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This document is an update of the Evidence Review which accompanies NICE clinical
guideline 58 (published February 2008) and will replace it.

Evidence has been reviewed on the diagnosis and treatment of men with cancer. New
evidence which has been included as part of this update is highlighted in peach. You are
invited to comment on this evidence only. Appendix L contains content from the 2008
Evidence Review which is being deleted as it has been updated.

The original NICE guideline and supporting documents are available from
http://quidance.nice.org.uk/CG58
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1 Communication and Support

1.1 Communicating with men with prostate cancer, their
partners and carers

What are the communication methods that effectively inform men with prostate
cancer (and their wives/ partners /carers /family) about treatment options?

Short Summary

Evidence from a systematic review (Echlin and Rees, 2002) indicates that if provided with de-
tailed, up to date and broad information about prostate cancer, men gain substantial knowledge
about their disease and its management. There was little evidence about how informational pro-
vision affects a man’s satisfaction with his treatment choice. The information provided to men
varies in quality: the evidence suggests that although high quality information is available it is of-
ten outweighed by a greater quantity of low quality material.

PICO question

POPULATION | INTERVENTION COMPARISON OUTCOMES

Men who Information tools (e.g. | = Usual care = Presence of communication between peo-
need to make DVD, written mate- = No contact person ple and practitioners;

a decision rial, face to face » personalised’ vs. = decisional conflict;

about prostate | meetings (such as
cancer treat- contact with other
ment options. prostate cancer pa-

generic information = knowledge;
= person vs. material = realistic expectations;

tients, or support ;/S-_ plerson plus ma- | = clarity of values;
groups), courses, er'la = agreement between personal values for
audio, video, web- = written vs. web outcomes and choice;
sites, interactive and ba_sed * implementation of preferred choice;
TSGR UsUQRIC | = WIS verbal = satisfaction with the decision, the decision
types, nurse special- | = other comparisons making process, and the decision support
ist or other MDT may have been provided;
member i .

) evaluated and will = the actual choice made;

be reported. = health related quality of life;

= adherence to the chosen option;
= resource utilization;

= emotional distress (mechanisms for man-
aging and coping with uncertainty related
to cancer);

= anxiety (mechanisms for managing and
coping with uncertainty related to cancer);

= depression;
= regret;
= Litigation rates.

(The search strategy developed from this PICO table and used to search the literature for this question is
in Appendix C)
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Evidence Summary

The search found little evidence about the experience of culturally and linguistically diverse
groups. A bias exists in the selection of only English language studies from the literature data-
base search results.

The age group of men involved on the studies ranges from 65 to 75 years with a mean of
67years. This indicates that more evidence is required specifically about the men in the 70-75
year old age group.

The information provided to men varies in quality with evidence highlighting that high quality in-
formation is available but is often swamped by the vast quantity of low quality material that ex-
ists.

Evidence about information needs

The results of the systematic review of Echlin and Rees (2002) are presented below.
Content of information:

Davison (1995), Feldman-Stewart (2000), O'Rourke and Germino (1998), Krol (2000), Moore
and Estey (1999), Heyman and Rosner (1996) and Gray (1997) provided survey data about the
information about prostate cancer men want from their health services. This ranged from: likeli-
hood of cure, stage of disease, types of treatments available, consequences of treatment fail-
ure, catheter care, pain control, and the management of urinary incontinence and impotence.

Context of information

Brandt and Moore and Estey provided survey evidence that the need for information before and
after surgery differed. Before surgery, men expressed a need for information about comfort and
activity restrictions during treatment and treatment efficacy. The areas of concern postopera-
tively were catheter care, pain control and the management of urinary incontinence and impo-
tence.

Several men stated that they would have been able to cope better if they had been better in-
formed. The participants stated that during treatment consultations and on the day of discharge
from the hospital, they were too anxious to retain information.

Evidence about the quality of information

Fagerlin (2004), Rees (2003) and Meredith (1995) investigated the quality of the information
provided to men (and others) about PCa. Both Fagerlin (2004), and Rees (2003) used defined
criteria to evaluate the information material (Cochrane standards and the DISCERN instrument).
Meredith (1995) made judgements using what oncologists, urologists, and patients reported as
necessary and desirable information with what is currently in circulation for men and their fami-
lies.

Fagerlin (2004) reported that 90% of patient education materials did not describe all standard
treatments (watchful waiting, surgery, radiation, and hormonal therapy). 80% of the 44 materials
that addressed standard treatments and underwent content review described anatomy, physiol-
ogy, stage, and grade of cancer. 50% of the materials fully described radical prostatectomy and
radiation therapy. One third of the materials included risks and benefits of each treatment; none
explicitly compared outcomes of all treatments in a single summary. Information was accurate
and balanced but did not include key content for informed consent.
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Rees (2003) evaluated information leaflets for quality, readability and suitability using objective
measures as described by the DISCERN instrument. The best five leaflets across the three
conditions were identified using the scoring system of the DISCERN instrument. These in-
cluded:

1. Screening for prostate cancer. The evidence by the NHS Centre for Reviews and
Dissemination (CRD),

2. The treatment of prostate cancer. Questions and answers by the Covent Garden
Cancer Research Trust,

Understanding cancer of the prostate by CancerBACUP,
Cancer of the prostate. Your questions answered by the Royal Marsden NHS Trust

Prostate cancer: everything you need to know by the Prostate Cancer Charity.

Meredith (1995) reported considerable shortcomings which included the lack of uniformity in
form and content, topics of relevance to patients in the material examined. The terminology was
often poor, and patients' experience was at variance with what their surgeons said. For exam-
ple, only one fact sheet discussed the potential consequences of malignancy. Around 30% of
men wanted more information on prostate cancer and 4% thought that the explanation of biopsy
results was inadequate. Only six fact sheets discussed the possible changes in sexual sensa-
tion after transurethral resection of the prostate, stating that patients would feel no change,
however, 35% patients reported a change and 12% were worried about it. Four thousand men
were surveyed about their perspective on PCa information and 50 surgeons provided fact
sheets used in their practice.
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Evidence Tables

Echlin, K. N. & Rees, C. E. 2002

Information needs and information-seeking behaviors of men with prostate cancer and
their partners: a review of the literature

Cancer Nursing, vol. 2002 Feb; 25, no. 1, pp. 35-41

Design: Systematic review of combined study designs

Evidence Level: 3

Inclusion criteria —
The selection criteria for reviewed articles were as follows:

(a) articles must address the information needs or information-seeking behaviours of men
with prostate cancer and/or their partners,

(b) articles must have been published between 1990 and 2000. This time frame was chosen
to avoid historical artefacts resulting from the changes in information provision in recent
years, e.g., since the Patient's Charter.

Exclusion criteria —

Generic articles addressing the information needs of individuals with various forms of cancer
are not included in this review because they are reviewed more globally elsewhere.

Population —

See inclusion criteria

Interventions —

The review included all types of information formats

Outcomes —

Information needs of men with PCa and their partners: Types of Information Needed (pre-
treatment, treatment related and post treatment)

Information-seeking Behaviors of Men With Prostate Cancer and Their Partners: At Diagno-
sis, Treatment decision making and recovery

Results —
Information needs of men with PCa and their partners:
Content:

Davison conducted a pilot study with 57 men newly diagnosed with prostate cancer to exam-
ine the types of information they considered important.

Information preferences were determined by establishing the rank order of 9 information
categories.

The authors found that the 3 greatest areas of informational need were likelihood of cure,
stage of disease, and types of treatments available. The effect of treatment on sexual activity
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was considered least important.

Feldman-Stewart aimed to establish what questions men with prostate cancer wanted an-
swered as they faced treatment decisions.

38 participants were recruited via urologists working in 5 Canadian practices (response rate =

68%) and were asked to complete a postal survey consisting of 93 questions pertinent to the
treatment decisions of a man with PCa. Participants were asked to think back to the time just
before their treatment decision and rate the importance of each question on a Likert scale.

The authors found low overall agreement about the subject matter participants believed was
important to address (K= 0.17). The most frequently rated questions were

(a) If the treatment is not successful, what are my options?
(b) If the prostate cancer is not treated, will | die from it?
(c) If I delay treatments, is there a chance | can still be cured? and

(d) If the prostate cancer is not treated, how fast will it spread?

O'Rourke and Germino pilot study investigated the decision-making process as described
retrospectively by 11 men with prostate cancer and 6 of their spouses. Men who had already
made their treatment decisions and their partners were recruited from a self-help group to
participate in focus group discussions. A single orienting question was asked of the partici-
pants.

The authors found that men with prostate cancer and their partners invested considerable
time and energy attempting to obtain information about their disease, treatment options, side-
effects, and the physicians who diagnosed and treated them.

Krol studied the information needs of 40 men with prostate cancer and 24 of their partners
recruited from a Dutch hospital during a 2-month period.

Three questionnaires, found that both men with prostate cancer and their spouses wanted as
much information about prostate cancer as possible.

Interestingly, the need for medical-technical information was higher than the need for psycho-
social information.

The researchers found that spouses had a significantly higher need for information than pa-
tients, especially psychosocial information.

Moore and Estey explored the concerns of 63 men with urinary incontinence in the early
weeks after radical prostatectomy. Men were recruited from 2 hospitals and participated in
semi structured interviews. Follow-up visits were conducted with the participants until data
saturation was achieved.

The major areas of concern postoperatively were catheter care, pain control, and the man-
agement of urinary incontinence and impotence.

Several men argued that they would have been able to cope better if they had been better
informed.

Heyman and Rosner investigated the need for information about managing side effects and
found that it was of immediate use after treatment.

Gray (in contrast to Heyman and Rosner) who investigated men’s experiences with PCa self-
help groups. Semi structured interviews were conducted with 12 men involved in 3 PCa sup-
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port groups in Canada and found that once the treatment option had been made and the sur-
gery completed the need for information was reduced.

Context (timing of information and delivery person) and Format:

Brandt explored the information needs of 22 men with prostate cancer recruited from a hospi-
tal undergoing brachytherapy.

The study found that the men had a diverse range of needs. For example, 24 hours before
therapy, the greatest needs for information concerned the treatment, e.g., comfort measures
and activity restrictions during treatment, and the efficacy of the treatment. In contrast, 24
hours after completion of therapy, participants required information about the side effects of
treatment and the management of side effects.

Moore and Estey explored the concerns of 63 men with urinary incontinence in the early
weeks after radical prostatectomy. Men were recruited from 2 hospitals and participated in
semi structured interviews. Follow-up visits were conducted with the participants until data
saturation was achieved.

The major areas of concern postoperatively were catheter care, pain control, and the man-
agement of urinary incontinence and impotence.

Several men stated that they would have been able to cope better if they had been better in-
formed. Although the men had been informed about the consequences of treatment during
consultations preoperatively and had received verbal and written information postoperatively,
they were unprepared for the symptoms they experienced. The participants stated that during
treatment consultations and on the day of discharge from the hospital, they were too anxious
to retain information. This led to gaps and inaccuracies in knowledge between what the urolo-
gists believed their patients knew and the actual understanding of the patients.

General comments —

This review provides a critical review of recent literature pertaining to the information needs
and information-seeking behaviours of men with prostate cancer and their partners.

It searches systematically for literature from various databases, and lists inclusion and exclu-
sion criteria used for the evidence for the review. The results of the review are presented in a
descriptive manner with no consideration to combining the results. (Although not possible
from the different studies included in the review, mention of this may have provided some in-
sight into the methodological rigour of the review).

If further details of individual studies included in this review are required please consult AM
Critical Appraisal of included studies:

Sample size restrictions applied for the following studies; Davison, Feldman-Stewart,
O’Rourke and Germino, Krol, Brandt, and Moore and Estey.

Samples included in these studies are not representative of a wider population.

Feldman-Stewart and Moore and Estey included a homogenous population which does not
encompass the diversity of perceptions within this group.

Davison, Feldman-Stewart and O’Rourke and Germino fail to establish the reliability and va-
lidity of their methods. O’'Rourke and Germino, and Heyman and Rosner did not analyse the
qualitative data independently to enhance the reliability of the analysis and did not conduct
checks to ensure that their findings were valid.

Authors conclusions:

Despite the methodological limitations of the studies reviewed in this section, several conclu-
sions can be drawn about the types of information needed by men with prostate cancer and
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their partners throughout the cancer journey.

Before treatment, men with prostate cancer and their partners may require substantial infor-
mation, particularly concerning the likelihood of cure, advance of disease, and treatment op-
tions. However, both the type and the amount of information required by this group may vary
considerably between individuals. Although there is limited information about individuals’
needs around the treatment phase, the greatest need for information appears to concern the
treatment itself. After treatment, men with PCa may require information about managing the
side effects of treatment and the issue of recurrence arises.

In the time immediately following diagnosis, information-processing abilities are generally low.
During this time, men and their spouses are adjusting to the diagnosis and feel unable to take
action. Information provided in this period may not be processed, leading to important deficits
in knowledge. The participants of these studies did however overcome the overwhelming ex-
perience of a cancer diagnosis and compensate by seeking information rapidly. (this will be
covered in more detail in a following question). Once the treatment decision has been made,
the need for information is again low, while couples await therapy.

Information-seeking behaviour may increase immediately before and after therapy as informa-
tion about the treatment and side effects becomes pertinent. Authors note that providing this
information at earlier stages may be of little value if it is not processed.

There is some evidence that information-seeking behaviour continues after treatment as cou-
ples learn to manage their side effects.

Studies included in this Review:
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Fagerlin, A., Rovner, D., Stableford, S., Jentoft, C., Wei, J. T., & Holmes-Rovner, M.
2004,

"Patient education materials about the treatment of early-stage prostate cancer: a criti-
cal review",

Annals of Internal Medicine, vol. 140, no. 9, pp. 721-728.

Design: Systematic review of combined study designs (other), evidence level: 3
Country: US

Inclusion criteria
For print, and multimedia sources: National organizations
sources (including patient advocacy groups, government

organizations, pharmaceutical companies, insurance companies, health maintenance organi-
zations, universities, and comprehensive cancer centres) were searched for materials. To be
included, all materials must be widely available to the public at no cost.

For the Internet Material:
1. Web sites of prominent organizations
(including all of those identified during the print material, videotape, and CD-ROM search).

2. Web sites of pharmaceutical companies that had received approval from the U.S. Food and
Drug Administration

to produce prostate cancer drugs.

3. A patient with prostate cancer strategy was adopted
using an open (broad-based) search strategy with Google
and Yahoo, which located more than 300 000 Web sites.

Exclusion criteria

Web sites composed of links to other Web sites or duplicated print materials previously re-
viewed. For example, the web site of the National Cancer Institute was not included.

Authors used the Cochrane criteria to eliminate all patient education materials that:

1) did not discuss the 4 standard prostate cancer treatments (watchful waiting, radical
prostatectomy, radiation therapy, and hormonal therapy),

2) discussed only cancer in general, or

3) discussed only prostate cancer screening.

Population -

Interventions

The aim of this study was to assess the suitability (of publicly available patient education ma-
terials) to support informed decision making in early-stage prostate cancer.

Interventions included publicly available patient education materials about early-stage pros-
tate cancer. This included material from the Internet, print and multimedia sources.

Outcomes
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Assessments of the suitability (of publicly available patient education materials) to support
informed decision making in early-stage prostate cancer.

Content and quality of this material was reported using criteria developed by authors based
on Cochrane definitions and other literature sources.

For the content review the Cochrane-based criteria was applied and frequency of specific
items presented was reported.

This criteria included:
1) All options must be presented (including, if appropriate, watchful waiting)
2) Potential harms as well as potential benefits must be presented?

A second-level detailed analysis, was also applied, this criteria was prostate cancer specific
and included items such as:

= disease process,

= treatment information (description of clinical procedures,

= psychological effects and distinction between temporary and permanent outcomes.)
= participation in decision making,

= descriptions about the strength of evidence and

= quantitative representation of information.

These criteria formed the basis of the results section for the content review.
For the quality review the following factors were evaluated:

1) the accuracy of the information contained in the patient education material,
2) whether presentation of treatment options was balanced,

3) whether the information was comprehensible to the

average reader.

To determine the top-rated materials, a scoring system was developed that identified how
many of the 54 essential criteria each piece of patient education material contained was con-
ducted. To further evaluate the best materials identified through the simple content inclusion
criteria, a health literacy expert performed an extensive plain-language review

on the top 5 print materials and top 5 Web sites. The review assessed characteristics of text
and design that affect reading ease and comprehension, incorporating the widely used

Suitability Assessment of Materials system. Criteria included:
1) readability;

2) amount and organization of content;

3) writing style as it affects literacy demands;

4) graphics, layout, and typography;

5) evidence of learning stimulation;

6) cultural appropriateness.

Each criterion was evaluated according to specific sub characteristics rated on a 0- to 2-point
scale (O=unsuitable; 1=adequate; 2=superior; or not applicable). Final scores were calculated
as percentages based on a denominator of 44 possible points. The 0- to 2-point scale was
then translated into grade level. Web sites were evaluated by using similar criteria.
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Follow up

In the context of this review, the authors did report that several Web sites changed during the
4-month review period. The review described reflects assessment of Web sites between 1
September 2001 and 14 December 2001.

In April 2003, the top 5 and bottom 5 Web sites and brochures to determine whether they had
changed substantially since our review. Outcomes of this update were not reported.

Results

The initial stage revealed 546 items and was reduced by

502 after applying the Cochrane criteria for all standard treatment options to be presented.
The remaining 44 materials (19 print materials, 19 Web sites, 4 videotapes, and 2

CD-ROMSs) underwent a formal content and quality review. Discussion in this paper was re-
stricted to print materials and Web sites because the authors describe that these are the tools
most available to public audiences.

Content Review:

Disease process: 95% of print materials and 80% Web sites included basic information on
prostate anatomy and physiology. 100% print materials and 95% of Web sites also discussed
prostate cancer staging and grading (74% for print

and 84% for Web).

Treatment Information: 50% did not inform patients about the need for hospitalization (after
radical prostatectomy) and only 53% of print materials and 21% of Web sites discussed the
need for catheterization after a radical prostatectomy.

Many materials also did not include complete information on side effects. Most materials
listed incontinence and impotence as side effects of treatments.

42% of print materials and 53% of Web sites discussed the likelihood of pain, nausea, or fa-
tigue because of radiation therapy.

Few materials differentiated between permanent and temporary side effects, particularly for
radical prostatectomy (26 % for print and 25% for web sites) or hormonal therapy (5% of print
and 14% of web sites). For Radiation therapy the differentiation between permanent and tem-
porary side effects, was more frequently reported. Approx 50% of print material reporting this
and approx 42% for web sites.

Participation in Decision Making:

Most patient education materials (84% of print materials and 68% of Web sites) explicitly en-
couraged patients to be active decision makers. Support of shared decision making varied
from simply stating that patients should talk with their physicians about their preferences and
concerns to providing patients with questions for their physicians. The materials were ade-
guate for describing treatment options but did not provide sufficient information to assist pa-
tients in their decision making.

Describing the strength evidence was addressed by identifying medical controversy that
might exist about treatments, given that no clinical trial has revealed any differences in 10- to
15-year all-cause mortality across treatments for PCa, it is alarming to report that only 37% of
print materials and 37% of Web sites described the lack of conclusive evidence.

Quantitative representation of evidence was lacking and none of the materials discussed re-
currence or success rates; fewer than 50% of materials included any type of numeric or rate
information. Only 1 Web site included graphical information.
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For the Quality Review:

Accuracy and Balance of Print Materials:

No print patient education materials we evaluated had
clinically significant misstatements, although some references

were out of date because of the publication date. One case of clinically significant imbalance
in the treatment descriptions was identified.

A general bias was found toward active treatment that minimized the role of watchful waiting.
With the likelihood and impact of side effects were minimized.

Accuracy and Balance of Web Sites:

All sites reviewed were accurate, but some omissions were observed, typically underestimat-
ing side effects of

therapy. A paucity of content was observed in several sites which led them to generate
somewhat misleading impressions.

Although a clinically significant imbalance

in treatment descriptions was not found in any Web site, a bias toward active treatment and
minimizing the likelihood and effect of side effects was detected.

Plain-Language Evaluation:

Based on the content review, the top 5 web site and print materials were scored. Assess-
ments made using the criteria outlined earlier, the readability level for all but 1 of the materi-
als, was above the ninth-grade level. Authors state that this is acceptable for health informa-
tion however,; this level of reading difficulty is above the average reading ability of U.S. adults.
They go on to suggest that upwards of half the population would have difficulty comprehend-
ing the material. Apart from the top 5 contenders, the other material used very clinical lan-
guage, pages were text-laden and lacked design

elements to guide the reader. Most materials also lacked
visual appeal or illustrations to add human interest and

reinforce key points. And overall, the authors state that these materials did not follow guide-
lines for plain-language materials.

General comments

This study aimed to survey publicly available patient education materials and to assess their
suitability to support informed decision making in early-stage prostate cancer. Using a sys-
tematic approach the review assessed and reported the content and quality of the material
collected.

Authors point out that although shared decision making was encouraged as part of the con-
tent of the materials reviewed, suggesting this beneficial is not enough and that patients must
be provided with guidance on how to engage in this process.

In 2004 (published year of this review) no decision aid was reported by this study.

The review describes the paucity of quantitative information found in the patient education
materials may be due to the difficulty inherent in outcomes that are highly variable and hard to
apply to a specific patient.

Limitations:

Only one reviewer was involved in judging the accuracy and balance issues of the material,
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dual reviewing may have allowed for a more diverse perspective or quality assured the accu-
racy scores.

Unfortunately, this review was conducted in 2001 and no report of the 2003 update exercise
was included. Given the rapid pace of health education materials, especially on the World
Wide Web, it is necessary to continually provide the systematic and rigorous approach (as
adopted in this study) to update this review.

Randomized controlled trials

Jones RB, J Pearson, A J Cawsey, D Bental, A Barrett, J White, C A White, W H Gilmour

Effect of different forms of information produced for cancer patients on their use of the
information, social support, and anxiety: randomised trial

BMJ 2006;332;942-948

Design: Randomized controlled trial (therapy), evidence level: 1+

Country: United Kingdom, setting: Secondary care

Inclusion criteria

874 patients identified from outpatient appointment diaries as starting radiotherapy treatment
for breast, prostate, cervical, or laryngeal cancer were registered with the study, and their
medical records were reviewed.

Of the 563 patients invited to take part, 400 (71%) consented. The 400 patients recruited
comprised 275 (69%) women and 125 men with ages ranging from 28 to 82 years with mean
age 59 (median 61).

Of these, 348 completed follow-up.
Patients had had their cancer diagnosed between five and 312 weeks before recruitment.

Two thirds (262, 68%) of the patients had breast cancer, and just under a third (118, 31%)
had prostate cancer.

Exclusion criteria Reasons for exclusion included receiving palliative care, severe pain or
symptoms causing distress, having cancer at other sites, having no spoken English, receiving
treatment for psychological or psychiatric problems, visual or mental handicap, and case
notes being unavailable, ambiguous, or illegible.

Population number of patients = 400.

Interventions (see attached table below)

The aim of this study was to explore the hypothesis that different methods of selecting and
printing information for cancer patients could improve emotional support by affecting interac-
tion with others, and so lead to improved psychological wellbeing.

Participants were randomised to 8 groups defined by the three binary factors under study:
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(a) half received personalised information that included data from their medical records,
whereas half had only general information from CancerBACUP for their cancer;

(b) half chose information interactively by selecting it with a computer at the oncology centre,
and half had a larger volume of material in booklets that were produced automatically; and

(c) half had additional anxiety management advice, and half did not.

The patients given booklets that were produced automatically contained up to 40-47 sections
and did not use the computer at the oncology centre.

Patients provided with general information only received the booklets Understanding Radio-
therapy, Diet and the Cancer Patient, and the appropriate cancer-specific booklet (such as
Understanding Breast Cancer)

Patients provided with general information and who selected information interactively could
choose sections from the above three booklets and from three further CancerBACUP book-
lets (Cancer and Complementary Therapies, Feeling Better Controlling Pain, and Sexuality
and Cancer). Patients were allowed to choose up to 10 sections from a menu. The anxiety
management advice was an extra set of pages with self help advice based on work in cogni-
tive behaviour therapy for anxiety.

The patients were allocated personalised information that was produced automatically re-
ceived selected information from the three general booklets plus information from their medi-
cal records.

Patients were allocated personalised information that they chose interactively could select
topics from their medical record such as problem list, treatment list, or your cancer.

For the patients who chose information interactively, sections chosen were recorded, and
whether they required help with the computer, or whether they used the computer mouse or
the touch screen.

Outcomes
Identification of information needs (content and format)

Social support requirement (as measured by the Helgeson's social support questionnaire
(HSSQ) Helgeson'’s social support questionnaire produces four scores—instrumental, infor-
mational, and emotional support (20 = “best”) and “negative interactions” (50 = “worst”)

Anxiety and Depression levels (as measured using the hospital anxiety and depression scale
(HADS). Scores = 8 (cases or probable cases of anxiety or depression).

Follow up
Patients were sent follow-up questionnaires three months later.

The questionnaires included Helgeson's social support questionnaire, the hospital anxiety and
depression scale, and questions about the patients' use and opinions of the booklets and their
reported understanding of cancer.

Results

The aim of this study was to explore the hypothesis that different methods of selecting and
printing information for cancer patients could improve emotional support by affecting interac-
tion with others, and so lead to improved psychological wellbeing.

At recruitment, patients were asked to complete a questionnaire at home. From this question-
naire, there was no difference between the intervention groups in terms of anxiety, depres-
sion, social support, age, sex, or length of diagnosis.

Of the patients who answered the questions, 326/375 (87%) were satisfied or very satisfied
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with the cancer information they had already received, 231/373 (62%) had read at least one
CancerBACUP booklet. Only 52/382 (14%) had obtained health information themselves from
the internet, but 67 (18%) had been given information from the internet by someone else, and
164 (43%) had never used a computer before.

199 Participants who interactively selected information the average time spent using the
computer (including explanation given by the researcher) was 9 minutes (range 2-30). A third

required help in using the computer; two thirds chose to use the touch screen, and a third
used the mouse.

Of the 82 (43%) patients who had not used a computer before, only two chose to use the
mouse. The researcher operated the computer for four people. On average, patients chose
eight sections (range 0-10); there was no difference by intervention or other factors.

The areas of information selected for PCa participants (n=29) included: Side effects, RT, un-
derstanding why RT was prescribed, healthy eating, PCa in general, possible PCa, general
tips.

3 month follow up:
Patient opinions of booklets and perceived understanding:

The booklets produced automatically, which were larger than those produced interactively by
patients, were more likely to be found useful and to tell the patient something new and less
likely to be seen as too limited, but they were also more likely to overwhelm some patients
than the booklets produced interactively.

The booklets with personalised information were more likely than those with only general in-
formation to tell the patient something new.

The patients given automatically produced booklets had higher overall satisfaction scores
than those who produced their booklets interactively.

When asked to rate their current understanding of their cancer, 26 (8%) rated it less than they
had done at recruitment, 188 (58%) rated it the same, and 110 (34%) rated it better, but there
was no difference by any of the intervention factors.

113 participants (35%) made positive comments about the booklets, 38 (12%) made negative
comments.

Patients with personalised booklets were more likely to mention the relevance of the informa-
tion than those given only general information (41% vs. 15%; Chi Squared = 9.3, 1df; P =
0.002)

Use of the booklets with others:

Compared with patients with general information only, patients with personalised information
were more likely:

e to show their booklets to their confidant (85% vs. 70%; Chi squared = 10.1, 1df; P =
0.001),

e to someone else in the household (32% vs. 19%; Chi Squared 2 = 6.8, 1df; P = 0.009),
and

e to someone outside the household (33% vs. 22%; Chi squared = 4.3, 1df; P = 0.04).
There was no difference for the other two intervention factors.

Those with personalised information were more likely than those with general information only
to think that it helped in discussing their cancer or its treatment (80% vs. 65%; Chi squared =
4.2, 1df; P = 0.04).
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Changes in social support:

Patients' social support scores showed a considerable range of changes from baseline to fol-
low-up. (From Helgeson’s social support questionnaire)

Changes observed:

informational support ranged from - 12 to 12,
emotional support from - 10 to 7,
instrumental support from - 8 to 7, and
negative interactions from - 11 to 22.

There were unexpected differences by the intervention factors in those who had shown book-
lets to their confidant. The negative interactions scale showed 42% of patients with personal-
ised information deteriorated, compared with only 24% of those with general information only.

Patients who were given anxiety management advice were more likely to have deteriorated
on the instrumental support scale than those not given the advice (27% vs. 13%).

Changes in anxiety and depression.

At follow-up, 145 patients (45%) had improved anxiety scores.

General comments

This study has been included because it addresses issues that were deemed important to
men with PCa and a substantial amount of men were included in the study. It must be noted
that gender difference exist in responses and perceptions and this was not evaluated in the
study.

Lepore, S. J., Helgeson, V. S., Eton, D. T. & Schulz, R. (2003) Improving quality of life in men
with prostate cancer: a randomized controlled trial of group education interventions. Health
psychology : official journal of the Division of Health Psychology, American Psychological As-
sociation, 22: 443-452.

Design: Randomized controlled trial (therapy), evidence level: 1+

Country: United States, setting: Tertiary care

Inclusion criteria

Men with prostate cancer, living within 1 hour's driving distance of their institution. Of 362 eligi-
ble patients, 279 completed the baseline interview and agreed to randomisation.

Exclusion criteria

History of other (non-prostate) cancer, metastases at the time of diagnosis.

Population

number of patients = 279.
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Interventions

Patients were randomly assigned to a control group, a group education intervention (GE), or a
group education-plus-discussion intervention (GED). Group education was a series of 6 weekly
lectures about prostate cancer topics of relevance to patients. The GED group also had a 45
group discussion after each lecture that was led by a clinical psychologist. The wives of the
men in the GED arm also had separate discussion, led by a female oncology nurse.

Outcomes

Prostate cancer knowledge assessed using a 13 item quiz. Ratings of the lectures. Health be-
haviour index - questions to measure whether patients engaged in the recommended positive
health behaviours. Quality of life, measured using the SF-36 scale. Depression was measured
using the Center for Epidemiological Studies Depression Scale. Disease specific quality of life
was assessed using the UCLA Prostate Cancer Index.

Follow up

29/279 patients (10%) were lost to follow up. Patients were interviewed at baseline, and at 0.5,
6 and 12 months after the intervention.

Results -

COMPARISON in  Group education Group education Standard care
Prostate cancer with discussion

Quality of life (SF- Overall score not Overall score not Overall score not No significant

36) reported reported reported difference be-
tween groups at
any time point
(baseline, 0.5, 6
and 12 months)
on mental and
physical function-
ing items

Depression mean (SD) CES- mean (SD) CES- mean (SD) CES- No significant
D score 054 D score 049 D score 0.46 difference be-
(0.45) at baseline, (0.48) at baseline, (0.52) at baseline, tween groups at
0.43 (0.42) at one 0.35 (0.44) at one 0.40 (0.49) at one any time point
year year year (baseline, 0.5, 6
and 12 months).

Prostate cancer Overall score not Overall score not Overall score not No significant
related quality of reported reported reported difference be-
life tween groups at

any time point
(baseline, 0.5, 6
and 12 months),
statistically  sig-
nificant improve-
ment with time for
sexual and uri-
nary functioning.

General comments
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Mishel, M. H., Belyea, M., Germino, B. B., Stewart, J. L., Bailey, D. E., Robertson, C. & Mohler,
J. (2002) Helping patients with localized prostate carcinoma manage uncertainty and treatment
side effects: nurse-delivered psychoeducational intervention over the telephone. Cancer, 94:
1854-1866.

Design:
Randomized controlled trial (therapy), evidence level: 1+
Country: United States

setting: Community

Inclusion criteria

Men with localised prostate cancer who were 2 weeks post catheter removal after RP or within
3 weeks of the start of radiotherapy. Men needed a telephone and an identifiable family mem-
ber willing to participate. Men were recruited from 9 treatment centres.

Exclusion criteria

Cognitive impairment, other cancer.

Population

number of patients = 239, mean age = 64 years. (relatively young)

Interventions

A psycho educational intervention by phone to the men with prostate carcinoma, with or with-
out supplemented delivery to a close family member. The intervention was directed at manag-
ing uncertainty and improving symptom control. The intervention was a weekly structured tele-
phone interview with a trained nurse every week for 8 weeks. During the interview, symptoms
and concerns were assessed and strategies were suggested. The control group received stan-
dard care only.

Outcomes

Uncertainty and uncertainty management programs (not reported in this appraisal). Number of
symptoms, symptom intensity, control of urine flow, ability to have an erection and satisfaction
with sexual function.

Follow up

Measurements were made at three time points: at entry into the study (baseline - T1), 4
months post baseline (T2) and 7 months post baseline (T3). Loss to follow up is not reported.

Results

Control over urine flow was rated on a 1 to 5 scale, 5 being complete control over urine flow.

COMPARISON Psychoeducational Psychoeducational Standard care
in  Men with counselling (man counselling (man

erectile dys- only) and carer)
function after

radical

prostatectomy

or EBRT
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Control over Figures are group At baseline 3.59 At baseline 3.88 In favour of the
urine flow means (SD). At (1.19), at 4 months (0.93), at 4 combined
baseline 3.64 4.59 (0.79) and at 7 months 4.41 treatment
(1.16), at 4 months months 4.73 (0.79) (0.71) and at 7 groups at 4
452 (0.71) and at 7 months 451 months (Wilks
months 4.56 (0.71) (0.71) lambda F=7.05;
p=0.01), but no
difference 7
months.

General comments Unclear who rated the symptoms (patient or nurse)

Davison, J. & Degner, L. F. 1997,
"Empowerment of men newly diagnosed with prostate cancer",
Cancer Nursing, vol. 1997 Jun; 20, no. 3, pp. 187-196.

Design:
Randomized controlled trial (), evidence level: 1-

Country: Canada

Inclusion criteria

Diagnosis: newly diagnosed patients with prostate cancer who had been told their diagnosis
and had not had their initial treatment consultation.

Exclusion criteria

Unable to read, speak, or write English; evidence of mental confusion.

Population
number of patients = 60,

age range 41 to 81 years.

Interventions

Consultation type: initial treatment consultation. Prior to the consultation (exact timing un-
clear), all patients were interviewed to introduce them to the idea that decisions would have to
be made about treatment and that the investigator was interested in assessing the extent to
which they would like to participate in making those decisions.

Baseline measurements were taken at this stage.

All patients were provided with the same written information package consisting of five bro-
chures containing various types of information about prostate cancer.

Intervention group (n = 30):

Men in the intervention group were encouraged to consider what type of information they
needed to assist them in deciding which treatment would be best for them.
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Investigator and patient then examined a list of potential questions to ask the urologist.
They also reviewed the information package.

Additional questions that arose from the discussion were added to the list, and the final list of
guestions was given to the participant.

Each individual was given a blank audiotape and made responsible for asking the physician
to tape their consultation. These men were also encouraged to bring their spouse/significant
other to the treatment consultation.

Comparison group (n = 30):

Participants and their significant other were given the information package, showed what it
contained and told that it might be helpful to read it before or after the initial treatment consul-
tation with their physician. They were not given either support in its use or a consultation tape.

Outcomes
e Timing of outcome assessment: approximately 5 to 6 weeks after the initial interview.

e Psychology: the Spielberger State-Trait Anxiety Inventory (STAI), and the Centre for Epi-
demiologic Studies

e Depression Scale (CES-D).
¢ Participation: The Control Preferences Scale (CPS).

e Use and opinions of intervention: Sociodemographic Profile Questionnaire (SDQ) (Part
Two).

Follow up

Part Two of the questionnaire was completed via a phone interview at approximately 5-6
weeks after the initial interview. Men in the intervention group were asked to evaluate the in-
tervention at this time.

Part Two of the SDQ was completed to evaluate the intervention.

The CPS, CES-D, and STAI were sent out to all participants in a self-addressed envelope on
the same day as the telephone interview.

Results

Objective: to determine whether assisting men with prostate cancer to obtain information
would enable them to assume a more active role in treatment decision making and decrease
their levels of anxiety and depression.

Method of analysis: Coombs' unfolding technique, chi-square test, Student's t-test.
Content:

various types of information about prostate cancer information that men thought they needed
to assist them in deciding which treatment would be best for them.

Context:

Who: two consultants involved (urologist) and researcher (researcher and patient then exam-
ined a list of potential questions to ask the urologist.

When: initial treatment consultations with patients who had been previously told their diagno-
sis (exact details of this were not described).

Format:
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written information package consisting of five brochures and audio tape of consultation with
urologist.

Anxiety and/or depression

No statistically significant differential effect between the groups that received and did not re-
ceive recordings or summaries of their consultations.

Participation

A significantly higher proportion of participants in the intervention group assumed a more ac-
tive role in treatment decision making than did participants in the control group.

Owing to the complex intervention, however, it is impossible to attribute this behaviour to the
audiotape alone.

Use and opinions of intervention

e 26/30 (86.7%) people in the intervention group had their consultation audiotaped, of whom
22/30 (73.3%) listened to their tape from 1 to 4 times.

e 15/30 (50%) used the tape to review the consultation and to share information with their
family.

e 8/30 (26.7%) used the tape to only review the consultation, and 1/30 (3.3%) used it only to
share information with his family. 2/30 (6.7%) reported using the tape to assist them in
treatment decision-making.

General comments
e Clinician and Assessor were not blinded
¢ Allocation concealment not used

¢ Randomisation: predetermined by block randomisation to ensure an equal number of pa-
tients for each

e physician (in fact, 34 were recruited from one physician and 26 from the other).
e Power calculation: not stated.
e Exact timing of the intervention delivery was unclear.

¢ The intervention was complex, having four main components (printed materials, question
list, support and consultation audiotape). Hence, the significant differences in measured
outcomes can only be attributed to the intervention as a whole.

e At pre-test | patients had significantly higher levels of state anxiety than C patients. This
suggests that the groups were not comparable at baseline.

e Intention to treat analysis was not stated.

Johnson, J. E. 1996,

"Coping with radiation therapy: Optimism and the effect of preparatory interventions",
Research in Nursing & Health, vol. 19, no. 1, pp. 3-12.
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Design: Randomized controlled trial, evidence level: 1-
Country: US

Inclusion criteria - Men scheduled to receive RT as an outpatient for localised PCa, written
English language skills and at least 18 yrs old.

Exclusion criteria - Men could not have had previous or concurrent cancer diagnosis except
basal cell skin cancer, no treatment of mental illness within the last 5 yrs,

Population —

62 patients receiving radiation therapy (RT) for prostate cancer met the inclusion criteria.
Sample number N = 62 (beginning of study)

Group 1. (Coping and self-care) = 22

Group 2. (Concrete objective) =20

Group 3. (Control) = 20

Mean age 69.6 yrs.

At all follow up points, n=62.

Clinical and demographic variables were distributed similarly amongst the groups.

Interventions —
3 intervention groups

1. Coping and self-care: ensuring that the man knows what he could do to deal with the ex-
perience of receiving RT.

2. Concrete objective: focussed toward allowing the patient to know what to expect and un-
derstand what would happen (helping him to deal with the experience of receiving RT)

3. Control: provision of information about treatment and the services provided by a cancer
centre

The interventions were based on the self regulation model which asserts that “cognitive rep-
resentations of impending experiences are instrumental to the process of coping”. And those
cognitive representations consist of emotional, subjective and objective responses. The inter-
vention for coping and self-care addressed the emotional/subjective responses (i.e. features
included information about management of side effects and emotional stresses). The Con-
crete objective addressed the objective responses and provided information about treatment,
duration of treatment, physical sensations to be expected).

Each of the 3 groups received 3 audio recorded messages delivered at:
a. prior to treatment planning
b. atthe time of the second treatment
c. During the last week of treatment.
Men in all groups received written summary of information covered in each message.

The researcher delivered the messages and gave the intervention to the men (the au-
thor/researcher presumably).

Outcomes —

Expectancies: measured using an 8 item Life Orientation Test (LOT) with a 5 point scale; 4
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strongly agree to 0 strongly disagree. Total scores ranged from 0-32.

Emotional Status: measured using a bipolar Profile of Mood States (POMS-BI). A list of 72
adjectives reflecting 6 moods. A 4 point Likert scale was used for each adjective. The higher
the mood scores the more positive the mood, possible range -54 to +54.

Duration of usual activities: The Sickness Impact Profile (SIP), the score from this reflected
the percentage of disruption in usual activities due to RT. Five categories made up the score
and the category of recreation and pastime was the focus of this study (where the most im-
pact was measured out of sleep/rest, mobility and social interaction and home management).

Clinical data focussed on presence or absence of side effects, and total number was the
score allocated.

Mood and disruption of activities were assessed 3 times during and 3 times after RT.

Follow up At 2 weeks, 1 month and 3 months after termination of treatment.

Results
Content:

Group 1. Coping and self-care: ensuring that the man knows what he could do to deal with
the experience of receiving RT (including the management of side effects).

Group 2. Concrete objective: focussed toward allowing the patient to know what to expect and
understand what would happen during RT (helping him to deal with the experience of receiv-
ing RT) and including the experience of side effects.

Group 3. Control: provision of information about treatment and the services provided by a
cancer centre.

Context/Format:
Each of the 3 groups received 3 audio recorded messages delivered at:
d. prior to treatment planning
e. atthe time of the second treatment
f.  During the last week of treatment.
Men in all groups received written summary of information covered in each message.
Results of the evaluation:
The self care instructions had no effect on mood or disruption of activities.

The concrete objective intervention (which described: simulation of treatment, experience of
treatment (including side effects), changes in side effects) had a positive effect on mood
among pessimistic men. The concrete objective information resulted in less recreation and
pastime disruption in both optimistic and pessimistic men at the times they experienced the
most RT side effects.

For ANOVA comparisons and numeric values please contact AM

General comments —

A combination of intervention group 1 and 2 would have been a valuable comparator to have
included.

Although randomisation was performed, no allocation concealment was conducted and some
blinding of the researcher was mentioned though not for the men involved.

Intention to treat analysis was not reported.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 27 of 1353



DRAFT FOR CONSULTATION

Power calculation was not included and from the sample size used, the study would have
been underpowered. Where statistical power analysis is a set of procedures and formulas
(and includes sample size) that allow you to arrive at a number that says how likely it is that
you would achieve statistical significance.

Kim, Y., Roscoe, J. A., & Morrow, G. R. 2002,

"The effects of information and negative affect on severity of side effects from radia-
tion therapy for prostate cancer",

Supportive Care in Cancer, vol. 10, no. 5, pp. 416-421.

Design: Randomized controlled trial, evidence level: 1-
Country: US

Inclusion criteria -

Exclusion criteria -

Population —

Men receiving RT as curative treatment for localised PCa as outpatients, having no previous
or concurrent cancer diagnosis (except basal cell skin cancer), being able to speak and read
English, having no history of mental illness or alcoholism, being capable of meeting daily
basic needs independently (Karnofsky Performance status of at least 80%), and being 18
years or older.

184 men from 8 cancer centers were enrolled from 1991 to 1997; only 152 patients were fully
evaluable.

The mean age of the sample of 152 patients was 70.8 years (range 44—85 years).
The distribution of disease stage:

13% with stage A,

66% with stage B, and

21% with stage C disease.

Most of the patients (92%) did not receive hormonal therapy.

Participants were randomly assigned to either the intervention group (N=77) or the compari-
son group (N=75).

Interventions —

This study aimed to evaluate the efficacy of an informational intervention in ameliorating or
preventing the development of side effects (from RT).

The study works on the premise that:

(a) a self-regulation perspective (side effects will be less severe and affect would be less
negative for patients who receive an informational intervention than for
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those who do not), and
(b) a negative affectivity perspective

(Severity of self-reported side effects would be positively associated with increased negative
affect).

The intervention:

Men in both the intervention and the comparison groups listened to brief tape-recorded mes-
sages in the clinic before their first and fifth RT sessions.

The lengths of the audio-only tapes were 4 and 8 minutes, respectively, for these two treat-
ments.

A member of the research staff stayed with each patient while the tape recordings were
played.

The tape-recorded messages for the comparison group contained general and global infor-
mation that was generally available to all RT patients, including resources available to them in
the treatment setting.

The first message contained an explanation of the RT adapted from the pamphlet, “Radiation
Therapy and You,” it contained:

¢ Information about different types of RT,
o the use of high-energy X-rays to destroy cancer cells,
¢ how the type and dose of RT were matched to the type, location and size of the tumor.

The second message described the services available at the treatment facility (e.g. pharmacy
for prescriptions, social services, etc.), the roles of the staff (e.g. treatment nurse, physicist,
social worker, receptionist, and physician) involved in the patient’s treatment, and a listing of
community services available in the area (support groups, transportation, etc.).

The messages also included self-care instructions to help patients to control or lessen side
effects. Clinic personnel answered all questions men had concerning their treatments.

After the first tape at the second treatment, the men completed the POMS and provided de-
mographic and clinical information (POMS 1 early-treatment phase: time 1). At the last treat-
ment, after the 5" treatment, patients were asked to fill out the POMS again and to complete
the Severity of Side Effects Questionnaire (POMS 2 late-treatment phase: time 2).

Outcomes —

Severity of side effects: measured using a 5-point Likert scale (O=not at all, 5=extremely se-
vere), for each of the following potential side effects: diarrhea, fatigue, skin changes and/or
irritation in the treatment field, sleep disruption, and urinary problems.

Negative effects: measured by the tension-anxiety, anger-hostility, and depression-dejection
subscales of the Profile of Mood States (POMS). 36 adjectives describe men’s’ feelings dur-
ing the past week using a 5-point Likert scale (O=not at all, 5=extremely). An average score of
the three negative emotions is calculated to create a composite level of negative affect.

Clinical and demographic data is collected.

Follow up —

Apart from the study procedure assessing men’s responses throughout their RT, no follow up
was done.

Results
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Content:

Men in both the intervention and the comparison groups listened to brief tape-recorded mes-
sages in the clinic before their first and fifth RT sessions (i.e. 2 messages)

The first message contained an explanation of the RT adapted from the pamphlet, “Radiation
Therapy and You,” it contained:

e Information about different types of RT,
e the use of high-energy X-rays to destroy cancer cells,
e how the type and dose of RT were matched to the type, location and size of the tumor.

The second message described the services available at the treatment facility (e.g. pharmacy
for prescriptions, social services, etc.), the roles of the staff (e.g. treatment nurse, physicist,
social worker, receptionist, and physician) involved in the patient’s treatment, and a listing of
community services available in the area (support groups, transportation, etc.).

The messages also included self-care instructions to help patients to control or lessen side
effects. Clinic personnel answered all questions men had concerning their treatments

Context:

Men in both the intervention and the comparison groups listened to brief tape-recorded mes-
sages in the clinic before their first and fifth RT sessions.

The lengths of the audio-only tapes were 4 and 8 minutes, respectively, for these two treat-
ments.

A member of the research staff stayed with each patient while the tape recordings were
played.

Format:

Audio taped messages.

Results:

The authors provide a concise summary:

Men in the informational intervention group reported less severe fatigue(marginally significant)
and sleeping problems than those in the comparison group, and increased negative affect
was positively associated with the severity of self-reported side effects, regardless of group
assignment. However, skin problems were not associated with either group assignment or the
change in negative affect. Baseline negative affect was not related to symptom development,
although the development of side effects was associated with an increase in negative mood.
The results suggest that men could benefit from increased knowledge about what to expect
during their RT

No significant differences between the intervention and the comparison groups in age, dis-
ease stage, daily dose of radiation, total number of RT sessions, or field size.

The effects of information and negative affect on severity of side effects.

Group assignment contributed significantly to the severity of sleeping problems and was a
marginally significant contributor to fatigue severity.

Group assignment was not significantly related to the other side effects or to change in nega-
tive affect. Subsequent t-test analyses revealed that patients in the comparison group re-
ported more sleeping problems (P<0.03) and fatigue (P<0.06) than those in the intervention
group. Thus the informational intervention reduced self-reported fatigue and sleeping prob-
lems, but it did not reduce negative affect or the three other side effects examined.

A change in negative affect would be related to side-effect severity was tested, this was true
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fro diarrhoea, fatigue, sleep problems, and urinary problems, but not for skin problems.

The early-phase negative affect score was not significantly related to side-effect development
in any of the analyses. Greater fatigue was associated with assignment to the comparison
group (P<0.052) and with an increase in negative affect (P<0.02). Sleeping problems were
also associated with being in the comparison group (P<0.02) and with an increase in negative
affect (P<0.001). Urinary problems and diarrhoea were associated only with concurrent nega-
tive affect (P<0.002 for each), while skin problems were not associated with any study vari-
ables

The results of the present study indicate that specific side effects of RT for prostate cancer
can be reduced by an informational intervention and are related to change in negative affect
during the course of treatments.

General comments —
No blinding, allocation concealment, no power analysis was conducted.
Longitudinal data is required to assess the impact of side effects and psychological factors.

Overall an informative study, providing a useful intervention. Although conducted in the States
it could be introduced in the UK, service arrangements might require adjustment. Applying
this intervention in an actual clinic setting is required to assess if this can effectively applied.

Templeton, H. & Coates, V. 2004,

"Evaluation of an evidence-based education package for men with prostate cancer on
hormonal manipulation therapy",

Patient Education & Counseling, vol. 55, no. 1, pp. 55-61.

Design: Randomized controlled trial, evidence level: 1-
Country: UK

Inclusion criteria —

Men with a known diagnosis of PCa, who commenced HMT within the year 2000. From the
sampling process. 60 men fulfilled these criteria.

Exclusion criteria —

Confused or terminally ill patients and patients who were unaware of their diagnosis were ex-
cluded

Interventions —

The aim of this study was to evaluate the effect of an evidence-based education package on
the knowledge of disease and treatment, quality of life (QOL), coping and satisfaction with
care of a sample of men with prostate cancer on hormone manipulation treatment (HMT).

A pre-test questionnaire assessed outcome listed.

The intervention was the delivered to the EG group of men after the pre-test.
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The post — test questionnaire was conducted (timing not reported)

The intervention:

e Verbal information and a printed booklet were provided to the men.

e The researcher read through the information booklet with each participant.

e The men were asked if there was any information that they would like clarified and the
main points were summarised.

e Other practical tips for promoting patient understanding of information were integrated into
the delivery of the education package and included allowing the patient to decide the
speed of the delivery of the intervention, respecting silence, repeating information as re-
quired and the use of simple language with simple explanations.

e Men were made aware of the means by which they could obtain further information.

Information included theoretical and contextual issues pertinent to PCa. Readability levels
were assessed and diagrams were used to explain concepts. No exact details of the informa-
tion were described only a description of these theoretical and contextual issues were listed.

Outcomes —
e Knowledge of PCa and HMT

e QoL using the FACT-P (Functional Assessment of Cancer Therapy-Prostate cancer ver-
sion made up of physical, social/family functional and emotional well-being and prostate
cancer specific (PCS) subscales.

e Coping Assessment. measured using the Jalowiec Coping Scale (JCS-40), which as-
sesses affective and problem-oriented coping strategies.

e Patient satisfaction: measured with the Client Satisfaction Questionnaire (CSQ-8).

o Demographic details.

Follow up A post — test questionnaire was conducted (timing not reported)

Results —
Content:

Information included theoretical and contextual issues pertinent to PCa. Readability levels
were assessed and diagrams were used to explain concepts. No exact details of the informa-
tion were described only a description of these theoretical and contextual issues were listed.

Context:

The education package was delivered to the EG following completion of the pre-test ques-
tionnaire by the researcher.

Time taken to describe the booklet and its contents were not described.
Format:

Verbal information and a printed booklet were provided to the men.
Results of the intervention:

58 men participated:

e control group (CG) (n=29)

e experimental group (EG) (n=29)
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At follow-up 55 men replied giving a response rate of 85%. (EG=28; CG=27)
Knowledge of PCa:
A potential score of 14 could be obtained.

CG pre-test mean score = 3.19 (S.D. =1.96) EG pre-test mean score = 4.04 (S.D. =1.88) No
significance difference existed between the groups regarding their pre-test knowledge of dis-
ease (t=-1.644; df =53; P=0.106).

CG post-test mean score = 4.04 (S.D.=3.30) EG post-test mean score = 11.11 (S.D.=3.33)

When the pre-test and post-test mean scores for knowledge of the men in the EG were com-
pared, a significant difference was observed (t=-12.769; df.=27; P<0.001)

No significant difference existed between these scores in the CG (t=-1.940; df. =26;
P=0.063).

Knowledge of Treatment:

A potential score of 10 could be obtained.
For the pre-test mean scores:

EG =2.89 SD=1.37,

CG =2.41, SD=1.58

For the post-test mean scores:

EG =7.46, SD = 2.33

CG =2.67,SD =227

QolL:

At pre-test, no statistical difference existed in any of these subscales between the EG and
CG.

For EG, a significant difference existed in all subscales of the FACT-P between pre- and post-
test

For CG, no significant difference existed in the majority of the subscales between pre- and
post-test, apart from the PCS, which declined at post-test.

Coping:

The study reports that both the EG and CG used ‘problem-oriented’ coping mechanisms more
often than ‘affective coping’ mechanisms at pre and post-test.

On further analysis, it was found that there was no difference in the coping mechanisms util-
ised by the CG (t=—-1.35; df. =26; P=0.188) or the EG (t=—1.585; df. =27; P=0.125) between
pre- and post-test.

Patient satisfaction:
With a possible cumulative score of 32 for the CSQ-8, the following were observed.

A significant difference between the groups at pre-test was found, with the CG more satisfied
with their care (t=2.442; df. =53; P=0.018).

No significant difference existed between the pre- and post-test CSQ-8 scores of the CG
(t=-1.925; df. =26; P=0.065).

Satisfaction with care was significantly improved in the EG between pre- and post-test
(t=—-6.476; df. =27; P<0.001).

No significant difference existed between the age groups, marital status and social class of
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the CG or EG regarding satisfaction with their care.

General comments —
Limits of this study include:

Authors note: It was believed that interviewer presence at post-test could have introduced
bias into the study. They suggest inclusions of a booklet only group in further evaluations.

Stage of disease was not measured in this study, which could have yielded different results
had it been administered prior to treatment.

Ongoing long term effects would be valuable results to observe.
Allocation concealment and blinding were not conducted in this study.

Power calculations were not included. Where statistical power analysis is a set of procedures
and formulas (and includes sample size) that allow you to arrive at a number that says how
likely it is that you would achieve statistical significance.

Further applicability will need to be tested with a larger, more diverse group of men.

Generalizability to the UK setting is achieved.

Lepore, S. J. & Helgeson, V. S. 1999,

"Psychoeducational support group enhances quality of life after prostate cancer",
Cancer Research Therapy & Control, vol. 8, no. 1-2, pp. 81-91.

RCT, level 1-
Country : US

Setting: community

Inclusion Criteria:

Men who had surgery or RT for localised PCa.

Population:

Men from 4 physician led centres who had surgery or RT for localised PCa.
24 men participated.

Control group: n=12

Intervention group: n=12

More men in intervention group had stage C PCa, and more men in control group had stage a
(Jewett stage system used)

Slightly more men in the intervention group had RT. 50% more men in the intervention group
had hormonal treatment than the control group. No sig. diff was observed between the
groups.
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Age range of participants was not included, only a statement about the ‘advanced age’ of the
group.

Both groups, at 1-2 weeks completed a pre-intervention interview (in men’s’ homes.)

At 2 weeks post-intervention, another interview was conducted.

Several outcomes were measured at each time point of pre and post-intervention (referred to
as period) for each group control and intervention (referred to as group) — see outcomes

Intervention

This study investigated the efficacy of a psycho-educational support group intervention to im-
prove the quality of life of men with PCa.

Men had received treatment (surgery or RT).
The intervention consisted of 6 weekly meetings.

