons.
First, not all studies report the outcome in this way
and, second, for those that do, it was clear that in
some studies median follow-up represented only

a fraction of the time to the reported outcome,
suggesting a low level of events at this time and
therefore potentially unreliable results.

It was decided pragmatically to apply a mean

or median follow-up of 5 years as an inclusion
criterion. Clearly the two measures are not the
same as the distribution of follow-up time is often
skewed, but as many studies report only one
measure this was a practical method of eliminating
studies with the shortest follow-up times.

All articles produced by the searches were entered
into a Reference Manager database. All identified
titles were screened by at least one of three
reviewers (PS, SH, ES). If there was any doubt as to
the relevance of the article to the review the article
was included at this stage. All abstracts were read
by at least two reviewers and consensus obtained.
The reviewers held regular meetings to discuss the
review process and the assessment of the literature.

Data abstraction strategy

A data extraction form was developed based on
that used by Williams et al.” for prognostic models
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in breast cancer. The data abstraction tool includes
study design, the study population, details of
univariate and multivariate analyses and the results
of those analyses. The model data extraction form
included the same items as well as more details

of the analysis and details of any validation. The
forms are shown in Appendix 2. All data from
included studies were extracted by two reviewers
and any disagreements were resolved by discussion.

Assessing methodological quality

There are no widely agreed quality criteria for
assessing prognostic studies.” In determining
how to approach quality assessment in this review
of prognostic markers and models we identified
some recent (all published after 2000) systematic
reviews of prognostic studies to see how the issue
had been addressed. These included two reviews
for stroke,””* one for liver transplantation® and
three for different forms of cancer.”>'°*1°! With the
exception of one study'” all assessed study quality
and two of the five calculated an overall quality
score. The value of an overall quality score, which
mixes different issues, has been questioned.”
Common themes in the assessments were internal,
external and statistical validity.

In our search to identify an instrument that we
could use or adapt for this review we discovered

a study by Hayden et al.'? that appraised how
authors of reviews of prognostic studies had
assessed study quality. This study also made
recommendations of the domains that should be
considered and the questions that might contribute
to the assessment of each domain. The domains
proposed by Hayden and colleagues to assess
potential biases in prognostic studies were:

e study population

e study attrition

* prognostic factor measurement

® outcome measurement

* confounding measurement and account
* analysis.

Within each of these categories questions are
proposed by Hayden and colleagues to help assess
the extent of possible biases. These questions were
adapted to make them relevant to the disease area
and the types of studies available in this review, and
also to clarify what each of the questions meant

in the context of the study. As with any study,
pragmatic decisions needed to be made on the
value of collecting data. With more than a handful
of studies to assess there was a certain prioritisation
of the elements that it was believed would



Assessment of prognostic markers and models

contribute most to differentiating between the
quality of the studies included. The approach taken
in this review to assessing each of the domains
listed above will be discussed in turn. The resulting
quality assessment tool is shown in Appendix 3.

Study population

It was clear from the outset that the studies

were not reporting on entirely homogeneous
populations. Rather than defining some theoretical
ideal population and then determining how

actual study populations would be biased to
representations of that ideal, it was decided that
the most important factor was that studies reported
sufficient information on the principal factors
known to affect patient prognosis so that it would
be clear to which population the results were
applicable.

The key factors known to affect patient outcome,
and which were considered essential to report
for the population studied, were treatment,
recruitment dates and the established prognostic
markers of PSA, clinical or pathological stage,
biopsy or pathological Gleason grade, and surgical
margins (where relevant). A TNM stage of T1-
T3NOMO or stage A-C on the Jewett—-Whitmore
system was an inclusion criterion so that, as a
minimum, all studies included in the review
reported clinical or pathological stage.

Treatment

It was noted whether the principal treatment
(usually surgery, radiotherapy or watchful waiting)
and also the proportion of patients who had had
adjuvant or neoadjuvant treatment were recorded.
Note that in none of the studies were patients
randomised to treatment and it is likely that there
are differences between populations selected for
the different treatment modes.

Recruitment dates

Many factors that affect prognosis may change with
time. A particular example in prostate cancer is the
introduction of PSA testing, which has considerably
changed the population of patients newly
diagnosed with prostate cancer, who on average
have lower-stage cancers than those diagnosed
before the introduction of PSA testing.'™ Biopsy
methods and surgical techniques have also evolved.
The staging classifications used in the TNM system
have also undergone several minor changes. It

is therefore important to know over what period

of time the patients were recruited. The more
recent studies are likely to be most relevant to new
patients.

Baseline characteristics

It is important to describe the study population
with regard to known prognostic factors. In
particular, there were differences between studies
in terms of the stages of the cancers included
and whether postoperatively those who had had
positive surgical margins were included or not.
The availability of PSA measurements was also an
indication, together with the recruitment dates,
of whether the patient population may have been
initially identified through PSA screening.

The reporting of diagnostic methods and

‘time zero’ were not recorded. For both issues

the differences in populations arising through
variations in these factors were considered to be
small in comparison to those resulting from the
advent of PSA screening, which has resulted in
younger patients being diagnosed with lower-stage
cancers. Furthermore, time zero, where stated, is
generally defined as the start of treatment. In the
traditional model of care the decision of whether
to have radical treatment or not is made close to
the time of diagnosis. It is only more recently that
a different model of care has emerged, in which a
patient is monitored and is possibly offered radical
treatment at a later date, and this model is still
unusual. Thus, generally, it is unlikely that there
will be large discrepancies between the approaches
to the definition of time zero.

Study attrition

It was apparent that the majority of studies were
going to be retrospective and so the assessment of
attrition had to be relevant to this type of study.
For these studies, loss to follow-up was not the only
issue to consider; the selection of cases was also
important, on the basis of either complete follow-
up data or complete baseline data. The question
regarding baseline information was awarded a

‘ves’ if the total number of patients from which the
study population was selected was given, together
with reasons for patient exclusion. If some of this
information was given, the question was ranked
‘partly’. Similarly, with loss to follow-up, a ‘yes’ was
given only if either the number or the percentage
lost to follow-up was reported or if the number of
patients at risk was recorded at least one time point
after time zero.

Biases due to such selection are difficult to assess
from a publication. Ideally, the authors discussed
what biases such selection may have introduced and
we recorded whether they had done so.
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Prognostic factor measurement

For a prognostic marker to be useful its
measurement must be consistent. This means that
there must be a well-defined and reproducible
method of extraction and measurement. Some
markers may be affected by how they are stored
before measurement and so it is important to
know that studies have considered this issue. We
looked for a description of the measurement

of the prognostic markers, with a particular
emphasis on the novel markers. A full description
of measurement methods was considered less
important for the classical markers, for which
methods are more established, although for PSA
measurements there are different assays in use.
Hayden and colleagues'* also consider the issue
of how continuous variables are treated in the
analysis in this section and we followed suit. In
summary, categorising continuous variables leads
to the loss of statistical power, and data-dependent
categorisation leads to overoptimism. In the latter
case, studies were graded ‘no’ on this issue. If the
data were categorised, but using well-established
groups such as are often used for PSA, the study
was graded as ‘partly’ satisfying this question.

Outcome measurement

The most reliable outcome in prostate cancer is all-
cause mortality but as most patients with prostate
cancer do not die of the disease it is not a sensitive
measure and is also highly dependent on the age
distribution of the study population. The potential
problem with prostate cancer survival as an
outcome is ensuring that cause of death has been
accurately determined.”"

Because of the long average survival time of
prostate cancer patients most studies in fact use
freedom from biochemical (PSA) recurrence as

the outcome measure. As discussed in Chapter 1
(see section Biochemical failure), with PSA being a
continuous measure the problem is the definition
of PSA recurrence. There are, however, consensus
recommendations for the definition of PSA
recurrence following surgery and radiotherapy, and
we recorded whether these had been used. Two
definitions were allowed following radiotherapy as
the original 1996 recommendation was changed in
2005.

It was also recorded whether a unique definition
of PSA recurrence was used: it is important that
the outcome is defined consistently so that the
predicted outcomes are unambiguous.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Length of follow-up was not included in the quality
assessment as this was an inclusion criterion for the
review.

Confounding measurements

The most important confounders were considered
to be the classical markers. In this section it

was noted whether a multivariate analysis was
reported that included all appropriate classical
markers (dependent on whether the model was
pretreatment or at surgery). At pretreatment the
markers should include clinical stage, PSA and
biopsy or pathological Gleason score. At treatment
(only relevant for surgery) the markers should
include clinical or pathological stage, pretreatment
PSA, biopsy or pathological Gleason score and
positive or negative surgical margins.

Treatment was another potential confounder but

in the majority of studies all patients had the same
principal treatment (usually surgery). Ideally, if
some patients have had adjuvant or neoadjuvant
treatment this should be included as a confounding
variable, as should age if the end point is all-

cause mortality. A recent review'* concluded that
age is not a prognostic factor for prostate cancer
outcome.

Analysis

In addition to an adequate description of the
analysis, to determine whether there were sufficient
data to assess the quality of the study the reporting
that a univariate analysis had been undertaken was
considered essential; this resulted in a ‘yes’ score
and was used as an indication that the authors had
undertaken a systematic analysis of their data.

The question regarding model building was
relevant only to the multivariate models. Although
there is some controversy regarding the optimum
method of developing multivariate regression
models all reasonable approaches were accepted
(forward and backward removal of variables, all
plausible variables), as long as variables were not
introduced that were not included in the univariate
analysis.

For a model to be considered adequate it had to
include a time-to-survival analysis such as the Cox
regression and have no other major inadequacies.
Ideally, a multivariate analysis with novel and
established markers was sought. Thus, if only a log-
rank test of difference between survival curves was
used (a univariate analysis) instead of multivariate
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regression analysis the maximum score was ‘partly’.
Division of patients into groups and testing of
survival differences using a ¢-test were considered
inadequate.

In total, there were 23 questions. Each question was
scored as yes (y), no (n), partly clear (p), unsure (?)
or not applicable (na). There was also an overall
question on the conclusion for each domain.

The quality of each study was assessed by at least
two of the three members of the research team
(PS, SH, ES). There is an element of subjectivity in
quality assessment, as well as a need for attention
to detail as reporting methods and formats vary
widely, so disagreement between the two reviewers
was common. Regular discussion meetings were
arranged to resolve uncertainty between the two
members who had completed the assessment. The
third team member attended the meetings when
agreement could not be reached. A statistician (1Y)
provided additional support for the interpretation
of the statistical models and validation of the
quality assessment scores assigned by the two
reviewers. It was always possible to reach a
consensus among the team members.

It is important to recognise that, as with all forms
of systematic review, our review may be influenced
by publication bias. By this we mean that the
findings from the individual studies that have been
published might be different from the findings of
individual studies that have not been published.
The exclusion of smaller studies may have reduced
the possibility of publication bias, but with the
literature comprising retrospective case series the
possibility of publication bias remains considerable.
Furthermore, with several possible outcome
measures available there is scope for selective
outcome reporting.

Data synthesis

Studies were assessed for the suitability of pooling
results with regard to populations, outcomes

and study type. Because of the lack of sufficient
similarity regarding these components, meta-
analyses were not undertaken and the results are
presented in a tabulated format with a narrative
synthesis of the results.
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Chapter 4

Results of searches

Number of studies identified

A flow chart describing the process of identifying
relevant literature can be found in Figure 3.
Following the removal of duplicates our searches
identified 12,963 potentially relevant articles.

A total of 8934 articles that did not meet our
inclusion criteria were removed at title sift,
leaving a total of 4029 articles to be screened at
the abstract sifting stage. It should be noted that
795 articles were excluded because they had no
abstract. Of these, 28 articles were concerned with

prognostic novel markers and five with prognostic
models. Note that three articles were included in
both the novel markers and the prognostic models
sections.

Number of studies excluded

A list of the 365 articles that were excluded at full
paper sift with reasons for exclusion is provided in
Appendix 4.

Potentially relevant
studies identified and

Duplicates
n = 8984

screened for retrieval
n=21,947

Total abstracts
screened
n=4030

Total full papers

P Studies rejected at
title sift
n=8933

Studies rejected at
abstract sift
n = 3635*

Studies rejected at full

screened
n =395

o ] Novel markers
Studies included in n = 28%*
this review —p )
Prognostic models
n=30 n=5

» paper sift criteria
n =365

FIGURE 3 Summary of study selection and exclusion. *795 articles were excluded because they had no abstract. **Three articles were

included in both the novel markers and prognostic models sections.
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Chapter 5

Results for systematic review of novel
prognostic markers

his chapter aims to evaluate the additional

prognostic value of novel markers over the
prognostic value of markers in current widespread
use (classical markers) in prostate cancer.

The heterogeneous nature of the studies precluded
the use of meta-analysis. One of the main sources
of heterogeneity was in the measures of outcome,
with all-cause mortality, prostate cancer mortality
and clinical and biochemical recurrence all being
used, and the definition of the last two also varying.
The heterogeneity of the definitions used in the
literature for biochemical recurrence and the effect
that it can have on outcomes has been previously
highlighted (see Chapter 1, Biochemical failure).
Other important differences between studies were
the covariates included in multivariate analysis
and marker measurement methods and cut-points
used to define prognostic groups. In general,

the patient groups were fairly homogeneous with
almost all patients clinically T1-T2NOMO, but
there were some exceptions, and in some older
studies patients were diagnosed from transurethral
resection of the prostate (T'URP) specimens rather
than via the PSA screening/biopsy route, which

is current practice. Although most patients had
surgery as their principal treatment, in some
studies radiotherapy was used and adjuvant
treatment was treated differently in the various
studies. Some studies excluded those who had

had adjuvant treatment (risking bias in their study
population) whereas others included these patients
(with or without adjuvant treatment as a covariate
in analysis); many did not report this item. Finally,
as well as the heterogeneity in study design and
analysis methods, the poor reporting of models
and particularly the lack of HRs sometimes made
meta-analysis impossible.

The evidence for each marker, taking into account
the direction of evidence and the strengths and
weaknesses of studies, is discussed in a narrative
format. Note that, although the primary aim is

to evaluate the additional prognostic value of

the novel markers over the classical markers, to
assess this requires the novel markers to have been

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

tested in a multivariate model that included all
the classical markers. As many novel markers were
not tested in such models, the multivariate results
with different covariates are not comparable. Also,
in some instances only univariate results were
reported. For this reason the univariate results

are also presented. It must be noted, however,
that these results demonstrate only the prognostic
value of the marker independently and do not
show whether the marker would add prognostic
information to those already in current use.

There was only a small number of studies, or
sometimes only a single study, for each marker. It
was not possible to examine the potential issues of
publication bias or selective outcome reporting.
The exclusion of smaller studies may have reduced
the possibility of publication bias, but with the
literature comprising retrospective case series the
possibility of publication bias remains considerable.
Furthermore, with several possible outcome
measures available there is scope for selective
outcome reporting. It is possible for many markers
that a single unpublished study could alter the
conclusions considerably, and this should be taken
into consideration in interpreting the results.

Novel marker
categories identified

A total of 17 novel marker categories was identified
from the 28 studies included in this section. A list
of these novel marker categories is presented in
Table 4. Of these 28 studies, three!”"" also appear
in Chapter 6 as they also present prognostic
models.

Descriptions of studies

We first present a short discussion of the overall
quality assessment of the included studies. We then
focus on the identified prognostic maker categories
and evaluate the evidence for each of the markers.
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TABLE 4 List of included novel marker categories and relevant references

Novel marker category

[B-Catenin expression: < 10% vs > 10% nuclei

Acid phosphatase level

Androgen receptor: CAG repeats

Creatinine

CYP3A4 genotypes

DNA ploidy

Germline genetic variation in the vitamin D receptor

Non-classical use of Gleason measurements (three prognostic
submarker categories):

(a) Gleason pattern in Gleason score 7 (4 + 3 vs 3 +4)
(b) Amount of high-grade cancer

(c) Modified Gleason score

Kié7 LI

Bcl-2

p53

Syndecan-|

CDI0

Proportion cancer:

(a) Percentage positive biopsy cores

(b) Percentage cancer in surgical specimen
PSA kinetics

Stat5 activation status

Tumour size:

(a) Maximum tumour dimension

(b) Tumour volume

Quality assessment tables
of included studies

Each article was assessed according to the six
subheadings (study population, study attrition,
prognostic factor measurement, outcome
measurement, confounding measurement and
account, analysis). An overall quality score was

not assigned to each article. Rather, the quality
assessment tool was used to help identify factors
that needed to be taken into account when
interpreting the results of the study. The key items
are discussed in each of the marker sections.

Table 5 provides a summary of the 23 questions for
the six subheadings (A-F).

Studies

Horvath, 2005'%®

Anscher, 1991;'% Han, 2001;''° Perez, 1989;'"' Roach,
1999;''2 Zagars, 1993''3

Nam, 2000;''* Powell, 2005''5

Merseburger, 2001;''¢ Zagars, 1987'"7

Powell, 2004''®

Blute, 2001;'% Lieber, 1995;'% Siddiqui, 2006''®
Williams, 2004'%°

Egevad, 2002;'2' Gonzalgo, 2006;'?2 Tollefson, 2006;'%
Vis, 2007;'** Vollmer, 2001 '%7

Zellweger, 2003'%
Zellweger, 2003'%
Zellweger, 2003'%
Zellweger, 2003'%
Zellweger, 2003'%

Antunes, 2005;'% Egevad, 2002;'?' Potters, 2005;'¥
Selek, 2003;'% Vis, 2007;'** Vollmer, 2001 %7

D’Amico, 2004;'? Sengupta, 2005'*°
Li, 2005"3'

Blute, 2001;'% Lieber, 1995;'% Salomon, 2003;'32
Sengupta, 2005;'*° Vis, 2007'**

Description of quality
Study population

All of the studies adequately reported (n =26) or
partly reported (n = 2) the inclusion and exclusion
criteria (including treatment, start/finish date

for recruitment). The baseline study sample (i.e.
individuals entering the study) was adequately
described (n =18) or partly described (n = 10)

for key characteristics (age, PSA, clinical and/or
pathological stage, biopsy and/or pathological
Gleason grade, surgical margins) among the
included papers. Overall, the study populations
of the 28 included studies were considered to
sufficiently represent the population of interest on
key characteristics to limit potential bias to results
in 17 studies and to partly limit potential bias in
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Results for systematic review of novel prognostic markers

11 studies. The quality of reporting of the study
population was in most cases adequate and no
study failed to report information concerning the
study population.

Study attrition

The majority of studies reported (rn = 19) or partly
reported (n =4) the exclusions due to missing data
at baseline, but several studies did not (n =5). In
comparison with the missing data at baseline, fewer
studies reported (n = 13) or partly reported (n =3)
the exclusions due to missing data at follow-up. A
large number of studies (n =11) did not provide
any details about the exclusions due to missing
data at follow-up, and this was not considered

an appropriate quality assessment for one study.
None of the studies gave a clear statement of the
possible effects on the results of missing data; the
majority of studies (n = 25) failed to provide this
information and it was partly reported in a few
studies (n = 3). Overall, in evaluating the study
quality in terms of whether the loss to follow-up was
associated with key characteristics (i.e. differences
between key characteristics and outcomes in
participants who completed the study and those
who did not), sufficient to limit potential bias, only
one study was considered adequate, 12 studies were
partly satisfactory and 15 studies were unclear. In
conclusion, the quality of the reporting of study
attrition was poor and many studies failed to
adequately provide details about exclusions due to
missing data at baseline and follow-up.

Prognostic factor measurement

A clear definition of the prognostic factors
measured was provided (e.g. extraction method,
measurement described) in the majority of
studies (n = 18); six studies partly reported this
information and four studies did not provide a
clear definition of the prognostic factors measured.
There was poor reporting of the material storage
method used (n = 24), with only a small number
of studies clearly (n = 3) or partly (n =1) reporting
this. The reporting of continuous variables or
appropriate (i.e. not data dependent) cut-points
was found in four studies and partly found in

15 studies. A few studies (n = 3) did not provide
suitable information, in five studies it was unclear
and in one it was not considered an appropriate
quality assessment. Overall, the prognostic

factors of interest were adequately measured in
the majority of included studies to sufficiently
limit potential bias in four studies and partly

limit potential bias in 20 studies. Four studies did

not adequately measure the prognostic factors.
The section has clearly demonstrated that there
was a lack of adequate reporting of the material
storage methods used in a large proportion of the
identified studies.

Outcome measurement

The majority of studies provided a clear (n =23)

or partly clear (n = 2) definition of the outcome.
Only a small number of studies (n = 3) failed

to adequately provide this information. Out

of those studies that had an outcome of PSA
recurrence (n = 15), there was no reporting of the
internationally agreed definition of PSA recurrence
(e.g. PSA> 0.2 ng/ml after prostatectomy) in

nine, with only a small number of studies (n = 6)
adequately meeting this quality assessment criteria.
This was not considered an appropriate quality
assessment for a large proportion of the included
studies (n = 11) and for one study it was unsure
(n=2). In those studies that had an outcome

of PSA recurrence, there was good reporting in
one study and poor reporting in another of the
internationally agreed definition of PSA recurrence
[i.e. a rise by 2ng/ml or more above the nadir

PSA (2005) or three consecutive PSA rises above
nadir (1997) after radiotherapy]. This was not
considered an appropriate quality assessment for

a large proportion of the included studies (n = 26).
In those studies that had a biochemical outcome
(PSA), a unique definition of failure was adequately
used in 15 and partly used in one; two studies did
not use a unique definition of failure and for three
studies it was unsure. This was not considered an
appropriate quality assessment for a proportion of
the included studies (n = 7). Overall, the outcome
of interest was considered to be adequately
measured in study participants to sufficiently limit
potential bias in 15 studies and partly in 11 studies.
Only one study did not adequately satisfy this
overall quality criterion and for another study it
was unsure.

Confounding measurement
and account

In quality assessing whether the statistical model
included all classical markers (PSA, stage and
grade, surgical margins if applicable) in an attempt
to determine whether the important potential
confounders are appropriately accounted for,
sufficiently limiting potential bias with respect

to the prognostic factor of interest, nine studies
adequately met and 12 partly met the criteria.

A further six studies did not include all of the
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classical markers and in one study it was unclear.
There was good reporting of the possible
confounding measures and how they were
accounted for.

Analysis

In quality assessing the analysis of the included
studies there were sufficient data presented to
assess the adequacy of the analysis in 13 studies
and to partly assess the adequacy of the analysis

in another 13 studies. There were, however, two
studies that failed to provide sufficient data to
assess the adequacy of the analysis. The strategy
for statistical analysis building (i.e. inclusion of
variables) was considered appropriate and based
on a conceptual framework or statistical analysis
for the majority of studies (n = 23). There was
some uncertainty in three of the studies and

this was not considered an appropriate quality
assessment in two studies. For a large proportion
of the included studies the selected statistical
analysis was considered adequate (n = 25) or partly
adequate (n = 1) for the design of the study. For a
few studies the selected statistical analysis was not
considered adequate (n =2). The number of events
or EPV was adequately reported (n = 17) or partly
reported (n = 2) in the majority of included studies.
However, a large proportion failed to provide this
information (n =9). In terms of the actual number
of EPV being reported, several studies adequately
reported (n =11) or partly reported (n = 5) this
information; however, one study did not report
this information, in nine studies it was unclear,

and in two it was not considered an appropriate
quality assessment. Overall, in considering whether

the statistical analysis was appropriate for the
design of the study, limiting the potential for the
presentation of invalid results, 12 studies were
considered appropriate, 13 were considered partly
appropriate and only three studies were considered
not appropriate.

Summary of overall
quality assessment

This section has shown that the quality of the novel
marker studies varied in terms of study population,
study attrition, prognostic factor measurement,
outcome measurement, confounding measurement
and account, and analysis.

Evaluation of prognostic
markers identified

Because of the wealth of literature in this section
we will first provide a summary of the key
characteristics of the 28 included studies concerned
with novel prognostic markers (1able 6).

The large majority of included studies used
retrospective data; however, three studies!'?!2%152
appeared to use prospective data. The sample sizes
ranged from 200 to 5509 men. The treatments
used across the studies varied: RP alone (n =19);
radiotherapy alone (n = 5); either RP or TURP
(n=2); TURP alone (n = 1); and brachytherapy
(n=1). As the minimum mean or median follow-
up period for inclusion in the study was 5 years,
all studies adequately met this criterion; however,
six studies did not provide a mean or median

TABLE 6 Summary of the key characteristics of the studies of novel prognostic markers (n = 28)

Characteristics n

Median age (years) 10
Mean age (years) 16
Median follow-up (months) 18
Mean follow-up (months) 9
Mean length of study (years) 27
Clinically organ confined (%) 27
Clinically non-organ confined (%) 27
Pathologically organ confined (%) I5
Pathologically non-organ confined (%) I5
PSA level taken from median (ng/ml) 9
PSA level taken from mean (ng/ml) 6
Positive surgical margins (%) 14
Positive lymph nodes (%) 14

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Mean SD
65.30 1.54
64.17 3.47
75.63 15.63
70.06 9.93
11.67 6.08
81.64 31.22
18.29 31.22
65.16 16.90
34.03 17.35

7.19 1.75
8.43 4.43
29.71 15.85
4.89 3.89
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follow-up statistic, rather they stated that a
minimum follow-up of 5 years was an inclusion
criterion for their study or they provided only the
range or minimum number of years of follow-up.
Other more specific details concerning the study
population (clinically organ confined, clinically
non-organ confined, pathologically organ confined,
pathologically non-organ confined, PSA level

taken from median, PSA level taken from mean,
positive surgical margins, positive lymph nodes) are
provided in Zable 6. It is important to note that not
all studies reported this information.

Each study will now be discussed in relation to its
respective novel prognostic marker category. Full
data abstraction tables of the included studies
for all novel prognostic markers are provided in
Appendices 5 and 6.

p-Catenin expression

One study'® evaluated the prognostic value of
preoperative serum B-catenin in men with localised
prostate cancer.

Brief description of the prognostic marker
B-Catenin is an intracellular protein that is involved
in intercellular adhesion at the cellular membrane
and cell signalling in the nucleus. It has been
implicated in prostate carcinogenesis primarily
through modulation of androgen receptor activity.
The loss of expression of membrane B-catenin has
been associated with progression from benign to
malignant prostate pathology.'” The definition of

the marker and its distribution in the population
studied are shown in Table 7.

Brief description of the objectives

of the individual study identified

The primary aim of the identified study was to
assess 3-catenin as a prognostic marker in patients
with localised prostate cancer treated with RP.
Horvath et al.'® chose to investigate B-catenin
expression as it is thought to have a significant
role as a signal transduction molecule in both in
vitro and in vivo models of prostate cancer. They
attempted to define the pattern of B-catenin
protein expression in the nuclei of normal,
hyperplastic and malignant human prostate tissue
to evaluate whether differences in expression

in patients with cancer were related to disease
progression. The basic study design characteristics
are summarised in 7able 8.

Quality of the individual study identified
Although the statistical analysis in this study is
appropriate and the multivariate model includes
the recognised classical markers, a weakness of
the study is that the cut-point for differentiating
between high and low B-catenin levels was
determined within the data. This means that

the results are likely to be overoptimistic as the
B-catenin variable has been optimised to the
data. At a value of 10 EPV the model just meets
the minimum criterion in the quality assessment.
However, with most of the variables entered into
the model as dichotomous rather than continuous
variables, an EPV of 10 is low and may lead to

TABLE 7 Definition of the prognostic marker [3-catenin expression in the study identified

Study Definition

Horvath, 2005'%®

[-Catenin is a ubiquitously expressed
intracellular protein that has roles in both
intercellular adhesion at the cellular membrane
and cell signalling in the nucleus

Population distribution

Number of cases with
[B-catenin score < 10%: 83
(36%); number of cases with
[B-catenin score > 10%: 149
(64%)

Detected using 2 mouse monoclonal antibody

Patients who had < 10% of cells expressing
[-catenin in the nucleus were compared
with those who had > 10% of malignant cells
demonstrating 3-catenin expression

TABLE 8 Summary of the sample and design characteristics for the study concerning the prognostic marker [B-catenin expression

Primary aim to assess

Study n
Horvath, 2005'%® 232 Yes

prognostic marker

Treatment

Radical prostatectomy
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unreliable results. The overall concluding questions
for each of the six subheadings are presented in
Table 9.

Summary of the baseline

characteristics of the sample

Horvath and colleagues used a sample of 232
participants who had had RP, 22% of whom also
had some form of adjuvant therapy (hormone
therapy, radiotherapy or orchidectomy).
Participants all had clinically localised cancers and
were pathological T1/T2 (47%) or T3/T4 (53%).
The Gleason scores and PSA distributions appeared
to be within the usual range. Additional summary
characteristics are provided in Appendix 7.

Brief description of the results from

the individual study identified

Table 10 presents a summary of the main statistical
findings from the single study included in this
section.

In a Cox univariate analysis B-catenin was found

to be significantly prognostic for biochemical
recurrence (p = 0.008. However, in a Cox
multivariate analysis including the classical markers
it was not (HR 1.4, 95% CI 0.8-2.3, p = 0.2).

Overall conclusions based on the

results and quality of the findings

The results of this study indicate that, although
B-catenin may be prognostic for biochemical
recurrence following RP, its association with

the existing widely used PSA marker means

that it would not provide additional prognostic
information. In addition, the quality issues raised
above mean that the results are inconclusive.

Acid phosphatase

Five studies'*'® were identified that were

concerned with the prognostic value of
preoperative serum acid phosphatase (ACP) in men
with localised prostate cancer following radical RP
or other treatment methods.

Brief description of the prognostic marker
Prostatic acid phosphatase (PAP) is an enzyme
produced by the prostate. Serum ACP was used as
a marker for prostate cancer before the 1980s."*
However, with the development of assays for PSA,
the use of ACP has diminished. The measurement
methods, definitions and distributions of the
marker in the populations studied are compared in
Table 11.

Note that the proportion of patients in the elevated
PAP groups, however defined, is relatively small,
varying from 6.7%"'" to 25%.''? With the exception
of Han et al.,'"" all studies used a binary measure
for ACP, sometimes resulting in a relatively small
number of patients in the elevated group (e.g.

n =47'"), and probably a small number of outcome
events, making the results of the analyses less
reliable.

Brief description of the objectives of

the individual studies identified

Only three of the studies'*!!" had a primary aim
of assessing ACP as a prognostic marker. The aims
of these studies were to: (1) identify those patients
at most risk for local failure;'" (2) investigate

the prognostic value of preoperative serum ACP

in men with localised prostate cancer following
radical retropubic prostatectomy;''’ and (3) identify
prognostic factors for prostate cancer treated by

TABLE 9 Quality assessment of the study concerning the prognostic marker -catenin expression

Prognostic Confounding
Study factor Outcome measurement
Study population Study attrition measurement measurement and account Analysis
Study sample Loss to follow- Prognostic Outcome of Model includes  Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are) adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics measured in study design, limiting
sufficient to limit in study participants to potential for the
potential bias to participants to sufficiently limit presentation of
results sufficiently limit ~ potential bias invalid results
potential bias
Horvath, p ? p p y y
2005'%®

?, unsure; p, partly; y, yes.
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TABLE 10 Summary of the results for the study concerning the prognostic marker 3-catenin expression

Study

Horvath,
2005'%8

Classical
markers in Outcome
model End point Survival measure p-value
Not applicable  Survival from Estimated from  Cox 0.008 (log-
biochemical survival curve; proportional rank test from
relapse (PSA S5-year survival:  hazards; survival curve,
0.4ng/ml or [3-catenin [3-catenin p =0.007)
greater over 3 < 10%: 60%; < 10% with
months or local  >10% 78% reference
recurrence on >10%: HR
DRE confirmed 1.9 (95% ClI
by biopsy or 1.2-3.0)
subsequent rise
in PSA)
Clinical PSA, Survival from Not applicable Cox 0.2
pathological biochemical proportional
stage, Gleason relapse (PSA hazards;
score, surgical 0.4ng/ml or [3-catenin
margins (also greater over 3 < 10% with
seminal vesicle months or local reference
involvement, recurrence on >10%: HR
adjuvant DRE confirmed 1.4 (95% ClI
treatment) by biopsy or 0.8-2.3)
subsequent rise
in PSA)

Cl, confidence interval; DRE, digital rectal examination; HR, hazard ratio.
Note: The interaction between clinical PSA and -catenin was confirmed; adding clinical PSA made -catenin redundant in
the model. The number of events was not reported.

TABLE 11 Definition of the prognostic marker acid phosphatase in each of the studies identified

Study
Anscher, 1991'%

Han, 2001 ''°

Perez, 1989'"

Roach, 1999''2

Zagars, 199313

Definition

Elevated preoperative ACP defined as > 5.41U/I

ACP level was measured using an enzymatic assay with sodium
thymolphthalein monophosphatase as a substrate (Roy assay), which
is more specific for prostatic ACP Normal range in this assay for
men without prostatic disease is between 0 and 0.8 U/I

Not stated

Not stated

Serum PAP level was determined in 838 cases (96%) with either the
Bessie-Lowrie (103 cases) or Roy (735 cases) method. Only results
obtained from the Roy method presented. Upper limit for normal
range was 0.8U/I

ACEP acid phosphatase; PAP, prostatic acid phosphatase.

Population distribution

Normal (£5.41U/l) =212;
elevated (> 5.41U/l) =47

<0.4=996 (59.2%);
0.4-0.5 = 573 (34.1%);
>0.5= 112 (6.7%);
total = 1681 (100%)

Normal =241 (73.5%);
abnormal =87 (26.5%)

Serum acid phosphatase:
not elevated = | 107 (71%);
elevated = 389 (25%);
unknown = 61 (4%)

Normal PAP = 682 (92.8%);
elevated PAP = 53 (7.2%)
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external beam radiation.!"! Of the other studies,
one''? was concerned with long-term survival in
patients treated with radiotherapy and one,'"”
although concerned with prognostic factors in
prostate cancer, did not specifically investigate
ACP. The basic study design characteristics are
summarised in Table 12.

Quality of the individual studies identified

The five studies varied in quality. The overall
concluding questions for each of the six
subheadings are presented in Table 13. The study
considered to be of the highest quality for this
novel prognostic marker was conducted by Han

et al.""" This was the most recent study involving
ACP. Most of the other studies,'*!!'"''* heing older,
do not report PSA measurements and do not have
this measurement available to enter as a covariate
in multivariate models. Some also omit grade'’!'"
or stage.''' The only study to report a multivariate
analysis including all classical markers was that of
Han et al.'" Some of the models also have a low
number of events, for example that of Anscher et
al.'” has only six. Perez et al.''' did not state the
number of events but with a patient sample of 328
and 12 variables in their model the EPV is likely to
be low.

Summary of the baseline

characteristics of the sample

In only two studies'*!'” did most patients (> 95%)
have clinically organ-confined disease. In these
two studies patients were treated with surgery.

The other studies'''~'"* are all atypical of the
majority of studies in this review in that most of
the patients did not have organ-confined tumours;
in one study all patients had extraprostatic
disease.'"! Two studies''""''? report relatively high
proportions of patients with high-grade tumours
(31% and 28% respectively), whereas one'" does
not report grade. In all three studies with high
proportions of patients with non-organ-confined
disease, patients were treated with radiotherapy.
Additional summary characteristics are provided in
Appendix 7.

Brief description of the results from
individual studies identified

Table 14 presents a summary of the main statistical
findings from the five studies included in this
section.

Most of the univariate analyses on ACP level as
a prognostic marker found it to be significantly
associated with outcome (local recurrence, '
survival from metastatic failure and disease-free
survival''#'"%) and some found it to be highly so
(prostate cancer survival, p = 0.0001;''? survival
from metastatic failure and disease-free survival,
both p <0.001'"%). All of these last three analyses
have a large number of outcome events. In three
univariate analyses, ACP failed to reach significance
at the 95% confidence level (metastases,'" local
recurrence and any death'"). These analyses
include patients treated both with RP and with
radiotherapy.

None of the multivariate analyses for which the
outcome was survival from all causes of death
showed ACP to be a statistically significant
marker of outcome,'"'~!¥ but, as many patients
will die from causes other than prostate cancer,
the outcome is not highly sensitive to prostate
cancer-specific markers. In the study by Zagars et
al.,""* ACP was also not found to be significant in
the multivariate analysis with an outcome of local
recurrence.

In the other multivariate analyses with prostate
cancer-specific outcome events — biochemical
recurrence''’ or local or distant failure!'**!'"!13

or prostate cancer death''? — ACP was shown to
be a significant prognostic marker in all with

the exception of that of Perez et al.""' (p = 0.23).
This analysis may be statistically weak. Although
the EPV is not reported the number of patients
(n=328) and the number of variables in the model
(n = 12) suggest that it may be low. This may also
be a problem with one of the studies that found a
positive result'® (EPV = 6), and although the EPV
is large in the study by Zagars et al.'"* the number

TABLE 12 Summary of the sample and design characteristics of the studies concerning the prognostic marker acid phosphatase level

Primary aim to assess

Study n

Anscher, 1991'% 273 Yes
Han, 2001''° 1681 Yes
Perez, 1989'" 328 Yes
Roach, 1999'"? 1459 No
Zagars, 1993'3 735 No

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

prognostic marker

Treatment

Radical prostatectomy (96%)
Radical prostatectomy
Radiotherapy

Radiotherapy

Radiotherapy

33



34

Results for systematic review of novel prognostic markers

TABLE 13 Quality assessment of the studies concerning the prognostic marker acid phosphatase level

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to follow-  Prognostic Outcome of Model includes  Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics,  characteristics =~ measured in study design, limiting
sufficient to in study participants to potential
limit potential participants to  sufficiently limit for the
bias to results sufficiently limit  potential bias presentation
potential bias of invalid
results
Anscher, p ? p y p p
199110
Han, 2001''° y p y y p
Perez, 1989'"" p p n y p ?
Roach, 1999'* p ? n y p
Zagars, 1993'3  p ? y y p

?, unsure; p, partly; y, yes.

of events in the elevated ACP group is likely to

be very small as only 43 of 357 cases were in this
category. It should also be noted that only one of
these studies included all of the classical markers
in the model'"’ and so the prognostic value of ACP
in addition to that of the classical markers has
only been demonstrated in one study. In this study
ACP was found to be a highly significant marker

(p <0.001) for biochemical recurrence in patients
who had RP.

Overall conclusions based on the

results and quality of the findings

The studies for this marker are particularly
heterogeneous, with two'*!'° of the five studies
based on patients with organ-confined tumours
and the rest with all, or the majority of, patients
with non-organ-confined tumours. In the former
studies patients were treated with surgery,

whereas in the latter patients were treated with
radiotherapy. However, the results do not appear to
be dependent on these factors. In the multivariate
analyses four of five analyses that had prostate
cancer-specific outcomes found ACP to be a
statistically significant marker. However, only one
of these analyses'"” included all of the classical
markers in the multivariate model. Although the
number of events for this analysis was not stated,
the large sample size and the fact that ACP was
entered in the model as a continuous variable
suggest that the study was statistically well powered.
Thus, although the direction of evidence from

several studies suggests that ACP is prognostic of
prostate cancer outcomes, there is only one study
that shows that it is prognostic independently of
the established markers.

Androgen receptor: CAG repeats
Two studies'"*!'"® were concerned with androgen
receptor CAG repeats.

Brief description of the prognostic marker
Androgen function is mediated by the androgen
receptor, which is a ligand-dependent steroid
hormone transactivation factor located on the X
chromosome."'” Nam et al.'"* hypothesised that
CAG repeats may be associated with prognosis as it
has been shown in other studies that men with <18
CAG repeats have an increased risk for developing
prostate cancer compared with men with a longer
CAG sequence and also have a 2.1-fold increased
risk for developing advanced-stage or high-grade
prostate cancer.' The measurement methods,
definitions and distributions of the marker in the
populations studied are compared in Table 15.

Note that the proportion of patients with <18 CAG
repeats in the study by Nam et al.''* is relatively
small (n = 39). In the study by Powell ¢t al.''® the
distribution of the marker according to the groups
used in the analysis is not stated, but if the three
groups are of similar size this should not be a
problem as there are 711 patients in total.
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Brief description of the objectives of
the individual studies identified

Both studies had the primary aim of assessing
the prognostic marker. Nam et al.'"* examined

the significance of the CAG repeat polymorphism
of the androgen receptor gene for predicting
biochemical progression among patients treated
by RP for clinically localised prostate cancer. The
hypothesis was that a high level of androgen
receptor activity associated with short CAG repeats
may be important in prostate cancer progression.
Powell et al.'"® also examined the impact of the
number of CAG repeats in the androgen receptor
on disease progression (not defined) among men
with prostate carcinoma following prostatectomy.
The basic study design characteristics are
summarised in Table 16.

Quality of the individual studies identified

A summary of the quality assessment for the
studies is shown in Table 17. Both studies were of
reasonable quality. However, in the study by Nam
et al."* there are only a small number of patients
with <18 CAG repeats. This weakens their analysis
and is a particular issue in the model in which CAG
repeats is used as a binary variable. In the study by
Powell et al.' it is not clear exactly what the end
point is: biochemical recurrence or biochemical or
clinical recurrence.

Summary of the baseline

characteristics of the sample

The patient populations appear similar with all of
the patients having clinically localised cancers, just

over 40% of patients having pathologically organ-
confined tumours, and around 14% having high-
grade tumours (Gleason score 8-10), although for
Powell et al.''® the Gleason score is pathological
rather than clinical. In both studies patients were
treated with RP. Additional summary characteristics
are provided in Appendix 7.

Brief description of the results from

the individual studies identified

Table 18 presents a summary of the main statistical
findings from the two studies included in this
section.

In the univariate analysis, Nam et al.''* did not
find the number of CAG repeats to be prognostic
for biochemical recurrence-free survival (p = 0.80).
Both studies present multivariate analyses. Both
include the classical markers of PSA, Gleason
grade and stage. Both studies also present two
analyses, with the number of CAG repeats entered
into the models in a different form. Nam et al.'"*
entered CAG repeats as a dichotomous variable
and as a continuous variable. In neither analysis
was it a significant predictor of outcome. Powell e/
al."” used the same two categories as Nam et al.''*
for CAG repeats but with the opposite category
entered as the baseline. Thus, the direction of the
risk reduction is actually the same as for Nam et
al.:'"* those with <18 CAG repeats are at lower
risk for disease recurrence and this result was
statistically significant at the 95% confidence level
(p =0.03). The fact that this result was significant,
whereas that for Nam et al.''* was not, may be

TABLE 15 Definition of the prognostic marker androgen receptor CAG repeats in each of the studies identified

Study Definition
Nam, 2000''4

<18 repeats; and (2) > 18 repeats
Powell, 2005''5

Examined as both a continuous and a categorical variable. The
number of CAG repeats was categorised dichotomously as: (1)

The number of repeats in the exon | CAG microsatellite of the

Population distribution

<18 repeats: n =39 (12.3%);
> |8 repeats: n =279 (87.7%)

Not stated

androgen receptor gene was determined using polymerase chain
reaction analysis. Stratification of CAG results was made: (1) <18
repeats; (2) 19-22 repeats; and (3) =22 repeats. Also, to enable a
comparison to be made with the study by Nam'' the authors also
used: (1) <18 CAG repeats; and (2) > |8 repeats

TABLE 16 Summary of the sample and design characteristics for the studies concerning the prognostic marker androgen receptor: CAG

repeats
Primary aim prognostic
Study n marker Treatment
Nam, 2000'"4 318 Yes Radical prostatectomy
Powell, 2005'® 711 Yes Radical prostatectomy

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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TABLE 17 Quality assessment of the studies concerning the prognostic marker androgen receptor: CAG repeats

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to follow-  Prognostic Outcome of Model includes  Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics,  characteristics =~ measured in study design, limiting
sufficient to in study participants to potential
limit potential participants to  sufficiently limit for the
bias to results sufficiently limit  potential bias presentation of
potential bias invalid results
Nam, 2000'* y p p y y y
Powell, 2005'> y ? p p y p

?, unsure; p, partly; y, yes.

due to the larger sample size. The results of the
other analysis by Powell e/ al.,'” which examined
the increase in risk for each category of CAG
repeats (<18, 19-22 and >22), were not significant
(p =0.32). This analysis may be considered less
reliable as it treats three categories of the CAG
repeat variable as a continuous variable in the
analysis.