Each meeting was a 40 minute lecture delivered by an expert in a different field. Followed by
a 20 minute discussion time involving facilitators, men and their partners. For discussion time,
men and women convened in separate rooms with separate facilitators.

Experts included a medical oncologist, a nutritionist, incontinence nurse specialist, urologist,
clinical psychologist and oncology nurse.

Facilitators included a male clinical psychologist and a female oncology nurse.
Topic of weekly meetings included:

e Overview of PCa

e Cancer nutrition and exercise

e Managing Physical Side effects

e Stress Management

e Communication and Intimacy

e Follow-up care

Please ask AM for details of the content of each lecture.

The control group did not attend a series of weekly meetings.

Outcomes:

e Knowledge

e QoL: Physical and mental function (SF-36)

¢ Interpersonal conflict (Lepore Social Conflict scale)

¢ Intrusive and avoidant thoughts (Impact of Events Scale, IES)

o Self Efficacy (perceived personal control)

Results:
Knowledge:

Pre-test score for both groups was very low. A significant group X period was observed, F (1,
22) = 20.85, p<0.001. The intervention group showed a greater improvement in knowledge
after the intervention compared to the control group.
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QolL:

When a series of statistical test (ANOVAs) were conducted between group and period on,
each of the different scales that make up the QoL outcome it found there was no significant
differences.

A group by period interaction effect on mental health (F (1, 22) = 5.15, p<0.05). The interven-
tion group had greater gains in their mental health scores over time that the control.

Psychosocial Outcomes

A significant difference between group by period interaction on the amount of conflict with
spouse (F (1, 20) =8.84, p<0.01) and family/friends (F (1, 22) =6.23, p<0.05). That is, over
time, controls reported increases in interpersonal conflict with wife and with family/friends
compared to the intervention group, who reported no change in conflict with wife or fam-
ily/friends.

A significant difference between group and period interaction (F (1, 19) =4.57, p<0.05) on self
efficacy was observed. That is, over time, the intervention group had a greater increase in self
efficacy that the control group.

Neither group showed a significant change in frequency of avoidance or intrusive thoughts
about cancer. There was a significant difference between group and period interaction
(F(1,21)=4.63,p<0.05) on ratings of distress by intrusive thoughts, that is, men in the interven-
tion group tended to be less distressed by intrusions compared to the control group.

Social support:

The study examined the effect of participation in the psycho-educational support group and
addressing unmet support needs. To do this, the interaction between social support (with wife
and family/friends) and changes in mental health as a function of Group was analysed. Au-
thors hypothesised that inadequate support would be associated with poorer mental health in
the control group and not in the intervention group.

The analysis indicated that dissatisfaction with wife support and low levels of received support
from family/friends were associated with poorer mental health in the control group. But not
with the intervention group.

From this analysis authors conclude that men with unmet support needs benefited the most
from the intervention, suggesting that education and emotional support can be provided in the
form of a the psycho-educational support group to men who cannot get adequate information
and emotional support from their social networks.

Follow-up:

At 2 weeks a post-intervention interview was conducted

COMMENTS
No blinding, allocation concealment, no power analysis was conducted.

Longitudinal data is required to assess the impact of group support intervention and psycho-
logical factors.

Authors point out that amidst the current thought (from literature and anecdotally) that men do
desire to discuss their experiences, both emotional and practical, in a group discussion for-
mat. They based this point on the fact that they achieved an accrual rate of 83% and 100%
follow-up rate (pre and post-test numbers). Given the small numbers involved in this study, it
would seem a little presumptuous to make this claim. The intervention requires further as-
sessment with larger numbers of men before a conclusive effect size can be deduced.
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Prospective cohort study

Onel, E., Hamond, C., Wasson, J. H., Berlin, B. B., Ely, M. G., Laudone, V. P., Tarantino,
A. E., & Albertsen, P. C. 1998,

"Assessment of the feasibility and impact of shared decision making in prostate can-

cer,

Urology, vol. 51, no. 1, pp. 63-66.

Design: Prospective cohort study (), evidence level: 2+
Country: United Kingdom,

setting: Primary care

Inclusion criteria

Patients presenting to any 4 physician practices with newly diagnosed PCa.
111 men viewed the video, 48 - 83 mean 67

97 men completed questionnaires.

95 of this group completed follow-up questionnaires.

Exclusion criteria

Incomplete medical records or failure to complete the initial survey.

Population

Number of patients = 111, age range 48 to 83 years, mean age = 67 years.

Interventions

This study explored the feasibility of using a standardised video presentation in a busy prac-
tice in order to increase patients' understanding of their disease and treatment options.

Content:

The video presentation discussed risks and benefits of PCa treatment, details about potential
treatment outcomes associated with radical surgery, EBRT, and watchful waiting.

The video had 6 different version and were adjusted according to the risk factors of the pa-
tient (age, Gleason score, tumour grade)

Format:

45 minute video presentation

Context:

Who: No information about who made the presentation.

When: The video was played after the 30-minute standard consultation with an urologist in the
practice or the patient could take the video home to watch (most elected to take it home to
watch). After viewing the video, the patient then had a discussion with the treating physician.

Outcomes

Knowledge assessment about familiarity with disease process and the different treatment op-
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tions. Perceptions regarding patient participation. Satisfaction with decision

Follow up

A follow up questionnaire was conducted to assess final treatment decision and the impact of
their discussion with their treating physician.

Results

A questionnaire recorded patients' responses before and after viewing the video. A follow up
guestionnaire was conducted to assess final treatment decision and the impact of their dis-
cussion with their treating physician.

Content:

The video presentation discussed risks and benefits of PCa treatment, details about potential
treatment outcomes associated with radical surgery, EBRT, and watchful waiting.

The video had 6 different version and were adjusted according to the risk factors of the pa-
tient (age, Gleason score, tumour grade)

Format:

45 minute video presentation

Context:

Who: No information about who made the presentation.

When: The video was played after the 30-minute standard consultation with an urologist in the
practice or the patient could take the video home to watch (most elected to take it home to
watch). After viewing the video, the patient then had a discussion with the treating physician.

Results of the interventions:
Patient understanding of disease process (as reported by patients in the questionnaire)
Pre video 56% poor/fair
38% good/very good
6% excellent
Post-video 6% poor/fair
80% good/very good
14% excellent
Post-Physician 6% poor/fair
55% good/very good
40% excellent
Patient perceptions about participation in treatment decision.
For Surgery:  84% were satisfied with choice
82% indicated that they participated a lot
66% indicated they would choose the same treatment again
For RT: 94% were satisfied with choice
84% indicated that they participated a lot

55% indicated they would choose the same treatment again
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For Hormonal treatment: 100% were satisfied with choice
82% indicated that they participated a lot

71% indicated they would choose the same treatment
again

For watchful waiting: ~ 91% were satisfied with choice
75% indicated that they participated a lot

68% indicated they would choose the same treatment
again

2 patients out of 97 expressed the desire to let the physician make a treatment decision.

General comments
Limitation of study:

Bias exists because of the lack of randomisation, assessment and questionnaires were not
described so it is difficult to make an objective assessment of outcomes listed. It would be
valuable to have had statistical analysis of proportions reported. As well as an analysis of the
relationship between knowledge assessments and treatment decisions.

Flynn, D., van, S. P., van, W. A., Ahmed, T., & Chadwick, D. 2004,

"The utility of a multimedia education program for prostate cancer patients: a forma-
tive evaluation”,

British Journal of Cancer, vol. 91, no. 5, pp. 855-860.

Design: Prospective cohort study, evidence level: 2-
Country: UK

Inclusion criteria -

Exclusion criteria -

Population —
The participants were 67 men recently (1 week or less) diagnosed with prostate cancer.

The men were selected based on consultant urologists' assessment of their suitability for in-
clusion in the study.

The age range was 48-89 with a mean age of 65.7 years (SD=7.95).

The percentage of participants with secondary (school, aged 16), further (college, aged > 16)
and higher education (university ages > 18) was, ages 50, 36 and 14% respectively. The ma-
jority were married (90%), retired (76%), resided in their own homes with at least one other
person (84%) and attended the study session with their spouse (70%).
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Interventions —

A multimedia program (MMP) was developed to educate patients with prostate cancer about
their disease.

This study conducted a ‘formative evaluation' by investigating the effect of the MMP on
knowledge acquisition, psychosocial functioning, preference for participating in treatment de-
cisions and information needs of patients recently diagnosed with PCa.

The authors state that a formative evaluation is an evaluation that takes place before actual
implementation of a final product, and which influences the development of the product (a
pilot study).

A within-subjects design was used to evaluate the utility of the MMP.

The study evaluated the intervention at: pre-trial - immediately before using the MMP post-
trial - immediately after using the MMP.

Outcomes —

The outcome measures were the level of cancer-related knowledge, psychosocial functioning,
treatment decision-making role and information needs.

Psychosocial functioning was assessed with 20 items describing common emotional states
and coping strategies employed by cancer patients. A principle component analysis of the 20
psychosocial items vyielded three components: distress, positive approach and non-
acceptance.

Treatment decision-making role was assessed with the Control Preference Scale.

Information needs were assessed from a free text response on the questionnaires. Partici-
pants recorded their most important information need at pre- and post-trial. They were also
asked to state the most important knowledge they had acquired at post-trial.

Follow up —

The study evaluated the intervention at: pre-trial - immediately before using the MMP post-
trial - immediately after using the MMP

Results —
Content:

An MMP (developed using previous research on the information needs of prostate cancer
patients, such as Davison 95) and a working committee consisting of two consultant urolo-
gists, a health psychologist, a psychologist specialising in human-computer interaction and a
multimedia developer.

The MMP was comprised of six cancer-related modules:
(a) prostate anatomy,

(b) disease stages, aetiology and symptoms,

(c) diagnostic techniques,

(d) treatment options (surgery, hormonal therapy and radiotherapy) and side effects, which
included a research update,

(e) coping strategies and

(f) further information (self-help groups, prostate cancer organisations, further reading and a
cancer glossary).
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Context:

The MMP was operated on a stand-alone PCa and participants navigated through the MMP
using a mouse.

Participants were instructed how to use the MMP by a research assistant who was present
throughout the study session. No time limit was imposed on patients for browsing the MMP

After the consultation where the diagnosis of PCa is delivered, the urologist or prostate can-
cer nurse informed the participant about the study and provided them with a study information
sheet (that detailed the study aims and rationale) and a consent form.

Participants were given the choice of participating immediately, or within 1 week after the di-
agnosis consultation. They were also given the choice of attending the study session with a
significant other or alone. A private room situated within the urology department was used to
conduct the study.

Format:
The MMP combined text with sound, narration, images, animation and streaming video.

The interface used a selection of on-screen buttons (forward, back, exit) that controlled inter-
action and navigation through the MMP.

Results of the evaluation:
Knowledge:

After browsing the MMP significant increases in knowledge, that is, overall levels of correct
responses significantly increased between the pre- and post-trial conditions (t [59]=4.49,
P<0.001).

The following knowledge components all showed a significant increase from pre and post trial
conditions: cancer in general, PCa anatomy, disease advancement, aims and side effects of
RT and hormone treatment.

Knowledge did not change for aims and side effects of surgery.

A multiple regression analysis showed that being married was a significant predictor of overall
knowledge gain between the pre- and post-trial conditions (R2=0.10, P<0.05).

Psychosocial functioning (Distress):

A related t-test revealed that distress decreased significantly between the pre- and post-trial
conditions (t [58] =2.35, P<0.05)

Treatment Decision Making:

In the pre- and post-trial study conditions, 68 and 71% respectively of participants preferred
an active or collaborative role in treatment decisions.

No significant differences in treatment decision-making roles between the pre- and post-trial
study conditions was observed.

A significant shift in preferences for a more active role in treatment decisions was reported for
(a) participants who attended the study session with their spouse or partner (z= -2.9, p< 0.05)
(b) participants who were married (z=-1.98, p<0.05)

Information needs:

A frequency analysis revealed six categories of primary information needs at pre-trial: likeli-
hood of a cure (28%),

Treatment side effects (15%),
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Coping strategies (13%),

Diagnostic tests (12%),

treatment duration (7%) and

Aetiology (4%).

In total, 19% stated that they had no information needs at pre-trial.

At post-trial, five categories of information needs displayed at least a 40% decrease, with only
aetiology displaying a negligible increase.

Approximately 66% of the participants indicated that they required no further information
needs at post-trial.

Seven categories were reported as the most important knowledge acquired:
Hereditary risks (30%),

Aetiology (24%),

Likelihood of a cure (4%),

Disease advancement (4%),

Coping strategies (2%),

diagnostic tests (2%) and

Treatment side effects (2%).

Approximately one third could not decide upon the most important knowledge they had ac-
quired.

General comments —

Authors report that the findings of their study is consistent with other studies that have found
that an interactive patient education interventions will significantly reduce distress, gain more
cancer-related knowledge, and increase the desire for a more active role in treatment deci-
sions. The authors point out that the reduction in distress is an important finding given that
less distressed patients are better able to make sense of their experience with cancer and
seek desired information (as reported by another study).

Other important conclusions about this study include:

Some inconsistencies with previous research which reports the majority of men within 0-13
weeks of receiving their diagnosis preferred a passive decision-making role (Davison et al
1995). However, more recent studies show similarity with the current study reporting that 68%
(Davison and Degner 97), 75% (Wong et a) and as many as 93% (Davison et al 02) of men
recently diagnosed prefer either an active or collaborative role in treatment decisions. This
trend in the current study could be attributed to the relatively low mean age of the study par-
ticipants (Davison et al 02), and/or spousal support that served as a catalyst to learn and take
part in shared decision-making.

References cited above:

Davison,B.J.; Degner,L.F.; Morgan,T.R.1995 Information and decision-making preferences of
men with prostate cancer. Oncology Nursing Forum 22: 1401-1408

Davison, J. & Degner, L. F. 1997, "Empowerment of men newly diagnosed with prostate
cancer", Cancer Nursing, vol. 1997 Jun; 20, no. 3, pp. 187-196

Wong et al 2000 Men with prostate cancer: influence of psychological factors on informational
needs and decision making. Journal of Psychosomatic Research. 49: 13-19
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Davison et al 2002 Assessing information and decision preferences of men with prostate can-
cer and their partners. Cancer Nursing. 25:42-49

Limitations of this study include:

Problematic sampling method (due to the selection by urologist the participants may have
produced an unrepresentative sample as reasons for exclusion were not recorded.

Generalizability to a wider population of men with PCa is difficult because the participants'
disease stage and functional status was not recorded. Furthermore, given the generally late
onset of prostate cancer, the mean age (66 years) of the study participants was relatively
young.

A research assistant supported the participants throughout the study session, which may
have impacted upon the participants' level of distress and could possibly have impacted and
biased the knowledge uptake and desire to participate in treatment decisions. The authors
also recognise that this level of support needs to be evaluated for the effectiveness of the
MMP.

List, M. A., Sinner, M., & Chodak, G. W. 1999,

"Improving knowledge about prostate cancer: The development of an educational pro-
gram for African-Americans",

Prostate Cancer & Prostatic Diseases, vol. 2, no. 4, pp. 186-190.

Design: Prospective cohort study, evidence level: 2-
Country: US

setting: community

Inclusion criteria -

Exclusion criteria -

Population —

Participants were recruited through advertisement within African American community net-
works. They included both men (not necessarily with PCa) and women

Interventions —
To evaluate the content and format of an educational program about PCa.

A one-hour educational seminar presented by a Health educator in conjunction with a series
of slides. Content was made up of information about general on the prostate gland, BHP,
PCa, methods (not sure what this means), controversies about screening and diagnosis, risk
factors for PCa, early symptoms, common cancer myths, and treatment options.

A baseline questionnaire recorded demographics and knowledge levels of PCa related is-
sues. The seminar was delivered by a health educator and then a post-seminar questionnaire
was completed by participants (assessing knowledge levels).
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Outcomes —
Knowledge levels (pre and post-seminar).

The questionnaire used to assess knowledge was prepared in house in consultation with
health care providers and men with PCa.

Results —
Content:

A one-hour educational seminar presented by a Health educator in conjunction with a series
of slides. Content was made up of information about general on the prostate gland, BPH,
PCa, methods (not sure what this means), controversies about screening and diagnosis, risk
factors for PCa, early symptoms, common cancer myths, and treatment options.

Context:

Delivered by a health educator, specifically employed to deliver the seminar.
Timing is not described.

Format:

2-12 people attended the seminar program

Results of the evaluation:

52 African Americans completed the pre and post-seminar questionnaires. 71% were male,
90% with at least a high school diploma.

Pre seminar correct responses (mean) = 20.2% (+/- 15%)
Post seminar correct responses (mean) = 67.3% (+/-20%)

A significant difference was observed between these scores, p<0.001. The knowledge levels
increased significantly after the seminar program.

Post seminar questions where only 50% or less of participants correctly answered questions
were;

e s it true/false that PCa is the most common cause of urinary difficulties in men?
e Which group of men will benefit most from PCa screening?

e Issues about side effects after surgery.

General comments —

This pilot study was able to provide some preliminary findings about the lack of knowledge of
some African Americans and that an educational seminar could possibly address this issue.

The intervention requires further unbiased studies, e.g. controlled studies. Sampling was not
adequate, purposeful sampling has a selection bias for specific types of people. Participant
group was not exclusively men with PCa.

Authors note that they considered information to have been adequately conveyed if at least
two thirds (65%) of participants responded correctly at Post seminar questionnaire. While only
3 areas were reported below 50% another 3 areas were below this limit. One of these impor-
tant areas was about treatment option available to men with early stage PCa. This reflects an
inadequate proportion of knowledge about treatment options. Authors do point out they are
reviewing the wording, format and presentation that is associated with this area of the pro-
gram.
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Feldman, J. S. 1993,

"An alternative group approach: using multidisciplinary expertise to support patients
with prostate cancer and their families",

Journal of Psychosocial Oncology, vol. 1993; 11, no. 2, pp. 83-93.

Design: Cohort Study, evidence level: 2-
Country: United States,

setting: Community

Inclusion criteria - men with metastatic PCa and family members

Exclusion criteria -

Population —

58 patrticipants: 35 men with metastatic PCa and 23 family members 43-75 yrs: 46% in their
60s.

The men were currently involved in a drug trial (suramin). No further details about sampling
were provided.

Interventions —

In order to address the psychosocial needs of the men involved in the suramin trial the re-
searcher developed a support group intervention, The Suramin Club.

The purpose of the Club was to provide a forum for men and their families to gain information
about the drug they were taking, discuss problems, gain mutual support and reduce the isola-
tion they experienced.

Outcomes —

A Likert-scale was used to measure utility of the support group programs/meetings N=11 and
trips/excursions N=4. (1= least useful to 4= very useful, beneficial)

Follow up Participants were interviewed about utility from 2 weeks up to 4 months after each
program session.

Results —

Content:

Oral presentations/programs were provided at the meetings covering topics such as:
= Information about PSA

= Information about Suramin and the trial

» Relaxation therapies

= Coping with Cancer related stress
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= Pain management

»Diet and nutrition

» Managing psychosocial responses to illness and treatment.
= Field trips/excursions.

Context:

= A clinical social worker and therapeutic recreation specialist led the group and co-ordinated
the programs.

= A patient representative was also involved to bring this perspective to the development of
the programs the Club provided.

= Programs were conducted by physicians, therapeutic recreation specialist, social worker,
nurse specialists and dieticians.

= The Club met weekly. And continued for 15 weeks
Format :

Support Group which includes discussion groups, oral presentations and field
trips/excursions.

Utility Scores:

No maijor differences between men and women’s scores were observed, however, no statisti-
cal analysis was conducted.

Overall mean scores for

» Pain management

= Information about PSA

= Information about Suramin and the trial
Ranged from 3.4 to 3.6.

Overall mean scores for the trips/excursions ranged from 3.8 to 4.

General comments —

Several limitations exist with this study. Along with no hypothesis testing and the lack of ran-
dom sampling and allocation of intervention, this study severely hinders the evaluation of how
effective this intervention was at addressing the objectives. The evaluation conducted is lim-
ited and unsophisticated.

Given the general evidence base about the effectiveness of support groups for men with PCa,
this study provides a very limited contribution.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 46 of 1353



DRAFT FOR CONSULTATION

Observational study

Meredith, P., Emberton, M., Wood, C., & Smith, J. 1995,

"Comparison of patients' needs for information on prostate surgery with printed mate-
rials provided by surgeons",

Quality in Health Care, vol. 1995 Mar; 4, no. 1, pp. 18-23.

Design: Observational study (therapy), evidence level: 3
Country: United Kingdom,

setting: Secondary care

Inclusion criteria

87 surgeons selected from all NHS and independent hospitals performing prostatectomy in
four health regions were included.

Men participating in a national prostatectomy audit were included in a 2 part survey study that
asked about information needs. Part 1 was a closed response questionnaire and Part 2 was
an open ended in-depth questionnaire.

Exclusion criteria -

Population -

Interventions

This study aimed to assess existing leaflets and factsheets on prostatectomy given by sur-
geons to patients, with specific attention to identification of strengths, weaknesses, and omis-
sions in the material.

The design involved a comparison of content of leaflets and factsheets with patients' needs
and discontents in a questionnaire survey as part of the national prostatectomy audit.

Outcomes

Collection of fact sheets used by surgeons when consulting with patients about treatment de-
cision making.

The most important areas for inclusion in a patient information booklet.

Identification of information needs for men

Results

53 out of 87 surgeons selected from all NHS and independent hospitals performing prostatec-
tomy in four health regions returned fact sheets. 25 different fact sheets were collected.

4226 out of 5361 men responded to the closed questionnaire and out 2000 randomly selected
men, 807 responded to the open ended, in depth questionnaire.

Content

From the closed ended questionnaire 17 topic were identified as being the most important
areas for inclusion in a patient information booklet. These were:

e physiology
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conseguences of enlargement
e symptoms and clinical severity
e cancer

¢ clinical tests

e choice of treatment (TRUS or surgery or other methods)
e description of TRUS

e hospital stay

e catheter

e outcome

e adverse effects

e waiting time for TRUS

e post op pain management

e recovery

e return to activity

e sexual intercourse

o follow up

Format:

leaflets and factsheets

Results of evaluation:

22 out of 25 factsheets reported a description of physiology although there was inconsistency
in the descriptions.

Only 6 / 25 fact sheets described prostate cancer and from the questionnaire responses 30%
of men wanted more information about this. A further 4 from indepth responses indicated the
need for more info about biopsy results and consequences.

4 factsheets mentioned tests required for diagnosis and 14% of questionnaire respondents
indicated a need for more information. 4 % of in-depth responses criticised the poor commu-
nication about details and results of tests.

22 | 25 sheets described details about TRUS and surgery and only 4 included info about other
treatment methods. But 26% questionnaire responses indicated the need for info about these
other treatment methods.

Less than 10 sheets mentioned info about hospital stay.

24 sheets described the involvement of catheters only 3 actually mentioned the need to keep
them clean. 21% of respondents indicated that required more information on this topic.

Although only 4 sheets mentioned adverse effects, changes in sexual function were described
by 23. Some of the printed information was contrary to what the patients experienced, e.g. the
incidence and severity of sexual side-effects. Although the printed information described the
surgery itself and the function of the prostate well, they did not address topics like the side-
effects of treatment and non-surgical treatment options.

Post op pain management was covered by 14 sheets but 13% of respondents expressed dis-
satisfaction with the lack of information. The severity and duration of pain was underestimated
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by patients from the material they received

Recovery was described by 17 sheets but 28% of respondents said that it would be more
helpful to have had more information about this issue and what to expect.

Overall, fact sheets did include some key issues that men identified as important but the de-
tails of this info was inconsistent, misleading, inappropriately phrased. A mismatch between
what men wanted/needed and what was available from their surgeons. Generally, the infor-
mation they received was lacking in depth and quantity and did not meet their needs.

General comments

The date of the publication does pose some limitations and it would useful to conduct this
study in the present. Despite this major inconsistencies and mismatching was observed be-
tween what information surgeons provide and what men need or want. Authors point out that
current standards of printed information do not meet the needs and requirements of patients
undergoing prostatectomy.

The response rate of the questionnaire provided a valuable overview of men's experiences,
needs and wants about information needs.

The UK setting also provides a useful backdrop to the study and allows applicability of re-
sponses to the current setting.

Although factsheets (printed material) were collected it is not clear exactly what the respon-
dents of the questionnaire were responding about, i.e. written or verbal information. So un-
derstanding exactly what type of information they lacked and from whom they required it, is
unclear from this study. The content however can be described from this study.

Hybrid Study (qualitative and quantitative study designs used)

Feldman-Stewart, D., Brundage, M. D., Van, M. L., Skarsgard, D., & Siemens, R. 2003,
"Evaluation of a question-and-answer booklet on early-stage prostate-cancer", Patient
Education & Counseling, vol. 49, no. 2, pp. 115-124.

Design: Hybrid Study (therapy), evidence level: 2+
Country: United States,

setting: Primary care

Inclusion criteria
Participants for Phase 1:

Eligibility criteria for the patients were: at least 18 years old, diagnosis of stage 1 or 2 pros-
tate-cancer, PSA <20, Gleason score <8 and they had to understand English. Eligibility crite-
ria for family were that the patient was eligible and the family member was at least 18 years
old and could understand English. Close friends as identified by the patient were acceptable
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family members.

Patients were recruited at four different locations, through two community urologists, one
academic urologist, and three radiation oncologists at a cancer clinic.

Participants for Phase 2 study:

Eligibility criteria for the patients were: diagnosis of stage 1 or 2 prostate-cancer, Gleason <8,
PSA <20. Patients attending their initial consultation at one of four locations were offered the
study. The locations included two regional cancer clinics and two urology clinics. In addition, a
family member/friend was offered the study if one attended with the patient.

Exclusion criteria -

Population —
Phase 1:

11 readers (6 patients and 5 family members) to identify features of the booklet that may be
problematic.

Phase 2:

54 patients (79% response rate) and 33 family members (49% response rate)

Interventions

This study consisted of 2 phases that assessed the acceptability of a question-and-answer
booklet about early-stage prostate-cancer created for patients and their family members.

The title of the booklet evaluated in this study was: Treatment choices for early-stage pros-
tate-cancer in 1999, Patients' questions Doctors' answers.

Procedure of Phase 1:
After consenting, the booklet was given to the patient by the consulting doctor.

A semi-structured interview was a conducted by a research associate. The interviews were
conducted on a 1:1 basis with separate interviews for the patient and the family member.

Assessment interviews were scheduled approximately 1 week after the second consultation
(which typically occurs within a week or two after the initial consultation), when the treatment
decision was made, usually readers had the booklet for a couple of weeks to read.

Phase 2. a quantitative study aimed to :
gain an overall evaluation of the booklet,

clarify the proportion of readers for whom the features identified in the first study were prob-
lematic,

provide insight into how and why readers were reading the booklet, and
determine if patients and family differed on any of the outcomes

An evaluation questionnaire was provided for each participant with the booklet that they were
asked to fill in after they were finished using the booklet. The evaluation was then either
mailed directly to our research unit or returned to the doctor

Outcomes
Phase 1.

Qualitative study:
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identify features of the booklet that were problematic

list suggested improvements on these features

Phase 2.

The survey reported levels of usage and overall opinion (for patient and family members)

Evaluation of design features of the booklet (for patients only reported)

Results

Format:

Printed booklet

Context:

Provided by the consulting doctor to the patient.

Booklet produced in consultation with related medical staff (three radiation oncologists and
one urologist)

Booklet given to patient after the initial consultation with the doctor in preparation for second
consultation where a treatment decision is confirmed. (readers had the booklet for a couple of
weeks to read)

Content

The title of the booklet: Treatment choices for early-stage prostate-cancer in 1999, Patients’
questions Doctors’ answers. The booklet was developed was based on the following well
established principles (from earlier studies) :

e The information must be relevant to audience

e The information must be accurate

e The information must be accessible, comprehensible, and acceptable
¢ Identify further sources of information

¢ Help the reader to judge reliability of information

¢ Facilitate doctor patient/family communication

o Facilitate application of the information

For further details on booklet development please consult AM

Some key points related to PCa and the development of the booklet:

Relevant health professionals (urologists, radiation oncologists, nurses working in cancer cen-
tres, and radiation therapists) were consulted about the inclusion of relevant information re-
quired by a patient to make a treatment decision. Patients and families were also asked the
same questions and consensus was reached about a final set of issues that are required for a
treatment decision to be made.

In order to make information as accurate as possible for each reader a personal-information
form with the booklet on which the doctor recorded patient-specific details included. The de-
tails included disease characteristics along with other factors that might affect the patient’s
situation, such as age and co-morbidities, and individualized outcome estimates for seven
probabilistic benefits and risks. To assist the doctor in providing outcome estimates most ac-
curate for the individual, doctors were provided with a guide based on evidence from the lit-
erature when it existed, or a consensus opinion when there was no evidence. To provide the
estimates for a particular patient, the doctor compared the patient’s situation to the central
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tendency of the most relevant subgroup and adjusted each outcome estimate accordingly.
Results of the evaluation:
Qualitative Study:

The thematic analysis of the qualitative data revealed a list of acceptable/positive and prob-
lematic aspects of the booklet.

A point of saturation was reported to be achieved after two consecutive interviews where no
new information was revealed by the participants.

Acceptable/positive aspects:

o firstimpression

e colours used

* size

e weight

e binding

¢ layout of material

o fontsize

e ability to understand words and phrases

¢ ability to read the whole document or to choose specific sections

¢ help with understanding

e provision of information desired

Aspects that were problematic:

¢ The inclusion of the personal information form (with numeric values)

e (glossary included terms that were already known and so was redundant
¢ Inadequate cross referencing of the Index

¢ inclusion of a notes section to write in the booklet

e repetitive nature of possible questions that a patient might want to ask a doctor
e comments page was unnecessary

Overall most participants expressed general satisfaction with the booklet with the exception of
the areas identified above.

Quantitative Study:

68 booklets were distributed, 54 (79%) patients and 33 (49%) family members filled in evalua-
tion forms independently, and one patient and family filled out the evaluation together.

Levels of use and overall opinion :

Overall opinion of the booklet did not differ between patients and family members (Chi 2<1)
with a generally positive response to the booklet. 85% liked it, 9% found it acceptable, 3%
thought it could be better, and 2% provided no response to the question.

85% patients reported that it helped to understand PCa and treatment options
88% family members reported that it helped to understand PCa and treatment options.

44% patients reported that it helped to participation in treatment decision
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27% family members reported that it helped to participation in treatment decision

35% patients reported that helped with planning

9% family members reported that helped with planning

Chi squared =7.4, p=0.007

20% patients reported that the booklet provided better support to those around them

42% family members reported that the booklet provided better support to those around them
Chi squared = 4.9, p=0.03

61.1% of patients reported that the personal-information form was at least somewhat helpful
compared to 39.4% of family members (Chi Squared =10.4, P=0.066).

Evaluation of design features of the booklet:

Results show that the glossary, the index, and the section question lists were all considered
at least somewhat helpful by patients 71.2, 69, and 77% respectively.

For both the 'my unanswered questions' section and the comments page of the booklet, 75%
of patients noticed but did not use these sections. (this finding is consistent with the qualita-
tive study)

General comments

The results of this study indicate that overall, the booklet is helpful to both patients and their
family members. It appears to be a reasonable strategy to provide information in a manner
that allows individual readers to obtain particular details that are of interest and in a manner
that facilitates the reader’s ability to use the details to address their particular reason for need-
ing the information.

The comparison of treatment options laid out side by side was unproblematic for the partici-
pants of this study and the authors recommended this format for information sources intended
to provide information about more than one treatment.

The extra time taken for the doctor to use this booklet is negligible, where patient factors,
treatment choices, support issues and side affects are already being discussed.

The booklet only focuses on early stage disease and associated treatment choices.

The booklet requires further evaluation in different settings, using a randomised controlled
evaluation and with more men and their families.

Rees, C. E., Ford, J. E., & Sheard, C. E. 2003,

"Patient information leaflets for prostate cancer: which leaflets should healthcare pro-
fessionals recommend?”,

Patient Education and Counseling, vol. 2003 Mar; 49, no. 3, pp. 263-272.

Design: Hybrid Study (therapy), evidence level: 3
Country: United Kingdom
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Inclusion criteria

The inclusion criterion was that leaflets must discuss treatment options for men with prostate
cancer.

22 men with PCa were identified by a consultant urologist at the City Hospital in Nottingham
and invited to take part in a focus group discussion.

The men were selected purposively, i.e. on the basis of their range of treatments, age, social
class and educational level to ensure that a broad spectrum of views would be elicited.

Exclusion criteria -

Population
Stage 2:
Eight men (36.4%) participated in the study.

Participants ranged in age from 63 to 82 years, all were white, the majority were married and
came from socio-economic classes | and Il (professional and technical occupations). The ma-
jority of men had undergone surgery of the prostate or testicles and 50% had undergone
hormonal therapy

Interventions

This study evaluated 31 patient information leaflets (PILs) discussing treatment options for
prostate cancer.

In stage one, leaflets were evaluated for quality, readability and suitability using objective
measures as described by the: DISCERN instrument which generates a total score of be-
tween 15 and 75, where 15 was very poor quality and 75 was very high quality and in addition
an overall rating of the quality of the publication as a source of information about treatment
choices. This rating uses a five-point Likert scale from 1= low quality with serious or extensive
shortcomings to 5 = high quality with minimal shortcomings;

Flesch formula for readability; and Suitability Assessment of Materials (SAM) instrument,).
This instrument is composed of 6 categories: content, e.g.

‘Scope is limited’ (item 1c), literacy demand, e.g. Vocabulary uses common words (item 2c),
graphics, layout and typography, learning stimulation and motivation and cultural appropriate-
ness. Each item is scored from 0 (not suitable) to 2 (superior) and these scores are converted
to a single percentage score, which could be rated as superior (70-100%), adequate (40-
69%) or unsuitable (0-39%).

In stage two, eight men with prostate cancer took part in a focus group discussion or individ-
ual interview to outline their views regarding a number of leaflets, including the best five book-
lets or leaflets identified in stage one of the study.

Outcomes

The best five leaflets across the three conditions were identified according to the quality as-
sessment measures specified.

Results
Context:

The most recent editions of patient information leaflets (PILs) were identified and collected
from various sources such as cancer charities (e.g. CancerBACUP), healthcare professionals
(e.g. consultant urologist), information providers (e.g. NHS Direct) and information producers
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(e.g. Scriptographic).
Format: Print material : patient information leaflets (PILs)

Content: 31 PILs was evaluated and although the leaflets varied in terms of their scores on
each measure, the best five leaflets across the three conditions were identified.

Results of the evaluation:

The total DISCERN scores for the 31 PILs ranged from 16 (Prostate brief. Prostate cancer) to
62 (Understanding cancer of the prostate (mean = 35:2, SD: 11:3).

None of the 31 PILs received the highest quality rating of 5 (high quality with minimal short-
comings).

The Flesch scores for readability of the 31 PILs ranged from 35.7 (Brachytherapy) to 68.5
(The Tenovus guide to prostate problems (mean = 52.8, SD 8.7)). Seven leaflets (22.6%) had
a standard reading difficulty, 11 (35.5%) possessed a fairly difficult reading difficulty and 13
(41.9%) had a difficult reading difficulty.

The negotiated SAM percentage scores for the 31 PILs ranged from 12.5% (Prostate brief.
Prostate cancer) to 83.3% (The treatment of prostate cancer. Questions and answers (mean
= 52:8, SD 17:3)). Of the 31 leaflets, 6 (19.4%) were superior materials, 20 (64.5%) were
adequate and 5 (16.1%) were unsuitable.

Overall for stage 1:

The quality, readability and suitability of the 31 PILs evaluated in the first stage of the study
varied considerably. Less than half of the leaflets received quality ratings of moderate or
above, suggesting that the quality of the information on treatment options was poor generally.

2 booklets: 'Understanding cancer of the prostate’ by CancerBACUP and 'Prostate cancer:
everything you need to know' by the Prostate Cancer Charity received moderate to high qual-
ity ratings, suggesting that these booklets possessed good quality information on treatment
options.

A considerable number of the leaflets were fairly difficult or difficult to read. However, the
SAM indicated superior or adequate scores indicating that the content, literacy demand,
graphics, layout and typography, learning stimulation and motivation and cultural appropriate-
ness were suitable.

By summing the ranks of the leaflets across the quality, readability and suitability conditions,
the authors were able to discriminate between the leaflets in terms of their overall excellence.
The best five PILs were:

1. Screening for prostate cancer. The evidence by the NHS Centre for Reviews and
Dissemination (CRD),

2. The treatment of prostate cancer. Questions and answers by the Covent Garden
Cancer Research Trust,

3. Understanding cancer of the prostate by CancerBACUP,
4. Cancer of the prostate. Your questions answered by the Royal Marsden NHS Trust
5. Prostate cancer: everything you need to know by the Prostate Cancer Charity.

In order to address the preferences of men with prostate cancer (which the PILs do not take
into consideration) Stage 2 of the report was carried out. This study investigated men’s' per-
ception about 10 PILs which included the top 5 identified in stage 1. Focus groups were used
and men were selected using purposive sampling.

All participants were sent a different combination (maximum of six) of 10 leaflets and book-
lets. Only the results concerning the best five were provided in this paper.
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A semi-structured interview schedule was used to guide the focus group discussion and inter-
view. Key questions included :

e what was liked or disliked about a particular leaflet,
e was anything missing from the leaflets and how could the leaflets be improved.

The interview data was analysed using a template analysis. This uses a pre-formed template
which lists relevant and important themes. For this study, these included: what was liked and
disliked about characteristics like readability, language, layout, graphics and content.
Throughout the study, this list was re-assessed until a final templates list formed. The next
step involved identifying and interpreting connections in the data, e.g. counting the number of
men who made similar remarks about a particular leaflet and making comparisons and con-
trasts between the opinions expressed. The final step involved comparing the results with the
guantitative findings from stage 1.

Stage 2:

Responses in the focus group discussions indicated that men were able to discriminate be-
tween the best five leaflets or booklets and identify their preferred booklets.

Clear readability, easy to understand, interesting, informative and comprehensive were the
range of positive responses.

The negative responses included: Information was overwhelming, language to technical, criti-
cisms about the illustrations in the booklets and the failure to support the text and how they
trivialised important issues, illustrations were also frightening and off-putting, colour schemes
were also

Taking both the quantitative and qualitative results into consideration, three booklets were
rated highly in terms of their quality, readability, suitability and patients views.

From this study’s findings authors recommend to Healthcare professionals to use 3 booklets
to men with prostate cancer who want written information about their disease:

1. Understanding cancer of the prostate by CancerBACUP,
2. Prostate cancer: everything you need to know by the Prostate Cancer Charity and

3. The treatment of prostate cancer. Questions and answers by the Covent Garden
Cancer Research Trust.

General comments

Some limitations exist for this study and include the lack systematic approach to identifying
the PILs and some may have been missed. However, the study did include very relevant ma-
terial. The qualitative study lacked a representative participant group of men with PCa.

Having 8 men in the focus groups could have allowed for further, more in depth interviews
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Qualitative Study

McGregor, S. 2003,

"Information on video format can help patients with localised prostate cancer to be
partners in decision making",

Patient Education and Counseling, vol. 2003 Mar; 49, no. 3, pp. 279-283.

Design: Qualitative Study (therapy), evidence level: 3

Country: United Kingdom, setting: Community

Inclusion criteria
Part One:

All men were Scottish and living in the central belt of the country, with ages ranging from 49 to
74 years, with no prostate cancer

Part two:

12 patients who had been diagnosed with localised prostate cancer and had been given the
standard information by their urologist, but had not had any treatment, watched the video.

Their ages ranged from 54 to 75 years and all were married.

Exclusion criteria -

Population —
Part One:

Participants were recruited from Rotary and Bowling Clubs were randomised to receive a
copy of the video to view at home.

All men were Scottish and living in the central belt of the country, with ages ranging from 49 to
74 years. They represented a wide range of backgrounds, education and occupations.

None had suffered from prostate cancer and they were all interviewed in their homes.
N=10
Part two:

During a 5-month period, 12 patients who had been diagnosed with localised prostate cancer
and had been given the standard information by their urologist, but had not had any treat-
ment, watched the video.

Patients were referred by five consultants and came from areas across the central belt of
Scotland. All consultants were asked to refer patients to whom they had given full

information on both the disease and possible management options.

Their ages ranged from 54 to 75 years and all were married.

Interventions

The aims of the study: To record the insight and knowledge that patients retained after their
information-giving consultation with their urologist.

0 To establish the communicative effectiveness of providing information in a video format.

0 To discover the effect of a diagnosis of prostate cancer by comparing patients memory and
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perceptions of the video with that of a healthy cohort.

O To enable patients to understand the pertinent issues and empower them to ask questions
and be an active partner in the management of their disease.

The intervention:

The video commenced with a few simple statistics of the incidence, investigations and rec-
ommended treatment for localised prostate cancer (as describe in the literature).

A diagrammatic map of the area, along with a simplified explanation of the function of the
gland helped to demonstrate why various symptoms occurred while a voice over explained
how and why urine problems resulted from prostate cancer.

The video involves 3 consultants (two urologists and a radiotherapist) introduced different
methods of treatment, including information about the problems and benefits associated with
each. And 3 patients who had early stage disease, who had completed treatment and were
still in good health talked about their treatment and how it affected their life.

The study included two parts:
Part one: inclusion of healthy men and their responses to the video

Part two: men who were diagnosed with PCa and were considering treatment options.

Outcomes

The effect of the video on knowledge of PCa, extent to which the video aided the treatment
decision, description about how the video influenced treatment decisions.

Follow up

Before and after assessments were reported.

Results
Content:

The video commenced with a few simple statistics of the incidence, investigations and rec-
ommended treatment for localised prostate cancer (as describe in the literature).

A diagrammatic map of the area, along with a simplified explanation of the function of the
gland helped to demonstrate why various symptoms occurred while a voice over explained
how and why urine problems resulted from prostate cancer.

The video involves 3 consultants (two urologists and a radiotherapist) introduced different
methods of treatment, including information about the problems and benefits associated with
each. And 3 patients who had early stage disease, who had completed treatment and were
still in good health talked about their treatment and how it affected their life.

Context:

Provided by the urologist after the first consultation where the diagnosis of PCa has been de-
livered and before the next consultation where a treatment decision is required.

Format:

Video (to be played at home however many times the man desires)

Results from the thematic and content analysis of the data.

Part one:

Before viewing, all men were asked questions about the prostate gland and prostate cancer.

Ten men were interviewed on tape, using a semi-structured questionnaire, before and follow-
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ing viewing.
Before the viewing the video:
Only one man knew the position and function of the gland.

Authors suggest that people constantly reconstruct illness understanding in context of their
daily life and these men who had been engineers put their explanations in the context of their
life experiences.

Radiotherapy was the most commonly suggested treatment, although six described it as ra-
dium treatment. No one suggested surgery.

After watching the video:

Everyone remembered the three methods of managing the disease and decided which they
would prefer should they be diagnosed with prostate cancer. The reasons were often

because of perceived negative aspects of the other options.
All men remembered the possibility of sexual dysfunction, and this caused concern.

Remembering the various treatments was strongly associated with the characteristics of the
patients in the video. Associations and judgements were made about each of them and this
influenced the perceived effect of each treatment.

Part two:

All men had kept the video for 1 week; three had watched it once, five had viewed it twice,
three watched it three times while one man watched it four times. Before the interview two
men had decided and were booked to have a radical prostatectomy, three had absolutely no
idea what treatment they wanted, five wanted surgery and two radiotherapy. All patients
talked of their symptoms, investigations, confusion and perceptions of what was happening.
None felt ill and symptoms were mainly around having to go to the toilet.

The thematic and content analysis of the data revealed:

After being diagnosed with localised PCa and been given the standard information by their
urologist, but not had any treatment, before watching the video.

Patients talked of surgery, radiotherapy, chemotherapy, steroids, seed implants, laser treat-
ment and hormone treatment. Only two remembered being told that ‘wait and see’ was a
management option.

For the majority of people radiation is an unknown procedure and patients often misinterpret
explanations, but three were aware of this, suggesting; “we’re all kind of ignorant, us working
class folk”.

Eleven had discussed their disease and treatment options with their wives, five of whom were
present during the interviews.

When talking about future decisions they talked about “us and we”. Their disease affected
their wives and decisions were taken together.

Only one man was sure he knew where the gland lay and what organs were close by. He had
received a booklet from his son.

Three had no idea what the side effects of surgery or radiotherapy might be, while one had
the side effects of radiotherapy explained with the understanding that he could have an ap-
pointment with an oncologist should he require further details. He was given the weekend to
decide on a treatment option and only when surgery was chosen were these side effects
listed. Eight patients noted that radiotherapy and surgery could result in both incontinence
and impotence. Two felt that their surgeon was rather vague when talking about the possibility
of being impotent. 4 men had been given leaflets describing the processes and potential side
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effects following radiotherapy, but only 2 seemed to remember what they might be.
After viewing the video:
6 men could describe the physiology of the gland and associated names of the ureters.

All remembered the three management methods. All commented on the presence and posi-
tion of the nerve bundles on either side of the prostate gland. Although very few had indicated
that they would be concerned to be left impotent the importance they attached to the ability of
the surgeon to preserve those nerves was evident.

Diversity and some confusion in what the men remembered about the different treatments
and side effects was observed. The need to go home with a catheter in place was accepted
without a perception of any undue distress. Watchful waiting was described by everyone as a
‘wait and see’ and all mentioned the need for regular blood tests.

Only one man radically changed his mind as to his preferred treatment after having watched
the video. He expressed the need to speak with his urologist to review his treatment decision.

Three felt that they had limited knowledge of their disease and management; they expressed
problems with understanding information and felt responsible for their lack of knowledge.

Patients it would seem place more emphases on their competence in obtaining information
rather than on the health care team in providing it.

The author note that even though all patients had received the standard ‘information-giving’
consultation from their urologist and had attended a urology clinic for some considerable time
but still most became aware of gaps in their knowledge. Information outlined on the video
helped to create a mental image that was remembered.

General comments
General conclusions to be drawn form this study:

e The video was able to consolidate information for the men who had gained prior knowl-
edge from other sources.

¢ It provided confidence to the men with PCa to discuss treatment options and side effects
with their partners.

e The specialty field of the doctor had an influencing effect on the amount of information
provided to a man about other treatment available.

e The healthy men would prefer to choose watchful waiting as a treatment compared to men
with PCa, who preferred RT or surgery.

The visual images and the insights into the process PCa and management of it allayed anxi-
ety for men and gave them a sense of control over their condition.

The men with PCa felt they had sufficient understanding to ask their urologist questions al-
though most considered that the video had addressed all general queries.

All felt they had learned something of value in a user friendly way and welcomed the acquisi-
tion of knowledge that it made possible.

Most patients expressed the ability to decide on a definitive course of treatment, while those
who still could not, felt they had a greater understanding of the pertinent issues.

All participants remembered and drew inferences about the patients, who participated in the
video; they made comparisons, found parallels and developed an affinity towards them.

Overall, this study was able to demonstrate that the video did enable knowledge gain, and
influence treatment decision making in an effective, appropriate manner.
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Rozmovits, L. & Ziebland, S. 2004,

"What do patients with prostate or breast cancer want from an internet site? A qualita-
tive study of information needs",

Patient Education and Counseling, vol. 2004 Apr; 53, no. 1, pp. 57-64.

Design: Qualitative Study (therapy), evidence level: 3
Country: United Kingdom,

setting: Community

Inclusion criteria

Participants were selected by way of the voluntary sector to contribute to a focus group dis-
cussion FGD.

Two participants from each focus group were selected to take part in a follow-up interview.

4 FGD were conducted involving a total of 28 people were conducted in London, Scotland,
Wales and the north of England. Every prostate cancer participant was a regular member of a
support group. Where possible the evidence from PCa patients was extracted reported. 13 of
the total number involved in the FDG were men with PCa.

Out of 8 indepth interviews, 4 were men with PCa.

Participants were asked to think of at least one information need they had had at some time in
their cancer experience.

Exclusion criteria -

Population

number of patients = 28, age range 59 to 75 years, mean age = 65 years.

Interventions

This study examined :

e contextual and content issues of information delivery
o the utility of the DIPEx website for men PCa.

The Dipex website presents data from qualitative interviews with people about their experi-
ences of health and illness. The site covers cancers, heart disease, mental health, neurologi-
cal conditions, screening programmes, pregnancy, teenage health, chronic illnesses and
many others.

Each module in the website is based on a purposive sample of 40-50 narrative interviews
which are video or audio-tape recorded. The interviews are analysed using qualitative the-
matic methods and the results are presented as topic summaries, which are illustrated with
video, audio and written clips from the interviews, according to the preference and consent of
the participant.
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Outcomes
Men in the FDG were asked to discuss:

the information needs they experienced at various stages of their illness, treatment and re-
covery period and to reflect on how well or poorly these needs were met.

For indepth interviews, men were shown the DIPEx module for breast or prostate cancer and
asked to consider whether it could have met their unmet information needs had they had ac-
cess to it at the time of their illness.

Follow up

not conducted.

Results
Context:
Information from consultants was trusted by the men.

Consultants were considered not to be the best source of information. Reasons included: lack
of time, preference for particular forms of treatment, and poor communication skills were
common problems.

Consultants were forthcoming with answers to specific queries but did not routinely volunteer
information or initiate wider discussion of treatment options. Authors indicated that this could
be problematic for those who felt they did not even have enough information to know what to
ask.

Specialist nurses were generally highly regarded as sources of information. Because they
provided specialist knowledge, they are more approachable and less busy than consultants.

Some concern was also expressed about inconsistency of information delivery by specialist
nurses and a lack of clarification for patients of the specialist nurse role.

Some suggested that specialist nurses should have a checklist of topics that should be rou-
tinely covered with patients so that vital information was included.

GPs were considered generally positive but not reliable information providers.
Format:

Provision of information from the voluntary sector was not routinely made available. This in-
cluded information from CancerBACUP, and other PCa support groups currently operating.

Awareness of these sources were found by accident.

Virtually all participants felt that coming into contact with a relevant voluntary sector organisa-
tion had greatly improved their situation and had given them access to a wealth of information
unavailable to them previously.

Internet use:
Non-commercial to commercially sponsored websites were preferred.

'‘Centres of excellence' or institutions with established reputations were much sort after by
nearly all participants.

Sites supported by the NHS or Department of Health were trusted.
Content:

Participants understood the limitations of applicability of US websites to the UK about treat-
ment available.
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Consultant Patient Group:

Access to the experiences of other patients was generally valued as it provided both reassur-
ance and access to a wealth of practical information that health professionals tended to omit.

Many people said it was virtually impossible to get information about the impact of cancer on
families and family life.

Focus Group Results:

The results presented describe the experience with information providers, support groups and
specific sites on the internet (e.g. NHS sites), other patient experiences.

Indepth Interviews:

Interviewees liked the combination of reliable health information and patient experience on
the DIPEx website (since it meant that one resource answered two major kinds of information
need).

All participants, including those who had no previous interest in the Internet, said they would
recommend DIPEX to other cancer patients, family members, or others just wanting to know
more about an iliness.

Participants with and without familiarity with the Internet mentioned several features of DIPEX
that they saw as beneficial:

- the ability to learn from the experiences of others about what it is like to go through different
treatments,

- access to many features of a support group without the emotional demand of attendance
- The 24 hour, 7 days a week availability of the site over the Internet.

Some gaps still exist with DIPEx and include:

- explanation of the role of the nurse specialist

- list of suggested questions to ask health professional

- practical info about what is needed in hospital

- resources for teenage children (whose parent has cancer)

- suggestions about how to talk to children about cancer

- Access to DIPEx without the internet.

DIPEXx provided the opportunity for people to select patient experiences of a particular age,
stage, survivors, and similar treatment choices. This greatly reduced feelings of fear and iso-
lation during their iliness.

Most commented that had they had the benefit of such information at the time of their iliness it
would have saved them time, trouble, worry, or difficult decision-making. Similar benefits for
family members and friends of people with cancer were also described.

DIPEx allowed the screening out of unwanted information.

The benefits of support group were described, where input without having to attend a group
was available. DIPEx was also considered valuable for patients and others who were reluc-
tant to seek information, but who still required and wanted it.

People liked the fact that DIPEXx provided access to personal information that could be viewed
in total privacy.

A general positive response was reported about how DIPEx encouraged people to be more
active participants in decision-making about their treatment (through the access to the infor-
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mation and patient experience that DIPEXx provides).
DIPEx made participants feel more informed.

Even for people with limited or no experience of computers DIPEX was reported as being ap-
proachable. Experienced computer users thought the site was generally good.

Accessing DIPEXx in a public location such as a library or outpatient department was not seen
as problematic or a cause of discomfort. Although some expressed the need for a private or
partitioned area.

Most expressed the need for an introduction to the resource particularly if the user was unfa-
miliar with computers.

General comments

Limitations of this study include:
Selection bias of sample.

Ethnicity of participants is not revealed

Although the reports from DIPEx are from men of culturally and linguistically diverse back-
grounds, it is only reported in English, therefore biasing access to men who can only read and
understand English.

Men involved had a diagnosis and treatment of PCa some time prior to the study, therefore
men who are currently undergoing a treatment decision process or who have just been given
the diagnosis could respond differently.

Diefenbach, M. A. & Butz, B. P. 2004,

"A multimedia interactive education system for prostate cancer patients: development
and preliminary evaluation",

Journal of Medical Internet Research, vol. 6, no. 1, p. e3.

Qualitative Study, evidence level 3

Inclusion Criteria:

Men who have been diagnosed with early-stage prostate cancer.

Population:
The first 3 focus groups consisted of 18 prostate cancer survivors.

A preliminary evaluation through 5 separate focus groups with prostate cancer survivors (N =
18) and their spouses (N = 15).

Men were on average 67 years old and had at least a high-school education (33%), a large
majority was married (83%), and had completed treatment (83%).

External beam radiation was chosen by 72%, 22% chose surgery, and 6% chose brachyther-
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apy.

The remaining 2 focus groups were held with spouses of prostate cancer survivors (N = 15).
The women were on average 60 years old and 50% had a college or postgraduate degree

Intervention

This study aimed to introduce the development and preliminary evaluation of a novel highly-
interactive multimedia-education software program for patients diagnosed with localized pros-
tate cancer.

Outcomes:
Utility of the interactive multimedia-education software program.

Ratings were collected using a 5-point scale, with higher scores indicating higher levels of
interest.

Results:
Format:

The system is CD-ROM based but could be made available over the Internet. This system
can provide a computer characterisation of a man which is altered by an expert system. In
turn, the expert system, analyses how the patient interacts with the software and reports this
in the results folder. The results folder contains information that the expert system will use to
generate a report to the psychologist.

The prostate interactive education system (PIES) is an interactive multimedia expert system
that uses the metaphor of rooms in a virtual health centre (i.e., reception area, a library, phy-
sician offices, group meeting room) to organize information. Text information contained in the
library that is both up to date and tailored to a person's information-seeking preference (i.e.,
high versus low information seeker).

When the man first enters the program and information specialist welcomes him and shows
him around the PIES virtual Health Centre. The man is able to interact with virtual physicians,
support groups or sex therapists who can answer specific questions. The man can query
various physicians (e.g., surgeons, radiologists), therapists and groups. The physicians and
others "consult" with the man through digital video sequences as well as through interactive
multimedia question-and-answer sessions.

After showing the man the Health Centre layout, the information specialist asks the man to
complete a questionnaire. The questionnaire requests data that the expert system will need to
tailor the Health Centre for his needs. It is capable of determining how much information men
desire about a topic and provides it. Affectively it is able to tailor information to low or high
information seekers.

Finally, each man is provided with a decision aid that will assist him in treatment decision
making.
Content

The library is a highly-interactive area where a man may obtain, and interact with, educational
material and other information. The library consists of books and videos.

An example: a book entitled Brachytherapy contains information about radioactive-seed im-
plant treatment. A chapter gives an overview of brachytherapy; another chapter focuses on
side effects, while another one describes the rationale behind a particular treatment regimen.

Other books available contain information about psychosocial functioning, such as how to
deal with impotence and incontinence, the use of alternative medicine, clinical trials, and the

Prostate Cancer: DRAFT Evidence review (July 2013) Page 65 of 1353



DRAFT FOR CONSULTATION

impact of prostate cancer on the family.

The video section contains short videos (up to 5 minutes) that show facilities (e.g., a surgical
suite) and describe specific treatments.

All information provided has been quality assessed for readability, accuracy and current.
The physician offices:

Experts in a treatment area (i.e., surgeons, radiation oncologists, and a brachytherapy spe-
cialist) are available to provide information about different treatment modalities.

Risk factors for treatment modalities, the likelihood of side effects, success rates, recovery
time, and expected quality of life are issues discussed.

The Group Meeting Room

When a man participates in a group meeting of prostate cancer survivors (men who have ex-
perienced the range of treatment options).

A range of issues are covered in the discussions available (treatment decision-making pro-
cesses and influencing factors, sexual and incontinence problems, issues with intimacy, the
effect of the disease on the partner, the influence of the spouse on treatment decision-
making, experience with different treatments, and the use of alternative therapies.)

Context:

Ideally, these PIES should be made accessible to men when they have received confirmation
PCa diagnosis and treatment options are being considered.

Results: (Feedback on the concept of PIES)

Ratings were collected using a 5-point scale, with higher scores indicating higher levels of
interest. Both men and spouses, uniformly stated that they were "very much" interested in the
software (mean = 4.71; SD = 0.59; range, 3-5), and that it was "very" useful (mean = 4.71; SD
=0.47; range, 4-5).

Overall Results from men

+ Men indicated that they would spend between 1 and 2 hours with the program and were
willing to pay an average of $50 for it, (if commercially available).

+ From the focus groups, participants' comments revealed a general positive repose to the
concept. Obtaining information from the virtual rooms or offices was reported as intuitive
and appealing. Participants appreciated the variety of information that was provided.

Results for each component:
Introduction

+ Very positive responses to the Introduction to PIES were reported by men and spouses;
they found it easy to follow.

+ They particularly liked the possibility of accessing information in any order they liked and
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the program's capability of tailoring the information to their information-seeking needs.

+ Participants also mentioned that they value an interface that mimics an interaction with a
human. There was some suggestion about the inclusion of a guide who follows the user as
he/she navigates the program and is able to be asked questions.

The physician's offices

+ 90% for each of men and spouses indicated that they would visit the physician's offices
first, before going to any other room.

+ Participants liked the opportunity to type in a question, (which will prompt the program to
retrieve the appropriate video with the physician answering the questions).

+ However, a majority of patients also requested an overview of available physician an-
swers. As one man stated: "After a diagnosis | didn't know what type of questions to ask.
An index of available information from the physician would be very helpful.”

+ Other men didn't like the physician sitting behind a desk, which increased the perceived
distance between patient and physician.

Library
+ Again very positive responses from participants about the layout of the library.

+ The provision of information in book form was reported as being very appealing. The com-
bination of written text with illustrations and short video clips was acceptable.

¢ Some interest in watching video clips of surgical or seed-implantation procedures was
noted.

+ Others, in contrast, indicated that they would not be interested in such a level of detail.

+ Both men and spouses liked that some medical terms were hyperlinked to the Glossary,
which provided short one-sentence explanations of the term.

Support Group

+ Overall, men indicated great interest in watching video clips of prostate cancer survivors
sharing their experience.

+ In the initial format there were 3 men sitting behind a table answering questions that were
keyed in by the patient. While about half of the patients appreciated the opportunity to in-
teract with each man directly in the support group, the other half was interested in watch-
ing the men exchanging their ideas.

+ The current version of the software includes videotapes of men discussing certain topics,
such as treatment decision-making, treatment experience, and post-treatment quality of
life.

Spousal feedback
+ Certain topics were specifically mentioned in the focus groups with spouses.

¢ Spouses advocated for a room that provided information specific to their information
needs.

+ Topics of interest were information about:
- nutrition (e.g., soy, lycopenes),

- emotional support (both resources for support, as well as learning from the experi-
ence of other spouses),

- instrumental support (particularly with care-giving after treatment).
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+ Spouses were also interested to receive information about sexual issues:
- intimacy,
- communicating to one's spouse about sexual issues,

- the use of devices to assist a patient with erectile dysfunction.

COMMENTS

Needs to be trialled with men (and spouses) currently going though a decision making proc-
ess.

Matsunaga, D. S. & Gotay, C. C. 2001,

"Characteristics contributing to an enduring prostate cancer support group in an Asian
and Pacific Islander community.",

Journal of Psychosocial Oncology, vol. 22, no. 4, p. -30.

Design: Qualitative Study ,evidence level: 3
Country: US

setting: community

Inclusion criteria

Men who participated in the ethnically-orientated community support group

Exclusion criteria

Population
24 participants: 71% Asian or Pacific Islander.
55 — 85 yrs old: 75% was 70+ years.

Interventions

Community Support group (for Asian and Pacific Islanders)

Outcomes

Semi structured interviews of men who participated in this ethnically-orientated community
support group elicited information about:

= Perceived Benefits of the Support Group

= Aspects of the Group that contributed to its success
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= Aspects that enable the Group to relate to the broader community

Follow up

Not reported

Results
Content:

provision of information about PCa through written sources, or verbally from experts about
treatment choices, side effects, coping mechanism (treatment or psychosocial).

Detaills of the content were not described in details the information here has been gleaned
from the reports of the interviewees in the study.

Format:
Community based Support Group meetings conducted monthly.
Context:

Inclusion into the group was not specified and details about when this took place were not
included.

Results from interviews:

Perceived Benefits:

= Experiencing comfort and camaraderie.

= Receiving practical information from peers

= Enhancing their coping ability

= Provision of the opportunity to discuss their experiences with physicians and medical care.
Aspects of the Group that contributed to its success:

= Peer leadership

= Characteristics of the participants (particularly members who were physicians)
= Members’ participation in group activities.

Aspects that enable the Group to relate to the broader community:

= Occasional attendance of women and other family members.

» Annual functions with invitation to the wider community

= Activities outside of the meetings that engage and encourage fellow members to attend
meetings or other associated events that support fellow members through their disease.

= Addressing the issues of a multiethnic community. And being responsive to diverse expecta-
tions and behaviours.

General comments

The authors describe limitations of this study and points out that the interviewer was a relative
of a peer leader of the Group. They describe the bias involved however recognise that without
this link, access to this Group would have been severely limited.

The interviewer attempted to reduce bias by reporting responses as an aggregate and pre-
venting her from identifying who the responders were and not attributing any additional
knowledge to their responses (through her relationship to the peer leader).

Another bias not discussed was that the participants of this study were self selected group
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and therefore introduces a selection bias where a somewhat skewed representation of re-
sponses is reported.

This study provides insightful understanding of how and why this multiethnic support group is
successful. It offers a useful model for other support groups to be based on and demonstrates
the positive outcomes that can be achieved for men with PCa.

Snow, S. L., Panton, R. L., Butler, L. J., Wilke, D. R., Rutledge, R. D., Bell, D. G. & Rendon,
R. A. (2007) Incomplete and inconsistent information provided to men making decisions for
treatment of early-stage prostate cancer. Urology, 69: 941-945.

Design: Prospective case series (other), evidence level: 3

Inclusion criteria Men, treated for localised prostate cancer (T1-T2, NO, M0), who returned a
postal questionnaire.

Exclusion criteria -
Population number of patients = 270, age range 50 to 85 years, mean age = 66 years.

Interventions Men had received either radical prostatectomy or radiotherapy for prostate
cancer. They were mailed a questionnaire which aimed to asses their needs for prostate can-
cer information.

Outcomes Patients rated the importance of information on various prostate cancer topics (1 -
not important to 5 very important). Patients also rated how well they knew each topic (1 not
very well to 5 very well). The difference between these two measures was used to calculate
the information gap for each topic.

Follow up Questionnaire response rate was 51% (138 men)

Results Unsurprisingly the ratings of importance and knowledge differed statistically for all 6
information subsections (treatment choices, surgery treatment details, radiation treatment de-
tails, surgery risks/benefits, radiation risks/benefits and personal considerations). There was
no analysis to identify whether there were specific subsections where the difference was more
marked.

General comments Unclear whether this study’s concept of information gap has any validity.

Sharpley & Christie . Patient information preferences among breast and prostate cancer pa-
tients. Australas.Radiol. 51[2]. 2007.
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Design: Retrospective cross sectional study (therapy), evidence level: 3
Country: Australia, setting: Tertiary care

Inclusion criteria Patients treated for either breast or prostate cancer within 4 years of the
study questionnaire.

Exclusion criteria -
Population number of patients = 845.

Interventions All patients received radiotherapy; some also had surgery, chemotherapy or
hormonal therapy. All were sent a survey designed to collect self reported data on participants
ratings of 5 different types if informational materials and anxiety and depressions symptoms.

Outcomes Participants ratings of informational materials (using a five point scale: 1 very poor
to 5 very good). Anxiety and depressions symptoms. Outcomes were measured at the time of
the survey and (retrospectively) at the time of treatment.

Follow up Return rate for the questionnaires was 195/400 (49%) for the prostate cancer pa-
tients and 197/445 (44%) for the breast cancer patients.

Results Only results for the men treated for prostate cancer are included in this appraisal.

Most preferred information format was the Doctor interview (average rating 4.44/5) followed
by the information booklet (3.91), the educational video (1.71), the guided hospital tour (1.47),
and the individualised training session (1.24) and no information (0.04).

There was no statistically significant difference in anxiety or depression scores according to
the type of information men had received. clinically depressed men tended to rated receiving
no information more highly.

General comments Low survey response rate, extensive post-hoc subgroup analysis: sub-
stantial possibility of bias.

Health Economic Summary

The Guideline Development Group did not rate this topic as a health economic priority; therefore
the cost-effectiveness literature on this topic has not been reviewed.
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1.2 Decision support

How effective are decision aids at informing men with prostate cancer (and their
wives/partners/carers/family) about treatment options?

Short summary

Evidence about the effectiveness of decision aids comes from a systematic review of random-
ised trials in range of conditions, including localised prostate cancer (O'Connor et al. 2003) and
from observational studies (Brink et al. 2000; Feldman-Stewart et al. 2001; Feldman-Stewart et
al. 2004; Holmes-Rovner et al. 2005; Schapira et al. 1997). Decision aids increased knowledge
of disease and treatment options and participation in the decision process, but there was no
evidence of an effect on satisfaction with decisions, anxiety, or health outcomes.

PICO question

POPULATION | INTERVENTION | COMPARISON | OUTCOMES

Men who need | Decision aids No decision = Presence of communication between people and
to make a de- aid practitioners;

cision about = decisional conflict;

treatment op- « knowledge;

tions. ’

= realistic expectations;
= clarity of values;

= agreement between personal values for out-
comes and choice;

= implementation of preferred choice;

= satisfaction with the decision, the decision mak-
ing process, and the decision support provided;

= the actual choice made;

= health related quality of life;

= adherence to the chosen option;
= resource utilization;

= emotional distress;

= anxiety;

= depression;

Regret; and Litigation rates.

(The search strategy developed from this PICO table and used to search the literature for this question are
in Appendix C)

Evidence summary

Evidence about the effectiveness of decision aids comes from a systematic review of random-
ised trials in range of conditions (O'Connor et al. 2003), but most of the included randomised
trials were not of prostate cancer treatment decision aids.

Decision aids consistently knowledge about treatment options, procedures and side effects.
More realistic expectations were reported, reduced proportions of people feeling of uninformed,
reduction in the proportion of people who assumed a passive (practitioner-controlled) role in de-
cision making, lower numbers of people who remained undecided post intervention, consumers'
general satisfaction, readability and ease of use was also reported.
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Although applicability is limited the review provides insight into; what could be effective and ac-
ceptable to patients, and the complexity of the decision making process.

Observational studies evaluating decision aids for men with prostate cancer who need to make
treatment decisions provided the most applicable evidence (Brink et al. 2000; Feldman-Stewart
et al. 2001; Feldman-Stewart et al. 2004; Holmes-Rovner et al. 2005; Schapira et al. 1997).
There was evidence that decision aids are associated with an improvement in:

+ Knowledge uptake about treatment options, procedures and side effects,
« Participation in patient controlled decision making processes,
+ Self-efficacy

+ Cognitive processing (identifying attributes that are important and influence decisions;
identifying shifts in attributes throughout the decision making journey; identifying treat-
ment preferences and associated shifts in preferences throughout the decision making
journey; and involvement of regret in the decision making process)

Prostate Cancer: DRAFT Evidence review (July 2013) Page 73 of 1353



DRAFT FOR CONSULTATION

Evidence Tables

O'CONNOR, et al 2003

Design: Systematic review of RCTs (therapy), evidence level: 1++

Inclusion criteria

Decision Aids (DA) meeting the inclusion criteria were described according to the following
categories:

a) Publication Information: title of decision aid, copyright holders, contact information, availabil-
ity, and current use;

b) Developer Information: credentials, link to systematic review group and/or guidelines group;
¢) Source of Funding/Sponsorship;
d) Timing of Publication: year of publication; update policy;

e) Potential Users: target audience; skills required (computer, literacy). Literacy was calculated
by using a table of random numbers to choose three pages from the decision aid.

The three pages were typed into an MS Word program and the readability calculated by the
program;

f ) Delivery Method: medium (format of aid with length), level of interactivity, use in relation to
counselling;

g) Elements of the Decision Aid;

h) Practitioner Support: inclusion of materials or tools to guide practitioners in using decision
aids with patients;

i) Development Process: use of needs assessment, evidence reviews, expert review panels,
and user review panels;

j) Evaluation Data; and
k) Publications.

All decision aids identified were assessed using the CREDIBLE criteria for quality of develop-
ment and evaluation of decision aids (Stacey 2001)

A comprehensive inventory of DA was produced in this review, please AM for a list of relevant
PCa DAs.
Exclusion criteria

Interventions that focused on decisions about lifestyle changes, clinical trial entry, or general
approaches to treatment if the person should become unable to participate in decision-making
in the future; education programs not geared to a specific decision; and interventions designed
to promote adherence to or to elicit infformed consent regarding a recommended option, were
excluded from the analysis.

Further exclusion, also included:

a) the study was not focused on making a choice;
b) the intervention offered no decision support

in the form of a decision aid; and

¢) the decision was hypothetical with participants not actually at a point of decision making.
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Population —
Types of studies

For the systematic RCT Review, all studies were included that used a randomized controlled
trial design comparing decision aids to no intervention, usual care, alternative interventions, or
a combination.

Types of participants

Studies were included that involved people over the age of 14 who were making decisions
about screening or treatment options for themselves, for a child, or for an incapacitated signifi-
cant other. Authors excluded studies in which participants were making hypothetical choices.

Interventions

DAs were defined as interventions designed to help people make specific and deliberative
choices among options (including the status quo) by providing (at the minimum) information on
the options and outcomes relevant to a person's health status.

The aid also may have included:

+ information on the disease/condition;

# costs associated with options;

+ probabilities of outcomes tailored to personal health risk factors;
+ an explicit values clarification exercise;

+ information on others' opinions;
.

a personalized recommendation on the basis of clinical characteristics and expressed pref-
erences;

+ and guidance or coaching in the steps of decision making and in communicating with oth-
ers.

Outcomes

+ Presence of communication between people and practitioners;
+ decisional conflict;

+ knowledge;

+ realistic expectations;

clarity of values;

agreement between personal values for outcomes and choice;

implementation of preferred choice;

* & & o

satisfaction with the decision, the decision making process, and the decision support pro-
vided,;

*

the actual choice made;

+ health related quality of life;

+ adherence to the chosen option;
+ resource utilization;

¢ emotional distress;
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*

anxiety;

*

depression;

*

regret; and

*

Litigation rates
Follow up — differed for each study

Results 34 RCTs were evaluated in this Review, 31 different decision aids were covered. Most
are intended for use before counselling. 7 RCTs focused on conditions of the prostate (treat-
ment decisions or BPH or PSA screening), only one of the 7 RCTs included prostate cancer
patient’s treatment decisions.

Using the CREDIBLE criteria to evaluate the quality of the decision aids: a) most included po-
tential harms and benefits, credentials of the developers, description of their development
process, update policy, and were free of perceived conflict of interest; b) many included refer-
ence to relevant literature; c) few included a description of the level of uncertainty regarding the
evidence; and d) few were evaluated.

Thirty of these decision aids were evaluated in 34 RCTs and another trial evaluated a suite of
eight decision aids. An additional 30 trials are yet to be published.

Overall Results for all trials including results for PCa trials (indicated by )*:

Among the trials comparing decision aids to usual care, decision aids (DA) performed better in
terms of:

a) greater knowledge

DA had a significantly higher average knowledge scores, gains from 9 to 30 percentage points.
WMD 19 points, 95% CI: 13 to 24);

Comparing detailed to simpler DA: a stat significant greater knowledge gain was observed
from using detailed DAs, WMD 4.4 percentage points, 95% CI 2.4 to 6.2.

b) The pooled relative risk of having more realistic expectations (reported by way of measuring
perceived probability of outcomes) after using a DA compared to usual care was 1.4, 95%CI:
1.1t01.9.

The pooled relative risk of having more realistic expectations after using a detailed DA com-
pared to a simpler DA was 1.5, 95%CI 1.3 to 1.7.

c) Lower decisional conflict related to feeling informed was the most consistently observed ef-
fect of DA compared to usual care. A stat significant reduction in feeling uniformed about op-
tions, benefits and harms by 5 10 16 percentage points (pooled WMD -9.1 of 100, 95%CI: -12
to -6);

No stat significant reduction for feeling uninformed about options, benefits and harms was ob-
served between detailed and simpler DA.

d) * Five out of seven studies showed a 26 to 70 % reduction in the proportion of people who
assumed a passive (practitioner-controlled) role in decision making with two trials that were
stat significant (PCa trial) and three that were not. The other two studies showed no difference.
The pooled RR = 0.7 (95% CI: 0.5 to 0.9).

For individuals assuming an active (patient-controlled) role in decision making. Three of the
seven studies (includes the PCa trial) reported relative risks ranging from 2.8 to 7.6, indicating
a significant impact on the assumption of the patient-controlled role, two indicated an increase
that was not statistically significant, and there was no difference for the other two studies
(pooled RR 1.49, 95% CI: 0.99 to 2.25). The proportion adopting a shared decision making role
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was more variable (pooled RR 0.9, 95% CI: 0.7 to 1.1)

e) The studies reporting on the proportion of people who remained undecided post intervention
showed statistically significantly lower proportion in the decision aid group. The

Pooled relative risk was 0.43 (Cl: 0.3 t0 0.7).

f)* The PCa study found no significant difference between groups for depression, measured on
the previously validated 20-item Centre for Epidemiologic Studies Depression Scale (Radloff
1977).

Decision aids appeared to do no better than comparisons in affecting satisfaction with decision
making, anxiety, and health outcomes.

Decision aids had a variable effect on which healthcare options were selected.

Analysis where the Prostate Cancer Treatment Decision Aid was evaluated (Davison
1997):

Seven studies (which include Davison 1997) compared the effects of decision aids to usual
care in terms of participation in decision making. The Davison paper used the Control prefer-
ences Scale (Degner 1992). The scale measures the preferred or actual role in decision mak-
ing using five response statements - two represent an active or patient controlled role, one a
shared or collaborative role, and two response statements represent a passive or practitioner
controlled role.

Five of these seven studies showed a 26 to 70 percent reduction in the proportion of people
who assumed a passive (practitioner-controlled) role in decision making with two trials that
were statistically significant (including the Davison 1997) and three that were not.

COMPARISON IN DECISION AID (A USUAL CARE (THAT OVERALL RESULT

MEN WITH PROS- CONSULTATION, WERE PROVIDED

TATE CANCER WHO AUDIOTAPE, AND WITH GENERAL IN-

HAVE TO MAKE A FIVE HANDOUTS FORMATION)

TREATMENT DECI- ABOUT PCa TREAT-

SION MENT OPTIONS)

participation in decision 17/30 5/30 Favours DA, RR = 3.4,

making (patient con- 95% Cl 1.44 to 8.03

trolled) (pooled RR 1.49, 95%
Cl10.99 to 2.25)

participation in decision 10/30 15/30 No stat sig. result, RR

making (shared) = 0.67, 95%CI 0.36 to
1.24 (pooled RR 0.9,
95% CI: 0.7 to 1.1)

participation in decision  3/30 10/30 Favours usual care,

making (practitioner RR=0.03, CI 0.09-0.98.

controlled) pooled RR = 0.7 (95%
Cl: 0.5t0 0.9)

depression No significant differ-

ence between groups
for depression, meas-
ured on the previously
validated 20-item Cen-
tre for Epidemiologic
Studies Depression
Scale (Radloff 1977).

General comments

Overall conclusions about the effectiveness of DA are restricted because of the variability in
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the decision context (screening, disease), the design used, the comparison used in the evalua-
tion, outcomes included and the measurement of them.

In spite of these limitations, the trials consistently demonstrated that DA do better than usual
care interventions in improving people's knowledge regarding options (19% absolute improve-
ment), enhancing realistic expectations about the benefits/harms of options (40% relative im-
provement), reducing their decisional conflict, decreasing the proportion of people remaining
undecided, and stimulating people to take a more active role in decision making.

Compared to simpler versions, DAs improved knowledge only marginally, but had other bene-
fits such as increasing realistic expectations and agreement between values and actual
choices.

The impact of DAs on increasing or decreasing references for particular options is more vari-
able, which might be expected given the balanced information presentation within the DA and
potentially variable preference rates at baseline. The review points out that most studies report
that DAs reduced people's enthusiasm for major elective surgery in favour of more conserva-
tive options.

There has been no impact on satisfaction with the decision making process or with the actual
choice, nor has there been an impact on health outcomes such as anxiety, general quality of
life, or condition-specific quality of life.

There are too few studies to determine effects of DAs on persistence with the chosen therapy,
costs, resource use, or efficacy of dissemination strategies.

Brink, 2000

Design: Observational study (therapy), evidence level: 2-
Inclusion criteria men with PCa and their female partners
Exclusion criteria not mentioned

Population number of patients = 43.

Interventions

CD ROM decision aid: an interactive CD-ROM that educates patients and facilitates treatment
decision-making.

Outcomes

+ self-efficacy (participants confidence to discuss issues about treatment with doctor),

+ knowledge (about staging and brachytherapy) and

+ program elements (CD_ROM usability)

Follow up

A pre-test questionnaire was conducted with men and their partners, the CD-ROM was then
used by the participants and then a post-test questionnaire was administered to evaluate the
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stated outcomes.

Results

For both groups: men with female partners and men only, almost half did not know the stage of
their disease.

+ For self efficacy and knowledge:
Significant difference was observed between pre-test and post-test
+ Program elements:

Between 79 - 95% of participants approved of the following elements; title of program "Charting
you course", presentation layout and design on screen, narration used, amount on information
provided.

+ Participants commented that more in depth information would be preferred.

+ Only 62% of participants liked the ‘personal story' or the navigation process of the program.

COMPARISON IN CD-ROM DECI- PRE-TEST POST-TEST OVERALL RE-

PROSTATE SION AID SULT

CANCER PA-

TIENTS

self efficacy mean test score mean test score p=0.016, CD
2.10 1.61 ROM  improves

participants  self
efficacy in interac-
tions with doctor
about treatment.

knowledge (stag- mean test score mean test score p=0.020, CD-
ing) 0.73 0.82 ROM  improved
knowledge of
staging.
knowledge mean test score mean test score p=0.000, CD-
(brachytherapy) 0.46 0.75 ROM  improved

men’s' knowledge
of this treatment

COMPARISON IN  CD-ROM DECI- PRE-TEST POST-TEST OVERALL RE-
PROSTATE SION AID SULT

CANCER PA-

TIENTS AND

THEIR FEMALE

PARTNERS
self efficacy mean test score mean test score p=0.002, CD
2.19 1.66 ROM improves

participants  self
efficacy in interac-
tions with doctor
about treatment.

knowledge (stag- mean test score mean test score p=0.018, CD-

ing) 0.73 0.82 ROM  improved
knowledge of
staging.

knowledge mean test score mean test score p=0.000, CD-

(brachytherapy) 0.51 0.78 ROM  improved

men’s' knowledge
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of this treatment

General comments

This is a pilot study of a CD-ROM DA. A prototype of the complete version of the CD-ROM DA
was evaluated. The truncated version included self-efficacy (subject's perceived self efficacy in
interacting with doctors about treatments), knowledge (about staging and brachytherapy) and
program elements (CD-ROM usability).

The limitations of this pilot study include: evaluation was not done including all components of
the DA, so we are unable to gauge how effective the whole thing is, and the evaluation was
done with only a small sample that was not randomised. We would want to know how effective
this study was in a larger sample.

Given the limitations and outcomes of this pilot, there are encouraging results for this CD-ROM
DA.

Feldman-Stewart, 2001

Design: Observational study (therapy), evidence level: 2-

Country: Canada (federal state, Commonwealth Realm), setting: Tertiary care

Inclusion criteria

The decision aid was tested with men who were in the age group of most newly diagnosed
prostate cancer patients (at least 50 years old). The participants acted as surrogate decision
makers as they had not been diagnosed with the disease.

The participants were a convenience sample of men at least 50 years old, never diagnosed
with prostate cancer, who could understand English.

A purposeful sampling strategy was used to ensure presentation of those with and those
without post-secondary education.
Exclusion criteria not specified

Population number of patients = 69, age range 50 to 83 years, mean age = 61 years.

Interventions

The DA: This decision aid is an interview, administered on an individual basis that is intended
to be an adjunct to the normal doctor-patient consultations.

It fits between an initial consultation when the doctor presents the treatment options and a
second consultation that occurs about 1 week later when the treatment decision is made.

This DA is based on the psychological theory of decision making, Svenson's Differentiation
and Consolidation Theory (DiffCon). Decision aids guided by DiffCon, aim to reduce the risk
that patients' decisions will cause them regret and/or cognitive dissonance by facilitating pre-
decision differentiation and post-decision consolidation processes.

The aid includes three components:
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1) the structured presentation of information

2) exercises designed to help the patient determine which attributes are important to his deci-
sion and

3) Exercises designed to help clarify the value of each of his important attributes as they are
integrated into the larger picture.

Outcomes This is a preliminary evaluation of the aid.
Outcomes included:

- Comprehension: to determine if participants would be able to understand the information
presented (evaluated by using a comprehension test at initial step of DA and decisional con-
flict assessment at the end of DA) ,

- To identify what is important to their decisions, and to weigh the attractiveness of the treat-
ments on their important attributes (evaluated using a pre and post info test),

- To clarify the value of each of his important attributes (evaluated using trade-off "flip point
exercises)

- Indication of a preferred treatment options (TPA using an ordinal scale)

- To show evidence of differentiation (between initial attributes identified and if changes oc-
curred during the DA interview).

Follow up no follow-up conducted after the interview

Results

All participants completed all aspects of the interview. They answered an average of 10 com-
prehension questions each, with a mean of 94.7% correct without a prompt. Each attribute in
the information presented was identified by at least one participant as important to his deci-
sion.

Participants identified a median of five attributes as important (ranges 1-14) at each of three
points during the interview, 75% changed at least one important attribute during the interview.
Forty-nine per cent of participants also identified attributes as important those were not in-
cluded in the presented information. Participants showed a wide range of values in each of
seven trade-off exercises. Eighty-eight per cent of participants showed evidence of differentia-
tion; 75% had a clear treatment preference by the end of the interview.

General comments

This is a pilot study for the Feldman-Stewart 2004 study (see following table for more relevant
results). It was conducted with men who did not have PCa and a full description of the DA is
attached.

The results observed will represent a population that does not meet the PICO specifications
which has a risk of not capturing real time responses of men facing treatment decisions. In
order to assess the effectiveness of this DA it would be more advantageous to evaluate the
findings from the Feldman-Stewart 2004 study which involved men with PCa facing treatment
decisions.
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Feldman-Stewart, 2004

Design: Observational study (therapy), evidence level: 2-

Country: Canada (federal state, Commonwealth Realm), setting: Community

Inclusion criteria
Men attending an early consultation where the doctor is presents the treatment options.

After the patient consented to participate in the study, his physician identified which of the
three treatment options were being offered, and some patients considered only two options
while others considered three. Because the study was run in a cancer centre, all patients
were offered radiation treatment, but not all offered either surgery (because of co-morbidities)
or offered no treatment for now (often because the doctor felt the patient was too young).

Population number of patients = 60, mean age = 66 years.

Interventions
The decision aid is a one-to-one interview with a research assistant,

It occurs between an initial consultation when the doctor presents the treatment options to the
patient and a second consultation that occurs about 1 week later when the treatment decision
is made.

This DA is based on the psychological theory of decision making, Svenson's Differentiation
and Consolidation Theory (DiffCon). Decision aids guided by DiffCon, aim to reduce the risk
that patients' decisions will cause them regret and/or cognitive dissonance by facilitating pre-
decision differentiation and post-decision consolidation processes. The aid is intended to help
the patient become clearer about which treatment option he prefers in order to make the deci-
sion with his doctor at his next visit.

This study involved the decision-aid interview, a first follow-up interview (follow-up 1) that oc-
curred after the patient made his actual treatment choice with his doctor, and a second follow-
up interview (follow-up 2) that occurred about 3 months after the treatment decision, when the
acute side-effects of the active treatments would have resolved.

The objectives of the intervention evaluation:
(1) To identify attributes that the patients considered important to their decision,
(2) To determine what patients identify as particular challenges as they make their decisions,

(3) To describe the proportion of patients that appear to show differentiation and consolidation
through:

(a)changing which attributes were important to their decisions, and
(b) changing their ratings of how attractive the various treatment options are,
(4) To identify aspects of cognitive processing that are associated with:

(a) the stability of the preferred treatment option; i.e. the likelihood that the patients' actual
treatment decision was the treatment they preferred at the end of the interview, and

(b) Regret as scored after they had completed their treatment.
Outcomes The attached flow diagram indicates the outputs of the DA that addressed the ob-

jectives of the evaluation. This was achieved by measuring attributes contained in the follow-
ing lists:

Pre-Info List *
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Post-info List *
Drop-option List *
Remaining-option List *
Flip Differences

* Objectives are the focus of this report.

Follow up a first follow-up interview (follow-up 1) that occurred after the patient made his ac-
tual treatment choice with his doctor (approx 1-2 weeks), and a second follow-up interview
(follow-up 2) that occurred about 3 months after the treatment decision, when the acute side-
effects of the active treatments would have resolved.

Results
Objective 1 - attributes important to the decision

60 participants identified 34 different items as important to their decisions when they were
selecting their most preferred option. These were ranked and 18 different attributes were con-
sidered the most important attributes to the decision. The wide variation in important attributes
is further demonstrated by the fact that only two attributes were important to more than 50%
of patients (effect on bladder functioning, and effect on bowel functioning). A median of 4 at-
tributes in the pre-info list (range 1-16) and 4 in the post info list (1-10) were reported.

32 patients completed the drop-option list (a list of attributes important to dropping the least-
preferred option). The median number of attributes underlying the drop for the 32 patients
was 2 (range 1-4); including 10 of these patients who reported non-board items (median 1,
range 1-3). Nineteen of the patients (58%) identified at least one attribute on their drop lists
that was not identified on any of their other lists and for 11 of the patients (33%), none of the
attributes on their drop list was on any of the other lists. The most common attribute underly-
ing the drop was 'the procedure involved' and that was important to 14 patients (42.4%).

Overall, 37 of the 60 patients (61.6%) identified non-board items in at least one of their impor-
tant attribute lists.

Objective 2 - cognitive challenges

Insight into the cognitive challenges faced by patients was addressed from responses to the
three items of the Decisional Conflict Scale identified in the methods. At the end of the deci-
sion-aid interview 92% of the participants (strongly) agreed that they were clear about the im-
portance of the benefits of the options and 88% (strongly) agreed that they were clear about
the importance of the risks and side-effects of the options. However, 47% (strongly) agreed
that it was hard for them to decide if the benefits or the risks were important to them in the
decision-making.

Objective 3(a) - changes in important attributes over decision process

A considerable number of important attributes were changed during the decision process:
almost half of the patients (45%) added to, and a similar proportion (48%) dropped attributes
from, the Pre-Info list when they listed their important attributes on the Post-Info list. Of the
patients offered only two options, 78% changed at least one attribute between the two lists.
Similarly, almost one-third of those completing the Remaining-options list dropped attributes
from their Post-Info list and 25% added more. Overall, 49 (81.7%) patients changed, at some
point in the interview, the attributes that they reported as important to the selection of their
treatment choice.

Objective 3(b) - differentiation and consolidation: changes in treatment ratings :

Over the three assessments during the decision-aid interview, 43 (71.7%) patients changed at
least one of their TPA ratings of the treatment options offered to them. Between the interview
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and follow-up 1, 45 patients (75%) changed at least one of their TPA scores, and between
follow-up 1 and follow-up 2, 34 (57%) changed at least one of their scores.

The average TPA scores for the most preferred option and for that of its closest competitor
across the 56 patients who had completed the TPAs at all five time points (i.e. 5 TPA scores
that were collected throughout the study) was assessed. The difference between mean TPA
score for the most preferred option and that of its nearest competitor grew significantly over
the five time points: the score of the most preferred option increased gradually over the entire
time, while that of its closest competitor dropped [F(4,220) = 16.6, P < 0.001]. As described
by the theoretical framework that the DA is based, the difference in the attractiveness of the
most preferred option when compared with its nearest competitor continued to increase over
the whole of the study.

Objective 4(a) - cognitive processes associated with stability of preferred treatment option :

At the beginning of the interview 17 (28%) of the patients did not have a clear treatment pref-
erence, as indicated by ties in top TPA scores; by the end of the interview, only five of them
still did not have a treatment preference. At the end of the interview, 50 (83%) patients had a
clear treatment preference.

Of the 50 who had a treatment preference at the end of the interview, 38 (76%) chose that
preferred option as their actual treatment, and we describe their having the same preferences
at the two time points as their preferences being consistent. Consistency of the preference
was not associated with the size of the difference in TPA scores between the most preferred
option and its nearest competitor, as measured either at the end of the interview (odds ratio
1.38, 95% CI: 0.80-2.37) or at the time of follow-up 1 (odds ratio 0.87, 95% CI: 0.44-1.72).
However, the consistency was associated with increasing differences in the TPA score be-
tween the most preferred option and the TPA score of its nearest competitor between the in-
terview and follow-up 1 (odds ratio 2.1, 95% CI: 1.40-3.14).

Mean TPA scores for most preferred option and for its nearest competitor during the study
showed that the mean TPA score for the most preferred option increased in a linear manner
throughout the decision-aid interview, and continued to do so after the actual decision was
made. Results also show how the mean TPA score for the nearest competitor dropped in a
step fashion between the end of the decision-aid interview and follow-up 1, when the treat-
ment decision was made.

It appears that the relationship between TPA scores and whether patients actually chose the
option that had the highest TPA score at the end of the interview is complex. The association
appears to be with the shift in the difference between the preferred option and its competitors
rather than with the size of the difference at any particular point in time.

Objective 4(b) - cognitive processes associated with regret :

The range of regret scores was 5-14 (where the scale is 5-25) with a mean of 8.4. The de-
gree of regret was not associated with the difference in the TPA scores of the most preferred
option and it nearest competitor, as measured at either follow-up 1 or at follow-up 2. However,
regret scores were negatively associated with the shifts in the difference in the two TPA
scores: regret scores decreased as the difference in TPA scores of the most preferred option
and its nearest competitor increased from the interview to follow-up 2 (P < 0.05) and from fol-
low-up 1 to follow-up 2 (P < 0.01).

Results suggest that patients experience less regret as the difference in the TPA scores be-
tween the two highest options increases. In other words, if differentiation is increasing, pa-
tients tend to feel less regret.

Overall Conclusions from the study:

Generally, the study demonstrated that a wide variation from one patient to the next in attrib-
utes that affect their treatment decisions exist. Furthermore, the extent of changes in attrib-
utes and in treatment ratings demonstrated in this study emphasizes the dynamic nature of
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the decision process.

Authors note that by capturing the detail of differentiation and consolidation of attributes and
when there are more than two options, if screening out options is not explicitly built into the
process, important attributes may be overlooked and we may in turn increase the complexity
of the decision for the patients. Further to this, both the stability of the patients' treatment
choices and the extent of their regret after the decision appear to be related to whether the
patients' evaluations of the options were still increasingly in favour of their initial treatment
preference.

The authors believe that the approach of basing decision-aid development on a cognitive
process theory of decision-making helps to create a product that could both help patients and
provide health practitioners with some insight into patients cognitive processing that may, in
turn, help practitioners to be even more effective. Guided by Diff Con, observations of differ-
entiation/consolidation and its relationships to stability of choice and to regret suggest that
values clarification exercises in decision aids may want to focus on encouraging differentia-
tion processes. Study observations that decision processes are related to regret, support the
use of regret as a primary outcome for the evaluation of decision aids.

Repeatability Study:

In order to detect any possible shift in attributes identified by the men in the study, 10 men
were approached to repeat the formation of a post-info list and the remaining option list. This
was conducted at the time of follow-up interview 1.

This set of men identified a mean of 4.3 (range 2-8) important attributes at the end of the
original interview and a mean of 4.5 (range 3-7) in the follow-up interview. Of the total number
of items identified at both times, a mean of 69.2% appeared on both lists; a mean of 85.6% of
original interview attributes were repeated in the follow-up interview. Thus, the overwhelming
majority of attributes identified as important at the original interview continued over the time to
be identified as important; changes over time (either due to our measurement method or to a
real shift in what was important) were more often in the direction of adding new attributes to
the list.

General comments
Author's conclusions:

The decision process appears to be dynamic for the patients with great variability across pa-
tients in what is important to the decision. Increasing stability of choice and lack of regret ap-
pear to be related positively to increasing difference over time in how attractive the preferred
option is over its closest competitor, rather than to the size of the difference at any one point
in time.

The authors point out that understanding how patients weigh up benefits and harms and inte-
grate this into their decision making processes requires further investigation.
Reviewers comments:

While this DA offered a tool that was able to address the complexity of associated with the
variability and shifts in patient preferences, values and information intake, it requires an unbi-
ased evaluation before it could be used to guide a clinical recommendation.

The DA interview is estimated to take an hour and a half to complete, the appropriateness of
this aid in a busy clinic setting is questionable.
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Holmes-Rovner, 2005

Design: Observational study (therapy), evidence level: 2-

Country: United States, setting: Secondary care
Inclusion criteria men recently diagnosed with PCa
Population number of patients = 60, mean age = 62 years.

Interventions

+ Decision Aid for men (who have recently been diagnosed with PCa) and are at the point of
decision about treatment options.

+ Different designs were also evaluated (internet, audio and booklet).

Outcomes

+ Knowledge (of patient) about own PSA test result, stage and grade of PCa, treatment op-
tions and side effects.

+ Assessment of the balance, clarity and length of DA
Follow up no follow-up was conducted

Results

+ The responses of men who received the 3 different designs of the DA (internet, audio and
booklet), were reported to be virtually identical across all survey items with exception that
those who received the audio version were less likely to share it with family and friends
(data was not shown).

+ Knowledge of the treatment options was not significantly different between the groups.

+ Discussion of treatment options with the physician showed a significant increase in surgery
discussions (98% in DA, 89% in control, p=0.019)

+ Of the men that received the DA, 96%r eported that the DA was mostly or all clear (with re-
spect to the wording of the DA) with 76% of men reporting that the DA influenced their deci-
sion making, ranging from moderately to a lot).

+ 86% reported sharing the DA with their spouse or partner, 22% with other family members,
14% with friends.

* 72% reported that they were more likely to take an active part in treatment decisions.

COMPARISON IN DECISION AID DA SAMPLE HISTORICAL OVERALL RE-
MEN WITH CONTROL SULT
PROSTATE CAN-

CER WHO HAVE

TO MAKE A

TREATMENT DE-

CISION
knowledge (treat- 98% 89% Discussion of
ment options) treatment options

with the physician
showed a signifi-
cant increase in
surgery discus-
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sions (98% in DA,
89% in control,
p=0.019)

General comments

This study investigated the effectiveness of a DA to increase men's knowledge about their own
PSA test result, stage and grade of PCa, treatment options and side effects. It also evaluated
the balance, clarity and length of the DA.

Author’s comments: The plain language DA presenting medical evidence in text and numerical
formats appears acceptable and useful in decision-making about localized prostate cancer
treatment. Further testing should evaluate the impact of all three media on decisions made and
quality of life in the survivorship period, especially among very low literacy men.

Some limitations exist:

¢ The sample size limited the measurement of effect size and there was no randomisation of
the DA. The comparison group was a group of historical controls. No description about the
historical control group was provided and we are to assume they are a similar group of men
who were not given the DA and who received usual care.

+ There was a lack of analysis (for significance) when evaluating the different designs of the
DA (internet, audio and booklet) as well as the assessment of the balance, clarity and
length of DA.

+ The data about the actual decision made by the test group was not available.
+ No confidence intervals were reported.

In spite of these limitations, the study provides some insights into the make up of an effective
DA.

Schapira, 1997

Design: Observational study, evidence level: 2-

Inclusion criteria A convenience sample of 32 men aged 50-85 years who did not have pros-
tate cancer. Subjects for evaluation were recruited from men who were in primary care outpa-
tient clinics.

Exclusion criteria — not stated
Population number of patients = 32, age range 50 to 85 years.

Interventions A videotape decision-aid: It incorporates role modelling and is designed to help
patients understand treatment options and enhance the process of informed patient decision-
making.

The content of the script included the following areas:

+ Anatomy of the prostate gland, epidemiology of
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+ Prostate cancer, treatment options and outcomes,
+ Efficacy of treatment and management of possible
+ Treatment side effects.

Drafts were revised based upon comments from members of the expert panel until consensus
was achieved regarding, the final form of the videotape script.

The video portion of the script was designed to complement the audio portion by the use of
role modelling, the reinforcement of quantitative data with visual presentations, and footage of
the operating room, radiation suites, and other medical and community settings.

The videotape was 20 min in length.

Outcomes
Knowledge scores:

The subjects completed a pre- and post-viewing knowledge and approach to decision-making
assessment and a post-viewing evaluation of the videotape. The videotape was viewed only
once by subjects. The knowledge assessment instrument included 20 multiple choice ques-
tions developed by the investigator and based on the videotape content.

Topics covered by the questions included anatomy and physiology of the prostate, risk factors
and epidemiology of prostate cancer, common short-term and long-term side effects of radia-
tion and radical prostatectomy, the definition and indications for watchful waiting and the rela-
tive efficacy of surgery and radiation.

Subjects were asked to both identify the most common side effects of specific treatments and
to identify the expected frequency at which these side effects would occur. Differences be-
tween pre-test and post-test responses were analyzed with McNemar’s test for matched pairs.

Decision-making process:

Approach to decision-making was assessed by responses to open-ended questions.
Follow up — not conducted

Results The analysis found a significant improvement in knowledge regarding prostate cancer
and treatment options after viewing the videotape compared to responses of subjects prior to
viewing the videotape.

The specific areas where a significant difference occurred include:

Knowledge about side effects (both quantitative and qualitative issues associated with fatigue
and impotence after RT)

Knowledge about side effects (qualitative issues associated with impotence after prostatec-
tomy)

Awareness about impotence and incontinence.
Indications for watchful waiting.

Analysis of the qualitative section of the instrument demonstrated five major factors influencing
the approach to treatment decision-making.

These factors were:
(1) deferment of the treatment decision to the physician,
(2) information seeking such as asking a second opinion,

(3) joint decision-making discussions between the physician and patient,
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(4) family advice (inconclusive evidence shown in study)

(5) consideration of treatment side effects

COMPARISON IN DECISION  AID PRE-TEST POST-TEST OVERALL  RE-
MEN WITHOUT (VIDEO) NUMBERS OF NUMBERS OF SULT
PCa MEN MEN
knowledge About fatigue About fatigue The DA signifi-
after RT: 28% after RT: 59% cantly improved
qualitative knowl-
edge about fa-
tigue after RT,
p<0.05
knowledge About impotence About impotence The DA signifi-
after RT: 44% after RT: 84% cantly improved
qualitative knowl-
edge about impo-
tence after RT,
p<0.05
COMPARISON IN  DECISION AID PRE-TEST POST-TEST OVERALL  RE-
MEN WITHOUT NUMBERS OF NUMBERS OF SULT

PCa

MEN

MEN

knowledge About impotence About impotence The DA signifi-
after radical after radical cantly improved
prostatectomy: prostatectomy: qualitative knowl-
56%% 84% edge about impo-
tence after radical
prostatectomy,
p<0.05
knowledge About impotence About impotence The DA signifi-
after RT: 38% after RT: 72% cantly improved
quantitative
knowledge about
impotence  after
RT, p<0.05
knowledge About serious  About serious The DA signifi-
bowel or bladder bowel or bladder cantly improved
injury rate: 44% injury rate: 56% quantitative
knowledge about
serious bowel or
bladder injury rate
after RT, p<0.05
knowledge About awareness About awareness The DA signifi-
of treatment for of treatment for cantly improved
complications to complications to awareness of
do with inconti- do with inconti- treatment for
nence: 53% nence: 88% complications  to
do with inconti-
nence, p<0.05
knowledge About awareness About awareness The DA signifi-

of treatment for
complications to
do with impo-
tence: 63%

of treatment for
complications to
do with impo-
tence: 96%

cantly improved
awareness of
treatment for

complications  to
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do with impo-
tence, p<0.05

knowledge

indication for
watchful  waiting:
28%

indication for
watchful  waiting:
88%

The DA signifi-
cantly improved
knowledge about
indications for
watchful  waiting,
p<0.05

knowledge

about relative
efficacy of radia-
tion and surgery:
44%

about relative
efficacy of radia-
tion and surgery:
75%

The DA signifi-
cantly improved
knowledge about
the relative effi-
cacy of radiation
and surgery
p<0.05

decision
process

making

28% would defer
the decision mak-
ing process to the
physician

16% would defer
the decision mak-
ing process to the
physician

After viewing the
video DA, a 12%
reduction was
observed in the
number of men
who would defer
the decision mak-
ing process to the
physician. Statis-
tical significance
not evaluated.

decision
process

making

9% would pursue
behaviours of info
seeking

31% would pur-
sue behaviours of
info seeking

After viewing the
video DA, the
number of men
who would pursue
behaviours of info
seeking increased
by 22%. Statisti-
cal  significance
not evaluated.

decision
process

making

3% would partici-
pate in joint deci-
sion-making  with
the physician

22% would par-
ticipate in joint
decision-making
with the physician

After viewing the
video DA, the
number of men
who would par-
ticipate in joint
decision-making
with the physician
increased by
19%.  Statistical
significance  not
evaluated.

decision
process

making

3% would con-
sider the treat-
ment side effects

19% would con-
sider the treat-
ment side effects

After viewing the
video DA, the
number of men
who would con-
sider  treatment
side effects in-
creased by 16%.
Statistical signifi-
cance not evalu-
ated.
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General comments

An important limitation of this study was that the subjects used in the evaluation of the video-
tape did not actually have prostate cancer. This may have had an impact on the uptake of
knowledge. The pre-test may have influenced the men and there knowledge and awareness of
issues and thereby influencing the results of the post test. An RCT would provide an unbiased
analysis. An underestimation the effectiveness of the DA may have occurred.

No follow-up analysis was conducted; limiting the long term effects of the DA, i.e. knowledge of
men some months after the DA was used.

Health Economic Summary

The Guideline Development Group did not rate this topic as a health economic priority; there-
fore the cost-effectiveness literature on this topic has not been reviewed.
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1.3 Specific problems

What are the information/communication needs of the wives, partners, carers, and

family of men with prostate cancer about treatment options?

Clinical question

What are the information/communication needs of partners, wives, carers or family of men con-

sidering treatment options for prostate cancer?

Evidence Summary

Manne and co-workers (Manne et al. 2004) reported that the effects of a structured group psy-
chosocial intervention were modest; psychological distress was not affected. Another study
(Thornton et al. 2004) reported partial support for the effectiveness of a single-session commu-

nication intervention on patient social/family wellbeing and partner general stress.

There was some overlap with the outcomes measure in the studies including stress and well be-
ing variables (include in the FACT-P). Both studies did report a partial effectiveness of the inter-

ventions in terms of these outcomes.

Evidence Tables

(Manne et al. 2004)

Design: Randomized controlled trial (therapy), evidence level: 1-

Country: , setting: Secondary care

Inclusion criteria

Criteria for inclusion in the study were:

(a) partner 18 years of age or older;

(b) patient married or living with partner;

(c) patient diagnosed with any stage of prostate cancer,

(d) Wife able to provide informed consent.
Exclusion criteria —

Population —

Mean Age = 59.63

84% had greater than high school education
84% were white Americans

Sample size = 60
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Interventions

The intervention was a closed, structured group intervention.
Groups met on six consecutive weeks for 1 hour.

The following topics were covered:

Session 1: Medical information about prostate cancer and Treatment (led by a radiation on-
cologist);

Session 2: Maintaining good nutrition during and after treatment (led by a nutritionist);
Session 3: Stress management and coping skills training (led by a psychologist);

Session 4: Maintaining good communication and how to better get support needs met (led by
a psychologist); Session 5: Maintaining intimacy and dealing with sexual concerns (led by a
psychologist);

Session 6: Survivorship issues (common post treatment concerns and ways of coping) (led by
a social worker).

Didactic presentations were combined with group contribution (e.g. input about what consti-
tutes non-supportive reactions) and in session exercises. Home practice assignments were
given after Session 3 (practice relaxation) and Session 4 (disclose feelings, ask for support).

Sessions were delivered by Two psychologists, a nutritionist specialised in cancer nutrition, a
social worker.

Control group.

Standard psychosocial care available at the hospital was available to these participants. This
care consisted of support from a social worker and referral to a community mental health pro-
fessional.

Outcomes

» Demographics and mental health service utilization.

= General psychological distress.

= Cancer-specific distress.

= Coping.

» Post-traumatic growth inventory: assesses positive changes that occurred as a result of a
stressful life event

= Cancer-specific marital interactions.

Results

The final sample size was 60,

29 intervention group participants
31 control group participants.

Four wives assigned to the intervention group and three wives assigned to the control group
dropped out.

The study participation rate was 57%.
Study completion rate was 88% (completed both baseline and post-test surveys).

Participants completed a questionnaire prior to being assigned to study condition (baseline)
and 1 month after completion of the intervention (post-test).
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Control group participants were sent the post-test survey at the same time point.

The intervention and control groups were compared on baseline demographic and patient
medical variables. There were no differences between study conditions.

Distress:

Comparisons of baseline distress did not suggest significant differences for general (p=0.80)
or cancer-specific (p=0.34) distress.

Post-test comparisons with all study participants revealed that there were no significant differ-
ences between groups in either general or cancer-specific distress. An examination of group
means suggested that general psychological distress declined over the course of the study in
both groups.

IES scores declined in the intervention while remaining somewhat stable in the control group;
however, the Mann-Whitney tests showed that post-test IES scores did not differ significantly
between the two groups.

Coping and post-traumatic growth:

Results suggested differences between groups on two of the five coping scales: positive re-
appraisal and growth and denial coping. Positive reappraisal and growth was significantly
higher among the group of wives who participated in the group intervention.

Denial was significantly lower among the group of wives who participated in the intervention.
These findings remained significant when wives who attended fewer than half the groups
were excluded from analyses.

Post-traumatic growth inventory: (PTGI)

Mann-Whitney tests indicated differences between groups for specific components of the
PTGI (Relate to others, personal strength, Spiritual growth, Appreciation for life) variables.
Scores for PTGI scales were higher among wives in the Intervention group.

Cancer-specific marital communication:

Mann-Whitney tests did not indicate differences between groups on for any of the marital
communication variables.

In general, the results of this study suggested that the psycho educational group intervention
did not reduce psychological distress.

General comments

The limitations of this study outlined below will reduce the reliability and validity of the findings
reported.

No Blinding was described and small numbers included in the study limit the reliability to
which the effect of the intervention.

The study was not representative of wives of men with prostate cancer and may have biased
the study findings. That is, it is possible that the most distressed wives did not participate in
the study. This biasing would result in lower distressed levels and potentially contribute to our
lack of impact on distress, as those most in need of intervention may not have participated.

The sample composition was not well represented with ethnic minorities, limiting the applica-
tion to wider UK populations.

The age of the population was relatively young given the general population of men affected
by PCa.

Overall, the effects of this intervention were modest and psychological distress was not im-
pacted.
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(Thornton et al. 2004)

Design: RCT, evidence level: 1-

Country: United States, setting: Other

Inclusion criteria

Study participants were partnered men who underwent a radical prostatectomy for prostate
cancer at Norris Comprehensive Cancer Centre (NCCC) between 01/01/1997 and
05/31/1999, and their partners.

Specific inclusion criteria and study participant numbers:
1) patient is partnered (n = 50);
2) patient's partner plans to attend the presurgical appointment (n = 31);

3) patient's surgery is scheduled to allow sufficient time for the study team to contact him (i.e.,
there are at least 4 days between receipt of patient's contact information by the researchers
and the date of the patient's presurgical appointment (n = 96);

4) patient's presurgical appointment is scheduled at NCCC (n = 12);
5) patient and partner are fluent in written and spoken English (n = 15);
6) patient has no other active cancers and is not undergoing salvage prostatectomy (n = 4);

7) both patient and partner are aware of the cancer diagnosis (n = 5, of these, two patients
denied having prostate cancer themselves);

8) Patient has no co morbid psychiatric diagnosis (n = 1).
Exclusion criteria -

Population —
Mean age = 61.16 years (41-78, SD 7.22)

Highly educated Caucasian men and wives.

Interventions

The aim of this study was to determine the effectiveness of a brief, presurgical, couple-based
communication-enhancement intervention (for only partnered prostatectomy patients).

All patients received NCCC standard care, which also served as the control condition for this
study. As part of standard care practices, patients had an appointment at NCCC on the day
before surgery. During this appointment, they underwent several procedures in preparation
for surgery the following day and met with a nurse who provided them with basic information
related to their surgery.

The intervention comprised of two parts:

Part 1. The counsellor helped patients and partners identify questions they had for the medi-
cal team and ways they could meet their information needs.

Part 2. The counsellor focused on helping the patient and partner identify and discuss their
support needs.
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Outcomes

Patient and partner quality of life and psychosocial outcomes before surgery and at 3 weeks,
and 1 year post surgery were measured.

Standardized questionnaires assessing general and disease-specific (patients only) quality of
life, affect, stress, and relationship quality were compiled into separate patient and partner
guestionnaire packets.

The Rand 36-Item Health Survey was used to assess patient and partner general health-
related quality of life. This instrument quantifies quality of life in eight areas :

= physical functioning

=role limitations due to physical health
= pain

=general health perception
=emotional wellbeing

=role limitations due

=to emotional problems

»energy

= social functioning

Individual scale items are transformed to a 0-100-point scale with higher scores indicating
better quality of life.

Patient disease specific quality of life with the Functional Assessment of Cancer Treatment-
Prostate version (FACT-P). The FACT-P evaluates patient quality of life in six areas: physical
wellbeing, functional wellbeing, prostate-specific functioning (the prostate cancer subscale or
PCS), social/family wellbeing, emotional wellbeing, and relationship with physician.

Patients indicate their agreement with 47 items via Likert-type scale. Where 0 (not at all) to 4
(very much) and higher scores indicate better functioning.