Overall conclusions based on the

results and quality of the findings

Although otherwise of reasonable quality, the
results of the study by Nam et al.'"* might be
considered less reliable because of the small
number of patients with short CAG repeats (<18
CAG repeats). In the study by Powell et al.'"® with
a larger patient sample, and possibly a larger
proportion in the group with <18 repeats, an
analysis with the number of CAG repeats entered as
a binary variable did show a significant association
between this marker and disease progression.
Another analysis by Powell et al. in which the
marker was entered in a different format did not
show a significant association but this may be less
reliable. The results are inconclusive as to whether
the number of CAG repeats is prognostic of
prostate cancer outcome.

Creatinine

Two studies!''®!'” were concerned with assessing
serum creatinine as a putative marker for prognosis
in localised prostate cancer.

Brief description of the prognostic marker
Creatinine is a by-product of muscle metabolism.
It is widely used to measure kidney function. It was
hypothesised by Merseburger!''® that in localised
disease creatinine could be associated with good

prognosis as a high proportion of low-volume
cancers are in enlarged glands, which may be
associated with renal insufficiency and creatinine
elevation. The definitions and distributions of the
marker in the populations studied are shown in
Table 19.

Note that in both studies the proportion of patients
with a high level of creatinine (> 1.3 mg/dl,'*

> 1.5mg/dl') is relatively small. This is an issue,
particularly in the analyses carried out by Zagars e/
al."'" and in a univariate analysis by Merseburger

et al.,''® in which patients are grouped according

to their level of creatinine, with only a very small
number of patients in the elevated creatinine

group.

Brief description of the objectives of

the individual studies identified

Only the study by Merseburger''® had a primary
aim of assessing this prognostic marker.
Merseburger''® investigated the ability of creatinine
to predict PSA recurrence using Cox regression
analysis. Zagars et al.''” studied outcomes for
patients with stage C cancer. The basic study design
characteristics are summarised in Table 20.

Quality of the individual studies identified

The two included studies varied in quality (7able
21). Zagars et al.""” did not conduct a multivariate
analysis but rather compared survival curves for
patients with normal and elevated creatinine.
There were only 28 patients in the elevated
creatinine group and so the number of events is
likely to be very low. Merseburger''® did undertake
multivariate analysis that included several
covariates including Gleason grade, PSA and stage.
It did not, however, include surgical margins. The
multivariate model was not fully presented and
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TABLE 18 Summary of the results for the studies concerning the prognostic marker androgen receptor: CAG repeats

Statistical
Study analysis
2Nam, 2000''4 Multivariate
Powell, 2005''*  Multivariate

Classical
markers in
model

Clinical PSA,
Gleason grade,
stage

Clinical PSA,
Gleason grade,
stage (also race
and age)

Cl, confidence interval; HR, hazard ratio.
a Univariate analyses: when analysed as a categorical variable, crude relative risk = 1.09 (95% CI 0.6-2.1; p = 0.80); when
analysed as a continuous variable, crude relative risk = 1.00 (95% 0.9—1.1; p = 0.94). The number of events was not

reported in these studies.

Outcome
End point Survival measure p-value
Biochemical Not applicable  Adjusted Categorical:
recurrence- relative risk p=0.83;
free survival for<18 continuous
(PSA>0.2ng/ repeats (with variable:
ml on two reference > 18 p=0.79
consecutive repeats) =
measurements 0.93 (95% ClI
at least 3 0.5-1.8)
months
apart; date of When analysed
recurrence was as a continuous
time of initial variable,
increase) relative risk =

1.01 (95% ClI

0.9-1.1)
Biochemical Not applicable  HR of > |8 CAG
recurrence- recurrence repeats (with
free survival > 18 CAG reference
(PSA level repeats (with <18 repeats):
> 0.4ng/ml, reference<18 p=0.03;
which persisted repeats) = one-category
for more than 1.52 (95% CI increase:
one reading) 1.03-2.23) p=0.32

HR for a

one-category

increase in

CAG repeats
(218 repeats;
19-22 repeats;
and >22
repeats) =

.11 (95% CI
0.90-1.38)

it is not entirely clear exactly which covariates
were included in the model; therefore, although
there are a reasonable number of outcome events
(n=130) the EPV may be below 10.

Summary of the baseline

characteristics of the sample

The clinical stage of the participants was very
different in the two studies. Merseburger!''® used

a sample that was almost entirely clinically organ
confined, whereas the participants in the Zagars et
al.""" study were all stage C or non-organ confined.
We were unable to compare the participants
according to Gleason score or PSA level as these
were not reported by Zagars et al.''” The patients in
the Merseburger!'® study were treated with surgery
where those in the Zagars et al.''” study were

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

treated with radiotherapy. Additional summary
characteristics are provided in Appendix 7.

Brief description of the results from

the individual studies identified

Table 22 presents a summary of the main statistical
findings from the two studies included in this
section.

Zagars et al."'” conducted three univariate analyses
using the log-rank statistic to compare survival
curves with three different end points: all deaths,
any disease relapse and local control. As previously
discussed there were only a small number of
patients in the elevated creatinine group (n = 28)
and so the results may be unreliable. Of these three
analyses only one, that with any disease relapse
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TABLE 19 Definition of the prognostic marker creatinine in each of the studies identified

Study Definition Population distribution

0.7-1.0mg/dl: n =87,
I.1-1.3mg/dl: n = 280;
1.4-2.3mg/dl: n =42

Merseburger, 2001'"®  Creatinine is a metabolic by-product of muscle metabolism. Levels were
determined within 6 months before surgery. Creatinine was entered
into the statistical model as a continuous variable and was also stratified
into 0.7-1.0mg/dl, |.1-1.3mg/dl and |.4-2.3 mg/dl creatinine

Range 0.1-2.3mg/

dl (mean and median
1.1 mg/dl)

Creatinine: < 1.5 mg/
dl: n =455; > 1.5mg/dl:
n=28

Zagars, 1987'7 Creatinine level divided into < |.5mg/dl, > [.5mg/dl

TABLE 20 Summary of the sample and design characteristics for the studies concerning the prognostic marker creatinine

Study n Primary aim prognostic marker Treatment
Merseburger, 2001 ''¢ 409 Yes Radical prostatectomy
Zagars, 1987'7 551 No Radiotherapy

42

as the outcome measure, showed a statistically
significant association between elevated creatinine
and outcome (p = 0.05).

Merseburger!'® also reported a log-rank analysis

to compare survival by creatinine stratified into
three groups. The curves were not statistically
significantly different (p = 0.845). Again, there were
only a small number of patients in the elevated
creatinine group (n =42). In the multivariate
analysis with creatinine entered into the analysis

as a continuous variable with several other
covariates including PSA, Gleason grade and

stage, Merseburger''® found no significant effect of

creatinine on PSA recurrence (p-value not stated).
The analysis may be statistically weak with a low
EPV.

Overall conclusions based on the

results and quality of the findings

These two studies were carried out on different
patient groups (organ confined and non-organ
confined) and patients had different treatments.
The results of neither study indicate that
creatinine is a useful prognostic marker for
prostate cancer. However, the results cannot be
considered conclusive as both studies had statistical
weaknesses.

TABLE 21 Quality assessment of the studies concerning the prognostic marker creatinine

Study

Merseburger,
2001 'e

Zagars, 1987'"7

Study
population

Study sample
represents
population of
interest on key
characteristics,
sufficient to
limit potential
bias to results

Y

p

?, unsure; p, partly; y, yes.

Study
attrition

Loss to follow-
up is not
associated
with key
characteristics

Prognostic
factor
measurement

Prognostic
factor(s) of
interest is(are)
adequately
measured

in study
participants to
sufficiently limit
potential bias

P

Outcome
measurement

Outcome of
interest is
adequately
measured

in study
participants to
sufficiently limit
potential bias

Confounding
measurement
and account

Model includes
all classical
markers

Analysis

Statistical
analysis is
appropriate
for the study
design, limiting
potential

for the
presentation of
invalid results

p
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CYP3A4 genotypes

One study''® was concerned with the impact of
CYP3A4 on the risk of biochemical recurrence after
prostatectomy.

Brief description of the prognostic marker
Cytochrome P450 3A4 (CYP3A4) is a member

of the cytochrome P450 supergene group. It is
thought to be involved in the oxidative deactivation
of testosterone to biologically less active
metabolites. Testosterone is a major contributor

to prostate cancer progression. A germline

genetic variant in the 5" regulatory region of the
CYP3A4 gene (A to G transition) on chromosome

7 has been reported and named as CYP344*1B
(otherwise known in the literature as —-392A>G and
CYP3A4-V). This CYP3A4 genetic variant was the
prognostic factor of consideration in this section.
The definition and distribution of the marker in
the population studied are shown in Table 23.

Brief description of the objectives

of the individual study identified

The primary aim of this study was to assess
CYP3A4 genotypes as prognostic markers. The
study examined the survival of men with localised
prostate cancer who had undergone RP to evaluate
whether CYP3A44*1B was associated with disease
progression and whether it was independently
prognostic of outcome. The basic study design
characteristics are summarised in Table 24.

Quality of the individual study identified

An important quality item that needs to be
considered in the interpretation of the study results
is that the number of EPV is unknown. In common
with many studies there was poor reporting of the
effects of missing data on the results, the authors
did not use the internationally agreed definitions
of PSA recurrence after prostatectomy and the
methods of storage of materials were not reported.
Generally the study was of adequate quality. The
overall concluding questions to each of the six
subheadings are presented in Table 25.

Summary of the baseline

characteristics of the sample

Powell and colleagues used a sample of 737
participants in the analysis, all treated with

RP. Participants were all clinical stages T1/12.
Pathologically, 50% of the white men (WM) and
37% of the African American men (AAM) had
organ-confined tumours. More of the AAM than
the WM had high-grade (Gleason score 8-10)
tumours (17% and 13% respectively) and fewer had
low (£10ng/ml) preoperative PSA levels (WM 67%;

AAM 57%). Additional summary characteristics are
provided in Appendix 7.

Brief description of the results from

the individual study identified

The association between CYP3A44 genotypes and
biochemical progression was examined using a
multivariate Cox proportional hazards model that
included the classical prognostic markers. Although
a model including both WM and AAM is presented,
the authors argue that the strong association
between CYP3A4 genotype and race means that
race-stratified models should be used to avoid
co-linearity. These are also presented. Table 26
presents a summary of the main statistical findings
from this study.

Powell et al.'"® report several analyses that look at
the effect of the G alleles in different ways. The
analyses including all men showed a significant
association between the CYP3A44*1B genotype and
progression-free survival, with the most statistically
significant result obtained with the number of
copies of G allele (p =0.0049). The presentation
of race-stratified results is justified by the author
by the strong association found between the AA,
AG and GG alleles and race (p =0.00002). They
suggest that the G allele was not associated with
biochemical progression-free survival in AAM. In
WM some of the associations were of marginal
significance at the 95% confidence level: the
number of copies of the G allele in a dose model
(p =0.03) and the comparison of men with the AA
genotype versus men with AG and GG (p =0.04).

Overall conclusions based on the

results and quality of the findings

This single study presents some evidence in
support of CYP3A44 genotype as a prognostic
marker in localised prostate cancer. The CYP3A44
variant was shown to be significantly more
prevalent among AAM but was not prognostic in
this group.

DNA ploidy

Three studies'?>1%119 were included concerning

the prognostic value of DNA ploidy in localised
prostate cancer. It should also be noted that two
other studies”**"*" included DNA ploidy in their
analyses and met the review inclusion criteria.
However, it appeared highly likely that the study by
Amling et al.'* was based on a subset of the same
data as that used by Siddiqui et al.'" and Blute et
al.,'” and the study by Montgomery et al.'*” was
based on similar data to that of Lieber et al.,'’
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TABLE 23 Definition of the prognostic marker CYP3A4 genotypes in the study identified

Study
Powell, 2004''®

Definition

Germline genetic variant in the 5’ regulatory
region of the CYP3A4 gene (A to G transition) on

chromosome 7

Used two methods to genotype the individual
DNA samples: (I) Ampliflour single nucleotide
polymorphism genotyping system; and (2) a second
assay primer extension using high-performance
liquid chromatography

DNA was isolated using the QlAamp Tissue
Kit using a modification of the procedure

recommended by the manufacturer

Population distribution

The distribution of AA alleles [92% white men
(WM), 17% African American men (AAM)],
AG alleles (7% WM, 39% AAM) and GG alleles
(19 WM, 43% AAM) was associated with race

(p = 0.00002)

The progression-free survival for all men of all races
was: AA alleles, n = 446; AG alleles, n=153; and
GG alleles, n =138

TABLE 24 Summary of the sample and design characteristics for the study concerning the prognostic marker CYP3A4 genotypes

Study
Powell, 2004''8

TABLE 25 Quality assessment of the study concerning the prognostic marker CYP3A4 genotypes

n Primary aim to assess prognostic marker

737 Yes

Treatment

Radical prostatectomy

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to follow-  Prognostic Outcome of Model includes ~ Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics,  characteristics =~ measured in study design, limiting
sufficient to in study participants to potential
limit potential participants to  sufficiently limit for the
bias to results sufficiently limit  potential bias presentation of
potential bias invalid results
Powell, 2004''® y ? p p y p

?, unsure; p, partly; y, yes.

and so they were omitted from the review. All of
the excluded studies were older than the included
studies and they contained fewer data, were of
poorer quality in general and did not add any
additional prognostic information to that reported
by the later studies. Although it is also likely that
the data used by Blute et al.'” (Mayo Clinic January
1990-December 1993) were a subset of that used
by Siddiqui et al.''? (Mayo Clinic 1987-1995), they
were retained as there were some differences in the
analyses.

Brief description of the prognostic marker
DNA ploidy is a test to measure the DNA
content within tumour cells. The definitions and

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

distributions of the marker in the populations
studied are shown in Tuble 27.

Brief description of the objectives of

the individual studies identified

The study by Lieber and colleagues'*® had the
primary objective of investigating whether
measurement of DNA ploidy provided additional
unique prognostic information beyond the
customary parameters of tumour stage and
grade for patients with prostate cancer. Blute
and colleagues'” were interested in predicting
biochemical failure following prostatectomy,
and the main aim of the study by Siddiqui and
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colleagues''? was to assess whether age at treatment

was a predictor of survival following prostatectomy.
The basic study design characteristics are
summarised in Table 28.

Quality of the individual studies identified

The principal limitation of all of these studies is
that an absolute measure of PSA is not included
in any of the multivariate models, thus limiting
the conclusions that can be reached regarding the
prognostic value of DNA ploidy in the presence
of established markers. The Lieber et al. study'"
pre-dates routine PSA measurement, but it is not
clear why it was omitted from the models of Blute
et al."™ and Siddiqui et al.'"* The Blute et al.'®
model does, however, include a measure of PSA
doubling. Two of the studies'*'"” have a very large
number of participants and therefore should give
good statistical power, although the number of
outcome events is not reported by Siddiqui et al.'"?
The Lieber et al. study'* is smaller than the other
two studies but reports an adequate number of
events, and, in a rare example of good practice,
also reports the number of patients and events in
each marker category. Thus, we know that 283,
181 and 30 patients had diploid, tetraploid and
aneuploid tumours respectively, with 60, 90 and 24
respectively experiencing disease progression.

A major drawback of the Siddiqui ef al. study is that
it is not clear in what form ploidy is entered into
the statistical analysis (i.e. diploid/non-diploid),
which means that the results are difficult to
interpret. The overall concluding questions to each
of the six subheadings are presented in Table 29.

Summary of the baseline

characteristics of the sample

In all three studies patients had been treated with
RP. However, the clinical stage of the patients

in the Lieber ¢t al. study'”® was more advanced,
with only 52% having organ-confined tumours
compared with around 90% for those in the Blute e
al.'™ and Siddiqui et al.'"? studies. The proportion
of patients with pathologically high-grade cancers
was not dissimilar across the studies, ranging from
4%'% to 9%.'° Additional summary characteristics
are provided in Appendix 7.

Brief description of the results from

individual studies identified

Table 30 presents a summary of the main statistical
findings from the three studies included in this
section.

In the univariate analyses of Blute ¢t al.'® and
Lieber et al.'™ tetraploid and aneuploid tumours

TABLE 27 Definition of the prognostic marker DNA ploidy in each of the studies identified

Study Definition

Blute, 2001'%
developed by Winkler et al.'*®

Lieber, 1995'%

Classified as diploid, tetraploid and aneuploid using a technique

Authors state that they assigned tumours as DNA diploid, tetraploid and
aneuploid in a uniform manner as described in previous publications.

Population distribution

Diploid: 1935 (77%);
tetraploid: 451 (18%);
aneuploid: 132 (5%)
Diploid: 283; tetraploid: 181;
aneuploid: 30

Used DNA ploidy analysis techniques developed by Hedley et al.'”
Tumours that had > 13% of nuclei in the 2G or 4C peak were DNA
tetraploid. Tumours with a clearly abnormal third peak that was neither

2C or 4C were considered DNA aneuploid

Siddiqui, 2006''°
tetraploid and aneuploid

DNA ploidy was assessed by flow cytometry.'*? Classified as diploid,

Diploid: 3720 (71.6%);
tetraploid: | 141 (22%);
aneuploid: 332 (6.4%)

TABLE 28 Summary of the sample and design characteristics for the studies concerning the prognostic marker DNA ploidy

Study n Primary aim this prognostic marker
Blute, 2001'% 2000 No
Lieber, 1995'% 494 Yes
Siddiqui, 2006'"? 5509 No

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Treatment

Radical prostatectomy
Radical prostatectomy
Radical prostatectomy
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are compared with diploid tumours, and Blute et
al. also carry out this comparison in multivariate
analysis. In the multivariate analysis Lieber et al.
enter a binary ploidy variable (non-diploid versus
diploid). In the Siddiqui et al.'" study only one
ploidy variable is entered into the analyses and
this is not defined. Lieber et al. and Siddiqui et al.
both examine ploidy as a prognostic marker for
survival from clinical progression (although not
necessarily similarly defined) and prostate cancer
death, whereas the end point for the Blute et al.
study is biochemical or clinical (local or distant)
progression. Lieber et al. also use crude survival as
an end point.

All studies present univariate analyses and for all
studies and all outcomes ploidy was found to be a
significant predictor, in many analyses highly so
(see Tuble 30).

In the multivariate analyses two studies'’®!'"?
found ploidy to be highly significantly prognostic
for clinical progression and prostate cancer

death (p-value ranged from 0.0011 to < 0.0001).
The Lieber et al.'® model included grade and
stage, and the Siddiqui et al.'"” model grade and
pathological variables including stage 13. Neither
study included PSA. An analysis by Lieber et al.'"
did not find ploidy to be prognostic for all-cause
death, but this outcome is less sensitive to prostate
cancer markers than the others.

Blute et al.'” found ploidy to be significantly
prognostic for biochemical or clinical recurrence,
but marginally so at the 95% confidence level
(tetraploid versus diploid, p = 0.05, anueploid

versus diploid, p = 0.04). This analysis included
similar covariates to that of Siddiqui et al.'"? but
with the addition of PSA doubling.

Overall conclusions based on the

results and quality of the findings

Although two studies'**!'? found DNA ploidy to be
highly significantly prognostic for prostate cancer
outcomes, another'” found it to be only marginally
significant. The fact that the data used in the study
by Blute and colleagues'” are probably included
in the analysis of Siddiqui ef al.'" makes this more
puzzling. All three studies are large and so are
more likely to be statistically reliable than many
other studies included in this review.

The most obvious differences between the analyses
of Blute et al.'™ and Siddiqui e al.""? are that
Siddiqui et al. had no measure of PSA in their
analysis and used clinical outcomes only whereas
Blute et al. included a measure of PSA (PSA
doubling) and used an outcome of biochemical or
clinical progression. Vollmer ez al.'” suggest that
pathological variables may be better at predicting
clinical outcomes, whereas PSA is a better predictor
of biochemical recurrence. This might explain

the results. Neither analysis includes the usual
absolute measure of preoperative PSA, although
these data are presented in the baseline statistics
and therefore must be available in the data set.
The relationship between DNA ploidy and clinical
and biochemical outcomes with and without

PSA as a covariate could be explored in this data
set (Siddiqui ef al.'"? and/or Blute et al.'® if not

the same) and might resolve the contradictions
apparent from the current analyses.

TABLE 29 Quality assessment of the studies concerning the prognostic marker DNA ploidy

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to Prognostic Outcome of Model includes  Statistical
represents follow-up is factor(s) of interest is all classical analysis is
population of ~ not associated interestis(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics ~measured in study design, limiting
sufficient to in study participants to potential for the
limit potential participants to  sufficiently limit presentation of
bias to results sufficiently limit  potential bias invalid results
potential bias
Blute, 2001'% p p p
Lieber, 1995'% 'y p p
Siddiqui, 2006'"° y ? y p

?, unsure; p, partly; y, yes.
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Germline genetic variation

in the vitamin D receptor

One study by Williams et al.'?* was concerned with
the impact of germline genetic variation in the
vitamin D receptor on the risk of recurrence after
prostatectomy.

Brief description of the prognostic marker
Vitamin D binds to the vitamin D receptor in the
prostate and forms a complex with other factors
such as retinoid X receptors. It is believed that this
complex binds to vitamin D response elements on
DNA and regulates the transcription of a number
of genes involved in cell growth, differentiation and
metastasis. Prostate cancer mortality rates appear
to increase significantly with decreased ultraviolet
radiation exposure, which decreases vitamin
synthesis in the skin. This has led to the hypothesis
that those men with a vitamin D deficiency might
be at increased risk of prostate cancer. The
definition and distribution of the marker in the
population studied are shown in Table 31.

Brief description of the objectives

of the individual study identified

Williams et al.'** aimed to analyse the associations
between germline genetic variation in the vitamin
D receptor with clinical and pathological factors
at the time of prostate cancer diagnosis and
progression after RP. The basic study design
characteristics are summarised in Zable 32.

Quality of the individual study identified

In general this is a good quality study but there
are some issues that need to be considered when
interpreting the results. First, the end point,
disease recurrence, is not defined. It is not even
clear if a consistent definition was used. Also, the
number of events is not stated. It is possible that
there is a low EPV rate, particularly in the second
analysis, which is conducted on white men only
with separate models for organ-confined and

locally advanced tumours. The patient samples in
these two models were 213 and 215 respectively.
The overall concluding questions to each of the six
subheadings are presented in Table 33.

Summary of the baseline

characteristics of the sample

Williams et al.'*° used a sample of 738 participants
in the analysis (428 WM and 310 AAM), all of
whom were treated with RP. Participants were all
clinical stages T1/T2. More of the AAM than the
WM had high-grade (Gleason score 8-10) tumours
(16.5% and 12.7% respectively) and more also had
pathologically non-confined tumours (WM: 50.2%,
n=213; AAM: 62.6%, n =215) and high (=20 ng/
ml) preoperative PSA levels (WM 10.3%; AAM
22.9%). Additional summary characteristics are
provided in Appendix 7.

Brief description of the results from

the individual study identified

The association between Bsm1 genotypes and
progression was examined using a multivariate
Cox proportional hazards model. The model

was stratified by race to avoid multicolinearity
effects between race and genotype, as the two were
associated. Table 34 presents a summary of the
main statistical findings from this study.

In neither model were Bsm1 genotypes significant
predictors of progression; however, they were
classified [according to the number of copies of
the B allele (allele dose); the individual genotypes
included in the same model (genotype specific);
comparing bb with Bb plus BB (dominant effect of
B); and comparing bb plus Bb with BB (recessive
effect of B)].

A graphical analysis had suggested a differential
effect of Bsm1 by pathological stage. In a further
exploratory analysis a Cox regression model on
WM was stratified by organ-confined status. In this

TABLE 31 Definition of the prognostic marker vitamin D receptor in the study identified

Study Definition

Williams, 2004'2°

Vitamin D binds to the vitamin D receptor (VDR) in the prostate and
forms a complex with other factors such as retinoid X receptors. The
primary effects of vitamin D on the prostate are mediated through its
receptor. DNA was isolated from fixed tissues by a modified procedure

Population distribution

VDR Bsml genotypes for WM
were: Bb, n =164 (38%); Bb,
n =195 (46%); BB, n =69
(16%)

using the QlAamp Tissue Kit. Genotyping was performed using a

5-nuclease (TagMan) assay in an ABI7700 Sequence Detector for VDR

Bsml and Tagql genotypes

AAM, African American men; WM, white men.

VDR Bsml genotypes for AAM
were: Bb, n =168 (54%); Bb,
n=107 (35%); BB, n=35
(1'1%)
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TABLE 32 Summary of the sample and design characteristics for the study concerning the prognostic marker germline genetic variation
in the vitamin D receptor

Study
Williams, 2004'%°

n Primary aim to assess prognostic marker

738 Yes

Treatment

Radical prostatectomy

TABLE 33 Quality assessment of the study concerning the prognostic marker germline genetic variation in the vitamin D receptor

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to follow-  Prognostic Outcome of Model includes  Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics,  characteristics ~ measured in study design, limiting
sufficient to in study participants to potential
limit potential participants to  sufficiently limit for the
bias to results sufficiently limit  potential bias presentation
potential bias of invalid
results
Williams, 2004'?°  y ? y ? Y P

?, unsure; p, partly; y, yes.

analysis Bsm1 status showed high HRs for WM with
organ-confined tumours, although they were not
significant. For men with locally advanced tumours,
the B allele was associated with a lower recurrence
risk, with the HRs of marginal significance at the
95% confidence level.

It was reported that similar results were obtained
for the Taql genotype but none of the analyses
were shown.

Overall conclusions based on the

results and quality of the findings

The primary analysis indicated that vitamin D
receptor gene polymorphisms are not prognostic
in prostate cancer. A secondary analysis on WM
stratified by pathological organ-confined status did
yield statistically significant associations between
the Bsm1 genotype classifications and progression,
with the B allele having an opposite effect in the
two groups, but the statistical power of the analysis
may have been weak. The authors claim that the
complexity of the biological effects of vitamin D

in experimental studies supports the possibility

of complex clinical effects. The plausibility of

such effects would need to be considered before
pursuing vitamin D receptor gene polymorphisms
as a prognostic marker in prostate cancer.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Non-classical use of Gleason
measurements (divided into
three submarker categories)

Conventionally, a patient is assigned a Gleason
score, a measure of tumour differentiation, based
on the sum of the scores for the primary and
secondary most dominant patterns observed in

the prostate specimen (either biopsy or surgical).
Five included studies were interested in examining
whether further prognostic information could be
derived from different measures of Gleason grade:
Egevad et al.,"”" Gonzalgo et al.,'* Tollefson et al.,'®
Vis et al."** and Vollmer et al.'"

Brief description of the prognostic marker

Two studies'?*'* examined whether the primary
Gleason grade could differentiate between the
prognostic outcomes of patients with a Gleason
score of 7, a patient group that has particularly
heterogeneous outcomes, i.e. whether there was a
difference between patients whose Gleason pattern
was 4 + 3 and those whose pattern was 3 + 4. These
studies are shown in Table 35.

Three studies'*”?!1** examined whether some
measure of the amount of high-grade cancer was
prognostic of outcomes. The measures included
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TABLE 34 Summary of the results for the study concerning the prognostic marker germline genetic variation in the vitamin D receptor

Statistical

Study analysis

Williams, Multivariate

2004'®

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

Multivariate

AAM, African American men; Cl, confidence interval; HR, hazard ratio; WM, white men.
Note: The number of events was not reported.

Classical
markers in
model

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

Clinical PSA,
Gleason,
pathological
stage (also age)

End point

Survival from
progression (events

— first recurrence;
censoring at last follow-

up)

Survival from
progression (events

— first recurrence;
censoring at last follow-

up)

Survival from
progression (events

— first recurrence;
censoring at last follow-
up)

Survival from
progression (events

— first recurrence;
censoring at last follow-

up)

Survival from
progression (events

— first recurrence;
censoring at last follow-
up)

Survival from
progression (events

— first recurrence;
censoring at last follow-
up)

Survival from
progression (events

— first recurrence;
censoring at last follow-

up)

Survival from
progression (events

— first recurrence;
censoring at last follow-
up)

Survival from
progression (events

— first recurrence;
censoring at last follow-
up)

Survival from
progression (events

— first recurrence;
censoring at last follow-

up)

Survival

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Outcome measure

Cox proportional
hazards: WM,
number of B alleles
0, 1,2): HR 0.80
(95% CI10.59-1.08)

Cox proportional
hazards: AAM,
number of B alleles
0, 1,2): HR 0.98
(95% C10.73-1.31)

bb vs Bb (WM): 0.85
(95% C10.55-1.33)

bb vs Bb (AAM): 0.74
(95% C1 0.48-1.15)

bb vs BB (WM): 0.60
(95% C10.31-1.18)

bb vs BB (AAM): 1.25
(95% C1 0.69-2.30)

bb vs Bb plus BB
(WM): 0.78 (95% ClI
0.51-1.19)

bb vs Bb plus BB
(AAM): 0.85 (95% ClI
0.57-1.25)

bb plus Bb vs BB
(WM): 0.66 (95% ClI
0.35-1.24)

bb plus Bb vs BB
(AAM): 1.40 (95% ClI
0.78-2.51)

p-value

0.14

0.89

0.47

0.18

0.14

0.46

0.25

0.40

0.19

0.27
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percentage of tumour grade 4 or 5,21 length

of high-grade tumour'*! and the presence or not

of grade 5 cancer in the primary and secondary
prostatectomy specimens.'”” Samples were taken
from TURP, biopsy and prostatectomy specimens.
Detalils, as far as provided by the study authors, of
the different definitions and measurement methods
of these different measures of high-grade cancer
are shown in Table 36.

Egevad et al."?! also calculated a modified Gleason
score, which was the sum of the dominant
(primary) and worst Gleason grades.

Brief description of the objectives of

the individual studies identified

Four of the studies'?'~'** had a primary aim of
assessing the prognostic value of different methods
of measurement or scoring of Gleason grade
assessments of tumour differentiation.

Two studies'?*'* examined whether the primary
Gleason grade could differentiate between the
prognostic outcomes of patients with Gleason
score 7, a patient group that has particularly
heterogeneous outcomes, i.e. whether there was a
difference between patients whose Gleason pattern
was 4 + 3 and those whose pattern was 3 + 4.

Note that Gonzalgo et al.'* selected a population
who were all biopsy Gleason score 7, whereas
Tollefson et al.'* selected a population who were all
pathologically Gleason score 7. Egevad et al.'*' also
included an analysis of Gleason pattern in Gleason
score 7 patients but as this analysis had fewer than
200 participants it did not meet the inclusion
criteria for Gleason score 7.

Both Egevad et al.'?! and Vis et al.'** had the aim
of examining the amount of high-grade cancer as
a prognostic factor, whereas Vollmer et al.'” was
interested in the relative importance of anatomic
and PSA factors for prostate cancer outcomes.

TABLE 35 Definition of the prognostic marker Gleason measurements in each of the studies identified

Population distribution

Group A: 191 (59.7%); group
B: 61 (19.1%); group C: 32
(10.0%); group D: 36 (11.3%)

Pattern 3 +4: 1256 patients;

Study Definition
Gonzalgo, Classified prostatectomy (pathological) Gleason score 7 patients as
2006'2 Gleason pattern 3 + 4 or 4 + 3 on biopsy and created four categories
for comparison: group A (clinical 3 + 4, pathological <3 + 4); group
B (clinical 3 + 4, pathological 24 + 3); group C (clinical 4 + 3,
pathological <3 + 4); group D (clinical 4 + 3, pathological >4 + 3)
Tollefson, Classified biopsy Gleason score 7 patients as Gleason pattern 3 + 4 or
2006'2 4+3

pattern 4 + 3: 432 patients

TABLE 36 Definition of the prognostic marker amount of high-grade cancer in each of the studies identified

Study Definition

Egevad, 2002'?

Percentage of tumour Gleason grade 4/5. Slides from TURP had

Population distribution

Percentage grade 4/5 = 0%:

cancerous areas outlined in ink and the percentage of tumour Gleason n = 104; percentage grade

grade 4/5 by area was estimated as focal (£5%) and at 10% intervals
(0%, 1-5%, 6-10%, 11-20%, 21-30%, etc.). The variable was
analysed as continuous data at 10% increments

Vis, 2007'%*

Length of high-grade cancer (Gleason grade 4/5) (mm) from each
biopsy core: continuous variable in analysis? Percentage of high-grade
cancer (Gleason grade 4/5) from biopsy specimen (percentage of

4/5 = up to 5%: n = 40;
percentage grade 4/5 = 10-50%:
n = 40; percentage grade
4/5=51-100%: n= 121

Median length of high-grade
cancer = 0 mm (range 0.00-
42.0mm)

cancer with high-grade components) from prostatectomy specimen:

continuous variable in analysis?

Vollmer, 200177
(prostatectomy specimen)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Presence of primary/secondary grade 5 versus absence

O0mm: n= 1201 (71.5%);
>0-3mm: n=137 (13.2%);
3—-10mm: n= 129 (10.3%);
> [0mm:n= 114 (5.0%)

Median percentage of high-grade
cancer = 0% (range = 0-100%)

Not reported
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The basic study design characteristics are
summarised in Table 37.

Quality of the individual studies identified
Perhaps because the focus of most of these studies
was on different measures of Gleason grade,

only one study'® reports a multivariate analysis
including ‘known risk factors’ as well as the novel
Gleason measure, although the former are not
specified. The statistical analysis in two of the
studies'?*!# is also poorly reported and therefore
difficult to assess. The number of events or EPV
is low in some studies. Both the Vis and Vollmer
studies have adequate EPV in their final models
according to our criteria but that is only because
they have removed most variables. The initial
models that were used to select variables for the
final model will have had low EPV and therefore
may not have been reliable. In the analysis by
Gonzalgo et al.'** the number of events is not
stated, but there are relatively small numbers of
patients in two of the four groups (C: n =32; D:
n = 36) and so there are likely few events for these
patients on which to base the analysis. The EPV
is adequate in the study by Egevad et al.'?' and
although the number of events is not stated by
Tollefson et al.'** the large sample size suggests
that it is also adequate. The overall concluding
questions to each of the six subheadings are
presented in Table 38.

Summary of the baseline

characteristics of the sample

With the exception of Egevad et al.'*' the patients
in all of the studies had more than 90% organ-
confined tumours. The study population in Egevad
et al."*" was difterent from the others, with prostate
cancer diagnosed at TURP because of obstructive
symptoms. In total, 83% of these patients had
organ-confined tumours. These patients also had
a high proportion of high-grade cancers (31%
pathologically Gleason score 8-10). The Gonzalgo

et al.'* and Tollefson et al.'* studies included only
patients with Gleason score 7. The patients in all
studies, with the exception of those in the Egevad
et al."*' study who had deferred treatment following
TURP, were treated with RP.

Brief description of the results from

the individual studies identified

Table 39 presents a summary of the main statistical
findings from the two studies on Gleason patterns
3 +4 and 4 + 3 included in this section.

Primary Gleason pattern in

Gleason score 7 patients

In the study by Gonzalgo et al.'** patients (all
biopsy Gleason score 7) were divided into four
groups according to whether they were Gleason
pattern 3 + 4 or 4 + 3 at biopsy and after
prostatectomy. The prognosis of these four groups
in terms of freedom from biochemical recurrence
was compared using a log-rank test to test the
significance of differences between pairs of the
four survival curves, and also using an overall test
of the four curves. Survival at 5 years ranged from
89% for group A to 55% for group D. Not all of
the pairs of curves were significantly different from
each other (see Table 39), but groups A and B (both
biopsy Gleason pattern 3 + 4) had significantly
different outcomes (p = 0.002) as did groups C and
D (both biopsy Gleason pattern 4 + 3) (p = 0.03).
The latter analysis may be unreliable because of
the small numbers of patients in groups B and

C. The overall log-rank statistic for all curves was
significant (p < 0.0001). A comparison between all
those with clinical Gleason pattern 3 + 4 and those
with pattern 4 + 3 was not made.

In a univariate analysis Tollefson et al.'** found
significant differences in prognosis between
patients with biopsy Gleason pattern 3 + 4 and
those with Gleason pattern 4 + 3 with outcomes of
biochemical recurrence-free survival (p <0.0001),

TABLE 37 Summary of the sample and design characteristics for the studies concerning the prognostic marker non-classical use of

Gleason measurements

Study n

Egevad, 2002'* 305 Yes
Gonzalgo, 2006'22 320 Yes
Tollefson, 2006'% 1688 Yes
Vis, 2007'% 281 Yes
Vollmer, 2001 '%7 203 No

TURR transurethral resection of the prostate.

Primary aim prognostic marker

Treatment

TURP

Radical prostatectomy
Radical prostatectomy
Radical prostatectomy

Radical prostatectomy
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TABLE 38 Quality assessment of the studies concerning the prognostic marker non-classical use of Gleason measurements

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to Prognostic Outcome of Model includes  Statistical
represents follow-up is factor(s) of interest is all classical analysis is
population of not associated  interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics  measured in study design,
sufficient to in study participants to limiting
limit potential participants to  sufficiently limit potential
bias to results sufficiently limit  potential bias for the
potential bias presentation
of invalid
results
Egevad, 2002 p p p y n y
Gonzalgo, 2006'2 y p y y n ?
Tollefson, 2006'2 vy p p p ? ?
Vis, 2007'*# y ? p p n
Vollmer, 2001'% p ? n p n

?, unsure; p, partly; y, yes.

systemic recurrence-free survival (p <0.002)

and cancer-specific survival (p =0.013). In a
multivariate analysis ‘correcting for known risk
factors’, primary Gleason score was an independent
significant predictor of biochemical failure

(p <0.0001), systemic recurrence (p = 0.002) and
cancer-specific survival (p = 0.029). The lower
p-values for the relationship between primary
Gleason score and outcome in both univariate
and multivariate analyses when the outcome

was survival rather than disease recurrence

(even biochemical or systemic) may be due to

the lower number of events for the survival
outcome compared with the recurrence outcomes,
rather than any difference in the strength of

the relationship. The number of events is not
reported in the study but, after 10 years, although
around 95% of patients have survived prostate
cancer death, only around 50% are biochemical
progression free. Table 40 presents a summary of
the main statistical findings from the three studies
included in this section on the amount of high-
grade cancer.

Amount of high-grade tumour

In univariate analysis both Egevad et al."*' and Vis
et al."** found the percentage of high-grade tumour
to be significantly prognostic for prostate cancer
death (p <0.001) and biochemical progression

(p <0.001) respectively. Using multivariate analysis
Egevad et al.'*' examined the performance of the
percentage of high-grade tumour in a model with

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Gleason score but no other covariates, in which it
was significant (p = 0.002). Vis e al.'** found the
percentage of high-grade tumour to be significantly
prognostic for biochemical progression (p < 0.001)
in a multivariate model that included PSA. Gleason
score was removed from the model because of non-
significance.

Vis et al.'** also tested a variable of length of high-
grade cancer from the biopsy core. In univariate
analysis it was significant for the outcomes of
survival from biochemical and clinical progression.
In multivariate analysis it was significant for
biochemical survival with PSA as the only covariate,
but for the outcome of clinical recurrence all of

the other covariates were removed from the model
using a stepwise process and so the result reported
is the same as that for the univariate analysis.

Vollmer et al."" found the presence of Gleason
grade 5 in either the primary or secondary
prostatectomy specimen to be significantly
prognostic for prostate cancer death (p =0.0096) in
a multivariate model with no classical markers but
with percentage of tumour in the prostate.

Modified Gleason score

Egevad et al.'*" also found a modified Gleason score
[sum of the dominant (primary) and worst Gleason
grades] to be prognostic of prostate cancer death in
univariate analysis (p <0.001) and in a multivariate
model with Gleason score (p <0.001).
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Results for systematic review of novel prognostic markers

Overall conclusions based on the
results and quality of the findings

Two studies'?*'% showed that primary Gleason
grade in Gleason score 7 patients was prognostic,
although Gonzalgo et al.'* report only a univariate
analysis. In the multivariate analysis reported

by Tollefson et al.'* primary Gleason grade was
prognostic for biochemical failure (p <0.0001),
systemic recurrence (p = 0.002) and cancer-specific
survival (p = 0.029). This study was likely to have
been adequately powered but poor reporting of
the analysis makes it difficult to assess. The results
needed to be confirmed.

Gleason pattern has already been used by Han et
al."" in a prognostic model, which is discussed in
Chapter 6. If further prognostic information could
be derived from what is routinely collected data this
would clearly be advantageous.

Two studies'?"'** found the percentage of high-
grade tumour to be prognostic for prostate cancer
death and biochemical progression respectively,
and in both it appeared to outperform Gleason
score. In neither study was percentage of high-
grade tumour tested in a multivariate model with
all of the established markers and so its additional
prognostic value is not established. Vis et al.'** also
found length of high-grade cancer to be prognostic
in univariate and multivariate analysis, but most
covariates were removed from the analysis and so
its performance in the presence of the classical
markers is not shown. Vollmer et al.'"” found the
presence of Gleason grade 5 to be significantly
prognostic for prostate cancer death (p =0.0096),
but this marker also was not tested in a multivariate
model with classical markers. Thus, although
measured differently, all measures of amount of
high-grade cancer were found to be prognostic,
but none was tested in models including all of the
established markers.

One study'?*' found a modified Gleason score [sum
of the dominant (primary) and worst Gleason
grades] to be prognostic of prostate cancer death.

All of the studies in this section report a variety

of novel Gleason measures to be significantly
prognostic of various prostate cancer outcomes.
However, only one study'®® was (probably) tested

in models including all of the established markers
and the quality of the studies was generally worse
than average. The positive results, combined with
the relative ease with which some of these measures
could be applied as the data are currently collected,
suggest that more rigorous studies would be worth
undertaking.

Ki67 LI, Bcl-2, p53,
syndecan-1 and CDI10

One study by Zellweger et al.'* was concerned
with the prognostic significance of the four novel
markers Ki67 LI, Bcl-2, p53, syndecan-1 and
CD10.

Brief description of the

prognostic markers

Tissue microarrays are emerging as powerful tools
to rapidly analyse the clinical significance of new
molecular markers in human tumours. Ki67 LI
(labelling index) is a nuclear antigen that is present
throughout the cell cycle but not at rest (GO
phase) or in the early G1 phase."' Antibodies to
the p53 protein bind both normal (wild type) and
mutant forms."! The Bcl-2 oncoprotein inhibits
apoptosis, such that its overexpression leads to
increased cell growth.'*! Syndecan-1 (also known as
CD138, CD138 antigen, SDC, SYND1, syndecan-1
precursor) is a multifunctional transmembrane
heparan sulfate proteoglycan that is present on
many cell types and which mediates growth factor
binding.'*?

The definitions and distributions of the markers in
the population studied are shown in Table 41.

Brief description of the objectives

of the individual study identified

The study examined the expression of the
molecular markers Ki67, Bcl-2, p53, syndecan-1
and CD10 for prognostic significance. The basic
study design characteristics are summarised in Table
42.

Quality of the individual study identified

The study does poorly on many quality assessment
criteria. One important issue is recognised by

the authors, that is the heterogeneity of the

study cohort. Participants were accrued over a
considerable period of time between 1971 and
1996. This means that there were different staging,
treatment and follow-up methods. There is also
heterogeneity in how disease progression was
defined, with it being defined clinically in some
patients and biochemically (by PSA) in others.
Furthermore, the definition of PSA failure is not
given and may have been variable.

The statistical analysis may also be weak as there
are relatively small numbers of patients in each

of the ‘high-risk’ marker categories and thus the
number of events in these groups is likely to be
small (Table 43). With the exception of pathological
grade, classical markers were not included in the
model and therefore the prognostic significance
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TABLE 41 Definition of prognostic marker Kié7 LI, Bcl-2, p53, syndecan-1 and CD10 in the study identified

Study
Zellweger, 2003'»

Definition

The expression of Ki67, Bcl-2, p53, CD 10 (neutral endopeptidase)
and syndecan-| (CD138) was analysed by immunohistochemistry.
For Ki67, immunostaining was visually scored and stratified

into two groups (< 10% and > 10%). The intensity of the
immunostaining for p53, Bcl-2 and syndecan-| was visually scored
and stratified into four groups (negative, weak, moderate and
strong). Overexpression was defined as at least moderate staining
intensity in > 10% of the tumour cells

Population distribution

High Ki67 LI expression (= 10%)
was found in 14.5% of 515
specimens. Cytoplasmic Bcl-2
overexpression was present

in 13.7% of 493 specimens.
p53 overexpression was found
in 3.9% of 534 specimens.
Syndecan-| overexpression
was present in 36.7% of

501 specimens. CD10
overexpression was present in
22.5% of 510 specimens

TABLE 42 Summary of the sample and design characteristics for the study concerning the prognostic markers Kié7 LI, Bcl-2, p53,

syndecan-| and CD 10

Study
Zellweger, 2003'*

n

551

Primary aim to assess prognostic marker

Yes

TURR transurethral resection of the prostate.

Treatment

Radical prostatectomy or TURP

TABLE 43 Quality assessment of the study concerning the prognostic markers Kié7 LI, Bcl-2, p53, syndecan-1 and CD10

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to Prognostic Outcome of Model includes  Statistical
represents follow-up is factor(s) of interest is all classical analysis is
population of not associated interest is(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics measured in study design,
sufficient to in study participants to limiting
limit potential participants to  sufficiently limit potential
bias to results sufficiently limit ~ potential bias for the
potential bias presentation
of invalid
results
Zellweger, p ? p n n p
2003'»

?, unsure; p, partly; n, no.

of these markers over those in current use is not

demonstrated.

confined participants (18.5%), with a small number

of participants having missing data (9.6%). Only

Gleason grade (as opposed to Gleason score)

was reported because of the small size of the
specimens. PSA levels were not reported. The
failure to measure and report this information
limits the comparison of this study with other
prognostic studies involving other types of markers.
Additional summary characteristics are provided in
Appendix 7.

Summary of the baseline

characteristics of the sample

The study involved 551 participants who had been
treated with RP or TURP. All participants were
organ confined at clinical stage. At pathological
stage there were still a greater number of organ-
confined (71.9%) compared with non-organ-

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Results for systematic review of novel prognostic markers

Brief description of the results from
the individual study identified

Table 44 presents a summary of the main statistical
findings from the single study included in this
section.

Zellweger et al.'® reports the p-values of the
markers (Ki67, Bcl-2, p53, syndecan-1 and CD10)
in three different Cox regression models, each with
a different end point: progression, overall survival
and tumour-specific survival. Markers were only
introduced into the multivariate model if they were
found to be statistically significant predictors of
that outcome in univariate analysis. Gleason grade
was the only classical marker entered into the
statistical model. Marker Ki67 LI (p = 0.023) was
the only marker found to be statistically significant
for all end points in univariate analysis. It
remained significant in multivariate analysis for the
end points of overall survival and tumour-specific
survival, but with Gleason score as the only classical
marker in the model. CD10 was not significant in
any of the univariate analyses and thus was not
tested in the multivariate models.

Bcl-2 and p53 were not significant in any of the
multivariate analyses. The marker syndecan-1
was of marginal significance for tumour-specific
survival (p =0.051).

It should be noted that Zellweger et al.'*® reported
many significant associations between the markers
and this may have affected their individual
performances in the multivariate models.

Overall conclusions based on the

results and quality of the findings

The weaknesses of this study make the results
inconclusive. Of the markers studied Ki67 LI
appeared to be the most strongly associated with
the study end points and in particular tumour-
specific survival (p = 0.023). p53 was of marginal
significance for this end point (p =0.051).

Proportion of cancer

Six studies!0712L124126-128 ywere concerned with the
prognostic significance of the proportion of cancer
in the specimen.

Brief description of the prognostic marker
These studies all used some measure of the
proportion of the prostate affected by cancer as a
prognostic marker. Four studies'#*'?-!#¥ achieved
this by counting the number of biopsy cores

containing cancer, usually expressing this as a
proportion of cores affected. Two studies'”1?!
used a measure of the percentage of the prostate
involved with cancer, estimated from the surgical
specimens; however, the Egevad et al."?! study used
TURP specimens whereas in the Vollmer et al.'"’
study patients had RP. The definitions and the
marker distributions in the different studies are
shown in Table 45.

Brief description of the objectives of

the individual studies identified

It is important to note that only two of the
studies'?*'#® had a primary aim of assessing
positive biopsy cores as a prognostic marker.
Antunes et al.'® evaluated the prognostic value

of the percentage of positive biopsy cores (PPBC)
in determining the pathological features and
biochemical outcome of patients with prostate
cancer treated by R.P. Selek et al.'* aimed to
determine the utility of the PPBC in predicting
PSA outcome after external beam radiotherapy
alone. Potters ¢t al.'*" assessed the outcomes of men
undergoing prostate brachytherapy and evaluated
factors that could impact on disease-specific
survival. Vis et al."** and Egevad et al."?! investigated
the predictive value of the amount of high-grade
cancer (Gleason growth patterns 4/5) in the biopsy
following RP and TURP, respectively. Vollmer

et al.""” compared anatomic and PSA factors as
prognostic markers.

Quality of the individual studies identified

One of the key failings amongst these studies is
the omission of classical markers in the reported
multivariate models,'0” 121124128 ysyally because
of stepwise removal of variables rather than

lack of data. The statistical power of some of

the studies'*”!2+128 in terms of EPV may also be
weak, although in the case of Selek et al.'?® and
Vis et al.'** the assessment criterion of an EPV of
at least 10 in the final model was met. The study
by Antunes et al.'*® avoids both of these issues
and is overall probably the best quality study for
this marker. In the four studies that had an end
point of biochemical recurrence'?*!*%-!% only one
used a recognised definition;'*® the definition
therefore varied across the studies, although at
least all of the studies were internally consistent.
The overall concluding questions to each of the six
subheadings are presented in Table 46.

Two studies'"”!* failed to present sufficient data to
assess the adequacy of the analysis.



DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

Summary of the baseline
characteristics of the sample

Three of the studies'"”'#*!26 used RP treatment.
Potters et al.'*” used brachytherapy (some in
combination with radiotherapy), Selek et al.*® used
radiotherapy alone and Egevad et al.'?' used TURP.
The studies varied in population size ranging

from 203 to 1449 (Table 47). The largest study was
conducted by Potters et al.'*” and the smallest by
Vollmer et al.'"”

In evaluating the results of the six studies it is
important to consider the differences in sample
characteristics (e.g. stage, Gleason score and PSA
distributions). The clinical stage of the participants
was provided in all six studies. More than 98%

of the samples in five of the studies were organ-
confined cancers at clinical stage. The exception
was the study of Egevad et al.,'*' in which 17%

of cancers were non-organ confined and whose
participants also had a high proportion of high-
grade cancers (35% Gleason score 8-10). This
study pre-dates PSA screening and the patients had
their tumours detected on TURP carried out for
obstructive symptoms. The distributions of Gleason
and PSA scores (where reported) were similar
across the other studies. Additional summary
characteristics are provided in Appendix 7.

Brief description of the results from

the individual studies identified

Table 48 presents a summary of the main statistical
findings from the six studies included in this
section.

All of the studies provided a Cox multivariate
analysis of the data. As shown in Table 48 all studies
used an end point of biochemical recurrence but
the definition varied between studies, and in the
Selek et al.'*® study patients were treated with
radiotherapy and so PSA behaviour following
treatment is different from that in the other
studies. Vis et al."** also used an outcome of clinical
progression. Table 48 shows the different clinical
and pathological classical markers entered into
the statistical models across the four studies: all
included the classical markers in their models with
the exception of the Selek analysis, which does not
include stage.

All of the studies that reported a univariate
analysis'?+126128 found PPBC to be prognostic.
However, only two studies'**!?” showed PPBC to
be prognostic in multivariate analysis, both for

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

PSA survival. Of these, one'?® has a large EPV ratio
(30) suggesting a statistically strong analysis and
the other,'?” although it is not stated, is likely to

be more than adequate because of the sample size
(n =1449). The studies of Antunes et al.'?® and
Potters et al.'®” both also include all of the classical
prognostic markers, suggesting that the proportion
of positive biopsy cores may add prognostic value
to that of the established markers.

The multivariate results of three analyses in two
studies'**'#® indicate that PPBC is not prognostic.
The study end points were biochemical progression
and clinical progression. The number of events in
both of these studies may have been low, making
the analyses less reliable. The analyses of Selek et
al.'*® and Vis et al."** met the quality criterion of an
EPV of at least 10, but for Selek et al.'?® it was only
13 and not all continuous variables were treated

as continuous, thus weakening the analysis. Vis e
al."** achieved adequate EPV in their final models
by eliminating most variables. However, there were
only 39 events in total and so the EPV for the full
models (when the number of positive cores would
have been eliminated for non-significance) would
have been low.

Table 49 presents a summary of the results of the
studies concerning the percentage of cancer in the
specimen.

Percentage of cancer in the

surgical specimen

Both of the studies provided a Cox multivariate
analysis of the data but with very limited covariates,
which did not include PSA or stage. Both used
prostate cancer survival as their outcome measure.
Note that the estimates of percentage of cancer are
derived differently, with it being estimated from
the TURP specimen in Egevad et al.'*' and from
the prostatectomy specimen in Vollmer et al.'” The
patient sample in Egevad et al.'*' also had slightly
more advanced disease, as described in the section
on the baseline characteristics of the sample.

Both studies found the percentage of cancer in
the surgical specimen to be prognostic for prostate
cancer death, but in neither multivariate analysis
was PSA or stage included. Given the range of
values for this variable quoted by Vollmer et al.'"”
(0.1-89%), it has prognostic potential but needs

to be tested in a model with the classical variables.
The results from the current evidence must be
considered inconclusive.
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TABLE 45 Definition of the prognostic marker proportion of cancer in each of the studies identified

Study Definition

Antunes, 2005'%

positive cores to total cores

Egevad, 2002'?!

Percentage positive biopsy cores (PPBC). A total of 618 cores
were taken under TRUS guidance. PPBC was defined as the ratio of

Percentage cancer. The slides from TURP were reviewed and the

Population distribution
<25,n=164 (30.7%); 25.1-50,
n =242 (45.3%); 50.1-75,
n=76 (14.2%); 75.1-100,
n=>52(9.7%)

Not stated

cancer outlined in ink. The percentage of the total specimen area
involved with tumour was estimated at 10% intervals

Potters, 2005'¥ PPBC

Selek, 2003'%8

PPBC. Only patients with systematic biopsies were considered. In
total, 74% had sextant biopsies, 8% had < 6 and 18% had > 6.

<50%, n = 808 (55.8%);
>50%, n = 641 (44.2%)

< 50%, n =266 (77.1%);
>50%, n=79 (32.9%)

PPBC was defined as the number of cores that contained prostate
cancer of any length divided by the total number of cores sampled

Vis, 2007'%
biopsies

Vollmer, 2001 '

Number of positive tumour biopsy cores. All patients had sextant

Percentage cancer. Defined as the percentage of prostate tissue with
tumour in the RP specimen. Measurement method not specified

I,n=101 (35.9%); 2, n =82
(29.2%); 3, n =49 (17.4%);
4-6,n =49 (17.4%)

Median = 15%; range = 0.1-
89.0%

TRUS, transrectal ultrasound; TURP, transurethral resection of the prostate.

TABLE 46 Quality assessment of the studies concerning the prognostic marker proportion of cancer

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to Prognostic Outcome of Model includes  Statistical
represents follow-up is factor(s) of interest is all classical analysis is
population of not associated  interestis(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics measured in study design, limiting
sufficient to in study participants to potential
limit potential participants to  sufficiently limit for the
bias to results sufficiently limit  potential bias presentation of
potential bias invalid results
Antunes, 2005'% vy ? p y y y
Egevad, 2002'?' p p p y n y
Potters, 2005' y ? n p y p
Selek, 2003'% y p p y p y
Vis, 2007'% y ? p p n p
Vollmer, 20017 p ? n p n p

?, unsure; p, partly; y, yes.

Overall conclusions based on the
results and quality of the findings
Percentage of positive biopsy cores

The results of the four studies are mixed, with two
of the studies'?*'?” suggesting that the proportion
of cancer in a biopsy specimen is prognostic in
the presence of the classical variables and three

analyses from the other two studies'?*'?® suggesting
that it is not. However, the two studies that found

a positive result were statistically stronger than the
others in terms of having a large ratio of events to
the number of variables in the analyses; these two
analyses also included all of the established classical
markers in the final analysis. This suggests that
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TABLE 47 Summary of the sample and design characteristics for the studies concerning the prognostic marker proportion of cancer

Study n

Antunes, 2005'% 534 Yes
Egevad, 2002'?' 305 Yes
Potters, 2005'% 1449 No
Selek, 2003'% 345 Yes
Vis, 2007'%* 281 Yes
Vollmer, 2001'7 203 Yes

TURRP, transurethral resection of the prostate.

the proportion of cancer in a biopsy specimen may
have additional prognostic value for biochemical
recurrence over the established markers. However,
the evidence is currently limited.

Percentage of cancer in the

surgical specimen

Two studies'’”'*! found the percentage of cancer in
a surgical specimen to be prognostic for prostate
cancer death, but in neither multivariate analysis
was PSA or stage included. Given the range of
values for this variable quoted by Vollmer et al.'"”
(0.1-89%), it has prognostic potential but needs
to be tested in a model with the classical variables.
The results from the current evidence must be
considered inconclusive.

Prostate-specific antigen kinetics

Two studies'?*3? were concerned with the
prognostic significance of the novel markers PSAV
or PSADT.

Brief description of the

prognostic markers

Both studies used linear regression to calculate
the rate of rise in the PSA level (PSAV) in the year
before diagnosis'?’ or 2 years before treatment'*
using all available values. PSADT is the time

that it takes for the PSA value to double; this

was calculated by Sengupta et al."** using log-
linear regression. The definitions and the marker
distributions are shown in Table 50.

Brief description of the objectives of

the individual studies identified

Both of the included studies had a primary aim
of assessing PSA kinetics as a prognostic marker.
D’Amico et al.'® evaluated whether the rate of
rise in the PSA level (i.e. PSAV) during the year
before diagnosis could predict PSA recurrence,

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Primary aim prognostic marker

Treatment

Radical prostatectomy
TURP

Brachytherapy (some in combination with
radiotherapy)

Radiotherapy
Radical prostatectomy

Radical prostatectomy

prostate cancer mortality and all-cause mortality.
Sengupta et al."* also used three separate end
points for different analyses: PSA recurrence,
clinical recurrence and prostate cancer mortality. In
both studies two models are presented for each end
point, the first using only clinical variables and the
second including pathological variables. Sengupta
et al."** assessed preoperative PSADT as a predictor
of outcome following RP.

Quality of the individual studies identified

Both studies are large and of good quality.
However, they both determined the cut-point for
differentiating between high and low PSAV within
their respective data sets. The same applies to
the doubling time (18 months) used by Sengupta
et al."** This means that the results are likely

to be over-optimistic as the PSAV and PSADT
variables have been optimised to the data. The
overall concluding questions to each of the six
subheadings are presented in Table 51.

Summary of the baseline

characteristics of the sample

The two studies both had over 1000 participants,
with almost all (>95%) having clinically organ-
confined tumours. In the largest study Sengupta et
al.” evaluated 2290 men who were treated with RP
for prostate cancer between 1990 and 1999, with
multiple preoperative PSA measurements available.
In the study by D’Amico et al.'* patients were also
treated by RP (Table 52).

The distributions of Gleason and PSA scores (where
reported) were similar across studies. Although
different cut-points were used in the two studies for
PSAV, the proportions in the high-velocity groups
were similar at 20.1% and 23.9% respectively.
Additional summary characteristics are provided in
Appendix 7.
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TABLE 50 Definitions and distributions of the prognostic markers PSAV and PSADT in each of the studies identified

Study Definition

D’Amico, 2004'?

PSAV was defined as the rate of rise in the PSA level. PSA measurements
were made at intervals of 6—12 months. PSAV during the year before
diagnosis was considered as a categorical variable. In the 2 years before
RP multiple PSA values (mean 3.05, range 2—14) were taken at least 90

Population distribution

End point recurrence —
PSAV at diagnosis: <2.0ng/
ml/year, n=816; >2.0ng/
ml/year, n = 247

days apart. Note that in models with clinical variables PSAV at diagnosis

was used, whereas in models with pathological variables PSAV on
prostatectomy was used. However, the numbers in the two groups are
the same for both measures and so it is not evident that they are actually

different

Sengupta, 2005'%°
value of 18 months was chosen

A cut-off value of 3.4 ng/ml/year was chosen for PSAV. For PSADT a

End points prostate cancer
death and any death -
PSAV at diagnosis or at
prostatectomy: <2.0 ng/ml/
year, n =833; >2.0ng/ml/
year, n =262

PSADT < 18 months,
n=1506 (22.1%); PSADT
>18 months, n = 1784

PSAV > 3.4 ng/ml/year,
n =460 (20.1%); PSAV
<3.4ng/ml/year, n= 1830

PSADT, prostate-specific antigen doubling time; PSAV, prostate-specific antigen velocity.

TABLE 51 Quality assessment of the studies concerning the prognostic marker PSA kinetics

Prognostic Confounding
Study Study factor Outcome measurement
Study population attrition measurement measurement and account Analysis
Study sample Loss to Prognostic Outcome of Model includes  Statistical
represents follow-up is factor(s) of interest is all classical analysis is
population of not associated interestis(are)  adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics measured in study design,
sufficient to in study participants to limiting
limit potential participants to  sufficiently limit potential
bias to results sufficiently limit ~ potential bias for the
potential bias presentation
of invalid
results
D’Amico, 2004'? y p p y y
Sengupta, 2005'® vy y y
p, partly; y, yes.

TABLE 52 Summary of the sample and design characteristics of the studies concerning the prognostic marker PSA kinetics

Study n Primary aim prognostic marker
D’Amico, 2004'% 1095 Yes
Sengupta, 2005'*° 2290 Yes

Brief description of the results from
the individual studies identified

Table 53 presents a summary of the main statistical
findings from the two studies included in this
section.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Treatment

Radical prostatectomy

Radical prostatectomy

Both studies report a Cox multivariate analysis of
the data. Table 53 shows the different clinical and
pathological classical markers entered into the

statistical models across the studies, together with
the results of each analysis.
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Sengupta et al."* calculated PSADT by log-linear
regression and PSAV by linear regression. Each
of these parameters was used in preoperative and
postoperative multivariate models for the end
points of biochemical and clinical progression,
and cancer death, but only one remained in each
model. PSAV appeared to be a better predictor of
biochemical progression, and PSADT of clinical
progression and death. Of all the predicted
outcomes the association with cancer death
appeared to be the strongest. In the clinical model
the HR for death from prostate cancer was 6.18
(95% CI 2.75-13.88, p < 0.0001) in men with a
PSADT of less than 18 months versus men with a
PSADT of 18 months or more; similarly, the HR
was 3.92 (95% CI 1.95-7.85, p =0.0001) in the
pathological model.

D’Amico et al.'* also reports a particularly strong
association between PSAV and prostate cancer
death in both clinical and pathological models. In
the clinical model the HR for death from prostate
cancer was 9.8 (95% CI 2.8-34.3, p <0.001) in men
with an annual PSAV of more than 2 ng/ml versus
an annual PSAV of 2ng/ml or less; similarly, the
HR was 12.8 (95% CI 3.7-43.7, p <0.001) in the
pathological model.

Overall conclusions based on the

results and quality of the findings

Both of these large, good-quality studies report
compelling results showing an association between
PSA kinetics and prostate cancer outcomes, and

in particular cause-specific mortality. This result
remained significant in the presence of other
clinical and pathological variables. However, with
both studies using data-dependent cut-points to
define high and low PSAV the results will be over-
optimistic. Whereas D’Amico et al.'* derived an
optimum cut-point of 2.0 ng/ml/year, Sengupta et
al." found 3.4 ng/ml/year gave the best results. Use
of the other cut-points in the two data sets would
give more realistic estimates of how this prognostic
marker would perform in practice. A review of
monitoring protocols for men with localised
prostate cancer'* showed that in some research
protocols PSAV and PSADT were already used, in
conjunction with other factors, to identify disease
progression that might require radical treatment.
Note that in the UK regular measurements of
PSA are not routinely available before diagnosis as
was the case in these two studies, as regular PSA
screening is not normal practice.

Sengupta et al.”*" concluded that, although PSADT
may perform more accurately and strongly in
multivariate analysis than PSAV, PSAV is simpler

to derive and therefore more easily used in clinical
practice.

Stat5 activation status
One study'®! was concerned with the prognostic
significance of the novel marker Stat5 activation
status.

Brief description of the prognostic marker

Signal transducer and activator of transcription-5
(Statb) is a signalling protein that is activated by
prolactin in normal and malignant prostates. The
definition of the marker and its distribution in the
population studied are shown in Table 54.

Brief description of the objectives

of the individual study identified

The study aimed to investigate whether activation
of Stat) in prostate cancer was linked to clinical
outcome with disease recurrence as an end

point. The basic study design characteristics are
summarised in Table 55.

Quality of the individual study identified

In general this was a good quality study. Unusually
it was very specific as to the events that were
included as the end points, but the number of
events was not stated and so the EPV is unknown.
In interpreting the results the omission of PSA
from the multivariate analysis must be considered.
As with many prognostic studies in this systematic
review the study did not provide details about the
storage of materials, although it was clear that

the study was based on archival specimens. The
overall concluding questions to each of the six
subheadings are presented in Table 56.

Summary of the baseline

characteristics of the sample

The study involved 357 participants who had been
treated with RP or TURP. At pathological stage
there were still a greater number of organ-confined
(79.5%) than non-organ-confined participants
(19.7%), with a small number of participants
having missing data (0.7%). The Gleason scores
ranged between 2 and 5 but PSA levels were not
reported. The failure to measure and report this
information limits the ability to compare this study
with other prognostic studies involving other types
of markers. Additional summary characteristics are
provided in Appendix 7.

Brief description of the results from

the individual study identified

Li et al."! provided a multivariate analysis of
the data. Non-significant factors were removed



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

panunuods

€000

1000 >

100°0 >

1000 >

1000 >

100°0 >

anjea-d

6 1-1"1 1D %S6)

S| ¥y :(4eak/w/Bug s
AVSd @ouaJuajal) Jeak
/lW/BuQT < AVSd
:sisoudelp 38 AYSd
‘uolssaudau xoD)

FE+'1 1D %56)
TTYY ((qeakuBugzs
AVSd @duauajad) Jeak
NwfBup'T < AVSd
:Awoldezessoud Je

AVSd ‘uolssaugau xoD)

(6£9-T'9 1D %S6) +°0T
oY (HeehkjwBugzs
><mn_ wucmgwu_w.‘_v mex
/lw/BuQT < AVSd
:Awojdageisoud je
AVSd ‘Uolssaudau xoD)

(791 1D %856)

9T ¥y (e wBuQTS
AVSd @douauajal) Jeak
NW/BUO'T < AVSd
:sisoudelp 38 AYSd
‘uolssaudad xoD

(6'29-T9 1D %S6) 0T
WY (1eehkjwBugzs
AVSd @duaJuajad) Jeak
/lW/BuQ'T < AVSd
:sisoudelp 38 AYSd
‘uolssausal xoD)

(1I'T=€1 1D 9%56)

9'| WY :(4edk/wBupTs
AVSd @2uaJuajal) Jeak
NIW/BuUQT < AVSd
:sisoudelp 38 AYSd
‘uolssausal xoD)

9Jnsesaw awodinQ

9|qedijdde 10N

paliodau JoN

paliodau JoN

paiiodau JoN

|eAIAINS

611 Jeak/jw
3u0T < AVSd
Ly T JeRk/|w
BuoTs AVSd

6§ Jeak/|w
Bu0'T < AVSd
Gy Jeak/|w
f3UQ'TS AVSd

$T Jeak/|w
Bu0T < AVSd
‘€ Jeak/|w
fBu0TS AVSd

6§ Jeak/|w
BU0'T < AVSd
‘G Jeak/|w
Bu0TS AVSd

$T Jeak/|w
fBu0'T < AVSd
‘¢ Jeak/|w
/BuQ'TS AVSd

611 Jeak/jw
Bu0'T < AVSd
¢/ HT Jeak/|w
Bu0'TS AVSd

SJUSAY

(J
/BuT'0 < VSd 2A1IN3SUOD
OM3) 9dU3JINdDY

asned Aue wouy yyeaq

Jooued
ajeysoad wouy yiesq

asned Aue wouJj yieaq

Jaoued
aje3s0.d wouy yreaq

(S
/BuT°0 < VSd AIIN29sUOD
OMJ) DDUILINDDY

julod pug

$2130UD Y/Sd 49y4pw d1soudo.d ay1 Sujuiaduod saipn1s 3yl Jof synsai ay1 Jo Aipwwing £§ 37gVL

2103s uoses|D
‘VSd [eauD

9|qediidde 10N

a|qeoidde 10N

9|qediidde 0N

9|qediidde 10N

9|qeoidde 10N

|opow ui

sa9yew [eaisse))

ajelieAn|n|y

djeLIBAIUN

9JBLIBAIUN

djelIBAIUN

3jelIBAIUN

9JBLIBAIUN

sisA|eue
leaiysipess

77

(sisouselp 38 AySd)

«1¥00T 021wy, Q

(Awoyoareysoud

78 AVSd) ¢21+00T
‘od1wy,g

(Awoyoazeysoud
Je os|e/sisoudelp
78 AVSd) ¢21¥00C

‘oolwy.g

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Results for systematic review of novel prognostic markers

10000 >

10000 >

100

100°0 >

100

100°0 >

anjea-d

(8y€-€81 1D
%56) £5°T YH :(sysuow
812 1AVSd 2dua.sau)

stpuow 8| > 1avsd
aAnesadoaud ‘spaezey

[euonodoud xo0>

(68 1-T€1 1D
%56) 851 WH :(syuow
81 2 1AQVSd 92uaJsya.)

sipuowi g > 1avsd
aAnesadoaud ‘spaezey

[euonodoud xo0>

(8T-1'1 1D %S6)

8’| WY :(edk/w/BuQs
AVSd @2ususjau) Jeak
NwfBuo'T < AVSd
:Awoloareysoud je

AVSd ‘Uoissa.8al X0

(LEVL€1D %56) 8T
Y :(eak/w/BuQzs
AVSd @2usuajau) Jeak
NwfBuo'T < AVSd
:Awoloareysoud je
AVSd ‘uolissaudau xoD)

(TE=T 11D %S6)

6| Yy :(ueakuBugzs
AVSd @douaJuajal) Jeak
NwfBuo'T < AVSd
:sisoudelp 3 AYSd
‘uolssaudal xoD

(€4€-8'T1D %56)

8'6 WY :(4eak/wBugzs
AVSd @2uaJuajal) Jeak
NW/BUQT < AVSd
:sisouselp I8 AYSd
‘uoissausal xoD)

Jnsesaw sawodinQ

%96

Sipuow 8 < 1AVSd
‘%6 SYuow g| >
1aVsd Aiesadoauy

%8

slpuow g1 < 1Avsd
‘YvL Syuow g| >
1Aavsd @Anesadoaly

s|qedijdde 10N

9|qedijdde 10N

3|qedijdde 10N

9|qeoijdde 10N

|eAIAINS

paliodau JoN

paliodad JoN

6§ Jeak/|w

/BU0'T < AVSd
Gy Jeak/|w

f8u0'TS AVSd

$T Jedk/|w

fBu0'T < AVSd
‘€ Jeak/|w

f3uQTS AVSd

6§ Jeak/|w

fBu0'T < AVSd
Gy Jeak/jw

/BuQ'TS AVSd

$T Jeak/|w

Bu0T < AVSd
‘€ Jeak/|w

f8U0'TS AVSd

SJUSAY

(essoj oneysoud ay

Jo sapou ydwiA| pasuejus
wouJy [eliaew Asdolq jo
uoneulwexa [ed13ojo3sly
Jo Aydeu3nuids suoq
SpIjoNUOIpE. UO JSEaSIp

9|qe.3suowap) uoissa.doad

[EDIUID WOJ) [BAIAING

(uoneurwiaap

VSd 3sg| jo suin je
paJosuad uolssaJdoid
Inoyum syuaned {w

/Bu 02 YSd) uolssaudoud
[EJ1WAYD0Iq WOy [BAIAING

asned Aue wouJj yiesq

Jaoued
ajeysoud wouly yieaq

asned Aue wouJj yieaq

Jaoued
aje3s0.d wouy yyeaq

juiod pug

9|qedidde 10N

9|qediidde 10N

(sn3e3s [epou osje)

suiduew [ed13uns
‘91025 uoses|H)
[e2130joy3ey

(sn3e3s [epou osje)

suiduew [edi8uns
‘910Ds Uoses|D
[ea13ojoyrey

9.0Ds Uoses|D)
‘VSd [eauD

9J0DS UOsEd|D)
‘VSd [eauD

|opow ui

si9yew [eaisse)

djeLIBAIUN

SjeLIBAIUN

SJBLIBAIN|A

ajelieAn|n|y

3jelIBAINLY

9JBLIBAIN|A

sisAjeue
eaiysipess

(Lavsd)
0615007 ‘eadn3uag

(Awoyoazeysoud

38 AVSd) ¢21+00T
‘oolwy . g

Apmg

(panunuod) sonzauny \Sd 434pw d13sousosd oy SuiuiadU0d SaIpNIs dy3 Joj synsai ay3 Jo Aipwwing £¢ F1gV.L

78



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

panunuo>

(aueoyusis

J0U ‘papnjdul
Jou 1AVsd)
100°0 = d ‘AVSd

1000°0 >

10000 >

100070 >

10000 >

anjea-d

06 1-L1'1 1D

%56) 6% | YH i(sse] Jo
Jeak/lw/Buy €S AVSd
aAnesadoaud sduausjeu)

Jeak/|w/Buy € <
AVSd @Anesadoaud

‘spJezey [euonodoud

X07) asimdaig

BITI-ISED

%56) ¥5°9 YH :(ss3] 40
Jeak/lw/Buy €S AVSd
aAnesadoaud aduauajeu)
Jed//|w/BuyE < AVSd
aAnesadoaud ‘spaezey

[euoniodoud xo0D

(0s'€-€8°1 ID

%56) £5°T YH :(sse] 40
Jeak/|wi/Buy €S AVSd
aAnesadoaud aduauseu)
Jeak/lw/Bu e < AVSd
aAnesadoaud ‘spaezey

[euonodoud xo>

(1zz=t6'1 1D

%S56) 8T'T YH :(ss?] J0
Jeak/jw/Buy €S AVSd
aAnesadoaud aduauseu)
Jeak/|w/Bu € < AVSd
aAnesadoaud ‘spaezey

[euonodoud xo0>

(9 11-c€€1D

%56) TT'9 YH :(syruow
81 2 1AQVSd 92uaJsja.)

syluow g| > 1 AVSd

aAnesadoaud ‘spaezey

[euonodoud xo0>

aJnsesaw awodinQ

s|gedijdde 10N

%96 Jeak
NWfBuy'es AVSd
aAnesadoaud 9486
Jeak/|w/Buy € <
AVSd @Anesadoaud

%06 ek

NlwfBugy €S AVSd
aAnesadoaud {0494
Jeak/jw/Buy s <
AVSd @Anesadoaud

9698 Jeak
NwBuLES AVSd
aAnesadoaud ‘o499
Jeak/jw/Buy s <
AVSd @Aneladoaud

%66

slpuow g1 < 1@vsd
‘%96 Syuow g| >
1Aavsd @Anesadoaly

|eAIAINg

(uoneuiwialep

VSd 3sg| jo swn je
paJosuad uoissa.So.ud
INoyIm sauaped ‘w

/Buy 02 YSd) uoissaudoud

peuodaijoN  [edIWSYDO0Iq WO [BAIAING

(sesne> uayio

Jo palp Jo aAlfe ji dn-moj|o}
15€| JB PaJOSUdd LIadued
91e3s0.d wouy yyesp —
SJUSAS) Jadued 9jeIso.d

paiodau JoN WO.} YIBSp WO [BAIAING

(essoj oneysoud ay

Jo sapou ydwi| pasuejus
wouy [elarew Asdoiq jo
uolneUIWEXd [2150]03SIY
Jo Aydeudniuids suoq
apl|onuoiped uo asessip
9|qe.3suowap) uoissa.doad

paliodad 10N [eD1UI]> WOy [BAIAING

(uoneuiwIop

VSd 3sg| jo auwn je
paJosuad uolssaJdoud
Inoym sauaned jw
/3U}'0Z VSd) uoissaudoad

payodadjoN  [BDIWSYDOIq WO} [BAIAING

(sesne> uayio

Jo palp Jo aAlfe ji dn-moj|o}
1SE| JB P2JOSUD ‘JadURD
aje3soud wouy yesp —
SIUDAS) Jadued eysoud

paiodau JoN WO} YIeSp WOy [BAIAING

SJUSA] juiod pugj

(]opow wouy

parowa. | vsd)
(4eak Juswiyeany

os[e) uoses|)
‘a3e1s ‘ysd [edMulD

a|qeoidde 10N

9|qediidde 10N

9|qediidde 10N

9|qedidde 10N

|opow ui
sJdew [esisse)

9JBLIBAIN|A

9JBLIBAIUN

djeLIBAIUN

9JelleAlun)

djeLIBAIUN

sisA|eue
esiysipess

79

(AVSd)
0615007 ‘eadn3uag

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Results for systematic review of novel prognostic markers

(aueoyiusis

J0U ‘papnppul
30U | AVSd)
11070 =9 AVSd

(aueoyiusis

Jou ‘papn|dul Jou
AVSd) 10000 > d
1avsd

(auediyusis

J0U ‘papnjpul

30U AVSd)

€000 =9:LAVSd

anjea-d

(85'1-90'1

1D %56) 0€'1 WH
J(eak/|wBupy €S AVSd
aAnesadoaud aduauajeu)
Jeak/jw/Buy g <

AVSd @Anesadoaud
‘spJezey [euonuodoud
x07) asimdailg

(86711

1D %56) 0€'T ¥H
(sypuow g1 2 1AVSd
2dUaURjal) syuow g| >
1Aavsd @Aizesedoaud
‘spJezey [euonuodoud
x0?7) asimdailg

@yt

1D %56) €8'1 ¥H
{(syuow g 2 1 AVSd
9dUBJBjRU) SYIuoW g| >
1QaVvsd @Anetadoaud
‘spJezey [euonodoud
x0D) asimdaig

aJnseaw awodnQ

(uoneuiwislep

VSd 3sg| jo auin je
paJosuad uolssaJdoud
noyum syusned ‘w

/Bu 02 YSd) uolssaudoud
[BD1WISYD0Iq WO. [BAIAING

9|qedijdde 0N paliodau JoN

(sesne> usyo

Jo palp Jo aAlfe ji dn-moj|o}
15E| JB PaJOSUDD {I9dUEd
ajessoud wouy yeap —
SJUDAS) Jadued dje)soud
WO} YIBap WOy [BAIAING

9|qedijdde 10N pajiodau JoN

(essoj oneysoud ayy

Jo sapou ydwi| pad.iejus
wouy [eldyew Asdoiq jo
uoneulwexs [ed13ojo3sly
Jo Aydeudnuds suoq
Spl|onuoipe. uo asessip
9|qe.suowap) uoissa.doad
[eDIUID WOy [BAIAING

s|qeoijdde 10N pawiodau jo0N

|eAIAINS SJUAAZ juiod pugz

(]opow wiouy
parowa. | AVSd)
(Adeasyy Jueanipe
‘JUSLUSA|OAUI Spou
ydwiA| ‘JuswaAjoAul
9|DISOA [BUILISS
‘Jeak jJuswijeady
osje) suiduew
[e2184ns ‘uoses|o
‘a3e3s [eoi8ojoyyed

‘VSd [eauD

(]opow

WwioJ) paAowal
AVSd) (4eak
juswjea.) os[e)
uoses|9 [ed1ulD

(j]opow
Wo.y paAowWa.

AVSd) uosea|5
‘a3e3s [eo1ulD

|opow ui
sJayJew [esisse))

ajeleAn|N|y

ajeleAn|N|y

SJBLIBAIN|A

sisA|eue
eaiysiyess

(AVSd)
0615007 ‘eadn3uag

(AVSd Pue 1Qvsd)
0615007 ‘eadn3uag

(Lavsd)
061500€ ‘eadn3uag

Apms

(panunuod) sonauny \Sd 4934w d1sousosd oy SuiuiadU0d SaIpNIs dy3 J0j synsai ay3 Jo Aipwwing £¢ F1gV.L

80



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

(queoyiusis

J0U ‘papnjoul J0U
AVSd) 10000 = d
1Avsd

(aueoyiusis

J0U ‘papnjpul

30U AYSd)
100°0=4:1AVSd

anjea-d

8l

ISl 9AE[RJ “YY ‘A1D0JPA uaiue diyads-arersoad AySd ‘ewn Sulignop uadiue oyads-arelsoud ‘| QySd (OBl pJezey ‘YH {[eAJIUl 92USPHUOD ‘D

(58°2-56'1

1D %56) T6'€ ¥H
(sypuow 81 2 1AVSd
9ouULU9jal) syuow g| >
1Qavsd @Anesadoaad
‘spJezey [euonJodoud
X07) asimdalg

LsT9T|

1D %56) 08'| WH
{(sypuow g < 1 AVSd
2dUaUIRJR) Syuow g| >
1QVvsd @Anetadoaad
‘spJezey [euonJodoud
x07) asimdaig

aJnsesaw awodinQ

(sesne> uayzo

Jo palp Jo aAlje ji dn-moj|o}
1SE| JB P2JOSUaD ‘J9dUed
ayessoud wouy yeap —
SJUDAS) Jadued d3e)so.d
Wo.} YIeap WO [BAIAING

9|qedijdde 10N paliodau JoN

(essoy oneysoud ayy

Jo sapou ydwi| pasuejus
woJy [eliayew Asdoiq jo
uoneulwexa [ed130jo3sly
Jo Aydeudiuids suoq
SpI|2NuUoIpe. Uo Jseas|p
9|ge.isuowap) uoissaugo.ud
[EDIUI]D WOy [BAIAING

3|qedijdde 0N paliodad JoN

[eAIAINg SjuaAg 3ulod pug

(]opow

Wo.y paAoWS.
AVSd) (dwnjoa
Jaoued pajewnnss
‘JUSLUBA|OAUI
S|DISOA [BUILISS
“gead juswieauy
osje) suidJew
[ed18.ns ‘uoses|n)
[ea13ojoy3ey

(j]opow

Wo.y paAOLWID.
AVSd) (dwnjoa
Jaoued pajewIss
‘Adesay) jueanipe
‘JUSLUDAJOAUL
S|DISIA [eUIWDS
4Bk Jusweay
os|e) suidJew
[ed18.4ns ‘uoses|o)
[e2180joyrey

|opow ui
sJayJew [esissed)

dJeLIBAIN|A

3jelIBARNLY

sisAjeue
ednsiels

(Lavsd)
0615007 ‘eadn3uag

Apmig

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



82

Results for systematic review of novel prognostic markers

TABLE 54 Definition of the prognostic marker Stat5 activation status in the study identified

Study
Li, 2005"*'

Definition

Signal transducer and activator of transcription-5 (Stat5) is a signalling
protein that is activated by prolactin in normal and malignant prostates.
Individual prostate tumour samples were scored (MTN and HL) for
active and nuclear Stat5 levels on a scale from 0 to |, where 0 was

undetectable and | represented positive immunostaining

Population distribution

Stat5 activation status: negative,
n =141 (25.7%); positive, n =216
(39.4%); unknown, n =191 (34.9%)

TABLE 55 Summary of the sample and design characteristics for the study concerning the prognostic marker Stat5 activation status

Study
Li, 2005"*'

n

357

Primary aim to assess prognostic marker

Yes

TURR transurethral resection of the prostate.

Treatment

Radical prostatectomy or TURP

TABLE 56 Quality assessment of the study concerning the prognostic marker Stat5 activation status

Prognostic Confounding
Study factor Outcome measurement
Study population Study attrition measurement measurement and account Analysis
Study sample Loss to follow- Prognostic Outcome of Model includes  Statistical
represents up is not factor(s) of interest is all classical analysis is
population of associated interest is(are) adequately markers appropriate
interest on key  with key adequately measured for the study
characteristics, characteristics measured in study design, limiting
sufficient to limit in study participants to potential for the
potential bias to participants to sufficiently limit presentation of
results sufficiently limit ~ potential bias invalid results
potential bias
Li, 2005"" p P P P P P
p, partly.

from the multivariate model. The end point was
progression-free survival, with clinical recurrence,
PSA recurrence and prostate cancer deaths all
treated as events. The HRs and p-values are shown
for the univariate analyses and for the variables
kept in the multivariate model. Univariate analysis
showed that Stath activation was associated with
early disease recurrence (p = 0.04). However, in
multivariate analysis Statb activation status only
reached borderline significance in its association
with progression-free survival (HR 1.63; 95% CI
0.99-2.69; p = 0.057) in a model that included
Gleason grade and stage but not PSA. The effect
size (HR = 1.6) was similar to that for grade

(HR =2.0) and stage (HR = 2.0). A subgroup
analysis of patients with intermediate Gleason
grade prostate cancers (3 and 4; 325 of the total
patient sample of 357) showed similar results.
Table 57 presents a summary of the main statistical
findings from this study.