A modified version of the 4-item Urinary Incontinence scale to assess the patient's urinary
functioning at pre-surgery and 1 year post-surgery was included. Patients also were asked to
report on their typical level of erection during sexual activity with a partner using a 5-point
scale ranging from 1 (totally soft) to 5 (rigid and un-bendable). For both measures, higher
scores indicate better functioning.

Patient and partner affect was assessed with the Positive and Negative Affect Schedule
(PANAS). Two 10 item subscales measure positive and negative affect. Respondents use a 1
(very slightly or not at all) to 5 (extremely) scale to indicate the extent to which they believe
that each of a series of 20 adjectives applies to them.

The Impact of Event Scale (IES) was used to measure stress symptoms specific to the cancer
experience. Respondents use a 4-point scale ranging from 1 (not at all) to 4 (often), to rate

15 items that measure symptoms of intrusion or avoidance, with higher scores indicating
more stress.

General stress was assessed with the Perceived Stress Scale (PSS); it assesses the extent
to which participants appraise situations in their lives as being stressful, out of control, and
difficult to manage. Respondents rate each of 14 items on a 5-point scale ranging from 0
(never) to 4 (very often), and higher scores indicate greater stress.

The overall quality of the couple's relationship with the Dyadic Adjustment Scale (DAS) was
measured; it is a 32-item measure that assesses total relationship quality. Respondents indi-
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cate the frequency with which they engage in specific behaviours with their partner as well as
the extent of agreement on relationship issues.

Follow up

Patient and partner quality of life and psychosocial outcomes were assessed 1 year post sur-
gery.

Results

207 patients and partners were eligible, only 106 participants were recruited. Selection of pa-
tients for this study was drawn from a list of patients who were scheduled for upcoming sur-

gery.

An assessment of patient and partner quality of life and psychosocial outcomes before sur-
gery, and at 3 weeks, 6 months, and 1 year post surgery was conducted.

80 patients returned questionnaires corresponding to pre-surgery-, 3 weeks post-surgery, and
1 year post-surgery and comprised our final sample and completed all surveys.

Of the 106 consenting patients:

93 completed the 3 week post-surgery follow-up questionnaire. (18 of these patients did not
complete the 6 month follow-up questionnaire, and 13 did not complete the 1 year follow-up
guestionnaire.)

To maximize the sample size and power to detect effects, the 80 patients who returned ques-
tionnaires corresponding to pre-surgery, 3 weeks post-surgery, and 1 year post-surgery com-
prised the final sample.

Partner data at these three time points were available for 65 of these patients' partners.

The authors describe that although the final sample of patients was largely comparable to no
completing patients, several differences between completing and non-completing partners did
exist suggesting that partners who were better adjusted and who were married to patients
who were better adjusted were more likely to complete the study.

At the patient's presurgical appointment a presurgical questionnaires was completed.

Consenting couples were randomized to the communication enhancement intervention or
control condition. (They were told their condition assignment )

The couple received a second questionnaire packet timed to at the patient's 3 week post sur-
gery appointment, (with instructions not to complete the questionnaires until after that ap-
pointment.)

The follow-up packet was similar to the one sent prior to surgery.

The differences between participant’s variables and within participant variables were meas-
ured for each group (intervention of control) at 3 different time points.

For patients, the effect of time remained significant within each FACT-P variable, with both
standard care and intervention groups indicating poorer social wellbeing at 1 year post sur-
gery compared to 3 weeks post surgery and 1 year post surgery compared to pre-surgery

for the intervention group,

F[1, 40] = 37:92, p < 0.001, (1 year post surgery compared to 3 weeks post surgery)
and F[1, 40]=17:43, p < 0.001 (1 year post surgery compared to pre-surgery)

for the control group,

F[1, 38] = 6:90, p = 0.01 (1 year post surgery compared to 3 weeks post surgery) and
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F[1, 38] = 10:93, p =0.002, (1 year post surgery compared to pre-surgery).

Patients showed a trend towards improved social/family well being at 3 weeks that resulted in
better functioning compared to control patients at this time only, t(78) = -2.62, p =0.01.

For partners, the intervention had a significant impact on general stress.

Partners in the intervention reported less stress at 3 weeks post surgery compared to pre-
surgery, F(1, 32) = 5:51, p =0.03;

at 1 year post surgery compared to 3 weeks post surgery, F(1, 32) = 5:34, p =0.03; and at 1
year post surgery compared to pre-surgery, F (1, 33) = 8:99, p =0.005.

Intervention partners indicated lower levels of general stress compared to standard care part-
ners at 1 year post surgery, t(63) = 1.97, p=0.05.

General comments

Patients who participated in the intervention reported better social/family wellbeing 3 weeks
after surgery compared to those who received standard care.

Additionally the intervention indicated that general stress scores for partners decreased over
time for those who participated in the communication intervention only. Authors note that
change on this variable seems especially relevant to this group given that partners reported
more general stress than patients at pre-surgery and 3 weeks post surgery.

Limits to this study:

Nearly half of the patients who were eligible for entry into the study declined participation, this
selection bias will impact on the effect of the intervention. As it turns out, the population in-
cluded in the study were well adjusted as observed by the initial Quality of life questionnaire.

As the authors point out and which is highly relevant, that type one error may exist for this
study. This means you report an effect of the intervention when actually there is no effect
probably due to the selection boas of the included population.

This study did not describe blinding, allocation concealment or intention to treat analysis. All
these mentioned factors seriously affect the validity of this study and the confidence we can
assume that the intervention evaluated made any difference to the men's or partners quality
of life.

Health Economic Summary

The Guideline Development Group did not rate this topic as a health economic priority; there-

fore the cost-effectiveness literature on this topic has not been reviewed.
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2 Diagnosis and Staging of Prostate
Cancer

2.1 When to biopsy

Should men who have a raised PSA level automatically be referred for biopsy to
determine if they have prostate cancer?

Short summary

The literature search found no directly relevant studies comparing immediate and delayed bi-
opsy in men with raised PSA. A number of observational studies (Borden et al. 2006; Garzotto
et al. 2005; Krejcarek et al. 2007; Nam et al. 2006; Thompson et al. 2006) reported risk factors
for high grade prostate cancer in men referred for sextant prostate biopsy. Odds of high-grade
cancer were related to age, PSA, DRE result, prior negative biopsy, black ethnicity and prostate
volume.

PICO question

POPULATION

INTERVENTION

COMPARISON

OUTCOMES

Men who have a
raised PSA and
have been re-
ferred for investi-
gation.

Immediate biopsy

Delayed biopsy
with biochemical
monitoring.

Morbidity of biopsy

Mortality of biopsy

Probability of detection of ‘significant’ pros-
tate cancer on biopsy

Probability of detection of ‘irrelevant’ pros-
tate cancer on biopsy

Probability of subsequent biopsy if initially
observed

Biochemical-PFS

Overall survival

Psychological health of ‘coping’ with measur-
ing continuously suspect PSA levels

(The search strategy developed from this PICO table and used to search the literature for this
guestion is in Appendix C)

Evidence Summary

The literature search found no directly relevant studies comparing immediate and delayed bi-
opsy in men with raised PSA.

Decision Aids

The literature search for the question about decision aids (see chapter two) showed that most
research was about treatment decisions for men with histologically established prostate cancer.
Although some studies reported decisions aids for screening tests, there was a lack of work on
decision aids for men with suspected prostate cancer who are contemplating biopsy.
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Morbidity due to biopsy

A good quality systematic review (Eichler et al. 2006) identified 36 studies with data about ad-
verse effects associated with prostate biopsy. The most common were minor bleeding, voiding
difficulties and minor infection.

Morbidity due to over treatment of insignificant cancer could also be considered an adverse ef-
fect of biopsy. Evidence about outcomes after radical therapies in men with local prostate can-
cer suggests that although some men will benefit from the diagnosis of their prostate cancer,
many will not. Some may experience greater harm than if their cancer had gone undiagnosed,
due to treatment toxicity. Factors associated with benefit from radical treatment include high
grade disease and greater life expectancy (see treatment of clinically localised disease, chapter
four).

Predicting high grade prostate cancer on biopsy

A number studies reported models to predict the outcome of prostate biopsy (see tables 3.6.1 to
3.6.4 below). The most relevant are the five studies with models to predict high grade cancer on
prostate biopsy (Borden et al. 2006; Garzotto et al. 2005; Krejcarek et al. 2007; Nam et al.
2006; Thompson et al. 2006), since men with high grade disease more likely to benefit from di-
agnosis and treatment.

There is evidence that a number of variables are associated with the risk of high grade prostate
cancer in men undergoing sextant prostate biopsy (see Table 1 below). The odds of high-grade
cancer were related to age, PSA, DRE result, prior negative biopsy, black ethnicity and prostate
volume. The effect of LUTS and black ethnicity, however, were of borderline statistical signifi-
cance in some of the studies.

Two of these studies presented homograms for the prediction of high grade disease (Garzotto
et al. 2005; Nam et al. 2006). Validation of the nomogram was internal in one study (Nam et al.
2006) and external in the other (Garzotto et al. 2005), with reported area under the ROC curve
values of 0.77 and 0.74 respectively

Table 1. Characteristics of studies that developed models to predict prostate cancer on
biopsy

Study Country No. of No. with Patient inclu- Study design Biopsy
patients prostate sion criteria technique
cancer
detected
on biopsy
(%)
(Karakiewicz USA 4193 1477 (35) PSA < 50 ng/ml Retrospective Sextant
et al. 2005) and referred for case series
biopsy
(Borden et al. USA 790 320 (41) Raised PSA Prospective 5 or more
2006) (not defined) or case series cores
abnormal DRE,
referred for
biopsy.
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Study Country No. of No. with Patient inclu- Study design Biopsy
patients prostate sion criteria technique
cancer
detected
on biopsy
(%)
(Eastham et USA 700 65 (9) PSA < 4 ng/ml, Retrospective Sextant  +
al. 1999) suspicious DRE  case series lesion  di-
and referred for rected biop-
biopsy sies
(Finne et al. Finland 758 200 (26) PSA 4-20 Prospective, Sextant  +
2002) ng/ml, age 55— cancer screen- lesion di-
67, population ing trial rected biop-
based screen- sies
ing
(Nam et al. Canada 2637 1282 (49) PSA > 25 Retrospective 6 to 15
2006) ng/ml  or ab- case series cores (me-
normal DRE dian 8)
and referred for
biopsy
(Roobol et al. Europe 2483 665 (27) PSA > 4 ng/ml, Prospective, Mostly sex-
2007)  (men in a screening cancer screen- tant, a few
with NO previ- trial, no previ- ing trial had 10 — 12
ous biopsy) ous prostate cores
biopsy
(Roobol et al. Europe 988 197 (20) PSA > 4 ng/ml, Prospective, Mostly sex-
2007)(men in a screening cancer screen- tant, a few
with  previous trial, previous ing trial had 10 — 12
biopsy) prostate biopsy cores
negative for
cancer
(Al-Azab et al. Canada 1796 771 (43) PSA 2-9 ng/ml Retrospective Sextant  +
2007) referred for first case series lesion di-
biopsy rected biop-
sies
(Thompson et USA 5519 1211 (22) Age <55, PSA Prospective, Sextant
al. 2006) <3ng/ml and single arm of
normal DRE at randomised
time of entry trial
into the placebo
group of a pros-
tate cancer
prevention trial.
(Kranse et al. Netherlands 1923 425 (22) PSA > 4ng/ml Prospective, Sextant
1999) and/or abnor- cancer screen-
mal DRE and/or ing trial
abnormal
TRUS, age 55—
74 years, popu-
lation based
screening
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Study Country No. of No. with Patient inclu- Study design Biopsy
patients prostate sion criteria technique
cancer
detected
on biopsy
(%)
(Finne et al. Finland 1183 253 (21) PSA 4-10 Prospective, Sextant  +
2004) ng/ml, age 55— cancer screen- lesion di-
Netherlands 67yrs, popula- ing trial rected biop-
Sweden tion based sies
screening
(Loeb et al. USA 6844 346 (5) Age between Prospective, At least
2007) 40 and 60 cancer screen- quadrant
years, abnormal ing trial (pre  1995)
DRE or PSA or sextant
more than 4 (1995 on)
ng/mi (pre
1995) or 25
ng/mi (1995
onwards)
(Yanke et al USA 9473 1895 (20) Men referred for Retrospective Varied: me-
2006) biopsy due to case series dian number
elevated PSA of cores >6.
or abnormal
DRE.

Table 2. Characteristics of studies that developed models to predict high grade prostate
cancer on biopsy

Study Country No. of No. with Patient inclu- Study design Biopsy
patients high grade sion criteria technique
prostate
cancer
detected
on biopsy
(%)
(Borden et USA 790 144 (18) Raised PSA Prospective Sextant
al. 2006) (not defined) case series

or abnormal
DRE, referred

for biopsy.
(Garzotto et USA 1699 157 (9) PSA < 10 Prospective 5 or more
al. 2005) ng/ml and re- case series cores
ferred for bi-
opsy
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(Nam et al. Canada 2637 762 (29)
2006)

(Krejcarek USA 358 73 (20)
et al. 2007)

(Thompson USA 5519 257 (5)
et al. 2006)

PSA > 25
ng/ml or ab-
normal DRE
and referred
for biopsy

Men treated

with EBRT for
prostate can-
cer at a single

institution
Age <55, PSA
<3ng/ml and

normal DRE at
time of entry
into the pla-
cebo group of
a prostate
cancer pre-
vention trial.

Retrospective
case series

Retrospective
case series

Prospective,
single arm of
randomised
trial

Sextant +
lesion  di-
rected bi-
opsies
Mean and
median 6
cores
Sextant +
lesion  di-
rected bi-
opsies
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Table 3. Variables included in models for the prediction of prostate cancer on biopsy. Figures are odds ratios [95% confidence intervals]
of prostate cancer.

Study Age Serum PSA %fPSA | PSAV DRE® TRUS Ethnicity" Prostate vol- | LUTS Previous | Family Other
(years) (ng/ml) ume (ml) negative | History® |variables
biopsy

(Karakiewicz 1.025 1.029 0917 | - Suspicious - - - - - -
et al. 2005) 6.182
(Bordenetal. |1.05[1.01- | <4ng/ml - - Abnormal - Black 0.98 [0.97—- - - - Year of
2006)) 1.07] 0.45 [0.29-0.70] 2.18 [1.53- 1.00 [0.55— 0.99] biopsy,

4.0-9.9 ng/ml 3.10] 1.82] number of

cores,

1.00

>10 ng/ml

2.74[1.75-4.31]
(Eastham et 1.30[0.87— | 3.78 [2.48-5.75] | — - - - Black - - - -
al. 1999) 1.94] 1.03 [0.59—

1.78]
(Finne et al. - In(PSA) 2.223 0.908 | - Suspicious - - >37ml0.533 | — - -
2002) [1.371-3.611] [0.871- 2.801 [1.831- [0.356-0.796]
0.948] 4.286]
(Nam et al. 1.05[1.03- | 1.07 [1.05-1.08] | — - Nodule pre- - Black 0.98 [0.97— 0.86 0.45[0.4- |1.41
2006) 1.05] sent 1.51[1.1-2.0] | 0.99] [0.7— 0.6] [1.1-1.8]
1.48 [1.2-1.8] Asian 1.0]
0.40 [0.3-0.6]
(Roobol etal. | 1.003 [0.96—| log(PSA) 8.90 - 0.851[0.69- | 1.74 [1.26— Positive - log(vol.) 0.02 | — - -
2007) 1.030] [2.08-38.05] 1.05] 2.42] 1.633 [0.01-0.05]
(men with NO [1.16-2.30]
previous bi-
opsy)
(Roobol etal. | 1.006 [0.97—| log(PSA) 3.47 - 1.11 [0.85- 1.28 [0.82— Positive - log(vol.) 0.04 - - -
2007) 1.05] [0.86-14.01] 1.43] 2.01] 1.13[0.70- [0.02-0.12]
(men with 1.83]
previous bi-
opsy)
(Al-Azab etal. |1.05[1.04— | log(PSA) - - Positive - log(volume) - - -
2007) 1.07] 3.20 [2.54-4.54] 2.42[1.96— 0.12 [0.09—
2.99] 0.16]
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Study Age Serum PSA %fPSA | PSAV DRE? TRUS Ethnicity* Prostate vol- | LUTS Previous | Family Other
(years) (ng/ml) ume (ml) negative | History® |variables
biopsy
(Thompson et | — log(PSA) - - 2.47 [2.03- - - - 0.64 [0.53—| 1.31 no. of
al. 2006)) 2.34[2.13-2.56] 3.01] 0.78] [1.11- PSA
1.55] screens
(Kranie etal. - log(PSA) - - Suspicious Suspicious | — log(volume) - - -
1999) 56.261 [35.163— 2.915[2.270- | 0.91 [0.66— 0.017 [0.008-
90.017] 3.743] 1.16] 0.038]
(Finne et al. - Transformed?® 0.91 - Suspicious - - In(volume) - - -
2004) 2.10[1.37-3.22] | [0.88- 3.61[2.52— 0.28 [0.17—
0.93] 5.18] 0.45]
(Yanke et al Groups not | 1.47[1.42-1.52] | - - 1.75[1.57- - Black - - - - Year of
2006) reported 1.95] 1.35 [1.20— biopsy,
1.30 [1.22— 1.49] no. of
1.39] cores.
(Loeb et al. 50-59 vs. 1.1 [1.07-1.16] >0.4ng/mllyr 1.7 [1.2-2.5] 1.2 [0.9-
2007) 40-49, 1.9 6.7 [5.2-8.7] 1.6]
[0.9-4.0]

Abbreviations: PCa, prostate cancer; PSA, prostate-specific antigen; PSAV, prostate-specific antigen velocity; %fPSA, percent free prostate-specific antigen; DRE, digital rectal exami-
nation; TRUS, transrectal ultrasound; LUTS, lower urinary tract symptoms.

Footnotes

1. Compared with white

2. Compared with normal DRE

3. PSA was transformed using: exp [(PSA-6.5)x2] / (exp [(PSA-6.5)x2] +1)
4. Odds ratios for PSA and volume differ by an order of magnitude to the other studies, suggesting calculation error.
5. Other risk factors analysed by the study, but not included in this table
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Variables associated with increased probability of prostate cancer detection:

Age.

In studies that treated age as a continuous variable, the odds of prostate cancer on biopsy increased
with age by a factor of around 1.05 with each additional year. Loeb et al (2007) dichotomised age
into 40-49 vs. 50-59 year old groups, and found that the difference in the odds of prostate cancer
was not significant.

PSA

Increased serum PSA level was always associated with increased odds of prostate cancer at biopsy
in all studies. It is difficult to judge the size of the effect of serum PSA, due to the different transfor-
mations of the PSA scale used in different studies. All but two of the studies used selection criteria
involving serum PSA thresholds, restricting the range of possible PSA levels. In studies using the log
transform, the odds of detecting prostate cancer increased by a factor of between 2.3 to 8.9 with
each unit increase of log (PSA). In men who had been previously biopsied however, log (PSA) was
not significantly associated with increased odds of prostate cancer (Roobol et al. 2007).

Positive family history

Risk of prostate cancer on biopsy was greater in men with a family history of prostate cancer. The
odds of prostate cancer were increased by a factor of 1.41 in one study and 1.31 in another, if a first
or second degree relative had prostate cancer. The effect of family history was not significant in the
Loeb study ((Loeb et al. 2007).

Abnormal or suspicious DRE

Studies reporting DRE noted an approximately threefold increase in the odds of prostate cancer
when DRE was abnormal or suspicious for cancer. Studies often used abnormal DRE as a criterion
for prostate biopsy.

Variables associated with decreased probability of prostate cancer detection:
%fPSA

There was good consistency in the three studies reporting %fPSA. With each percentage point in-
crease in %fPSA, the odds of detecting prostate cancer decreased by a factor of 0.91.

Previous prostate biopsy negative for cancer

Risk of prostate cancer on biopsy decreases with: previous negative biopsy, prostate volume, and
%fPSA.

Increased prostate volume was associated with a decreased risk of prostate cancer. A previous
negative biopsy decreased the odds of detecting prostate cancer by about a half.

Prostate volume

All studies that considered prostate volume (or the log of prostate volume) noted that the odds of
prostate cancer decreased with increasing prostate volume.
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Variables where the relationship with prostate cancer was inconsistent
TRUS findings

There was inconsistent evidence about the effect of transrectal ultrasound. Two studies reported that
a positive TRUS was associated with significantly increased odds of prostate cancer, whereas an-
other two studies did not find a significant association. One of the studies noted that TRUS was only
associated with increased likelihood of prostate cancer on the first biopsy (Roobol et al. 2007).

Black race

There was inconsistent evidence about the effect of black race. Three studies noted an increase in
the odds of prostate cancer in black men, when compared to whites, whereas another two studies
did not report a significant increase.

LUTS

One study (Nam et al. 2006) looked at lower urinary tract symptoms (LUTS), and reported that LUTS
were associated with reduced odds of prostate cancer, of borderline statistical significance.

PSAV

When PSAV was treated as a continuous variable, there was no significant association with the odds
of prostate cancer. One study (Loeb et al. 2007) used a cut-off threshold of 0.4 ng/ml/yr to categorise
men, and found that the higher PSAV group had a greatly increased odds of prostate cancer. The
cut-off value, however, was chosen from the data to give the greatest discrimination between cancer
and non-cancer cases.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 107 of 1353



DRAFT FOR CONSULTATION

Table 4. Variables included in models for the prediction of high grade (Gleason 7 or more) prostate cancer on biopsy. Figures are odds ratios
[95% confidence intervals] of high grade prostate cancer.

Study Age (years) PSA (ng/ml) PSAV DRE® Ethnicity” Prostate LUTS | Previous Family Other vari-
volume negative History® ables
(ml) biopsy
(Borden et | 1.07 [1.04— | <4ng/ml - Abnormal Black 0.97 - - - Year of
al. 2006) 1.10] [0.96—- biopsy,
0.30 [0.15-0.58] 3.39[2.07-5.53] 1.05[0.47-2.32] | ( gg) number  of
4.0-9.9 ng/ml cores
1.00
>10 ng/ml

3.84 [2.28-6.50]

(Garzotto et | 70 or more 0.07 < PSAD <0.12 - Suspicious - - - - -
al. 2005
) 1.580 [95%CI | 6.489 [1.811-22.232] 2.52 [1.451-3.495]
1.010 to .
2.409] 0.12 < PSAD <0.18 Cancer likely
7.633 [2.244-25.955] 9.747 [4.421-
21.492]
0.18 < PSAD

24.602 [7.537-80.308]

(Nam et al. | 1.06 [1.05- | 1.08 [1.07-1.08] - Nodule present Black 0.97 0.86 0.26 1.16 [0.8-
2006) 1.08] [0.97- [0.7- [0.18- 1.6]
2.11[1.7-2.7] 1.48 [1.0-2.1] 0.99] 1.0] 0.38]
Asian
0.40 [0.3-0.6]
(Krejcarek et | 1.07 [1.02- 1.06 [1.02-1.10] | Clinical T stage - - - - -
al. 2007) 1.13]
2.17 [1.21-3.92]
(Thompson 1.03 [1.01- | log(PSA) PSAV* 2.72 Black - - 0.70 N.S. no. of PSA
et al. 2006) 1.06] [0.49— screens
3.64 [3.04-4.37] 0.82[0.44-1.53] | [1.96-3.77] 2.61 [1.55-4.41] 0.99]

Abbreviations: HG PCa, high grade prostate cancer; PSA, prostate-specific antigen; PSAV, PSA velocity; PSAD, PSA density; DRE, digital rectal examination; N.S., not statisti-
cally significant;

Footnotes

1. Compared with white

2. Compared with normal DRE

3. At least one first or second degree relative with prostate cancer

4. PSA velocity was defined as the slope of log (PSA) obtained by linear regression using all PSA values obtained in the previous 3 years.
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Variables associated with increased probability of high grade prostate cancer detection:

Risk of high grade prostate cancer on biopsy increases with:
Age

The three studies that treated age as a continuous variable (Nam et al. 2006; Thompson et al.
2006) (Krejcarek et al. 2007) found that odds of high grade disease increased by a factor of
around 1.05 with each year in age. Garzotto et al (Garzotto et al. 2005), treated age as a di-
chotomous variable and in a group of men with PSA <10 referred for biopsy, found that those
older than 70 had a greater odds of high grade disease than those younger than 70.

PSA level,

The odds of high grade cancer increased with serum PSA level. One study noted a significant
relationship between PSA density and risk of high grade disease, when men were classified into
one of three PSA density categories.

abnormal DRE

An abnormal DRE increased the odds of prostate cancer by a factor of between 2.1 and 3.4. One
study considered cases were DRE findings meant cancer was likely, and the odds of high grade
disease were increased by a factor of 9.7 in these cases.

Clinical T stage

In a series of men treated with radiotherapy for prostate cancer, retrospective analysis showed
pre-diagnosis clinical T stage was significantly associated with the odds of high grade disease on
biopsy. Men with clinical T3 or T4 disease had more than twice the odds of high grade disease of
those with clinical T stage T1 or T2.

Variables associated with decreased probability of high grade prostate cancer detection:

Risk of high grade prostate cancer on biopsy decreased with:
previous negative biopsy

The odds of high grade cancer were decreased if a man had a prior negative biopsy.

prostate volume

Odds of high grade cancer decreased by a factor of 0.97 with each additional cubic centimetre.

Variables where the evidence was inconsistent or no significant relationship was found

black ethnicity

Black ethnicity was associated with increased odds of high grade disease in the three studies that
considered it, although this increase was not statistically significant in one of these studies (Bor-
den et al. 2006) and of borderline significance in another (Nam et al. 2006).

LUTS

One study considered LUTS (Nam et al. 2006) and found that the odds of high grade cancer were
lower in men with LUTS, but the difference was of borderline statistical significance.
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Rate of change of PSA

PSAV was not significantly associated with the odds of high grade disease in the prostate cancer
prevention trial (Thompson et al. 2006). In a series of men with established prostate cancer (Kre-
jcarek et al. 2007), however, pre-diagnostic PSAV was significantly associated with high grade
disease.

family history

A family history of prostate cancer was not significantly associated with a significantly higher risk
of high grade disease in the two studies that examined this variable.

Health Economic Summary

The Guideline Development Group did not rate this topic as a health economic priority; therefore
the cost-effectiveness literature on this topic has not been reviewed.

References

Al-Azab, R., Toi, A., Lockwood, G., Kulkarni, G. S. & Fleshner, N. (2007) Prostate volume is
strongest predictor of cancer diagnosis at transrectal ultrasound-guided prostate biopsy with pros-
tate-specific antigen values between 2.0 and 9.0 ng/mL. Urology, 69: 103-107.

Borden, L. S., Wright, J. L., Kim, J., Latchamsetty, K. & Porter, C. R. (2006) An abnormal digital
rectal examination is an independent predictor of Gleason >/=7 prostate cancer in men undergo-
ing initial prostate biopsy: a prospective study of 790 men. BJU Int, ..

Eastham, J. A., May, R., Robertson, J. L., Sartor, O. & Kattan, M. W. (1999) Development of a
nomogram that predicts the probability of a positive prostate biopsy in men with an abnormal digi-
tal rectal examination and a prostate-specific antigen between 0 and 4 ng/mL. Urology, 54: 709-
713.

Eichler, K., Hempel, S., Wilby, J., Myers, L., Bachmann, L. M. & Kleijnen, J. (2006) Diagnostic
value of systematic biopsy methods in the investigation of prostate cancer: a systematic review.
[Review] [42 refs]. J Urol, 175: 1605-1612.

Finne, P., Auvinen, A., Aro, J., Juusela, H., Maattanen, L., Rannikko, S., Hakama, M., Tammela,
T. L. & Stenman, U. H. (2002) Estimation of prostate cancer risk on the basis of total and free
prostate-specific antigen, prostate volume and digital rectal examination. Eur Urol, 41: 619-626.

Finne, P., Finne, R., Bangma, C., Hugosson, J., Hakama, M., Auvinen, A. & Stenman, U. (2004)
Algorithms based on prostate-specific antigen (PSA), free PSA, digital rectal examination and
prostate volume reduce false-postitive PSA results in prostate cancer screening. Int J Cancer,
111: 310-315.

Garzotto, M., Collins, L., Priest, R., Spurgeon, S., Hsieh, Y. C., Beer, T. M. & Mori, M. (2005)
Nomogram for the prediction of high-grade prostate cancer on ultrasoundguided needle biopsy. J
Clin Oncaol, 23: 408S.

Karakiewicz, P. I., Benayoun, S., Kattan, M. W., Perrotte, P., Valiquette, L., Scardino, P. T.,
Cagiannos, I., Heinzer, H., Tanguay, S., Aprikian, A. G., Huland, H. & Graefen, M. (2005) Devel-

Prostate Cancer: DRAFT Evidence review (July 2013) Page 110 of 1353



DRAFT FOR CONSULTATION

opment and validation of a nomogram predicting the outcome of prostate biopsy based on patient
age, digital rectal examination and serum prostate specific antigen. J Urol, 173: 1930-1934.

Kranse, R., Beemsterboer, P., Rietbergen, J., Habbema, D., Hugosson, J. & Schroder, F. H.
(1999) Predictors for biopsy outcome in the European Randomized Study of Screening for Pros-
tate Cancer (Rotterdam region). Prostate, 39: 316-322.

Krejcarek, S. C., Chen, M. H., Renshaw, A. A,, Loffredo, M., Sussman, B. & D'Amico, A. V.
(2007) Prediagnostic prostate-specific antigen velocity and probability of detecting high-grade
prostate cancer. Urology, 69: 515-519.

Loeb, S., Roehl, K. A., Catalona, W. J. & Nadler, R. B. (2007) Prostate specific antigen velocity
threshold for predicting prostate cancer in young men. J Urol, 177: 899-902.

Nam, R. K., Toi, A., Klotz, L. H., Trachtenberg, J., Jewett, M. A., Loblaw, A., Pond, G. R., Emami,
M., Sugar, L., Sweet, J. & Narod, S. A. (2006) Nomogram prediction for prostate cancer and ag-

gressive prostate cancer at time of biopsy: utilizing all risk factors and tumor markers for prostate
cancer. Can J Urol, 13 Suppl 2: 2-10.

Roobol, M. J., Zappa, M., Maattanen, L. & Ciatto, S. (2007) The value of different screening tests
in predicting prostate biopsy outcome in screening for prostate cancer data from a multicenter
study (ERSPC). Prostate, 67: 439-446.

Thompson, I. M., Ankerst, D. P., Chi, C., Goodman, P. J., Tangen, C. M., Lucia, M. S., Feng, Z.,
Parnes, H. L. & Coltman, C. A. (2006) Assessing prostate cancer risk: results from the Prostate
Cancer Prevention Trial.[see comment]. J Natl Cancer Inst, 98: 529-534.

Yanke, B. V., Carver, B. S., Bianco, F. J., Simoneaux, W. J., Venable, D. D., Powell, I. J. & East-
ham, J. A. (2006) African-American race is a predictor of prostate cancer detection: incorporation
into a pre-biopsy nomogram. BJU Int, 98: 783-787.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 111 of 1353



DRAFT FOR CONSULTATION

In men presenting with bone metastases and unknown primary cancer, at what
level of PSA does a biopsy become unnecessary?

Short Summary

No directly relevant studies were identified. Evidence from two case series (Vandecandelaere et
al. 2004; Katagiri et al. 1999) suggested the prevalence of prostate cancer in men presenting
with bone metastases and unknown primary tumour was around 30%. Case series (Wymenga
et al. 2001; Gleave et al. 1996; O'Sullivan et al. 2003; Lin et al. 1999; Oesterling 1993) provide
evidence about PSA concentration and bone scan results in men with histologically confirmed
(but untreated) prostate cancer. These studies allow estimates of the sensitivity of various PSA
cut-offs for the detection of prostate cancer in men with bone metastases. A systematic review
(Eichler et al. 2006) identified 36 studies with data about adverse effects associated with pros-
tate biopsy. The most common were minor bleeding, voiding difficulties and minor infection.

PICO question

POPULATION INTERVENTION COMPARISON OUTCOME

Men with positive Diagnosis of prostate | Diagnosis of pros- | e Accuracy of diagnosis (com-
bone scan, but his- | cancer based on PSA | tate cancer using pared to gold standard)
tologically uncon- level (without biopsy) biopsy e Morbidity due to biopsy
firmed primary neo- e Morbidity due to misdiagnosis
plasm

Evidence Summary

There was very limited evidence about the prevalence of prostate cancer in men presenting with
bone metastases and unknown primary tumour, but two case series suggest the figure is about
30% (Vandecandelaere et al. 2004; Katagiri et al. 1999).

A number of case series reported PSA concentration and bone scan results in men with un-
treated newly diagnosed prostate cancer (Wymenga et al. 2001; Gleave et al. 1996; O'Sullivan
et al. 2003; Lin et al. 1999; Oesterling 1993). These series allow estimation of the sensitivity of
PSA concentration in the diagnosis of prostate cancer in men with positive bone scans (see ta-
ble below).

There was no evidence about the specificity of PSA concentration in people with bone metasta-
ses and undiagnosed primary tumour. The values for specificity in the table come from popula-
tion based PSA screening studies (Hakama et al. 2001; Donovan et al. 2003; Oesterling 1993).
It was only possible to estimate specificity for the >10 ng/ml PSA cut-off; the specificity for the
20 and 50 ng/ml thresholds will be greater.

Serum PSA cut-off (hg/ml) Sensitivity for Prostate Cancer  Specificity for Prostate Cancer
>10 87% to 100% 97.5% to 99.5%
>20 78% to 86% >97.5% to 99.5%
>50 53% to 73% >97.5% to 99.5%

The systematic review of prostate biopsy techniques (Eichler et al. 2006) found a single diag-
nostic accuracy study (Terris 1999). This study estimated the sensitivity and specificity of sex-
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tant biopsy for the diagnosis of prostate cancer (> 2cc in volume) as 83.3% and 97.3% respec-
tively.

The systematic review (Eichler et al. 2006) identified 36 studies with data about adverse effects
associated with prostate biopsy. The most common were minor bleeding, voiding difficulties and
minor infection. There was no evidence about the emotional distress of biopsy.

The search did not find evidence about the harms of misdiagnosis of metastatic prostate cancer
in men presenting with bone metastases.

Evidence tables

Systematic reviews of cohort studies

Eichler, Wilby, Hempel, Myers & Kleijnen. Diagnostic value of systematic prostate biopsy
methods in the investigation for prostate cancer. A systematic review. 2005.

Design: Systematic review of cohort studies (diagnosis, screening), evidence level: 2++

County: International, setting: Secondary care

Inclusion criteria Studies comparing systematic prostate biopsy methods. 87 studies met the
inclusion criteria for the review.

Exclusion criteria Retrospective studies, non-comparative studies. Studies where the main
topic was not biopsy method.

Population -
Interventions Systematic prostate biopsy schemes, ranging from 6 to 18 core schemes.
Outcomes Adverse effects due to prostate biopsy

Follow up The authors note that the length of follow up was often not reported or not long
enough to discover delayed events.

Results 44/87 studies in the review mentioned adverse effects and 36/87 studies included
data about adverse effects

Numeric results

Morbidity due to biopsy

Minimum (%)  Maximum (%)

Outcome: Major infection 0.0 1.8

Minimum (%)  Maximum (%)

Outcome: Minor infection 0.0 6.9

Minimum (%)  Maximum (%)
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Outcome: Prostatitis

0.0

1.25

Minimum (%)

Maximum (%)

Outcome: Urinary tract infection

0.0

2.5

Minimum (%)

Maximum (%)

Outcome: Voiding difficulties

0.0

10.5

Minimum (%)

Maximum (%)

Outcome: Major bleeding

0.0

0.6

Minimum (%)

Maximum (%)

Outcome: Haematuria (minor)

0.8

95

Minimum (%)

Maximum (%)

Outcome: Haematospermia (minor)

2.0

95

Minimum (%)

Maximum (%)

Outcome: Rectal bleeding (minor)

0.7

95

Minimum (%)

Maximum (%)

Outcome: Pain

6

64.8

General comments Emotional distress due to biopsy is not reported.

Prospective cohort studies

Donovan, Hamdy, Neal, Peters, Oliver, Brindle, Jewell, Powell, Gillatt, Dedman, Mills, Smith,
Noble & Lane. Prostate Testing for Cancer and Treatment (ProtecT) feasibility study. Health
Technol. Assess. 7[14]. 2003.

Design: Prospective cohort study (diagnosis, screening), evidence level: 2+

County: United Kingdom, setting: Community

Inclusion criteria Men aged 50 to 69, from 18 primary care areas, were invited to attend pros-
tate check clinics. This led to 7383 men having a PSA test.

Exclusion criteria Men considered by their GP to be unfit for any of the potential treatments
for prostate cancer.

Population number of patients = 7383.
Interventions Prostate check clinic, including PSA test
Outcomes Positive predictive value of PSA level at various thresholds

Follow up Patients with raised PSA were offered biopsy
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Results The detection rate of prostate cancer was 165/7383 clinic attendees.

Numeric results

Specificity of PSA >10 ng/mL for prostate cancer

Outcome: Specificity of PSA >10 ng/ml for prostate cancer  99.5%

General comments This was a feasibility exercise for the ProtecT study of population screen-
ing for prostate cancer. Specificity at PSA thresholds greater than 10 ng/ml was not reported

Oesterling, Jacobsen, Chute, Guess, Girman, Panser & Lieber. Serum prostate-specific anti-
gen in a community-based population of healthy men. Establishment of age-specific reference
ranges. JAMA 270[7]. 1993.

Design: Prospective cohort study (diagnosis, screening), evidence level: 2+
County: United States, setting: Community
Inclusion criteria White men aged 40-79 years were randomly invited from a population

based register (Olmsted County, Minnesota), 51% agreed to participate and 537 of these were
chosen for detailed clinical examination.

Exclusion criteria History of prostate cancer, prostatectomy or other conditions that would
interfere with voiding function.

Population number of patients = 537, age range 40 to 79 years, mean age = 56 years.
Interventions PSA test (Tandem-R PSA assay), DRE and TRUS. On the basis of these tests
52 men underwent TRUS biopsy, 5 were found to have prostate cancer and excluded from the

study.

Outcomes Serum PSA concentration, prostatic volume. Both variables were summarised
within decade age ranges.

Results The 97.5th percentile of the normal range of PSA ranged from 2.6 ng/ml in 40 year
olds to 9.4 ng/ml in 80 year olds. Thus, the specificity of a PSA cut-off of 10 ng/ml for prostate
cancer was at least 97.5% in this group.

Numeric results

Specificity of PSA >10 ng/mL for prostate cancer

Outcome: Specificity of PSA >10 ng/ml for prostate cancer >97.5%

General comments Only a subset had biopsy, possibility of undetected prostate cancer.
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Retrospective cohort studies

Hakama, Stenman, Aromaa, Leinonen, Hakulinen & Knekt . Validity of the prostate specific
antigen test for prostate cancer screening: followup study with a bank of 21,000 sera in
Finland. J Urol. 166[6]. 2001.

Design: Retrospective cohort study (diagnosis, screening), evidence level: 2+

County: Finland, setting: Primary care

Inclusion criteria A population based sample of men >15 years were invited to enrol in the
study (1966 to 1972). Serum samples, taken between 1966 and 1976, from this cohort were
analysed for PSA levels. This sample was linked to the Finnish cancer registry to establish the
prevalence of prostate cancer in 1993.

Exclusion criteria -

Population number of patients = 21387.

Interventions Measurement of PSA

Outcomes Sensitivity and specificity of PSA level (with thresholds at 2.5 and 4 ng/ml) for clini-
cally detected prostate cancer.

Results The prevalence of clinically detected prostate cancer in the group was 108/21387.

Numeric results

Specificity of PSA >10 ng/mL for prostate cancer

Outcome: Specificity of PSA >10 ng/ml for prostate cancer  98.5%

General comments Specificity of PSA thresholds at 20 or 50 ng/ml is not reported.

Serum was stored at -20C; the authors comment that part of the PSA may have been lost in
these conditions. It is unclear how the 10 ng/ml threshold in frozen samples compares to fresh
samples.
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Prospective comparative studies

Terris. Sensitivity and specificity of sextant biopsies in the detection of prostate cancer: pre-
liminary report. Urology 54[3]. 1999.

Design: Prospective comparative study (diagnosis, screening), evidence level: 2+

County: United States, setting: Tertiary care

Inclusion criteria Men scheduled for radical cystoprostatectomy for transitional cell carcinoma
of the bladder.

Exclusion criteria Prior prostate needle biopsy, neoadjuvant radiotherapy, chemotherapy or
androgen therapy

Population number of patients = 43, age range 40 to 80 years.
Interventions Sextant prostate biopsy and prostatectomy

Outcomes The concordance of histological diagnosis of prostate cancer based on biopsy and
prostatectomy specimens (the sensitivity and specificity of biopsy).

Results 10/43 patients (23.3%) were found to have prostate cancer in the prostatectomy
specimen. The volume of the primary tumours ranged from 0.05 to 6.5 cc (mean 2.4cc).

Numeric results

Sensitivity and specificity of pros-
tate biopsy for prostate cancer

All cancers Cancers >2cc

Outcome: Sensitivity (%) value = 60 (total N = 43) value = 83.3 (total N = 43)
All cancers Cancers >2cc

Outcome: Specificity (%) value = 100 (total N =43)  value = 97.3 (total N = 43)

General comments Unusual study in that all men had prostatectomy, regardless of their bi-
opsy result. Gives the sensitivity and specificity of sextant biopsy to detect prostate cancer in
men with normal DRE and bladder cancer, limited applicability to men referred for prostate bi-
opsy. Sextant biopsy is no longer the standard; the current sensitivity of prostate biopsy is
likely to be greater than in this study.
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Retrospective case series

Gleave, Coupland, Drachenberg, Cohen, Kwong, Goldenberg & Sullivan. Ability of serum pros-
tate-specific antigen levels to predict normal bone scans in patients with newly diagnosed pros-
tate cancer. Urology 47[5]. 1996.

Design: Retrospective case series (diagnosis, screening), evidence level: 3

County: Canada (federal state, Commonwealth Realm), setting: Tertiary care

Inclusion criteria Patients referred for bone scans for the staging of prostate cancer at a sin-
gle institution.

Exclusion criteria prior therapy or serum PSA obtained more than 3 months before the bone
scan.

Population number of patients = 490, age range 39 to 100 years, mean age = 69 years, me-
dian age = 69 years.

Interventions Serum PSA concentration was determined using either IMX or Tandem-R as-
says.

Outcomes Bone metastases on Technetium bone scan.

Results 28 men had a positive bone scan and 462 a negative bone scan. Prevalence of bone
metastases in this series was 6%.

Numeric results

Serum PSA levels in men with prostate cancer and positive bone scan

Outcome: Proportion with serum PSA < 10 ng/mL 0/28
Outcome: Proportion with serum PSA < 20 ng/mL 4/28
Outcome: Proportion with serum PSA < 50 ng/mL 9/28
Outcome: Proportion with serum PSA > 50 ng/mL 19/28

General comments 2 physicians interpreted the bone scans, blind to the PSA test results. A
third decided equivocal cases.

Katagiri, Takahashi, Inagaki, Sugiura, Ito & Iwata. Determining the site of the primary cancer in
patients with skeletal metastasis of unknown origin: a retrospective study. Cancer 86[3]. 1999.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
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County: Japan, setting: Tertiary care

Inclusion criteria Patients whose first symptom of malignancy was bony metastasis.

Exclusion criteria History of malignant disease, multiple myeloma, malignant lymphoma of
bone.

Population number of patients = 64, age range 21 to 88 years, mean age = 62 years.
Interventions Clinical examination, complete blood count and blood chemistry analysis, lab
tests for tumour markers (in selected patients), X-ray of chest and affected bones, technetium
bone scan. In some patients, there was gastroscopic, colonoscopic examination and biopsy of
the skeletal lesion or other tissues.

Outcomes Location of primary tumour

Results The proportion of males and females with each tumour type was not reported so only
the range of prostate cancer prevalence can be estimated.

Numeric results

Prevalence of prostate cancer in men presenting with bone me-
tastases

Minimum Maximum

Outcome: Prevalence 26% 30%

General comments In 5/64 patients the primary was still unknown after all investigations.

Lin, Szabo, Chin & Civelek. The value of a baseline bone scan in patients with newly diag-
nosed prostate cancer. Clin Nucl Med 24[8]. 1999.

Design: Retrospective case series (diagnosis, screening), evidence level: 3

County: United States, setting: Tertiary care

Inclusion criteria Men with untreated histologically confirmed prostate cancer referred for a
staging bone scan at a single institution (1995 to 1997).

Population number of patients = 270.

Interventions Measurement of serum PSA level
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Outcomes Presence of bone metastases on technetium-99 bone scan.

Results 24/270 scans were positive for metastatic disease (prevalence 8.8%).

Numeric results

Serum PSA levels in men with prostate cancer and positive bone scan

Outcome: Proportion with serum PSA < 10 ng/mL 3/24
Outcome: Proportion with serum PSA < 20 ng/mL 5/24
Outcome: Proportion with serum PSA < 50 ng/mL 8/24
Outcome: Proportion with serum PSA > 50 ng/mL 16/24

General comments -

O'Sullivan, Norman, Cook, Fisher & Dearnaley. Broadening the criteria for avoiding staging
bone scans in prostate cancer: a retrospective study of patients at the Royal Marsden Hospital.
BJU Int 92[7]. 2003.

Design: Retrospective case series (diagnosis, screening), evidence level: 3

County: United Kingdom, setting: Tertiary care

Inclusion criteria Patients with untreated histologically confirmed prostate cancer, referred for
a staging isotope bone scan between 1995 and 2000 at a single institution. PSA had to be
measured within 30 days of the date of the scan.

Exclusion criteria Hormonal therapy, histology not reviewed at the Royal Marsden.
Population number of patients = 420, median age = 68 years.

Interventions PSA level

Outcomes Presence of bone metastases on isotope bone scan.

Results 67/420 patients had bone scans which indicated metastatic disease; prevalence of
bone metastases was 16%.

Numeric results

Serum PSA levels in men with prostate cancer and positive bone scan

Outcome: Proportion with serum PSA < 10 ng/mL 5/67

Outcome: Proportion with serum PSA < 20 ng/mL 15/67
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Outcome: Proportion with serum PSA < 50 ng/mL 31/67

Outcome: Proportion with serum PSA > 50 ng/mL 36/67

General comments It was the practice of the institution perform an isotope staging scan in all
patients with prostate cancer.

Oesterling, Martin, Bergstralh & Lowe . The use of prostate-specific antigen in staging patients
with newly diagnosed prostate cancer.[see comment]. JAMA 269[1]. 1993.

Design: Retrospective case series (diagnosis, screening), evidence level: 3

County: United States, setting: Tertiary care

Inclusion criteria Men with newly diagnosed, untreated, histologically confirmed prostate can-
cer, with a serum PSA of less than 20 ng/ml.

Exclusion criteria Prior treatment, PSA > 20 ng/ml
Population number of patients = 852.

Interventions Serum PSA concentration was measured using the Tandem-R PSA assay. Ra-
dionuclide bone scan. Both tests were completed within 31 days of each other.

Outcomes Result of bone scan: normal, abnormal or indeterminate.
Results 10/842 patients had abnormal or indeterminate bone scan results.

Numeric results

Serum PSA levels in men with prostate cancer and positive bone scan

Outcome: Proportion with serum PSA < 4 ng/mL 0/10
Outcome: Proportion with serum PSA < 10 ng/mL 4/10
Outcome: Proportion with serum PSA < 20 ng/mL 10/10

General comments The 20 ng/ml cut-off limits the usefulness of the results for this question.
The radiologists interpreted the bone scans without knowledge of the PSA test results.
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Vandecandelaere, Flipo, Cortet, Catanzariti, Duquesnoy & Delcambre . Bone metastases re-
vealing primary tumors. Comparison of two series separated by 30 years. Joint Bone Spine
71[3]. 2004.

Design: Retrospective case series (diagnosis, screening), evidence level: 3

County: France, setting: Tertiary care

Inclusion criteria Patients presenting with bone metastases and unknown primary tumour to a
single rheumatology department.

Exclusion criteria Patients with known primaries (this group is reported separately in the pa-
per)

Population number of patients = 100, age range 37 to 87 years, mean age = 63 years.

Interventions The primary tumour was identified on the basis of clinical, biological and radio-
logical findings.

Outcomes Location of primary tumour
Results The number of males and females with each type of tumour is not reported, so only
the range of prevalence can be estimated. The primary tumour was still unknown after all in-

vestigations in 36/100 patients.

Numeric results

Prevalence of prostate cancer in men presenting with bone me-
tastases

Minimum Maximum

Outcome: Prevalence 19% 36%

General comments The paper cites 5 other French case series with estimates of prevalence
of prostate cancer in patients presenting with bone metastases ranging from 20% to 28%.

Histological confirmation of the diagnosis is not reported, it is likely that the diagnosis of pros-
tate cancer was based on clinical examination and PSA test.

Wymenga, Boomsma, Groenier, Piers & Mensink . Routine bone scans in patients with pros-
tate cancer related to serum prostate-specific antigen and alkaline phosphatase. BJU Int 88[3].
2001.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
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County: Netherlands, the, setting: Tertiary care

Inclusion criteria Men with newly diagnosed prostate cancer referred for a bone scan at a
single institution (1989-1997).

Exclusion criteria Previous therapy for prostatic disease; abnormal liver disease
Population number of patients = 363, age range 48 to 97 years, median age = 72 years.

Interventions Serum PSA concentration, measured using equimolar immunoassay (IMx PSA
kit, 1989 to 1995; Immulite PSA kit, 1995 to 1997).

Outcomes Presence of bone metastases on technetium bone scintigraphy

Results Bone scan was positive in 111/363, giving a prevalence of bone metastases of 30.6%
in men referred for bone scans.

Numeric results

Serum PSA levels in men with prostate cancer and positive bone scan

Outcome: Proportion with serum PSA < 10 ng/mL 14/111
Outcome: Proportion with serum PSA < 20 ng/mL 19/111
Outcome: Proportion with serum PSA < 50 ng/mL 30/111
Outcome: Proportion with serum PSA > 50 ng/mL 81/111

General comments -

Health Economic Summary

The Guideline Development Group did not rate this topic as a health economic priority; therefore
the cost-effectiveness literature on this topic has not been reviewed.
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2.2 Histological diagnosis

Does multiparametric/functional MRI before TRUS biopsy increase diagnostic
yield of initial biopsy in men with suspected prostate cancer?

Rationale

TRUS is excellent at showing the prostate and its zonal anatomy but cannot highlight small foci
of tumour. Most cancers (>50%) are invisible, and TRUS is particularly poor for anterior, apical
and central lesions. TRUS guided biopsies are therefore limited: the biopsies are guided to
zones within the gland, but generally not to a suspicious lesion. The false negative rate is 30-
40% in cPatients with a PSA <10, with detection rates 29% (first biopsy), 19% (2nd biopsy) and
19% (3" biopsy). Therefore, when biopsy is negative, and an interval rise in PSA justifies further
investigation, MRI should be used before further TRUS guided biopsy undertaken in an effort to
detect prostate cancer suspected but not detected by TRUS.

Presumed evidence

Multi-parametric MR imaging consists of a combination of anatomic (T2 weighted) imaging
(T2WI) and functional MRI techniques such as dynamic contrast enhanced (DCE) MR, diffusion
weighted (DWI) MR and magnetic spectroscopy (MRSI). Within a multi-parametric MR imaging
examination, the relative value of its component techniques differ; in addition to T2WI MR imag-
ing, which mainly assesses anatomy, DWI and MRSI add specificity for prostate cancer detec-
tion, while DCE-MRI increases sensitivity in lesion detection.

Expected recommendation

The combination of T2WI, DCE and DWI seems currently to be the most accurate and applica-
ble technique for tumour detection and eventually assessment of tumour aggressiveness
(Gleason grade). Lesion aggressiveness in terms of predicting underlying Gleason score is bet-
ter assessed by DWI and 'H-MRSI compared to T2W-MRI and DCE-MRI

MRI derived parameters may have a prognostic role with regard to potential metastatic activity
and tumour aggressiveness (correlation with Gleason score).

PICO question

Population Target Diagnostic test Outcomes

condition
Men referred for initial Prostate e TRUS biopsy alone e Diagnostic yield
investigation of possible | cancer * Multiparametric « Diagnosis-related morbidity
VS [GIOSIETE CEWED (i MRI + TRUS  Diagnosis-related mortality
::::SV\?:)? siggegé?ég%fﬁ: biopsy e Health-related quality of life
cer'

How the information will be searched

Sources to be searched

Can we apply date limits to the search This topic is not in the 2008 guideline. Can we specify
the date when multiparametric / functional MRI was
introduced?

Are there any study design filters to be used | We will not use study design filters as evidence will

(RCT, systematic review, diagnostic test). come from case series or cohort studies.

List useful search terms.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 125 of 1353



DRAFT FOR CONSULTATION

The review strateqy

What data will we extract (what col- | We will use the evidence table for diagnostic studies (NICE guide-
umns will we included in our evidence | lines manual appendix J).

table) and how will we analyse the re- | Diagnostic yield will be defined as the proportion of positive initial
sults? prostate biopsies.

We will use the studies’ definitions of diagnosis-related morbidity,
diagnosis-related mortality.

Which quality checklist will we use for | The QUADAS-2 quality checklist will be used (NICE guidelines

appraisal? manual appendix F).
List subgroups here and planned statis- | Subgroup analysis could compare the component techniques of
tical analyses functional MRI.

Results of the search

Records identified through data- Additional records identified
base searching : 759 through other sources 0
I
\ 4
Records after duplicates removed:
759

v

Records screened : 759 Records excluded: 719
—>

v

Full text articles assessed for eligi- Articles excluded: 34
bility: 40 >

v

Studies included in evidence re-
view : 4 primary studies, 2 system-
atic reviews

Evidence Summary
Study quality

Low quality evidence about diagnostic yield came from four studies (Haffner et al 2011, Park et
al 2011, Belas et al 2012 and Delongchamps et al 2013). The men in these studies all received
both anatomic and functional magnetic resonance imaging (MRI) before their initial trans-rectal
ultra sound (TRUS) guided biopsy for suspected prostate cancer.

All of the studies used cognitive targeting, where review of lesions seen on a pre-biopsy MRI
was used to select appropriate targets for TRUS biopsy. One of the studies (Delongchamps et
al, 2013) also examined MRI-TRUS image registration for navigation during prostate biopsy.
Three of the studies (Haffner et al 2011, Park et al 2011, Belas et al 2012 and Delongchamps et
al 2013) considered the clinical significance of the detected cancers.

The studies were not typical diagnostic accuracy studies: because there was no reference stan-
dard test it was only possible to compare the prostate cancer detection rates of the various
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strategies. Men without lesions on MRI received fewer biopsy cores than those with lesions
seen on MRI — which could confound estimates of the effectiveness of MRI targeted plus sys-
tematic biopsy. Systematic biopsies were not done blind to the results of the MRI and this could
increase the detection rate of systematic biopsy. The delay between the pre-biopsy MRI and the
prostate biopsy was not reported in the included studies.

Evidence about harms associated with TRUS biopsy came from a systemic review by Eichler et
al (2006; see Table 7).

Evidence Statements

Diagnostic yield of combined MRI targeted and systematic biopsy versus systematic biopsy

Evidence from observational studies indicates that cognitively targeting TRUS biopsies using
pre-biopsy multi parametric MR (mp-MRI) increase the prostate cancer detection rate by around
2% (see Table 5). This suggests that for every 100 men using a mp-MRI targeted biopsy in ad-
dition to systematic TRUS biopsy instead of systematic TRUS biopsy alone we could expect to
detect an additional two cases of prostate cancer. These studies suggest that the extra cases
identified by mp-MRI targeted biopsies are not micro focal prostate cancers (see Table 6).