Overall conclusions based on the
results and quality of the findings

Although the current study was found to be
adequate in terms of key quality factors considered
to be important when evaluating prognostic
studies, there were shortcomings that make the
result inconclusive: the absence of PSA from the
analysis and the uncertain (possibly inadequate)
number of EPV needed to give a statistically
reliable result. To establish whether Statb really
adds prognostic value to the established markers it
needs to be tested in a study that addresses these
issues. The authors claim that the predictive value
of active Stat) in prostate cancers of intermediate
and low histological grades might be improved

by an analysis of other prognostic markers in
conjunction with active Statb (e.g. Ki67, p53, Bcl-2,
syndecan-1'%). This hypothesis needs to be tested.
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TABLE 57 Summary of the results for the study concerning Stat5 activation status

Classical
Statistical markers in Outcome
Study analysis model End point Survival measure p-value
Li, 2005"3"  Univariate Not applicable  Survival from Estimated from  Cox 0.0399
progression survival curve, proportional
[events — 5-year survival:  hazards, Stat5
clinical (bone positive for positive with
scan, chest active Stath reference
radiography, 80%; negative  negative:
digital rectal for active Stat5  regression
examination) 88% coefficient
and increase in 0.4884 (SE
PSA'%] 0.256)
Multivariate Pathological Survival from Not applicable ~ Cox 0.0565

stage, Gleason  progression proportional

grade (also [events — hazards, Stat5

perineural clinical (bone positive with

invasion, scan, chest reference

seminal vesicle  radiography, negative: HR

infiltration) digital rectal 1.630 (95% ClI
examination) 0.99-2.69)

and increase in

PSA!%]

Cl, confidence interval; HR, hazard ratio.
Note: The number of events was not reported.

Tumour size

Five studies!?%106.124150.152 were concerned with the
prognostic significance of tumour size.

Brief description of the prognostic marker

Two principal approaches have been used to
estimate tumour size: tumour volume and
maximum tumour dimension. The estimate used
in each study together with the measurement
methods and values are shown in Table 58.

It is not clear whether any of the measures are

the same, but the values for tumour volume
reported by Lieber ¢t al.'*® and Salomon et al.'*?
appear consistent with each other. Note that the
measure of tumour dimension used by Vis et al.'** is
clearly different to those used by Blute et al.'® and
Sengupta et al.,"" being from biopsy cores rather
than from the pathological specimen.

Brief description of the objectives of

the individual studies identified

Only one of the studies had a primary objective

of assessing the prognostic significance of tumour
size.'™ Salomon et al.'* aimed to evaluate the
association between Gleason score, stage and
status of surgical margins and tumour volume in
prostate cancer progression after RP. Three studies
had the objective of investigating other novel

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

markers,'*12:15 and one developed a prognostic
model.'?

Quality of the individual studies identified
The overall concluding questions to each of the six
subheadings are presented in Table 59.

The principal weakness present in all of these
studies is that the classical markers were not
present or kept in all analyses and so the additional
prognostic value of tumour size in the presence of
known markers is not clear. In particular, several
analyses omitted PSA, a classical marker that may
be associated with tumour volume. The only study
that had the assessment of tumour size as its main
objective'* did not use a time to failure analysis
(Cox regression) and so the statistical analysis is
weak.

Summary of the baseline

characteristics of the sample

The five studies included a wide range of samples
sizes, from 281'%* to 2290.13° All five studies were
based on patients who had received RP treatment
(Table 60).

In evaluating the results of the five studies it is
important to consider the differences in sample
characteristics (e.g. stage, Gleason score and PSA

83



84

Results for systematic review of novel prognostic markers

TABLE 58 Definitions and distributions of the prognostic marker tumour size in each of the identified studies

Study
Blute, 2001 '

Lieber, 1995'%

Salomon, 2003'32

Sengupta, 2005'3°

Vis, 2007'%

Definition

Maximum tumour dimension (mm). Measurement method not
specified (pathological)

Tumour volume (cm?®) ‘crudely estimated by three-dimensional
measurements of cut specimens. Serial sectioning and mapping were
not performed’ (pathological)

Tumour volume (cc = cm?®) estimated from the area of each slide,
with all volume calculations multiplied by a factor of 1.5 to take into
account differences between fresh and processed specimens. More
detail in paper (pathological)

Maximum tumour dimension and tumour volume ‘estimated
based on measured tumour dimensions using an elliptical formula’
(pathological)

Length of tumour (mm) (biopsy specimen)

TABLE 59 Quality assessment of the studies concerning the prognostic marker tumour size

Study

Blute, 2001 '%
Lieber, 1995'0¢
Salomon, 2003'32
Sengupta, 2005'3°
Vis, 2007'%

Prognostic
Study Study factor Outcome
population attrition measurement measurement
Study sample Loss to Prognostic Outcome of
represents follow-up is factor(s) of interest is
population of not associated  interest is(are)  adequately
interest on key  with key adequately measured
characteristics, characteristics measured in study
sufficient to in study participants to

limit potential
bias to results

sufficiently limit
potential bias

participants to
sufficiently limit
potential bias

y ? y P
P P P P
y ? P y
y y P P
Y ? P P

Population distribution

< 1.5mm, n=369 (15%); 1.5—
2.4,n =706 (28%); 2.5-3.0,

n =292 (12%); 3.0+, n =805
(32%); missing 14%

<lem?, n =228 (47.5%);
> | em®n =252 (52.5%)

Mean=1.35+1.5;
range =0.01-8.1

Not stated

Median = 7.2; range = 0.4-51.0

Confounding
measurement

and account Analysis

Statistical
analysis is
appropriate
for the study
design,
limiting
potential

for the
presentation
of invalid
results

Model includes
all classical
markers

Y

5 U U T ©

Y
p
Y
p

?, unsure; n, no; p, partly; y, yes.

distributions). The clinical stage of the participants
was provided in four of the five studies (not that of
Lieber et al.'"®). More than 90% of the samples in
the four studies were made up of organ-confined
participants at clinical stage. Lieber et al.'"® had
18% of patients who were found pathologically

to have positive regional lymph nodes, which

is high compared with the other studies in this
group. The distributions of Gleason and PSA
scores (where reported) were similar across studies.
Additional summary characteristics are provided in
Appendix 7.

Brief description of the results from
the individual studies identified

Tables 61 and 62 present a summary of the main
statistical findings from the five studies included in
this section.

Maximum tumour dimension

Two studies'"™'*" report analyses of maximum
tumour dimension with PSA recurrence, clinical
recurrence and prostate cancer death all used as
outcomes in different analyses. In both studies
maximum tumour dimension was found to
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TABLE 60 Summary of the sample and design characteristics of the studies concerning the prognostic marker tumour size

Study n Primary aim prognostic marker
Blute, 2001'% 2000 No
Lieber, 1995'% 494 Yes
Salomon, 2003'3? 357 Yes
Sengupta, 2005'* 2290 Yes
Vis, 2007'%* 281 Yes

be significant in univariate analysis but not in
multivariate analysis. With biochemical progression
as the outcome, Vis ¢t al.'** found length of tumour
in biopsy cores significant in univariate and
multivariate analysis (p = 0.04), but the multivariate
analysis included only one of the classical markers,
PSA. With the outcome of clinical progression,
length of tumour in biopsy cores was not significant
in univariate or multivariate analysis.

Tumour volume

Four studies!*%!24130.132 report several analyses

of this marker with different end points: PSA
recurrence, clinical recurrence, prostate cancer
death and all deaths. In univariate analyses,

except that with all deaths as the outcome,'*
tumour volume was reported to be significant.

In multivariate analysis it was not found to be
significant in the studies of Lieber et al.'®, Salomon
et al."** or Vis et al.'** Sengupta et al."** did not find
it to be significant in an analysis with biochemical
recurrence as the end point but did find it to

be a significant predictor of clinical progression

(p =0.0008) and prostate cancer death (p = 0.003).
It may be of note that PSA and stage were included
in the first analysis but were not in the last two
analyses (i.e. tumour volume was only significant in
the absence of PSA and stage in the model). The
association between tumour volume and PSA may
account for the results of Sengupta et al."*

Overall conclusions based on the

results and quality of the findings

All of these studies have weaknesses that make
their individual results inconclusive with respect

to the significance of tumour size as a prognostic
indicator; however, the direction of evidence
suggests that maximum tumour dimension, length
of tumour in the biopsy core and tumour volume
are not independent prognostic parameters after
other routinely assessed variables are accounted for.
Tumour volume was only found to be significant
in multivariate models that did not include PSA or
stage.'®

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Treatment

Radical prostatectomy
Radical prostatectomy

Radical prostatectomy
Radical prostatectomy
Radical prostatectomy

Conclusions

This chapter has provided the first comprehensive
systematic review of all potential novel prognostic
markers for patients with early localised prostate
cancer. It also included a quality assessment of all
studies. In total, 28 relevant novel marker articles
met the inclusion criteria, reporting 17 novel
marker categories. Previous reviews have listed
tens of potential markers (e.g. Tricoli et al.?). The
inclusion criteria used in this review, particularly
the restriction of the sample size to 200 or more
and the requirement for a mean or median follow-
up of at least 5 years, led to many papers being
rejected. This suggests that much of the research
on novel markers is based on sample sizes that are
likely to be too small to yield statistically reliable
results, and of insufficient follow-up to provide
reliable indicators of long-term outcomes. Despite
having to meet the inclusion criteria used in this
review, many of the included studies were found
to be lacking statistical power in terms of having
insufficient events for the number of variables in
the multivariate models.

The considerable variability in the results reported
within the prognostic marker categories and the
lack of studies for some categories has made

it difficult to provide clear conclusions as to

which markers might offer the most potential as
prognostic parameters for localised prostate cancer.
The large heterogeneity and poor standard of
reporting/quality meant that it was not possible

to quantitatively synthesise the results. We have
paid particular attention in this chapter to the
quality of studies. Key quality issues that commonly
affected the potential to draw conclusions from
these studies were the lack of classical markers in
the statistical models and insufficient EPV. Other
common issues were the failure to indicate reasons
for drop out, the failure to adequately describe

the storage of material and specific aspects of
analysis and reporting. In general, the description
of the study population was reported to a higher
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Results for systematic review of novel prognostic markers

quality standard than the other quality criteria.
We believe that our systematic review has provided
an important insight into the complexities of
developing a suitable quality tool for assessing the
quality of studies.

There is insufficient evidence at present to judge
the clinical utility of most prognostic markers
highlighted in this chapter. However, the review
has gone some way to identifying those markers
that have possible prognostic importance. The
clinical interpretation of these findings is difficult
because of the differences in quality and the
inconsistency of reporting across the literature.
Note that in none of the novel marker studies was
it considered whether a marker was prognostic or
predictive. Given that in the majority of studies
patients all had the same principal treatment this
was not possible to assess.

In Table 63 each of the markers has been placed
into one of three categories dependent on the
direction and strength of the evidence for each in
terms of adding prognostic value to the established
markers: (i) promising; (ii) not promising; (iii)
inconclusive. Note that the classifications are
indicative only: the evidence for most markers is
poor, and publication bias and selective reporting
of outcomes may have affected the results. The text
after the classification summarises the nature of the
evidence; however, the evidence reported in the
main body of this section must also be considered.
Those markers that did not appear to be
prognostic according to the studies included in this
review were placed in the ‘not promising’ category.
However, many of these studies have weaknesses
or are simply too small to give reliable results.
Those placed in the category of ‘promising’ were
supported by at least one good quality multivariate
study or several weaker studies with consistent
results or when the stronger of several studies
consistently showed a positive result. The rest

of the markers, those for which the studies gave
contradictory results or for which there was very
little evidence (e.g. only one univariate analysis)
on which to base a conclusion, were placed in the
‘inconclusive’ category.

To summarise, the markers fall into the following
categories:

1. Promising:
i. acid phosphatase level

ii. Gleason pattern in Gleason score 7 (4 +3
versus 3 +4) (non-classical use of Gleason
measurements)

iii. amount of high-grade cancer (non-classical
use of Gleason measurements)

v. PSA kinetics (PSAV/PSADT)

v. percentage positive biopsy cores (proportion
of cancer).

2. Not promising:

i. PB-catenin expression

1. creatinine

iii. germline genetic variation in the vitamin D
receptor

1.  maximum tumour dimension (tumour size)

il. tumour volume (tumour size).

3. Inconclusive:

i. percentage cancer in surgical specimen
(proportion of cancer)

ii. androgen receptor: CAG repeats

iii. DNA ploidy

iv. CYP3A4 genotypes

v. modified Gleason score (non-classical use of
Gleason measurements)

vi. Ki67 LI

vii. Bcl-2

viil. p53

ix. syndecan-1

x. CDIO

x1. Stath activation status.

The evidence for all markers is weak, with the
exception of that for PSAV for which there are

two large, good-quality studies. However, even in
this case the results are likely to be over-optimistic
because of methodological weaknesses and in
particular the use of multiple testing to determine
the optimum cut-point for high- and low-risk
groups.'** It is clear that large studies are needed
with adequate follow-up. Particular attention needs
to be paid to ensuring sufficient outcome events

in minority prognostic groups. To combine data
from different centres there must be agreement

on study outcomes, and in particular disease
recurrence. A bank of stored prostate material
together with long-term follow-up data would
allow the rapid evaluation of new markers as they
become available. Almost none of the studies makes
reference to patient consent. Clearly this should be
addressed if such archive material and data are put
to this use.



DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

TABLE 63 Evaluation of the possible future application of the included novel marker categories

Study

[-catenin expression:
< 10% vs > 10% nuclei

Acid phosphatase level

Androgen receptor: CAG
repeats

Creatinine

CYP3A4 genotypes

DNA ploidy

Germline genetic variation
in the vitamin D receptor

Relevant articles (first author,
year of publication)

Horvath, 2005'%®

Anscher, 1991;' Han, 2001;''°
Perez, 1989;'"' Roach, 1999;''?
Zagars, 1993'"3

Nam, 2000;''* Powell, 2005'">

Merseburger, 2001;''¢ Zagars,
1987'"7

Powell, 2004''8

Blute, 2001;'% Lieber, 1995;'%
Siddiqui, 2006'"®

Williams, 2004'2°

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Assessment of future application
Not promising

Association between PSA and [-catenin found. If this is
confirmed B-catenin is unlikely to add prognostic value to
existing markers. Significant predictor in univariate analysis,
but not in multivariate analysis, for biochemical recurrence
in a single study of low power

Promising
One study''® of reasonable quality and likely statistically
well powered included all of the classical markers in the
multivariate model and found the marker to be highly
significant. The other studies were weaker and did not
include PSA in analysis, but most analyses with prostate-
specific outcomes found this marker to be significantly
prognostic

Inconclusive

One study''* did not find the marker to be significant in
univariate or multivariate analysis but this study must be
considered unreliable because of the small number of
patients with short CAG repeats (< 18 CAG repeats).
Powell et al.''> with a larger patient sample did show a
significant association between this marker and disease
progression in one analysis

Not promising

The results of neither study indicate that creatinine is a
useful prognostic marker for prostate cancer; however, the
results cannot be considered conclusive as both studies had
statistical weaknesses

Inconclusive

A single study found CYP3A4 genotypes to be significantly
prognostic. May be race/genotype interactions

Inconclusive

Contradictory results from large studies, two of which may
share some data. None of the studies include an absolute
measure of preoperative PSA, although it appears to be
available in some of the data. The relationship between
DNA ploidy and clinical and biochemical outcomes with
and without PSA as a covariate could be explored in the
data of Siddiqui et al.''” and/or Blute et al.'® (if not the
same) and this might resolve the contradictions apparent
from the current analyses

Not promising

The primary analysis indicated that vitamin D receptor
gene polymorphisms are not prognostic in prostate cancer
but some (possibly statistically weak) subgroup analyses
gave some significant results, with the B allele having an
opposite effect in different groups. The authors claim that
the complexity of the biological effects of vitamin D in
experimental studies supports the possibility of complex
clinical effects. The plausibility of such effects would need
to be considered before pursuing vitamin D receptor gene
polymorphisms as a prognostic marker in prostate cancer

continued
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TABLE 63 Evaluation of the possible future application of the included novel marker categories (continued)

Study

Non-classical use of
Gleason measurements:
(a) Gleason pattern in
Gleason score 7 (4 + 3 vs
3 +4); (b) amount of high-
grade cancer; (c) modified
Gleason score

Ki6é7 LI, Bel-2, p53,
syndecan-1, CDI0

Proportion cancer: (a)
percentage positive biopsy
cores; (b) percentage of
cancer in surgical specimen

PSA kinetics

Stat5 activation status

Tumour size: (a) maximum
tumour dimension; (b)
tumour volume

Relevant articles (first author,
year of publication)

Egevad, 2002;'?' Gonzalgo,
2006;'2 Tollefson, 2006;'%
Vollmer, 2001'%7

Zellweger, 2003'*

Antunes, 2005;'* Egevad,
2002;'?' Potters, 2005;'?’ Selek,
2003;'% Vis, 2007;'** Vollmer,
2001107

D’Amico, 2004;'? Potters,
2005;'?” Sengupta, 2005'%°

Li, 2005

Blute, 2001;'% Egevad, 2002;'*'

Lieber, 1995;'% Salomon, 2003;'32

Vis, 2007'%*

Assessment of future application

(a) Promising

But on the basis of only one poorly reported multivariate
analysis that was likely adequately powered. Would be
simple to implement as uses data already collected

(b) Promising

On the basis of three studies using three different
measures, none of which included all of the classical
markers

(c) Inconclusive

A single study'?' found a modified Gleason score to be
prognostic of prostate cancer death but the marker was
not tested in a multivariate model with classical markers

Inconclusive

The weaknesses of the study make the results inconclusive.
Ki67 LI appeared to be the most strongly associated with
the study end points and in particular tumour-specific
survival (p = 0.023)

(a) Promising

The results of these studies are mixed, but the two studies
that showed positive results had greater statistical power
than the others, and also included the classical markers in
multivariate analysis'2'?

(b) Inconclusive

Two studies found the marker significantly prognostic, but
neither included PSA or stage in their models

Promising

Two large, good-quality studies reported a strong
association between PSA kinetics and prostate cancer
outcomes, the result remaining significant in the presence
of classical markers. However, both studies used (different)
data-dependent cut-points to define high and low PSAV
and so the results will be over-optimistic. Use of the other
cut-point in the two data sets would give more realistic
estimates of how this prognostic marker would perform in
practice

Inconclusive

A single study with some limitations found Stat5 to be
marginally significant for disease progression

(a) Not promising

Pathological tumour dimension not significant in two studies

with multivariate analyses. Length of cancer from biopsy
core marginally significant in only one of three analyses

(b) Not promising

Only significant in one of several multivariate analyses, and
this did not include PSA or stage as a covariate



DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

Chapter 6

Results for systematic review of prognostic
models

In this chapter some general features of
prognostic models will be presented, followed
by the results of the review. The prognostic models
identified by the literature search that met our
inclusion criteria will be discussed in terms of

the study objectives, study design, study quality,
presentation of models and model performance.

General issues in
prognostic modelling

It is generally agreed in the literature that, when
creating a prognostic model, the aim is to produce
a model that makes sense clinically as well as
statistically. Altman and Royston'* suggest that

it is more important to focus on a prognostic
model that makes clinical sense — one in which

the variables included in the model are known
predictors of survival — and that ‘a clinically
validated model is likely to be more useful than a
statistically validated model’.

The literature on prognostic models also seems

to agree that external validity is much more
important than internal validity, as the whole idea
of producing a prognostic model is that it can be
used on other cohorts of patients to predict their
prognosis.'**!*7 However, a model should not be
assessed based on one criterion alone, for example
the C-statistic for discrimination, but should be
assessed based upon general performance across a
set of clinical, internal performance and external
performance criteria.

Internal validation

Internal validity should consider the following
questions:

e Are the data of an acceptable quality (e.g.
attrition, etc.)?

*  Does the model make sense clinically and
statistically?

* Has the EPV criterion been met?

Calibration — the predictive probability of the
model is measured by comparing observed and

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

predicted values and should be neither too low nor
too high.

Discrimination relates to the ranking of severity
and can be measured in a number of ways [the
relative ranking of risk/severity groups should be
ordered, C-statistic, PSEP (Prognostic Separation
Index)]. The C-statistic gives a general overview of
the discrimination of the model by estimating the
probability of all possible pairs of results in which
one patient dies and the second patient lives; a
discrimination of 0.5 shows no discrimination and
a value of 1.0 shows perfect discrimination. The
C-statistic should be presented with 95% confidence
intervals so that the model reviewer can assess the
uncertainty around the estimate; if the CI spans 0.5
this suggests that the model is not discriminating.
Similarly, the PSEP statistic, which measures the
distance between the probability of prognosis in
the most severe group and the least severe group,
can be used; the distance should account for the
overall degree of severity in the population (a
homogeneous population will show little spread).
It should be noted that Altman and Royston stress
that discrimination should not be the sole criterion
used for assessing the usefulness of a prognostic
model.

A number of articles suggest that authors of
prognostic models should use techniques such

as bootstrapping to allow for the problem of
overfitting a model (predictions are more precise
when validated internally)."*"'* Another possible
validation technique is jack-knifing. Although not
described as such, it appears that one study used
this technique to estimate model performance.'’
Few authors acknowledge or adjust for model
overfitting.

External validation

Prognostic models are usually derived to be

used in populations other than the data set from
which they are being derived. Therefore, external
validation is probably the most important step

in validating a model, yet it is the step that is the
least checked. In terms of external validation the
article by Justice ef al.'*® presents a comprehensive
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hierarchy of levels of external validation and this is
a good starting point when assessing the external
validity of a model. Robust prognostic models
should be shown to have predictive accuracy

in external data sets that differ historically,
geographically and methodologically (in the way
the data is collected, e.g. PSA assay technique
used), and should be validated across multiple sites,
and different risk groups and disease severities.

Model uncertainty

Any estimates that are reported in the models,
whether they are regression coefficients,
probabilities or nomograms, are based on point
estimates and as such they are subject to statistical
uncertainty. Therefore, the authors of such models
should report a measure of this uncertainty so that
future users can account for this in their prognostic
estimates and in any decisions that might be made
or any information that might be given to patients
about future treatments and likely outcomes.

Review of prognostic
models in prostate cancer

Only five papers reporting eight models met the
inclusion criteria, all of which developed new
models. The study by Cowen et al."* also included
a validation of two other prognostic models, but
as neither of these models met the study inclusion
criteria the validation part of the study was not
included in this review. Although the original
objectives were set out in terms of reviewing
separately the models with classical markers only
and those including novel markers, in view of

the small number of models identified they will
be discussed together. Only two models do not
include any novel markers,'>'** and one of those
included several demographic and co-morbidity
variables."” Han et al.'* included Gleason pattern
in their two models, Lieber et al.'* tumour ploidy,
and Vollmer et al.'"” percentage carcinoma and the
presence of high-grade tumour (Gleason 5) in the
prostatectomy specimen.

It should be noted that, although the statistical
models used to test the novel prognostic markers
and to develop prognostic models are the same, to
be classified as a model the study needed to present
predicted outcomes for different prognostic groups
based on a multivariate analysis. Model papers that
included novel markers were also included in the
novel marker review.

The principal characteristics of the studies

are shown in 7able 64. Two of the models used
prognostic markers that are only available before
treatment, whereas the others included some
pathological markers. All models were developed
on patient groups that had had radical surgery
(prostatectomy) except that of Cowen ef al.,"°
which included patients who had had different
modes of treatment. The end points for the
analyses included crude mortality, prostate cancer
mortality, clinical recurrence and biochemical
(PSA) recurrence. The inclusion criteria for the
review meant that all of the included models were
based on data that had a mean or median follow-
up of at least 5 years. For two studies, follow-up was
considerably greater, with Cowen et al.' reporting
a minimum of 13 years and Lieber et al.'" a
minimum of 10 years.

Study objectives

In all but one of the studies'* the development of
some sort of prognostic tool is a stated objective,
but the rationale for doing this is not always clear.
In the studies by Vollmer et al.'"” and Lieber et al.'*
no reasons were given and it appears to have been
carried out as a means of illustrating the results of
the Cox regression model.

Han et al.'*" stated that, as a significant proportion
of men who have a prostatectomy for clinically
localised prostate cancer experience PSA elevation
during long-term follow-up, it is important

that patients and treating physicians know the
probability of recurrence following surgery, based
on preoperative and/or postoperative parameters,
when making treatment decisions. The issue of
the model results only being applicable to patients
who have already made these decisions is not
discussed. Patients who had had adjuvant therapy
were excluded from the analysis, but these are
likely to represent a different population from the
patients who were not so treated, unless treatment
was given at random. It is not clear whether
reference is being made to radical or adjuvant
treatment decisions . Clearly, their model that
includes parameters known only following surgery
is of no use to a patient before surgery, for which
these parameters are unknown. However, as Han
et al. excluded all patients who had had adjuvant
or neoadjuvant treatment from their analysis, for
patients who have chosen surgery it does show
whether their expected survival is good without
further treatment, which may help in the decision
as to whether further treatment may be beneficial,
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but only if the efficacy of that treatment is known.
The preoperative model shows patients’ expected
survival with parameters known to the patient and
his physician before surgery, but only given surgery.
Only randomised trials of radical treatment
powered to analyse the effectiveness of treatment
in patients with different disease parameters can
answer the question as to whether the patient’s
prognosis will be improved or not with radical
treatment.

Blute ef al.'” argue that ‘although few clinical
failures will occur within 10 years after RP for
organ-confined disease, early assessment of risks of
biochemical failure allows identification of patients
at highest risk for testing the efficacy of adjuvant
therapy, establishing intervals of surveillance and,
most importantly, counselling’. They further state
that ‘early stratification of high-risk patients will
facilitate timing and entry into adjuvant therapy
trials or lessen the need for strict surveillance’.
Thus they make no claim that their model will in
itself assist patients in making decisions regarding
their treatment.

The stated objective of Cowen et al.”” was to
develop a prediction rule for deriving estimates
of life expectancy in men with clinically localised
prostate cancer. Furthermore, they stated that
such a tool is needed to implement the common
recommendation to consider life expectancy when
determining how to manage a man presenting
with localised prostate cancer. The prognostic

tool developed shows the estimated probability

of survival for a patient given various diseases,
treatment, and demographic and co-morbid
characteristics. However, it seems that what a
patient and his clinician really want to know is,
given various treatment choices for prostate cancer,
is the patient more likely to die from other causes
before suffering serious consequences from his
prostate cancer.

Study design

All of the studies were apparently retrospective.
The use of retrospective data may affect studies

in two related ways: poor data quality and the
potential for bias arising from the possible need to
exclude otherwise eligible patients on factors such
as data availability, which may be non-random.

The first of these issues was recognised by Cowen
et al."® who state: “‘We cannot assume that all of our
subjects received the same intensity of staging or

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

followed a particular treatment protocol...we did
not record subsequent treatments given, and so
cannot quantify the potential relationship that they
may have had with survival.” One study tried to
partially address such issues by uniform analysis of
archival material,'® an approach only possible for
some variables and dependent on the availability
of material. Another reviewed charts to confirm the
original diagnosis of clinically localised tumour.'*

In terms of potential bias from the exclusion of
patients, this is difficult to assess as in only two
studies were the numbers excluded and reasons
for exclusion given.'*!'*" In the study by Blute et
al.'% missing data is given as one of the reasons for
exclusion. However, in the study by Lieber et al.'*
the availability of data is an inclusion criterion.
Cowen et al."™ and Han et al.'*" appear to include
patients with missing data, as both stated the
proportion of patients for whom each variable

was available, but only Cowen et al. described

how the missing data was dealt with (imputation).
Han et al. may have excluded cases with missing
data from the multivariate analysis. Imputation
can be a valuable technique to avoid the possible
biases that may result from omitting patients with
missing data; it also requires assumptions to be
made with respect to the nature of the missing
data. In the Cowen et al. study one key variable,
PSA, was missing in 67% of cases, a weakness that
the authors recognise may have affected the results.
Other reasons for omitting patients were unknown
treatment' or adjuvant/neoadjuvant treatment.'*’

With the exception of Cowen et al., none of the
studies discusses how omitted patients or loss to
follow-up may have affected the results. Clearly the
use of retrospective data has implications for data
completeness and quality, an issue that does not
appear to have been considered in most studies.

A key issue in these studies is whether they are
adequately powered for the analyses undertaken,
meaning that there are sufficient outcome events
(such as deaths) per explanatory variable in the
analysis (EPV). None of the studies makes any
comment on this and so it is unclear whether the
issue was considered, although sufficient data were
presented in all studies to allow estimation of the
EPV.

Only one study mentions patient consent for access
to their records.'” It remains unclear whether the
majority of these studies have been undertaken
without such consent.
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Study quality

The results of the study quality assessment are
summarised in Table 65. None of the studies fully
addressed all of the potential issues assessed. The
issue that all studies failed to consider properly
was study attrition, but treatment of confounding
variables was also poor. The different elements of
the quality assessment will be discussed in more
detail in the following sections.

Study populations

All of the studies made clear statements about

the patients included and the dates that marked
the start and finish of patient recruitment, with

the exception of Vollmer et al.'” These were the
principal criteria for the quality assessment. Only
two reported on the setting, one reported zero time
(Lieber et al.'") and none mentioned diagnostic
methods.

Specification of the principal treatment was a
condition for inclusion in the review. All models
applied to patients treated with RP except that of
Cowen et al.," in which patients had a mixture of
prostatectomy, radiotherapy and ‘other treatment’,
the last being principally watchful waiting. Two
studies did not specify if any patients had had
adjuvant or neoadjuvant treatment,'”'** and Han
et al."*" excluded such patients from their analysis.
The patient cohort of Blute et al.'™ comprised 15%
who had had adjuvant therapy, a group that they
considered excluding ‘but thought it would have
resulted in a lower risk cohort that would not be
reflective of our practice’. Instead they included
adjuvant therapy as a covariate in their models. A
total of 17% of the patients in the Lieber et al.'*
cohort had had ‘early endocrine therapy’, but as
this factor was not statistically significant it was not
included in the final model.

The studies in general gave good descriptions of
the key characteristics, as demonstrated in Tables
66, 67 and 68, which show the study populations by
stage, Gleason grade and PSA respectively. As far
as it is possible to tell from the different statistics
reported for these factors it appears that the study
populations are broadly similar.

The stage distribution of the Lieber et al.' study
population is not comparable with that of the other
studies as only pathological stage was reported.
Many patients have their tumours upstaged on
surgery. Of the studies that reported pathological
stage as well as clinical stage, Han et al.'*’ reported
that 50% of study patients had pathologically
non-organ-confined tumours and 5% had positive
lymph nodes; Vollmer et al.'*” and Blute et al.'®

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

reported 43% and 13% extracapsular tumours
respectively. This demonstrates the differences that
may be found between clinical and pathological
staging, but there also appear to be differences

in the accuracy of clinical staging, although study
exclusion criteria (for example Blute et al. excluded
patients with pathologically positive lymph nodes)
may be the reason for this.

The Gleason distributions of Cowen et al.'™ and
Han ef al."" are not strictly comparable with those
of the other studies as many patients’ Gleason
scores are upgraded when pathological specimens
are available. This may explain the relatively high
proportion of patients with low-grade cancers in
the Cowen study. Low Gleason scores (2—4) are
usually no longer assigned to biopsy specimens,
which may explain their absence in the study of
Han et al. Of the studies that report pathological
Gleason scores the populations appear similar on
this factor.

The Lieber e al.'® study is based on a pre-PSA era
cohort of patients, and the very high proportion of
missing PSA values in the Cowen et al.'* study may
be for the same reason. The distributions in the
other studies appear comparable, with the median
PSA in the 4.1-10ng/ml range.

Study attrition

Study attrition included both the omission of
patients because of the lack of baseline variables
and loss to follow-up. Although most studies stated
the total population from which the study sample
was drawn, together with reasons for exclusions,
none reported the extent of loss to follow-up.
However, Lieber et al.'% showed the number at
risk for the three different outcome measures used
in their models for all three factors in the models
at 10 years. Two studies'*>'*" reported how loss

to follow-up was dealt with in the analyses. None
discussed the biases that may have been introduced
from the loss of patients from the analyses,
although Cowen et al."" did discuss the potential
effect of a high proportion of missing PSA data on
their results.

Prognostic factor measurement

Most studies gave some information regarding the
measurement of some of the prognostic markers
used. Both of the studies that included the novel
ploidy marker described its measurement;'%%1%
however, only two studies reported the PSA assay
that was used,'**'*" although there are several.
Material storage was only described in two studies,
i.e. those in which ploidy was measured'*!'* There
was no evidence of data-dependent cut-points
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TABLE 66 The clinical or pathological stage of the prognostic model study patients

Study

Cowen, 2005'%°

Han, 20034
Blute, 2001 '%

Lieber, 1995'%

Vollmer, 2001'

Staging
system

TNM and
Jewett—
Whitmore

TNM
TNM

Jewett—
Whitmore

7 TNM

Clinical/

pathological

stage

Clinical

Clinical

Clinical

Pathological

Clinical

Stage

TI (or
Jewett—

Whitmore

A)
100%

100%
90%
52%

100%

TABLE 67 Distribution of patient Gleason scores in the prognostic model studies

Study

Cowen,
2005'°

Han,
200340

Blute,
2001'%

Lieber,
19950

Vollmer,
200117

R, limit of rang

Clinical/
pathological
Gleason

Clinical

Clinical

Pathological

Pathological

Pathological

e.

Gleason score

2
22.0

14.4

3

433
67.6
12
94
42
84
76.7

TABLE 68 Distribution of patient preoperative PSA values in the prognostic model studies

Study

Cowen,
2005'°

aHan, 2003 '4°
3Blute, 2001 '
Lieber, 1995'0¢

Vollmer,
200117

Recruitment
years

1987-89

1982-99
1990-93
1967-81
Not specified

R, limit of range.
a Percentage distributions of PSA for those with a measurement.

PSA (ng/ml)

<4

24%
18%

4.1-10

55%
46%

Median 8.8

Missing

< 1%

Missing
66.8%

10.5%

100%

T4 or
T2 (or T3 (or N,M>0
Jewett— Jewett— (or Jewett-
Whitmore  Whitmore  Whitmore
B) 0 D)
10%
30% 18% DI
6 7 8 9
24.3 10.4
49 33 6
17 25 4
8.8
Median R
10.1-20 >20
Mean 18.8, SD
77.6
17% 4%
22% 14%
R=283



DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

being used for any continuous variables in the
studies, but in two of the five studies continuous
variables were categorised'*®'** and in a further
study it was not clear what was done.'”’

Outcome measurement

The end points used in the studies, together
with some of their properties, are shown in Table
69. Four different end points for the outcome
measurement (all deaths, prostate cancer deaths,
clinical recurrence and biochemical recurrence)
were used in the eight models. Of these, only
all-cause death was unambiguously defined.!?15
Lieber et al.'" and Vollmer et al.'" report models
with prostate cancer death as the end point,

but they do not report how attribution of cause
of death was made. The Lieber study also uses
clinical recurrence as a model end point, but,
although reporting tests that were given to patients
to establish recurrence, the frequency of follow-
up is not stated. This outcome is now used more
rarely and has generally been superseded by PSA
recurrence, which was used by Han et al.'"** and
Blute et al.'” Both used a unique definition of PSA
recurrence, but only the study of Han et al. used
the consensus definition of 0.2ng/ml. In none

of the three studies in which recurrence was an
outcome'"!1%:110 was it clear whether deaths were
treated as events or censored.

Confounding measurement

Confounding measurement, considered principally
as the inclusion of the classical markers in the
models, was also dealt with poorly in the studies.
Only two models included all confounders in

their analysis,'**'*" and in one instance this was

not a deliberate choice but the result of all of the
established markers remaining significant in the
stepwise variable selection process.'” In the Cowen
et al."™ study all potential covariates were kept in
the model but most patients had missing data on

a key confounding variable, PSA, and so the study
could not be awarded a ‘yes’ for this category. None
of the other studies forced known confounders into
their analysis, although omitting them can result in
a misleading model. The inclusion of the classical
markers in the prognostic models is shown in Table
70. Note that the inclusion of other factors is also
relevant in particular circumstances, such as age for
an end point of all-cause mortality and treatment
when this varied (see Table 61).

Statistical analysis

All of the models included in the review were
developed using a multivariate Cox proportional
hazards regression. None of the studies reports
testing the proportionality assumption, although

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Han et al."" tried parametric (Weibull, lognormal
and gamma) Cox models. They selected the
proportional hazards model on the basis of a
comparison of actual and predicted survival curves
(calibration) for four risk groups.

All of the models used were considered to be
methodologically adequate and all had at least 10
EPV in the multivariate model.

In general the statistical methods used were well
reported, although presentation of the univariate
results was not universal. Univariate analysis

was reported to have been carried out in three
studies,'*>1%.110 was presented in two,'*1% but was
only used in one'" to select variables to enter

into the multivariate model. There was further
heterogeneity in the methods used to select
variables for the final models presented. Three
studies!?107140 appear to have used a stepwise
process, either forwards'*® or backwards.'*" The
method used by Vollmer et al.'"” was not specified.
Cowen et al.' state that the variables for their
model were chosen on a ‘conceptual basis’. Blute
et al.'” start with ‘established predictors’ in their
model and then add and remove variables to
determine the effect on the predictive power of the
model, as judged by the C-statistic. When model
predictive power was similar despite the inclusion
or exclusion of variables, these variables were
removed from the model. These variable selection
processes, as well as the lack of availability of data,
resulted in well-established markers [Gleason score,
PSA, stage (or organ-confined status) and surgical
margins (when relevant)] being omitted from all
but two of the eight final models, as discussed
above.

Presentation of the model results

For prognostic models to be usable the results
must be presented in such a way that the predicted
outcome or risk group can be easily calculated for
an individual patient. In two studies,'"*'*" reporting
five models, the model predictions are presented
in tables, showing survival probabilities according
to patient disease characteristics. For example,

the Han et al.'* pretreatment model shows the
estimated biochemical recurrence-free survival
probability at 5 years to be 96% for a patient with
clinical stage T2a disease, biopsy Gleason score

6 and PSA measurement between 4.1 and 10ng/
ml. These tables are easy to use but they become
more unwieldy the more variables there are in the
model. Han et al. present three tables for their
pretreatment model, with 60 different risk groups.

Some of the groups have large confidence intervals 101
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TABLE 69 Study end points of the prognostic models

Deaths Clinical recurrence Biochemical (PSA) recurrence
Deaths as
Prostate Consensus  Unique events or
Study All  cancer Unclear Outcome Defined Outcome  definition  definition censored
Cowen, y na na na na na na na na
2005'%°
Han, na na na na na y y y ?
2003'%°
Blute, na na na na na y n y ?
2001 1'%
Lieber, y y na y p na na na na
1995!'%
Vollmer, na vy na na na na na na na
200117
?, unsure; n, no; na, not applicable; y, yes.
TABLE 70 Inclusion of classical markers in the prognostic models
Pre or post Stage (or organ-confined Surgical
Study treatment PSA Gleason grade status) margins
Cowen, 2005'*° Pre y y y (as binary variable) na
Han, 2003'% Pre y y y na
Post y y (y) n
Blute, 2001'% Post y y n y
Lieber, 1995'% Post (three n y y (pathological)
models)
Vollmer, 2001'% Post n y (as binary n n
variable)

n, no; na, not applicable; y, yes.

around the results. Taking another example from
the Han e/ al. pretreatment model the estimated
biochemical recurrence-free survival probability for
a patient with clinical stage T2b/c disease, biopsy
Gleason score 8-10 and PSA greater than 20ng/
ml is 51%, with a 95% confidence interval ranging
from 7% to 84%. To develop such tables continuous
variables have to be categorised, reducing the
power of the model. The practical value of
reporting results for such a large number of groups
must be open to question. However, in table form
it is easy to present the confidence intervals around
the predicted probabilities, which both Han et

al."" and Lieber ¢t al.'" do, and so the uncertainty
around the predictions is transparent.

Two approaches that overcome some of the
disadvantages discussed above are the creation
of a reduced number of risk groups and the

presentation of the results in nomogram form.
Examples of both of these methods were found in
the reviewed studies.

Blute et al.' state that it was ‘our goal to have

a scoring algorithm that was easy to calculate’.

To achieve this they adapted their initial model,
converting PSA from a continuous to a categorical
variable, and rounded the model coefficients. They
report that the changes had a negligible effect on
model performance, measured by the C-statistic.
Thus, the index, or Gleason, PSA, seminal vesicle
and margin (GPSM) score, was calculated as:

GPSM = Gleason grade + 1 (PSA 4-10), +2 (PSA
10.1-20), + 3 (PSA > 20), + 2 (seminal vesicle
positive), + 2 (margin positive), —4 (adjuvant
hormonal treatment), — 2 (only adjuvant radiation
treatment)
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This formula resulted in scores between 1 and
16. Each value of the score was considered as a
different risk group, although at both extremes
of the scale, with low patient numbers, the scores
were concatenated (scores 1-4 and 13-16). The
most common score was 6, which had a 5-year
progression-free survival probability of 91% (SE
3.0) in the test data set. In comparison, the group
with the highest scores (GPSM = 13-16) had an
estimated survival probability of only 30% (SE
10.2).

Cowen et al.'™ presented their model results in the
form of a nomogram. The advantage of this form
of model presentation is that it allows continuous
variables to be kept as such and, as with an index,
can easily accommodate several variables, although
this makes calculation of the final score more

time consuming. A disadvantage of this form of
presentation is that the confidence limits cannot be
easily presented, as is the case with the Cowen et al.
model. Both of these problems could potentially
be overcome through the use of computer models,
which are now available via the internet, such as
those provided by the Memorial Sloan-Kettering
Center in the US.”" However, these do not provide
any information on the uncertainty around the
survival estimates provided. Note that none of

the studies on which the Sloan-Kettering Center
computer prediction tools are based that were
identified by our searches met the inclusion criteria
for this review.

Performance of the
prognostic models

Only two models reported any measure of model
performance,'*"* and both used the concordance
index or C-statistic to do this. For both models the
result was similar, with Cowen e/ al.'* and Blute

et al." reporting C-statistics of 0.73 and 0.72
respectively. Neither study reported a confidence
limit around the statistic and so it is not certain
that they are significantly different from 0.5, which
is what is achieved by chance. The C-statistics

from the two studies are not comparable for two
reasons. First, the models do very different things.
In the Cowen model clinical prostate cancer and
demographic and co-morbidity variables are used
to predict survival from all-cause mortality, whereas
the Blute model uses clinical and pathological
prostate cancer variables to predict survival from
PSA recurrence. Second, the statistic was calculated
differently in the two studies. Whereas Blute et al.
split their data set to provide separate modelling
and validation cohorts, Cowen e¢f al. validated their
model by systematically omitting each case from
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model building and then predicting the outcome
for the omitted patient. Both of these methods
of internal validation are discussed by Altman
and Royston in an overview of prognostic model
validation,'* who suggest that the method used
by Cowen et al. is preferable to splitting the data
set. Neither study reports an external validation
in an independent data set, which is required to
demonstrate the generalisability of a model.

Conclusions

This review included only five studies, reporting
eight prognostic models, although there are

many more models reported in the literature.