Evidence from one study (Delongchamps et al., 2013) suggests that using MRI-TRUS image
registration during prostate biopsy has a higher prostate cancer detection rate than cognitively
guided MRI targeted biopsy . TRUS biopsy navigation using rigid MRI and ultrasound registra-
tion increased prostate cancer detection rate by 14% when compared to systematic TRUS bi-
opsy alone. TRUS biopsy navigation using elastic MRI and ultrasound registration increased
prostate cancer detection rate by 20%. Again the majority of the extra cases detected using MRI
targeting were not micro focal prostate cancer.

Morbidity due to biopsy

Evidence from a systematic review (Eichler et al, 2006) suggests TRUS guided biopsy has seri-
ous adverse event rates of 0 to 2% for serious infection and 0 to 1% for serious bleeding. Minor
adverse event rates were: infection in 0 to 7%, haematuria in 1 to 95%, haematospermia in 2 to
95% and rectal bleeding in 2 to 95%.

Harms due diagnosis of clinically insignificant disease or MRI procedure

Harms could be associated with under or over-diagnosis of clinically insignificant disease and
with the MRI procedure itself, but there was no evidence on these outcomes in the included
studies.
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Table 5. Prostate cancer detection rate (diagnostic yield)

Prostate cancer detection rate (diagnostic yield) per patient
- Absolute dif-

Study MRI se- Navigational sys- Proportion with MRI targeted Standard sys- Ct:grrgg{zgdpmsl ference

quence tem for biopsy lesions on MRI cores tematic cores systematic cores (combined —

standard)

Haffner 2011 T2/DCE US (cognitive) 351/555 (63.2%) | 236/555 (42.5%) | 290/555 (52.3%) 302/255 (54.4%) 2.1%
Park 2011 T2/DCE/DWI US (cognitive) 23/44 (52.3%) 9/44 (20.5%) 12/44 (27.3%) 13/44 (29.5%) 2.2%
Belas 2012 T2/DCE/DWI US (cognitive) 37/71 (52.1%) 24/71 (33.8%) 35/71 (49.3%) 38/71 (53.5%) 4.2%
2D§l°2“9°hamps T2/DCE/DWI US (cognitive) 54/127 (42.5%) | 40/127 (31.5%) | 55/127 (43.3%) | 58/127 (45.7%) 2.4%
el HiANpS T2/ocEwi | RIGIAMRITRUS 20050 59 50) | 64/131 (48.9%) | 60/131 (45.8%) | 78/131 (59.5%) 13.7%
2012 image registration
Delongchamps Elastic MRI-TRUS
2012 T2/DCE/DWI image registration 82/133 (61.6%) 62/133 (46.7%) 44/133 (33%) 71/133 (53.4%) 20.4%

Table 6. Clinically significant prostate cancer detection rate (diagnostic yield)

Prostate cancer detection rate (diagnostic yield) per patient
Study MRI se- Navigational Definition of clinically Proportion MRI tar- Standard Combined MRI Absolute
quence system for significant cancer with lesions | geted cores cores targeted plus difference
biopsy on MRI systematic (combined
cores — standard)
More than 5mm length
Haffner 2011 T2/DCE US (cognitive) of cancer in a core ?6531 /2505? ?jg /5505? ?227 /7505? 2:2/:;5 2.1%
and/or any Gleason >3. _— _— _— 2
NOT micro focal cancer
— : 37/71 24/71 25/71 28/71
Belas 2012 T2/DCE/DWI | US (cognitive) ( single core, < 4mm 4.2%
Gleason 3+3) (52.1%) (33.8%) (35.2%) (39.4%)
NOT micro focal cancer
Delongchamps o : 54/127 40/127 43/127 46/127
T2/DCE/DWI | US (cognitive) (single core, < 5mm 5 = = 2.3%
2012 Gleason 3+3) (42.5%) (31.5%) (33.9%) (36.2%)
Delongchamps T2/DCE/DWI Rigid MRI- NOT micro focal cancer 78/131 58/131 45/131 60/131 11.4%
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2012 TRUS image (single core, < 5mm (59.5%) (44.3%) (34.4%) (45.8%)
registration Gleason 3+3)
Elastic MRI- NOT micro focal cancer
Delongchamps . . 82/133 58/133 35/133 60/133
T2/DCE/DWI | TRUS image (single core, < 5mm 7 5 3 18.8%
2012 registration Gleason 3+3) (61.6%) (43.4%) (26.3%) (45.1%)
Table 7. Adverse events according to number of cores in TRUS biopsy, from Eichler et al (2006)
Hajel ad\zg/:)se events Minor adverse events (%) Other adverse events (%)
Number of | No. of stud- . . . . . Rectal bleed- Voiding Pain (discomfort
" Infection Bleeding | Infection | Haematuria | Haemospermia ¥ o~ ; .
cores ies ing difficulties | or mild-severe)
6 Cores 6 0 0 0.0-6.0 17.6-58.0 65.0-79.0 2.0-18 0 32
8 Cores 4 NR 0.6 1.1-6.9 5.0-71.4 2.0-27.8 2.0-33.8 0.5-1.9 NR
10 Cores 8 0.9 0.3-0.6 2.3-2.6 1.6-72 75 29 0.8-2.6 27.9-33
12/13 Cores 13 0.0-0.7 0 0.0-5.2 0.8-80.0 6.2-82.0 0.7-23.0 0.0-7.2 6.0-33.3
14 Cores 4 1.8 NR 0.0-3.9 5.3-95.0 24.7-95.0 7.9-95.0 4.9-54 6.9-64.81
EEe— 5 0 0.0-0.3 NR 84 60 45 2 NR
Greater

Abbreviations: NR, not reported.
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Table 8. Study characteristics of MRI targeted biopsy in biopsy naive men

MRI Biopsy
Mean Standard
Refer- - Sequ- | Endo- Navigational svstem for Anal- cores taken Targeted cores
ence, N Machine - ence | rectal 9 . M 3 blind to lo- | per lesion (mean Total cores taken
lesions . biopsy gesia : .
country used | coil? cation of per patient)
(Enee lesions?
Haffner 1.5T Phil- Local 10 systematic cores +
et al ips Gyro- 1.9 T2/ | Pelvic e average of 4 targeted
(2010) 2 scan In- (NR) DCE coils Eoleraniie) giiges hio &) cores in patients with
thetic .

France tera lesions on MRI
Park et | 85(44 | 3.0T Phil- T2/ -
al (2011) had ips (“E) DCE/ No US (cognitive) NR No 0-3 per patient 10'1ﬁ s;t/(s)tgrpaa:tlztc;%res ki
Korea MRI) | Achieva DWI P 9

US (cognitive): N=127 - -
Delong- 214 . (cognitive) : Median 3-4 per 10-12 systematic cores +

: T2/ . Rigid MRI-TRUS registra- . - :
champs lesions Pelvic L patient depending | a median of 3-4 targeted
391 1.5T : DCE/ . tion: N=131 NR No PO . : :
et al in 391 DWI coils Elastic MRI-TRUS reqi on navigational cores in patients with
(2012) patients el IR il system used. lesions on MRI
tion: N=133
Belas et LT Sie s:t:lnlse;n = Pelvic o Local : 12 systematic cores plus
71 mens DCE/ . US (cognitive) anaes- No 3 to 5 per patient
al (2012) 37 pa- coils . up to 5 targeted
Avanto tients DWI thetic

Abbreviations: DCE, dynamic contrast enhancement; DWI, diffusion weighted imaging; NR, not reported; MRI, magnetic resonance imaging; US,

ultrasound.
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In men who have been referred with suspected prostate cancer, what are the
prognostic factors that determine the need for further investigation following a

prior negative biopsy(s)?

Rationale:

One negative prostate biopsy does not give any guarantee that there is not a focus of cancer
hiding in the gland which has not been picked up on biopsy. The pathologist can only comment
on the tissue sent. This presents a dilemma with regard to further investigation of men who
have had only one negative biopsy yet still have a suspicion of prostate cancer based on a

raised PSA and/or abnormal DRE.

There are multiple variables that have been proposed to inform the debate, yet practice contin-
ues to differ throughout the country. Variables include examples such as an association be-
tween PSA doubling time (PSAdt), PSA density, and high-grade pin, with high-grade pin also

considered as independent factor.

If a low risk group could be identified, this could be used to inform guidance on what to do with

this group of patients.

PICO question

negative for pros-

e PSA density
tate cancer

e Free-to-total PSA
¢ Clinical stage

o Family history

e Ethnicity

e Biomarkers
e Age

Population Prognostic factors Outcomes
Men whose initial | e PSA velocity Diagnostic accu-
biopsy proved | o PSA level racy

o Pathological features on biopsy (ASAP, PIN)

How the information will be searched

Sources to be searched

The core databases as listed in the NICE Guidelines
Manual will be searched as a minimum (i.e. Cochrane
Library (CDSR, DARE via CRD, CENTRAL, HTA via
CRD), Medline & Medline in Process and Embase).
Additionally we will routinely search Web of Science
and Biomed Central. Consideration will be given to
subject-specific databases and used as appropriate.

Can we apply date limits to the search

Should we only consider studies using modern era
biopsy technigues?

Are there any study design filters to be used
(RCT, systematic review, diagnostic test).

We will not use study design filters as evidence will
come from case series or cohort studies.

List useful search terms.
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The review strategy

What data will we extract (what columns
will we included in our evidence table)
and how will we analyse the results?

Which quality checklist will we use for

We will use the evidence table for diagnostic studies —this is not
really a prognostic question (NICE guidelines manual appendix J).
Diagnostic yield will be defined as the proportion of positive initial
prostate biopsies.

The QUADAS-2 quality checklist will be used (NICE guidelines man-

appraisal? ual appendix F).
List subgroups here and planned statisti-
cal analyses

Note any changes to the protocol (with dates) or other considerations below

1/1/2013 - Date limit of 2000 onwards will be used for the search, and only studies which used
an initial biopsy of at least ten cores will be included. Papers published before 2005 are unlikely
to include a ten core or greater initial biopsy — for this reason papers published before 2005
which do not mention in the abstract or title the number of cores in the initial biopsy will not be
ordered.

Methods
Search strategy

The full strategy will be available in the full guideline. Only studies which used an initial 10-core
biopsy were of interest. Therefore the search was restricted to studies published since 2000.
The results of the topic 2 search were also screened for any relevant papers.

Selection of studies

The information specialist undertook the first screen of the literature search results. One re-
viewer then selected potentially eligible studies by comparing their title and abstract to the inclu-
sion criteria in the PICO question. Studies published prior to 2005 which did not specify the
number of cores used in the initial biopsy to be 10 or more in the title or abstract were excluded.
A second reviewer checked the included studies. The full articles were then obtained and stud-
ies were checked against the inclusion criteria.

Analysis

Odds ratios, confidence intervals and p-values were extracted and reported for univariate and
multivariate models assessing a prognostic factor of interest. Where available, variables in-
cluded in the multivariate models were recorded. Diagnostic accuracy outcomes which were ex-
tracted and reported included sensitivity, specificity, positive predictive value, negative predic-
tive value, and accuracy. Where the number of patients with and without malignancy at re-
biopsy was available for those with and/or without the prognostic factor, the diagnostic accuracy
outcomes were calculated (if not already available). Quality appraisal was conducted using
relevant questions from both the QUADAS tool for diagnostic studies and the NICE checklist for
prognostic studies.

Results

Results of the literature searches
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Records identified in database Additional records identified
searches through other sources (n=2)

A 4

Records after initial screen &
duplicates removed (n=788)

\ 4

Records screened (n=788) Records excluded (n=671)
\ 4
Full-text articles assessed for Full-text articles excluded
eligibility (n=117) > (n=76)

A 4

Articles included in evidence
review (n=41)

The literature searches identified 788 potentially relevant articles of which 117 were ordered in
full text. Forty-one publications referring to 38 studies were included.

Evidence Summary

Quality appraisal

The quality of studies was appraised using appropriate questions selected from both the
QUADAS tool for studies on diagnostic test accuracy and the NICE methodology checklist for
prognostic studies.

The quality of six studies (16%) was marked down due to differences between the study popula-
tion and patients who would be likely to be tested in practice. Five studies (13%) were also
marked down for not providing a clear description of their inclusion criteria. One study (3%) was
marked down for limitations in the ability of the re-biopsy to identify a malignancy due to the col-
lection of only 2-6 cores per patient.

Only ten (26%) of the studies reported the mean or median duration between biopsies; five of
these were marked down for a period of greater than 1 year, during which new malignancies
may have developed. Twenty-five (66%) of the studies were marked down due to the influence
of the prognostic factor on whether they underwent re-biopsy, potentially introducing bias. Six
(16%) of the remaining studies did not report the indications for re-biopsy.

Twelve studies (32%) were marked down for failure to include any important potential con-
founders in their statistical model, such as age, free-to-total PSA, or prostate volume. Twenty-
six studies (68%) were marked down for lack of clarity in three or more areas where bias could
potentially be introduced, such as whether the re-biopsy results were interpreted without prior
knowledge of the prognostic factors or whether uninterpretable or indeterminate results were
reported.

Evidence statements
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Age

Twenty-three studies of very low quality assessed age as a (continuous) predictive factor for
prostate cancer at re-biopsy (see Table 9). Six (33%) of 18 studies found age to be a significant
predictor in a univariate model, two of which reported an odds ratio ranging from 1.04 to 1.08.
Three (21%) of 14 studies found age to be a significant predictor in a multivariate model once
other potentially confounding variables had been taken into account, the odds ratios ranged
from 1.01 to 1.09. Studies varied over which variables had been taken into account in the
model. Of the three studies reporting age to be a significant predictor, all accounted for the con-
founding effects of PSA level at initial biopsy, two for prostate volume, and one for DRE find-
ings, free-to-total PSA (ftPSA), number of prior biopsies, and prostate weight.

Two low quality studies treated age as a categorical variable; Singh et al. (2004) found those
aged > 64 and > 69 years to be significantly more likely to have prostate cancer at re-biopsy in
univariate and multivariate models respectively (OR 3.24). While Campos-Fernandez (2009)
found no significant difference between those aged < 60 and > 60 years in univariate or multi-
variate models.

PSA level at first biopsy

Twenty-three studies of very low quality assessed PSA level at initial biopsy as a (continuous)
predictive factor for prostate cancer at re-biopsy. Six (33%) of 18 studies found PSA level to be
a significant predictor in a univariate model, where reported (two studies) the odds ratio ranged
from 1.01 to 1.04. Three (21%) of 14 multivariate models found PSA level to be a significant
predictor once other confounding variables had been taken into account, where reported (three
studies) the odds ratio ranged from 1.02 to 1.04. Studies again varied over which variables had
been taken into account in the model. Of the three studies reporting PSA level to be a signifi-
cant predictor, two reported taking account of between six and 12 different potentially confound-
ing variables.

Two low quality studies treated PSA level as a categorical variable; Bollito et al. (2012) found
those with PSA 4-10 ng/ml compared to PSA < 4 ng/ml were not significantly more likely to
have prostate cancer at re-biopsy in univariate or multivariate models. Those with PSA > 10
ng/ml were significantly more likely in a multivariate model when using a PCA3 cut-off of 39 but
not of 50 (also taking into account ftPSA). While Campos-Fernandez (2009) found that PSA > 4
ng/ml was a significant predictor in a univariate model but PSA > 10 ng/ml was not a predictor in
either univariate or multivariate models.

Six very low quality studies reported diagnostic accuracy for various PSA level cut-off points.
Both sensitivity and specificity were not consistent for similar PSA levels between studies and
showed no clear trend with increasing cut-off level (see Table 10). The plotted ROC curve dem-
onstrates the low overall diagnostic accuracy of PSA level, being close to the line that would be
expected by chance (see Figure 1).

Free-to-total PSA at first biopsy

Sixteen studies of low quality assessed the free-to-total PSA (ftPSA) ratio at initial biopsy as a
(continuous) predictive factor for prostate cancer at re-biopsy. Seven (50%) of 14 studies found
PSA level to be a significant predictor in a univariate model, where reported (three studies) the
odds ratio ranged from 0.91 to 0.97. Four (44%) of nine multivariate models found ftPSA to be a
significant predictor once other confounding variables had been taken into account, where re-
ported (three studies) the odds ratio ranged from 0.87 to 1.40. Studies again varied over which
variables had been taken into account in the model. The four studies reporting ftPSA to be a
significant predictor took into account between six and nine different potentially confounding
variables.
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Three low quality studies treated ftPSA at initial biopsy as a categorical variable; Ploussard et
al. (2010) found there to be a significant difference in risk of prostate cancer at re-biopsy be-
tween those with a ftPSA > 2.0 and those with a ffPSA < 1.0, but not with those with a ftPSA
1.0-2.0. In a multivariate model ftPSA < 0.1 was not a significant predictor. Bollito et al. (2012)
found a ftPSA > 0.2 to be significantly more likely to result in malignancy at re-biopsy than
ftPSA < 0.1 in a univariate model but not once PSA and PCA3 were taken into account in a mul-
tivariate model. While Campos-Fernandez et al. (2009) found a ftPSA > 0.15 to be a significant
predictor in a univariate model but not in a multivariate model.

Five very low quality studies reported diagnostic accuracy for various ftPSA cut-off points. Both
sensitivity and specificity were not consistent for similar PSA levels between studies and
showed no clear trend with increasing cut-off level. The plotted ROC curve demonstrates the
low overall diagnostic accuracy of ftPSA being close to the line that would be expected by
chance (see Figure 1).

PSA density at first biopsy

Eight studies of low quality assessed PSA density (PSAd) at initial biopsy as a (continuous)
predictive factor for prostate cancer at re-biopsy. Five (71%) of seven studies found PSAd to be
a significant predictor in a univariate model, though none reported an OR. Three (75%) of four
multivariate models found PSAd to be a significant predictor once other confounding variables
had been taken into account, where reported (three studies) the odds ratio ranged from 1.01 to
24.7. Studies again varied over which variables had been taken into account in the model but
included between four and ten different potentially confounding variables.

Two studies treated PSAd as a categorical variable; both Campos-Fernandez et al. (2009) and
Wu et al. (2012) provided low quality evidence that those with PSAd > 0.15 ng/ml/ml were sig-
nificantly more likely to have prostate cancer at re-biopsy in a multivariate models (OR 2.3 in
both studies).

PSA velocity at first biopsy

Eight studies of very low quality assessed PSA velocity (PSAv) at initial biopsy as a (continu-
ous) predictive factor for prostate cancer at re-biopsy. Four (50%) of eight studies found PSAv
to be a significant predictor in a univariate model. All three (100%) of the multivariate models
found PSAv to be a significant predictor once other confounding variables had been taken into
account, where reported (two studies) the OR ranged from 1.34 to 1.58. Studies again varied
over which variables had been taken into account in the model but included between six and
eight different potentially confounding variables.

Three low quality studies treated PSA velocity at initial biopsy as a categorical variable; both
Campos-Fernandez et al. (2009) and Naya et al. (2004) did not find a PSAv = 0.75 ng/ml/year
to be a significant predictor in either univariate or multivariate models. Singh et al. (2004) did not
find a PSAv > 0.93 ngml/year to be a significant predictor in a univariate model.

Four very low quality studies reported diagnostic accuracy for various PSAv cut-off points. Nei-
ther sensitivity nor specificity showed a clear trend with increasing cut-off level. The plotted
ROC curve demonstrates the low overall diagnostic accuracy of PSAv, being close to the line
that would be expected by chance (see Figure 1).

Abnormal DRE at first biopsy

Seventeen studies of very low quality assessed an abnormal DRE finding at initial biopsy as a
predictive factor for prostate cancer at re-biopsy. Four (33%) of 12 studies found abnormal DRE
to be a significant predictor in a univariate model, where reported (three studies) the OR ranged
from 2.65 to 2.80. Five (38%) of 13 multivariate models found abnormal DRE to be a significant

Prostate Cancer: DRAFT Evidence review (July 2013) Page 139 of 1353



DRAFT FOR CONSULTATION

predictor once other confounding variables had been taken into account, where reported (three
studies) the OR ranged from 2.63 to 4.61. Studies again varied over which variables had been
taken into account in the model. Of the six studies reporting abnormal DRE to be a significant
predictor, five reported including between four and six different potentially confounding vari-
ables.

Eight very low quality studies reported diagnostic accuracy for abnormal DRE at initial biopsy.
The plotted ROC curve demonstrates the low overall diagnostic accuracy of DRE, with most
studies reporting low sensitivity but high specificity (see Figure 2).

Pathological features at first biopsy
PIN and HGPIN

Two studies of very low quality assessed the presence of prostatic intraepithelial neoplasia
(PIN) at initial biopsy as a predictive factor for prostate cancer at re-biopsy, one (50%) of which
found it to be a significant predictor.

Ten studies of very low quality assessed the presence of high grade prostatic intraepithelial
neoplasia (HGPIN) at initial biopsy as a predictive factor for prostate cancer at re-biopsy. Two
(23%) of seven studies found HGPIN to be a significant predictor in a univariate model, where
reported (one study) the OR was 5.07. Four (50%) of eight multivariate models found HGPIN to
be a significant predictor once other confounding variables had been taken into account, where
reported (two studies) the OR ranged from 1.38 to 3.2. Studies again varied over which vari-
ables had been taken into account in the model but included between four and 12 different po-
tentially confounding variables.

Five very low quality studies reported diagnostic accuracy for the presence of HGPIN at initial
biopsy. The plotted ROC curve demonstrates the low overall diagnostic accuracy of HGPIN, be-
ing close to the line that would be expected by chance (see Figure 2).

ASAP and AGSC

Six studies of very low quality assessed the presence of atypical small acinar proliferation
(ASAP) at initial biopsy as a predictive factor for prostate cancer at re-biopsy. Two (50%) of four
studies found ASAP to be a significant predictor in a univariate model, with the OR ranging be-
tween 2.79 and 3.12. All four (100%) of the multivariate models found ASAP to be a significant
predictor once other confounding variables had been taken into account, with the OR ranging
between 2.97 and 3.65. Studies again varied over which variables had been taken into account
in the model but included between four and 12 different potentially confounding variables.

Two low quality studies reported diagnostic accuracy for the presence of ASAP at initial biopsy,
both suggesting low sensitivity but high specificity (see Figure 2).

One very low quality study assessed the presence of atypical glands suspicious for carcinoma
(AGSC) at initial biopsy and found it to be a predictive factor of prostate cancer at re-biopsy in
both a univariate and two multivariate models, with an OR of 20.71 reported by one model, tak-
ing account of seven different potential confounders.

PCA3 score at first biopsy

Four studies of very low quality assessed the biomarker PCA3 as a predictive factor for prostate
cancer at re-biopsy. All of three studies (100%) found PCA3 to be a significant predictor in a
univariate model and the only multivariate model found PCA3 to be a significant predictor when
taking into account five potentially confounding variables, with an OR of 1.02.

Three low quality studies treated PCA3 score at initial biopsy as a categorical variable; all three
found a significant difference in malignancy rates at re-biopsy in univariate models for various
cut-off levels, ranging from 15 to 70. Two of the studies also assessed PCA3 score in multivari-
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ate models and found it to remain significant once 2-6 other variables had been taken into ac-
count, for cut-off scores of 30, 39 and 50.

Twelve very low quality studies reported diagnostic accuracy for various PCA3 score cut-off
points. Both sensitivity and specificity were not consistent for similar PSA levels between stud-
ies and showed no clear trend with increasing cut-off level (see Table 10). The plotted ROC
curve demonstrates the low overall diagnostic accuracy of PCA3 score, being close to the line
that would be expected by chance (see Figure 3). Two studies reported diagnostic accuracy of
PCA3 cut-off for three subgroups with different ftPSA or PSA levels; these also demonstrated
low diagnostic accuracy.

Family history of prostate cancer

Two very low quality studies assessed family history of prostate cancer as a predictive factor for
prostate cancer at re-biopsy. Both (100%) found family history to be a significant predictor in
multivariate models including more than five potential confounders, with one reporting an OR of
3.1

Ethnicity

One very low quality study assessed ethnicity as a predictive factor for prostate cancer at re-
biopsy. Lee et al. (2011) found no significant difference between those of Caucasian ethnic ori-
gin and those not in a multivariate model including nine potential confounders.

Clinical stage at diagnosis

One moderate quality study assessed clinical stage as a predictive factor for prostate cancer at
re-biopsy. Campos-Fernandez et al. (2009) found no significant difference between those with
T1 and those with T2 in either a univariate or a multivariate model.
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Table 9. Results of uni- and multi-variate models from studies comparing prognostic factors and re-biopsy detection rates

Abbreviations: AGSC = atypical glands suspicious for carcinoma; ASAP = atypical small acinar proliferation; Bx = biopsy; cPSA = complexed PSA; DRE = digital rectal examination; ftPSA = free-to-
total PSA; HGPIN = high grade prostatic intraepithelial neoplasia; NPV = negative predictive value; NS = not significant; PPV = positive predictive value; PSAd = PSA density; PSAv = PSA velocity

Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% Cl pvalue| OR | 95%Cl | p-value | Age [PSA |PSA |PSAd [PSAV|HG-PIN |ASAP [DRE [Volume| Other
Age (continu- | Naya 2004 - - 0.06 - NS ) ) ) ) ) ) ) cPSA; no. cores|
ous) HGPIN+; AGSC
Mian 2002} I I I (0.94-1.12) | 0.60 1 1 ] 1 1 1 | TRUS; AGSC
San Francisco - - 0.15 - - N N I N N N I N I -
2003
Merrimen 2010 ] ] ] ] 0.54 ] ] ] ] ] ] ] ] ] Pathologist
Merrimen 2009° - - - - 0.05 ) ) I N N N I N I Sampling extent;|
pathologist
Xu 2011 i ] 0.57 ] ] ] ] ] ] ] ] ] ] ] ]
Singh 2004 = = 0.01 - - - - - - - - - - - -
Shimbo 2009 | ] 0.02 ] I | | I | i i I i I (B
Scattoni 2011 1.04 | (1.00-1.07) 0.05 - - : - - : - - - - - - -
Rochester 2009 ] ] 0.41 ] ] NS | | 1 1 1 1
Moussa 2010 - - = - - 0.27 No. —ive cores;
BMI; family]
) ) ] ] ] ] ] history; months
since prior Bx;
months  since|
initial Bx
Mabjeesh 2012 - - 0.005 1.08 (0.97 - 1.20) 0.16 Free PSA; his
] ] ] ] ] tology; no. prio
Bx
Lee 2011 = - - 11 (0.9-1.3) NS Ethnicity; family]
] ] | 1 1 ] history; > 20
cores;
Lazzeri 2012 - - 0.55 1.01 (0.97 — 1.06) 0.52 NR | NR NR NR | NR NR NR NR NR NR
Kim 2012 | ] 0.01 ] I | | I | I I I I I (B
Engehausen 2012 - - 0.69 - - - - - - - - - - - -
Chun 2007 1.01 ] 0.50 ] 0.01 | | ] | | NR; no. prior Bx
Campos-
Fernandez 2009 : 3 ois 3 : 3 3 : 3 3 3 : 3 : :
Benecchi 2008 I ] ] ] l NS ] ] 1 ] 1 1 ]
Auprich 2011 - - 0.38 - - ; - - - - - - - - -
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% Cl p-value | OR 95% Cl | p-value | Age |PSA [PSA |PSAd [PSAV|HG-PIN [ASAP |[DRE |Volume| Other
Abdollah 2011 1.01 | (0.97 —1.05) 0.7 1.02 | (0.98-1.07) 0.3 1 I I 1 1 No. prior Bx
Kravchick 2009 - - - 1.01 - 0.21 NR | NR | NR | NR | NR NR NR NR NR NR
Eskicorapci 2007 - - 0.21 - - - - - - - - - - - - -
Bollito 2012 1.47 | (0.98 —2.21) 0.06 - - : - - : - - - : - : :
Bhojani 2013 1.08 - <0.001 | 1.09 - <0.001 | \ 1 I I I 1 I | | Weight of pros
tate
> 60 vs <60 Campos-
Fernandez 2009 : . lbas : . s : : . : : : . : . .
<62vs>62 | Singh 2004 324 | (1.14-9.22) 0.02 ] I | | I | | | I | I |1
PSA level at first biopsy
PSA level Naya 2004 - - 0.28 - NS CPSA; no.
] 1 ] ] l l 1 cores HGPIN+;
AGSC
Mian 2002* | ] ] (0.94-1.15) | 0.49 ] 1 ] 1 1 1 TRUS; AGSC
San Francisco - - 0.44 - : N I N N N N I N : :
2003
Xu 2011 - - 0.02 (1.00 - 1.04) 0.04 1 ] ] ] ] Volume-to-Bx
ratio
Wu 2012 I 1 ! 0.93 | (0.86-1.01) NS ] ] ] TRUS; PCA3
Singh 2004 - - 0.15 - : - : - - - - : - : :
Shimbo 2009 - - 0.72 - - - - - - - - - - - -
Scattoni 2011 1.02 (0.99 — 1.05) 0.2 - - : - : - - - - : - : :
Rochester 2009 - - 0.74 - - NS ] ] ] ] ] ]
Ploussard 2010 - - - - - 0.26 ] ) ) ) PCAS3; no. prior
Bx
Moussa 2010 - - - - - 0.003 No. —ive cores;
BMI; family]
| ] ) ) ) ) ) history; months|
since prior BX;
months  since
initial Bx
Mabjeesh 2012 = - 0.06 0.96 (0.89 - 1.03) 0.25 Free PSA; hisH
] ] ] ] ] tology; no. prior|
Bx
Lee 2011 § - - 1.0 (2.0-1.1) NS Ethnicity; family,
) 1 ) 1 1 ] history; > 20
cores;
Lazzeri 2012 | ] 0.66 1.02 | (0.88—1.18)| 0.81 1 | | ] ] Free PSA
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% ClI p-value | OR 95% ClI p-value | Age |PSA |PSA |PSAd |[PSAV|HG-PIN |ASAP [DRE [Volume| Other
Kim 2012 - - 0.71 - : - : - - - - - - - -
Grepl 2009 - - 0.002 - : - : - - - - - - - -
Engehausen 2012 = 5 0.004 - - - - - - - - - - - -
Chun 2007 1.04 = 0.001 = 0.03 NR g NR NR | NR NR NR NR NR NR
g?fﬁ?ﬁsez 2009 B ' =0.001 ' i Tt T ik B i B ! 1
Benecchi 2008 ] ] ] | ] NS 1 1 1 1 1 1 1
Auprich 2011 - - 0.21 - - - - - - - - - - - -
Abdollah 2011 0.98 | (0.93-1.03) 0.3 1.04 | (0.97-1.10) 0.2 ] ] ] ] ] ] No. prior Bx
Eskicorapci 2007 = = 0.05 - - - - - - - - - - - - -
Bhojani 2013 1.01 - 0.1 1.02 - 0.14 ) ) N N N N I N ) Weight of pros-
tate
LogPSA Merrimen 2010 - - - - 0.25 | 1 - - - - - - - Pathologist
Merrimen 2009° i i i i 0.54 Sampling
] ] extent; pa-
thologist
e T e e | R =
PSA: > 10 vs | Bollito 2012 (1.03-3259)| 0.05 1 | PCA3 (39)
<4 247 | (080=767) | 012 (0.82-27.76)| 0.08 ] ] PCA3 (50)
A [ — | 0.027 | o705 | 1 |1 [0 |0 [ ] S| s | 1| Tstage
ESA: SR 2.08 1 <0.001 1 I 1 |1 I I I I I I I I
Free-to-total PSA at first biopsy
ftPSA  (con- | Naya 2004 - - 0.25 - - NS CcPSA; no.
tinuous) ] ] ] ] ] ] ] cores HGPIN+;
AGSC
Mian 2002! ] 1 1 1.05 | (094-117)| 043 ] ] ] ] ] ] TRUS; AGSC
Xu 2011 - - <0.001 (0.78 — 0.96) 0.01 ) ) ) ) ) Vo_Iume-to-Bx
ratio
Shimbo 2009 - - 0.33 - - - - - - - - - - - -
Scattoni 2011 0.97 (0.93 —1.00) 0.05 - - - : : : - - - - - - -
Rochester 2009 ! ! 0.13 ! ! NS | ] ] ] ] ]
Ploussard 2010 - - 0.07 - - 0.10 ] ] | ] SCA3; no. prior
X
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% ClI p-value | OR 95% ClI p-value | Age [PSA |PSA |PSAd [PSAV|HG-PIN |ASAP [DRE [Volume| Other
Mabjeesh 2012 - - 0.50 - - = : : : : : : : - : -
Lee 2011 I ] ] 1.4 (1.1-17) | <0.05 Ethnicity; family
1 1 1 l 1 1 history: > 20
cores;
Lazzeri 2012 - - 0.01 1.00 (0.995 — 0.87 1 1 1 ] ) Free PSA
1.006)
Grepl 2009 | ] 0.002 | | ] ] ] ] ] ] ] | ] |
Engehausen 2012 § § 0.005 i i H H H H H H H i H i
Chun 2007 0.91 1 <0.001 I <0.001 | | ] ] ] ] NR; no. prior Bx
Benecchi 2008 I ] . I - <0.05 | ] ] ] ] ] |
Auprich 2011 I ] <0.001 I I I I I I I ] ] ] I ] I
Eskicorapci 2007 - - 0.11 - - - - - - - - - - - - -
Campos-
Fernandez 2009 : : eloid : : : : : : : : : : : : :
ftPSA < 0.1 vs | Ploussard 2010 - - 0.03 - - - I I I I I I I N I -
>0.2
ftPSA > 0.15 | Campos-
vs £0.15 Fernandez 2009 L : iLle : : blties . . . . . . . : . :
ftPSA > 0.2 vs | Bollito 2012 0.42 | (0.19-0.91) 0.03 046 | (0.19-0.11) | 0.08 ] ] PCA3 (39)
<01 050 | (0.21-1.20)| 0.12 ] ] PCA3 (50)
ftPSA 0.1-0.2 | Ploussard 2010 - - NS - - - I I I I I I I I I -
vs >0.2
ftPSA 0.1-0.2 | Bollito 2012 054 | (0.28—1.07) 008 | 070 | (0.32-1.53)| 0.38 ] ] PCA3 (39)
vs<0.1 0.71 | (0.32-154) | 0.38 1 1 PCA3 (50)
ftPSA 0.1-0.2 | Ploussard 2010 - - NS - - - I I I I I I I N I -
vs <0.1
ftPSA < 0.1 vs | Ploussard 2010 - - - 1.80 (0.85-3.82) 0.13 1 PCA3
>0.1
PSA density at first biopsy (ng/ml/ml)
PSAd Naya 2004 - - 0.03 - - 0.002 CPSA,; no.
] ] | | 1 1 ] cores HGPIN+;
AGSC
Xu 2011 - - 0.003 - - = - - - - - - - - -
Shimbo 2009 - - 0.26 - - - - - - - - - - - -
Lazzeri 2012 - - 0.09 1.00 (0.998 — 0.16 ) ] ] ] ] Free PSA
5 1.012)
Kim 2012 - - 0.04 - - - - - - : : : - : :
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% ClI p-value | OR 95% ClI p-value | Age |PSA |PSA |PSAd |[PSAV|HG-PIN |ASAP [DRE [Volume| Other
Campos-
Fernandez 2009 : : =0.001 : : : : : : : : : : : :
Benecchi 2008 I ] ] I ] <0.05 1 1 1 1 I I 1
Eskicorapci 2007 - - 0.001 - - - - - - - - - - - - -
PSAd: >0.15 | Wu 2012 | l ! 2.3 (1.4-4.0) | <0.05 1 ] 1 TRUS; PCA3
Campos- 2.60 ] <0.001 | 2.34 ] 0.012 1 1 1 1 1 1 T-stage
PSAd: >0.20 | Fernandez 2009 2.66 ] <0.001 ] | | ] ] ] ] ] ] I ] ]
PSA velocity at first biopsy (ng/ml/year)
2 0.75 vs < | Naya 2004 - - 0.48 - - NS CPSA; no.
0.75 ] ] ] ] ] ] ] cores HGPIN+;
AGSC
> 0.75 vs = | Campos-
e~ B I l 0.797 I l 0.701 | 1 1 | 1 I I I 1 |T-stage
< 0.93 vs > | Singh 2004 3.39 | (0.62-18.49) | 0.14 : - ] " ] 1 | " " ] E
0.93
PSAv  (con- | Xu 2011 - - 0.12 - - = - : - : : : : - : -
tinuous) Singh 2004 I 1 0.32 1 | | I | I I I I | I I
Shimbo 2009 = = 0.33 = = = : = : : : : = : =
Rochester 2009 ] ] 0.02 1.34 | (1.03-1.74) | <0.05 | 1 1 1 1 1
Mabjeesh 2012 - - <0.001 1.58 (1.06 — 2.35) 0.03 Free PSA;
] | ] ] ] histology;  no.
prior Bx
Benecchi 2008 I ] ! I ] <0.05 | ] ] | | | |
Auprich 2011 ] I 0.03 I I ] ] 1 ] 1 I I I I I
Kumar 2009 - - 0.007 - - - - : - : : : : - -
Campos-
Fernandez 2009 : : L : : : : : : : : : : : : :
Abnormal DRE at first biopsy (vs normal DRE)
Abnormal Naya 2004 - - 0.99 - - NS CPSA; no.
DRE ] ] ] ] ] ] ] cores HGPIN+;
AGSC
Mian 2002! ] 1 1 0.63 | (0.16—-2.46)| 0.51 ] ] ] 1 1 1 | TRUS; AGSC
San Francisco - - 0.12 - - I I I I I I I I - -
2003
Xu 2011 - - 0.002 (1.62 - 13.07)| 0.004 ) ) ) 1 ] Volume-to-Bx
ratio
Wu 2012 | 1 1 (0.60-75.50)| NS ] ] 1 TRUS; PCA3
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% ClI p-value | OR 95% Cl | p-value | Age |PSA [PSA |PSAd [PSAV|HG-PIN [ASAP |DRE |Volume| Other
Singh 2004 1.32 | (0.13-4.63) 0.82 ] | | | ] ] ] ] I I |1 ]
Scattoni 2011 1.45 (0.69 — 3.06) 0.3 - - - - - : - - - - - - -
Rochester 2009 ] ] 0.44 ] ] NS 1 1 1 1 1 1
Ploussard 2010 5 = § 5 = <0.001 ] ] ) ) PCAS3; no. prior
Bx
Moussa 2010 - - § - - 0.26 No. —ive cores;
BMI; family
) ) ) ] ) ] ) history; months
since prior BX;
months  since
initial Bx
Mabjeesh 2012 - - 0.04 2.58 | (0.45—14.90) 0.29 Free PSA;
| | 1 1 1 histology;  no.
prior Bx
Lee 2011 § - - 0.4 (0.1-1.5) NS Ethnicity; family
| | | 1 1 1 history; > 20
cores;
Lazzeri 2012 ] ] 0.06 1.82 | (0.76-4.37) | 0.18 ] ] ] ] ] Free PSA
Chun 2007 2.80 ] <0.001 1 0.002 ] ] ] 1 1 NR; no. prior Bx
Campos- - - 0.39 - - N N I I I I N N I -
Fernandez 2009
Benecchi 2008 I ] ] I ] <0.05 | | | | | 1 1
Auprich 2011 - - 0.49 - - - - - - - - - - - - -
Abdollah 2011 2.65 | (1.24-5.67) 0.01 263 | (1.14-6.08) | 0.02 ] ] ] ] ] ] No. prior Bx
PIN at first biopsy
HGPIN Naya 2004 - - 0.57 - - NS cPSA; no.
] ] ] ] ] 1 ] cores HGPIN+;
AGSC
Mian 2002 I ] ] 0.13 | (0.02-1.06) | 0.06 ] ] ] | ] 1 | TRUS; AGSC
Merrimen 2009° - - 0.02 1.38 - 0.03 ] ] I I I I i i I Sampling  ex-
tent; pathologist
Singh 2004 5.07 | (1.54—16.74) | 0.01 ] ] ] ] ] ] I I I I I |
Scattoni 2011 1.24 | (0.72-2.13) 0.4 - - - - - - - - - - - - -
Rochester 2009 - - 0.78 - - NS ] ] ] ] ] ]
Moussa 2010 - - - - - <0.001 No. —ive cores;
BMI; family
] ] ] W W ] ] history; months
since prior BXx;
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Prognostic Study
factor

Univariate analyses

Multivariate analyses

Variables include in multivariate model

OR 95% ClI p-value | OR 95% CI p-value | Age |PSA IPSA IPSAd PSAv |HG-PIN |ASAP [DRE |Volume| Other
months  since
initial Bx
Mabjeesh 2012 - - 0.28 - - - - - : : : : - - : -
Lee 2011 - - § 3.2 (1.8-5.6) <0.05 Ethnicity; family
1 1 1 1 1 1 history; > 20
cores;
Benecchi 2008 I ] ] I ] <0.05 1 1 1 1 1 I 1
Abdollah 2011 1.27 | (0.42-3.83) 0.6 1.26 | (0.38-4.23)| 0.7 1 1 1 1 1 1 | No. prior Bx
PIN San Francisco - - 0.01 - - - N N I I I I N N I -
2003
Campos- - - 0.75 - - - N N I I I I N N I -
Fernandez 2009
ASAP at first biopsy
ASAP Scattoni 2011 3.12 (1.50 - 6.47) 0.002 - - - - - - - - - - - - -
Moussa 2010 - - = - - 0.01 No. —ive cores;
BMI; family
) ) ) ] ) ] ) history; months
since prior BX;
months  since
initial Bx
Mabjeesh 2012 = = 0.28 = = = = = = = = : : : : =
Lee 2011 - - = 3.0 (1.3-6.7) <0.05 Ethnicity; fam-
] ] ] ] ] ] ily history; > 20
cores;
Campos- - - 0.13 3.65 | (1.09 —12.29) 0.04 ) ) ) )
Fernandez 2009
Abdollah 2011 279 | 150-5.18) | 0.001 | 3.36 | (1.68—6.71) | <0.001 | | ] ] ] ] ] No. prior Bx
AGSC at first biopsy
AGSC Naya 2004 - - <0.001 - - <0.001 CPSA; no.
1 1 1 ] ] ] ] cores HGPIN+;
AGSC
Mian 2002 | ] ] 20.7 | (4.45-96.36)| <0.001 | ) \ \ \ | |TRUS:AGSC
1
PCA3 score
PCA3 (con- | Wu 2012 I I l 1.02 | (1.003—1.03)| <0.05 1 1 | TRUS; PCA3
tinuous) Ploussard 2010 - - <0.001 - - - - - - - - - - - - -
Auprich 2011 | | <0.001 ] | | | | | | | ] ] ] ] ]
Bollito 2012 - - <0.001 - - - - - - - - : : : : :
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Prognostic Study Univariate analyses Multivariate analyses Variables include in multivariate model
factor OR 95% ClI p-value [ OR 95% CI p-value | Age IPSA |PSA |PSAd PSAv [HG-PIN [ASAP |[DRE |Volume| Other
PCA3 < 15 vs | Bollito 2012 4.82 | (257-9.07) | <0.001 - - - i i i i i I I I I -
215
PCA3 < 20 vs | Bollito 2012 7.19 | (3.84-13.48) | <0.001
=20
PCA3 > 25 vs | Ploussard 2010 - - <0.001 - - - I I I I I I I I I -
<25
PCA3 > 30 vs | Ploussard 2010 - - - 3.01 | (1.74-5.23) | <0.001 1 PCA3
<30 Ploussard 2010 i i l 1 i 0.03 ] \ ] ] PCA3; no. priof
Bx
PCA3 > 35 vs | Ploussard 2010 - - <0.001 - - - - - - - - - - - - -
<35 Goode 2013 I | <0.001 1 | | | | | | | I I I I |1
Bollito 2012 6.89 | (4.31-11.03) | <0.001 - - - - - - - - - - - - -
PCA3 < 39 vs | Bollito 2012 7.89 | (4.94-12.62) | <0.001 9.44 | (5.15-17.31)| <0.001 ] ) PCA3
=39
PCA3 < 50 vs | Bollito 2012 7.43 | (4.77-11.58) | <0.001 9.29 | (5.11-16.89)| <0.001 ] ) PCA3
=50
PCA3 < 70 vs | Bollito 2012 6.94 | (4.39-10.96) | <0.001 - - - I I I I i I I I I -
270
Family history of PCa
Family history | Moussa 2010 - - - - - 0.001 No. —ive cores;
BMI; family
) ) N I ] ] ] ] ] history; months
since prior Bx;
months since|
initial Bx
Lee 2011 - - = 3.1 (1.2-8.0) <0.05 Ethnicity; family,
] ] ] | | l ] l | history; > 20
cores;
Ethnicity
Caucasian vs | Lee 2011 - - - 0.8 (0.4-1.6) NS Ethnicity; family
not Caucasian | 1 | - : l | l history; > 20
cores;
Clinical stage
T2vs T2 campes, i i 0.813 | i ose7 | 1 |V [0V |0 ] I 1|1 1 | T-stage

Fernandez 2009

'Secondary to Naya 2004; *secondary to Merrimen 2010 *secondary to Pepe 2012a
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Table 10. Diagnostic accuracy outcomes from studies comparing prognostic factors and re-biopsy (reference standard)

Abbreviations: AGSC = atypical glands suspicious for carcinoma; ASAP = atypical small acinar proliferation; DRE = digital rectal examination; ftPSA = free-to-total PSA; HGPIN = high
grade prostatic intraepithelial neoplasia; PSAd = PSA density; PSAv = PSA velocity

Prognostic factor Study Number Number in- Sensitivity Specificity Positive Negative Accuracy
undergoing cluded by predictive predictive
re-biopsy cut-off value value

Age > 62.4 | Singh 2004 149 99 28.6 66.4 10.7 86.8 -
PSA level (ng/ml)
PSA>1.0 Thompson 2008 687 - 87.5 28.7 19.3 92.2 -
PSA>15 Thompson 2008 687 - 80.4 39.1 20.5 91.1 -
PSA>2.0 Thompson 2008 687 § 73.2 49.2 21.9 90.4 =
PSA>25 Thompson 2008 687 - 66.1 57.6 23.3 89.7 -
PSA >3.0 Thompson 2008 687 - 58.0 63.1 235 88.5 -
PSA >3.2 Lazzeri 2012 222 - 12.7 92.0 42.8 69.1 -
PSA >4.0 Thompson 2008 687 § 48.2 76.5 28.6 88.4 §

Goode 2013 167 - 79 27 - - -
PSA >5.3 Auprich 2011 127 - 95.0 145 37.2 85.7 -
PSA >5.9 Auprich 2011 127 - 85.0 18.1 35.2 68.2 -
PSA > 6.0 Thompson 2008 687 - 16.1 93.0 31.0 85.1 -
PSA >6.7 Auprich 2011 127 - 75.0 30.1 36.3 69.4 §
PSA>7.5 Lazzeri 2012 222 - 56.3 54.3 36.7 72.5 =
PSA >8.0 Thompson 2008 687 - 6.3 97.4 31.8 84.2 1
PSA >10.0 Thompson 2008 687 - 2.7 98.4 25.0 83.9 -
PSA =10 Wu 2012 103 39 40 61 40 62 -
PSA >12.8 Mabjeesh 2012 92 76 58.3 62.7 35.9 80.8 -
PSA >17.2 Lazzeri 2012 222 - 93.0 8.6 32.4 72.3 -
Free-to-total PSA
ftPSA > 0.09 Lazzeri 2012 222 - 23.9 91.4 56.7 71.8 §
ftPSA > 0.1 Lee 2011 617 - - 90.0 - - -
ftPSA 2 0.15 Engehausen 2012 96 33 28.6 37.5 24.2 42.9 5
ftPSA > 0.15 Pepe 2012a 74 43 66.7 51.0 42.8 73.5 56.6

Lazzeri 2012 222 - 54.9 56.3 37.1 72.6 -

Auprich 2011 127 - 75.0 65.1 52.5 81.8 -
ftPSA > 0.18 Auprich 2011 127 - 85.0 41.0 43.0 82.9 -
ftPSA > 0.20 Pepe 2012a 74 58 85.1 28.6 39.6 87.5 46.6
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Prognostic factor Study Number Number in- Sensitivity Specificity Positive Negative Accuracy
undergoing cluded by predictive predictive
re-biopsy cut-off value value

ftPSA > 0.23 Auprich 2011 127 - 95.0 22.9 39.6 90.5 -

ftPSA > 0.24 Lazzeri 2012 222 - 91.6 13.9 33.4 77.9 -

ftPSA > 0.25 Pepe 2012a 74 66 96.3 14.3 32.9 88.9 44.8

PSA density

PSAd >0.15 | Wu 2012 103 50 66 60 51 74 -

PSA velocity (ng/ml/year)

NR Kumar 2009 31 = 87.5 63.6 = = =

PSAv > 0.28 Auprich 2011 127 = 95.0 4.8 34.7 66.7 §

PSAv > 0.75 Auprich 2011 127 - 85.0 27.7 38.8 79.3 -

PSAv > 0.93 Singh 2004 57 29 25.0 46.9 7.1 79.3 -

PSAv >1.19 Auprich 2011 127 = 75.0 42.2 40.7 76.1 =

PSAv > 2.13 Mabjeesh 2012 92 76 79.0 79.7 55.6 92.2 =

PIN

PIN San Francisco 2003 64 13 83.3 72.4 23.8 97.7 =

HGPIN Naya 2004 175 57 28.1 66.4 15.8 80.5 =
Singh 2004 99 14 33.3 85.9 33.3 85.9 -
Merrimen 2010 225 120 58.8 43.1 14.3 86.7 -
Rochester 2009 87 30 37.0 66.1 33.3 69.6 -
Mabjeesh 2012 92 4 8.3 97.1 50.0 75.0 -

ASAP

ASAP Scattoni 2011 340 33 23.6 91.6 51.5 76.0 -
Mabjeesh 2012 92 4 8.3 97.1 50.0 75.0 -

AGSC

AGSC Naya 2004 136 22 21.9 96.5 58.3 84.7 -

Abnormal DRE

Abnormal DRE San Francisco 2003 64 - 0.0 56.3 0.0 64.3 -
Xu 2011 129 44 55.9 73.7 43.2 82.4 -
Wu 2012 103 13 22 88 53 64 -
Singh 2004 99 4 5.0 95.9 20.0 80.0 -
Rochester 2009 87 18 25.9 81.4 38.9 70.6 -
Mabjeesh 2012 92 12 25.0 91.2 50.0 77.5 -
Grepl 2009 169 28 33.3 88.0 42.9 83.0 -
Auprich 2011 127 14 13.6 90.4 42.9 66.4 -
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Prognostic factor Study Number Number in- Sensitivity Specificity Positive Negative Accuracy
undergoing cluded by predictive predictive
re-biopsy cut-off value value
PCA3 score
PCA3 > 10 Marks 2007 226 - 87 28 - - -
PCA3 > 12 Auprich 2011 127 = 95.0 12.0 36.5 83.3 i
PCA3 = 15 Bollito 2012 509 - 88.2 34.6 36.9 87.1 -
PCA3 > 19 Auprich 2011 127 - 85.0 25.3 38.0 77.8 -
PCA3 > 20 Pepe 2012a 74 58 70.4 43.5 42.2 71.5 51.4
Pepe 2012b 118 91 90.6 27.9 31.9 88.9 -
Barbera 2013 177 140 91.7 25.6 31.5 89.5 43.5
PCA3 = 20 Bollito 2012 509 - 88.2 44.3 40.7 89.6 -
PCA3 > 25 Wu 2012 103 47 67 64 52 78 -
Ploussard 2010: Group | (ftPSA <0.1) 46 - 68.8 56.7 45.8 77.3 -
Ploussard 2010: Group Il (ftPSA 0.1-0.2) 138 § 72.7 62.9 38.1 88.0 §
Ploussard 2010: Group IlI(ftPSA > 0.2 117 - 77.3 53.7 27.9 91.1 i
PCA3 > 30 Ploussard 2010: Group | (ftPSA <0.1) 46 - 50.0 66.7 44.4 71.4 -
Ploussard 2010: Group Il (ftPSA 0.1-0.2) 138 - 60.6 67.6 37.0 84.5 -
Ploussard 2010: Group Il (ftPSA > 0.2) 117 - 68.2 64.2 30.6 89.7 i
PCA3 > 35 Pepe 2012b 74 46 71.9 41.8 315 80.0 -
Pepe 2012a 118 73 92.6 21.6 43.1 88.9 55.5
Wu 2012 103 32 38 77 50 66 -
Sciarra 2012: Group | 84 - 68.0 74.5 53.1 84.6 72.6
Sciarra 2012: Group Il 84 - 79.3 72.7 60.5 86.9 75.0
Ploussard 2010: Group | (ftPSA < 0.1) 46 - 43.8 66.7 41.2 69.0 -
Ploussard 2010: Group Il (ftPSA 0.1-0.2) 138 - 51.5 79.1 43.6 83.8 -
Ploussard 2010: Group Il (ftPSA > 0.2 117 - 59.1 67.4 29.6 87.7 5
Marks 2007 226 82 58 72 - - -
Goode 2013 167 - 42 70 - - -
Bollito 2012: Group | (PSA < 4) 509 25 75.0 52.3 23.0 91.6 -
Bollito 2012: Group Il (PSA 4-10) 509 356 814 65.4 40.9 92.3 -
Bollito 2012: Group Ill (PSA > 10) 509 128 70.7 72.4 54.7 84.0 5
Barbera 2013 177 100 73.0 41.8 35.0 80.6 50.2
Porpiglia 2013 100 - 16.7 55.7 13.6 60.9 44.0
PCA3 = 35 Bollito 2012 509 - 75.2 69.8 52.0 86.7 -
Busetto 2013 43 - 76.9 66.6 80.0 62.5
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Prognostic factor Study Number Number in- Sensitivity Specificity Positive Negative Accuracy
undergoing cluded by predictive predictive
re-biopsy cut-off value value

PCA3 > 39 Auprich 2011 127 - 75.0 57.8 48.5 81.4 -
PCA3 2 39 Bollito 2012 509 - 74.1 74.4 55.7 86.9 74.4
PCA3 > 50 Marks 2007 226 60 47 81 i = =
PCA3 = 50 Bollito 2012 509 - 65.8 81.1 60.2 84.5 76.5
PCA3 270 Bollito 2012 509 - 65.8 65.8 45.5 81.6 -

Not reported Fiori 2013 50 - 66.7 97.1 90.9 87.2 88.0

Figures in italics are calculated
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Figure 1. ROC curve showing PSA level, free-to-total PSA (ftPSA), and PSA velocity

(PSAv) at initial diagnosis
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Figure 2. ROC curve showing presence of high grade prostatic intraepithelial neo-
plasia (HGPIN) and atypical small acinar proliferation (ASAP) at initial biopsy, and

abnormal DRE findings
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Figure 3. ROC curve showing diagnostic accuracy of biomarker PCA3, with three
free-to-total PSA (ftPSA) subgroups
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Table 11. Summary of included study characteristics

Abbreviations: ASAP = atypical small acinar proliferation; DRE = digital rectal examination; PCa = prostate cancer; HGPIN = high grade prostatic intraepithelial neoplasia; PSA = prostate
specific antigen; TRUS = transrectal ultrasound.