In this review, as papers were only assessed as to
whether they concerned novel prognostic markers
or prognostic models after determining whether
they met the inclusion criteria, it is not possible

to state the reasons for the rejection of papers
reporting prognostic models. However, during the
sifting process it was clear that many models that
otherwise met our inclusion criteria were rejected
because they included a mean or median follow-up
of less than 5 years.

Typically models predict survival at 5 years,
with some also predicting survival at 10 years.
As discussed in Chapter 1, long-term outcomes
are very important in this disease, with disease
recurrence being common after 5 years. The
reliability of many models in the literature

in predicting long-term outcomes must be
questionable when the median follow-up is less
than 5 years.

In general, the quality of the prognostic model
studies, as assessed by our criteria, was good and
overall better than the quality of the studies on
prognostic markers. Nevertheless, there were
two issues that were poorly dealt with in most
or all of the prognostic model studies: inclusion
of established markers and consideration of the
possible biases from study attrition. An issue
not considered in the quality assessment, but

of primary importance, is the lack of external
validation of any of the models, which have
therefore not been demonstrated to be reliable
outside of the original data.

Only two models reported in two different
studies'**!% included all of the established markers
in their model, and in one instance this was not

a deliberate choice but the result of all of the
established markers remaining significant in the
stepwise variable selection process.'"” According
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to Williams et al.,* ‘recognised prognostic factors
are generally not be subjected to the selection
process. If they are excluded because by chance
they do not reach a specified level of significance
in that particular study, the resulting model can
be misleading.” They go on to note that collapsing
variables into binary categories makes such
exclusions more likely.

There were few reports of study attrition and so
one might assume that little thought has been
given to biases due to the exclusion of patients,
missing data or loss to follow-up. If any of these
are not random the data may not be representative
of the population of interest. Only one study'?
reported the number of patients at risk after time
zero, in this case at 10 years.

So is it possible to choose one model as being
better than any of the others? Given the
heterogeneity of the models, particularly in terms
of the outcomes predicted and whether they
include clinical variables only or also pathological
variables, the models cannot be considered
comparable. Furthermore, only two studies
reported a measure of model performance and in
neither of these cases was the statistic calculated
in an external data set, which is essential for
validation. Only two models did not include a novel
marker. It was not possible to conclude whether
the inclusion of novel markers improved the
performance of the prognostic models.

However, as the discussion of prognostic models
at the beginning of this chapter highlighted,
even in appropriate circumstances it is not

a straightforward question to answer as a

model should not be assessed based on one
criterion alone, for example the C-statistic for
discrimination, but should be assessed based
upon general performance across a set of clinical,
internal performance and external performance
criteria.

An associated issue to validation is that of the
generalisability of models. All of the models
included in this review were developed in the
US. How applicable are their results to the UK
population with prostate cancer? Graefen' set

out to answer a similar question by validating

in a German population a prognostic model
developed in the US. The model, by Partin, was
used to predict pathological features such as organ
confinement and lymph node involvement from
clinical variables. Using the area under the receiver
operating characteristic (ROC) curve as the
measure of performance, Graefen found that the
model performed well in the German data, and in
fact that the accuracy was better than that achieved
in a validation cohort from the US.

Whether validated or not it, is clear that the
predictions for some groups of patients in
particular have considerable uncertainty, as
demonstrated by the wide confidence limits. It is
essential that users of these models are aware of
the uncertainty around the model predictions. The
presentation of models in nomogram form does
not allow this. Tabular presentation of prediction
models is unwieldy but does allow confidence limits
to be presented alongside the survival estimates.
Computer models potentially offer a solution, but
one such model that is available on the internet”
does not provide any estimate of uncertainty.

Future model development

This review has highlighted some issues in the
development and reporting of prognostic models
for early prostate cancer. Future model developers
should particularly consider the following:

e validation of the models with independent
(external) data

e the reporting of the uncertainty around model
predictions

* the inclusion of classical markers in
multivariate models, whether statistically
significant or not

e the adequacy of the data for predicting long-
term outcomes (and the reporting of numbers
at risk at the different time points for survival
predictions)

e the size of the data set that is to be used to
develop the model, particularly ensuring
adequate representation of less common
prognostic groups.
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Chapter 7

Discussion

Statement of
principal findings

Novel prognostic markers

A total of 21 novel markers were identified from
the 28 studies that met the inclusion criteria for
this section.

The considerable variability in the results reported
within the prognostic marker categories, the

poor quality of studies and the lack of studies for
some categories have made it difficult to provide
clear conclusions as to which markers might offer
the most potential as prognostic parameters for
localised prostate cancer. These reasons also meant
that it was not possible to quantitatively synthesise
the results. Key quality issues that commonly
affected the potential to draw conclusions on the
novel markers were the lack of classical markers in
the statistical models and insufficient EPV.

Nevertheless, on the available evidence the 21
prognostic markers were placed into one of three
categories dependent on the direction and strength
of the evidence for each in terms of adding
prognostic value to the established markers: (1)
promising; (2) not promising; and (3) inconclusive:

1. Promising:
i. acid phosphatase level
ii. Gleason pattern in Gleason score 7 (4 + 3
versus 3 +4) (non-classical use of Gleason
measurements)
iii. amount of high-grade cancer (non-classical
use of Gleason measurements)
iv. PSA kinetics (PSAV/PSADT)
V. percentage positive biopsy cores (proportion
cancer).
2. Not promising:
i.  B-catenin expression
il. creatinine
iii. germline genetic variation in the vitamin D
receptor
Iv. maximum tumour dimension (tumour size)
v. tumour volume (tumour size).
3. Inconclusive:
i. percentage cancer in surgical specimen
(proportion cancer)
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ii. androgen receptor: CAG repeats

iii. DNA ploidy

iv. CYP3A4 genotypes

v. modified Gleason score (non-classical use of
Gleason measurements)

vi. Ki67 LI

vii. Bcl-2

viil. p53

ix. syndecan-1

x. CDI10

x1. Stath activation status.

The marker with the strongest evidence for
its prognostic significance, and which also has
relatively large HRs, is PSAV.

Prognostic models

In the review of prognostic models only five articles
reporting eight models met the inclusion criteria,
all of which developed new models. In general,
the quality of the prognostic model studies, as
assessed by our criteria, was adequate and overall
better than the quality of the studies on prognostic
markers. Nevertheless, there were two issues

that were poorly dealt with in most or all of the
prognostic model studies: inclusion of established
markers and consideration of the possible biases
from study attrition.

Given the heterogeneity of the models, particularly
in terms of the outcomes predicted and whether
they included clinical variables only or also
pathological variables, the models cannot be
considered comparable. Only two models did not
include a novel marker, and one of these included
several demographic and co-morbidity variables
to predict all-cause mortality. Only two models
reported a measure of model performance, the
C-statistic, and for neither was it calculated in

an external data set. It was not possible to assess
whether the models that included novel markers
performed better than those without. In addition,
with regard to the need for external model
validation, a key recommendation is that the
uncertainty around model predictions should be
reported.
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Strengths and limitations

Literature search

A comprehensive literature search was undertaken
in eight electronic bibliographic databases using
terms to capture both novel prognostic markers
and prognostic models. The searches identified
12,963 potentially relevant articles. Only one of
three reviewers screened titles but if there was any
doubt as to the relevance of an article to the review
the article was included at this stage, so although a
few articles may have been erroneously rejected at
this stage the effect is expected to be very limited.
A total of 8934 articles not meeting our inclusion
criteria were removed at title sift, leaving a total

of 4029 abstracts to be screened. All abstracts

were read by at least two reviewers and consensus
obtained. It should be noted that 795 articles were
excluded because they had no abstract and foreign
language articles were also excluded.

Inclusion and exclusion criteria

Given the large volume of literature that the
scoping literature searches indicated would be
identified, we needed a simple method that
would enable us to quickly identify the studies
most likely to yield good-quality evidence.
Clinical consideration of the often slow course
of the disease indicated that studies should have
a mean or median follow-up of at least 5 years.
For this length of follow-up it was estimated that,
for the most commonly occurring outcome, PSA
recurrence, a sample size of at least 200 was
required to yield sufficient events for statistical
analysis.

In principle, a criterion based on the number

of events or EPV would have been preferable,

but studies report the number of patients more
commonly than the number of events. If we had
used a criterion based on the number of events

or EPV we would have excluded nine studies that
were included in this review, some of which had
large sample sizes and which probably do have

an adequate number of events. More sensitive
criteria could be designed based on a combination
of the number of events (or when these data are
missing on an estimate based on patient numbers),
outcome variable and length of follow-up. This
would require considerably more resources to
screen papers for inclusion in the review than

the simple threshold based on patient numbers
that we used and would not have been possible to
implement for this review.

Despite the inclusion criteria used in this review
some of the included studies were nevertheless
found to be lacking statistical power in terms

of having insufficient events for the number of
variables in the multivariate models.

The inclusion criterion requiring a follow-up
period of a mean or median of 5 years was based
on clinical considerations. In reviewing the
articles it was evident that most studies used a Cox
proportional hazards model, which assumes that
the HR is constant over time. The assumption is
reported to have been tested in six studies, with
only one study'!? reporting that it did not hold (for
Gleason scores, for which the risk ratios decreased
with extended follow-up). If the proportional
hazards assumption holds it suggests that some
studies with a follow-up of less than 5 years may
have made a useful contribution to the literature
on prognostic studies if their sample sizes were
sufficiently large to generate enough events.
However, there would be more uncertainty over
the results. This would particularly affect the
confidence limits around the predictions of the
prognostic models.

The inclusion criteria of a sample size of 200
and a median or mean follow-up of 5 years are
likely to be the reason why other markers and
models have not been included in this review.
This review aimed to systematically assess the
best-quality evidence rather than be exhaustive.
Several non-systematic reviews have identified
many other novel prognostic biomarkers.*!%!11.152
These include prostate-specific membrane antigen
(PSMA), MIB-1, Bax, interleukin 6 (IL-6) soluble
receptors, transforming growth factor (TGF)-31,
prostate cancer antigen 3 (PCA3), TMPRSS2-
Erg, circulating tumour cells, DDA3, caveolin-1,
estrogen receptor, cyclin D1 and E-cadherin.
The fact that these markers are not included

in this review does not mean that they are not
promising, rather that the published studies
reporting them at the time of our searches did
not meet the review inclusion criteria and that
more high-quality research will be required to
assess their value. Two recent systematic reviews,
both led by Harnden, studied the prognostic
significance of tertiary Gleason grade in
pathological samples and perineural invasion

in biopsy samples respectively.'**!%* As with this
review, the poor quality of the studies and the
heterogeneity between them limited the strength
of the conclusions that could be drawn, but for
both markers the authors concluded on the basis
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of the evidence available that the markers were
promising.

The exclusion criteria also meant that some of the
models which are familiar to clinicians, such as
those developed at the Memorial Sloan-Kettering
Center, have not been included in this review.
Although some report outcomes at 10 years, such
as the preoperative and postoperative nomograms
of Stephenson et al., the median patient follow-up
is less than 5 years and in the model of Stephenson
et al. it is only 25 months.%*%*

Quality assessment

A study by Hayden et al.'™ that appraised how
authors of reviews of prognostic studies had
assessed study quality proposed a list of questions
that could be used to assess biases in six domains:
study population, attrition, prognostic factor
measurement, outcome measurement, confounding
measurement and account, and analysis. This
provided an excellent template from which to
develop a quality assessment instrument specific

to the needs of this review. An overall quality

score was not assigned to each paper; rather the
quality assessment tool was used to help identify
factors that needed to be taken into account when
interpreting the results of the study. Key quality
issues that commonly affected the potential to draw
conclusions on the novel markers were the lack

of classical markers in the statistical models and
insufficient EPV.

Analysis and interpretation
Study heterogeneity

The heterogeneity between studies precluded the
use of meta-analysis. One of the main sources of
heterogeneity was in the measures of outcome, with
all-cause mortality, prostate cancer mortality, and
clinical and biochemical recurrence all being used,
with the definition of the last two also varying.
Other important differences between studies

were the covariates included in the multivariate
analyses and the marker measurement methods
and cut-points used to define prognostic groups.
As well as the heterogeneity in study design and
analysis methods, the poor reporting of models
and particularly the lack of HRs sometimes made
meta-analysis impossible. Methods are available

to estimate HRs from other results presented, but
this would have been possible in a limited number
of cases and would not have affected the possibility
of undertaking meta-analysis because of the other
sources of heterogeneity. Similarly, if more articles
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had been included in this review it is very unlikely
to have affected the ability to have undertaken
meta-analyses.

The heterogeneity between studies, poor quality
of studies and the limited number of studies for
each marker also mean that the classification of
markers into ‘promising’ and ‘not promising’
groups can be considered indicative only, based
on the generally weak evidence available. Other
reviews of prognostic markers and models, not only
in cancer, have also commented on the generally
poor quality of studies in this field**9791% and the
issues have been more generally discussed in the
literature.%6:155:156

There is increasing interest in meta-analysis using
pooled individual patient data from different
studies.’*!1% This method allows differences in
statistical models, and particularly differences in
the treatment of covariates and marker cut-points
in reported studies, to be standardised in a single
analysis (assuming covariate data are available)

and reduces the potential for misleading results.'*®
However, not all differences between studies can be
retrospectively overcome through uniform analysis.
Some of these differences are common to all
prognostic marker studies, such as the different (or
unspecified) definitions and measurement methods
of novel markers. For prostate cancer studies a
particular issue is the variation in definition of PSA
failure, as failure may result in different patient
treatment and so different failure thresholds cannot
be applied retrospectively.

Publication and reporting bias

There was only a small number of studies, or
sometimes only a single study, for each marker.

It was not possible to examine the potential

issues of publication bias or selective outcome
reporting. The exclusion of smaller studies may
have reduced the possibility of publication bias,
but with the literature comprising retrospective
case series the possibility of publication bias
remains considerable. Furthermore, with several
possible outcome measures available there is

scope for selective outcome reporting. Kyzas et
al." evaluated publication bias and variation in
outcome definitions in the literature on prognostic
factors for head and neck squamous cell cancer.
Their analysis showed that these biases may inflate
the apparent importance of prognostic markers.
This must be considered in the interpretation of
the results of this review. It is possible for many
markers that a single unpublished study could have
altered the conclusions considerably.
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Prognostic or predictive marker?

In none of the novel marker studies was it
considered whether a marker was prognostic or
predictive. Given that in the majority of studies
patients all had the same principal treatment
this was not possible to assess. Before a marker is
adopted it needs to be considered whether it is
truly prognostic or whether it may be predictive,
i.e. whether there is an interaction with any
particular treatment.

Economic evaluation

This study did not include an economic evaluation
of the use of novel markers. The clinical and
financial consequences of the use of prognostic
markers will be known only if research is carried
out to show which prognostic groups are likely to
benefit from radical treatment. Currently most
men who are otherwise healthy have radical
treatment. The consequences of introducing a
novel prognostic marker will depend on whether
some men opt not to have such treatment

as a result of the test and how their disease
subsequently progresses compared with men of
the same prognostic status who do have treatment.
The advantage of immediate radical treatment
compared with active monitoring is not yet fully
understood for the prognostic groups defined by
the classical markers in current use.

Uncertainties

The main sources of uncertainty for the results
of the novel prognostic marker review were the

small number of studies and the poor quality of
those studies, which made it difficult to reach firm
conclusions on the prognostic value of the novel
markers.

For the review of prognostic models the lack of
external validation of any of the models and lack

of a well-established measure of performance,
together with the heterogeneity of the models,
made it impossible to compare the performances of
the different models as prognostic tools.

Other factors that affected both reviews were the
heterogeneity in marker measurement methods
and categorisation; outcome heterogeneity and
in particular the many variations in the definition
of disease progression; the different approaches
to including covariates in the models; and the
varied reporting of the models and their results.
Furthermore, reporting of these items was poor
and so it was often unclear in studies exactly how
markers or outcomes were defined, how many
patients were used in different analyses and what
covariates were entered in multivariate models.

Other relevant factors
Costs and implementation

As the evidence presented in this systematic review
considers prognostic markers only in terms of
their prognostic value, we are not able to make
conclusions about the costs or matters relating to
implementation.
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Chapter 8

Conclusions

Implications for
service provision

Novel markers

In common with many other reviews of prognostic
markers this review has highlighted the poor
quality of studies and the heterogeneity between
studies, which makes the results of much of this
research inconclusive. As a result it is not possible
to make any immediate recommendations for
service provision.

However, one marker, PSAV (or doubling time),
did stand out, not only in terms of the strength

of the evidence supporting its prognostic value
but also in terms of the relatively high HRs. The
studies included in this review measured PSAV
before diagnosis. This information is not generally
available in the UK as most men do not have
regular PSA screening. However, there is great
interest in PSAV post diagnosis as a monitoring
tool for active surveillance. It appears that in some
centres it is already being used for this purpose,
although there is no consensus on how it should
be used and in particular what threshold should
indicate the need for radical treatment.

Models

This review highlights the small proportion of
models reported in the literature that are based on
patient cohorts with a mean or median follow-up of
at least 5 years. Users of models need to be aware
that long-term predictions may be unreliable. We
note that our inclusion criteria, for pragmatic
reasons, were somewhat arbitrary. It is possible that
some large cohorts with a follow-up of less than 5
years that were excluded from this review may have
had as many patients at risk at 5 years as some
smaller studies with a longer follow-up that were
included. When using any form of prediction tool
model users should look at the confidence intervals
around the survival estimates. None of the models
in this review were externally validated. Confidence
intervals would be expected to be greater in
external data.

Users should also be aware that prognostic
models have been developed using cohort data.
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These models cannot be used to predict whether
a patient’s survival probabilities are better with
one or other treatment as they have not been
developed on randomised data and apparent
differences in survival may be due to selection
biases that are not necessarily controlled for with
the model covariates.

Implications for
future research

The only way to determine the optimum treatment
for different prognostic groups whilst ensuring
lack of bias in treatment estimates is to conduct
randomised controlled trials. However, it is not
practicable or even desirable to test all potential
prognostic markers in this way. Much more
could be achieved to identify the most promising
prognostic markers with cohort studies if the
research was conducted in an organised and
scientific manner. Many of the current studies
appear ad hoc and poorly designed. Specific
recommendations are as follows:

e Data could be collected prospectively for later
retrospective studies. If this is combined with
storage of biopsy and pathological material
new markers could be rapidly assessed using
existing long-term follow-up data. The
methods of collecting and storing marker
materials need careful consideration to ensure
consistency of results. This review has shown
that marker storage is poorly reported in the
majority of studies. Patient consent is also
rarely reported.

e Centres need to work collaboratively so that
larger patient cohorts are available for analysis.
Many of the current studies are statistically
underpowered. It should be noted that one
such initiative is already being established.
The P-Mark project (validation of recently
developed diagnostic and prognostic markers
and identification of novel markers for
prostate cancer using European databases) is
establishing a serum and urine repository with
matching patient data.”

e If data are to be combined from different
centres common definitions of PSA and clinical
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disease recurrence should be agreed on so that

outcomes are not ambiguous. Ideally these

would be agreed across all research centres to
assist the synthesis of evidence. The consensus
recommendations of what constitutes PSA
failure following RP and radiotherapy go some
way towards this (if followed), but the treatment
of clinical progression and the censoring

(or not) of death also vary between studies.

Marker measurement methods and marker

cut-points also need to be agreed. These

recommendations should be considered in the
context of the advances in prospective meta-
analysis techniques.'®*-16

* The analysis and reporting of prognostic
marker studies must be improved. Readers

are referred to other sources in the

literature for guidelines on the designing,

reporting, conduct and analysis of prognostic

studies.?! 9292160162168 Some of the key failings
that were highlighted by this review include:

— poor reporting of marker measurement
methods, exact definitions of outcome
(recurrence, etc.), number of outcome
events, models and their results

— handling of continuous variables, which
were often categorised (with the categories
sometimes treated as continuous variables,
which is not recommended); variables
should be kept continuous when possible
and, when categorised, the cut-points should
not be determined within the data'**

— the failure to report a multivariate model
that includes all of the established markers

— the failure to assess the statistical power of
the analysis, with particular attention paid
to the number of events in each group for
categorical variables

— the failure to clearly report the number
of outcome events and what variables
were included in the multivariate analysis
(particularly  those removed through
stepwise processes).

The issues considered in our quality assessment,
which was based on a review of potential sources of
bias in prognostic studies, are those that need to be
considered when designing prognostic studies.'*
The main categories identified by Hayden et al.'”
for sources of bias are study population, study
attrition, prognostic factor measurement, outcome
measurement, confounding measurement and
account, and analysis methods. Within each of
these Hayden proposes items that may need to be
examined. A summary of these is listed below to
illustrate the many issues that must be considered
by those undertaking prognostic studies.

Study participation

Does the study sample represent the population
of interest, considering adequate description of
key characteristics including recruitment methods,
period and place of recruitment, inclusion and
exclusion criteria, zero time description and
adequate participation of eligible individuals?

Study attrition

Do the study data adequately represent the sample,
considering response rates, attempts to collect
data from participants who dropped out of the
study, characteristics of ‘dropouts’, reasons for loss
to follow-up reported, and differences between
dropouts and participants who completed the
study?

Prognostic factor measurement

Are the prognostic factors of interest adequately
measured, considering the presentation of clear
definitions of markers (including measurement
methods), the treatment of continuous variables in
the analysis (avoiding use of data-dependent cut-
points), the reliability of marker measurements, the
consistency of measurements and the proportion
of participants with complete data for prognostic
factors?

Outcome measurement

Is the outcome of interest adequately measured,
considering whether a clear definition is provided
(including duration of follow-up), the possibility
of misclassification and the consistency of
measurement?

Confounding measurement
and account

Are important potential confounders accounted
for, considering the completeness of reporting
of their definitions and values, the reliability and
consistency of their measurement, and whether
they are accounted for in the study design and
analysis?

Analysis

Is the statistical design appropriate for the study,
considering the adequacy of the reporting to make
an assessment, the strategy for model building, the
appropriateness of the model for the study design
and full (no selective) reporting of results?
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Similar issues are highlighted in REMARK,
developed in response to a recommendation

of the National Cancer Institute — European
Organisation for Research and Treatment of
Cancer (NCI-EORTC) First International Meeting
on Cancer Diagnostics, in which the inadequacies
of prognostic studies and their reporting had been
highlighted.

Future reviews will be able to undertake meta-
analyses of prognostic studies in this field only

if there is greater standardisation across studies,
particularly in the definitions of outcomes

and in marker measurement methods. Use of
pooled individual patient data from different
studies allows differences in statistical models,
and particularly differences in the treatment of
covariates and marker cut-points in reported
studies, to be standardised in a single analysis
(assuming covariate data are available). However, as
biochemical failure may result in different patient
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treatment, different failure thresholds cannot be
retrospectively applied.

The key message of this section is well summarised
by McShane et al.:'%

The tumor marker research community must
come to the same realization that clinical
trialists came to decades ago. If sound scientific
principles of careful study design, adequate
study size, scrupulous data collection and
documentation, and appropriate analysis
strategies are not adhered to, the field will
flounder. Culture changes will be required.
Stable and adequate funding will be required
to have necessary personnel and infrastructure
to collect, annotate, and maintain valuable
specimen collections essential for high-quality
retrospective studies. More importantly, the
necessity of large, definitive prospective studies
or prospectively planned meta-analyses for
tumor marker research must be recognized.
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Literature search strategies

earches were conducted in March and April
2007 on studies published between January

1970 and March/April 2007.

MEDLINE

1.

N oot

10.
11.

12.
13.
14.
15.

16.

17.

18.
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prostatic neoplasms/

(prostat$adj5 (cancer$or carcin$or tumor$or
tumour$or neoplasm$)).tw.

((carcinoma or neoplasia or neoplasm$or
adenocarcinoma or cancer$or tumor$or
tumour$or malignan$) adj3 prostat$).tw.
or2or3

prognostic methods.mp.

predictive factors.mp.

(prognos$adj10 (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$)).ti,ab.

(predict$adjlO (relapse$or recurrencefor
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$)).ti,ab.

(neural network$adj10 (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival rate/

exp prognosis/and (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$).ti,ab.

disease free survival/

mortality/

recurrence/

neural networks computer/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$).ti,ab.

exp models statistical/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$).ti,ab.

algorithms/and (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$).ti,ab.

(algorithm$adj10 (relapse$or recurrence$or
survival$or death$or mortality or progress$or

19.
20.
21.

22.
23.
24.
25.

26.
27.

disease free or psa failure$or biochemical
failure$)).ti,ab.

exp survival analysis/

nomogram$.mp.

((marker$or biomarker$) adj10 (prognos$or
predict$)).mp. [mp=title, original title,
abstract, name of substance word, subject
heading word]

or/5-21

letter.pt.

comment.pt.

(animal or cell line$or vitro or invitro or rat or
rats or mouse or mice).ti,ab.

or/23-25

(4 and 22) not 26

Current Index to Nursing
and Allied Health
Literature (CINAHL)

1.

N o oe

10.
11.

12.
13.
14.

Prostatic Neoplasms/

(prostat$adj5 (cancer$or carcin$or tumor$or
tumour§or neoplasm$)).tw.

((carcinoma or neoplasia or neoplasm$or
adenocarcinoma or cancer$or tumor$or
tumour$or malignan$) adj3 prostat$).tw.
or2or3

prognostic methods.mp.

predictive factors.mp.

(prognos$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$)).ti,ab.

(predict$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$)).ti,ab.

(neural network$adj10 (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival rate.tw.

exp prognosis/and (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$).ti,ab.

disease free survival.tw.

mortality/

recurrence/
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15.

16.

17.

18.

19.
20.
21.

22.
23.
24.

25.

neural networks computer/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$).ti,ab.

exp models statistical/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$).ti,ab.

algorithms/and (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$).ti,ab.

(algorithm$adj10 (relapse$or recurrence$or
survival$or death$or mortality or progress$or
disease free or psa failure$or biochemical
failure$)).ti,ab.

exp survival analysis/

nomogram$.mp.

((marker$or biomarker$) adj10 (prognos$or
predict$)).mp. [mp=title, subject heading
word, abstract, instrumentation]

or/5-21

letter.pt.

(animal or cell line$or vitro or invitro or rat or
rats or mouse or mice).ti,ab.

(4 and 22) not (23 or 24)

BIOSIS

1.

& G

11.
12.

(prostat$adj5 (cancer$or carcin$or tumor$or
tumour§or neoplasm$)).tw.

((carcinoma or neoplasia or neoplasm$or
adenocarcinoma or cancer$or tumor$or
tumour$or malignan$) adj3 prostat$).tw.
lor?2

prognostic methods.ti,ab.

predictive factors.ti,ab.

(prognos$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(predict$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(neural network$adj10 (relapse$or
recurrence$or survivalfor death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival rate.ti,ab.

(prognosis and (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

disease free survival.ti,ab.

mortality.ti,ab.

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.

recurrence.ti,ab.

(neural networks computer and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(models statistical and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.
(algorithm$adj10 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival analysis.ti,ab.

nomogram$.ti,ab.

((marker$or biomarker$) adj10 (prognos$or
predict$)).ti,ab.

or/4-19

letter.pt.

(animal or cell line$or vitro or invitro or rat
or rats or mouse or mice).ti,ab.

(20 and 3) not (21 or 22)

(prostat$adjb (cancer$or carcin$or tumor$or
tumour$or neoplasm$)).tw.

((carcinoma or neoplasia or neoplasm$or
adenocarcinoma or cancer$or tumor$or
tumour$or malignan$) adj3 prostat$).tw.

24 or 25

prognostic methods.ti,ab.

predictive factors.ti,ab.

(prognos$adj10 (relapse§or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(predict$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(neural network$adj10 (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival.ds.

(prognosis and (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

mortality.ds.

recurrence$.ds.

recurrent.ds.

(neural networks computer and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

(models statistical and (relapse$or
recurrence$or survival$or death$or mortality
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39.

40.
41.
42.

43.
44.

45.
46.

or progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.
(algorithm$adj10 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or psa failure$or
biochemical failure$)).ti,ab.

survival analysis.ti,ab.

nomogram$.ti,ab.

((marker$or biomarker$) adj10 (prognos$or
predict$)).ti,ab.

letter.pt.

(animal or cell line$or vitro or invitro or rat
or rats or mouse or mice).ti,ab.

26 and (or/27-42)

45 not (43 or 44)

EMBASE

1.

N oot

10.
11.

12.
13.
14.
15.

16.
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prostatic neoplasms/

(prostat$adj5 (cancer$or carcin$or tumor$or
tumour§or neoplasm$)).tw.

((carcinoma or neoplasia or neoplasm$or
adencarcinoma or cancer$or tumor$or
tumour$or malignan$) adj3 prostat$).tw.
lor2or3

prognostic methods.mp.

predictive factors.mp.

(prognos$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or pda failure$or
biochemical failure$)).ti,ab.

(predict$adjl0 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or pda failure$or
biochemical failure$)).ti,ab.

(neural network$adj10 (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or pda failure$or
biochemical failure$)).ti,ab.

survival rate/

exp prognosis/and (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or pda failure$or
biochemical failure$).ti,ab.

disease free survival/

mortality/

Recurrent Disease/

Artificial Neural Networks/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or pda failure$or
biochemical failure$).ti,ab.

Statistical Model/and (relapse$or
recurrence$or survival$or death$or mortality
or progress$or disease free or pda failure$or
biochemical failure$).ti,ab.

17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
27.

algorithms/and (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or pda failure$or
biochemical failure$).ti,ab.
(algorithm$adj10 (relapse$or recurrence$or
survival$or death$or mortality or
progress$or disease free or pda failure$or
biochemical failure$)).ti,ab.

survival analysis.ti,ab.

nomogram/

nomogram$.ti,ab.

((marker$or biomarker$) adj10 (prognos$or
predict$)).mp. [mp=title, abstract, subject
headings, heading word, drug trade name,
original title, device manufacturer, drug
manufacturer name]

or/5-22

23 and 4

letter.pt.

editorial.pt.

24 not (25 or 26)

Web of Science

#1

#2

#3

#4

#5

#6
#7

#8

#9
#10

#11

TS=(prostat*) SAME TS=(cancer* or
neoplasm* or neoplasia or tumor* or
tumour® or carcin* or adenocarcinoma* or
malignan*®)

TS=(prognostic methods or predictive
factors)

TS=(prognos*) SAME TS=(relapse* or
recurrence* or survival* or death* or
mortality* or progress* or disease free or psa
failure or biochemical failure)
TS=(predict*) SAME TS=(relapse* or
recurrence* or survival* or death* or
mortality® or progress* or disease free or psa
failure or biochemical failure)

TS=(neural network*) SAME TS=(relapse*
or recurrence* or survival* or death* or
mortality® or progress* or disease free or psa
failure or biochemical failure)

TS=disease free survival

TS=(algorithm*) SAME TS=(cancer*

or neoplasm* or neoplasia or tumor* or
tumour® or carcin* or adenocarcinoma* or
malignan*®)

TS=(statistical model*) SAME TS=(cancer*
or neoplasm* or neoplasia or tumor* or
tumour® or carcin* or adenocarcinoma* or
malignan*®)

TS=nomogram*

TS=(marker* or biomarker*) SAME
TS=(prognos* or predict*)

#10 OR #9 OR #8 OR #7 OR #6 OR #5
OR #4 OR #3 OR #2
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#12 #11 AND #1

Cochrane Library

#1

#2

#3
#4
#5
#6

MeSH descriptor Prostatic Neoplasms
explode all trees

prostat® (cancer or neoplams* or carcin® or
tumour® or tumor* or malignan® or neoplasia
or adenocarcinoma¥)

(#1 OR #2)

(prognos* or predict*)

disease free survival

survival rate®

#7
#8
#9
#10
#11
#12
#13
#14

#15

recurren®

neural network*

statistical model*

algorithm*

survial analysis

nomogram?*

marker* or biomarker

(#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR
#10 OR #11 OR #12 OR #13)

#14 AND #3)

This search strategy was repeated on the National
Research Register and a modified version was used
on the meta-register of Current Controlled Trials.
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Data abstraction tables

Prostate novel prognostic markers data extraction

Article ID

First author Year

Reviewer

Article category
Pretreatment only = |
Principal treatment

0= NS (exclude)
3 = Radiotherapy
6 = Other/mixed

4 = Conformal radiotherapy

Study design
Cohort= 1 Comparative study =2

Retrospective = | Prospective =2

| = Watchful waiting/active monitoring

Ref ID

At treatment (may also include pretreatment variables) =2

2 = Surgery
5 = Brachytherapy

Other =3

Sample size (indicate sample size dependent on category of study: model development, validation or

both)
Developing model

Validating model

Initial In analysis

Length of follow-up: Median =

Results reported at X years, X =

Mean =

Study participation

Are there any inclusion/exclusion criteria specified?

Detail:

Age (any reported values): Value

Median:

Mean:

Range:

Distribution, specify (only if mean or median not available):

Clinical stage (T) Clinical, n (%)

Pathological, n (%)

Organ confined (T1, T2 or A, B):

Non-organ confined (T3 or C):

Missing:

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Gleason (list groups reported) Biopsy, n (%)

O 00 N O U1 A W BN

10
Missing

Pathological, n (%)

VO 0O N O 1AW N

IS

PSA (any reported values): Value

Median:

Mean:

Range:

Distribution specify:

Missing

Recruitment dates: Start (YYYY)

End (YYYY)

Adjuvant/neoadjuvant treatment:

0 =none | =all

2 =some 3

NS

Post surgical:

Positive surgical margins, %

Lymph node involvement, %

Novel marker definitions (where applicable)

Marker Definition
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Univariate analysis
Analysis | methods:

End point (tick all that apply):

Expressed as: Survival = | Failure (e.g. death, recurrence) =2
Events: All death = | Prostate cancer death =2 Death — unclear = 3
Biochemical (PSA) recurrence = 4 Clinical recurrence =5

Measure (e.g. HR,
Marker actuarial survival) Result® Cl p-value

a Mark ‘E’ next to result if estimated from survival curve, and follow-up time in [ ]. Only extract data from curves if no
other outcome statistic is available but note that a survival curve is available — tick following box [ ]. Read survival off
curve at 5 years.

Multivariate analysis

Model used: 0= None | = Cox 2 = Logistic 3 =Weibull 4 = Artificial
neural network
5 = Multinomial 6 = Other, please 7 = Not specified
logistic specify
Classical markers included? 0 = Not specified | = None 2 = Yes, at least one (see
below)
Marker Clinical Pathological

PSA

Gleason grade

Stage (or organ confined)

Surgical margins

Number of factors (prognostic markers) in final model?

0 = Notspecified
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Results

Analysis | methods:

End point (tick all that apply): All death = | Prostate cancer death =2 Death — unclear =3
Biochemical (PSA) recurrence =4  Clinical recurrence =5

Marker Measure (e.g. HR, Result* Cli p-value
actuarial survival)

a Mark ‘E’ next to result if estimated from survival curve, and follow-up time in [ ]. Only extract data from curves if no

other outcome statistic is available but note that a survival curve is available — tick following box [ ]. Read survival off curve
at 5 years.

Conclusions
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Novel marker and model studies data extraction continuation
sheet no.

Univariate results

Univariate analysis number: Methods:

End point (tick all that apply):

Expressed as: Survival = | Failure (e.g. death, recurrence) =2

Events: All death = | Prostate cancer death =2 Death — unclear = 3

Biochemical (PSA) recurrence =4

Marker Measure (e.g. HR, Result’ Cli p-value
actuarial survival)

a Mark ‘E’ next to result if estimated from survival curve, and follow-up time in [ ]. Only extract data from curves if no
other outcome statistic is available but note that a survival curve is available — tick following box [ ]. Read survival off
curve at 5 years.

Univariate analysis number: Methods:

End point (tick all that apply):

Expressed as: Survival = | Failure (e.g. death, recurrence) =2
Events: All death = | Prostate cancer Death — Biochemical (PSA)  Clinical
death=2 unclear =3 recurrence =4 recurrence =5
Marker Measure (e.g. HR, Result° Cl p-value
actuarial survival)

a Mark ‘E’ next to result if estimated from survival curve, and follow-up time in [ ]. Only extract data from curves if no
other outcome statistic is available but note that a survival curve is available — tick following box [ ]. Read survival off
curve at 5 years.

131
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Appendix 2

Prostate novel prognostic markers data extraction continuation

sheet no.

Multivariate results

Multivariate analysis number:

Model used: 0= None | = Cox 2 = Logistic

5 = Multinomial 6 = Other, please 7 = Not specified

3 =Weibull 4 = Artificial

neural network

logistic specify
Classical markers included? 0 = Not specified | =None 2 = Yes, at least one (see below)
Marker Clinical Pathological
PSA

Gleason grade

Stage (or organ confined)

Surgical margins

Number of factors (prognostic markers) in final model?
0 = Not specified

Results
Analysis methods:

End point (tick all that apply):
All death = |
Death — unclear =3

Prostate cancer death =2
Biochemical (PSA) recurrence =4

Clinical recurrence =5

Marker

Measure (e.g. HR, Result® Cl

actuarial survival)

p-value

a Mark ‘E’ next to result if estimated from survival curve, and follow-up time in [ ]. Only extract data from curves if no
other outcome statistic is available but note that a survival curve is available — tick following box [ ]. Read survival off

curve at 5 years.




DOI: 10.3310/htal 3050 Health Technology Assessment 2009; Vol. 13: No. 5

Appendix 3

Quality assessment

133

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

VN

selq [enuajod 1wy
Apuanyns o3 syueddiysed Apnis ul paunsesw Aj@3enbape (s.e)s! 3sa93ul Jo (s)40310e) di3sousoud ay |

pasn aJe sjuiod-1nd (Juspuadsp eyep jou “o°1) a3elidoadde Jo paruodad sue ss|gelieA snonuuoD)
paquiosap s| 23e.03s [elioIe].|

(paqosap JuswaInseaw jusWRINSEIW
‘poyraw uondeuIxa "8'9) papiro.d aue painsesw su03de) disoudoud sy Jo suoniuydp Jes|d 10308} di3soudoud

selq [enuajod 3wi| 03 JuaYNs ‘(3ou pIp
oym asoyy pue Apmis a3 paisjdwod oym syuedidiied Ul SSWODING pue SONISLISIDEIRYD A9 USaMISq
S9dURJaYIP JuelIodWI OU BJB SU3Y) "9°1) SOISLISIdRIRYD AD)| YIIM PaleIdosse Jou sI dn-Mmo||o} 03 SsoT]

eIep 3UISSIW WOy SINSaJ 93 UO 1299 3|qissod aYy3 03 Se JusWaIeIs
dn-moj|o} 01 ssO|
S9|qelIeA SUl|9seq
:eyep SuIssiW 0) 9NP SUOISN|IXd O} SE JUSWISIEIS uonie Apnig

(uondaes jusuzes.) WOy Seiq JUSISYUl SJ0U) SN O
selq [eruajod 3iwi| 03 JuaNS ‘S1ISIIBIDBIBRYD A UO IsaJaiul jo uonendod syussaudau sidwes Apnig
(3ueAsjpu 2u9yM) suidsew [ed18uns

‘apeJ3 uoses|n) [ed13ojoyed Jo/pue Asdoiq ‘o3e)s [ed18ojoyred Jo/pue [ed1uld ‘YSd ‘©8e sonslialdeleyd
Aa>| 4o} paquidsap Ajarenbape si (Apnis a3 SuLiaiua sfenpiaipul "a°1) ajdwes Apnis suljaseg

(3usuwyinudau

91ep ysiuly/1aels ‘Juswieau) Suipn|pul) paqLIdsap A[9enbape aJe elI9)1Id UoISN|DX pue uoisnpdu| uone|ndod Apnig
Apaed SOA seiq 40} f31unjaoddo jennuajod jo Juswissasse o) paJapIsuU0d 3q 03 SWwI| seiq [ei3uajod
1 I9MBIIADY al 1-CY :oyane 3sdi4

(20: T8 30 UapAD|{ U0 paspq) saspiq |p11ua10d Jo yiomawpi) Jo sispq ay1 uo saipnis dnsouso.d Jo Apnb Suissassy |7 FT1GV.L

134



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

VN

:Ajifenb Apnis jo uoluido [jesaAQ

135

(sexoq £a.3) suonsanb urew ayy 03 $d1 jo Jequunu [eI0]

S3|NsaJ pljeAul
Jo uopejuasaud a3 Joy [ennuazod ay3 Suniwi ‘udisap Apnis ay3 Joj ajelidoadde si sisAjeue [eansiyels ay |

(asnqod suow (7 0| wnwiuiw) s|qelteA Jad sjusAag
payiodau si 9|qelieA uad SJUSAS IO SIUDASD JO Jaquunu dy |
Apnis ay) jo udisap ay3 1oy aenbape s| jspow paldses ay |

[opoW .10 YuoMawe.l)
[en3deouod & uo paseq si pue a3elidouadde si (ss|qeLieA jo uoisnppul "°1) Suip|ing [9po 1o} A333e.d3s ay |

sisA[eue ay) jo A>enbape ay) ssasse 03 elep Jo uoneiuasaad JusIYNS S SJaYy |

(3sa493u1 Jo J030e) d3soudoud ayy 03 30adsau Yym
seiq [enuajzod Suniwi| Apuapiyns 4oy pajunodde AjPjeLidoadde aue suspunojuod [eruslod jueliodwi ayy
'9'1) ¢(9)qeaijdde yi suiSuew [e213uns ‘opeJ3 pue a3e1s ‘WYSd) SJ9dJeW [BDISSE|D [[B SpN|dul [pow ay3 seoq

seiq |enuazod jwi| Apuapyyns o3 syueddiiaed Apnis ul paunsesw Aj93enbape si 3sa493ul Jo SWO2IN0 3y |
{Pasn aJn|ie} jo uoniuyap anbjun e si ‘(yYSd) SWO3IN0 [BDIWBYD0Iq € S| a3 J|

(£661) H1peU 31 9AOqE SBSII /S SAIINIISUOD
22443 Jo (5007) VSd -IpPeu ay3 @A0qe atow Jo jw/Sug Aq asl & Adesayioipes Suimol|o}

Awo)oaieysoud saye (w/Bug 0 < VSd

:pasn us3q 95U
VSd JO suoniuyap pasJSe A|[eucijeulalul Y3 dABY SJUBINDA \YS JO SWODINO Uk sey Apnis ay3 jj

(¢9oua1und2.
[B21U1]D {YIBSP J9dURD 918ISO. (Y1BSP AUYy) ;pauljop AlJes|d (JBAIAINS WS ‘[BAIAINS “8'9) SW02IN0 U3 S|

aJnsun OoN Apaed SOA seiq 40} £31unjaoddo jenyuajod jo Juswissasse .o} pPaJapIsuod aq 03 swiay|

sisAjeuy

junodoe
pue JusWaInseaw
Buipunojuo)

JuUSWIRINSEIW
awomnQ

seiq |enuajod

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.






DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

Appendix 4

References excluded at full sifting and reasons
for exclusion

A total of 365 articles were excluded at full paper sift. A summary of the reasons for exclusion is shown in
Table 72. For each article the name of the first author, year of publication, journal and reason for exclusion
are reported in Table 73. Note that in both tables only one reason for exclusion is shown. Many articles

were excluded on several criteria.