Study Type of Country | Time No. under- | Exclusion criteria Initial biopsy | Repeat biopsy| Time Indications for repeat biopsy
study period | going repeat scheme scheme between
biopsy biopsies
(median)
Auprich et| Prospective Austria 2008- 127 Aged > 70 years; (8-10 cores) (12 or 24 cores) >12 Suspicious DRE &/or persistently
al. (2011) cohort 2009 months | elevated age-specific PSA (2.5-6.5
ng/ml); ASAP; HGPIN
Merrimen et | Retrospective | Canada 1999- 225 History of prior treatment; | (= 10 cores) Extended 14-24
al. (2009 & cohort 2007 ASAP; < 10 cores in either initial years*
2010) or re-biopsy
Xu et al. | Retrospective China 1999- 129 Stable PSA < 4.0 ng/ml TRUS-guided Sextant TRUS- PSA continuously elevated (= 10
(2011) cohort 2010 guided ng/mL) or persistently increasing
(velocity = 0.75 ng/mL/y)
Grepl et al.| Prospective Czech 2006- 191 Adenosis; atrophy; PSA > 50| TRUS-guided 12 Abnormal DRE &/or PSA > 25
(2009) cohort Republic 2008 ng/ml months | ng/ml
Campos- Prospective France 2001- 231 Extended (21 |Extended (21 10 Persistently elevated PSA (> 4
Fernandes cohort 2007 cores) cores) months* | ng/ml); PSA increase during follow-
et al. (2009) up; PIN; ASAP
& Ploussard
et al. (2013)
Chun et al.| Prospective | Germany 721 (= 10 cores) Suspicious DRE, persistently ab-
(2007) cohort normal PSA or free-to-total PSA,
HGPIN or ASAP
Engehau- Prospective | Germany | 2003- 96 Contraindications to MRI (e.g. | TRUS-guided Endorectal MRI- Continuing clinical suspicion of PCa
sen et al cohort 2007 cardiac pacemakers) guided (2-6
(2012) cores)
Kravchick et | Prospective Israel 600 Normal DRE and PSA < 4 ng/ml | TRUS-guided TRUS-guided
al. (2009) cohort lateral aspects (8- | medial aspects
16 cores) (8-16 cores)
Mabjeesh et | Prospective Israel 92 < 2 previous negative biopsies | TRUS- guided | Transperineal Persistent PSA elevation despite =
al. (2012) cohort transrectal (10-12 | saturation 2 pervious biopsies
cores)
Abdollah et | Retrospective Italy 2005- 472 Transrectal (70%) | TRUS-guided Persistent PSA = 10 ng/ml; PSA <
al. (2011) cohort 2008 or Transperineal | saturation (24 10 ng/ml & free-to-total PSA < 0.2;
(30%) (24 cores) | cores) abnormal DRE; HGPIN; ASAP
Benecchi et| Prospective Italy 2001- 419 PSA interference (e.g. 5-alpha- TRUS-guided Abnormal DRE &/or abnormal PSA
al. (2008) cohort 2007 reductase therapy) (12-24 cores)
Bollito et al. | Prospective Italy 2008- 515 Positive DRE or ASAP Peripheral  zone | Peripheral &
(2012) cohort 2010 (10-14 cores) transition zone
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Study Type of Country | Time No. under- | Exclusion criteria Initial biopsy | Repeat biopsy| Time Indications for repeat biopsy
study period | going repeat scheme scheme between
biopsy biopsies
(median)
(14-18 cores)
Lazzeri et| Prospective Italy 2010- 222 Medical therapy known to affect TRUS-guided Persistent suspicion of PCa (in-
al. (2012) cohort 2011 PSA; previous invasive treat- creasing &/or persistent elevation of
ment for BPH; UTI; acute proc- PSA, DRE, ASAP or HGPIN)
tatitis; blood protein alterations
Pepe et al.| Prospective Italy 2003- 262 Extended (12 15.2 Abnormal DRE; PSA > 10 ng/ml;
(2010) cohort 2008 cores) months | PSA 4.1-10.0 & free-to-total PSA <
0.25 or 2.6-4.0 ng/ml & free-to-total
PSA < 0.20; HGPIN; ASAP
Pepe et al.| Prospective Italy 2009- 74/118 PSA > 10 ng/mL Extended Transperineal Persistently high or increasing PSA
(2012a & b) cohort 2011 saturation (PSA > 10 ng/ml; PSA 4.1-10 ng/ml
with free-to-total PSA < 25%; PSA
2.6-4.0 ng/ml with free-to-total PSA
<20%
Scattoni et| Prospective Italy 2005- 340 TRUS-guided (= | TRUS-guided PSA > 4 ng/ml &/or abnormal DRE
al. (2011) cohort 2008 12 cores) sextant satura- &/or HGPIN or ASAP
tion (24 cores)
Sciarra et | Cohort results Italy 2008- 168 Positive for HGPIN or DRE;| TRUS-guided TRUS-guided < 90 days | Persistently elevated PSA > 4 ng/ml
al. (2012) from RCT 2011 prior hormonal, surgical or ra-|laterally-directed | laterally-
diation therapy; MRSI not pos- | (10 core) directed (a0
sible core)
Shimbo et| Prospective Japan 2004- 77 Patients treated with transure- | Transperineal Transperineal Persistent increase or continuing
al. (2009) cohort 2005 thral resection due to an|TRUS-guided (10| TRUS-guided and fluctuating level of serum PSA
enlarged prostate with concomi- | cores) (14 cores) between 4 & 20 ng/ml
tant lower urinary tract symp-
toms
Kim et al.| Retrospective Korea 2006- 42 PSA < 4 ng/ml; abnormal DRE; Elevated PSA (= 4 ng/ml)
(2012) cohort 2012 hypoechoic lesions; prior 5-
alpha-reductasse inhibitors;
prostatitis
Eskicorapci | Prospective Turkey 2001- 211 Sextant or 10-| TRUS-guided PSA > 4 ng/ml; increasing PSA */or
et al. (2007) cohort 2005 core (14 cores) abnormal DRE &/or HGPIN
Rochester Retrospective UK - 110 TRUS-guided
et al. (2009) cohort extended (= 10
cores)
Goode et al. | Retrospective us 167 Prior history of PCa TRUS-guided TRUS-guided Elevated PSA, abnormal DRE, or
(2013) cohort transrectal (12 | transrectal (12 abnormal PIN or ASAP
core) core)
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Study Type of Country | Time No. under- | Exclusion criteria Initial biopsy | Repeat biopsy| Time Indications for repeat biopsy
study period | going repeat scheme scheme between
biopsy biopsies
(median)
Kumar et al. | Retrospective us 1999- 31 Atypia; HGPIN; < 3 PSA meas- | (= 12 cores) 27.4 Rising PSA
(2009) cohort 2004 urements between biopsies months*
Lee et al. | Retrospective us 1999- 617 Lack of data; known diagnosis Physician preference; family history,
(2011) cohort 2010 of PCa DRE, PSA, HGPIN, ASAP
Moussa et| Prospective us 1999- 408 Extended (10-12 | Saturation Included: persistently elevated PSA,;
al. (2010) cohort 2008 cores) (91%) transrectal (= 20 abnormal DRE; HGPIN or ASAP
cores)
Naya et al.| Prospective us 1997- 136 Patients undergoing sextant or | Extended multi- | Any (extended, | 3 months | Persistently elevated PSA, rising
(2004) & cohort 2003 directed biopsies site directed sextant or di-| <1year |PSA, low free-to-total PSA, abnor-
Mian et al. rected) (78%) |mal DRE or TRUS, HGPIN, or
(2002) >1year |AGSC
(22%)
San Fran- | Retrospective us 1996- 64 Cancer, atypia or prostatic bi- | TRUS-guided 29-30 |Two successive increases in PSA
cisco et al. cohort 1997 opsy with < 10 cores extended (= 10 months |level or any change in findings of
(2003) cores) DRE.
Singh et al.| Prospective us 1999- 99 No suspicion of cancer (normal | 12 core 12 core Free-to-total PSA < 15 ng/ml &/or
(2004) cohort 2002 DRE & PSA < 2.5 ng/ml) PSA velocity 2 0.75 ng/mlly
Thompson Prospective us 687 Age < 55 years; abnormal DRE; Suspicious DRE; PSA 2 4 ng/ml
et al. (2008) cohort PSA < 3 ng/mL
Wu et al. | Retrospective us 103 Missing data on PCA3, PSA, TRUS-guided Suspicious DRE; persistently ele-
(2012) cohort PSA density, DRE or TRUS sextant = 12 vated PSA; previous suspicious
cores histology; patient preference
Marks et al. | Prospective UsS & 2004- 226 PSA < 2.5 ng/ml
(2007) cohort Canada 2006
Ploussard Retrospective | European | 2006- 301 PSA < 2.5 or > 10 ng/ml; medi-|= 10 peripheral |2 10 peripheral
et al. (2010) cohort 2007 cal therapy known to affect|cores cores
PSA; UTI; invasive treatment for
BPH
Barbera et| Prospective Italy 2010- 177 Positive DRE Extended (12-18 | Saturation (me- PSA >10 ng/ml; PSA 4.1-10.0/2.6-
al. (2012) cohort 2012 cores) dian 28 cores) 4.0 with ftPSA < 25%/20%
Porpiglia et| Prospective Italy 100 > 12 samples 18 samples Abnormal PSA, ASAP or PIN
al. (2013) cohort
Bhojani et | Retrospective us 1998- 1226 Patients not undergoing hol- Elevated PSA
al. (2013) cohort 2011 mium laser enucleation of the
prostate
Fiori et al.| Prospective Italy 50 12 samples 18 samples Abnormal PSA, pathological (ASAP
(2013) cohort or HGPIN) or strong clinical suspi-

cion
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Study Type of Country | Time No. under- | Exclusion criteria Initial biopsy | Repeat biopsy| Time Indications for repeat biopsy
study period | going repeat scheme scheme between
biopsy biopsies
(median)
Busetto et| Prospective Italy 43 Prior hormonal, surgical or ra- | > 10 core Random 10- PSA = 4 ng/ml & < 10 ng/ml
al. (2013) cohort diation therapy; < 10 core bi- core TRUS-
opsy; positive DRE guided

*Mean reported where median not available.
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In men with suspected prostate cancer whose initial TRUS biopsy is negative what
should be the next investigation(s)?

Rationale

Few studies have been done that immediately do a repeat biopsy after a negative diagnosis.
Normally other factors trigger the repeat biopsy — so a true false negative rate for TRUS biop-
sies will be difficult to assess. Triggers have included: PSA level, Free to total PSA, palpable
nodule, PCNA, family history. Pathologists are also fallible and false negative biopsies due to
errors occur, approximately 1%.

HGPIN: Repeat TRUS biopsies following HGPIN contain tumour in varying amounts according
to studies over the last 15 years. 15 years ago only 6 core biopsies were the norm and as a re-
sult the positive rate following PIN was between 50 and 100%. With the introduction of 12 core
biopsy sets this has decreased to 20-30%. Recent studies suggest multiple cores with HGPIN
have a higher second positive biopsy rate, whereas a single core of HGPIN carries no increase
risk above a negative first set of cores.

ASAP:Repeat TRUS biopsies following a diagnosis of ASAP have a positive rate of about 30%-
50% in most recent studies.

There is a trend to use adjuncts following a negative first TRUS biopsy to improve the yield and
PICO 2 will look at these. PICO 2 will concentrate on the techniques of sampling and imaging
whilst PICO 3 looks at more biomarkers and risk factors. Most of these techniques have been
introduced at a local level based on facilities available, rather than a systematic approach. We
know that the majority of tumours are in the posterior zone of the prostate but there tumours in
the anterior zone of the prostate, which are often missed with TRUS biopsies, particularly in
large prostates. Sampling this area is improved with template (perineal) biopsies or with satura-
tion biopsies. mpMRI will also highlight these areas enabling sampling. Both saturation and
template biopsies require a general anaesthetic, whilst a repeat TRUS is under local, so there
are cost implications between these. It maybe cheaper to use mpMRI to screen for anterior tu-
mours, and direct these to saturation/template biopsies and use TRUS for the remainder. Other
techniques also need to be examined in PICO 2.

PICO question

Population Tests Outcomes
Men whose initial biopsy | e Repeat TRUS biopsy o Diagnostic yield
proved negative for pros- | o Multiparametric MRI (or MRS) + re- |  Diagnostic process-related
tate cancer, peat TRUS biopsy morbidity
o Extended/saturation TRUS biopsy ¢ Diagnostic process-related
« 3D ultrasound and biopsy mortality
e template biopsy ¢ Health-related quality of life
¢ Review of initial biopsy
e Contrast enhanced US and biopsy
o Elastography and biopsy

How the information will be searched

Sources to be searched

The core databases as listed in the NICE Guidelines
Manual will be searched as a minimum (i.e. Cochrane
Library (CDSR, DARE via CRD, CENTRAL, HTA via
CRD), Medline & Medline in Process and Embase).
Additionally we will routinely search Web of Science
and Biomed Central. Consideration will be given to
subject-specific databases and used as appropriate.
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Can we apply date limits to the search This topic includes more tests than the equivalent
topic in the 2008 guideline — so we can'’t limit to stud-
ies published since. Should we only consider studies
using modern era biopsy techniques?

Are there any study design filters to be used We will not use study design filters as evidence will
(RCT, systematic review, diagnostic test). come from case series or cohort studies.

List useful search terms.

If we know before the literature search there is unlikely to be any evidence for the population or
intervention is there a similar population or intervention (with high quality evidence) from which
we could extrapolate?

The review strategy

What data will we extract (what columns We will use the evidence table for diagnostic studies (NICE guide-

will we included in our evidence table) lines manual appendix J).
and how will we analyse the results? Diagnostic yield will be defined as the proportion of positive prostate
re-biopsies.

We will use the studies’ definitions of diagnosis-related morbidity, di-
agnosis-related mortality.

Which quality checklist will we use for The QUADAS-2 quality checklist will be used (NICE guidelines man-
appraisal? (Normally checklists from the ual appendix F).

NICE manual — but irrelevant items could
be omitted).

List subgroups here and planned statisti- We need to give consideration to the number of negative prostate bi-
cal analyses.(Recognised approaches to opsies the man has already had.

meta-analysis should be used, as de-
scribed in the manual from the NHS Cen-
tre for Reviews and Dissemination, and
the Cochrane Collaboration handbook).
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Results

Results of the literature searches

Records identified in database Additional records identified
searches through other sources (n=2)

A 4

Records after duplicates re-
moved (n=328)

A 4

Records screened (n=330) Records excluded (n=208)
A 4
Full-text articles assessed for Full-text articles excluded
eligibility (n=122) > (n=67)

A 4

Studies included in evidence
review (n=58)

The literature searches identified 330 possibly relevant studies of which 122 were ordered as
full text articles and 55 were included.

Evidence

Two systematic reviews (Mowatt et al, 2013 and Nelson et al, 2013) and one RCT of enhanced
ultrasound was included. The other studies were cohort or case series studies.

Diagnostic yield

The diagnostic yield for cancer (the test positivity rate) of multi-parametric MRI was not reported
in the Mowatt et al. (2013) systematic review but is estimated in Table 12 using the reported di-
agnostic accuracy and the average prevalence. Two further studies (Vourganti 2012; Portalez
2012) found diagnostic yields of 28.7% versus 23.1% and 43.4% versus 20.9% using multi-
parametric MRI and TRUS-guided biopsies following initial negative biopsy respectively. Arsov
et al. (2012) found a diagnostic yield of 68.8% in patients undergoing multiparametric MRI
guided rebiopsy following a suspicious lesion at MRI and prior negative biopsy.

The relative prostate cancer detection rates of repeat biopsy strategies were estimated using
meta-regression of 46 studies in Nelson et al (2013). The rate of prostate cancer detection was
37.6% using MRI targeted re-biopsy, 36.8% using transperineal saturation biopsy and 30.0%
using transrectal saturation biopsy. These differences were not statistically significant following
adjustment for the number of previous biopsies.

For other tests, diagnostic yield was reported in all studies (see Table 13). For studies of satura-
tion biopsy, cancer detection rates are reported by number of previous biopsies in Table 14.
Cancer detection rates of enhanced ultrasound guided biopsies by standard and targeted cores
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are reported in Table 15. Sensitivity and specificity rates of enhanced ultrasound biopsies as
reported in three studies are shown in Table 16.

Table 12. Diagnostic accuracy and cancer yield of systematic biopsy, MRI, MRS and TRUS

to predict re-biopsy result following an initial negative biopsy (Mowatt et al, 2013)

Number Median prevalence Pooled Pooled Estimated cancer Ez:it?;?]ticfj r%r;;
of studies _ Sensitivity | specificity yield — preva- S
Test e of prostate cancer o re-biopsied -
(partici- | % Wies (range) | %.(95% % (95% e L prevalence 24%
pants) C.L)* C.L)* (95% C.1)t (95% C.I)
Systematic
extended core
TRUS-guided 1 (340) 28% 83 (78 to 88) 1.00 20% (20% to 22%) 100%
biopsy (14-16
cores)
MRS 10 (438) 35% (10% to 49%) | 92 (86to 95) | 76 (61 to 87) | 55% (41% to 70%) | 40% (31% to 52%)
DCE-MRI 3 (209) 49% (25% to 54%) | 79 (69t0 87) | 52 (14 to 88) | 34% (20% to 70%) | 55% (26% to 86%)
T2-MRI 15 (620) 36% (10% to 54%) | 86 (74 to 93) | 55 (44 to 66) | 38% (29% to 46%) | 55% (44% to 65%)
MFRQIS ORIz 8 (316) 35% (29% to 41%) | 96 (90to 98) | 31 (21to 42) | 31% (26% to 35%) | 75% (66% to 84%)
DCE-MRI OR
T2-MRI 3(173) 39% (25% to 54%) | 88 (80t0 96) | 14 (8to 20) | 24% (22% to 27%) | 86% (80% to 93%)

*Reference standard differs for extended cores TRUS/Bx and MRI methods. A 24 core TRUS-guided saturation biopsy serves as
the reference standard for the extended cores estimate, whereas MRI methods were validated on histopathology of targeted cores
and a varying number of additional cores taken under TRUS guidance.
T Cancer yield is defined as the proportion of men re-biopsied whose results are positive for cancer. The testing strategy assumes
that only men with visible pathology on MRI/MRS would be re-biopsied and that both MRI/MRS targeted and 8 -12 systematic cores

would be taken.

Table 13. Cancer yield of repeat biopsies and review of initial biopsy cores

No. of | Biopsy approach Number of cores Cancer Cancer yield % Significant
studies yield range pooled cancer detected
Saturation/Extended biopsy
i i ~ 0, 0,
21 Transpgnneal template Medlén 29 23%-72% 38.8% 62 @(222/358)
saturation Range: 13-124 (781/2011) Range: 25%-100%
- Median ~ 24 29.8% 56.7% (396/699)
0/-. 0,
19 Transrectal saturation Range: 11-139 11%-45% (904/3027) Range: 23%-100%
Transrectal + transperin-
1 eal 26 (12 TR + 14 TP) i 37% (87/235) 52%
saturation
19.2% 59.9% (85/142)
o 0/- 0,
2 Transrectal extended 12-14 13%-25% (142/740) Range: 43%-67%
Enhanced ultrasound biopsy
Power Doppler enhanced 1 DAV 29.5% 1
2 26%-44% (13/44)
Colour Doppler enhanced s G 20.8% I
2 UsS 5-13 16%-30% (117/562)
8-core standard or 10-
g SERERDpIE: core with abnormalities 5 AN :
Repeat TRUS biopsy
7 TRUS biopsy 10-12 13%-31% Leh 26.9% (7/26)°
(233/1205) ’
3D ultrasound biopsy
0 | ! | ! [ - : |
Review of initial biopsy (where initial diagnosis was not cancer)
1 | Not applicable | Not applicable | 1.4% | 1.4% |
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No. of | Biopsy approach Number of cores Cancer Cancer yield % Significant
studies yield range pooled cancer detected
Elastography biopsy

1 | Elastosonography” | NR i | 33%(39) | i

1 Remzi (2004) and Morelli (2009). Neither study states number of cores. In Remzi each abnormal signal was targeted
once, whereas in Morelli, suspected areas were double sampled.

2. Contrast enhanced ultrasound guided 5 core biopsies was performed in Ho (2009). In Taverna (2011) all patients re-
ceived 13 core systematic biopsy plus additional cores from hypervascular areas.

3. One study reported rate of significant cancers, Gleason 27 (4+3) (Sciarra 2012)
4. One study (Morelli, 2009) reported as abstract only, compared elastosonography versus enhanced US
5. Miyagawa reported a mean of 2.3 targeted cores per lesion; Lee reported a median of 9 (up to 14) targeted cores.

Table 14. Saturation biopsy detection rate by number of previous biopsies

No. of pa- | Mean/median total Detection rate with n previous biopsy sets (%)
Ref : Cores
tients PSA, ng/mL Overall | 1 | 2 | 3
Transrectal route
Borboroglu 57 8.7 23 30 - 30 |
Stewart 224 8.6 22.5 34 36 31 41
Fleshner 37 22.4 32-38 14 = = 14
Rabets 116 9.2 22.8 29 33 25 22
Simon 40 12.2 64 45 54 32 50
Sajadi 82 9.1 24 20 16 20 33
Stav 27 12.2 62 11 B B 11 (23)
Transperineal route
Bott 60 12.9 24 38 = 43 11
Satoh 128 104 22 23 - 19 28
Merrick 102 9.1 51.1 42 55 39 30
Moran 180 9.3 41 38 56 37 3
Pepe 74 8.9 28 37 = 17 15
Taira 294 9.9 58 47 56 42 34
Novara 143 9.0 24 26 32 16 19

Table 15. Detection rates of enhanced US — targeted biopsies compared with standard bi-
opsies

Ref Strate N cores Overall cancer | Cancer detection | Cancer detection
9y detection by targeted cores by standard cores
TRUS 13 29% (29/100) - 29% (29/100)
13 (+1 sample from
Tavema CD-US each suspicious area) 28% (28/100) 21% (6/28) 78.5% (22/28)
CD-US plus | 13 (+1 sample from
SonoVue each suspicious area) SLOANSTIND) GLbel(5/80) L5%61(6(31)
: Power Dop- | 8-16 (+1 sample from
Remazi pler US each abnormal area) 26% (9/35) 11% (1/9) 89% (8/9)
Taymoorian | ADF Doppler fog’sr)es (+2 targeted | 5504 (30/95) 80% (24/30) 27% (8/30)
Contrast-
Ho enhanced Us | B 23% (83/362) 69.9% (58/83) 57.8% (48/83)
Morelli Power Dop- | NR 44% (4/9) NR NR

Prostate Cancer: DRAFT Evidence review (July 2013)

Page 172 of 1353



file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b8
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b5
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b10
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b13
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b14
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b20
file:///C:/Users/Je125135/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/E9A3C221.xls%23RANGE!b17

DRAFT FOR CONSULTATION

| | pler Us |

Table 16. Sensitivity and specificity rates reported in enhanced US biopsy studies

Doppler US SonoVue Doppler US S

Taverna Sensitivity (%) 23 54

Specificity (%) 68 42

Accuracy (%) 53 47
Remzi Sensitivity (%) 20

Specificity (%) 13
Taymoorian | Sensitivity (%) 100

Specificity (%) 8

Diagnostic process-related morbidity

Saturation biopsy

Twenty-seven studies reported complications related to the repeat saturation biopsy (see Table
17). Complications reported by Stav (2007) not included below due to no numbers being re-
ported. All 27 patients undergoing transrectal saturation biopsy (mean cores = 61.7, range 41 to
76) reported mild and transient haematuria, hemospermia, and rectal bleeding. No patients re-
quired hospitalization or blood transfusion.

Table 17. Complications related to repeat saturation biopsies

Complication Biopsy ap- | Number of Total num- Complication
proach studies ber of pa- Rate
tients N(%)
Urinary retention Transrectal 5 525 20 (3.8%)
Transperineal 14 1185 80 (6.8%)
Rectal Bleeding Transrectal 3 421 5 (1.2%)
Transperineal 0 - -
Haematuria Transrectal 5 487 43 (8.8%)
Transperineal 8 556 130 (23.4%)"
Acute prostatitis Transrectal 4 438 17 (3.9%)
Transperineal il 128 1 (0.78%)

! Includes Novara (2011) where 115/143 patients reported gross haematuria

Enhanced ultrasound

One of the included studies reported on diagnostic process-related morbidity. Taymoorian
(2007) reported that there were no complications arising from the ADF Broadband Doppler US
or biopsy protocol.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 173 of 1353



DRAFT FOR CONSULTATION

Repeat TRUS biopsy

One study reported complications in patients undergoing a repeat TRUS biopsy (Hambrock,
2010). Out of 248 patients they reported one TUR haemorrhage and one UTI.

Elastography

One study reported as an abstract only was included for this test. It did not report on diagnostic
process-related morbidity.

Multiparametric MRI

Mowatt et al (2013) summarised adverse effects of testing in their systematic review of multi-
parametric MRI targeted re-biopsy. Ten studies reported adverse effects all of which appeared
to be related to TRUS-guided biopsies rather than the MRI procedure. Serious adverse events
included haemorrhage in the prostate (5% in one study), severe vasovagal episodes (1.4% to
1.5%), sepsis or fever (0.4% to 2.3%), acute urinary retention (2.3%), severe rectal bleeding
(0.1% to 0.5%).

Nelson et al (2013) found that MRI targeted re-biopsy required fewer cores (mean 9.8 cores)
than transperineal (mean 30.4 cores) or transrectal (mean 24.0 cores) saturation re-biopsy.

Diagnostic process-related mortality
None of the included studies reported this outcome.
Health-related quality of life

None of the included studies measured this outcome. Mowatt et al (2013) included a cost effec-
tiveness model which estimated the differences in quality adjusted life years between testing
strategies. This model is discussed in the health economic evidence section for this topic.

Quality appraisal

Selected criteria were used from the QUADAS-2 checklist for quality assessment. Namely, risk
of bias in patient selection (was the sample representative, was the selection criteria clearly de-
scribed) and risk of bias in the index test (was the repeat biopsy protocol described in sufficient
detail).

Extended/saturation biopsy

Evidence for diagnostic yield came from 35 case-series studies and four cohort studies. Twelve
studies were reported as abstracts only. All of the studies were considered to be applicable to
the review question. Evidence from 38 studies included 16 studies reporting the results of re-
peat transrectal saturation biopsies only, 18 studies of repeat transperineal saturation biopsies
only, two studies comparing transperineal and transrectal saturation biopsies (Abdollah, 2011;
McCracken, 2011), two studies comparing extended versus saturation biopsies (Zaytoun 2011,
2012) and one study using both a transperineal and transrectal approach for repeat biopsies
(Kawakami, 2007). A majority of the studies using a transperineal approach reported using a
brachytherapy template under general anaesthetic. All studies report the results of repeat biop-
sies in men with one or more prior negative prostate biopsy. Indications for repeat biopsy gen-
erally included persistently elevated or rising PSA, abnormal DRE, or HGPIN or ASAP on previ-
ous biopsy. Risk of bias in patient selection and the index test was assessed as low in a major-
ity of studies (see Figure 4). Patient selection criteria and biopsy protocol were generally clearly
described. Most studies used a representative sample of patients, who were referred to repeat
biopsy due to persistently elevated PSA levels and/or abnormal DRE despite previous negative
biopsies.
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Figure 4. Proportion of extended/saturation biopsy studies with low, high, or unclear risk
of bias (excludes studies reported as abstracts only)

INDEX TEST | | mL
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OHigh
PATIENT SELECTION OUnclear
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Enhanced ultrasound (US) biopsy

Five studies were included which reported on the use of contrast-enhanced ultrasound for re-
peat prostate biopsies. Two of these were reported as abstracts only. One prospective cohort
study (Morelli, 2009) and one prospective case series study (Remzi, 2004) reported utilising
contrast enhanced Power Doppler transrectal ultrasound. One RCT (Taverna 2011) and one
retrospective case series (Ho, 2009) used Colour Doppler ultrasound. One prospective case se-
ries study used the advanced dynamic flow (ADF) broadband Doppler technique with the con-
trast agent, SonoVue (Taymoorian, 2007). In all studies targeted biopsies were performed on
hypervascularised areas identified in the gland. Remzi (2004) included 35 men with indications
for repeat biopsy. Grey-scale TRUS and Power Doppler TRUS were performed before and dur-
ing the biopsy to compare detection rates. Morelli (2009) compared elastosonography with
Power Doppler ultrasound in 18 patients, and reported that all patents had suspected areas,
with 3/9 cancers detected by targeted-biopsy after elastosonography and 4/9 cancers detected
by targeted-biopsy after enhanced ultrasound. Figure 5 shows the results of the quality as-
sessment.

Figure 5. Proportion of enhanced US biopsy studies with low, high, or unclear risk of bias
(excludes studies reported as abstracts only)
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Template guided biopsy

All studies of template guided biopsies used a saturation technique of more than 20 cores and
are therefore included in the saturation guided biopsies section.

Repeat TRUS biopsy

Seven studies reporting the results of repeat TRUS were included. One study (Ho, 2009) was
reported as abstract only. Two studies evaluated MRI-guided biopsy versus repeat standard
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TRUS biopsy, and two studies evaluated contrast-enhanced ultrasound versus repeat standard
TRUS. Data from the repeat standard TRUS group was extracted from these studies. In all the
included studies patients had received one prior biopsy which was negative for prostate cancer.
Indications for repeat biopsy were elevated PSA levels, abnormal DRE, or HGPIN/ASAP on
previous biopsy. The quality assessment for these studies is shown in Figure 6. In three stud-
ies the index test was not well reported, due to the repeat TRUS data coming from the control
group in studies of MRI or enhanced US guided biopsy. For example, in Hambrock (2010) the
comparison group data was from a retrospective matched series of patients who had undergone
at least two TRUS biopsies, and the details of the biopsy protocol are not provided.

Figure 6. Proportion of repeat TRUS biopsy studies with low, high, or unclear risk of bias
(excludes studies reported as abstracts only)
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Elastography biopsy

One study reported as an abstract only was included for this test (Morelli, 2009). This study
compared nine men undergoing elastosonography rebiopsy with nine men undergoing contrast
enhanced ultrasound rebiopsy. Not enough information was available for a quality assessment
to be conducted.

Magnetic resonance imaging (MRI), magnetic resonance spectroscopy (MRS) and transrectal
ultrasound (TRUS)

Evidence about MRI, MRS and repeat TRUS came from a systematic review (Mowatt et al,
2013) including 51 studies and three further studies (Vourganti 2012; Portalez 2012; Arsov
2012). Eighteen studies in the Mowatt review reported diagnostic accuracy for MRS, 12 for dy-
namic contrast enhanced MRI (DCE-MRI), 11 for diffusion weighted MRI (DW-MRI), 26 for T2
weighted MRI and 23 for TRUS. Some of these studies also reported test combinations. Two of
the new studies (Vourganti 2012; Portalez 2012) reported diagnostic yield for any multiparamet-
ric MRI. The third (Arsov 2012) used T1, T2, DWI and DCE MRI. Study quality was assessed
using QUADAS 2 in the 42 studies published as full text papers. Mowatt et al (2013) had low
concerns for applicability for the reference standard domain for all studies, however the refer-
ence standard was typically histopathology of image targeted cores plus a varying number of
additional systematic cores. Thus the reference standard incorporates the index test and is also
a potential source of bias given that the fewer additional systematic cores taken the better the
apparent sensitivity of the imaging test. For this reason the sensitivity estimates calculated in
Mowatt et al (2013) are maximum estimates — the true values could to be lower. Mowatt et al
(2013) had low concerns for applicability for the patient selection domain in 37/39. Most of the
studies (34/39) had low concern for applicability for the index test domain — in four studies ap-
plicability was questionable because the index test did not cover the entire prostate. Two stud-
ies (Vourganti 2012; Arsov 2012) were at risk of bias due to a potentially unrepresentative sam-
ple; having included patients were those with suspicious lesions on MRI.

Review of initial biopsy
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One study was included for this test (Oxley and Sen, 2011). This study compared initial diagno-
sis by consultant pathologists with a reference standard diagnosis by consultant pathologists
with a special interest in uropathology. The initial TRUS biopsy scheme varied from 6 to 12
cores in the non-screened population. There is potential issue with applicability since the men
whose biopsies were reviewed did not necessarily have clinically suspected prostate cancer.

Evidence statements
Multi-parametric MRI targeted biopsy

Evidence suggests that a strategy in which only men with visible pathology on multi-parametric
MRI were re-biopsied (using TRUS guided biopsy with both MRI targeted and systematic cores)
would mean fewer men re-biopsied compared to a routine systematic re-biopsy strategy. The
sensitivity for prostate cancer varies from around 79% to 96% depending on the MRI sequences
used (see Table 12) - meaning that a proportion of cancers (approximately 4% to 21%) would
be missed if such a testing strategy was used. (Mowatt 2013).

The relative prostate cancer detection rates of repeat biopsy strategies were estimated using
meta-regression of 46 studies in Nelson et al (2013). The rate of prostate cancer detection was
37.6% using MRI targeted re-biopsy, 36.8% using transperineal saturation biopsy and 30.0%
using transrectal saturation biopsy. These differences were not statistically significant following
adjustment for the number of previous biopsies.

Mowatt et al. (2013) summarised the adverse effects of testing in their systematic review of mul-
tiparametric MRI targeted re-biopsy. Ten studies reported adverse effects all of which appeared
to be related to TRUS-guided biopsies rather than MRI procedures. Serious adverse events in-
cluded prostate haemorrhage (5% in one study), severe vasovagal episodes (1.4% to 1.5%),
sepsis or fever (0.4% to 2.3%), acute urinary retention (2.3%), severe rectal bleeding (0.1% to
0.5%).

Extended/saturation biopsy:

Cancer detection rate appears to increase with the number of re-biopsy cores, although there is
variability between studies in the reported rates. The pooled proportion of tests positive for can-
cer is approximately 20% for repeat TRUS biopsy (10 to 12 cores), 20% for TRUS extended bi-
opsy (12-14 cores), 30% for TRUS saturation biopsy (median 24 cores) and 40% for transperin-
eal saturation biopsy (median 29 cores). The pooled proportion of detected cancers considered
clinically significant (according to the individual study definitions) was 27% for repeat TRUS 10-
12 core biopsy, 60% for TRUS extended biopsy, 57% for TRUS saturation biopsy, and 62% for
transperineal saturation biopsy.

Twenty-seven studies reported adverse events due to saturation biopsy (see Table 17). The
pooled adverse event rates for transrectal saturation biopsy are 3.8% urinary retention, 5% rec-
tal bleeding, 8.8% haematuria and 3.9% acute prostatitis. The corresponding rates for transper-
ineal saturation biopsy are 6.8% urinary retention, 23.4% haematuria and 0.8% acute prostatitis.

Enhanced ultrasound biopsy:

Two small studies reporting on Power Doppler enhanced ultrasound gave a pooled cancer yield
of 30% (13/44). In Remzi (2004), only one out of the nine cancers detected was found solely
from targeted cores.

Two studies reporting on Colour Doppler enhanced ultrasound gave a pooled cancer yield of
20.8% (117/562). Taverna (2011) compared Colour Doppler ultrasound with or without
SonoVue against TRUS grey-scale 13-core systematic biopsy sampling, finding no differences
in cancer detection rates between groups (29%vs28%vs31%).

Elastography:
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Evidence about elastosonography rebiopsy is limited to a single small study published as an
abstract only (Morelli, 2009). In this study all men undergoing elastosonography had areas of
increased texture and cancer was detected in 33% (3/9).

Review of initial biopsy

A study of 3051 prostate biopsies in 2516 non screened men (Oxley and Sen, 2011) found that
1.2% of biopsies initially classified as benign were changed to cancer on review by a pathologist
with special interest in uropathology. 1.5% of biopsies with an initial HGPIN diagnosis were
changed to cancer on review and for biopsies an initial diagnosis of suspicious for malignancy
the figure was 4.9%. Of those biopsies which were initially positive, 0.4% were changed to be-
nign and 0.1% to suspicious.
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Table 18. Summary of study characteristics - Transrectal saturation biopsy

Bx=Biopsy; SBx=Saturation biopsy;

EBx=Extended biopsy; NR=not reported; UR=urinary retention; RP=radical prostatectomy;

BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); tmedian (range);

EBRT=external bean radiation therapy;

No. of
Mean previous | Previous | Mean PSA Cancer Definition of clini- % sig-
No. of age Bx {n Bx ap- (range/SD) No. of detection Complications, cally significant nifi-cant | Treatment
Ref. patients | (range) men} proach (ng/mL) corest rate no. of patients disease disease (n,%) Comments
Borboroglu 61.4 n TRUS 225 3 6 UR; 1 rectal tumour volume >0.5 RP (13, 1 patient PCa in TZ
(2000) 2 @772) | 21" | seniant | 88054 | (45 gq)« | 30% A7/57) bleeding cc L 87); | only
- Patient age, Glea-
Stewart 554 642 | 1o o | TRUS o 23 34% L SYMPIOMANE | son grade + PCa | 86%at | o e
(2001) (44-81) ’ sextant ’ (14-45)* (77/224) PA——————— 1(’) UR doubling time RP ’
! (Dugen et al)
220 RP (7,20); | %Yield=41,31,22,2
- EBRT 5 and 30 when
Rabets 62 (47- sextant, 9.2 (1.7- 29% 1 rectal bleeding; ) .
(2004) 116 83) 1.7 (1-7)* 78% >6 48.6) 20-24 (34/116) 2 lightheadedness Gleason 26 92 (4,112), B.T prl(:)Lr4 Bx 6,8,10,12,
B (13,38); or 14 cores respec-
WW(4,12) | tively
e 37 624 | 43 (3.6 Db | 2T | mm | (5/37) | 7 acute prostatitis Gleason 26 100 | RP(1,20)
(2002) (39-75) | * i 9 73.8)t 0 P = :
7 men with -ve
35 2 {29} RP (7,54); | TRUS/TUR biopsy
Pryor x TRUS 21 3 EBRT had additional
(2002) ¢ = S Hifsh sextant | 45746 | (1al0g) | 37% (13/39) i bl NR | (3,23 BT | TRUS (45-60
in 17) 5{1} (2,15) cores). 5 cancers
detected.
Clinically insignifi-
cant PCa - absence RP
- —— of high-grade com- (32,48);
Walz 63.7 13.5 (3.3- 24.2 41% 2 UR; 1 prostatitis;
161 ) 2.5 (2-7)* =8 cores . . ponents, tumour 84 BT(9,14);
(2006) (43-84) 125.7) (18-32) (66/161) 1 reactive syncope {olume < 0/5cc, EBRT
pathologic organ (6,9)
confinement
280 1673
Abdollah A 66.2 2 {52}, 9.7 (2.1- 31%
(2011) (;4%; (4882) | 3{18) b 26.2) = (441140) NR NR NR NR
24{3}
Patel 621+ 25% 1 prostatitis; 2 (1zB AT,s)- Parasagitial cores
(2004) 100 79 1.65 (1-7)* NR 9.4 (6.8) 20-24 (25/100) lightheadedness Gleason 27 24 RP (;1,16’); det_ected Pca in 9
EBRT patients
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No. of
Mean previous Previous | Mean PSA Cancer Definition of clini- % sig-
No. of age Bx {n Bx ap- (range/SD) No. of detection Complications, cally significant nifi-cant | Treatment
Ref. patients | (range) men} proach (ng/mL) corest rate no. of patients disease disease (n,%) Comments
1.4)
TRUS RP
— . Median 8 3 89% (10,63);
(52%3% 82 61723‘;3 E {{4333}22 cores | 9.1 (1-34) (25-‘:10) (11%;;’32") NR Gleason 26 ©ORP | EBRT
(range 6- patients) (2,13);
13) WW (3,19)
: All  patients re-
1 asymptomatic ;
- . | ported mild and
62.1 | JTRUS 9401 | 617 LG EIREIES 2] RP (L, 83); | {onsient  hema-

Stav (2007) 27 3.48 (3-6) including 11% (3/27) bleeding complica- NR NR WW (2, .

(50-74) 49) (41-76) S A turia, hemosper-
TZ tions; 2 epidi- 66) " d |
dymitis mia, an rectal
bleeding
64 (1559), Absolute number of
Simon 63 (48- TRUS : o cores = 1 or 2
(2008) 40 72)t 2 (1-8)t A, 12.21 (13:;)’%—) 45% (18/40) 16 haematuria Gleason 27 50 EIZ;?‘II'B(_Il_l cores/mL prostate
(1.16) volume
EBx: 12- In prior report of
1056 Al had 1 167 sex- 1'4 29.8% Gleason 27, >3 1438 men TRUS
Zaytoun (393 64.3 revious - | tant 889 6.43 (0.3- Sores! (315/1056). NR positive cores, >50% 62 NR (10-20 cores) 2.2%
(2011) EBx, 663 | (41-84) E)/e biops exte'n ded 19.65) SBx 26_ 25% EBX, ’ cancer in any posi- sepsis, 4.4%
SBX) Psy 24 cores 33% SBx tive core haematuria, 0.8%
UR, 0.2% sepsis
O - EBi‘ 412' 25% Gleason 27,>3 | 37 (25%
Zaytoun 64.7 =5 1 (119/479). positive cores, >50% SBx,
(2012) EBSXé;l)OZ (42-86) 2z 475/82’8)( 4 S‘:Bo;isﬁo 19% SBx, R cancer in any posi- 43% R
2 ~ 13% EBx tive core EBx)
cores
3 severe rectal

— < bleeding; 12 RP (48, 70% PCa detected

Giulianelli 36% Y Gleason 27, tumour ) | -

(2011) 140 67.3 1 TR (2.5-9.9) 24 (50/140) haematurla,'7.6 volume >0.5¢c 94 96); EBRT | in anterior horn of
haemospermia; 8 (2,4) peripheral zone
prostatitis; 3 UTI

TP template and TR biopsy

: 139 sex- 26 (12 3 - Of the 87 cancers

é%"g?';am' 235 6;1(%1' 102t | o | &3 (g’)f TR+14 (83/7225) 2 acute prostaliti | Gleason 4/5 cancer 52 NR detected, 46 (53%),

12-cores : TP) 69 (79%), and 71
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No. of
Mean previous | Previous | Mean PSA Cancer Definition of clini- % sig-
No. of age Bx {n Bx ap- (range/SD) No. of detection Complications, cally significant nifi-cant | Treatment
Ref. patients | (range) men} proach (ng/mL) corest rate no. of patients disease disease (n,%) Comments
(82%) cancers had
positive cores
within the TR6,
TR12, and TP14
sampling sites,
respectively
Abstract only
Auprich Assume 36% 7.3% patients PCa
(2010) 302 NR NR 10 core NR 24 (109/302) NR Gleason 27 40 NR in TZ only
No isolated TZ
Mean 19 11.5 (9.8- 26 34% %
Cole (2012) 64 65 1.7* s 13.3) (17-38) (22/64) NR Gleason 27 23 NR cancers. 3% AZ
cancer only
TZ cancer in 3
men, AZ cancer in
Kanaroglou Mean 21 27 33% ; : ' b
(2010) 33 65 2 (1-4)t . 12.4 (17-42) (11/33) 1 UR; 1 hematuria NR NR NR E: AI_I positive AZ
iopsies were sig-
nificant
Scattoni 26%
(2010) 354 NR NR 10-14 9.0 (15.2) 24 (91/354) NR NR NR NR
McCracken 65 (52- 18 22% 4 UTI; 1 UR; 2
(2011) ol 77) NR NE NK (11-24) | (11/50) haematuria NR R R
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Table 19. Summary of study characteristics - Transperineal template saturation biopsy

Bx=Biopsy; SBx=Saturation biopsy;
BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); tmedian (range);

EBx=Extended biopsy; NR=not reported; UR=urinary retention; RP=radical prostatectomy;

EBRT=external bean radiation therapy;

No. of . Definition .
Mean . Previous | Mean PSA Cancer L L % sig-
No. of previous i No. of . Complications, | of clinically A Treatment
Bef patients (r:gee) Bx {n B:é:gh (r?r?%%fl)j) corest detr(zgon no. of patients significant rt]ilif’;ec;Snet (n,%) SOMIRENFS
9 men} P 9 disease
: RP (30,39); . -
Pinkstaff 66.3 1 {40} 21.2 (12- 37% ] 46% PCa exclusively found in
(2005) 210 @6-81) | >2{170) TR 13.6 (10.2) a1y (77/210) 24 UR Gleason 27 45 RVT/\X}?fsl))’ B
bdollah | 280 1{{8?}’ F (
Abdollal _ 66.4 37} 3 10 (0.9- 26%
o) | (| s279) | {14} 24 NR 315) = (36/140) NR i NR i
{4}
TRUS
y Median 6 . B 1 acute prostati- g .
Satoh 128 67 (37 1 (1-5)* ] 104 (2.4 22 23% tis: 2 UR: 2 diffi- NR NR NR Anterior core rates sig greater
(2005) 85)t 170)t (29/128) b than posterior core rates
(range 4- cult urination
12)
115 gross hema-
Novara 66.5 9(6.1- 26% turia; 95 haemato-
(2010) 143 6.1) 1.6 (0.8)* 12 cores 12.8) 24 (37/143) | spermia; 4 UR; 12 Gleason 27 25 RP (21, 57)
UTI
Cancer detected in anterior third
in 12 men (60%), in anterior &
— =2 cores mid region in 2 men (9%), in mid
= 0,
Bott (2006)| 60 (gj) 2 (2-8)t biOOCt;gts 1%59 %‘;rﬁ 24 (18-36) (233%&) L hae"&"g“"a' 2 | containing 92 NR & posterior area in 4 (17%), only
’ P ’ PCa in posterior third in 4 (17%), and
in anterior, mid & posterior
zones in 1 (4%).
There were no significant differ-
TR, Me- ences in the number of malignant
Moran 63.1 dian 12- 9.3 (0.8- 41 (13- 38% cores in each of the octants,
(2006) 180 @ 4-.81) 1.8 (1-6)* cores '40 1') 117) (68/1;3)0) 18 UR NR NR NR guadrants (anterior base, poste-
(range 5- ’ rior base, anterior apex, posterior
22) apex) and halves (base, apex,
anterior, posterior)
100% had | Mean 15.1 )
65 (54— : 2 UR; 3 haema- T2A or B 53% 76% TZ, 37% periphral, 16%
BEINERIE a8 79) ag;;)aigﬁ' .?:;f \(I:I(?ruess Lo ) Gl SEEIERIER turia; 1 UTI disease (8/15) BN lateral peripheral, 39% TZ only
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No. of . Definition ;
Mean . Previous | Mean PSA Cancer L L % sig-
Ref. ':;)iér(:{s age préa)\(n?nus Bx ap- (range/SD) c’\:ﬁé:; detection (;gmopf“(::ttilgr?tss’ Zfl c:;;g:::{ nifi-cant Tr?ﬁt{;l ;a i Comments
P (range) men} proach (ng/mL) rate -otp gisease disease ’
22
Extended Gleason 26
Pepe 64 (48- : 8.9 (4.5- . 37% and/or can- Number of men offered active
(2012) = 74)t L me;c(i)l?gsw 10)t eBlieasz) (27/47) NR cer volume LY R (aeEe) surveillance not reported
>0.5ml
Mean
63(49- cores 21.9 (4.7- 68% 44% cancer involved anterior
Pal (2011) 40 73) 2 (2-5)t =11.6 (10- 119) 36 (27/40) 1UR Gleason 27 41 NR .
18)
Mabjeesh 63.8 , | TR10-12 26% 1 sepsis after 83% men cancer found in ante-
(2012) 92 5.8) 2.7 (1.1) R 14.1 (9.4) | 30 (24-54) (24/92) R Gleason 27 46 NR o ZONGS
Gleason 27,

: TRUS 1 haematuria; 9 >3 positive . .
Merrick 64.8 m 9.1 (2.8- . 42% . . o 76% would be diagnosed with
(2007) 102 (50-80) 2.1(1.1) mean 22.4 32.8) 50 (24-66) (43/102) required urinary cores, >50% 93 NR 12-core BPxX

cores catheter in any posi-
tive core
Gleason 27,

; 1 {146} 5 >3 positive In men with 22 previous biopsies
[l 294 63.8 2 {84} (2t 9.9 58 0 NR cores, >50% 89 NR cancer most frequent in anterior
(2010) cores (138/294) : :

23 {64} in any posi- aspects of gland
tive core
Abstract only
Gleason 27
and/or tu- - :
Honda 44% Pca detected in TZ in 69%
(2009) 59 NR NR NR NR 17-78 (26/59) 3 UR mc:JuntlZoI- 73 RP (16, 62) specimens
20.5cm?
Modified SBx avoids periutheral
. . 0,
Blweme | g5 | 6803 | gy TR 11 (2-66)t | 27 (16 250 0 Gleason 27 80 NR area at base. 76% Pca in ante-
(2010) 82) 41) (36/50) . :
rior third
Lacetera 2/6 moderate 1 patient Complications include 3 men
(2011) 3 NR NR NR NR 50-124 66% (2/3) hematuria; 1/6 NR pT2c 1RP; 1 RT | with low-risk cancer undergoing
UR NORO 3D-TTPSB for staging
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No. of . Definition .
Mean . Previous | Mean PSA Cancer L L % sig-
Ref. p':;)iér(:{s age préa)\(n?nus Bx ap- (range/SD) c’\:ﬁé:; detection (;gmopflg:;ti'gr?tss’ ?sflg(;rl:l?llg:::{ nifi-cant Tr?ﬁt{;l ;a "t | comments
(range) men} proach (ng/mL) rate EE— disease
McCracken 62.9 46% 5 UR; 1 haema- 26% TP template cancers had
(2011) fog (37-75) bR Ll R EEEh) (23/50) turia R LY R apical cancer alone
Vassilios 65 (48- 6.22 (2.68- X 41% Complications refer to whole
(2011) 22 84yt 21 TR 20)t 44 (18-75) (9/22) 3 UR NR NR NR sample (n=67)
Depen-
3 UR; 4 Haema- . -

0, v 0, 0, -
Rowley a1 NR 2.78* NR NR dant on 54% furia; 1 atrial Gleason 27 a4 80_/0 in anterior zone, 22% pos
(2011) (1.46) prostate (22/41) o terior zone

; fibrillation
size
RP (4,44);

0,
CEE I 64.6 | 36 @7 NR 23.8+16.1 | 22.8 +8.5% 260 NR NR NR AS (1,11); | 90% cancer in anterior prostate
(2011) 4.4 (9/16)

RT (2,22)
11 UR; 3

Hameed 15.35 (3.7- 40 (19- 56% e o A A et
(2011) 69 NR 2 NR 44.1) 128) (39/69) hsaeegt}g;lgrﬁi,az NR NR NR 44% TZ, 46% PZ, 13% midline

Table 20 Enhanced Ultrasound

Bx=Biopsy; SBx=Saturation biopsy;

EBx=Extended biopsy; NR=not reported; UR=urinary retention; RP=radical prostatectomy;

BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); tmedian (range);

EBRT=external bean radiation therapy;

No. of Compli-
Mean previous | Previous | Mean PSA cations, Treat-
No. of age biopsies biopsy |(range/SD) | Repeat PBx ap- Cancer detection no. of % sig ment
Ref. patients | (range) {n men} |technique| (ng/mL) proach No. of corest rate patients |disease | (n,%) | Comments
Colour Doppler 9 .
T TRUS ultrasonography 13 (unless iden- v (BHETY) 1D t())e
- 300 29 U e grey- BM(ES: with and without tified hypervas- S SREATS, Ze NR NR NR
(2011) (45-76)f | sume 1) 9.9)t TRUS, 28% Doppler
scale Sonovue vs grey cular areas) US. 31% US+S
scale TRUS ’ OIS SaNbyTc
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: 8 without suspi-
- ADF Doppler with .
(Tzag’on;;’o”an 95 667%4' 24(1-8) | TRUS | 10(4-48) | echoenhancer | 015 areas. 10 329% (30/95) None NR NR
Sehovle abnormalities
. 8-16 cores using
Remzi Power Doppler - i
(2004) 35 66 (8.5) 1 TRUS 6.45 (2.7) TRUS Vlengfanmomo 26% (9/35) NR NR NR
Abstract only
Contrast en- 23 (83/362). En-
Contrast en-
60.7 6.51 (3.12- hanced US vs. _ hanced US 16%
Slo it 362 | (48-79) E bl 14.65) systematic "T""‘.\Z’L‘jgd_‘l% cores: | (s8/362), TRUS 13% bR bR bl
TRUS - (48/362)
Morelli Elastosonogra- 33% (3/9) elastosono-
(2009) 18 68.2 NR NR NR phy vs. Power NR graphy, 44% (4/9) NR NR NR
Doppler TRUS enhanced US

Table 21. Repeat TRUS biopsy

Bx=Biopsy; SBx=Saturation biopsy;

EBx=Extended biopsy;

NR=not reported; UR=urinary retention; RP=radical prostatectomy;

BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); Tmedian (range);

EBRT=external bean radiation therapy;

No. of Mean No. of Previous Mean PSA Repeat PBX Cancer Compli- oIfD?:];Ii:Ii::Iglrl] % sig- Treat-
Ref. - age previous | biopsy tech- | (range/SD) P No. of corest | detection | cations, no.  CINICATY | pifi-cant | ment | Comments
patients . - ; approach - significant .
(range) | biopsies nique (ng/mL) rate of patients disease disease | (n,%)
Campo- 67 (34- TRUS-10 10-core if 20%
donico 81 94) 1 TRUS 10-core 1.2-40 core lateral PSA<10, 12- (16/81) NR NR NR NR
(2006) Pz core if PSA>10
30% had posi-
de la 8-core lateral ® tive cores from
Rosette 139 f72'3?; 1 (n=76); 12- Séi (11)% Tle_SC(()4r?I'Z) 12 (237‘129) NR NR NR NR | TZ only. No
(2009) ’ core (n=63) ’ anasthesia
used.
- 12 (dependant
Grepl 63.6 TR, median 12 | 11.9 (2.6- same as 21%
(2009) et (42-76) g cores 47.5) previous Bx OQSLO;t:)te (39/191) N B B B
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Data from trial
- 10 core ran- Gleason :
Sciarra 63.2 6.89 (4.1- same as 31% evaluating
(2012) 84 | (46-75) 1| fomlareralV | "131) | previous Bx & (26/84) ke Sc(j'f’3)27 20 Dl VR and
test
Data from
reference
1 TUR hem- : -
Hambrock 64 (47- 8-10 cores, ) same as - 22% - group in trial
(2010) &8 80) £ including TZ BB previous Bx B0 (55/248) orth:j\_Igle i1 hi hi hi evaluating
MRI guided
biopsy
65.9 Data from trial
Taverna i NR (as- TRUS grey- N Grey scale 29%
(2011) 100 %5 sume 1) Eale 6 (2.5-9.9)t TRUS 13 (29/100) NR NR NR NR of enhanced
i us
Abstract only
f Data from
60.7 6.51 (3.12- | Systematic 13% |
Ho (2009) 362 (48-79) 1 NR 14.65) TRUS 10 cores (48/362) NR NR NR NR ﬁgjr?ged?js en

Table 22. Review of initial biopsy

Bx=Biopsy; SBx=Saturation biopsy; EBx=Extended biopsy; NR=not reported; UR=urinary retention; RP=radical prostatectomy; EBRT=external bean radiation therapy;
BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); Tmedian (range);

Mean Repeat Comp- DE D
No. of Mean No. of Initial (range/SD) P[I)Bx Iica? of clini- | % signi-| Treat- Com-
Ref. . age previous biopsy 9 Diagnosis changed to cancer on review . cally sig- | ficant ment
patients . A A PSA level, ap- tions A A ments
(range) | biopsies | technique nificant | disease| (n,%)
ng/mL proach (N) di
isease
L [ Men with initial benign diagnosis: 15/1244 (1.2%)
SOSL lelle} A Men with initial Atypia diagnosis: 0/27 (0%)
Oxley Sles l';z_zme Not 1 TEUEG <§gntge> Not appli- | Men with initial HGPIN diagnosis: 5/329 (1.5%) NA NA NA NA
(2011) screened | reported e 500 pg/ml cable Men with initial suspicious diagnosis: 4/81 (4.9%)
patients Men with any non-cancer diagnosis on initial biopsy:
24/1681 (1.4%)
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Table 23.MRI targeted biopsy
Bx=Biopsy; SBx=Saturation biopsy;

EBx=Extended biopsy; NR=not reported; UR=urinary retention; RP=radical prostatectomy;
BT=brachytherapy; WW=watchful waiting; TR=Transrectal; TP = Transperineal.; TZ= Transition zone. *Mean (range); tmedian (range);

EBRT=external

bean

radiation therapy;

- Mean Com- Definition .
Mean No. of Initial . . . L % sig- Treat-
No. of . . (range/SD) Diagnosis changed to cancer on plic- of clinically fe Com-
e patients (r:r?ee) Eggwsoig: te?:lr?r?isilje PSA level, Repeat PBx approach | o ey ations significant gli]:e‘::sr: 211%2; ments
9 p q ng/mL (N) disease '
: Median : Median = P R — :
Vourganti Median TRUS: 12 - Men with initial suspicious lesion
195 =62 l ) 9.1 (0.3- mpMRI/US fusion . - NR NA NR NR
(2012) @37-80) | = 2 (1-9) cores 103) on MRI: 28/150 (18.7%)
Men with initial negative diagnosis:
- ] mpMRI/US fusion: both | 56/129 (43.4%)
o 129 Shil Meanis TRUS el targeted & random Men with initial negative diagnosis NR NA NR NR
(2012) (47-79) | 1.3 (1-4) 40.0) - :
cores taken & no cancer on rebiopsy with
TRUS: 35/129 (27.1%)
RP
: . Median = mpMRI/US fusion: both | Men with initial negative diagnosis (8,73),
ggg\zl) 58 M:cg;m 21 (1-6) Iggosrez 9.3 (4.6- targeted & random & suspicious lesion on MRI: 11/16 NR NR 100 RT or
108.0) cores taken (68.8%) AS
(3,27)
Lee Median Mean = TRUS: 12 mpMRI/US fusion: 12 Men with initial suspicious lesion
(2012) &l =67 2 (1-4) cores 797195 | andom & < 14 targeted | on MRI: 46/82 (56.0%) bl bl = bR
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Table 24. Systematic reviews

No. of . . Repeat
Ref. pgt?ér?tfs Inclusion criteria grevio_us Intglcatirl])i'ggesy PBx ap- yfug;l::; C;r;::der Complications (N) Comments
iopsies proach
Studies published before 6 or less Not re- 10 studies reported serious adverse
51 stud- March 2012, in men with one cores: 11 stud- ported — events including prostate haemor- _
Mowatt ies (over or more negat_lve TRU_S_blop- les See Table Not ana- see Ta- rhage (5% in one study), severe vas- Study quallty as-
et al 10.000 sies and ongoing suspicion of At least 1 8 to 12 cores: 1 lysed blel for ovagal episodes (1.4% to 1.5%), sep- sessed using
(2013) pati’ents) prostate cancer — where mp- 11 studies ’ sensitivity sis or fever (0.4% to 2.3%), acute QUADAS
MRI was used to guide re- 29 studies did and speci- | urinary retention (2.3%), severe rectal
biopsy. not report this ficity. bleeding (0.1% to 0.5%).
- - TP-B: TP-B: 14 TP-B: TP-B: Quiality of included
Nelson | 46 stud- g(t)uldz'eisnpmugusaﬁg %)3250?"‘]]::; mean 1.5 studies | mean 30.4 36.8% studies not ad-
ies . N TS-B: TRUS - cores TS-B: 12 TS-B: TS-B: dressed formally.
et al negative TRUS biopsies and i % N.R.
(2013) (4657 ongoing suspicion of prostate mean 1.8 not reported studies mean 24.0 30.0% Type of MR-
patients) R MRI-B: MRI-B: 20 MRI-B: MRI-B: sequence used is
mean 1.9 studies mean 9.8 37.6% not analysed

Abbreviations: TP-B, transperineal saturation biopsy; TS-B, transrectal saturation biopsy; MRI-B, MRI guided biopsy
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Health Economic Evidence

Information sources and eligibility criteria

The following databases were searched for economic evidence relevant to the PICO: MEDLINE,
EMBASE, COCHRANE, NHS EED. Studies conducted in OECD countries other than the UK were
considered (Guidelines Manual 2009).