TABLE 72 Summary of reasons for excluding studies

Reason for exclusion

Commentary

n <200 at 5 years’ follow-up

No appropriate outcome

Nodal status not identified

Risk groups are not based on statistical model
Treatment evaluation study

Animal study

Follow-up 2-5 years in radiation-treated group
Gleason score only with no novel markers
Mx patients

n <200

Not a full paper

Not a pretreatment PSADT

Not the correct type of marker

Predicts what will find at surgery

PSADT after surgery

Secondary study

Unclear number of T4 patients

Validation of excluded models

Wrong outcomes

Wrong patient group

Not a primary study

Review

Foreign language article

Not prognosis

Nx patients

Early data from trial

Screening article

Predicts stage

Follow-up below 2 years

> 20% metastases
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TABLE 72 Summary of reasons for excluding studies

Reason for exclusion n

n <200 in relevant analysis group 22
No follow-up data 22
No novel marker and no model 28
Follow-up 2-5 years 186
Total 365

PSADT, prostate-specific antigen doubling time.

TABLE 73 Table of excluded studies with rationale

First author, year of

138

publication

Aaltomaa, 1999
Aaltomaa, 1999
Aaltomaa, 1999
Aaltomaa, 2001
Aaltomaa, 2006
Adami, 1986
Albertsen, 2001
Alcantara, 2007
Aleman, 2003
Algaba, 2005
Ali, 2007
Amling, 1998
Amling, 2000
Andrén, 2006
Antenor, 2005
Antunes, 2005
Aref, 1998
Augustin, 2003
Augustin, 2003
Ayala, 2003
Ayala, 2003
Ayala, 2004
Babaian, 2005

Badalament, 1996

Banerjee, 2000
Bastian, 2006
Bauer, 1998
Bauer, 1998
Bauer, 1998
Beard, 2004

Journal

British Journal of Cancer
Prostate

Prostate

European Urology

Anticancer Research
Scandinavian Journal of Urology and Nephrology
Journal of Urology

Cancer

Urology

European Urology

International Journal of Cancer
Mayo Clinic Proceedings
Journal of Urology

Journal of Urology

Journal of Urology

International Brazilian Journal of Urology
British Journal of Radiology
Prostate

Urology

Clinical Cancer Research
Cancer Research

Clinical Cancer Research
Nature Clinical Practice Urology
Journal of Urology

Cancer

Cancer

Urology

Military Medicine

Journal of Urology

International Journal of Radiation Oncology, Biology,
Physics

Reason for exclusion

> 20% metastases

> 20% metastases

> 20% metastases

> 20% metastases

n <200

No novel marker and no model
Not the correct type of marker
Follow-up 2-5 years

Wrong outcomes

No follow-up data

n <200 in relevant analysis group
No follow-up data

Early data from trial

NXx patients

Follow-up 2-5 years

Early data from trial

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Not a full paper

n < 200 in relevant analysis group
Follow-up 2-5 years

No follow-up data

Follow-up 2-5 years

Predicts what will find at surgery
Follow-up 2-5 years

Follow-up 2-5 years
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TABLE 73 Table of excluded studies with rationale

First author, year of

publication Journal Reason for exclusion
Bettuzzi, 2003 Cancer Research n <200 in relevant analysis group
Beyer, 1997 International Journal of Radiation Oncology, Biology, Follow-up 2-5 years
Physics
Bianco, 2002 Urologic Oncology Follow-up 2-5 years
Bianco, 2003 Journal of Urology Validation of excluded models
Bianco, 2003 Clinical Prostate Cancer Follow-up 2-5 years
Bloom, 2004 Urology Follow-up 2-5 years
Blute, 1989 Journal of Urology n <200 in relevant analysis group
Blute, 2000 Journal of Urology No follow-up data
Borre, 1998 Prostate Cancer and Prostatic Diseases > 20% metastases
Borre, 1998 British Journal of Cancer > 20% metastases
Borre, 2000 Journal of Urology > 20% metastases
Borre, 2000 Clinical Cancer Research > 20% metastases
Bostwick, 1993 Urology Secondary study
Bostwick, 1996 Journal of Urology No follow-up data
Brassell, 2005 Urology Follow-up 2-5 years

Brenner, 2005
Briganti, 2006
Buskirk, 2006
Calvert, 2003
Cappello, 2003

Journal of Clinical Oncology
BJU International

Journal of Urology

British Journal of Cancer

Anticancer Research

Screening paper
Predicts stage
Wrong patient group
Not a primary study

n < 200 in relevant analysis group

Carvalhal, 2000 Cancer Follow-up below 2 years
Catalona, 1994 Journal of Urology Follow-up 2-5 years
Catalona, 1998 Journal of Urology Follow-up 2-5 years

Catton, 2002

Canadian Journal of Urology

Follow-up 2-5 years

Cheng, 2005 Journal of Clinical Oncology Follow-up below 2 years
Chism, 2004 International Journal of Radiation Oncology, Biology, Follow-up 2-5 years
Physics
Chun, 2006 European Urology Review
Chun, 2006 World Journal of Urology Follow-up 2-5 years
Chun, 2006 BJU International No follow-up data
Chun, 2007 European Journal of Cancer Follow-up 2-5 years
Chun, 2007 European Urology Follow-up 2-5 years
Chun, 2007 European Urology Follow-up 2-5 years
Coetzee, 1997 Journal of Urology Follow-up below 2 years
Cooperberg, 2005 Journal of Urology Follow-up 2-5 years

Crippa, 2006 International Brazilian Journal of Urology Predicts stage

Critz, 2004 Journal of Urology Nx patients

Dahm, 2000 World Journal of Urology Follow-up 2-5 years
Dall’Oglio, 2005 International Brazilian Journal of Urology No novel marker and no model
D’Amico, 1994 International Journal of Radiation Oncology, Biology, Not prognosis

Physics
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TABLE 73 Table of excluded studies with rationale (continued)

First author, year of

publication

D’Amico, 1995
D’Amico, 1996
D’Amico, 1996

D’Amico, 1997

D’Amico, 1998
D’Amico, 1998
D’Amico, 1998
D’Amico, 1998
D’Amico, 1999
D’Amico, 1999

D’Amico, 2000
D’Amico, 2000
D’Amico, 2000
D’Amico, 2000
D’Amico, 2000
D’Amico, 2001
D’Amico, 2001
D’Amico, 2001

D’Amico, 2001
D’Amico, 2002
D’Amico, 2002

D’Amico, 2002
D’Amico, 2003
D’Amico, 2003
D’Amico, 2004
D’Amico, 2004
D’Amico, 2005
D’Amico, 2005
D’Amico, 2006

Darson, 1997

De La Taille, 2000

Demsar, 1999
Dillioglugil, 1997
Douglas, 1997
Draisma, 2006
Eastham, 1999
Egawa, 2001
Egawa, 2004
Egevad, 2002

Journal

Journal of Urology
Journal of Clinical Oncology

International Journal of Radiation Oncology, Biology,
Physics

International Journal of Radiation Oncology, Biology,
Physics

Journal of Urology

Urology

Cancer

Cancer

Journal of Clinical Oncology

International Journal of Radiation Oncology, Biology,
Physics

Molecular Urology
Urology
Journal of Urology
Cancer
Cancer
Journal of Urology
Journal of Urology

International Journal of Radiation Oncology, Biology,
Physics

Urology
Journal of Urology

International Journal of Radiation Oncology, Biology,
Physics

Cancer

Journal of Urology

Journal of National Cancer Institute
Journal of Clinical Oncology

Journal of Urology

JAMA

Journal of Clinical Oncology

Journal of Urology

Urology

European Urology

Studies in Health Technology and Informatics
Urology

Cancer

International Journal of Cancer

Urology

Japanese Journal of Clinical Oncology
Prostate Cancer and Prostatic Diseases

BJU International

Reason for exclusion
Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Not a pretreatment PSADT
Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years in radiation-treated
group

No follow-up data

Follow-up 2-5 years

No follow-up data

Follow-up 2-5 years

n <200 in relevant analysis group
Screening paper

No follow-up data

n <200 in relevant analysis group
No novel marker and no model

No novel marker and no model
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TABLE 73 Table of excluded studies with rationale

First author, year of

publication

Eggener, 2005
Eichelberger, 2005

Journal

Journal of Urology
Modern Pathology

Reason for exclusion

Follow-up below 2 years

Follow-up 2-5 years

Epstein, 1988 Journal of Urology n < 200 in relevant analysis group
Epstein, 1996 American Journal of Surgical Pathology No novel marker and no model
Fang, 2001 Urology Follow-up 2-5 years

Fatih, 2005 Archivos Espanioles de Urologia Follow-up below 2 years

Feigenberg, 2004

Ferrari, 2004

International Journal of Radiation Oncology, Biology,
Physics

Urology

No novel marker and no model

No novel marker and no model

Finne, 2002 European Urology Screening paper

Fitzsimons, 2006 Journal of Urology Follow-up 2-5 years

Fowler, 2000 Journal of Urology No novel marker and no model
Freedland, 2002 Urology Follow-up 2-5 years
Freedland, 2003 Journal of Urology Follow-up 2-5 years
Freedland, 2003 Journal of Urology Follow-up 2-5 years
Freedland, 2003 Journal of Urology Follow-up 2-5 years
Freedland, 2003 Journal of Urology Follow-up 2-5 years
Freedland, 2003 Journal of Urology Follow-up 2-5 years
Freedland, 2003 Urology Follow-up 2-5 years

Freedland, 2003

Prostate Cancer and Prostatic Diseases

Gleason score only with no novel markers

Freedland, 2003 Cancer Follow-up 2-5 years
Freedland, 2004 Cancer Follow-up 2-5 years
Freedland, 2004 Cancer No novel marker and no model
Freedland, 2004 Cancer Follow-up 2-5 years
Freedland, 2004 Journal of Urology Follow-up 2-5 years
Freedland, 2005 JAMA PSADT after surgery
Freedland, 2005 Journal of Urology Follow-up 2-5 years

Gettman, 1999

Giovannucci, 1997

Glinsky, 2004
Gonzalez, 2004
Graefen, 1999
Graefen, 2002
Graefen, 2002
Graefen, 2002
Graefen, 2002
Graefen, 2003
Graefen, 2003
Graefen, 2004
Greene, 2006

Adult Urology

Proceedings of the National Academy of Sciences of the
United States of America

Journal of Clinical Investigation
Urology

Journal fiir Urologie und Urogyndkologie
Urologic Oncology

Journal of Clinical Oncology
Journal of Urology

Journal of Clinical Oncology
Urologe A

European Urology

Journal of Urology

Journal of Urology

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Mx patients

Not prognosis

Animal study

No novel marker and no model
Foreign language paper
Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Foreign language paper
Predicts stage

Follow-up 2-5 years

Follow-up below 2 years
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TABLE 73 Table of excluded studies with rationale (continued)

First author, year of

Karakiewicz, 2005 Urology Follow-up 2-5 years

Kattan, 1998 Journal of the National Cancer Institute Follow-up 2-5 years

Kattan, 2000 Journal of Clinical Oncology Follow-up 2-5 years

Kattan, 2001 Urology No follow-up data

Kattan, 2003 Journal of Clinical Oncology Follow-up 2-5 years

Kattan, 2003 Journal of Clinical Oncology Follow-up 2-5 years

Kattan, 2003 Journal of Urology Follow-up 2-5 years

Kausik, 2002 Cancer Follow-up 2-5 years

Kestin, 2004 International Journal of Radiation Oncology, Biology, No appropriate outcome
Physics

Khan, 2003 Urology Risk groups are not based on statistical

model

Khan, 2005 Prostate Cancer and Prostatic Diseases Follow-up 2-5 years

Khoddami, 2004 BJU International Follow-up below 2 years

Klotz, 2006 European Urology Supplements Review

Kreisberg, 2004 Cancer Research n <200 in relevant analysis group

Kuban, 1995 International Journal of Radiation Oncology, Biology, No novel marker and no model
Physics

Kuban, 2003 International Journal of Radiation Oncology, Biology, No novel marker and no model
Physics

Kupelian, 1997 Cancer Journal from Scientific American Follow-up 2-5 years

142 Kupelian, 1997 Journal of Clinical Oncology Follow-up 2-5 years

publication Journal Reason for exclusion
Grossfeld, 2000 Journal of Urology Follow-up below 2 years
Grossfeld, 2002 Journal of Urology Follow-up 2-5 years

Grubb, 2006 Nature Clinical Practice Urology Commentary

Han, 2000 Urology n <200 at 5 years’ follow-up
Hattab, 2006 Journal of Urology Follow-up 2-5 years

Haukaas, 2006

Hayes, 2006 Cancer Epidemiology, Biomarkers and Prevention Unclear number of T4 patients
Henshall, 2001 Clinical Cancer Research n < 200 in relevant analysis group
Herman, 2000 American Journal of Surgical Pathology Follow-up 2-5 years

Herman, 2001 American Journal of Surgical Pathology Follow-up 2-5 years

Horwitz, 2006 Cancer No novel marker and no model
Imai, 1990 Japanese Journal of Cancer Research Follow-up 2-5 years

Jani, 2005 Urology Follow-up 2-5 years

Johansson, 1992 Cancer Nodal status not identified
Johansson, 1997 JAMA > 20% metastases

Johnstone, 2003

BJU International

International Journal of Radiation Oncology, Biology,
Physics

No novel marker and no model

No novel marker and no model

Jones, 2005 BJU International Follow-up 2-5 years
Jones, 2006 BJU International Follow-up below 2 years
Joseph, 2004 BJU International Follow-up 2-5 years
Kahl, 2006 Cancer Research Follow-up below 2 years

Kaminski, 2002

International Journal of Radiation Oncology, Biology,
Physics

Follow-up 2-5 years
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TABLE 73 Table of excluded studies with rationale

First author, year of

publication

Kupelian, 1997

Kurek, 1999
Lam, 2006
Latil, 2003
Latini, 2006
Lee, 2002

Leibovici, 2005
Lerner, 1996

Li, 2003

Li, 2004

Li, 2006

Li, 2006
Lieberfarb, 2002

Lind, 2005
Lipponen, 1996
Lipponen, 1997
Lipponen, 2000
Lowe, 1988
McAleer, 2005
McAlhany, 2004
Mclntire, 1988
McNeal, 1996
Makarov, 2002
Man, 2003
Massengill, 2003
May, 2001
Merrick, 1985
Merrick, 2005
Merrill, 2002
Mitchell, 2005
Miyake, 2005
Molitierno, 2006
Montgomery, 1990
Moul, 1998
Moul, 1999
Moul, 2001
Myers, 1983
Nelson, 2003
Ng, 2004

Journal

International Journal of Radiation Oncology, Biology,

Physics

Prostate Cancer and Prostatic Diseases
BJU International

Clinical Cancer Research

Cancer

International Journal of Radiation Oncology, Biology,

Physics

Cancer

Journal of Urology

Anticancer Research

American Journal of Surgical Pathology
Urologic Oncology

Journal of Urology

International Journal of Radiation Oncology, Biology,

Physics

Prostate

Anticancer Research
Prostate

European Urology

Journal of Urology

Urologic Oncology

Prostate

American Journal of Clinical Pathology
American Journal of Surgical Pathology
Journal of Urology

Journal of Urology

Journal of Urology

BJU International

British Journal of Urology
Urology

Cancer Causes and Control
Journal of Urology

Acta Urologica Japonica
Urologia Internationalis
Archives of Surgery

Journal of Urology
European Urology

Journal of Urology

Prostate

Urologic Oncology

Journal of Urology
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Reason for exclusion

Follow-up 2-5 years

Not a primary study
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years

Wrong patient group

Follow-up 2-5 years

No follow-up data

Follow-up 2-5 years

n <200 in relevant analysis group
Follow-up 2-5 years

Follow-up 2-5 years

n <200 in relevant analysis group
> 20% metastases

> 20% metastases

> 20% metastases

n < 200 in relevant analysis group
Follow-up 2-5 years

Follow-up 2-5 years

n < 200 in relevant analysis group
No follow-up data

Predicts stage

No novel marker and no model
Follow-up 2-5 years

No novel marker and no model
Treatment evaluation study

No novel marker and no model
No follow-up data

Follow-up 2-5 years

Follow-up 2-5 years

Follow-up 2-5 years

Early data from trial

Follow-up 2-5 years

n <200 in relevant analysis group
No novel marker and no model
No novel marker and no model
Follow-up 2-5 years

Follow-up below 2 years

continued
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TABLE 73 Table of excluded studies with rationale (continued)

First author, year of

144

publication

Nguyen, 2004

Nickers, 2006
Nielsen, 2006
Noguchi, 2000
Noguchi, 2003
Norlen, 1991

Norrish, 1999

Oakley-Girvan, 2003

Ogawa, 2006
Ohori, 1993
Ohori, 1999

Optenberg, 1995

Orvieto, 2006
Osman, 2004
Parker, 2004

Partin, 1993
Partin, 1995
Pollack, 2004

Paulson, 2002
Perlman, 2000
Pettus, 2004
Pienta, 1995
Pilepich, 1980
Pinover, 1996
Pisansky, 1997
Pisansky, 2002
Polednak, 2003
Pootrakul, 2006
Porter, 2006
Potter, 1999
Potters, 2002
Pound, 1997

Pousette, 1999

Powell, 2002
Powell, 2004
Presti, 1998
Prtilo, 2005
Quan, 2006
Quinn, 2001
Rabbani, 1998

Journal

International Journal of Radiation Oncology, Biology,
Physics

Radiotherapy and Oncology
Journal of Urology

Urologia Internationalis

Journal of Urology

Acta Oncologica

BJU International

American Journal of Public Health
Anticancer Research

American Journal of Surgical Pathology
Journal of Urology

JAMA

BJU International

Clinical Cancer Research

International Journal of Radiation Oncology, Biology,
Physics

Journal of Urology

Urology

Journal of Clinical Oncology

Critical Reviews in Oncology Hematology
Genome Biology

Journal of Urology

Urology

Journal of Urology

Cancer

Cancer

Cancer

Ethnicity and Disease

Clinical Cancer Research

Journal of Urology

Urology

Prostate Cancer and Prostatic Diseases

Urologic Clinics of North America

Scandinavian Journal of Clinical and Laboratory
Investigation Supplement

Urology

Journal of Urology

Urology

Journal of Urology

Urology

Journal of Clinical Oncology
Molecular Urology

Reason for exclusion

Follow-up 2-5 years

Follow-up below 2 years

No novel marker and no model
n <200 in relevant analysis group
Follow-up 2-5 years

No novel marker and no model
No novel marker and no model
No novel marker and no model
No novel marker and no model
No follow-up data

Follow-up 2-5 years

No novel marker and no model
No novel marker and no model
Follow-up 2-5 years

Follow-up 2-5 years

Predicts stage

Follow-up 2-5 years

Unclear number of T4 patients
Follow-up 2-5 years

Not a primary study
Follow-up 2-5 years

No novel marker and no model

No reporting of statistical differences

Follow-up 2-5 years

Follow-up 2-5 years

Not prognosis

No follow-up data

n < 200 in relevant analysis group
No novel marker and no model
n < 200 in relevant analysis group
Follow-up 2-5 years

No report of statistical differences
between groups

n <200 in relevant analysis group

No novel marker and no model
No novel marker and no model
Follow-up 2-5 years

> 20% metastases

Follow-up 2-5 years

Follow-up 2-5 years

No follow-up data
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TABLE 73 Table of excluded studies with rationale

First author, year of

publication Journal Reason for exclusion
Ramos, 2004 Journal of Urology Follow-up 2-5 years
Rasiah, 2006 Cancer Epidemiology, Biomarkers and Prevention n < 200 in relevant analysis group

Renshaw, 1999
Rhodes, 2003
Ricciardelli, 1997
Ricciardelli, 1998
Risbridger, 2004

American Journal of Clinical Pathology
Journal of the National Cancer Institute
Clinical Cancer Research

Clinical Cancer Research

Journal of Urology

Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years

n < 200 in relevant analysis group

Roach, 2000 Seminars in Urologic Oncology Follow-up 2-5 years
Roach, 2000 International Journal of Radiation Oncology, Biology, Nx and N1 patients

Physics
Roach, 2003 Journal of Urology No novel marker and no model
Roach, 2003 Urology No novel marker and no model
Roach, 2006 Journal of Urology No follow-up data
Robbins, 2000 American Journal of Epidemiology No novel marker and no model
Roberts, 2001 Urology Follow-up 2-5 years
Rodriguez, 2001 Cancer Epidemiology, Biomarkers and Prevention No novel marker and no model
Roehl, 2004 Journal of Urology No novel marker and no model
Rosser, 2003 Journal of Urology No novel marker and no model

Rosser, 2004

Journal of the National Medical Association

Follow-up 2-5 years

Rossi, 2004 Urology No novel marker and no model
Rubin, 2005 Cancer Epidemiology, Biomarkers and Prevention Follow-up 2-5 years
Saito, 2006 Acta Urologica Japonica Foreign language paper

Salomon, 2003

Urologia Internationalis

Follow-up 2-5 years

Sandblom, 2000 Urology > 20% metastases

Schafer, 2006 Journal of Urology Unknown number of lymph nodes
reported

Schellhammer, 1993 Urology < 5 years follow-up in analysis group

Secin, 2006 Cancer No novel marker and no model

Seligson, 2005 Nature Follow-up below 2 years

Severi, 2006 Cancer Epidemiology, Biomarkers and Prevention No novel marker and no model

Shariat, 2004
Shariat, 2004
Shariat, 2006
Shuford, 2004

Journal of Clinical Oncology
Journal of Urology
European Urology
Journal of Urology

No follow-up data
Follow-up 2-5 years
Follow-up 2-5 years

Follow-up 2-5 years

Singh, 2002 Cancer Cell Follow-up below 2 years
Smedley, 1983 British Journal of Urology No novel marker and no model
Smith, 1991 Urologic Clinics of North America n < 200 in relevant analysis group
Smith, 1992 Cancer n < 200 in relevant analysis group
Snow, 2002 Journal of Urology No follow-up data

Sofer, 2002 Journal of Urology n < 200 in relevant analysis group
Soloway, 2005 Cancer Review

Stamey, 1999 Journal of the American Medical Association Follow-up 2-5 years
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TABLE 73 Table of excluded studies with rationale (continued)

First author, year of

publication

Stephenson, 2006
Steuber, 2006
Steuber, 2006
Steuber, 2007
Steyerberg, 2007
Stokes, 2000

Sumiya, 1990
Suzuki, 2002
Swindle, 2005
Tahir, 2006
Takahashi, 2002
Tarman, 2000
Taylor, 2005
Tewari, 2004
Tewari, 2005
Tewari, 2005
Thompson, 2005
Thompson, 2006
Thrasher, 1994
Tiguert, 1998
Tombal, 2002
Tribukait, 1993
Tsai, 2006
Underwood, 2004

Journal

Journal of the National Cancer Institute
Cancer

International Journal of Cancer

Clinical Chemistry

Journal of Urology

International Journal of Radiation Oncology, Biology,
Physics

European Journal of Cancer
European Urology

Journal of Urology

Clinical Cancer Research
Prostate

Urology

Journal of Clinical Oncology
Journal of Urology

BJU International

BJU International

Journal of the American Medical Association
Urology

Cancer

Prostate

Urology

European Urology

Cancer

Urologic Oncology

Reason for exclusion
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
Follow-up 2-5 years
No follow-up data

No novel marker and no model

n <200 in relevant analysis group
No novel marker and no model
No novel marker and no model
Follow-up 2-5 years

Not prognosis

Follow-up 2-5 years

Follow-up 2-5 years

Nodal status unclear

No novel marker and no model
No novel marker and no model
No novel marker and no model
n <200 in relevant analysis group
n <200 in relevant analysis group
No novel marker and no model
Follow-up 2-5 years

No novel marker and no model
Follow-up 2-5 years

Follow-up 2-5 years

van den Ouden, 1997
van den Ouden, 1998
van den Ouden, 2005

British Journal of Urology Follow-up 2-5 years

Urologia Internationalis Follow-up 2-5 years

European Urology Follow-up 2-5 years

146

Vesalainen, 1994
Vesalainen, 1994
Vesalainen, 1995
Vesalainen, 1995
Vesalainen, 1995
Vira, 2005

Vis, 2006
Vollmer, 1999
Weight, 2006

Went, 2006
Wheeler, 1998
Wilcox, 1998
Williams, 2004

European Journal of Cancer
British Journal of Cancer
Anticancer Research

Acta Oncologica

Prostate

Urology

European Urology

Clinical Cancer Research

International Journal of Radiation Oncology, Biology,
Physics

British Journal of Cancer
Human Pathology
Human Pathology

International Journal of Radiation Oncology, Biology,
Physics

> 20% metastases

> 20% metastases

n <200 in relevant analysis group
> 20% metastases

> 20% metastases

Follow-up 2-5 years

No novel marker and no model
No follow-up data

Follow-up 2-5 years

Not prognosis
Follow-up 2-5 years
Follow-up 2-5 years

No novel marker and no model
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TABLE 73 Table of excluded studies with rationale

First author, year of

publication Journal Reason for exclusion
Williams, 2004 International Journal of Radiation Oncology, Biology, Nx patients
Physics
Williams, 2006 International Journal of Radiation Oncology, Biology, No follow-up data
Physics
Winkler, 2004 BJU International No follow-up data
Wise, 2002 Urology Follow-up 2-5 years
Wu, 2004 Journal of Urology Follow-up 2-5 years
Yang, 2002 Clinical Cancer Research Follow-up 2-5 years
Yang, 2004 Cancer Research Follow-up 2-5 years
Yeole, 2001 Indian Journal of Cancer > 20% metastases
Young, 2000 Seminars Urologic Oncology Follow-up 2-5 years
Yu, 2006 Urology No follow-up data
Zagars, 1994 Journal of Urology Follow-up 2-5 years
Zagars, 1995 International Journal of Radiation Oncology, Biology, Nx patients pre-PSA group and follow-up
Physics 2-5 years for post-PSA group
Zagars, 1995 International Journal of Radiation Oncology, Biology, Nx patients

Zetterberg, 1991

Physics

Acta Oncologica

n <200 in relevant analysis group

Zhang, 2004 Cancer No novel marker and no model
Zhang, 2006 Journal of Urology Follow-up 2-5 years
Ziada, 2001 Cancer Follow-up 2-5 years
Zincke, 1981 Cancer Follow-up 2-5 years
Zincke, 1994 Journal of Clinical Oncology No novel marker and no model

PSADT, prostate-specific antigen doubling time.
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Appendix 5

Included studies for novel prognostic markers

Novel prognostic markers

TABLE 74 Methods and study participation for the study concerning the prognostic marker [3-catenin expression

Study

Horvath,
2005'%

Australia
International

Journal of
Cancer

NS, not stated.

Method Study participation

Aim: to determine whether
differences in the pattern of
[-catenin protein expression
were associated with disease
progression and prognosis

Age: median, NS; mean, 63 years;
range, 44-76 years; distribution,

Stage (T): clinical: organ confined,
232 (100%); non-organ confined,
0 (0%); missing, 0 (0%);
pathological: organ confined, |11
(47%); non-organ confined, 121
(53%); missing, 0 (0%)

Was primary aim of paper to
assess prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery
(78%), hormone, radiotherapy

and orchidectomy

Study design: cohort retrospective
study

Sample size: initial, 732 patients; in
analysis, 232 specimens

Inclusion criteria: clinically
localised prostate cancer patients

No neoadjuvant hormonal therapy

Start and finish dates: NS

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

Gleason: biopsy: NS; pathological:
range, 4—10; median = 6

PSA (ng/ml) (pathological): median,
10.1; mean, NS; range, 1-182;
distribution, NS

Adjuvant or neoadjuvant treatment:

none

Positive surgical margins: 122
(53%)

Lymph node involvement: 5 (2.2%)
Length of follow-up: median, 78
months; mean, NS; range, |-160

months

Results reported at x years: NS
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Appendix 5

TABLE 77 Methods and study participation for the studies concerning the prognostic marker creatinine

Study

Merseburger,
2001'"e

USA

Urology

Zagars, 1987'7
USA

Cancer

Method

Aim: to assess serum creatinine
as a putative marker for staging/
prognosis in localised prostate
cancer

Was primary aim of paper to
assess prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study

Sample size: initial, NA; in
analysis, 409

Inclusion criteria: patients who
underwent RP; serum creatinine
measured within 6 months pre
surgery; pathological disease stage
was known

Start and finish dates: 1990 and
1996

Aim: to identify the prognostic
factors likely to necessitate
modifications of radiation dose—
volume factors

Was primary aim of paper to
assess prognostic marker(s)? No

Pre/at treatment category: at
treatment

Principal treatment: radiotherapy

Study design: cohort
retrospective study

Sample size: initial, NA; in
analysis, 551

Inclusion criteria: clinical stage
C prostatic adenocarcinoma;
external beam radiation patients

Start and finish dates: 1965 and
1982

NA, not available; NS, not stated.

Study participation

Age: median, 63 years;
mean, 63.1 years; range, NS;
distribution, NA

Stage (T): clinical: organ
confined, 403 (99%); non-
organ confined, 4 (0.7%);
missing, 2 (0.3%); pathological:
organ confined, 402 (98.3%);
non-organ confined, 7 (1.7%);
missing, 0 (0%)

Age: median, 65 years; mean,
64 years; range, 47-78 years;
distribution, NA

Stage (T): clinical: organ
confined, 0 (0%); non-organ
confined, 551 (100%); missing,
0 (0%); pathological: organ
confined, NS; non-organ
confined, NS; missing, NS

Study participation (continued)

Gleason: biopsy: NS; pathological:
Gleason 2—4 =21.1%, Gleason
5-7 =50.5%, Gleason
8-10=128.4%

PSA (ng/ml): median, 6.9; mean,
9.9; range, NS; distribution:
0-4=95(24.2%), 4.1-10=179
(45.4%), 10.1-20 =90 (22.8%),
20.1+ =30 (7.6%) (14 unknown)

Adjuvant or neoadjuvant
treatment: NS

Positive surgical margins: 0
Lymph node involvement: 0

Length of follow-up: median, NS;
mean, 60.6 months; range, NS

Results reported at x years: NS

Gleason: biopsy: NS; pathological:
NS

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution, NS

Adjuvant or neoadjuvant
treatment: some

Positive surgical margins: NS
Lymph node involvement: NS
Length of follow-up: median,
6.5 years; mean, 7 years; range,

16201 months

Results reported at x years: NS
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TABLE 78 Methods and study participation for the study concerning the prognostic marker CYP3A4 genotypes

Study
Powell, 2004''®

USA

Journal of Urology

NS, not stated.

Method

Aim: to investigate whether
CYP3A4*]|B is associated
with disease progression and
whether it is an independent
predictor of outcome

Was primary aim of paper to
assess prognostic marker(s)?
Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study

Sample size: initial, 428 white
men (WM) and 309 African
American men (AAM); in
analysis, 737

Inclusion criteria: > 5 years

follow-up; clinically localised
prostate cancer; no salvage

prostatectomy; no adjuvant
therapy; had Gleason score

measures

Start and finish dates: 1991
and 1996

Study participation

Age: median, NS; mean, NS; range,
NS; distribution: <65 years: 268
WM, 168 AAM; > 65 years: 160
WM, 141 AAM

Stage (T): clinical: organ confined,
737 (100%); non-organ confined, 0
(0%); missing, 0 (09); pathological:
organ confined, 327 (44%);
non-organ confined, 410 (56%);
missing, 0 (0%)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

Gleason: biopsy: NS; pathological:
Gleason <7 =262 (36%), Gleason
7 =367 (50%), Gleason >7 = 106
(14%)

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution:
preoperative PSA <10 =462
(63%), preoperative PSA 10—

20 =160 (22%), preoperative PSA
>20=115(16%)

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: 156
(21%)

Lymph node involvement: 49 (7%)

Length of follow-up: median, NS;
mean, NS; range, 5-10 years

Results reported at x years: NS
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Appendix 5

TABLE 80 Methods and study participation for the study concerning the prognostic marker germline genetic variation in the vitamin D

receptor

Study
Williams, 2004 '%°
USA

Prostate

Method

Aim: to investigate whether
germline genetic variation
in the vitamin D receptor
impacts on progression of
prostate cancer after RP

Was primary aim of paper to
assess prognostic marker(s)?
Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study

Sample size: initial, 792; in
analysis, 428 white men
(WM) and 310 African
American men (AAM)

Inclusion criteria: RP;

only patients residing in
the USA; no patient had
received salvage surgery or

neoadjuvant therapy; patients

had complete data for
Gleason/preoperative PSA/
tissue blocks; patients had
postoperative PSA < 0.4 ng/
ml

Start and finish dates: 199
and 1996

Study participation

Age: median, NS; mean, NS;
range, NS; distribution: <65 years:
WM 160/428 (37.4%), AAM
141/310 (45.5%); > 65 years:
WM 268/428 (62.6%), AAM
169/310 (54.5%)

Stage (T): clinical: organ confined,
WM 428, AAM 310 (100%); non-
organ confined, 0 (0%); missing, 0
(0%); pathological: organ confined,
WM 213/428 (49.7%), AAM
116/310 (37.4%); non-organ
confined, WM 215/428 (50.2%),
AAM 194/310 (62.6%); missing,

0 (0%)

NA, not available; NS, not stated; RP, radical prostatectomy.

Study participation (continued)

Gleason: biopsy: Gleason

2-6 =WM 159/428 (37.1%), AAM
102/310 (32.9%); Gleason 7 =WM
213/428 (49.8%), AAM 157/310
(50.6%); Gleason 8-10=WM
54/428 (12.6%), AAM 51/310
(16.5%); pathological: NS

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution:
preoperative PSA <10 =WM
287/428 (67.1%), AAM 176/310
(56.8%); PSA 10-20 = WM
97/428 (22.7%), AAM 63/310
(20.3%); PSA 20+ = WM 44/428
(10.4%), AM 71/310 (22.8%)

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: WM
74/428 (17.3%), AAM 82/310
(26.5%), total = 156 (21%)

Lymph node involvement: WM
31/428 (7.2%), AAM 18/310
(5.8%), total =49 (9.1%)

Length of follow-up: median, NS;
mean, NS; range, 60—120 months

Results reported at x years: NA
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TABLE 81 Methods and study participation for the studies concerning the prognostic marker non-classical use of Gleason pattern

measurements

Study Method

Egevad, 2002'?'  Aim: to investigate the value of
percentage Gleason grade 4/5 as a
predictor of long-term outcome in
men with prostate cancer diagnosed
at transurethral resection who

received deferred treatment

Sweden

Journal of Urology

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort retrospective
study

Sample size: initial, NA; in analysis,
305

Inclusion criteria: patients diagnosed
at transurethral resection; no
hormonal treatment/radiotherapy
before transurethral prostate
resection

Start and finish dates: 1975 and
1990

Aim: to examine the relationship
between needle biopsy primary
grade, prostatectomy grade and
USA post-prostatectomy biochemical
recurrence among men with
Gleason score 7 disease

Gonzalgo,
2006'2

Urology

Was primary aim of paper to assess
prognostic marker(s)? No

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort retrospective
study

Sample size: initial, NS; in analysis,
320 men with Gleason score 7
tumours on prostate biopsy

Inclusion criteria: no patient had
received neoadjuvant or adjuvant
hormonal therapy or radiotherapy;
men with Gleason score 7 tumours
on prostate biopsy; treated with RP

Start and finish dates: 1991 and
2001

Study participation

Age: median, NS; mean, 74
years; range, 52-95 years;
distribution, NA

Stage (T): clinical: organ
confined, 252 (82.6%); non-
organ confined, 53 (17.3%);

missing, 0 (0%); pathological:

organ confined, NS; non-
organ confined, NS; missing,
NS

Age: median, NS; mean, 59
years * 5.9 years; range, NS;
distribution, NS

Stage (T): clinical: organ
confined, 213 (98%); non-
organ confined, 7 (2%);

missing, 0 (0%); pathological:

organ confined, NS; non-
organ confined, NS; missing,
NS

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

Gleason: biopsy: grade 4 = 13 (4%),
grade 5 =54 (18%), grade 6 =89
(29%), grade 7 =55 (18%), grade
8 =137 (12%), grade 9 =39 (13%),
grade 10 = 18 (6%); pathological:
NS

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution, NS

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: NS
Lymph node involvement: NS
Length of follow-up: median,
7.3 years (censored), 5.9 years
(uncensored); mean, NS; range,
0-22 years (censored and

uncensored)

Results reported at x years: NS

Gleason: biopsy: group 3 +4=7,
252 (79%); group 4+ 3 =7, 68
(21%); pathological: NS

PSA (ng/ml): median, 7.1; mean,
NS; range, 0.1-38; distribution, NS

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: 28 (9%)
Lymph node involvement: 25 (8%)

Length of follow-up: median, 5
years; mean, NS; range, |13 years

Results reported at x years: NS

continued
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Appendix 5

TABLE 81 Methods and study participation for the studies concerning the prognostic marker non-classical use of Gleason pattern
measurements (continued)

Study

Tollefson,
2006'%

USA

Journal of Urology

Vis, 2007'%
The Netherlands

European Urology

Method

Aim: to determine the long-term
clinical significance of primary
Gleason pattern in patients with
Gleason score 7 prostate cancer

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort retrospective
study

Sample size: initial, NA; in analysis,
1688

Inclusion criteria: Gleason 7 tumour
pathological; no hormonal/radiation
therapy

Start and finish dates: 1987 and
2000

Aim: to investigate the predictive
value of the amount of high-grade
cancer (Gleason growth patterns
4/5) in the biopsy for PSA and
clinical relapse after RP

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort retrospective
study

Sample size: initial, NA; in analysis,
281

Inclusion criteria: underwent RP; all
had pelvic lymph node dissection
before RP; no hormonal treatment
or transurethral resection before
operation

Start and finish dates: 1994 and
1999

Study participation

Age: median, 66 years;
mean, 64.8 * 6.69 years;
range, 43-82 years;
distribution: 3 + 4 group:
median = 65 years,

mean = 64.5 + 6.78 years,
range = 43-82 years; 4 + 3
group: median = 67 years;
mean = 65.5 + 6.39 years;
range = 47-80 years

Stage (T): clinical: organ
confined, 1544 (91.5%);
non-organ confined, 139
(8.2%); missing, 5 (0.3%);
pathological: organ confined,
999 (59.29%); non-organ
confined, 689 (40.8%);
missing, 0 (0%)

Age: median, NS; mean, 64
years; range, 55-73 years;
distribution, NS

Stage (T): clinical: organ
confined, 277 (98.6%); non-
organ confined, 4 (1.4%);

missing, 0 (0%); pathological:

organ confined, NS; non-
organ confined, NS; missing,
NS

Study participation (continued)

Gleason: biopsy: Gleason 2-5 =232
(13.7%), Gleason 6 =431 (25.5%),
Gleason 7 =552 (32.7%), Gleason
8+ =66 (3.9%), missing =407
(24.1%); pathological: Gleason

7 =1688 (100%)

PSA (ng/ml): median, 7.8; mean, 0
(0%); range, 0.5-219; distribution,
quartile 1, 3=5.5, 12.3ng/ml

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: 612
(36.3%)

Lymph node involvement: NS

Length of follow-up: median, 6.9
years; mean, NS; range, NS

Results reported at x years: 10
years

Gleason: biopsy: Gleason 2—-6 =203
(72.2%), Gleason 7 = 66 (23.5%),
Gleason 8-10= 12 (4.3%);
pathological: NS

PSA (ng/ml): median, 5.2; mean,
NS; range, 0.8-29.5; distribution,
NS

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: NS
Lymph node involvement: NS
Length of follow-up: median, 81
months; mean, NS; range, 5-120

months

Results reported at x years: NS
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TABLE 81 Methods and study participation for the studies concerning the prognostic marker non-classical use of Gleason pattern

measurements

Study

Vollmer, 2001'7
USA

American Journal

of Clinical
Pathology

Method

Aim: to explore the relationship
between PSA-derived and
pathology-derived prognostic
information and different outcomes
for prostate cancer; to derive

an algorithm to determine risk
category immediately after surgery
(note only one of two models
meets inclusion criteria)

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort retrospective
study

Sample size: initial, 216; in analysis,
203

Inclusion criteria: evaluation of
prostate specimen by dedicated

uropathologist; long-term follow-up

Start and finish dates: NS

Study participation

Age: median, 67 years;
mean, NS; range, 44-83
years; distribution, NS

Stage (T): clinical: organ
confined, 216 (100%);
non-organ confined, 0
(0%); missing, 0 (09%);
pathological: organ confined,
124 (57.4%); non-organ
confined, 92 (42.6%);
missing, 0 (%)

NA, not available; NS, not stated; RP, radical prostatectomy.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

Gleason: biopsy: NS; pathological:
median, 7; range, 3-9

PSA (ng/ml): median, 8.8; mean,
NS; range, 0.2-283.0; distribution,
NS

Adjuvant or neoadjuvant
treatment: NS

Positive surgical margins: 127
(58.8%)

Lymph node involvement: NS
Length of follow-up: median, 70
months; mean, > 6 years; range,

< |-148 months

Results reported at x years: NS
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TABLE 82 Methods and study participation for the study concerning the prognostic markers Ki67 LI, Bcl-2, p53, syndecan-1 and CD 10

Study
Zellweger, 2003'»

Switzerland

Prostate

Method

Aim: to test Gleason grading
and the expression of the
molecular markers Ki67,
Bcl-2, p53 and syndecan-|

in relation to prognostic
significance

Was primary aim of paper to
assess prognostic marker(s)?
Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort-
retrospective study

Sample size: initial, NA; in
analysis, specimens were
from 551 patients with
prostate cancer and long-
term follow-up information
on progression

Inclusion criteria: clinically
localised prostate cancer; RP
or TURP; no chemotherapy;
complete follow-up data; no
patients with tumours; no
distant metastases before
TURP

Start and finish dates: 1971
and 1996

Study participation

Age: median, 63.6 years;
mean, NS; range, 45-92 years;
distribution, NS

Stage (T): clinical: organ confined,
551 (100%); non-organ confined,
NA; missing, NA; pathological:
organ confined, 396 (71.9%);
non-organ confined, 102
(18.5%); missing, 53 (9.6%)

Study participation (continued)

Gleason: biopsy: NS; pathological:
NS

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution, NS

Adjuvant or neoadjuvant
treatment: 101/498 (20.3%)

Positive surgical margins: NS

Lymph node involvement: 14/428
(3.3%)

Length of follow-up: median, 5.3
years; mean, NS; range, 0.5-20

years

Results reported at x years: NS

NA, not available; NS, not stated; RP, radical prostatectomy; TURP, transurethral resection of the prostate.
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TABLE 83 Methods and study participation for the studies concerning the prognostic marker proportion of cancer

Study
Antunes, 2005'%

Brazil

International Brazilian
Journal of Urology

(See also preliminary

findings in Antunes,
2005'¢%)

Potters, 2005'¥
USA

Journal of Urology

Method

Aim: to analyse the prognostic
value of the percentage of
positive biopsy cores (PPBC)
in determining the pathological
features and biochemical
outcomes of patients with
prostate cancer treated by RP

Was primary aim of paper to
assess prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study

Sample size: initial, NA; in
analysis, 534

Inclusion criteria: patients with
clinically localised prostate
cancer; RP; sufficient clinical data;
patients receiving treatment from
same pathologist and surgeon

Start and finish dates: 1991 and
2000

Aim: to assess the outcomes
of men undergoing prostate
brachytherapy and to evaluate
factors that could impact on
disease-specific survival

Was primary aim of paper to
assess prognostic marker(s)? No

Pre/at treatment category: at
treatment

Principal treatment: radiotherapy
and brachytherapy

Study design: cohort
retrospective study

Sample size: initial, NA; in
analysis, 1449

Inclusion criteria: men treated
with permanent prostate
brachytherapy; clinically localised
prostate cancer; biopsy-proven
adenocarcinoma; all patients
underwent transrectal ultrasound
to assess prostate size

Start and finish dates: 1992 and
2000

Study participation

Age: median, NS; mean, 63

years; range, 40-83 years;
distribution, NS

Stage (T): clinical: organ
confined, 532 (99.6%);
non-organ confined,

2 (0.4%); missing, 0
(0%); pathological: organ
confined, 401 (75.1%);
non-organ confined, 133
(24.9%); missing, 0 (0%)

Age: median, NS; mean,
68.05 years; range, 43.5—

84.4 years; distribution, NS

Stage (T): clinical: organ
confined, 1449 (100%);
non-organ confined, NA;
missing, NA; pathological:
organ confined, NS;
non-organ confined, NS;
missing, NS

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

Gleason: biopsy: grade 2—-6 =423
(79.2%), grade 7 =76 (14.2%),
grade 8-10 =35 (6.6%);
pathological: grade 2—6 = 335
(62.7%), grade 7 =105 (19.7%),
grade 8-10=94 (17.6%)

PSA (ng/ml): median, NS; mean,
10.5; range, 0.3-63.5; distribution,
NA

Adjuvant or neoadjuvant
treatment: NS

Positive surgical margins: NS
Lymph node involvement: none
Length of follow-up: median, 58.3
months; mean, 60.5 months; range,

1.2—-130.5 months

Results reported at x years: NA

Gleason: biopsy: Gleason 2—-6 = 965
(66.6%), Gleason 7 =412
(28.4%), Gleason 8-10 =72 (5%);
pathological: NS

PSA (ng/ml): median, NS; mean, 7.2
(follow-up), 10.1 (pretreatment);
range, NS; distribution, NS

Adjuvant or neoadjuvant
treatment: NS

Positive surgical margins: NS
Lymph node involvement: NS

Length of follow-up: median, 82
months; mean, NS; range, NS

Results reported at x years: NS

continued
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TABLE 83 Methods and study participation for the studies concerning the prognostic marker proportion of cancer (continued)

Study

Selek, 2003'%®

USA

International Journal

of Radiation Oncology,
Biology, Physics

Vis, 2007'*
The Netherlands

European Urology
Vollmer, 2001 '%7

USA

American Journal of
Clinical Pathology

NA, not available; NS, not stated; RP, radical prostatectomy.

Method

Aim: to determine the utility
of the percentage of positive
prostate biopsies (PPPB) in
predicting PSA outcome after
external beam radiotherapy
alone

Was primary aim of paper to
assess prognostic marker(s)? Yes

Pre/at treatment category: at
treatment

Principal treatment: radiotherapy

Study design: cohort
retrospective study

Sample size: initial, 750; in
analysis, 345

Inclusion criteria: stage T and
T2 patients treated by external
beam radiotherapy alone

Start and finish dates: 1987 and
1998

See details in Table 8/

See details in Table 8/

Study participation

Age: median, NS; mean,
NS; range, NS; distribution:
< 65 years = 86 (24.9%),
65-69 years = 104
(30.2%), 270 years = 145
(44.9%)

Stage (T): clinical: organ
confined, 345 (100%);
non-organ confined, 0
(0%); missing, 0 (0%);
pathological: organ
confined, NS; non-organ
confined, NS; missing, NS

See details in Table 8/

See details in Table 8/

Study participation (continued)

Gleason: biopsy: Gleason 2—-6 =200
(58%), Gleason 7 = 112 (32.4%),
Gleason 8-10=33 (9.6%);
pathological: NS

PSA (ng/ml): median, NS; mean,
NS; range, NS; distribution:
<10=1240 (69.6%), 10.1-20 =92
(26.6%), >20=13 (3.8%)

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: NS
Lymph node involvement: NS
Length of follow-up: median, 80
months; mean, NS; range, 4-158

months

Results reported at x years: NS

See details in Table 81

See details in Table 81
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TABLE 84 Methods and study participation for the studies concerning the prognostic marker PSADT/PSAV

Study

D’Amico, 2004'?
USA

New England

Journal of
Medicine

Sengupta, 2005'*°
USA

Journal of Urology

Method

Aim: to evaluate whether men at risk for
death from prostate cancer after RP can
be identified using information available
at diagnosis; to assess whether the rate of
rise in the PSA level — the PSAV — during
the year before diagnosis, the PSA level
at diagnosis, the Gleason score and the
clinical tumour stage could predict the
time to death from prostate cancer and
death from any cause after RP

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at treatment
Principal treatment: surgery

Study design: cohort retrospective study
carried out on prospectively collected
data

Sample size: initial, NA; in analysis, 1095
men with localised prostate cancer

Inclusion criteria: localised prostate
cancer (T1, T2); treated with RP;
no lymph node metastases; no men
with a single measurement of PSA
postoperatively; no men receiving
adjuvant radiotherapy

Start and finish dates: 1989 and 2002

Aim: to assess preoperative PSADT and
PSAV as predictors of outcome following
RP

Was primary aim of paper to assess
prognostic marker(s)? Yes

Pre/at treatment category: at treatment
Principal treatment: surgery

Study design: cohort retrospective study
Sample size: initial, NA; in analysis: 2290
Inclusion criteria: treated with RP

for prostate cancer; no neoadjuvant

treatment

Start and finish dates: 1990 and 1999

Study participation

Age: median, 65.4
years; mean, NS;
range, 43.3-83.5

years; distribution, NA

Stage (T): clinical:
organ confined, 1095
(100%); non-organ
confined, NS; missing,
0 (0%); pathological:
organ confined, NS;
non-organ confined,
NS; missing, NS

Age: median, NS;
mean, 64.8 years
(SD = 6.8 years);
range, 40-83 years;
distribution, NS

Stage (T): clinical:
organ confined,

2198 (95.9%); non-
organ confined, 70
(3.1%); missing, 22
(1%); pathological:
organ confined, 1794
(78.3%); non-organ
confined, 481 (21%);
missing, 15 (0.7%)

Study participation (continued)

Gleason: biopsy: grade 2-7 =916
(84%), grade 7 = 133 (12%),
grade 8-10 =46 (4%);
pathological: NS

PSA (ng/ml): median, 4.3; mean,
NS; range, 0.3-58.2; distribution,
95% have PSA level of 10ng/ml
or less

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: 237
(22%)

Lymph node involvement: 2 (1 1%)

Length of follow-up: median, 5.1
years; mean, NS; range, 0.5-13.1
years

Results reported at x years: 7 years

Gleason: biopsy: Gleason

2-5 =588 (30.8%), Gleason

6 =870 (45.5%), Gleason 7 = 362
(18.9%), Gleason 8-10 =92
(4.8%); pathological: Gleason

2-5 =624 (27.4%), Gleason

6 =952 (41.9%), Gleason 7 = 589
(25.9%), Gleason 8-10= 109
(4.8%)

PSA (ng/ml): median, 6.7; mean,
NS; range, 4.7-9.9; distribution,
NS

Adjuvant treatment: some;
neoadjuvant treatment: none

Positive surgical margins: 757

(33.1%)

Lymph node involvement: NS
Length of follow-up: median, 7.1
years; mean, NS; range, 0.1-14.5

years

Results reported at x years: NS

NA, not available; NS, not stated; PSADT, prostate-specific antigen doubling time; PSAV, prostate-specific antigen velocity;
RP, radical prostatectomy.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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TABLE 85 Methods and study participation for the study concerning the prognostic marker Stat5 activation status

Study
Li, 2005"*

USA

Clinical Cancer
Research

Method

Aim: to investigate whether
activation of Stat5 in prostate
cancer is linked to clinical
outcome with disease
recurrence as end point

Was primary aim of paper to
assess prognostic marker(s)?
Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study

Sample size: initial, 548
patients treated for clinically
localised prostate cancer;

in analysis, 357 paraffin-
embedded prostate cancer
specimens

Inclusion criteria: clinically
localised prostate cancer

Start and finish dates: 1971
and 1996

NA, not available; NS, not stated.

Study participation

Age: median, 65 years; mean,
64.61 years (SD = 0.3 years);
range, 45-88 years; distribution,
NS

Stage (T): clinical: organ confined,
NA; non-organ confined, NA;
missing, NA; pathological: organ
confined, 436 (79.5%); non-organ
confined, 108 (19.7%); missing, 4
(0.7%)

Study participation (continued)

Gleason: biopsy: Gleason 2 =26
(4.7%), Gleason 3 = 333 (60.8%),
Gleason 4 =171 (31.2%), Gleason
5 =18 (3.3%); pathological: NS

PSA (ng/ml): median, NS; mean, NS;
range, NS; distribution, NS

Adjuvant or neoadjuvant treatment:
NS

Positive surgical margins: NS
Lymph node involvement: NS
Length of follow-up: median, 6.01
years (overall survival follow-up);

mean, NS; range, 0.93-28.36 years

Results reported at x years: NS
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TABLE 86 Methods and study participation for the studies concerning the prognostic marker tumour size

Study
Blute, 2001 '

USA

Journal of Urology
Lieber, 1997'%

USA

Cancer
Salomon, 2003 '

France

European Urology

Sengupta, 2005'*
USA

Journal of Urology
Vis, 2007'%

The Netherlands

European Urology

Method

See details in earlier Table 79

See details in earlier Table 79

Aim: to investigate the
association between Gleason
score, stage and status of
surgical margins with tumour
volume in prostate cancer
progression after RP

Was primary aim of paper to
assess prognostic marker(s)?
Yes

Pre/at treatment category: at
treatment

Principal treatment: surgery

Study design: cohort
retrospective study although
unclear whether prospective
data used

Sample size: initial, 200
consecutive RP specimens; in
analysis: 200

Inclusion criteria: surgery;
preoperative physical; PSA
levels reported; biopsy;
no neoadjuvant hormonal
treatment or adjuvant
radiotherapy

Start and finish dates: 1992
and 1998

See details in earlier Table 84

See details in earlier Table 81

NS, not stated; RP, radical prostatectomy.

Study participation
See details in Table 79

See details in earlier Table 79

Age: median, NS; mean, 65
years *+ 5.6 years; range, 46.9—
75.7 years; distribution, NS

Stage (T): clinical: organ
confined, 200 (100%); non-

organ confined, 0 (0%); missing,

0 (0%); pathological: organ
confined, 149 (74.5%); non-
organ confined, 51 (25.5%);
missing, 0 (0%)

See details in earlier Table 84

See details in earlier Table 8/

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Study participation (continued)

See details in earlier Table 79

See details in earlier Table 79

Gleason: biopsy: Gleason 2—4 = 34
(17%), Gleason 5-6 = 126

(63%), Gleason 7—10 =40 (20%);
pathological: Gleason 24 =4 (2%),
Gleason 5-6 = 122 (61%), Gleason
7-10=174 (37%)

PSA (ng/ml): median, NS; mean,
I1.8%10.9; range, 1.3-82;
distribution, NS

Adjuvant or neoadjuvant
treatment: none

Positive surgical margins: 48 (24%)
Lymph node involvement: NS

Length of follow-up: median, NS;
mean, 63.6 months; range, NS

Results reported at x years: 5 years

See details in earlier Table 84

See details in earlier Table 8/
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Appendix 6

Included studies for novel prognostic markers:

TABLE 87 Results and conclusions for the study concerning the prognostic marker [3-catenin expression

Study

Horvath,
2005'%

Australia
International

Journal of
Cancer

Analysis methods

Univariate analysis
Marker(s): B-catenin expression

Analysis methods: Cox proportional hazards:
< 10% with reference > 10%

End point: survival from biochemical relapse
(PSA 0.4 ng/ml or greater over 3 months or
local recurrence on digital rectal examination
confirmed by biopsy or subsequent rise in PSA)

Multivariate analysis

Marker(s): B-catenin expression (< 10% vs
> 10% nuclei)

Analysis methods: disease-specific survival was
measured from the date of RP to relapse or the
date of last follow-up. Kaplan—Meier and log-
rank analyses evaluating disease relapse were
performed on the raw nuclear 3-catenin scores
in a stepwise fashion (i.e. using a cut-off of 5%,
then 10% up to 95%). Further survival analysis
was performed using univariate and multivariate
Cox proportional hazards model for B-catenin
status

End point: survival from biochemical relapse
(PSA 0.4 ng/ml or greater over 3 months or
local recurrence on digital rectal examination
confirmed by biopsy or subsequent rise in PSA)

Model used: multivariate Cox proportional
hazards model

Classical clinical markers included: PSA

Classical pathological markers included: stage;
Gleason score; surgical margins

Factors (prognostic markers) in final model?
Clinical PSA, pathological stage, Gleason score,
surgical margins, seminal vesicle involvement,
adjuvant treatment

Cl, confidence interval; HR, hazard ratio.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Results

Univariate analysis
Measure: HR

Result: 1.9; 95% Cl:
1.2-3.0; p-value: 0.008
(log-rank from survival
curve p =0.007)

Survival: extrapolated
from survival curve:
5-year survival for
B-catenin < 10% = 60%,
[B-catenin > 10% = 78%

Multivariate analysis
Measure: HR

Result: 1.4; 95% CI:
0.8-2.3; p-value: 0.2

analysis methods, results and conclusions

Conclusions

Lower levels of nuclear
[-catenin expression

are found in malignant
than in benign prostate
tissue. In addition,

lower nuclear -catenin
expression is associated
with a poorer prognosis

in localised prostate
cancer, in particular in

the low-risk subgroup of
patients with preoperative
PSA levels < 10ng/ml.
Thus, the level of nuclear
[-catenin expression may
be of clinical utility as a
preoperative prognostic
marker in low-risk
localised prostate cancer.
Although B-catenin may be
prognostic for biochemical
recurrence following RP,
its association with the
existing widely used PSA
marker means that it would
not provide additional
prognostic information.
There are several quality
issues related to this study
that make the results
inconclusive
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TABLE 90 Results and conclusions for the studies concerning the prognostic marker creatinine

Study

Merseburger,
2001'"e

USA

Urology

Zagars,
1987'""

USA

Cancer

Analysis methods

Univariate analysis
Marker(s): pretreatment serum creatinine

End point: biochemical recurrence (two
successive PSA measurements > 0.2 ng/ml)

Multivariate analysis
Marker(s): pretreatment serum creatinine

Analysis methods: multivariable logistic regression
analysis assessed the clinical usefulness of
creatinine as a predictor of disease recurrence

End point: biochemical recurrence (two
successive PSA measurements > 0.2 ng/ml)

Model used: multivariable logistic regression
analysis

Classical clinical markers included: unclear
Classical pathological markers included: unclear

Factors (prognostic markers) in final model?
Unclear — clinical Gleason grade, PSA, stage, age,
weight, prostate weight, history of prostatism,
treatment of benign prostatic hyperplasia

Univariate analysis

Marker(s): creatinine

Analysis methods: tests to determine whether
the significance between actuarial curves (local
control, disease-free survival) was achieved with
log-rank statistic

End point: (a) overall survival (events — death

from any cause); (b) disease-free survival (events
— any relapse; censored at death)

Multivariate analysis

Not reported

Cl, confidence interval.
Authors’ additional notes: (I) Merseburger''® study found a non-significant result when univariate analysis used the
continuous variable. (2) The end point for the Merseburger!'® study seems to be biochemical recurrence. (3) In the
Zagars'" study, for local control only creatinine was non-significant (p = 0.15). (4) Only significant result in the study by

Zagars'"”

Results

Univariate analysis

Measure: log-rank, stratified into
creatinine 0.7-1.0, 1.1-1.3, 1.4-2.3

Result: unclear — survival curve
indicates just under 80% for all three
groups; Cl not reported; log-rank
p-value: 0.845

Muiltivariate analysis
Measure: recurrence-free survival
Result: no significant differences

between creatinine groups (analysed
as continuous variable by Cox

regression); Cl not reported; log-rank

p-value not reported

Univariate analysis
(a) Measure: survival

Result: 5-year survival: creatinine

< 1.5ng/ml =75% (from n =455),
creatinine > |.5ng/ml = 67% (from
n = 28); |10-year survival: creatinine
< 1.5ng/ml =45%, creatinine

> |.5ng/ml =39%,; ClI not reported;
p-value: 0.32

(b) Measure: survival

Result: 5-year survival: creatinine
<1.5ng/ml=61% (from n =455),
creatinine > |.5ng/ml =44% (from
n = 28); 10-year survival: creatinine
< 1.5ng/ml =47%, creatinine

> |.5ng/ml=30%; Cl not reported;
p-value: 0.05

Multivariate analysis

Not reported

Conclusions

Creatinine did
not provide
independent
information
for predicting
pathological
stage or disease
recurrence in
patients with
early prostate
cancer

No specific
conclusions
made related
to creatinine
as a prognostic
marker

was for disease-free survival — only 28 patients in > |.5mg group so based on very few events (especially as death

was censored and 67% of patients had died at 5-year follow-up); also as local control was non-significant, disease-free
survival might be affected only by distant disease.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

177



Appendix 6

WYYV SUowe [BAIAINS 93}

-uoissaudo.d 3o1paud J0u pip 99| © 3Y1 INq
‘3)9||e D Y3 YuM 3soy 4o} Awoldaesoud
J91J® [BAIAINS 93.)-uoissauSoud Jaiood
PRIBJISUOWIBP A JO SOsA[eue paljiiedis pue
S32B. 4310q JO USW JO SasA[eue paylzedisun
"B J33ID JO USW 0} Jadued a3eysoud

Jo saunjesy [ed13ojoyied Yam pajerdosse

jou sem paipnis adA10ual pyEdAD YL

suoisnppuo)

#0°0 :9N[eA-d 196" |—T0"| *ID ‘I’ | :INsaY
YH OV + YV @2uauajal) o) :ainses), (3)
£00°0 @N[eA-d 00Tk 1°1 (1D 1§°| 3Ny
UH (99 + 9y 2ouausjel) vy aanses|| (p)
6¥00°0 N[eA-d 1§ |-80"| :D LT'| NSy
YH (T ‘1 ‘0) @RI[e © jo saidod :aunses|| (2)
10°0 ON[eA-d :€T°T-=T1"| *ID ‘85’| NSy
YH :(VV @2uaiajeu) o) aunsea| (q)

€0°0 ¥N[eA-d HQ'T-€0"| “ID ‘Gh'| NSy
WH (VY @ouausjeu) oy :aunses|,| (&)

uaw jy

sisAjpup a1pLDAIRN|A

paliodau JoN

sisAjpup a1pLIDAIUN

sy|nsay

(9oua.undau
ou Ji dn-Mo0J|0} ISE| 1B PIOSUSD [9DURIINDA ISJl) — SIUDAD)
uoissaJ3o.d wouy [eAIAINS () {(sdusdindau ou ji dn-mojjo}

3SE| J& PaJOSUD {9DUILINDA ISl — SJUDAR) Uoissa3o.ad wouy
[eAlAuns (p) ‘{(sduauaundau ou ji dn-moj|oy Ise| 8 paJosuad
{9DUDUINDB. ISUl} — SIUDAS) UolssaSoud wody [BAIAINS (D)
‘(@duaJindaJ ou JI dn-Moj|0} ISE| JB PRIOSUDD ‘DOUBIINDI
1S1)— SIUSAS) uolssai3oad wouy [eAlans (q) {(Sduadindau

ou JI dn-Moj|0} ISE| 1B PRIOSUSD BDURIINDAI ISdl) —

SJUDAS) uolssal3oad wouy [eAlAINs () :usw [je :uiod pug

(9 jJo 1090 SAISsadR.)

99 Yum 99 + vy Suriedwod pue ‘(9 jo 1099 JueuIWOp)
99 + OV Yum yy Surredwod ‘(ay1>ads adArousd) sadAiousd
99 pue DY 40} A|[enpIAIpul (350p 3[3][2) 33|18 D 3Y3 JO
sa1dod jo Jaquinu a3 03 Buipodde sadAjouas Buikjissed
Pa1BWIISS B49M SYH "s4032e} di3souSo.d paysijqelss

4330 Jo} Sul||0J43u0d ‘[eAIAINS S3Jj-uolssauSoud uo
swsiydaowAjod jo 30edwi 8y SulWEXS 0) Pash U9M s[apow
uoissau3au spJezey [euoidodoid xo7) :spoyraw sisAjeuy

JueLIBA D13BUBS HYEJAD (S)40dely
sisAjpup 10LDAIRNN
paliodau JoN

sISA|pup 21p1LIDAILN

spoyjauwi sisAjeuy

£3oj01n Jo jpuinof

vsn

en¥00T ‘IlPMod
Apmsg

sadA10uas g4 AD 43w d1asousosd oy Suiuiaduod Apnis ay3 Joj suoisnjpuod pub synsay |6 J19V.L

178



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

810 @N[eA-d 16§ |=7L°0 (1D ‘90" | 3InsaYy
YH (OV + VYV @2uausjal) o) ainses|, (9)
SL°0 N[eA-d 1§G" | —HG°0 1D ‘60 3INSSY
YH (99 + DYy 9duausjal) Yy adnsesly (p)
L6°0 N[eA-d :TE |=£L°0 :1D ‘400" | 3Nsay

YH (T ‘1 ‘0) @I3I1e © jo saidod :aunsea (2)
88°0 :an[eA-d 189" | =550 1D 196°0 NSy

YH (VY @duausjau) o) :aunsea (q)

¥9°0 N[EA-d HG" | =640 1D *£8°0 INSSY
YH :(VV @duaiajel) ny :ainses (&)

‘usw updLIRWY UDdLfY

LT0 @N[eA-d 1 19'TT-TH 0 *ID *LO’E NSy
YH OV + VYV @2uaiajal) o) :ainses), (3)
¥0°0 on[eA-d 1§9'y—p0 | (1D ‘T'T HINSSY
YH (DD + DV 92us.pel) Y aunses|y (p)
€€0°0 :aN[eA-d 10£'€-90"| 1D ‘86’ HNSAY
YH (T ‘1 ‘0) @RIIe © jo saidod :aunses|,| (2)
¥T°0 ON[RA-d 19E"HT-SH'0 (1D ‘6T '€ 3INSY
YH :(VV @2uaiajeu) o :aunsea|| (q)
890°0 @N[eA-d 19 h—G6'0 5D 1T 3Ny
WH (VY @ouausjeu) oy :aunses|,| (e)

‘uaW UYAA

suoisnppuo) sy|nsay

179

"ok pJezey “YH {[eAJaIUl 9DUSPHUOD ‘|D

a3e ‘opeJ3 uoses|o) ‘a3els [edi3ojoyred
‘VSd [e21u1]D ¢[opow [euly ul (s4ayJew dnsoudoud) sioldeq

a3e)s |edi3ojoyied :papnjoul siadJew [ed13ojoyred [edisse|D
apeJ3 uoses|n) ‘YSd :PaPN[Ul SIJBW [BIIUI]D [BDISSE|D
s|opouw uoissa.dau spJezey [euondodoud xo7) :pasn [9pOlL|

(@2uauundau ou yi dn-mojjo}

1SE| JB PRJOSUD ‘92U3.LINJ3 1Sl — SJUSAS) Uolssaago.ad wouy
[eAlAuns () {(2duauundad ou ji dn-moj|o} ISe| I8 paJosuad
f90Ua.INDR. 841} — SIUDAS) uolssai3oad wouy [eAlans (p)
‘(@dua.4ndau ou I dn-moj|o} IsE| JB PaIOSUDD ‘9dUSIINdAI
351} — SJUSAR) uoissauSoad wouy [eAIAINS (2) {(2duaaundau

ou JI dn-MmoJ|0} ISE| JB PRIOSUDD (DOUDIINDD ISI) — SJUIAS)
uoissau3o.d wouy [eAlAIns (q) {(@dusdandad ou ji dn-mojjo}
1SE| JB PRJOSUDD {DDUIIINDAI ISJl) — SJUDAS) uoissa.doad
wodj [eAIAINS () (YY) UsW uedlswy uedlyy ulod pug

(9oua.undau
ou Ji dn-Mo0J|0} ISE| 1B PIOSUDD [9DUDIINDD ISJl} — SIUDAD)
uoissauo.d wouy [eAlAIns (3) {(sdua.undad ou ji dn-moj|oy

3SB| J& PaJOSUD {9DUILINDA ISl — SJUDAR) Uoissa3o.ad wouy
[eAlAuns (p) ‘{(sousaundau ou ji dn-moj|oy Ise| 8 paIosuad
{9DUDIINDB. 351} — SIUDAS) UolssaSoud wody [BAIAINS (D)
‘(@dua4indaJ ou JI dn-Moj|0} ISE| JB PRIOSUDD ‘DOUDIINDI
151} — SJUSAS) uoissauSoud wouy [eAIAINs (q) {(Soua.aundau

ou j1 dn-Moj|0} ISE| JB PBIOSUSD {DDUDIINDA ISJl) — SJUDAD)
uoissaJ3o.d wouy [eAIAIns (B) :(WJAA) UaW 931ym ulod pug

spoyjauwi sisAjeuy

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

UOISUSWIP JNOWN} WNWIXeW Jo aduesyiusis
oisoudoud ayj Buipaedad sioyine ay3 Aq apew
9J9M SUOISN[DUOD O "D1ISIIEIS SDUBP.IODUOD DY}
Aq 28pnl se a>uew.opiad [ppow ay3 aAaoidwi Jou
PIP 3! [9POW [BUY} Y3 O3 POPPE SEM UoIsusWIP
Jnowin) Wnwixew UaypA uamod aAnaipaad
[e213USpI AjJB3U UM [Spow e uj paynsad Apiojd
pue uoIsuaIxa dieysoldesixa Suipnpx3 ‘s1o3dey
Jay30 a3 uey) Jueuodwl sS9| yonwi sem

Aplojd YN S40328} [BISASS UM [BAIAINS D34}
-uoissa.do.d 3o1paud 03 [opow 3elJeAlNW € U]

suoisn|puo)

00 :@N[eA-d :00°T—€0°| “ID ‘€¥"| 3Insay

ol3e X[SI4 pajeWIsd
:projdip sa piojdnaue Apiojd YN :2.4nses|

S0°0 :@N[A-d :€5°|—00"| “ID HT'| NSy

3SI AR
:projdip sA piojdeu3as Apiojd YN :4nses|

sisAjpup a1pLIDARINY
1000 > :@njea-d

(b'¥ 3S) %09 projdnaue ‘(g°Z 3S) %/9 plojdelrsn
‘(60 3S) %18 Plo|dIp :[BAIAINS eaA-G DunSEa)y|

sIsAjpup a1pLIDAIUN

sy|nsay

Adeaays uonelpe.

Jo [euow.oy JueAn(pe ‘uoisualxa diyelsosdesixs
PUE JUSWISA|OAUI 9]IS9A [eulws Sulpnpdul a3e1s
[eo18ojoy3ed auiyap o3 pasn sJ03oey ‘suisew
[ed18.ns ‘Bulignop ysd ‘ope.s uoses|n) |edi3ojoyled
{[opow euy ui (suayJew dnsoudoud) sioloeq

suidew [ed13.ns ‘opeJd
UOSE3|) :papndul suddjJew [ediojoyied [edisse|D)

VSd :PoPN|DUl SISJBW [BDIUI]D [BDISSE|D

sasA[euUe UOISSI3a4 XOT) :pasn [9POJ]

(4918248 40 |W/Bu 0 VSd SE Paulep S2uaJIndal
[eo1waydolq Jo uolssai3o.id d1wa)isAs Jo duLINDA
[e20] — S3UPAd) uoIssaJ3o.d wouy [eAlAlns ;ulod pug
sp.ezey [euonuodoid xo7) :spoylaw sisAjeuy
Apiojd wNQ :(s)4a3pely

Jea[dun aJe uoIsn[axa

SIY} .10} SUOSEDY 'SISA[eUR SJBLIBAINW SY) Ul pasn
30U sem (W) UOISUSWIP JINOWNY WNWIXe|.|
SISAjpup 21DLIDAINA

(4918248 40 |W/BU 0 VS SE Paulep SduaJInda

[ed1Wwaydolq 40 uojssasSo.ad diwa3sAs 4o dUSLINd
[e20] — S3UPAR) uoIssaJ3o.d wouy [eAIAns ulod pug

Apiojd wNQ :(s)4a3pely
SISA|pup 21D1IDAIUN

spoyjauw siskjeuy

£30j04n Jo jpuinof

vsn

s01100T @39
Apms

Apiojd yN@ 430w dnsouosd ay1 SuluIadU0d S3IpNIS 3y3 J0J SUoIsnjoU0d pup synsay Z6 J19VL

180



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

panuiuod

juediiusis sem

ope.3 uosea|n) Ajuo [apow Ja13e| 8y u| A}i[eliow
9sned-|[e JO JOU INQ [BAIAINS D1jIdads-asned pue
uoissai3oud ed1ul)d jo Joioipaid juedyiuis e

sem Apiojd sasAjeue ajelIBAI}NW SY) U| "3|qE|leA.
10U SBM WS4 ‘suawidads Ind Jo syuswaJnseaw
[BUOISUSWIP-33.Y3 AQ PRIBWIIISD SEM DWIN|OA
Jnowiny ayj Jey3 pajou Sem 3| ‘sasAjeue
9JBIIBAIINW 3Y3 U] JOU INQ SISA[BUER S)BLIBAIUN
ay3 uj Juedyiuis A|[ed13siIe3s Sem SWN|OA Jnown|

suoisnppuo)

(ues-80)) $710°0 :onfea-d i6/'g Aprojd oy
Ouea-80] (7L €~LTT | 1D %S6) +60°T = Projdip
@ouaURpR Yum plojdnaue (108" |-896°0 1D %56)
ONM_ = _u_O_n___u mucw.._mvuw.h Lu_>> _u_o_n_.m._uwu “u_smwﬂ_

9] plojdnaue |/ piojdeass) g plojdip :sjusag

%6 Plojdnaue
{0489 p1o]de.a1) ‘o4¢/ projdip ([eAIAINS Jeak-( |

WH @4nsesy (2)

(luet-30)) 1000°0 > -onfea-d :07" 1§ = Apioyd 1oy
JOjued-30] (90 L1-LTH ¥ 1D %56) 069'8 = Plojdip
@oua.aRu Yum plojdnaue {(684'5-958"| 1D %S6)
761°€ = plojdip @duauajau yum piojdessay :nsay
G| piojdnaue ‘g¢ piojdesyan ‘gz piojdip :S3usAj

%19 plojdnaue
‘956/ P10]dea1a) (o95c6 projdip ([eAIAINS Jeak-( |

WH @J4nses|y (q)

(que.-30]) 1000°0 > -onfeA-d i/ |6 = Apioid

404 X >jued-30| {(£6b' | 1-46€'+) TO1'L = Plojdip
aouaJRjRl Yum projdnaue (007 8L 1T 1D %56)
670 = plojdip @ouauaje. yum piojde.sas 3 nsay
$T plojdnaue {og piojdeasss (g9 piojdip :sjusAg

%+ projdnaue
‘9%6¥ P10]dea1) (o578 plojdip ([eAIAINS Jeak-( |

WH :24nseay (e)
sisAjpup 21p1IDAIUN

sy|nsay

(pa1p pey oym Jo uoissa.oud pey jou
pey oym syuaned Joj dn-moj|o} Ise| 3 Suliosuad
‘asned AU WOoJ) YIeap — SJUSAS) [BAIAINS |[BISAO

() ‘(palp pey oym Jo uoissai3o.d pey jou pey
oym sjuaned oy dn-moj|o} 3Ise| Je Suliosuad {Ajuo
J2oueDd 93e350.4d WO} YIesp — SJUSAS) [BAIAINS
oy1>ads-asned, Usdued aje3soad wody yiesp

wouy [eAlAuns (q) {(palp pey oym Jo uolssaidoud
pey 10u pey oym syuaned Joj dn-moj|o} Ise|

3e 3ULIOSUDD {SJUSLLIRINSBIW \/Sd dUIINO. Jou
‘uoljeuILIEX? [BDIUI|D> UO paseq uolssaJdo.id aseasip
— sjuaAd) uoissaudoud wouy [eAlAns (e) :julod pug

Apiojd yNQ :(s)4a>pely
sisAjpup a1pLIDAIUN

spoyjauw sisAjeuy

181

(,£10661
‘Arswodiuoly ul suipuly
Buiddejuano osje 99g)

JERITTp)

vsn

9015661 499917
Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

apew aJe s1032e} d3sousoud
Apiojd YN @ 4nowin) 3noge suoisnouod oN

suoisnppuo)

10000 > @N[eA-d 9| y—9%°T 3D ‘0T € NSy
3SId 9AIE[RU aUnses|. (q)
1000°0 > :3N[eA-d 0T €-91°T :I1D *€9°T NSy
3Sld DAIERJ :Dunses|, ()

sIsAjpup a1p1DAIUN

ST6C0

‘@njea-d ‘pariodau sou |3 181" “(£51°0) 991°0 :(2)

11000

‘onfea-d :parioda 30U | ‘64T (082°0) ¥16°0 :(q)

10000 > :3njeA-d

‘peruodau 3ou D (6577 ‘(1£1°0) 056°0 :(8) 3nsay

WH ‘(3S) 3uadyeod Aplojd :aunsesly

sisAjpup a1pLDARINNY

sy|nsay

(49oued @Is0ud Wouy yresp — sjuans)

Jaoued 93eysoad woudy yyesp jo s (q) {(Asdoiq
apou ydwi| uo se aunjre} jo aduaplAd [edi3ojoyyed
Jo ‘AydeuSoipe. urejd Jo Aydeasiuds suoq
SpI|PNUOIPE. UO 3SEISIP dIJeISeIall d|qe.isuowap
— SJUDAR) dysid uolssauSo.d oiwaisAs (&) ulod pug
Apiojd wN@ 4nowiny :(s)Jadjely

SISA|pup 1D1IDAIUN

a3e)s ‘opeJ3 uoses|) [ed13ojolIed
{[opow [eul ul (suadjJew dnsoudoud) suoloeq

(210wnypAr—139M3() o3e3s ‘ope.s
uosea|5 :papn|dul suajew [esiSojoyied [edisse|)

aUOoU :papN[dUl SJ3JEeW [BJIUI]D [BDISSE|D
spJezey [euonuodoud xo7) :pasn [9po||

yieap ||e (3) ‘yiesp oydads
-asned (q) ‘uoissaudoud [edulp (&) ;uiod pug

(paoads jou spaemsideq/spiemuoy) Apiojd

3dooxa sa|qelJeA |[B UO UOIID3|SS |qelieA asimdals
yaim spuezey |euoirtodoud xoD) ispoyiaw sisA[euyy

Apiojd yNQ :(s)4a>pely
sisAjpup a10LDAIINA

spoyjauw sisAjeuy

(510002

‘Buijwy ur s8uiputy
Buiddejuano osje a9g)
£30j04n Jo jpuinof
vsn

611900T ‘Inbippig

Apmg

(panunuod) Apiojd yNQ@ 4934pw dnsouso.d ay1 Suiusadu0d salpnIs Yyl Joj suoisnpUd pub synsay Z6 J19V.L

182



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

suoisnppuo)

1000°0 > ON[eA-d :§S T | 1D ‘T6'| NSy

Aptojd YN @ Jnowiny sk dAI3e[R.
:uolssaudau pJezey [euoniodoud xoo) :aunses| (q)

1000°0> @N[eA-d €| T-6€"| :D ‘TL| NSy
(ptojdip-uou duause. Yyum

projdip jo 3jsu) Apiojd wN @ Jnowin S|sLi 9AnE[D.
:uoissa.dau pJezey [euonniodoud xo7) :aunses| ()

sisAjpup a1pLDARINNY

sy|nsay

183

"(3UBWIBA|OAUL OU U3M pasedwiod) JuswaAjoAul apou YdwiA| jo st Juodau
03 pawy ‘(piojde.3sy Jo piojdnaue Ajqewnsaud) piojdip-uou jo st ueyy 4aysiy (projdip) Apiojd jo st Sunuodau 89 ‘ASojoulwia) Yim ADUISISUOD S| 2433 OS]y “SI[DILIe dUl|D) OAel.|
J3U30 UM JUD)SISUOD SWIs sy “paldodad st Juajuod YN plojdip-uou, jo Asuanbauy ay3 ‘syuaized uspjo pue ua8unoA Suniedwod uaym ‘uondas synsad ayj uj ‘Aueulq se piojdip-uou

yum piojdip pasedwod Apiojd wNQ “nowni, 1eys pswnsaad am Apnis | Inbippig ay3 J4o4 () ‘uoissau3o.d wouy [eAlAINns se USAIS si ulod pus a3 s|qel Jussa.ad sy u| “siselselsw Juelsip

10 92Ua.JNJ3. [BD0] PAPN|DUl 9JN|ig) [B2IWSYD0Iq Iyl sa3els Il 07 | 98ed uo Inq uoissauSoud [esiwsydolq st julod pus ay3 eyl sa3eIs ApnIs ¢;,2In|g Y] (]) :S930U [BUOHIPPE SJOYINY
‘oljed pJezey “YH ‘[eAJS3ul DUSPYUOD ‘D

Adesayy

uoneipe. JueAnipe ‘Adesay) [euowrioy juean(pe
“JUSWIBA|OAUL dpou YdwiA| ‘o3e pasiioaied ‘suidiew
[e218.ns ‘au02s uoses|o) pue a3e3s [ed13ojoLIed
{[opow euly ui (ssadew dnsoudoud) sioloeq

suidJew [edi8uns ‘©3els ‘sped3
uoses|5) :papn|oul suaew [ediSojoyied [edisse|d

3UOU :papN|aUl SIS|JBW [BDIUI[D [BDISSE|D)

sjopow
uoissau3au pJezey [euondodoid xoo) :pasn [9po|.

(49oued @BIs0ud WOy yresp — sjuans)

Jaoued a3eysold woudy yresp jo dysii (q) {(Asdoiq
apou ydwi| uo se aunjre} jo aduaPpIAS [edi3ojoyred
Jo ‘AydeuSoiped urejd Jo Aydeasiuds suoq
SpI[2NUOIPE. UO 9SEaS|P DIJEISEISW S|qE.ISUOWSP
— SJUSAR) dysii uoissauSo.d diwalsAs (&) 3uiod pug

sjopow uoissa.dad pJezey [euonuodoud

X07) 3uisn passasse aJam |ieap pue uoissa.goad
Jasued a3e3soud Yim saunjesy [edidojoyed [esiuld
J3y30 pue juswiea.) Je 93e JO UONBIDOSSY "pPoylal
Ja13—ue|dey| ay3 Buisn paIBLWIISS SEM [BAIAINS 93.1)
-uoissa.30.4d pue [BAIAINS [[BISAC :SPOYIBW SISA[euy

projdnaue
‘piojdeusay ‘projdip :Apiojd YN Jnowiny :(s)Jod}Iely

sisAjpup a1p1DAIRN|A

spoyjauw sisAjeuy

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

juediiuSis A|[ed13sIIels JoU SeMm dseasip
pauyuod-uesio yum uaw Suowe [3|e g Y3 jo
103})0 SSJIOAPE U} UISASMOH "SEIS|P PauULUOD
-uedJo yum uaw 3uowe sisoudoud Jaiood & yam
Po3eIDOSSE 9q O} POpUS) J| ‘OSBISIP PIOUBAPE A|[BD0]
YIM [ 40} 2A13d104d sem 9j9|[e g Y3 ySnoyiy

sdnoJ8 ds1J ureyuad ul usw

Buowre acua.IndaJ jo ysia uo 3oedwi) Aew Aay3 Inq
Jaoued a3e3so.d jo saunyesy [ediSojoyred 3o1paud Jou
pip swsiydiowAjod Joidadau g ulwelA ‘|edanQ

suoisnppuo)

61°0 @N[eA-d ‘H T |-GE0 *1D *99°0 IINsaYy

YH :[eAlAINS
9a.-uoissaudoud ‘gg sa (qg + qq) :oJnses)y (9)

ST'0:3NeA-d 6| =150 1D ‘8L°0 NSy

WH :[eAIAINS
2a.y-uoissaudoud ‘(gg + qg) SA qq :aJnsealy (p)

1°0 :oN[eA-d :8"|—1 €°0 }ID 09°0 NSy

H

‘[eAIAINS 93Jj-uoissai3oud ‘gq sA qg :aunses| (9)

L¥°0 ®N[eA-d 1€ |-G50 1D ‘G8°0 NSy

UH

:[eAIAINS 93J)-uoissau3oud ‘qg sA qg :aunses) (q)

¥1°0 :9n[eA-d 180" |-65°0 ‘1D ‘08°0 NSy

YH :[eAIAINS 93J)-uoissaJ3oud
‘(T 1 ‘0) seIB|Ie g Jo Joquinu :aunses|| ()

usW AUYA
sisAjpup a1p1IDAIRIN|A
sisA[eue 93eLIBAIUN ON]

sISA|pup 21p1IDAIUN

sy|nsay

a3e pue a3e3s [eo13ojoyied ‘spe.duoses|o) ‘ySd
[ed1ulD jjopow [euly i (sadJew dnsoudo.d) sioyoeq

a3e)s :papn|pul suodjew [ed13ojoyied edissed

ape.3
UOSEI|D) ‘YSd PAPN[2UI SJdJeW [ed]Ul]d [edIsse|D)

[opow uoissa.3au
pJezey [euondodoud xo7) s|qeLIBARNW :pash [9PO|

(WVV)

US|\ UBDLIBWY Uedlapy pue (LJAA) USW S31ym o3ul
s st siy] “(dn-mojjo} 35| 38 SulIoSURD {9dUBLINDA
351} — SJUSAS) uoissaudoud wouy [eAlAns Julod pug

(g Jo 309})o dAIssada)

a9 yum qg + qq Surredwod (g jo 109y JueuiLIOp)
a9 + qg yum qq urredwod ‘(oydads adAjousd)
|opow awes ay3 ul papnaul sadAlouss [enpiAlpul Y3
‘(esop 9j9)e) 9j9|[e g 2ya Jo sa1dod jo Jaquinu ay1 03
BuIpJodoe :sAem [eJaAss Ul paljissepd adam sadAjousd
‘wsiydaowA|od jwsg ay3 Suisn ‘sio3dey dnsoudoud
PaYsi|qe1ss 4310 JO S109)S 40} SUl||0JIUOD ‘[BAIAINS
2a.y-uoissaudoud uo swsiydiowA|od a3 jo

3oedW] 33 SUjLWEXD O3 PAsn SJIIM S[SPOW SisA[eue
uoissau3ad [euonriodoud xoD) ispoylaw sisA[euyy

wsiydiowAjod jusg :(s)Jod)Iely
sisAjpup a1pLIDAIN|N
sisA[eue aJeLIBAIUN ON]

sISA|pup a1p1IDAIUN

spoyjauwi sisAjeuy

21035044
vsn

0u1700T ‘SWRIIA
Apmig

101223, @ UIWDIIA Y] Ul UONDIIDA 2118uaS auljwas Jaxipw dnsousosd ayr Suiuiaduod Apnis aya Joj suoisnjduod pup synsay £6 J19V.L

184



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

LT0 PN[eA-d 11 §°T-8L°0 (1D ‘0¥ | 3INSY

WH :[eAIAINS
2a.-uoissaudoud ‘gg sA (qg + qq) :2Jnsesl (9)

00 @nfeA-d 17 1—£5°0 :ID *58°0 NSy

WH :[eAiaIns
2au-uoissaudoud ‘(gg + qg) sA qq :2Jnsealy (p)

9%°0 :@N[eA-d :0€'7-69°0 ‘1D ‘ST'| 3Insay

uH
‘[BAIAINS 93J)-uolssaudoud ‘gq sA qg :@unses|y (9)

81°0 onfeA-d :G|"1-84°0 :ID ‘L 0 3INSY

uH
:[BAIAINS 93J)-uoissaJ3oud ‘qg sA qg :aJnseal (q)

68°0 N[eA-d 1| €7 ]—€£°0 1D ‘86°0 INSSY

YH :[eAIAns 9auj-uoissaugoud
‘(T ‘1 ‘0) se9|Ie g Jo Joquinu :aunsea| ()

‘uaW UDPdLIBWY UDDLLY

suoisnppuo) sy|nsay

185

"Oljed pJezey ‘YH ‘[eAJ23ul SDUSPYUOD ‘|D

spoyjau sisAjeuy

Apms

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

[eAIAINS D11>ads

-aseasIp jo saoipaud juediyiudis auem
J9oued a8ejusdiad pue 240ds Uoses|D
paljipow ‘sali0821ed 9103S UOSEd|D)
‘94025 UOSER|D) ‘G/}, 9pe.3 UOSEd|D)
a3ejusduad ‘sjppow X070 djeLIBAIUN BY)
u| “(esdejau ysd) 24n|rey [ed1wayd0Iq
o J0121paud e se 2402s uoses|n
[eUOIIUSAUOD 0) Joliadns sem G/
ape.s uoses|n) a8eIUad.I94 ‘PAWLIUOD
SeM G/}, opeJ3 uoses|n) a3ejuadiad

Jo anjeA onsoudoud Suouas sy

suoisnppuo)

0£0°0 :@n[eA-d s|qediidde Jou | {/p = X 3jnsoy
SAOQE 995 :SJUSAT

(syuswiaudul 940 |
JB BJEP SNONUNUOD) G/f 9pe.S uoses|n) adejuadiad :aunses|,| (q)

700°0 :@n[eA-d o|qedidde Jou | (G = X 3Insay

(171 = U J0) %59 ‘%001-1§ = 5/ dpel3 8eusdiad (o = u
10) %8E€ ‘%0501 = G/t 9pe43 8esuadaad ‘(0 = U JO) %8BT
‘06§ 01 dn = g/}, ape.s a8ejuaduad (0| = U Jo) Jodued ajeysoud
1O PaIp %8 ‘90 = G/ ope.3 a8ejusd.ad :(paJosusdun o} '
‘syuaned palosuad Joj saeak £/ dn-mojjo} uesw Je) SjusA]

(s3uswiauoul 950 |

JB BJEP SNONUIUOD) G/} dpe.d uoses|n) adejuadiad :aunseal, (&)
sisAipup 91DLIDAIINY

100°0 > :@n[eA-d s|qedldde Jou | (€776 = X IINsoy

(17] = U J0) %59 ‘%001~ = 5/t opess a3eruedsad (o = u
40) %8E ‘%0501 = 5/ ope.3 a8euad.ad {(0f = U J0) %8T
‘06§ 01 dn = g/}, ape.8 a3ejuaduad (0| = U Jo) Jadued ayeysoud

1O P3IP %8 ‘90 = G/ opeJ3 a3ejusdiad :(pasosusdun Joj ¢°G
‘syuanjed paJosuad Joj steak £/ dn-mojjo} uesw Je) SJUSA]

(s3uswisaoul 950 |
JE BJEP SNONUIUOD) G/} dped uoses|r) a3ejuadiad :aunseal, (&)

sisjpup a1p1DAIUN

sy|nsay

(49oued 93rjuUadIad OS|R) BU0DS
uoses|o) |eoiSojoyied (q) ‘2402s uoses|s) [esiSojoyyed
(®) j|opow [euly ui (suodJew dnsouso.d) suoioeq

9J0DS UOSED|D) :papn|dul siadJew [edi3ojoysed [edisse|)
aUOoU :papN|dUI SIBJEW [BDIUI]D [BDISSE|D

spJezey [euopliodoud xo0D) :pasn [9pol.