Studies were selected for inclusion in the evidence review if the following criteria were met:
Both cost and health consequences of interventions reported (i.e. true cost-effectiveness analyses)
Conducted in an OECD country

Incremental results are reported or enough information is presented to allow incremental results to
be derived

Studies that matched the population, interventions, comparators and outcomes specified in PICO

Studies that meet the applicability and quality criteria set out by NICE, including relevance to the
NICE reference case and UK NHS

Note that studies that measured effectiveness using quality of life based outcomes (e.g. QALYS)
were desirable but, where this evidence was unavailable, studies using alternative effectiveness
measures (e.g. life years) were considered.

Selection of studies

The health economist screened the literature search results obtained by the information specialist
by checking the article’s title and abstract for relevance to the review question. The full articles of
non-excluded studies were then attained for appraisal and compared against the inclusion criteria
specified above.

Results

The diagram below shows the results of the search and sifting process. It can be seen that 827
possibly relevant papers were identified. Of these, three full papers relating to this topic were ob-
tained for appraisal. A further two papers were excluded as they were not applicable to the PICO
or did not include an incremental analysis of both costs and health effects. Therefore only one pa-
per (Mowatt et al. 2013) was included in the current review of published economic evidence for this
topic.

Mowatt et al. 2013 was a comprehensive report conducted as part of the NIHR HTA programme.
The study included a cost-effectiveness analysis where effectiveness was measured using quality
adjusted life years (QALYSs) i.e. a cost-utility analysis
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Evidence search results

827 824
possibly relevant = | papers excluded based
papers identified ontitle & abstract
W
3 2
full text papers = | papers excluded based
obtained on full text
W
1
paperincludedin
evidence review

Quality and applicability of the included study

Mowatt et al. 2013 was deemed to be directly applicable to the decision problem that we are evalu-
ating since it considers a UK population and does not have any other applicability issues. No seri-
ous limitations were identified with Mowatt et al. 2013, however there were some issues identified
with the clinical evidence base upon which the analysis was based. This was particularly true of the
analysis were diffusion weighted MRI was modelled, where assumed values were used for sensitiv-
ity and specificity. The table below summarises the quality and applicability of the included studies.

Table 25. Table showing methodological quality and applicability of the included study

: : Applicability
Rt e Directly applicable Partially applicable
Minor limitations Mowatt et al. 2013

Potentially serious limitations
Very serious limitations

Modified GRADE table

The primary results of the analysis by Mowatt et al. 2013 are summarised in the modified GRADE
table below.
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Table 26. Modified GRADE table showing the included evidence (Mowatt et al. 2013) comparing subsequent investigation methods following an
initial negative biopsy
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Study

Population

Comparators

Costs

Effects

Incr
costs

Incr ef-
fects

ICER

Uncertainty

Applicability
and limita-
tions

Mowatt

et al.

2013

(NIHR
HTA)

Men with sus-
pected pros-
tate  cancer
and elevated
prostate spe-
cific  antigen
(PSA) but
previously
negative  bi-
opsy.

Systematic
TRUS

£3,895

12.48432
QALYs

Reference case

T2-MRI

£3,902

12.48498
QALYs

£7

0.00066
QALYs

£10,626 per
QALY

DW-MRI*

£3,943

12.48629
QALYs

£48

0.00197
QALYs

£24,221 per
QALY

MRS

£3,952

12.48630
QALYs

£57

0.00198
QALYs

£28,502 per
QALY

DCE-MRI

£3,984

12.48346
QALYs

£1

-0.00086
QALYs

Dominated

Numerous one-way sensitivity analyses
were conducted in areas of interest to
the authors.

The results showed the results to be
highly sensitive to the input parameters
and assumptions made. Depending on
the scenario modelled, T2-MRI, system-
atic TRUS or MRS might be the most
cost-effective option.

Probabilistic sensitivity analysis (PSA)
was also conducted. None of the diag-
nostic strategies were found to have a
high probability of being preferred on the
grounds of cost-effectiveness.

At a willingness to pay threshold of
£20,000 per QALY, each intervention
had the following probability of being
cost-effectivet:

Systematic TRUS - 51%
T2-MRI - 33%

MRS - 15%

DCE-MRI - 1%

T2-MRI or MRS - 0%
T2-MRI or DCE-MRI - 0%

Note that as DW-MRI was not consid-
ered part of the base case it was not
included in the probabilistic sensitivity
analysis.

Minor limita-

tions.

No applicability
issues.
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Study Population Comparators Costs Effects Incr Incr ef- | ICER Uncertainty Applicability
costs fects and limita-
tions
T2-MRI or MRS | £4,031 12.48714 136 0.00282 £48,367 per
QALYs QALYs QALY
T2-MRI or DCE- | £4,056 12.48538 161 0.00106 £152,323 per
MRI QALYs QALYs QALY

Comments: For simplicity ICER results have been presented in comparison to a common baseline (systematic TRUS). To find the most cost-effective diagnostic
strategy a dominance rank should be used or the net monetary benefit (NMB) should be calculated.

* Not included in base case analysis in Mowatt et al. 2013. Figures based on an illustrative analysis in which DW-MRI was incorporated

T Probabilities stated are estimations based on readings from a CEAC figure presented in Mowatt et al. 2013
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Evidence statements

The base case results from Mowatt et al. 2013 suggest that the use of T2-MRI to determine and di-
rect biopsies is cost-effective in comparison with systematic TRUS-guided extended cores biopsy
(ICER = £10,626 per QALY). This results from its modest additional cost and slightly improved
sensitivity over systematic biopsies.

The more sensitive, enhanced MRI/MRS techniques were not found to be cost-effective in the
base case analysis (ICER > £30,000 per QALY). However, these techniques were found to be
cost-effective in some of the sensitivity analysis, such as the analysis in a high prevalence cohort
(prevalence = 50%) or a scenario where MRS was adjusted to only miss low risk cancer.

Owing to a lack of data on its effectiveness, diffusion weighted (DW) MRI was not included in the
base case analysis. However, an illustrative analysis on the use of DW-MRI was conducted where
it was assumed that DW-MRI had the same sensitivity as MRS (92%) and the same specificity as
T2-MRI (55%). Under these assumptions, DW-MRI was found to have an ICER value of £31,061
per QALY or £24,221 per QALY when comparing it against a common baseline (systematic
TRUS).

The results of the probabilistic sensitivity analysis (PSA) showed that none of the diagnostic
strategies have a high probability of being preferred on the grounds of cost-effectiveness. At a will-
ingness to pay threshold of £20,000 per QALY, T2-MRI had a 33% probability of being cost-
effective.

References

Mowatt G, Scotland G, Boachie C, Cruickshank M, Ford JA, Fraser C, Kurban L, Lam TB, Padhani
AR, Royle J, Scheenen TW, Tassie E. “Systematic review of the diagnostic accuracy and cost-
effectiveness of magnetic resonance spectroscopy and enhanced magnetic resonance imaging
techniques in aiding the localisation of prostate abnormalities for biopsy.” Aberdeen HTA Group,
Institute of Applied Health Sciences, University of Aberdeen, 2013.

Full evidence table

The full details of the study included in the evidence review are presented in the evidence table be-
low.
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Table 27. Full evidence table showing the included evidence (Mowatt et al. 2013) comparing subsequent investigation methods following an initial
negative biopsy

Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
Study 1
Author: Type of analysis: Inclusion criteria: A. Systematic Average QALYSs: Eunding:
Mowatt et | Cost-effectiveness analysis (CEA) Men with suspected prostate TRUS Systematic TRUS 12.48432 This report was
al. cancer and elevated pros- B. T2-MRI T2-MRI 12.48498 commissioned
Model structure: tate specific antigen (PSA) C. MRS MRS 12.48630 by the NIHR
Year: Markov cohort model but previously negative bi- D. DCE-MRI DCE-MRI 12.48346 HTA Pro-
2012 opsy. E. T2-MRI or T2-MRI or MRS 12.48714 gramme
Cycle length: MRS T2-MRI or DCE-MRI 12.48538
Country: Three months Exclusion criteria: F. T2-MRI or Comments
UK Not reported DCE-MRI Average cost: Authors had no
Time horizon: Systematic TRUS £3,895 competing inter-
30 years Base case (population): T2-MRI £3,902 ests.
Men with suspected prostate MRS £3,952
Perspective: cancer and elevated pros- DCE-MRI £3,984
Third party payer perspective (NHS) tate specific antigen (PSA) T2-MRI or MRS £4,031
but previously negative bi- T2-MRI or DCE-MRI £4,056
Source of base-line data: opsy.
In the base case, the underlying cancer ICER results (cost per QALYSs) in comparison
prevalence rate was sourced from a study | Sample size: to common baseline (systematic TRUS):
identified in the literature review. It's based | The size of the hypothetical T2-MRI
on a cohort of patients with a previous cohort is not stated. MRS £10,626
benign biopsy result but persistently ele- DCE-MRI £28,502
vated prostate-specific antigen (>4ng/ml) Age: T2-MRI or MRS Dominated
and/or abnormal DRE. Base case results are pre- T2-MRI or DCE-MRI £48,367
sented for men aged 60 and £152,323
Alternative cancer prevalence rates were 70 years old. ICER results (cost per QALYs) using domi-
applied in several sensitivity analyses. nance rank:
These were also sourced from the litera- Gender: T2-MRI in comparison to systematic TRUS
ture identified in the systematic review. Men MRS in comparison to T2-MRI
DCE-MRI in comparison to MRS £10,626
Men with cancer were initially spread Subgroup analysis: T2-MRI or MRS in comparison to MRS £37,382
across the undiagnosed cancer states in Subgroup analysis is con- T2-MRI or DCE-MRI in comparison to T2-MRI or | Dominated
the model. This was based on the reported | ducted in patients of differ- MRS £95,481
Gleason scores in the studies included in ent ages (60 and 70) with
the systematic review plus other available varying underlying preva- Uncertainty: Dominated

data on the clinical and/or pathological
stages/ grades of cancers detected at
second biopsy.

Source of effectiveness data:
The sensitivity and specificity of the vari-

lence of prostate cancer.

One-way and two-way sensitivity analysis:

Numerous one-way and two-way sensitivity
analyses were conducted in areas of interest to
the authors.
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics

ous MRI/MRS diagnostic strategies were
sourced from the systematic review. The Given the number of sensitivity analyses con-
sensitivity and specificity of systematic ducted and the number of comparators consid-
extended cores were sourced from a pub- ered, the full list of ICER results will not be re-
lished study (Scattoni et al. 2011). produced here. Rather the most cost-effective

diagnostic method will be listed for each sce-
The probability associated with developing nario (as identified by the authors who appear to
complications following prostate biopsy use a WTP = £30,000 per QALY).
was based on the ProtecT trial (Rosario et
al. 2012). In addition, probabilities relating The following one-way and two-way sensitiv-
to hospital admission (such as probability ity analyses were performed (list is not ex-
of admission, consultation and location of haustive):
consultation etc.) were also based on the
ProtecT trial. 60 year old men

Prevalence = 50%
Patients in a cancer state were assumed Prevalence = 10% Most cost-
to be at risk of progressing towards metas- effective
tatic disease. The progression risk for 70 year old men diagnostic
localised cancer was based on data re- Prevalence = 50% method
ported by Bill Axelson et al. The progres- Prevalence = 10%
sion risk for men in the locally advanced
state was based on data from a European Alternative utility values: MRS
Organisation for Research and treatment T2-MRI
of Cancer (EORTC) study reported by 1.  Additional utility decrement for persis-
Bolla et al. Weibull functions were fitted to tently elevated PSA without a diagno-
the data to derive three-monthly transition sis Systematic
probabilities for developing metastatic TRUS
disease. 2. Multiplicative model to further adjust T2-MR

for adverse treatment effects

For patients with metastatic disease, a
constant three-monthly risk of death from 3. Combination of utility scenarios 1 and
prostate cancer was estimated from Eng- 2 MRS
lish observational data.

Increased pathology cost for TRUS-guided
The age-specific risk of death from other biopsies and NHS reference costs used for
causes was based on age and sex specific MRI/MRS Systematic
UK life tables (Office for National Statistics TRUS
2012). Sensitivity of MRS adjusted to only miss low risk

cancer
Source of utility data:
Authors assumed that patients with no Comparator for MRI/MRS assumed to be a 10- T2-MRI
cancer or undiagnosed localised cancer 12 core TRUS biopsy with the lowest sensitivity
have the same utility as prostatectomy value.
patients at baseline. MRS

Sensitivity/specificity estimates obtained from
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
Quiality of life in patients with localised the indirect comparison
cancer was characterised using EQ-5D
utility weights reported for a cohort of pa- Assumed a 14 core TRUS biopsy is £86 more MRS
tients undergoing prostatectomy (utilities at than MRI/MRS-directed biopsy, and £112 more
baseline, 6 months, 1 and 4 years). than MRS scan.
T2-MRI

For prostate cancer found to be locally Assumed that MRI/MRS-directed biopsy reduces
advanced and for local recurrence follow- the risk of biopsy complications by 50%
ing initial treatment, utility weights from
another published study (Korfage). This Subsequent repeat biopsies have 95% sensitiv- T2-MRI
study evaluated patients undergoing EBRT ity with 80% uptake
(cohort was slightly older and with more
advanced disease than in the study used Lower discount rate (1.5%) for QALYs T2-MRI
for localised cancer).

Lower baseline risks of progression (calibrated
For patients with metastatic disease, an to PIVOT trial)
average of the time trade-off weights for T2-MRI
metastatic and castration resistant metas- Use extended 14 core biopsy for all patients
tatic disease was applied (elicited from a negative on MRI/MRS
sample of 45-70 year old males with no
history of prostate cancer presenting at T2-MRI
primary care medical facility in the US). Probabilistic sensitivity analysis (PSA):
The authors state that the study by Mean QALY results from probabilistic analy- T2-MRI
Korfage included a cohort of patients sis:
where a substantial proportion of patients Systematic TRUS T2-MRI
experienced the main complications asso- T2-MRI
ciated with prostatectomy or EBRT. Thus, MRS
in the base case, further utility decrements DCE-MRI Systematic
associated with adverse events were not T2-MRI or MRS TRUS
included. T2-MRI or DCE-MRI
Further utility decrements were considered Mean cost results from probabilistic analy-
in the sensitivity analysis. sis:

Systematic TRUS
Source of cost data: T2-MRI
The costs associated with TRUS guided MRS
biopsies, open radical prostatectomies and DCE-MRI 12.47303
EBRT (including its use as salvage ther- T2-MRI or MRS 12.47357
apy) were sourced from NHS reference T2-MRI or DCE-MRI 12.47478
costs 2009-2010. 12.47213

ICER results (cost per QALYs): 12.47562
The costs associated with performing MRI T2-MRI in comparison to systematic TRUS 12.47392

sequences to guide biopsies were esti-
mated using a bottom-up costing ap-

MRS in comparison to T2-MRI
DCE-MRI in comparison to MRS
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Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
proach. The time taken to perform the MRI T2-MRI or MRS in comparison to MRS
sequences was estimated by radiologists T2-MRI or DCE-MRI in comparison to T2-MRI or | £3,910
involved in the project. This was then mul- MRS £3,916
tiplied by the relevant unit costs associated £3,967
with the treatment, which were sourced ICER results (cost per QALYS) in comparison | £3,999
from Curtis’ Unit Costs of Health and So- to common baseline (systematic TRUS): £4,045
cial Care (2010). Unit costs included capi- T2-MRI £4,069
tal equipment, salaries, ‘oncosts’ and an MRS
apportionment of capital space and over- DCE-MRI
head costs. Cost per unit of time (e.g. cost T2-MRI or MRS
per minute of scanning) were estimated T2-MRI or DCE-MRI £12,315
using current market prices obtained from £41,927
NHS Grampian, which were then an- Dominated
nuitized and discounted (to account for £92,865
depreciation) and divided by its estimated
runtime. Dominated
The costs associated with hormone ther-
apy were calculated using unit cost and
dosages from the British National Formu-
lary 63 edition (BNF 63).
£12,315
Currency unit: £32,811
UK pound sterling (£) Dominated
£52,378
Cost year: £178,746

2009/2010 financial year

Discounting:
3.5% per annum

Alternative discount rates were considered
in the sensitivity analysis.
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2.3 Staging classification for prostate cancer

In men with clinically localised prostate cancer, for whom radical (curative) treatment
is intended, does radiological imaging help to inform the choice of radical treatment.
If so, which imaging modalities are clinically and cost effective?

Short Summary

No studies measuring the impact of diagnostic imaging on patient outcomes were found; instead,
most studies were of diagnostic test accuracy.

Two studies (reviewed in (National Institute for Clinical Excellence, Improving Outcomes in Prostate
Cancer Guidance, 2002)) showed better staging accuracy with MRI than with CT. Other systematic
reviews have considered the staging accuracy of MRI (Engelbrecht et al. 2002; Sonnad et al. 2001)
and CT (Abuzallouf et al. 2004) separately. There was contradictory evidence, from small observa-
tional studies, about the benefit of adding of MRS to MRI.

There was consistent evidence, from observational studies, that MRI tumour stage was a prognostic
factor for PSA relapse (Cheng et al. 2003; D'Amico et al. 2000; Nguyen et al. 2004; Pucar et al.
2004). One of the studies (D'Amico et al. 2000), however, concluded that MRI tumour staging only
added clinically meaningful information for men at intermediate pretreatment risk of PSA relapse.
MRI tumour stage did not stratify PSA failure risk well enough to guide clinical decision making for
other patients.

Two systematic reviews (Abuzallouf et al. 2004; National Institute for Clinical Excellence 2002)
looked at the role of radioisotope bone scans in the staging of men with newly diagnosed prostate
cancer. Abuzallouf and co-workers (Abuzallouf et al. 2004) summarised bone scan results by serum
PSA level in men with newly diagnosed prostate cancer. Serum PSA level and risk of a positive
bone scan were strongly correlated. The other review (National Institute for Clinical Excellence
2002) concluded that PSA level was the best means of identifying those at risk of a positive bone
scan and that men with PSA less than 10 ng/ml were unlikely to have a positive bone scan.

PICO question

POPULATION INTERVENTION COMPARISON OUTCOME
Men with clinically localized e MRI e CT = Staging accuracy
prostate cancer e MRI e No MRI = |nfluence on man-
= for whom radical treat- e CT e NOCT agement
ment is intended e MRI e MRI+ MRS = Cost-effectiveness
* who opt for active sur- e Isotope Bone Scan e No Isotope Bone Scan

veillance
e Chest X-Ray ¢ No Chest X-Ray

(The search strategy developed from this PICO table and used to search the literature for this ques-
tion is in Appendix C)

Evidence Summary
MRI vs. CT for staging

The systematic review conducted for the NICE improving outcomes in urological cancers guidance
(National Institute for Clinical Excellence 2002) identified only two studies directly comparing MRI
and CT for the staging of prostate cancer. Both studies showed increased accuracy of MRI over CT
for the detection of seminal vesicle involvement (SVI) and pelvic lymph node involvement (LNI). One
of the studies reported increased accuracy of MRI over CT for the detection of extracapsular exten-
sion (ECE). Both studies, however, had methodological weaknesses.

Systematic reviews of MRI staging accuracy studies in prostate cancer (Engelbrecht et al. 2002;
Sonnad et al. 2001) derived summary ROC curves for ECE, SVI and pathological T3 disease (pT3).
In one of the reviews (Engelbrecht et al. 2002), MRI characteristics associated with an increased
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area under the ROC curve (and improved accuracy) were: two or more imaging planes, turbo-spin
echo and the use of an endorectal coil. There was evidence (although from fewer studies) that using
voxels less than 3mm? and contrast agents increased staging accuracy.

In one case series (Harisinghani et al. 2003), the use of superparamagnetic particles improved the
sensitivity of MRI for the detection of LNI from 40% to 100%.

A systematic review of the accuracy of CT for the detection of LNI in newly diagnosed prostate can-
cer (Abuzallouf et al. 2004) combined data from 27 studies. Most studies used a lymph node size of
15 mm or more to determine LNI and the combined sensitivity was 16% with a specificity of 99.9%,
but other variations in the imaging protocols may reduce the validity of a combined estimate.

MRI vs. CT for radiotherapy planning

Five studies compared MRI with CT for radiotherapy planning (Dubois et al. 1998; Rasch et al.
1999; Roach, Il et al. 1996; Villiers et al. 2005; Sannazzari et al. 2002). Prostate volume was
greater when estimated using CT alone than when MRI (or combined CT-MRI) was used (Rasch et
al. 1999; Roach, Il et al. 1996; Villiers et al. 2005; Sannazzari et al. 2002). Two studies reported
that volumes estimated using MRI (or combined CT-MRI) were more precise than those estimated
using CT alone (Dubois et al. 1998; Villiers et al. 2005). No studies compared patient outcomes after
treatment planning with CT or MRI. Smaller treatment volumes could mean reduced treatment re-
lated morbidity, but could also mean poorer disease control.

MRI vs. TRUS for staging

Four studies compared MRI with TRUS for staging in men before prostatectomy (Bates et al. 1997;
Presti Jr et al. 1996; Sanchez-Chapado et al. 1997; Vapnek et al. 1994). In all studies, MRI was
more sensitive than TRUS for the detection of ECE, but not consistently more specific. MRI was
more sensitive than TRUS for detection of SVI in three of the four studies, but with similar specificity.

MRI vs. MRS

The addition of MRS to MR, in one series, increased the accuracy of prostate tumour volume esti-
mation compared to MRI alone (Coakley et al. 2002). A second study reported slightly better accu-
racy for discrimination between unilateral and bilateral cancers when MRS was combined with MRI
(Hasumi et al. 2003) than for MRI alone.

The incorporation of MR findings improved the accuracy of a staging nomogram for the prediction of
organ confined prostate cancer after prostatectomy (Wang et al. 2006). The addition of both MRS
and MR findings to the nomogram did not significantly improve its accuracy. MRl and MRI+MRS
stage were similarly correlated with pathological stage, in the small series reported by Pucar and co-
workers (Pucar et al. 2004). The addition of MRS findings to MRI improved the sensitivity for ECE,
but only in the less experienced of the two radiologists in the study by Yu and co-workers (Yu et al.
1999). In the small series reported by Wetter and co-workers (Wetter et al. 2006) there was no sta-
tistically significant improvement in the sensitivity and specificity for T3 tumours when MRS was
added to MRI.

Imaging and treatment outcome

Three case series looked at MRI tumour stage as a prognostic factor for PSA relapse after
prostatectomy or radiotherapy in men with prostate cancer (Cheng et al. 2003; D'Amico et al. 2000;
Nguyen et al. 2004). In all three studies, MRI tumour stage was a statistically significant prognostic
factor for PSA relapse. In a case series of patients at high risk of PSA relapse (Pucar et al. 2004),
MRI tumour stage was a statistically significant prognostic factor for relapse after treatment, but a
risk score derived using MRS was not.

One of the studies considered the clinical significance of MRI tumour stages T2 and T3 (D'Amico et
al. 2000). The authors concluded that MRI tumour staging only added clinically meaningful informa-
tion for men at intermediate pretreatment risk of PSA relapse. MRI tumour stage did not stratify PSA
failure risk well enough to guide clinical decision making for patients in the low or high risk groups.
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One case series considered the effect of pretreatment tumour staging using MRI or TRUS on PSA
relapse after radiotherapy (Pinover et al. 1996). Men whose palpation stage (from DRE) was in-
creased after imaging did not experience greater PSA failure 3 years after radiotherapy than men
who were not upstaged. The authors concluded that the pretreatment imaging did not add clinically
relevant information to palpation stage.

Bone scans

Two systematic reviews (Abuzallouf et al. 2004; National Institute for Clinical Excellence 2002)
looked at the role of radioisotope bone scans in the staging of men with newly diagnosed prostate
cancer. Primary studies of the diagnostic accuracy of bone scans or of their influence on patient out-
comes were lacking. Most of studies included in the reviews were case series reporting prognostic
factors for positive bone scans, to identify situations where such scans can be omitted.

The review by Abuzallouf and co-workers (Abuzallouf et al. 2004) summarised bone scan results by
serum PSA level in men with newly diagnosed prostate cancer. The relationship between serum
PSA level and risk of a positive bone scan was linear (see Figure 7 below). The other review (Na-
tional Institute for Clinical Excellence 2002) concluded that PSA level was the best means of identi-
fying those at risk of a positive bone scan and that men with PSA less than 10 ng/ml were unlikely to
have a positive bone scan.

Chest X-ray

The literature search did not identify any relevant studies on the use of chest X-rays in men with
newly diagnosed prostate cancer.

Figure 7. Risk of positive bone scan versus PSA level (from Abuzallouf et al. 2004)

Risk of positive bone scan in men with newly diagnosed prostate cancer grouped

by serum PSA level.
The 4 groups were: <10, 10-19.9, 20-49.9, 50-99.9 and >100 ng/ml. Error bars show 95% C.1.
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Clinical Evidence 2014
Does staging with MRI improve outcomes in men with prostate cancer?

In which patients with prostate cancer will MRI staging alter treatment?

Rationale

Treatment intention is (almost invariably) to improve survival. Morbidity and mortality from treatment
is balanced against the pre-treatment predicted survival benefit, which in turn relies on having accu-
rate T, N and M stage. Clinical staging results in about 60% under-staging; if the clinical stage is up-
graded by MRI, treatment morbidity and mortality may be avoided when there is no possibility of
cure. T stage also guides surgical approach (nerve sparing or not) and radiotherapy field planning.

Depending on the PSA level, DRE findings, TRUS findings and histology, treatment is determined.
MRI may add additional information to refine this decision. In low risk patients, MRI may be useful in
gauging the suitability of active surveillance or the feasibility of nerve sparing surgery. In intermedi-
ate risk patients, MRI may be useful when looking for stage T3 disease. While in high risk patients,
an MRI of the spine may be more useful than a bone scan. Lymph node staging has a low accuracy,
but should be used when a prior threshold of having nodal metastases is >40%.

PICO question

Population Intervention Reference Outcomes
standard
Men with biopsy-confirmed pros- | MRI staging Clinical stag- | Question 3.5.1
tate cancer before primary ing o Overall survival
treatment. Subgroups: - -
¢ Biochemical recurrence-free sur-
e PSA<I10 vival
e PSA10-20 ¢ Treatment related morbidity
e PSA>20 ¢ Health related quality of life
e Gleason 3+3 Question 3.5.2
e Gleason 3+4 e Change in management
e Gleason 4+3 e Change in stage
¢ Gleason score 8+ ¢ Diagnostic accuracy
e Percentage of positive core
o T stage

How the information will be searched

Sources to be searched

Can we apply date limits to the search This is an update of a topic in the 2008 guideline so we
can limit the search to studies published since.

Are there any study design filters to be used Although an RCT in this area is possible, we will not
(RCT, systematic review, diagnostic test). use study design filters as evidence will most likely
come from case series or cohort studies.

List useful search terms.

The review strateqy
Question 3.5.1

What data will we extract (what col- We will use the evidence table for RCTs or cohort studies (NICE
umns will we included in our evidence guidelines manual appendix J).
table) and how will we analyse the re- We will need a definition of biochemical relapse, although in prac-

sults? tise we may have to accept whatever was reported in the individual
studies

Which quality checklist will we use for The RCT or cohort quality checklist will be used (NICE guidelines

appraisal? manual appendix C,D).

List subgroups here and planned statis- Patient subgroups are specified in PICO
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tical analyses

Question 3.5.2

will we included in our evidence table) | lines manual appendix J).
and how will we analyse the results?

appraisal? pendix F).
List subgroups here and planned statisti- | Patient subgroups are specified in PICO
cal analyses

What data will we extract (what columns | We will use the evidence table for diagnostic studies (NICE guide-

Which quality checklist will we use for | The QUADAS-2 checklist will be used (NICE guidelines manual ap-

Methods
Search strategy

The full strategy will be available in the full guideline. The search was not restricted by study type or
date.

Selection of studies

The information specialist (EH) did the first screen of the literature search results. One reviewer (KC)
then selected possibly eligible studies by comparing their title and abstract to the inclusion criteria in
the PICO question. A second reviewer (NB) checked the included studies. The full articles were then
obtained and studies were checked against the inclusion criteria.

Analysis

Only T and N stages were extracted from studies as it was agreed by the subgroup that M stage
could not be estimated clinically and would require some form of imaging. For diagnostic accuracy
outcomes, only studies which compared both clinical staging and MRI staging against prostatectomy
as the reference standard were included. The QUADAS tool for studies of diagnostic test accuracy
was used to determine the quality of the evidence base. Where available, data for different risk
groups were summarized in sub-group analyses. Where available, data for different risk groups
were summarised in sub-group analyses.

Results

Results of the literature searches
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Records identified in database Additional records identified
searches (n=3859) through other sources (n=0)

A 4

Records after initial screen &
duplicates removed (n=436)

\ 4
Records screened (n=436) Records excluded (n=219)
\ 4
Full-text articles assessed for Full-text articles excluded
eligibility (n=217) > (n=188)

A 4

Articles included in evidence
review (1 & 28)

The literature was screened for both questions simultaneously. The literature searches identified
436 potentially relevant articles of which 217 were ordered in full text. One study was included for
question 3.5.1 and 28 studies were included for question 3.5.2.

Characteristics of included studies
Question 3.5.1

Only one retrospective cohort study was found which compared patients who had undergone both
clinical staging and imaging with MRI, CT or bone scans to those who had undergone clinical stag-
ing alone. Clinical staging was found to be T1c in 94% and T2a in 6% of those who were not im-
aged, compared to T1c in 87% and T2a in 13% of those imaged. Median follow-up in the two groups
was 16.5 and 12.4 months respectively.

Question 3.5.2

Only cohort studies were found which reported the relevant outcomes; 16 of these were prospective,
nine were retrospective, and two were unclear. Six of the studies were only available as abstracts
(Porcaro 2005; Johnston 2011; Romano 2011; Schiavina 2011; Harat 2012; Terakedis 2012).

Population

Fourteen studies (Vapnek 1994; Bates 1997; Sanchez-Chapado 1997; Rgrvik 1999; Soulie 2001;
Nguyen 2004; Poulakis 2004; Porcaro 2005; Augustin 2009; Ploussard 2010; Novis 2011; Romano
2011; Panebianco 2012; Hedge 2013) reported only including patients with clinical stage T1-T2 and
one study (Zhang 2009) only included patients with stage T1c. Two of the studies (Ploussard 2010;
Novis 2011) also only included patients with PSA < 10 ng/ml and Gleason score < 6. Presti et al.
(1996) only included patients with PSA < 10 ng/ml with no bone pain. While Pucar et al. (2004) only
included patients with T1 or T2 if PSA > 20 ng/ml. Schiavina et al. (2011) report including only in-
termediate- and high-risk patients but no details of the criteria for this classification were given.
Brown et al. (2009) included patients who subjectively felt at increased risk of ECE and Cabrera et
al. (2008) only included patients who choose active surveillance.

Eighteen of the studies (Vapnek 1994; Bates 1997; Sanchez-chapado 1997; Rgrvik 1999; Soulie
2001; Kwek 2004; Poulakis 2004; Porcaro 2005; Augustin 2009; Brown 2009; Johnston 2011; La-
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banaris 2009; Novis 2011; Panebianco 2012; Hegde 2013; Ploussard 2010; Renard-Penna 2011;
Zhang 2009) only included patients who were to undergo radical prostatectomy and three studies
(Nguyen 2004; Joseph 2009; Romano 2011) only included patients who subsequently underwent
radiotherapy. Terakedis et al. (2012) only included patients who were referred for radiotherapy con-
sultation. Pucar et al. (2004) included patients undergoing MRI as part of a clinical trial, who then
went on to receive neoadjuvant, combined chemotherapy/hormone therapy prior to prostatectomy,
radiotherapy or continued hormone therapy.

Three studies (Presti 1996; Labanaris 2009; Zhang 2009) excluded patients who had received any
prior hormone or radiotherapy. Zhang et al. (2009) also excluded patients with prior chemotherapy.
Three studies (Novis 2011; Soulie 2001; Renard-Penna 2011) excluded patients who had prior hor-
mone therapy but placed no restriction on radiotherapy or chemotherapy. Poulakis et al. (2004) ex-
cluded any patients receiving any form of neoadjuvant therapy alongside the prostatectomy. Pucar
et al. (2004) excluded patients who were planning to undergo any major surgery, radiotherapy,
chemotherapy, or immunological therapy less than 4 weeks following MRI.

Time elapsed between intervention and outcomes

Twelve studies set a minimum duration between biopsy and MRI, which ranged from 3 to 10 weeks.
A further four studies reported the median duration and range; the latter ranged from -117 to 2437
days (Poulakis 2004; Cabrera 2008; Zhang 2009; Hegde 2013). It is important to note that three of
the studies which gave an estimated time from biopsy to MRI, reported using DRE for clinical stag-
ing (Cabrera 2008; Augustin 2009; Renard-Penna 2011).

Two studies (Labanaris 2009; Novis 2011) reported the mean time from MRI to radical prostatec-
tomy which ranged from 16 to 49 days. Three studies (Poulakis 2004; Zhang 2009; Hegde 2013) re-
ported the median time from MRI to radical prostatectomy to be between 3 and 48 days. One study
(Novis 2011) reported the mean time from biopsy to radical prostatectomy to be 48 days and one
study (Zhang 2009) reported the median time to be 3.5 months. Vapnek et al. (1994) required all pa-
tients undergo prostatectomy within 1 month of biopsy, while Panebianco et al. (2012) required MRI
to be performed 7 days or less prior to prostatectomy.

Clinical and MRI tests

Of the 28 included studies, 16 (57%) reported how the disease was staged clinically. In six studies
(Kwek 2004; Pucar 2004; Cabrera 2008; Joseph 2009; Labanaris 2009; Renard-Penna 2011) this
was done by DRE. In another three studies (Bates 1997; Novis 2011; Harat 2012) this was done by
TRUS, one study (Nguyen 2004) used TRUS-guided biopsy, four studies (Vapek 1994; Presti 1996;
Sanchez-Chapado 1997; Schiavina 2011) used both DRE and TRUS, one study (Augustin 2009)
used PSA and DRE, and one used DRE, PSA and TRUS (Panebianco 2012).

Many (67%) of the studies reported using 1.5-T MRI, however, one study (Bates 1997) reported us-
ing 0.5-T, four studies (Rarvik 1999; Soulie 2001; Poulakis 2004; Labanaris 2009) reported using
1.0-T, and three studies (Augustin 2009; Panebianco 2012; Hegde 2013) reported using 3.0-T.
Eleven studies (Presti 1996; Sanchez-Chapado 1997; Pucar 2004; Brown 2009; Cabrera 2008;
Cirillo 2008; Joseph 2009; Novis 2011; Zhang 2009; Panebianco 2012; Hegde 2013) reported using
an endorectal coil and a pelvic phased-array coil. Five studies (Soulie 2001; Kwek 2004; Poulakis
2004; Augustin 2009; Renard-Penna 2011) reported using a pelvic phased-array coil and no en-
dorectal coil. Five studies (Rgrvik 1999; Nguyen 2004; Porcaro 2005; Ploussard 2010; Romano
2011) used only an endorectal coil, and one study (Labanaris 2009) used an endorectal phased-
array coil.

Johnston et al. (2011) reported using a standard non-contrast enhanced MRI without an endorectal
coil. Labanaris et al. (2009) included patients who had undergone both conventional endorectal MRI
and functional endorectal MRI (either dynamic contrast or diffusion weighted). Novis et al. (2011)
undertook a comparison of conventional MRI, magnetic resonance spectroscopy (MRS), and dy-
namic contrast-enhanced MRI. Schiavina et al. (2011) used both conventional MRI and dynamic
contrast-enhanced MRI, while four studies (Pucar 2004; Cabrera 2008; Joseph 2009; Zhang 2009)
used both conventional MRI and MRS. The results of the MRI were interpreted twice by two sepa-
rate radiologists in seven (25%) of the studies (Poulakis 2004; Cabrera 2008; Johnston 2011;
Renard-Penna 2011; Schiavina 2011; Zhang 2009; Panebianco 2012).
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Summary of evidence
Does staging with MRI improve outcomes in men with prostate cancer?
Biochemical recurrence-free survival

One study (Lavery 2011) provided very low quality evidence of no significant difference in the pro-
portion of patients experiencing biochemical recurrence between those which had undergone imag-
ing and those which had not (p = 0.50). However, the group which underwent imaging included pa-
tients who had received MRI (18%), computerised tomography (81%), and bone scans (73%) (many
patients received more than one type of imaging).

In which patients with prostate cancer will MRI staging alter treatment?

Quality appraisal

The quality appraisal of included studies was based on the QUADAS tool for studies of diagnostic
test accuracy. Overall, 13 (46%) studies were considered low quality evidence and the remainder
were considered very low quality.

All included studies were cohort studies; in 26 (93%) they were further marked down for the spec-
trum of patients included being unrepresentative of the patients who would receive MRI in practice.
Two (7%) were also marked down for the time period between biopsy and reference standard (MRI
in studies reporting change in staging outcomes). Zhang et al. (2009) reported a median of 69 days
(range -117 — 442) between biopsy and MRI, while Cabrera et al. (2008) reported a median of 254
days (range 30 — 2437) and Brown et al. (2009) required a minimum of 8-10 weeks between biopsy
and MRI. However, Cabrera et al. (2008) used digital rectal examination (DRE) for clinical staging
and the other two studies did not report how the patients were staged clinically. In 17 (61%) studies,
the time period between clinical staging or biopsy and the reference standard was not reported.

In 19 (68%) studies the reference standard for the outcomes reported was MRI and therefore con-
sidered not to likely to classify the target condition correctly. One (4%) study reported that the index
test results were interpreted without knowledge of the results of the reference standard, though the
rest (96%) did not provide this information. Twelve (43%) studies reported that the reference stan-
dard test results were interpreted without knowledge of the results of the index test(s), though 15
(54%) did not report this information.

Evidence statements

Change in management

Two studies (Romano 2011; Terakedis 2012) provided very low quality evidence of a change in the
management of radiotherapy strategy following MRI. In one study treatment plans prior to MRI were
prostate-only radiotherapy in all patients (97 in total). Following MRI, prostate-only radiotherapy was
planned for 67 (69%) patients, extended pelvic IMR fields for 13 (13%) patients, and limited IMRT
fields for 17 (18%) patients. The number of patients with planned neoadjuvant and adjuvant andro-
gen deprivation therapy (ADT) increased from four (4%) to 30 (31%); all patients identified as stage
T3 at MRI. A second study found that of 68 patients who underwent an MRI following radiotherapy
consultation, the MRI led to a change in treatment for six (9%). Two patients received combined
rather than single modality therapy, two underwent treatment to larger radiotherapy fields than ini-
tially planned, and the treatment modality changed in two patients.

Two studies (Labanaris 2008; Panebianco 2012) provided very low quality evidence of a change in
surgical procedure in 44% and 30% of patients following MRI respectively. Labanaris et al. (2008)
found the MRI resulted in the preservation of the neurovascular bundle in 22 (29%) patients who
would not have undergone nerve-sparing surgery based on the clinical staging. Eleven (15%) pa-
tients who were planned for nerve-sparing surgery based on clinical staging underwent resection of
the neurovascular bundle due to a high risk of extraprostatic disease perceived on the MRI. Panebi-
anco et al. (2012) found that the post-MRI surgical plan differed to the initial clinical evaluation in
32/105 (30%) of cases. Following MRI 21/105 patients instead underwent unilateral nerve-sparing
surgery and 11/105 did not undergo nerve-sparing surgery. Based on findings from the prostatec-
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tomy, 70/73 (96%) of those who underwent bilateral surgery underwent the appropriate plan; 28/32
(88%) of those who underwent unilateral surgery underwent the appropriate plan; and 8/11 (73%) of
those who did not undergo nerve-sparing surgery underwent the appropriate plan.

Change in stage

Twenty-three studies provided very low quality evidence of a change in staging following MRI (see
Table 28). All studies found MRI resulted in up-staging of a proportion of their patients, ranging from
at least 5% to 100% of all patients. Three studies reported MRI to also have resulted in down-
staging of some patients; two found that 5% of patients were down-staged and one found 19% were
down-staged (Pucar 2004; Cirillo 2008; Harat 2012). However, it was not clear in many (50%) stud-
ies whether any patients had been down-staged.

In the studies which initially staged patients using TRUS (Presti 1996; Bates 1997; Sanchez-
Chapado 1997; Nguyen 2004; Hedge 2013), the proportion of patients which were staged as T3a
increased by 0% - 50% and the proportion which were staged as T3b by 33% - 300% following MRI.
Nguyen et al. (2004) found that the proportion of patients staged as T3b increased from none to 17,
while Hedge et al. (2013) and Presti et al. (1996) found that the proportion of patients staged as any
T3 increased by 81% and 76% respectively.

In the studies which initially staged patients using DRE, three found that the proportion of patients
which were staged as T3 increased by between 0% and 200% (Sanchez-Chapado 1997; Kwek
2004; Pucar 2004; Joseph 2009; Renard-Penna 2011). Presti et al. (1996) found that the number of
patients staged as any T3 increased from none to 66% and Cabrera et al. (2008) found that it in-
creased from none to 5% or 17% depending on the reader.

Two studies reported results for two separate readers of the MRI and both found substantial varia-
tion. Cabrera et al. (2008) found that the two readers upstaged at least 8% versus 38% T1 patients
and re-staged 5% versus 17% of the T1-T2 patients as T3. While both readers for Zhang et al.
(2009) up-staged all 158 T1 patients, 92% versus 82% became stage T2, and 6% versus 17% be-
came stage T3a.

Change in stage: subgroup analyses

Eleven studies only included patients with clinically localised disease and one study (Zhang 2009)
only included patients with stage T1c. The proportion of patients which were staged as T3 clinically
increased by 43% - 840% at MRI (Bates 1997; Sanchez-Chapado 1997; Poulakis 2004). In seven of
the studies (Rarvik 1999; Soulie 2001; Porcaro 2005; Augustin 2009; Ploussard 2010; Romano
2011; Hedge 2013) the number of patients staged as T3 increased from none to 14% - 61% at MRI.
In five of the studies (Soulie 2001; Augustin 2009; Romano 2011; Zhang 2009; Hedge 2013) all pa-
tients clinically staged as T1 were up-staged (49, 17, 91 158 and 79 respectively), some of which
became stages T3a and T3b on MRI.

Brown et al. (2009) also reported results separately for patients found to have stage T2 and T3 at
prostatectomy. Of 41 stage T2 patients, 63% and 83% were correctly staged clinically and by MRI
respectively. The remaining patients were staged as T1 (56%) clinically or as T3 (17%) by MRI. Of
the 21 stage T3 patients, 0% and 33% were correctly staged clinically and MRI respectively.

One study (Cirillo 2008) reported the change in stage at MRI for different risk groups. Of the 82 low
risk patients (PSA < 10 ng/ml or Gleason 2-6), 28 (34%) were re-staged of which 26 (32%) were up-
staged and 2 (2%) were down-staged. Of 44 intermediate risk patients (PSA 10-20 ng/ml or Gleason
7), 21 (48%) were re-staged of which 19 (43%) were up-staged and two (5%) were down-staged at
MRI. Of 17 high risk patients (PSA > 20 ng/ml or Gleason 8-10), 11 (65%) were re-staged of which
eight (47%) were up-staged and three (18%) were down-staged.

Presti et al. (1996) only included patients with PSA < 10 ng/ml and found that all 56 were staged as
T2 at DRE, at TRUS 35 (63%) were found to be T2 and 21 (38%) were T3. However at MRI, 19
(34%) were staged as T2 and 37 (66%) were staged as T3.

Brown et al. (2009) also reported results separately for patients with Gleason 6 or 7-10 at biopsy. Of
the 30 patients with Gleason score of 6, 21 (70%) versus 0 were staged as T1, nine (30%) versus
26 (87%) were staged as T2, and none versus four (13%) were staged as T3 clinically or by MRI re-
spectively. Of the 32 patients with Gleason score of 7-10, 15 (47%) versus O were staged as T1, 17
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(53%) versus 22 (69%) were staged as T2, and none versus ten (31%) were staged as T3 clinically
or by MRI respectively.

Diagnostic accuracy

Eight studies provided very low quality evidence of the diagnostic accuracy of both clinical and MRI
staging, using prostatectomy as reference standard (see Table 29). Four studies (Vapnek 1994;
Presti 1996; Bates 1997; Kwek 2004) reported on the overall ability of MRI to stage prostate cancer
clinically. MRI was not consistently more sensitive, specific or accurate than staging by DRE or
TRUS.

Six studies (Vapnek 1994; Presti 1996; Bates 1997; Sanchez-Chapado 1997; Novis 2011; Schiavina
2011) found MRI to be more sensitive than clinical staging in identifying patients with extracapsular
extension (stage T3a). MRI was not found to be consistently more specific or accurate than clinical
staging. MRI was not consistently more sensitive, specific or accurate than clinical staging in identi-
fying patients with seminal vesicle invasion (stage T3b).

Diagnostic accuracy: subgroup analyses

Three studies (Vapnek 1994; Bates 1997; Sanchez-Chapado 1997) only included patients with clini-
cally localised disease. Vapnek et al. (1994) found MRI to have higher sensitivity but lower specific-
ity than DRE or TRUS for overall staging of prostate cancer, while Bates et al. (1997) found MRI to
have higher accuracy. In these studies, MRI was more sensitive than clinical staging when identify-
ing extracapsular extension or seminal vesicle invasion. However, MRI was not consistently more
specific or accurate at detecting extracapsular extension or seminal vesicle invasion.

Presti et al. (1996) only included patients with PSA < 10 ng/ml; Ploussard et al. (2010) only included
patients with a Gleason score < 6; while Novis et al. (2011) only included patients with stage T1c-
T2a, PSA < 10 ng/ml, and Gleason score < 6. Presti et al. (1996) found the accuracy of overall stag-
ing to be the same between MRI and TRUS. Both Presti et al. (1996) and Novis et al. (2011) found
MRI to be more sensitive but less specific than TRUS when identifying extracapsular extension.
Both studies also found MRI to be less sensitive than TRUS when identifying seminal vesicle inva-
sion and not consistently more specific. Ploussard et al. (2010) found MRI to have the same rate of
false positives as clinical staging when identifying stage T3-T4 disease.

Sanchez-Chapado et al. (1997) conducted a subgroup analysis by PSA level and found MRI to be
more sensitive than TRUS in identifying both extracapsular extension and seminal vesicle invasion
in patients with either PSA > 17 ng/ml or PSA < 10 ng/ml.

Shiavina et al. (2011) reported only including intermediate- and high-risk patients, but no definition of
these risk categories was given. They found MRI to be more sensitive but less specific than clinical
staging when identifying extracapsular extension, and to be more sensitive but have the same speci-
ficity when identifying seminal vesicle invasion.
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Table 28. Change in clinical stage following MRI

Abbreviations: AS = active surveillance; DRE = digital rectal examination; ECE = extracapsular extension (T3a); MRI = magnetic resonance imaging; MRS = magnetic resonance
spectroscopic imaging; NR = not reported; PCa = prostate cancer; RP = radical prostatectomy; RT = radiotherapy; TRUS = transrectal ultrasound.

Study Population Total Duration Clinical staging MRI staging No. (%) No. (%) |No. (%)
no. biopsyto [ Method | T1 T2 | T3a | T3b Type of MRI TL | T2 | T3a | T3b | Patients up- Down
patients MRI re-staged | staged |.staged
Presti Pca patients with PSA < 10 ng/ml & 56 NR DRE 0 56 0 15-T endorectal &| O 19 37 2 37 (66) 37 (66) 0
(1996)* no bone pain. TRUS 0 35 21 phased-array coils MRI. > 16 (29) | =16 (29) ]
Bates Clinically localised Pca patients 20 NR TRUS 15 4 1 0.5-T body coil MRI. 12 4 4 = 3 (15) =3 (15) -
(1997) undergoing RP.
Sanchez- | Patients with clinically localised 20 = 3 weeks DRE - 2 3 1.5-T endorectal coil & - 6 4 21(5%) | 21(5%) i
Chapado | Pca who underwent radical RP. TRUS ] 4 3 phased-array coil MRI. 21(5%) | 21(5%) ]
(1997)
Rarvik Patients with clinically localised 31 > 3 weeks NR 31 0 0 1.0-T endorectal coll 12 10 9 =19 (61) | =219 (61) §
(1999) Pca who underwent RP. MRI
Soulie Pca stage T1-T2 patients undergo-| 176 2-9 weeks; NR 49 127 0 0 1.0-T pelvic phased-| 0 131 | 39 6 =49 (28) | =49 (28) 0
(2001) ing RP mean 35 days array coil MRI
Kwek Pca patients who underwent MRI 21 NR DRE 0 17 4 1.5-T pelvic phased-| 0 9 9 3 = 8 (38) = 8 (38) i
(2004) and RP. array coil MRI.
Nguyen Patients with clinically localised 158 = 3 weeks TRUSb 62 96 0 0 1.5-T endorectal colil 141 17 217 (11) | 217 (11) -
(2004) Pca ‘beyond low risk’ receiving MRI X MRI.
prior to external beam RT
with/without  hormonal therapy
before PSA failure.
Poulakis Patients with clinically localised| 201 Median 33 | NR 42 149 10 0 1.0-T pelvic phased 107 64 30 | =284 (42) | 284 (42) -
(2004) Pca undergoing RP with pelvic days (range array coil MRI.
lymphadenectomy & MRI. 21 -56
Pucar Stage T1-T2 Pca with PSA > 20 16 NR DRE 1 6 3 6 1.5-T phase array &| 1 2 4 9 11 (69) 8 (50) 3(19)
(2004) ng/ml or stage T3-T4 or any stage endorectal coil MRI &
with Gleason = 8 Pca patients MRSI combined.
enrolled in a phase I/ll clinical trial
Porcaro Early Pca patients undergoing RP 90 NR NR 29 61 0 0 Endorectal coll 65 10 15 >25(28) | 225(28) -
(2005)
Cabrera Pca patients who selected AS 92 Median 254 | DRE 61 22 0 0 1.5-T endorectal coil &| 54 33 5 >7(8) >7(8) i
(2008)*T days (range pelvic phased array coil | 26 50 16 >35(38) | 235(38)
30 — 2437) MRI & MRS
Cirillo Pca undergoing MRI for Pca 143 NR NR 18 113 12 1.5-T endorectal & pel-| 3 89 49 61 (43) 54 (38) 7 (5)
(2008)  [Low risk Pca patients (PSA < 10| 82 I I I yesiphased:amayieails | | - - 28(34) | 26(32) | 2(2)
ng/ml or Gleason = 2-6) MRI.
Intermediate risk Pca patients (PSA 44 - - - - - - 21 (48) 19 (43) 2 (5)
10-20 ng/ml or Gleason = 7)

Prostate Cancer: DRAFT Evidence review (July 2013)

Page 219 of 1353




DRAFT FOR CONSULTATION

High risk Pca patients (PSA > 20 17 - - - - - - 11 (65) 8 (47) 3(18)
ng/ml or Gleason = 8-10)
Augustin | Clinically localised Pca patients 27 = 6 weeks PSA & | 17 10 0 3.0-T pelvic phased-| 0 23 4 0 =17 (63) | =217 (63) 0 (0)
(2009) referred for RP. DRE array coil MRI
Brown Pca patients undergoing RP who 57 = 8-10 weeks | NR 36 26 0 1.5-T endorectal coil &| 0 48 14 =36 (63) | =36 (63) 0 (0)
(2009) subjectively felt at increased risk for pelvic phased array coil
ECE MRI
Pca patients with Gleason 6 30 21 9 0 0 26 4 221(70) | 221(70) | 0(0)
Pca patients with Gleason 7-10 32 15 17 0 0 22 10 =15 (47) | 215 (47) 0 (0)
Pathological stage T2 41 23 18 0 0 34 7 =23 (56) | =23 (56) 0 (0)
Pathological stage T3 21 13 8 0 0 14 7 =13 (62) | =213 (62) 0 (0)
Joseph Pca patients undergoing MRI & 67 NR DRE 17 21 29 15-T pelvic phased-| 8 30 21 8 29 (13) 29 (13) -
(2009) MRSI before RT array coil MRI & MRSI.
Zhang Pca patients stage T1c undergoing 158 Median 69 NR 158 0 0 0 1.5-T endorectal coil| 0 146 10 2 |00) 00) 0 (0)
(2009)* RP days (range MRI  combined with| 0 130 | 27 1 |00) 00) 0 (0)
=117 — 442) proton MRS
Ploussard | PSA velocity > 0.7 ng/mL/ year; 96 > 6 weeks NR 87% | 13% 0% 0% | T2-weighted endorec- 68 28 >28(29) | 228 (29) i
(2010) abnormal DRE; PSA > 4 & < 10 tal coil 1.5-T
ng/mL &/or free-to-total PSA <
10%; Gleason < 6; life expectancy
> 10 years; undergoing RP
Johnston | Pca patients undergoing RP 350 NR NR 61% | 35% 5% Non-contrast enhanced | 7% | 62% 31% > (54) > (54) §
(2011) 1.5-T MRI without en-
dorectal coll
Renard- Pca patients undergoing RP within 101 = 8 weeks DRE 75 15 6 5 1.5-T pelvic phased 80 13 =10 (10) | =10 (10) -
Penna 1 month of MRI array coil MRI
(2011)
Romano Early Pca undergoing primary RT 97 =45 days NR 91 6 0 0 Endorectal coil MRI 0 67 17 13 291(94) | 291 (94) 0 (0)
(2011)
Harat Newly diagnosed PCa 174 NR DRE, - - - - NR - - - - 95 (55) 87 (50) 8 (5)
(2012) TRUS &
biopsy
Terakedis | PCa patients attending for radio-| 114 NR NR 43 35 8 2 NR 30 27 11 11 | 213 (11) | 213 (11) -
(2012) therapy consultation
Hedge PCa patients undergoing RP 118 Median 6.0 | DRE, 91 27 0 0 3.0-T endorectal coil &| 0 102 16 91 (77) 91 (77) 0(0)
(2013) weeks PSA & phased array coil T1,
TRUS T2, DCE & DWI

*Results reported for two separate readers of the MRI. tClinical stage missing for nine patients.
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Table 29. Diagnostic accuracy outcomes from studies comparing clinical staging and MRI staging with prostatectomy (reference standard)

Abbreviations: DCE-MRI = dynamic contrast-enhanced MRI; ECE = extracapsular extension (T3a); MRI = magnetic resonance imaging; MRS = magnetic resonance spectroscopic
imaging; NPV = negative predictive value; Pca = prostate cancer; PPV = positive predictive value; RP = radical prostatectomy; SVI = seminal vesicle invasion (T3b).