(49oued 3EIsoud woudy yyesp

— SJUSAD) ,[BAIAJNS DlyIdads-aseasIp, Yadued ajeyso.d
wioJj Yyyeap wouy [eAIAINS (q) ‘(u42dued ayeysoad wouy
IBSP — SIUSAS) ,[BAIAINS DlyIdads-aseasIp, Usdued
91e350.d wouy yyeap wody [eAlAns (&) ;juiod pug
sia3aweded sn3sousoud

asedwod o3 pasn sem [spoul sp.ezey [euouodouad xoD)
3y ‘sdno.s jo suosiredwod due.-3o| 3uisn syo|d 49|
—ue|dey| Aq pasAeue sem [BAIAINS :SPOYIBW SISAjeuy

G/ opeJ3 uoses|) adejuadaad :(s)Jadel

sisAjpup 1p1IDAIRIN|A

(49oued 3EIS0ud
WO Y3Bap — SJUSAD) [BAIAINS Dlj1dads-asessIp,
“Jadued 93e)s0.4d WOy Yjeap wodj [eAIAns 3uiod pug

G/ opeJ3 uoses|o) adejuadiad :(s)Jadel

sISA|pup 21p1IDAILN

spoyjauw sisAjeuy

A3oj01n Jo jpuinof
USPAMS

121700 ‘PeA933
Apms

SIUBWIRINSDAW UI31ID] UOSDI|S) Jo 3N [DDISSDI-UOU I3 d13sousoid ay1 SuluiadU0d SaIpNIS dY1 Joj SUOISNPUD pup syNsayY pé JTGV.L

186



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

panuiuod

[BAIAINS D1j1D9ds-195UBd pue 9dUS.1INda
DIWDISAS ‘DDUSLINDBU [BIILLIBYD0IG YIIM
pajeldosse Ajjuspuadsput s uisired
uoses|n) Auewd Jadued ayesoad

/ 91025 uoses|D) Yum sjuaned ul
[BAIAINS JO J03dIpaud Juspuadapul ue se
usayred uoses|n) Arewrid [ediSojoyed
paysi|qelsa Ajwuyy Apnis ay | "yyesap
o1j129ds-J20U.d puUE 92UALINDA
d1WRISAS ‘@.n|ie} [edIWAYD0Iq JO

sajeJ Jay31y acualiadxe pue aseasip
9AISS.133e aJ10W 9ARY J9dUED djEIso.d
€ 4  ©J402s UOSEI|D) UM SJUdIIEe

BWIOUIDIBIOUSPE § + € UJaljed uoses|o
yum pasouselp Ajjeuidiio syuaped

JO 9S0Y3 03 JE|IWIS SSWOdIN0 D)
-90UB.4Nd3J /S [eD1WaYD0Iq SARY pue
dY e papeadumop aJe Asdoiq ajpasu
uo ¢ + § u4eyzed uoses|s) jo sisouSelp
B JIM UBW JO 94/ Aiewixoaddy

suoisnppuo)

100°0 > :@njeA-d ‘patiodau Jou |D ‘9666
‘€ 4+ UOSBI|D) {04/ 6 ‘b + € UOSEI|D) :[BAIAINS JBIA-(| :3NSSY

[BAIAINS :2unsea|] (2)

100°0 > :@n[eA-d ‘paiodad J0u |D {9566
‘€ + § UOSBI|D) {048 ‘} + € UOSEI|D) ([BAIAINS JBIA-()| I NSDY

[eAIAINS :aunses| (q)

100°0 > :@n[eA-d ‘patiodau jou | ‘968¢
‘€ 4 { UOSBI|D) (948} ‘p + £ UOSED|D) ([BAIAINS JBSA-(| :INSSY

[BAIAINS :2unses|| (B)

sIsAjpup a1p1DAIUN

sisA|eue ajelieARNW ON|

sisAjpup a1pLDARINY

(L¥'0=d) D pue g sdnou3 (£0°0 = 9)

@ pue g sdnou3 ‘(£ ]'0 > d) D pue y sdnou3 usamiaq juediyiusis

-uou {(£0'0 = 9) @ dnous uey sisoudoud Jua139q Apuedyiudis

D dnou8 {(100°0 > d) @ dnou8 pue (zpo 0 = 9) g dnous ueyy
sisoudo.d ua139q Apuedyiusis yy dnoud :synsad [euonippy

1000°0 > :@njeA-d s|qesjdde Jou |5 (100070 > ) 0887 = X

‘SOAIND [BAIAINS N0} || Jo uosliedwod 1o 1593 duel-30] ;) nsay

650 = d ‘(papeJdumop jou § + § [eoulp) @ dnous ‘980 =d

‘(popeI3umop ¢ + 4 [ed1ulp) D dnous /70 = d ‘(Awoldareysoud

1€ pape.ddn § + ¢ [edud) g dnous {gg'0 = d ‘(Awoidsreisoud
e pape.3dn Jou 4 + ¢ [ed1uld) y dnour) *(sisoudoud 4s139q
sa3edIpUl 2405 J3YSIY) S 9|qeIda319pun jo pooyldy| ‘|0
9[B2S UO PRJ0DS ‘DAIND [BAIAINS LUO.) POIBLUIISS ([BAIAING

1593 paJenbs
-1y {S9AIND [BAIAINS JO UOSLIEdWOD 10} 153) Sjue.-30] :24NSed|,|

sIsAjpup a1p1DAIUN

sy|nsay

(49oued 3BISOUd

Wwo.j YIeap — SJUSAI) [BAIAINS dYydads-J1adued (D)
‘(4adued 93B)50.d DyEISEIDW SUIAJIUSPI UOISI| JBYIO JO
ueds auoq aAnIsod — SJUSAS) 9dUBJIINDI DIWRISAS (q)
{(Jw/Bup o < Jo YSd wnuas 9|3uls — SJUSAS)

[BAIAINS 93.)-20Ud..ndaJ [ediwaydolq (&) 3uiod pug

pauidads jou :spoyiaw siskjeuy
€ + ¥/ + € :usoned uoses|) :(s)Jod}Iely

SISA|pup 21p1IDAIUN

sisA[eue a3elIBAI|NW ON|

sisAjpup a101DAIRN|A

(ELE]]
VSd ©|ge312919puUn JO pooy|||9y|]] JO SW.IS3 Ul paInsesiu)
(Jw/Bu7 02 YSd) @2usJ4ndau [ed1wsydolq 3ulod puj

€ + < Aworpaeisoud ‘¢ + 4

Asdoiq ‘4 £ Awoyderessoud ‘¢ + ¢ Asdoiq € + 2
Awooayeysoud ‘4 ¢ Asdoiq i + £ Awoldagessoud
‘v + ¢ Asdoiq :7 @102s uoses|s) :(s)Jod}Iely

SISA|pup 21p1IDAIUN

spoyjauwi sisAjeuy

187

£3oj01n Jo jpuinof

vsn

£1900T ‘UOSy3||oL

£3oj01n
vsn

219007 ‘08[ezuon
Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

100°0 > :@nfeA-d ‘paztodau Jou D ‘670" | NSy
YH :@4nses}y (9)

¥00°0>

‘an[eA-q ;parodai Jou |D 198/ WWQ| < ‘%88 WW (| —€ ‘%86
W €—0 ‘9666 Ww ( :(§/4 uoses|n) Jadued ape.s-ysiy jo yadus|
‘[BAIAINS JB3A-G :(SAIND [BAIAINS WO} Sunjejode.)xa) [BAIAING

¥£0°1 3INsay
YH :@4nseapy (q)

1000 >

anfeA-d ‘patiodad J0uU | 950G WW Q| < ‘967 WW(Q|—€

‘0506 WW £—0 ‘0576 W ( :(G/f uoses|n)) Jadued apeds3-y3iy jo

y33u3| ‘[BAIAINS JBIA-G :(SAIND [BAIAINS WO} PAIBLLIISD) [BAIAING

2J00s

uoses|) ueyl gy Jo3e asdeja. Joy 1030k}
snsoudoud ua3uoJis pue Juspuadapul
ue aq 03 paoud Asdoiq onsoudelp

ul Jadued apeus-ysiy jo unowy

6,071 3INsay
YH @4nsea (e)

sisAjpup a1pLIDAIUN

€10°0 :@N[eA-d ‘patiodau J0u |D 94€6
‘€ 4 { UOSBIID) {94 /6 ‘p + € UOSEI|D) ([BAIAINS JBBA-(| INSSY

[BAIAINS :y3eap dly1dads-uadued 2unses| ()

700°0 :@NnjeA-d ‘pajuodad 30U | (966
‘€ 4 { UOSBI|D) ‘048 ‘b + £ UOSED|D) ([BAIAINS JBIA-( | INSSY

[BAIAINS :9DUS.IND3. DIWR)sAS :24nses|| (q)

100070 > :@njeA-d ‘patsodal Jou |D ‘968€
‘€ 4 § UOSER|D) {9481 ‘b + £ UOSEI|D :[BAIAINS UBIA-()| 1INSSY

[BAIAINS :uolssauSo.d [ediwaydolq :2Jnseal, (&)
SISA|DUD 1DLIDAIRINY

suoisnppuo) sy|nsay

|]opow spJezey [euonuodoid xoD) :poylawl sisAjeuy

(w/Bu 102
VSd) @2uaiindau [ediwaydolq (2) ‘(seseiseraw juelsip
Jo/pue uoissaugo.d [ed0]) uoissaudoud [earuld (q) ((jw
/3U 1'0Z VSd) @dua.undaJ [ediwaydolq (&) 3uiod pug

Jaoued apes3-y3iy jo (ww) yaduaj :(s)ad el
sisAipup 21pLIDAIUN

Aplojd YN @ ‘JUSWDA|OAUL
S|DISAA [eUIWSS ‘snjels uidaew ‘93els ‘ySd [edlul]d
Je9DUN j[opow [euly ul (suadJew dnisoudoud) suoyoeq

auou :papnpaul siadJew [edi3ojoysed [edisse|)
28835 ‘\YSd [BJIUI]D :papN[aUl SISJEW [BDIUI]D [BDISSE|D
pa1iodad Jou :pasn [9poj]

(49oued 3'ysoud

WO} YIBap — SJUDAI) [BAIAINS dljidads-1adued ()
‘(4odued 93B350.d dyEISEIBW SUIA}IUSPI UOISI| JBYIO JO
ueds auoq dARIsod — SJUSAS) dUBLINDAI DIWSISAS (q)
‘(Jw/Bup o < Jo YSd Wn.as 9j3uls — SJUIAS)

[BAIAINS 93J)-20Ua.4ndaJ [ediwaydolq (&) 3ulod pug

SN :spoyiauw sisA[euy
€ + ¥/ + € :usoned uoses|) :(s)Jod)Iely
SISA|pup 1DLIDARIN/

spoyjauwi sisAjeuy

£3o0j04n ubadoinz
SpUBIBYIBN dY L

v21£00T ‘SIA

Apmig

(Panunuod) spuswainspaw u4221pd UOSDIIS) Jo 3N [DIISSDII-UOU 43D D13s0uS0.d dy1 SuUlUIU0D SAIPNIS BY1 40J SUOISNOUD puD SYNSAY P JTGV.L

188



No. 5

Vol. 13

Health Technology Assessment 2009

DOI: 10.3310/htal 3050

panuiuod

100°0> :@njeA-d ‘pardodad jou |D (€70’ | IINSSY

YH :3Wn|oA Jnown
ape.s-y3iy a3ejuaduad ‘sisAjeue uolssau3au xo7) :aanseal (p)

$00°0 :@n[eA-d ‘pariodau Jou | /0| Insay
YH :Mooued ape.s-y3iy jo (ww) yadua) :aunsea|] (2)
100°0 :@Nn[eA-d ‘patiodau Jou | ‘SN :3nsay

(y38us| 30u d30U) JAdUED
ape.3-y3iy jo uoniodoud ‘uoissaudau ajdinnw xo7) :2nseal (q)

900°0 :@n[eA-d ‘pazdodau 30U D ‘£€0°| INSSY
WH :49oued apeud-ysiy jo (ww) Yyidus| :aunseal, (&)
SISA|puD 1DLIDAIRINY

suoisnppuo) sy|nsay

(sueBuo jusdelpe jo uolseAul ose) suidiew [ed18ans
‘(p) 3ulodpus .10} ‘@)BIIBAIUN SB 310J2J3Y) ‘PIAOW.
||e se auou ‘(2) juiodpus Joj ‘pajess Jou ‘(q) ulod
pus Joj ‘ww ul Jnowny jo Yyadus| pue ysd ‘(e) uiod
pua o4 ;jopouw [euyy ui (suadaew dpisoudoud) sioydeq

suidJew [ed13uns ‘a3e3s ‘opess
uoses|5) :papn|aul siajJew [ediojoyied [edisse|D

a3e)s ‘opeJ3
UOSED|D) ‘YSd :PAPN|UI SIdJIBW [BD1Ul]D [BDISSE|D)

sisAeue uoissa.3a. [euoniodoud xo7) :pasn [9po|.|

sjepow [euty ay3 uj duedyusis oisouSo.d jo paurewsa.
suajaweled awes ay) Jey) AJIUSA 0) pawiojiad sem
uoIIBUIWI[D 3SIMdD1S SPJBMIO “[9AS| IBIIBAIUN DY)
3B JUBDIIUSIS JOU SI9M Jey3 [SPOW BY3J WOy SS|qRLIBA
Suinowau Aq pawioyiad sem sisAjeue uoissausau
X07) asimdajs spaemddeq ‘sio3dey disousoud
juapuadapul Aj3uspl 0] 'sa110323ed € + § PUB § + €
03Ul PSPIAIP 2JOM SJIDUEBD / DJODS UOSEI|S) UBYM
pawiouad os[e a1am sasA[eue Juanbasqng 4y Joue
asdejau [ed1ulp Jo (Ju/Bu Q| 2 ‘Jw/Bu |0 <) asdejau
VSd Pue sa|qelieA aAnesadolsod pue aanesadoaud
usamiaq diysuone|ad ay) SSasse 03 Pasn Sem sisA[eue
uoissa.3aJ jeuontodo.id xo7) :spoylawl sisAjeuy

(w/Bu |0z
VSd) @dua.undau [ediwaydolq (p) {(soseselsw jueisip
Jo/pue uoissa.so.d [ed0]) uoissausoud [eaiuld (2)

{(Ju/Bu |'0 2 YSd) @oua.undau [edlwaydolq (q) {(ju
/3U |'0Z VSd) @2ua.aundaJ [edtwaydolq (&) 3uiod pug
Jaoued apeu3-y3iy jo (ww) yaduaj :(s)Jadel

SISA|pup 1DLDAIIN

spoyjauwi sisAjeuy

189

Apmig

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 6

juasaud sem yonw moy o ssa|p.esau
‘[EAIAINS O pajeja Ajpuediiusis sem
G opeJ3 uoses|o) jo aduasaud ay |

,’SJ103D®B} DIWOJEUE UNOAR)

0] SWass ‘puey Jayjo ay3 uo ‘uiod
pua ay3 se yjesap o3 awiy Suisn) ‘s403oe}
onsoudoud pajejpu-ySd YIM sjppowl
sunoAej juiod pus \Sd & 3ui3ds|ss,

suoisnppuo)

9600°0 :onfer-d
‘pasuodaujou D (0Sy "0 =13S) £1'| = IUSIDIR0D I Nsay

[sisAfeue [ppow x07) (g apeJ3 uoses|s) jo

9DUdsqE 9OUIDRI YIIM) G 9peJ3 uoses|) Arepuodas Jo Asewlud
Jayye jo aouasaud] Jusidiyeod g apeld uoses|o) :2unses|,|
SISA|pUD 1DLIDAIRINY

paliodau 30N

sisjpup a1p1DAIUN

sy|nsay

*S|9AS| JJ0-1Nd AJeJ)IqJe SsuonuSW
UOISSNISIP 33 ING SI|GRLIBA SNONUIUOD SB PISA[RUER 949M SI|NSa. S 1By $91BIS ) APN3S ,, SIA 94 U] () "asdejau [ediulp 4oy §00°0 = ¢ pue asdejau [ea1wsydolq 4oj 700'0 = d YIm ‘sisk[eue
asimdeis a3 ul pakess usoued ape.3-y3iy a8ejusdiad sisAjeue asimdeis & aq 03 swass siyl — (9¢4 93ed) ,;,SIA (€) “SIsA[eue S3eLIRARINW Ul JUBDIIUSIS-UOU SO|qEIIBA IS0 |[B fYH Swes
9AeY sIsA[eUe 9IBLIBAI|NW PUB dJBLIBAIUN — UoIssaJ30.4d [ea1uld ,;,:SIA (7) "(800°0 = 9) [BAIAINS Dly1dads-aseasip Jomo| Apuedijiudis pey uJaiied G/i ope.s [e20) YIIM 9S0Yl — 9 = € + € 940DS
uoses|n) aJnd yam sjuaned Jo asoyl Yam (96 >) utened G/, spe.s [e20) SuluieIu0d 9 = € 4 € 9401S UOSEI|D) Yl sjuaned Jo SSAIND [BAIAINS D1j1dads-asessip paJedwod osfe Apnis siy |
*(4odued 23B3504d JO paIp § AJUO ‘G/f BPEIS 950 YUM UBW (| J0) (100°0 > 9) [BAIAINS dly1dads-aseasip Jamo| Apuediyiusis pey uiaied G/4, ape.sd Aue Suiureuod sinowny Yim asoyl — G/
ope.J3 yum siusned ul SOAIND [BAIAINS D109ds-aseasIP YIM G/p 9peJS Inoyum siusied ul SOAIND [BAIAINS Dlydads-aseasip patedwod Apnis , peass3 ay] (|) :se30u [euonippe sioyiny
‘O3l pJezey YH {[eAJ93Ul 92USPYUOD ‘|D

SUON| ;[opouw [eulj ul (suadjuew dp3soudo.d) sioldeq
auou :papnpaul siayJew [edi3ojoyied [edisse|)
SuOoU :papN|aUI SJXJBW [BDIUl]D [BDISSe|D)

spJezey [euonuodoud xo7) :pasn [9po||

[[9A9] YSd @AneIadO)jsod

(Jw/Bu g 0 <) pa3BAS|® INOYIM PaIp JI PRIOSUSD]
Jaoued 93e3soad wody yresp 01 swn ;ujod pug
(paydads

10U poyiaW) sa|gelieA JuedIuSIsul JO [EAOWA.
UM ‘spuezey [euoitiodoud xoo) :spoyiaw siskjeuy
0U J0 Juasaud g opeJ3 uoses|o) :(s)Jod)Iely
SISA|pup 1DLDAIRIN/

paiodal JoN

sISA|pup a1pLIDAILN

spoyjauwi sisAjeuy

A3ojoyang [po1ulD
Jo jpuinof upouawy

vsn

£01100T “3WI[OA
Apms

(panunuod) suawainspalu U1d110d UOSDIJS) Jo 3sn [DIISSD[D-UoU 433D d11sous0.d ay1 Sujuiadu0d saIpnis Yl J0f SUOISN|dUOD pup sYNs3Y {6 JT1IV.L

190



DOI: 10.3310/htal 3050

Health Technology Assessment 2009; Vol. |3: No. 5

TABLE 95 Results and conclusions for the study concerning the prognostic marker Kié7 LI

Study

Zellweger,
2003'»

Switzerland

Prostate

Analysis methods

Univariate analysis
Marker(s): Ki67 LI
Analysis methods: log-rank

End point: (a) time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported);
(b) overall survival (not defined);
(c) tumour-specific survival (not
defined)

Muiltivariate analysis
Marker(s): Ki67 LI

Analysis methods: Cox
proportional hazards model
(stepwise, included if significant in
univariate analysis)

End point: (a) time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported);
(b) overall survival (not defined);
(c) tumour-specific survival (not
defined)

Model used: Cox proportional
hazards model

Classical clinical markers included:

Gleason grade

Classical pathological markers
included: none

Factors (prognostic markers) in
final model? Gleason grade

Cl, confidence interval.

Results

Univariate analysis
(a) Measure: log-rank

Result: from survival curve: Kié7 LI
high, 70%; Ki67 LI low, 85%; ClI
not reported; p-value: < 0.0l

(b) Measure: log-rank

Result: from survival curve: Kié7 LI
high, 72%; Ki67 LI low, 86%; ClI
not reported; p-value: <0.05

(c) Measure: log-rank

Result: from survival curve: Kié7 LI
high, 90%; Ki67 LI low, 98%; ClI
not reported; p-value: < 0.0l

Multivariate analysis

(a) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.178

(b) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.07 |

(c) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.023

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Conclusions

The results confirm a dominant
prognostic significance of Gleason
grading and Ki67 LI in prostate
cancer and a less pronounced role
of Bcl-2 and p53. Syndecan-| was
identified as a new prognostic
factor. Also the evidence supports
androgen-dependent regulation of
CD10 expression
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Appendix 6

TABLE 96 Results and conclusions for the study concerning the prognostic marker Bcl-2

Study Analysis methods
Zellweger, Univariate analysis
2003'%

Marker(s): Bcl-2
Switzerland

Analysis methods: log-rank
Prostate

End point: (a) time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported; (b)
overall survival (not defined);

(c) tumour-specific survival (not
defined)

Multivariate analysis
Marker(s): Bcl-2

Analysis methods: Cox
proportional hazards model
(stepwise, included if significant in
univariate analysis)

End point: (a) Time to progression

— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined

by increasing PSA (no definition of

level of increase reported)

Model used: Cox proportional
hazards model

Classical clinical markers included:

Gleason grade

Classical pathological markers
included: none

Factors (prognostic markers) in
final model? Gleason grade

Cl, confidence interval.

Results

Univariate analysis
(a) Measure: log-rank

Result: from survival curve: Bcl-2
negative 85%, Bcl-2 positive 72%;
Cl not reported; p-value: <0.05

(b) Measure: log-rank

Result: from survival curve: Bcl-2
negative 94%, Bcl-2 positive 88%;
Cl not reported; p-value: 0.28

(c) Measure: log-rank

Result: from survival curve: Bcl-2
negative 96%, Bcl-2 positive 96%;
Cl not reported; p-value: 0.79

Multivariate analysis

(a) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.816

Conclusions

See Table 95
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TABLE 97 Results and conclusions for the study concerning the prognostic marker p53

Study Analysis methods
Zellweger, Univariate analysis
2003'%

Marker(s): p53
Switzerland

Analysis methods: log-rank
Prostate

End point: (a) time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported);
(b) overall survival (not defined);
(c) tumour-specific survival (not
defined)

Multivariate analysis
Marker(s): p53

Analysis methods: Cox
proportional hazards model
(stepwise, included if significant in
univariate analysis)

End point: (a) overall survival
(not defined); (b) tumour-specific
survival (not defined)

Model used: Cox proportional
hazards model

Classical clinical markers included:

Gleason grade

Classical pathological markers
included: none

Factors (prognostic markers) in
final model? Gleason grade

Cl, not reported.

Results Conclusions

Univariate analysis See Table 95
(a) Measure: log-rank

Result: from survival curve: p53
negative 82%, p53 positive 82%;
Cl not reported; p-value: 0.38

(b) Measure: log-rank

Result: from survival curve: p53
negative 90%, p53 positive 71%;
ClI: not reported; p-value: <0.05

(c) Measure: log-rank

Result: from survival curve: Kié67
LI high 97%; Kié7 LI low 87%; ClI
not reported; p-value: <0.05

Multivariate analysis

(a) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.84

(b) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.542

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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TABLE 98 Results and conclusions for the study concerning the prognostic marker syndecan- |

Study

Zellweger,
2003'%

Switzerland

Prostate

Analysis methods

Univariate analysis
Marker(s): syndecan- |
Analysis methods: log-rank

End point: (a) Time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported);
(b) overall survival (not defined);
(c) tumour-specific survival (not
defined)

Multivariate analysis
Marker(s): syndecan-|

Analysis methods: Cox
proportional hazards model
(stepwise, included if significant in
univariate analysis)

End point: (a) Time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition

of level of increase reported);

(b) tumour-specific survival (not
defined)

Model used: Cox proportional
hazards model

Classical clinical markers included:
Gleason grade

Classical pathological markers
included: none

Factors (prognostic markers) in
final model? Gleason grade

Cl, confidence interval.

Results

Univariate analysis
(a) Measure: log-rank

Result: from survival curve:
syndecan-| negative 84%,
syndecan-| positive 78%; Cl not
reported; p-value: < 0.02

(b) Measure: log-rank

Result: from survival curve:
syndecan-| negative 90%,
syndecan-| positive 79%; Cl not
reported; p-value: 0.07

(c) Measure: log-rank

Result: from survival curve:
syndecan-| negative 99%,
syndecan-| positive 92%; Cl not
reported; p-value: <0.01

Multivariate analysis

(a) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.147

(b) Measure: Cox proportional
hazards

Result: not reported; Cl not
reported; p-value: 0.05 |

Conclusions

See Table 95
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TABLE 99 Results and conclusions for the study concerning the prognostic marker CD [0

Study Analysis methods
Zellweger, Univariate analysis
2003'%

Marker(s): CD10
Switzerland

Analysis methods: log-rank
Prostate

End point: (a) time to progression
— two definitions according

to dates, before 1992 clinical
progression (bone scans/

chest radiography/digital rectal
examination), after 1992 defined
by increasing PSA (no definition
of level of increase reported);
(b) overall survival (not defined);
(c) tumour-specific survival (not
defined)

Multivariate analysis

Not reported

Cl, confidence interval.

Results Conclusions

Univariate analysis See Table 95
(a) Measure: log-rank

Result: from survival curve: CD10
negative 81%, CD 0 positive
78%:; Cl not reported; p-value:
0.22

(b) Measure: log-rank

Result: from survival curve: CD10
negative 85%, CD 10 positive
85%:; Cl not reported; p-value:
0.87

(c) Measure: log-rank

Result: from survival curve: CD 10
negative 95%, CD |0 positive
95%; Cl not reported; p-value:
0.68

Multivariate analysis

Not reported

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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Appendix 6

TABLE 102 Results and conclusions for the study concerning the prognostic marker Stat5 activation status

Study

Li, 2005"
USA
Clinical

Cancer
Research

Analysis methods

Univariate analysis

Marker(s): Stat5 activation status
(positive for active Stat5 vs
negative for active Stat5)

Analysis methods: Cox regression
models were separately fit to
progression-free survival data

End point: survival from
progression [events clinical
(bone scan, chest radiography,
digital rectal examination) and by
increase in PSA (as referenced in
Zellweger et al.'®)

Multivariate analysis

Marker(s): Stat5 activation status
(positive for active Stat5 vs
negative for active Stat5)

Analysis methods: multivariate
Cox regression models were
separately fit to progression-free
survival data

End point: survival from
progression [events clinical
(bone scan, chest radiography,
digital rectal examination) and by
increase in PSA (as referenced in
Zellweger et al.'”)

Model used: multivariate Cox
regression models

Classical clinical markers included:
none

Classical pathological markers
included: Gleason grade, stage

Factors (prognostic markers) in
final model? Pathological stage,
Gleason grade, perineural invasion,
seminal vesicle infiltration

Cl, confidence interval.

Results

Univariate analysis
Measure: regression coefficient

Result: 0.4884 (SE 0.256);
extrapolated from survival curve,
5-year survival: positive for active
Stat5 80%, negative for active
Stat5 88%; ClI not applicable;
p-value: 0.0399

Multivariate analysis

Measure: Cox proportional
hazards, Stat5 positive with
reference negative: HR

Result: 1.630; Cl: 0.99-2.69;
p-value: 0.0565

Conclusions

Active Stat5 distinguished
prostate cancer patients whose
disease was likely to progress
earlier. Active Stat5 may be a
useful marker for selection of
more individualised treatment
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Appendix 7

Sample characteristics of included novel
marker studies

Summary of included novel marker studies (n = 28)

TABLE 104 Summary characteristics of the novel prognostic marker articles (n = 28)

Characteristics n
Sample size in analysis 28
Median age (years) 10
Mean age (years) 16
Median follow-up (months) 18
Mean follow-up (months) 9
Mean length of study (years) 27
Clinically organ confined (%) 27
Clinically non-organ confined (%) 27
Pathologically organ confined (%) 15
Pathologically non-organ confined (%) 15
PSA level taken from median (ng/ml) 9
PSA level taken from mean (ng/ml) 6
Positive surgical margins (%) 14
Positive lymph nodes (%) 14

TABLE 105 Summary characteristics of the study concerning the prognostic marker B-catenin expression (n=1[)

Characteristics

Sample size in analysis

Median age (years)

Mean age (years)

Median follow-up (months)

Mean follow-up (months)

Mean length of study (years)

Clinically organ confined (%)
Clinically non-organ confined (%)
Pathologically organ confined (%)
Pathologically non-organ confined (%)
PSA level taken from median (ng/ml)
PSA level taken from mean PSA (ng/ml)
Positive surgical margins (%)

Positive lymph nodes (%)

NS, not stated.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Mean

921.18
65.30
64.17
75.63
70.06
11.67
81.64
18.29
65.16
34.03

7.19
8.43
29.71
4.89

Mean

232.00
NS
63.00
78.00
NS

NS
100.00
0.00
47.00
53.00
10.10
NS
53.00
2.20

SD
1076.90
1.54
3.47
15.63
9.93
6.08
31.22
31.22
16.90
17.35
1.75
443
15.85
3.89

SD
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
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TABLE 106 Summary characteristics of the studies concerning the prognostic marker acid phosphatase level (n=15)

Characteristics n Mean SD

Sample size in analysis 5 895.20 646.12
Median age (years) 2 66.00 2.83
Mean age (years) 2 61.70 4.67
Median follow-up (months) 3 66.33 1.53
Mean follow-up (months) 3 78.00 7.00
Mean length of study (years) 5 16.80 3.27
Clinically organ confined (%) 5 52.95 42.43
Clinically non-organ confined (%) 5 47.05 42.43
Pathologically organ confined (%) | 57.00 NS
Pathologically non-organ confined (%) | 43.00 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) | 37.00 NS
Positive lymph nodes (%) 4 5.23 3.70

NS, not stated.

TABLE 107 Summary characteristics of the studies concerning the prognostic marker androgen receptor: CAG repeats (n = 2)

Characteristics n Mean SD

Sample size in analysis 2 514.50 277.89
Median age (years) 0 NS NS
Mean age (years) | 62.90 NS
Median follow-up (months) 0 NS NS
Mean follow-up (months) | 61.80 NS
Mean length of study (years) 2 6.00 1.41
Clinically organ confined (%) 2 71.70 40.02
Clinically non-organ confined (%) 2 28.30 40.02
Pathologically organ confined (%) | 45.00 NS
Pathologically non-organ confined (%) | 55.00 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) | 11.20 NS
Positive surgical margins (%) | 23.00 NS
Positive lymph nodes (%) | 7.00 NS

NS, not stated.
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TABLE 108 Summary characteristics of the studies concerning the prognostic marker creatinine (n=2)

Characteristics n Mean SD

Sample size in analysis 2 480.00 100.41
Median age (years) 2 64.00 1.41
Mean age (years) 2 63.55 0.64
Median follow-up (months) I 77.00 NS
Mean follow-up (months) 2 72.30 16.55
Mean length of study (years) 2 11.50 7.78
Clinically organ confined (%) 2 49.50 70.00
Clinically non-organ confined (%) 2 50.35 70.22
Pathologically organ confined (%) I 98.30 NS
Pathologically non-organ confined (%) I 1.70 NS
PSA level taken from median (ng/ml) I 6.90 NS
PSA level taken from mean PSA (ng/ml) I 9.90 NS
Positive surgical margins (%) I 0 NS
Positive lymph nodes (%) I 0 NS

NS, not stated.

TABLE 109 Summary characteristics of the study concerning the prognostic marker CYP3A4 genotypes (n=1[)

Characteristics n Mean SD
Sample size in analysis | 737.00 NS
Median age (years) 0 NS NS
Mean age (years) 0 NS NS
Median follow-up (months) 0 NS NS
Mean follow-up (months) 0 NS NS
Mean length of study (years) | 5.00 NS
Clinically organ confined (%) | 100.00 NS
Clinically non-organ confined (%) | 0.00 NS
Pathologically organ confined (%) | 44.00 NS
Pathologically non-organ confined (%) | 56.00 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) | 21.00 NS
Positive lymph nodes (%) | 7.00 NS

NS, not stated.
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TABLE 110 Summary characteristics of the studies concerning the prognostic marker DNA ploidy (n = 3)

Characteristics n Mean SD

Sample size in analysis 3 2667.67 2573.30
Median age (years) I 66.00 NS
Mean age (years) I 63.00 NS
Median follow-up (months) I 126.00 NS
Mean follow-up (months) | 66.00 NS
Mean length of study (years) 3 8.33 551
Clinically organ confined (%) 3 77.00 21.66
Clinically non-organ confined (%) 3 23.00 21.66
Pathologically organ confined (%) 2 72.00 20.08
Pathologically non-organ confined (%) 2 27.20 20.08

PSA level taken from median (ng/ml) | 7.80 NS

PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) 2 38.90 0.14
Positive lymph nodes (%) | 0.00 0.00

NS, not stated.

TABLE 111 Summary characteristics of the study concerning the prognostic marker germline genetic variation in the vitamin D receptor

(n=1)

Characteristics n Mean SD

Sample size in analysis | 738.00 NS
Median age (years) 0 NS NS
Mean age (years) 0 NS NS
Median follow-up (months) 0 NS NS
Mean follow-up (months) 0 NS NS
Mean length of study (years) | 5.00 NS
Clinically organ confined (%) | 100.00 NS
Clinically non-organ confined (%) | 0.00 NS
Pathologically organ confined (%) | 44.58 NS
Pathologically non-organ confined (%) | 54.52 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) | 21.00 NS
Positive lymph nodes (%) | 9.10 NS

NS, not stated.
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TABLE 112 Summary characteristics of the studies concerning the prognostic marker non-classical use of Gleason pattern
measurements (n=15)

Characteristics n Mean SD

Sample size in analysis 5 559.40 632.51
Median age (years) 2 66.50 0.71
Mean age (years) 4 65.45 6.25
Median follow-up (months) 5 76.00 11.02
Mean follow-up (months) 0 NS NS
Mean length of study (years) 5 11.00 3.81
Clinically organ confined (%) 5 94.14 7.23
Clinically non-organ confined (%) 5 5.78 7.17
Pathologically organ confined (%) 2 58.30 1.27
Pathologically non-organ confined (%) 2 41.70 1.27
PSA level taken from median (ng/ml) 4 7.23 1.52
PSA level taken from mean PSA (ng/ml) | 0.00 NS
Positive surgical margins (%) 3 34.70 24.94
Positive lymph nodes (%) | 8.00 NS

NS, not stated.

TABLE 113 Summary characteristics of the study concerning the prognostic markers Kié7 LI, Bcl-2, p53, syndecan-1 (n=1)

Characteristics n Mean SD
Sample size in analysis | 551.00 NS
Median age (years) | 63.60 NS
Mean age (years) 0 NS NS
Median follow-up (months) | 63.00 NS
Mean follow-up (months) 0 NS NS
Mean length of study (years) | 25.00 NS
Clinically organ confined (%) | 100.00 NS
Clinically non-organ confined (%) | 0.00 NS
Pathologically organ confined (%) | 71.90 NS
Pathologically non-organ confined (%) | 18.50 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) 0 NS NS
Positive lymph nodes (%) I 3.30 NS

NS, not stated.
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TABLE 114 Summary characteristics of the studies concerning the prognostic marker percentage positive biopsy cores (n = 6)

Characteristics n Mean SD

Sample size in analysis 6 519.50 468.55
Median age (years) I 67.00 NS
Mean age (years) 4 67.26 4.99
Median follow-up (months) 6 76.55 10.66
Mean follow-up (months) I 60.50 NS
Mean length of study (years) 6 10.00 3.46
Clinically organ confined (%) 6 96.80 6.98
Clinically non-organ confined (%) 6 3.18 6.94
Pathologically organ confined (%) 2 66.25 12.52
Pathologically non-organ confined (%) 2 33.75 12.52
PSA level taken from median (ng/ml) 2 7.00 2.55
PSA level taken from mean PSA (ng/ml) 2 8.85 2.33
Positive surgical margins (%) I 58.80 NS
Positive lymph nodes (%) I 0.00 NS

NS, not stated.

TABLE 115 Summary characteristics of the studies concerning the prognostic marker PSADT/PSAV (n=2)

Characteristics n Mean SD
Sample size in analysis 2 1692.50 8.44.99
Median age (years) | 65.40 NS
Mean age (years) | 64.80 NS
Median follow-up (months) 2 72.55 17.61
Mean follow-up (months) 0 NS NS
Mean length of study (years) 2 11.00 2.83
Clinically organ confined (%) 2 97.95 2.90
Clinically non-organ confined (%) 2 1.55 2.19
Pathologically organ confined (%) | 78.30 NS
Pathologically non-organ confined (%) | 21.00 NS
PSA level taken from median (ng/ml) 2 5.50 1.70
PSA level taken from mean PSA (ng/ml) 0 NA NS
Positive surgical margins (%) 2 27.55 7.85
Positive lymph nodes (%) | 11.00 NS

NS, not stated.
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TABLE 116 Summary characteristics of the study concerning the prognostic marker Stat5 activation status (n=1)

Characteristics n Mean SD
Sample size in analysis | 357.00 NS
Median age (years) | 65.00 NS
Mean age (years) | 64.61 NS
Median follow-up (months) | 73.00 NS
Mean follow-up (months) 0 NS NS
Mean length of study (years) | 25.00 NS
Clinically organ confined (%) 0 NS NS
Clinically non-organ confined (%) 0 NS NS
Pathologically organ confined (%) | 79.50 NS
Pathologically non-organ confined (%) | 19.70 NS
PSA level taken from median (ng/ml) 0 NS NS
PSA level taken from mean PSA (ng/ml) 0 NS NS
Positive surgical margins (%) 0 NS NS
Positive lymph nodes (%) 0 NS NS

NS, not stated.

TABLE 117 Summary characteristics of the studies concerning the prognostic marker tumour size/tumour volume/maximum tumour
dimension (n=15)

Characteristics n Mean SD
Sample size in analysis 5 1053.00 1007.85
Median age (years) 0 NS NS
Mean age (years) 4 64.20 0.91
Median follow-up (months) 2 83.00 2.83
Mean follow-up (months) 2 64.80 1.70
Mean length of study (years) 5 7.40 4.28
Clinically organ confined (%) 5 87.30 20.10
Clinically non-organ confined (%) 5 12.50 20.21
Pathologically organ confined (%) 3 79.93 6.41
Pathologically non-organ confined (%) 3 19.83 6.33
PSA level taken from median (ng/ml) 2 5.95 1.06
PSA level taken from mean PSA (ng/ml) | 11.80 NS
Positive surgical margins (%) 3 32.03 7.56
Positive lymph nodes (%) | 0.00 0.00

NS, not stated.
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