Study No. Of | Outcome Preva- Clinical staging (%) MRI staging (%)
pat- lence* | Staging |Timeto| Sensi- | Speci-| PPV | NPV False |Accur- | Type of [Time to| Sensi- | Speci- | PPV | NPV False |Accura-
ients RP* tivity ficity positives | acy MRI RP* tivity ficity positives| cy
Vapnek 64 |Overall staging NA DRE <1 0 100 0 42 0 42 MRI <1 62 74 77 59 11 67
(1994) TRUS | month 46 85 81 53 6 63 month
ECE (stage | 55% 49 86 - - - 66 57 79 - - - 67
T3a)
SVI (stage T3b) | 13% 25 96 - - - 88 75 84 : - - 83
Presti 56 |Overall staging NA TRUS NR - - 63 38 - 63 MRI NR - - 63 38 - 63
(1996) ECE (stage| NR 48 71 50 69 i i 91 49 51 90 - -
T3a)
SVI (stage T3b) | NR 75 98 75 98 - - 50 94 40 96 - -
Bates Overall staging NA TRUS NR - - - - - 50 MRI NR - : : - - 75
(1997) ECE (stage| 65% 23 86 - - - : 38 100 : - - -
T3a)
SVI (stage T3b) | 15% 33 - 100 - - - 100 - 75 - - -
Sanchez- | 20 |ECE (stage | 30% DRE NR 25 83 50 62 - 60 MRI NR 66 85 66 85 - 79
Chapado T3a) TRUS 33 77 50 64 - 60
(1997) DRE+TRUS I I [ [ I 60
SVI (stage T3b) | 20% DRE 33 71 33 71 - 60 75 93 75 93 - 89
TRUS 25 82 33 75 - 66
Kwek 21 |Overall staging NA DRE NR 27 90 75 53 57 - MRI NR 27 920 75 53 57 -
(2004)
Plouss- 96 |Stage T3-T4 - NR NR - - - - 18 - MRI NR - - - - 18 -
ard (2010)
Novis 35 |ECE (stage| 23% TRUS 48 days 33 92 14 97 - 90 MRI 49 50 78 14 96 - 76
(2011) T3a) days
SVI (stage T3b) | 9% 67 86 22 98 - 85 40 83 15 95 - 80
Schia- 46 |ECE (stage| 15% DRE & NR 27 100 100 81 - - MRI NR 82 91 75 94 - -
vina T3a) TRUS
(2011) SVI (stage T3b) | 9% 0 100 91 - - - 25 100 100 93 - -

*Estimated by prostatectomy. 186 locations of cancer in 52 patients. $Mean; from biopsy for clinical staging.
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Evidence Tables

MRI AND CT FOR STAGING

Harisinghani, Barentsz, Hahn, Deserno, Tabatabaei, van de Kaa, de la & Weissleder . Nonin-
vasive detection of clinically occult lymph-node metastases in prostate cancer. N Engl J Med
348[25]. 2003.

Design: Prospective case series (diagnosis, screening), evidence level: Ib

Country: International, setting: Tertiary care

Inclusion criteria Patients with potentially resectable, clinical stage T1, T2, or T3 prostate
cancer who underwent surgical lymph-node resection or biopsy at one of two institutions be-
tween 1999 and 2002.

Exclusion criteria -
Population number of patients = 80, age range 54 to 75 years, mean age = 64 years.

Interventions Patients were examined by MRI before and 24 hours after the intravenous ad-
ministration of lymphotropic superparamagnetic nanoparticles (2.6 mg of iron per kilogram of
body weight). The imaging results were correlated with histopathological findings.

MRI was performed at 1.5T using state-of-the-art (1999-2002) imaging systems and pelvic
phased array coils. On conventional MRI, nodes were classified as malignant if they were
elongated and longer than 10mm or rounded and longer than 8mm. The classification of ma-
lignancy using superparamagnetic nanoparticles plus MRI also used a signal intensity criterion.

Outcomes Sensitivity, specificity of conventional MRI and MRI with lymphotropic superpara-
magnetic nanopatrticles.

Results Using a pretreatment nomogram 15% of patients were at low risk of nodal metasta-
ses, 60% at intermediate risk and 25% at high risk. Of the 334 resected or biopsied lymph
nodes, 63 (18.9 %) from 33 patients (41%) had histopathologically detected metastases. Of
these 63 nodes, 45 (71.4 percent) did not fulfil the conventional MRI criteria for malignancy.
Results per patient (rather than per node) are reported below.

COMPARISON IN MEN MRI MRI WITH LYM- OVERALL RESULT

BEFORE PROSTATEC- PHOTROPIC  SUPER-

TOMY FOR PROSTATE PARAMAGNETIC PAR-

CANCER TICLES

Sensitivity 454%  100% Favours MRI+LSP
(p<0.001)

Specificity 78.7%  95.7% No significant difference

Accuracy 65.0% 97.5% No significant difference

PPV 60.0% 94.2% No significant difference

NPV 67.2%  100% No significant difference

General comments Patient selection criteria unclear. Time between MRI and surgery is not
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reported

Engelbrecht, Jager, Laheij, Verbeek, van Lier & Barentsz . Local staging of prostate cancer
using magnetic resonance imaging: a meta-analysis. Eur Radiol. 12[9]. 2002.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: 11

Inclusion criteria MEDLINE and EMBASE were searched for articles published between 1984
and 2000 about the use of MRI for staging prostate cancer. Reference lists of retrieved articles
and conference proceedings were also searched.

Exclusion criteria Repeat publication or reviews. Only data on nodal staging. No comparison
with the surgically resected prostate. Insufficient information to calculate sensitivity and speci-
ficity.

Interventions 76 papers were included in the area under the curve (AUC) analysis. 80% of
papers were published between 1993 and 2001. MRI findings were compared with those from
the prostatectomy specimen (the gold standard). 55 papers (where all patients had the gold
standard staging) were included in the summary ROC curves.

Outcomes The sensitivity and specificity of MRI for the detection of extracapsular extension,
seminal vesicle invasion and pT3 disease. Area under the various ROC curves was calculated
using these figures. Subgroup analyses were carried out for variations in the MRI protocol: 1
plane vs. 2 or more planes; spin echo vs. turbo spin echo; endorectal coil vs. non-endorectal
coil; voxels less than 3 mm~2 vs. larger voxels; and with vs. without contrast agents.

Results Publication year, prevalence of pT3 disease, sample size, histologic gold standard,
number of imaging planes, turbo spin echo, endorectal coil, and contrast agents influenced
staging accuracy ( p=0.05).

Summary ROC curves were generated, allowing estimation of sensitivity and specificity of MRI
using different criterion values.

COMPARISON IN MRI, 1 IMAGING MRI, 20R MORE MISSING VALUE OVERALL RE-

MEN BEFORE PLANE IMAGING SULT
PROSTATECTOMY PLANES

FOR PROSTATE

CANCER

Extracapsular ex- AUC 0.50 (S.E AUC 0.57 (S.E AUC 0.62 (S.E Higher AUC us-
tension 0.21; n=22) 0.23; n=49) 0.14; n=21) ing 2 or more
planes (p<0.01)

Seminal vesicle AUC 043 (S.E AUC 0.66 (S.E AUC 0.70 (S.E Higher AUC us-

invasion 0.19; n=16) 0.22; n=41) 0.15; n=23) ing 2 or more
planes (p=0.012)

pT3 disease AUC 052 (S.EE AUC 0.64 (S.E AUC 0.68 (S.E Higher AUC us-
0.10; n=33) 0.13; n=26) 0.12; n=24) ing 2 or more

planes (p<0.01)

COMPARISON IN MRI, SPIN ECHO MR, TURBO MISSING VALUE OVERALL RE-
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MEN BEFORE SPIN ECHO SULT
PROSTATECTOMY
FOR PROSTATE
CANCER
Extracapsular ex- notreported not reported not reported No significant
tension difference
Seminal vesicle AUC 049 (S.E AUC 0.69 (S.E AUC 0.60 (S.E Higher AUC us-
invasion 0.24; n=22) 0.19; n=44) 0.16; n=14) ing turbo spin
echo (p=0.05)
pT3 disease AUC 055 (S.E AUC 0.65 (S.E AUC 0.66 (S.E Higher AUC us-
0.12; n=39) 0.14; n=33) 0.09; n=11) ing turbo spin
echo (p<0.01)
COMPARISON IN MR, NON- MRI, ENDOREC- MISSING VALUE OVERALL RE-
MEN BEFORE ENDORECTAL TAL COIL SULT
PROSTATECTOMY COIL
FOR PROSTATE
CANCER
Extracapsular ex- notreported not reported not reported No significant
tension difference
Seminal vesicle AUC 0.58 (S.E AUC 0.67 (S.E AUC 0.51 (S.E Favoursendorec-
invasion 0.23; n=27) 0.21; n=46) 0.21; n=7) tal coil (p=0.01)
pT3 disease AUC 054 (S.E AUC 0.65 (S.E AUC 0.60 (S.E Favoursendorec-
0.11; n=29) 0.13 n=41) 0.12; n=13) tal coil (p=0.01)
COMPARISON IN MR, VOXEL MR, VOXEL MISSING VALUE OVERALL RE-
MEN BEFORE MORE THAN 3MM”2 OR LESS SULT
PROSTATECTOMY 3MM”2
FOR PROSTATE
CANCER
Extracapsular ex- notreported not reported not reported No significant
tension difference
Seminal vesicle AUC 059 (S.E AUC 0.74 (S.E AUC 0.61 (S.E Favours higher
invasion 0.24; n=13) 0.19; n=12) 0.22; n=55) resolution
(p=0.05), but few
studies
pT3 disease AUC 0.60 (S.E AUC 0.76 (S.E AUC 0.59 (S.E Favours higher
0.16; n=9) 0.11; n=6) 0.12; n=68) resolution
(p=0.02), but few
studies
COMPARISON IN MR, WITH MRI, WITHOUT MISSING VALUE OVERALL RE-
MEN BEFORE CONTRAST CONTRAST SULT
PROSTATECTOMY AGENTS AGENTS
FOR PROSTATE
CANCER
Extracapsular ex- AUC 0.70 (S.E AUC 0.55 (S.E AUC 0.70 (S.E Favours contrast
tension 0.15; n=8) 0.21; n=80) 0.19; n=4) agents
(p<0.001), but
few studies
Seminal vesicle AUC 0.74 (S.E AUC 0.61 (S.E AUC 0.85 (S.E Favours contrast
invasion 0.17; n=7) 0.22; n=71) 0.14; n=2) agents (p=0.02),
but few studies
pT3 disease AUC 0.76 (S.E AUC 059 (S.E AUC 058 (S.E Favours contrast
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0.12; n=7) 0.13; n=74) 0.08; n=2) agents (p<0.01),
but few studies

General comments No references given for the primary studies. Authors report problems with
quality of the primary studies: small numbers, prevalence of pT3 was not reported in most stud-
ies, missing data about voxel size and number of image planes. Possible publication bias:
small studies had higher accuracy than larger ones. Possible underestimation of MRI accuracy
due to outdated technology.

Sonnad, Langlotz & Schwartz . Accuracy of MR imaging for staging prostate cancer: a meta-
analysis to examine the effect of technologic change. Acad Radiol. 8[2]. 2001.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: Il

Inclusion criteria English language papers indexed in MEDLINE, published between 1984
and 1996. Studies describing the performance of MRI for staging prostate cancer were in-
cluded if pathologic proof of disease stage was used as the gold standard.

Exclusion criteria Studies of less than 10 patients. Papers where specificity and sensitivity
could not be calculated. Patients with clinically advanced disease.

Interventions 23 papers met the inclusion criteria. Patients had a staging MRI, and then
prostatectomy with pathological confirmation of stage.

Outcomes A summary receiver operating characteristic (ROC) curve was calculated for MRI
tumour stage. Subgroup analyses were conducted for variations in the MRI protocol: mag-
netic field strength, endorectal coil, use of fast spin echo imaging and study size.

Results The summary ROC curve for all studies had a maximum joint sensitivity and specific-
ity of 74%. At a specificity of 80% on this curve, sensitivity was 69%. Subgroup analyses
showed that fast SE imaging was statistically significantly more accurate than conventional
SE techniques (P < .001). Contrary to expectations, studies employing higher magnetic field
strength (1.5T vs. <0.5T) and those employing an endorectal coil were less accurate.

General comments Possible publication bias - small studies tended to report higher MRI ac-
curacy.

National Institute for Clinical Excellence. Guidance on cancer services - improving outcomes
in urological cancers. The manual. 2002.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: la

Inclusion criteria Studies directly comparing the efficacy of CT scanning with MRI in the
staging of prostate cancer.

Interventions 2 studies met the inclusion criteria. Both studies investigated the accuracy of
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MRI and CT in the staging of prostate cancer before radical prostatectomy. Pathological
evaluation of the surgical specimen was the reference standard.

Outcomes Sensitivity, specificity, PPV and NPV of CT and MRI for extracapsular exten-
sion(ECE), seminal vesicle invasion (SVI) and lymph node involvement (LNI).

Results Both studies showed a 7.5% increased accuracy of MRI over CT for detection of SVI.
For detection of LNI MRI was between 12 and 13% more accurate than CT. One of the stud-
ies reported that MRI was 26% more accurate than CT for the detection of ECE.

The review noted that there were flaws in both studies, in one, not all patients received both
MRI and CT; in the other, there were only 18 patients.

Abuzallouf, Dayes & Lukka . Baseline staging of newly diagnosed prostate cancer: a summary
of the literature (DARE provisional record). Journal of Urology 171. 2004.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: Il
Country: International
Inclusion criteria Studies reporting the staging of men with newly diagnosed prostate cancer

(with no previous management) were included. English language papers only, published be-
tween 1966 and 2002.

Exclusion criteria Insufficient description of patient population or results.

Population number of patients = 4264.

Interventions 27 studies examining the role of CT in evaluating lymph node status were in-
cluded. The upper limit for normal sized nodes was usually 15mm although some studies used
smaller sizes (6, 8 or 10mm). The use of contrast medium was mentioned in 11 studies. Re-
sults were extracted for patients who had both CT and pathological evaluation of pelvic lymph
nodes.

Outcomes Sensitivity, specificity, accuracy, positive and negative predictive values.

Results Overall prevalence of lymph node metastases in the combined case series was
654/4264 (15%).

COMPARISON IN MEN BEFORE CT SCAN, FOR PELVIC LYMPH OVERALL RESULT
PROSTATECTOMY FOR PROS- NODES

TATE CANCER

Sensitivity 16%

Specificity 99.9%

COMPARISON IN MEN BEFORE CT SCAN OVERALL RESULT
PROSTATECTOMY FOR PROS-

TATE CANCER

PPV 97%

NPV 87%
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General comments Summary ROC curve would have been more appropriate, given variations
in node size thresholds and use of contrast. Inclusion of older papers raises the problem of
stage migration, lower sensitivity may be expected if patients are presenting with less ad-
vanced disease.

Marchetti, LaPensee & Wang . A pharmacoeconomic evaluation of staging modalities for pa-
tients with newly diagnosed and occult recurrent adenocarcinoma of the prostate. Urologic
Oncology 3. 1998.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: IlI

Inclusion criteria Clinical trial studies on individuals, regardless of age, with newly diagnosed
or recurrent prostate cancer, published in English between 1980 and 1997, and indexed on
MEDLINE.

Interventions 10 studies of the diagnostic accuracy of CT for the detection of pelvic lymph
node involvement, and 3 studies of MRI. Studies were published between 1981 and 1995.

Outcomes The authors calculated the mean PPV and NPV for the detection of lymph node
involvement.

Results For CT mean PPV was 40% and NPV 87%. For MRl mean PPV was 32% and NPV
89%.

General comments Outdated and questionable analysis. Primary aim of this paper is an
economic evaluation of ProstaScint for assessing lymph node involvement. The study is
funded by the manufacturer of ProstaScint.
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TREATMENT PLANNING

Dubois, Prestidge, Hotchkiss, Prete & Bice, Jr. Intraobserver and interobserver variability of
MR imaging- and CT-derived prostate volumes after transperineal interstitial permanent pros-
tate brachytherapy.[see comment]. Radiology 207[3]. 1998.

Design: Retrospective cohort study (diagnosis, screening), evidence level: IlI
Country: United States, setting: Tertiary care

Inclusion criteria Men who had received transperineal interstitial prostate brachytherapy for
prostate cancer.

Population number of patients = 41.

Interventions Within 24 hours of brachytherapy implantation patients had both CT and MR
imaging. The CT scans and MR images were then evaluated by a radiologist and a clinical
oncologist who delineated the prostate. The prostate volume was then calculated from these
images. The process was repeated using 5 randomly selected CT and 5 MRI images to
measure intra-observer variability.

Outcomes The inter-observer and intra-observer variability of prostate volume estimates.

Results There was greater inter-observer variability in the CT prostate volume estimates than
in the MRI estimates (p<0.001). The intra-observer variability was less marked

Rasch, Barillot, Remeijer, Touw, van & Lebesque . Definition of the prostate in CT and MRI: a
multi-observer study. Int J Radiat. Oncol Biol. Phys. 43[1]. 1999.

Design: Prospective case series, evidence level: llI

Country: The Netherlands, setting: Tertiary care

Inclusion criteria Men with clinically localised prostate cancer treated with EBRT at a single
institution. None had hormonal treatment before radiotherapy.

Population number of patients = 18, age range 56 to 76 years, mean age = 67 years.
Interventions Magnetic resonance (MR) and computer tomography (CT) images for radiother-
apy treatment planning. Three experienced clinical oncologists delineated the prostate without
seminal vesicles both on CT, and axial, coronal, and sagittal MR images . The CT and MR
scans were matched in three-dimensions and the delineated volumes compared.

Outcomes Prostate volume measured on CT and MRI.

Results 7/18 patients had sagittal MRI scans. 1/18 was excluded because the CT and MR
scans could not be aligned (due to lack of bony structures).

COMPARISON IN  CT SCAN AXIAL MRI CORONAL MRI OVERALL RE-
MEN BEFORE SULT

Prostate Cancer: DRAFT Evidence review (July 2013) Page 228 of 1353



DRAFT FOR CONSULTATION

IMRT FOR
PROSTATE
CANCER
Prostate volume group mean 63.7 group mean 44.5 group mean 40.7 The average
ml ml ml CT:MRI  volume
ratio was 1.4
(p<0.005).
General comments -
Roach, lll, Faillace-Akazawa, Malfatti, Holland & Hricak . Prostate volumes defined by mag-

netic resonance imaging and computerized tomographic scans for three-dimensional confor-
mal radiotherapy. Int J Radiat.Oncol Biol. Phys. 35[5]. 1996.

Design: Prospective case series (diagnosis, screening), evidence level: llI
Country: United States, setting: Tertiary care

Inclusion criteria Ten consecutive patients being treated with radiotherapy for prostate cancer
at a single institution who consented to participate in the study.

Exclusion criteria -
Population number of patients = 10.

Interventions Prostate volume was delineated on magnetic resonance imaging (MRI), and
non-contrast computerized tomographic (CT) scans, for three-dimensional (3D) treatment
planning. Retrograde urethrograms were used to help to estimate the inferior border of the
prostate.

Outcomes Prostate volume. Difference between CT and MRI estimates of prostate volume in
the posterior and inferior regions.

Results Prostate volumes estimated from CT scans were consistently greater than those from
MRI scans. The area of greatest and most consistent discrepancy was posterior followed by
the apex inferiorly.

On average, the maximum discrepancy for the posterior prostate was 7mm and 4.5mm for the
inferior apical prostate.

COMPARISON IN CT SCAN MRI OVERALL RESULT

MEN BEFORE EBRT

FOR PROSTATE

CANCER

Prostate volume group mean 38.4 ml group mean 29.6 ml In 9/10 cases the pros-
(95% CI 26.6 to 50.8 (95% CI 18.8 to 40.4 tate was larger on CT
ml) ml) than MRI (p=0.001,

paired t-test)
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Villiers, Van Vaerenbergh, Vakaet, Bral, Claus, De Neve, Verstraete & De Meerleer . Interob-
server delineation variation using CT versus combined CT plus MRI in intensity-modulated ra-
diotherapy for prostate cancer. Strahlentherapie und Onkologie 181[7]. 2005.

Design: Retrospective case series (diagnosis, screening), evidence level: IlI

Country: Belgium, setting: Tertiary care

Inclusion criteria 13 men were randomly selected from 187 treated with IMRT for prostate
cancer at a single institution between 2000 and 2003.

Exclusion criteria -
Population , age range 57 to 74 years, mean age = 68 years.

Interventions 3 clinical oncologists delineated the prostate and seminal vesicles of each man
on CT images for the purposes of treatment planning. The oncologists then repeated the proc-
ess 2 weeks later with additional data from MR (pelvic phased array coil) and in consensus
with a radiologist specialised in pelvic imaging.

Outcomes Clinical target volume (CTV), prostate volume and seminal vesicle volume, esti-
mated from imaging.

Results The addition of MRI to CT in consensus reading with a radiologist resulted in a mod-
erate decrease of the delineated clinical target volume, prostate volume and seminal vesicle
volume, compared with CT alone. There was also a decrease of the variability of inter-observer
delineation when MRI+CT was used, compared to CT alone.

COMPARISON IN  CT SCAN CT + MRI OVERALL RESULT
MEN BEFORE IMRT

FOR PROSTATE

CANCER

Clinical target volume group mean 67.95 ml group mean 63.50 ml Mean volume was sig-
(SD 8.21 ml) (SD 3.03 ml) nificantly less for

CT+MRI (p<0.05), and

the variability in CTV

was less for CT+MRI

(p<0.05)
Prostate volume group mean 50.74 ml group mean 48.10 ml Mean volume was sig-
(SD 7.43 ml) (SD 2.77 ml) nificantly less for

CT+MRI (p<0.05), and
the variability in CTV
was less for CT+MRI
(p<0.05)

Seminal vesicle volume group mean 17.21 ml group mean 1541 ml Mean volume was sig-
(SD 2.47 ml) (SD 1.36 ml) nificantly  less  for
CT+MRI (p<0.05), and
the variability in CTV
was less for CT+MRI
(p<0.05)

General comments The decrease in variability of CTV cannot be attributed to MRI alone since
a radiologist was also involved in the reading of the images.
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Sannazzari, Ragona, Redda, Giglioli, Isolato & Guarneri . CT-MRI image fusion for delineation
of volumes in three-dimensional conformal radiation therapy in the treatment of localized pros-
tate cancer. British Journal of Radiology 75[895]. 2002.

Design: Retrospective case series (diagnosis, screening), evidence level: IlI
Country: Italy, setting: Tertiary care

Inclusion criteria Patients with localised prostate cancer treated with radical 3D-CRT at a sin-
gle institution in 1999.

Population number of patients = 8, age range 61 to 76 years, median age = 71 years.

Interventions Patients had CT and MRI (pelvic phased array coil) studies for treatment plan-
ning before radiotherapy. The clinical target volume (CTV) (prostate plus seminal vesicles) was
delineated on CT and MRI studies and image fusion was done using anatomical landmarks

Outcomes Prostate volume.

Results Using the dose-volume histogram the authors estimated that using MRI to delineate
the CTV would spare approximately 10% of rectal volume and around 5% of bladder volume.
They argue that organ motion during radiotherapy and the minimal differences between MRI
and CT CTVs should be considered when deciding whether to base the CTV on MRI.

COMPARISON IN CT SCAN MRI OVERALL RESULT
MEN BEFORE EBRT

FOR PROSTATE

CANCER

Prostate volume mean not reported  mean not reported  Authors report that the
CT:MRI prostate vol-
ume ratio was 1.34:1.
Their graph suggests
a constant overestima-
tion of 10 ml using CT.

General comments -
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MRI vs. TRUS

Bates, Gillatt, Cavanagh & Speakman . A comparison of endorectal magnetic resonance imag-
ing and transrectal ultrasonography in the local staging of prostate cancer with histopathologi-
cal correlation. British Journal of Urology 79[6]. 1997.

Design: Prospective case series (diagnosis, screening), evidence level: Il

Country: United Kingdom, setting: Tertiary care

Inclusion criteria Patients with clinically localised prostate cancer (based on serum PSA level,
DRE, bone scan and body-coil MRI) who underwent radical prostatectomy.

Exclusion criteria -

Population number of patients = 20, age range 55 to 69 years, median age = 62 years.
Interventions Tumour stage was measured in all patients using transrectal ultrasound (TRUS)
and endorectal MRI (ER-MRI) with a 0.5 T magnet. Preoperative tumour stage was compared
with the histologic findings from the surgical specimen.

Outcomes Overall staging accuracy. Sensitivity and specificity of ER-MRI and TRUS for extra-
capsular extension (ECE) and seminal vesicle involvement (SVI). Rate of positive surgical

margins.

Results Histological analysis showed 7/20 patients had stage T2 disease and 13/20 stage T3
disease. 13 patients had ECE and 3 SVI.

COMPARISON IN MEN BE- TRUS MRI, ENDORECTAL COIL OVERALL RESULT
FORE PROSTATECTOMY
FOR PROSTATE CANCER

Tumour staging accuracy 50% 75%
Sensitivity for ECE 23% 38%
Specificity for ECE 86% 100%
Sensitivity for SVI 33% 100%
Specificity for SVI 100% 94%
Under-staging rate 50% 40%

General comments Small sample

Presti Jr, Hricak, Narayan, Shinohara, White & Carroll . Local staging of prostatic carcinoma:
Comparison of transrectal sonography and endorectal MR imaging. American Journal of Ro-
entgenology 166[1]. 1996.

Design: Prospective case series (), evidence level: llI
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Country: United States, setting: Tertiary care

Inclusion criteria Patients with clinically localised prostate cancer who received radical
prostatectomy.

Population number of patients = 56, mean age = 61 years.

Interventions Patients who had no evidence of gross ECE by transrectal ultrasound (TRUS)
underwent endorectal coil MR imaging prior to radical prostatectomy. The pathological exami-
nation of the surgical specimen was the reference standard for ECE and SVI.

Outcomes Sensitivity and specificity of preoperative imaging for ECE and SVI.

Results 34/56 patients had pT2 disease and 22/56 had pT3 disease. 21/56 had ECE and 4/56
had SVI.

COMPARISON IN TRUS MRI, ENDORECTAL OVERALL RESULT
MEN BEFORE colL
PROSTATECTOMY
FOR PROSTATE
CANCER
Sensitivity for ECE 48% [95% Cl 26 t0 85]  91% [95% CI 70 to 99]
Specificity for ECE 71% [95% CI 54 t0 86]  49% [95% Cl 31 t0 66]
Sensitivity for SVI 75% [95% Cl 19 t0 99]  50% [95% ClI 7 to 93]
Specificity for SVI 98% [95% Cl 90 to 94% [95% CI 84 to 99]
100]

General comments Imprecise estimates of sensitivity for SVI due to low prevalence.

Vapnek, Hricak, Shinohara, Popovich & Carroll . Staging accuracy of magnetic resonance im-
aging versus transrectal ultrasound in stages A and B prostatic cancer. Urologia Internationalis
53[4]. 1994.

Design: Retrospective case series (diagnosis, screening), evidence level: IlI
Country: United States, setting: Tertiary care
Inclusion criteria Men with histologically confirmed, clinically localised prostate cancer who

underwent radical prostatectomy and pelvic lymphadenectomy at a single institution between
1988 and 1992

Population number of patients = 64, age range 44 to 77 years, mean age = 67 years.
Interventions Presurgical staging involved body coil MRI (MRI), digital rectal examination
(DRE) and transrectal ultrasound (TRUS). The histologic analysis of the lymphadenectomy and

prostatectomy specimens was the reference standard for stage.

Outcomes Sensitivity and specificity of MRI and TRUS for the detection of extracapsular tu-
mour extension (ECE) and seminal vesicle involvement (SVI).
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Follow up Presurgical imaging was completed within a month before surgery.
Results 35/64 patients had ECE. 8/64 patients had SVI. 6/64 patients had LNI. 27/64 patients
had T2 disease.
COMPARISON IN TRUS MRI, NON- DRE OVERALL RESULT
MEN BEFORE ENDORECTAL
PROSTATECTOMY COIL
FOR PROSTATE
CANCER
Accuracy 63% 67% 42%
Sensitivity for ECE 49% 57% not reported
Specificity for ECE 86% 79% not reported
Sensitivity for SVI 25% 75% not reported
Specificity for SVI 96% 84% not reported
Under-staging rate 31% 22% 58%
Over-staging rate 6% 11% 0% (by definition)

Sanchez-Chapado, Angulo, Ibarburen, Aguado, Ruiz, Viano, Garcia-Segura, Gonzalez-
Esteban & Rodriguez-Vallejo . Comparison of digital rectal examination, transrectal ultrasono-
graphy, and multicoil magnetic resonance imaging for preoperative evaluation of prostate can-
cer. European Urology 32[2]. 1997.

Design: Prospective case series (), evidence level: llI
Country: Spain, setting: Tertiary care

Inclusion criteria Men treated with radical prostatectomy and lymphadenectomy for clinically
localised, histologically confirmed, prostate cancer.

Population number of patients = 20, age range 54 to 73 years, mean age = 64 years.

Interventions Patients received digital rectal examination (DRE, n=10), transrectal ultrasound
(TRUS, n=15), and magnetic resonance imaging (MRI, n=19) using integrated endorectal and
pelvic phased-array coils for preoperative estimation of tumour volume and local extent of
prostate cancer. The accuracy of presurgical staging was assessed using the pathological ex-
amination of the surgical specimens.

Outcomes Staging accuracy, sensitivity and specificity for SVI, ECE.

Results Histological analysis showed that 12/20 patients had stage pT2 disease and 8/20
stage pT3. 6/20 patients had ECE and 4/20 SVI

COMPARISON IN MEN TRUS MRI, ENDORECTAL COIL DRE OVERALL RESULT
BEFORE PROSTATEC-
TOMY FOR PROSTATE
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CANCER

Sensitivity for ECE 33% 66% 25%

Specificity for ECE 7% 85% 83%

Sensitivity for SVI 25% 75% 33%

Specificity for SVI 82% 93% 71%
MRIvs. MRS

Coakley, Kurhanewicz, Lu, Jones, Swanson, Chang, Carroll & Hricak . Prostate cancer tumor
volume: measurement with endorectal MR and MR spectroscopic imaging. Radiology 223[1].
2002.

Design: Retrospective case series (diagnosis, screening), evidence level: Il

Country: United States, setting: Tertiary care

Inclusion criteria Patients who underwent both MRI-MRS of the prostate and radical
prostatectomy for histologically confirmed prostate cancer at a single institution in 1999.

Population number of patients = 37, age range 43 to 75 years, mean age = 57 years.

Interventions Endorectal MR and 3D MR spectroscopic imaging were performed using a 1.5T
whole body machine. Two independent readers recorded peripheral zone tumour nodule loca-
tion and volume. The criterion for malignant nodules on MR was not stated. The [choline +
creatine] / citrate ratio was used to determine the malignancy of each MRS voxel. Any voxel
with a ratio of at least 3 SDs greater than the normal (mean) ratio was designated malignant.
One with a ratio of 2 to 3 SDs greater than normal was designated possibly malignant.

The reference standard to the MR and MRS reports was the histopathologic analysis of the
surgical prostate specimen.

Outcomes Volume of peripheral zone tumour nodules, estimated from MR, MRS, and com-
bined MR+MRS. Correlations between volume estimates from imaging and histopathology
were calculated.

Follow up Mean interval from MR to surgery was 6 weeks.

Results 58 tumour nodules were identified in total, of these 51 were in the peripheral zone. 19
patients had a single nodule, 15 had 2 nodules and 3 had 3 nodules each. 33 patients had or-
gan confined tumour and 4 extracapsular extension. Tumor volume estimation with all three
methods was more accurate for higher tumour volumes.
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COMPARISON IN  MRI MRS MRI + MRS OVERALL RE-
MEN BEFORE SULT
PROSTATECTOMY

FOR PROSTATE

CANCER

Correlation between 0.21 [95% ClI - 044 [95% ClI 0.32 [95% CI - Measurements
imaging and histo- 0.22 to 0.54]; for 0.13 to 0.66]; for 0.22 to 0.65]; for with MRS and
logical estimates of nodules >0.5 nodules >0.5 nodules >0.5 combined
tumour volume cm™3 0.49 [95% cm”™3 0.59 [95% cm”3 0.55 [95% MRS+MRI were
Cl1-0.06 to 0.80] Cl1-0.281t0 0.79] Cl1-0.04 t0 0.82] significantly corre-
lated with histo-
logical estimates
(p<0.05)

General comments Authors conclude that the addition of 3D MR spectroscopic imaging to MR
imaging increases overall accuracy of prostate cancer tumour volume measurement, although
measurement variability limits consistent quantitative tumour volume estimation, particularly for
small tumors

Hasumi, Suzuki, Taketomi, Matsui, Yamamoto, Ito, Kurokawa, Aoki, Endo & Yamanaka . The
combination of multi-voxel MR spectroscopy with MR imaging improve the diagnostic accuracy
for localization of prostate cancer. Anticancer Research 23[5B]. 2003.

Design: Retrospective case series (diagnosis, screening), evidence level: llI

Country: Japan, setting: Tertiary care

Inclusion criteria Patients with histologically confirmed prostate cancer, treated with radical
prostatectomy at a single institution between 2001 and 2002

Exclusion criteria Patients with positive biopsy cores from the transition zone alone,
Population number of patients = 21, age range 52 to 82 years, median age = 70 years.

Interventions MR and MRS were performed using a 1.5T machine with an endorectal coil.
The MR criterion for prostate cancer was based on low signal intensity focus in the peripheral
zone on the T2 weighted images. The criterion for cancer on MRS was a threshold ratio of
[choline+creatine] / citrate of 0.86. The reference standard diagnosis was the pathological ex-
amination of the surgical specimen.

Outcomes The diagnostic ability of MR and MRS for the diagnosis of unilateral versus bilateral
prostate cancer.

Results On pathological findings 11/21 patients had unilateral prostate cancer and 10/21 pa-
tients bilateral prostate cancer. On MRI 4 unilateral tumours were not detected at all compared
to 2 unilateral tumours on MRS.

COMPARISON IN MRI MRI + MRS OVERALL RESULT
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MEN BEFORE

PROSTATECTOMY

FOR PROSTATE

CANCER

Sensitivity for unilateral 6/11 (55%) 8/11 (73%)

cancer

Sensitivity for bilateral 9/10 (90%) 9/10 (90%)

cancer

Specificity for unilateral  9/10 (90%) 9/10 (90%)

cancer

Specificity for bilateral 10/11 (91%) 10/11 (91%)

cancer

Accuracy 15/21 (74%) for all 17/21 (81%) for all
cancers cancers

Pucar, Koutcher, Shah, Dyke, Schwartz, Thaler, Kurhanewicz, Scardino, Kelly, Hricak &
Zakian . Preliminary assessment of magnetic resonance spectroscopic imaging in predicting
treatment outcome in patients with prostate cancer at high risk for relapse. Clinical Prostate
Cancer 3[3]. 2004.

Design: Retrospective case series (prognosis), evidence level: Ill

Country: United States, setting: Tertiary care

Inclusion criteria Patients who had combined endorectal MRI/MRS examination before en-
rolment in a clinical trial of neoadjuvant chemo/hormonal therapy prior to RP, RT or continued
hormonal therapy. Untreated histologically confirmed prostate cancer with metastasis or at
high risk of metastasis (detailed criteria available in paper).

Exclusion criteria MRSI examinations of insufficient quality to be diagnostic. Patients who did
not complete the trial for reasons other than treatment failure

Population number of patients = 16.

Interventions Combined endorectal MRI/MRS examination on a 1.5T scanner using a phased
array coil and an endorectal coil. Voxels with a [choline+creatine]/[citrate] ratio of less than 0.5
were designated healthy, 0.5 to 0.6 were low grade, 0.7 to 3 were intermediate grade and
greater than 3 were high grade.

Patients with then treated with neoadjuvant chemo/hormonal therapy prior to RP, RT or contin-
ued hormonal therapy.

Outcomes Time to PSA relapse, MRS and MRI TN stage. MRS cancer risk score was derived
from the relative percentages of normal, low and high grade MRS voxels. In patients who had
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RP, the pathologic T and N stage was the reference standard to the MRS and MRI estimates.
Follow up Median follow up was 26 months (range was 19 to 29 months).

Results 10/16 patients had RP, 3 of these patients had pathological stage pT2bNO the re-
mainder had locally advanced disease (in 2 cases with lymph node involvement). 6/16 patients
experienced PSA relapse and 1 developed metastasis during the treatment phase of the trial.
MRSI did not provide added prognostic value to MRI.

COMPARISON IN MRI MRI + MRS OVERALL RESULT

PROSTATE CANCER

Prediction of PSA re- MRI TN stage pre- MRS risk score did not MRI TN stage ap-

lapse dicted PSA relapse predict PSA relapse peared to be of more
p=0.02 (n=16) (p=0.13) (n=16) prognostic value

Correlation with patho- for TN stage: r=0.78, for T stage: r=0.79, both methods were
logical stage p<0.01 (n=10) p<0.01; for TN stage similarly correlated with
r=0.68, p=0.03 (n=10) pathologic stage

General comments Small study. Univariate correlation of the two test results is an inappropri-
ate comparison.

Wang, Hricak, Kattan, Chen, Scardino & Kuroiwa . Prediction of organ-confined prostate can-
cer: Incremental value of MR imaging and MR spectroscopic imaging to staging nomograms.
Radiology 238[2]. 2006.

Design: Retrospective case series (diagnosis, screening), evidence level: llI

Country: United States, setting: Tertiary care

Inclusion criteria Patients referred for MR imaging before radical prostatectomy and pelvic
lymphadenectomy for histologically confirmed prostate cancer, at a single institution between
1999 and 2004.

Exclusion criteria Neoadjuvant hormonal therapy or radiotherapy.
Population , age range 32 to 74 years, mean age = 58 years.

Interventions The likelihood of organ confined prostate cancer (OCPC) was calculated both
using the Partin tables alone, and using a combination of the Partin tables and MR imaging.
Authors divided patients into low, intermediate or high risk of extracapsular extension. 229 pa-
tients underwent endorectal MR imaging and 383 underwent combined endorectal MR imag-
ing-MR spectroscopic imaging before radical prostatectomy. The accuracy of the nomogram
and MR predictions of OCPC were determined using the pathology report after surgery.

Outcomes Using the MR reports, the risk of extracapsular extension (ECE), seminal vesicle
invasion (SVI), and lymph node metastasis (LNI were scored from 1 to 5 ; the highest score
was subtracted from 6 to determine a score (from 1 to 5) for the likelihood of organ confined
prostate cancer. The area under the ROC curve was calculated for the MR, nomogram and
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combined MR-nomogram predictions. The jack-knife method was used for bias correction

Results The final pathologic stage was pT2 in 72% of cases and pT3 or greater in the remain-
ing 28% of cases. The contribution of MR findings was significant in all risk groups but was
greatest in the intermediate- and high-risk groups (P <.01 for both).

COMPARISON IN PARTIN MRI MRI + PARTIN PARTIN OVERALL

MEN AFTER TABLES MRS TABLES + TABLES + RESULT

RADICAL RETRO- MRI MRI + MRS

PUBIC

PROSTATECTOMY

AUC for prediction 0.80 0.77 0.84 0.84 0.90 MR  findings

of OCPC (n=383) (n=229) (n=383) contributed
significant
incremental
value P
<=.02) to the
nomograms.

Accuracy in
the prediction
of OCPC with
MR was
higher when
MR  spectro-
scopic imag-
ing was used,
but the differ-
ence was not
significant.

General comments Not all patients had both MR and MRS. The readers of the MR imaging
were not blinded to the clinical data. Verification bias - only patients receiving RP were in-
cluded.

Yu, Scheidler, Hricak, Vigneron, Zaloudek, Males, Nelson, Carroll & Kurhanewicz . Prostate
cancer: prediction of extracapsular extension with endorectal MR imaging and three-
dimensional proton MR spectroscopic imaging. Radiology 213[2]. 1999.

Design: Retrospective case series (diagnosis, screening), evidence level: I

Country: United States, setting: Tertiary care

Inclusion criteria Patients with histological diagnosis of prostate cancer referred for combined
endorectal and phased coil MRI and 3D MRS within 3 months before radical prostatectomy.
Patients were treated between 1992 and 1997.

Exclusion criteria Non-diagnostic signal to noise ratio on MRS. Hormonal therapy before
prostatectomy.

Population number of patients = 53, mean age = 60 years.
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Interventions MR and MRS imaging were performed using a 1.5T system. The system used
an endorectal coil combined with a pelvic phased array coil. Images were interpreted by two
readers, one with 5 years experience of reporting prostate MR images and the other with 2
years experience.

Outcomes The presence of extracapsular extension (ECE) was graded on a five-point scale.
For 3D MR spectroscopic imaging, a ratio of choline plus creatine to citrate 2 or more SDs
above normal was diagnosed as cancer. The accuracy of MR imaging alone and combined MR
imaging and 3D MR spectroscopic imaging, were compared with histopathologic results as the
reference standard.

Results On pathological examination 33/53 (62%) of patients had organ confined prostate
cancer.

COMPARISON IN MRI MRS MRI + MRS OVERALL RESULT
MEN BEFORE

PROSTATECTOMY

FOR PROSTATE

CANCER

AUC for detection of 0.62 to 0.78 (for the 0.76 0.751t0 0.86 Combined MRS and

ECE two readers) MR improved the diag-
nostic performance of
both readers (p<0.01)

Sensitivity for ECE 17 to 54% 50% 46 to 54% The more experienced
reader showed Dbetter
sensitivity (p<0.01).
Use of MRS improved
sensitivity for the less
experienced reader.

Specificity for ECE 94 to 95% 91% 93 to 96%
PPV 44 t0 76% 63% 65 to 81%
NPV 79 to 88% 86% 85 to 88%

General comments Exclusion of non-diagnostic MRS introduces bias.
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IMAGING AND OUTCOME

Pinover, Hanlon, Lee, Kaplan & Hanks . Prostate carcinoma patients upstaged by imaging
and treated with irradiation. An outcome-based analysis. Cancer 77[7]. 1996.

Design: Prospective case series (prognosis), evidence level: 3

Country: United States, setting: Tertiary care

Inclusion criteria Men with clinically localised prostate cancer who had pretreatment (TRUS
or MRI) imaging and were treated with radical radiotherapy at a single institution between
1986 and 1993.

Exclusion criteria -
Population number of patients = 348.

Interventions Pretreatment staging included H&P, DRE, and bone scan. 333/348 patients
had a serum PSA measurement. Patients received at least one of the following: transrectal
ultrasound (TRUS), pelvic MRI or endorectal MRI. Patients were assigned 2 stages: the first
used only palpation criteria whereas the second incorporated findings from imaging. All men
received definitive radiotherapy to the prostate, and to the pelvic lymph nodes in cases where
estimated of risk lymph node involvement was greater than 15%.

Outcomes PSA relapse free survival,

Follow up Median follow-up was 23 months (range 3 to 106 months). Men were followed up
a 6 monthly intervals and none was lost to follow-up.

Results Men with palpation stage T1a and T1b tumours (n=20) were excluded from analysis
due to small numbers. Upstaging after imaging occurred in 115/312 men with palpation stage
T1c to T2c tumours, and in 5/36 men with palpation stage T3 tumours. No patients were
downstaged after imaging.

The authors report that for a given palpation stage there was no difference in PSA relapse
free survival between patients who were upstaged and those who were not. In men with pal-
pation stage T1lc to T2c tumours, 3 year PSA relapse free survival was 84% in the 115 men
who were upstaged after imaging, and 71% in the 197 not upstaged (p=0.05). The authors
argued that imaging does not add clinically relevant information to palpation staging.

General comments Imaging criteria not fully defined and likely to differ between modalities.
Unclear whether imaging played a part in the decision whether to irradiate the pelvic lymph
nodes.

Cheng, Chen, Whittington, Malkowicz, Schnall, Tomaszewski & D'Amico . Clinical utility of
endorectal MRI in determining PSA outcome for patients with biopsy Gleason score 7, PSA
<or=10, and clinically localized prostate cancer. Int J Radiat.Oncol Biol. Phys. 55[1]. 2003.

Design: Retrospective case series (), evidence level: 3
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Country: United States, setting: Tertiary care

Inclusion criteria Men with high grade but clinically localised prostate cancer treated with
radical prostatectomy and pelvic lymphadenectomy at a single institution between 1989 and
2000. Men had clinical stage T1c or T2a prostate cancer, NO on bone scan, with biopsy Glea-
son score of 7 or more.

Exclusion criteria -
Population number of patients = 147.

Interventions Preoperative staging included DRE, serum PSA measurement, endorectal and
pelvic MRI (ER-MRI), bone scan, and TRUS sextant biopsy with Gleason score histological
grading. All patients had bilateral pelvic lymph node sampling followed by radical prostatec-
tomy.

Outcomes Time to PSA failure, defined as 2 consecutive detectable PSA values greater than
0.1 ng/ml after an undetectable value. Men were grouped for analysis by T2 or T3 on ER-
MRI. Men were also stratified by PSA level

Follow up Median follow up was 4.5 years (range 1 to 10 years). Follow up frequency was 3
monthly, 6 monthly and yearly at 0 to 2, 2 to 5 and more than 5 post operative years respec-
tively.

Results 132/147 patients had T2 disease on ER-MRI and 12/147 T3 disease. The 3 year
PSA failure free survival rate was 78% and 25% for ER-MRI stage T2 and T3 respectively
(p<0.0001).

The 3 year PSA failure free survival rate was 83%, 64%, 15% and 43% for ER-MRI stage T2
and PSA <= 10 ng/ml, ER-MRI stage T2 and PSA > 10 ng/ml, ER-MRI stage T3 and PSA
<= 10 ng/ml and ER-MRI stage T3 and PSA > 10 ng/ml respectively.

General comments Same patient cohort as D'’Amico et al 2000. Unclear whether the PSA
subgroup analysis was decided beforehand or data-driven.

D'Amico, Whittington, Malkowicz, Schnall, Schultz, Cote, Tomaszewski & Wein . Endorectal
magnetic resonance imaging as a predictor of biochemical outcome after radical prostatec-
tomy in men with clinically localized prostate cancer. J Urol 164[3 Pt 1]. 2000.

Design: Retrospective case series (prognosis), evidence level: 3

Country: United States, setting: Tertiary care

Inclusion criteria Men with screen detected or clinically localised prostate cancer treated
with radical prostatectomy and pelvic lymphadenectomy at a single institution between 1989
and 1999.

Exclusion criteria Men in whom MRI was contraindicated.

Population number of patients = 1025.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 242 of 1353



DRAFT FOR CONSULTATION

Interventions Preoperative staging included DRE, serum PSA measurement, endorectal and
pelvic MRI, bone scan, and TRUS sextant biopsy with Gleason score histological grading.

Outcomes Time to PSA failure, defined as 2 consecutive detectable PSA values greater than
0.1 ng/ml after an undetectable value. Men were grouped for analysis according to low, inter-
mediate or high risk of PSA failure (using pretreatment prognostic factors). Men were also
grouped for analysis according to organ-confined disease on ER-MRI.

Follow up Median follow up was 3.5 years (range 0.25 to 10 years). Follow up frequency was
3 monthly, 6 monthly and yearly at 0 to 2, 2 to 5 and more than 5 post operative years respec-
tively.

Results 623 patients were judged at low risk, 191 at intermediate risk and 211 at high risk of
PSA failure. The 5 year actuarial freedom from PSA failure in men with ER-MRI T2 vs. T3
disease in the low, intermediate and high risk groups was: 91% vs. 70% (p=0.008), 72% vs.
33% (p<0.0001), and 33% vs. 5% (p<0.0001).

The authors argue that ER-MRI only added clinically meaningful information in the intermedi-
ate risk group. ER-MRI did not result in a great enough stratification of PSA failure risk in the
low and high risk groups on which to base a clinical decision.

General comments ER-MRI criteria for T2 and T3 not well described. T2 and T3 dichotomi-
sation may weaken ER-MRI as a prognostic factor.

Nguyen, Whittington, Koo, Schultz, Cote, Loffredo, Tempany, Titelbaum, Schnall, Renshaw,
Tomaszewski & D'Amico . Quantifying the impact of seminal vesicle invasion identified using
endorectal magnetic resonance imaging on PSA outcome after radiation therapy for patients
with clinically localized prostate cancer. Int J Radiat.Oncol Biol. Phys. 59[2]. 2004.

Design: Retrospective case series (prognosis), evidence level: 3

Country: United States, setting: Tertiary care

Inclusion criteria Men were selected from the records of 2 doctors. Patients had clinically
localised prostate cancer, treated with EBRT, but without hormonal therapy before PSA fail-
ure. Patients had an endorectal MRI (ER-MRI) for pretreatment staging.

Exclusion criteria Patients who refused MRI or in whom MRI was contraindicated.
Population number of patients = 250, median age = 72 years.

Interventions Pretreatment staging included TRUS sextant biopsy, endorectal MRI, DRE,
serum PSA measurement and bone scan. All patients then received 3D-CRT. Men consid-
ered low risk for PSA relapse had 70 Gy to the prostate only, whereas patients at increased
risk had 46 Gy to the prostate and seminal vesicles followed by 24 Gy to the prostate alone.

Outcomes PSA failure, defined as 3 consecutive rises above a nadir (1997 ASTRO defini-
tion). PSA failure was analysed according to the involvement of the seminal vesicles (SVI)
and extracapsular extension (ECE) on ER-MRI.
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Follow up After the end of treatment, the men attended follow-up examinations every 3
months for 2 years and every 6 months thereafter.

Results Using pretreatment PSA, clinical T-stage and Gleason score, 92/250 patients were
judged as low risk of PSA failure and 158/250 patients were at increased risk of PSA failure.

18/250 patients had ER-MRI positive for SVI, only 1/18 of these patients was in the pretreat-
ment low-risk group.

In multivariate analysis, SVI on ER-MRI was a significant adverse prognostic factor for PSA
relapse (HR = 3.1; p=0.003), as was risk group (increased vs. low: HR = 5.1; p = 0.001). ECE
on ER-MRI was not an significant independent prognostic factor.

BONE SCANNING

Abuzallouf, Dayes & Lukka . Baseline staging of newly diagnosed prostate cancer: a sum-
mary of the literature (DARE provisional record). Journal of Urology 171. 2004.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: Il
Country: International
Inclusion criteria Studies reporting the staging of men with newly diagnosed prostate cancer

(with no previous management) were included. English language papers only, published be-
tween 1966 and 2002.

Exclusion criteria Insufficient description of patient population or results.
Population number of patients = 8644.

Interventions The review included 23 studies reporting baseline bone scan tabulated by PSA
level in newly diagnosed prostate cancer. The studies were published between 1991 and
2002, all but one of the studies were retrospective case series.

Outcomes The rate of positive bone scans in men with serum PSA levels of <10 ng/ml, 10 to
19.9 ng/ml, 20 to 49.9 ng/ml, 50 to 99.9 ng/ml and >100 ng/ml. The NPV of serum PSA <10
ng/ml and PSA <20 ng/ml for positive bone scan.

Results In the 23 studies combined, 1453/8644 bone scans were positive. The rates of posi-
tive bone scans by serum PSA level were:

<10 ng/ml : 53/2261 (2.3%; 95% CI 1.7 to 3.0%)

10to 19.9 ng/ml : 61/1012 (6.0%; 95% CI 4.6 to 7.6%)

20 to 49.9 ng/ml : 86/540 (15.9%; 95% CI 12.9 to 19.2%)

50 to 99.9 ng/ml : 80/227 (35.2%; 95% CI 12.9 to 19.2%)

100 ng/ml : 86/540 (15.9%; 95% CI 12.9 to 19.2%)
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The NPV of serum PSA for positive bone scan was between 84 and 100% for PSA <10 ng/ml
. For PSA <20 ng/ml it was between 87 and 100%.

General comments There appears to be a linear relationship between PSA level and prob-
ability of positive bone scan. This review does not consider the possibility of false positive
bone scans.

National Institute for Clinical Excellence . Guidance on cancer services - improving outcomes
in urological cancers. The manual. 2002.

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: Il

Inclusion criteria Studies reporting the efficacy of bone scans for the detection of bone me-
tastasis in urological cancer.

Exclusion criteria -
Population -

Interventions Bone scans for the detection of bone metastasis. Serum PSA levels, histologi-
cal grade, clinical stage and bone pain as predictors of bone metastasis.

Outcomes The bone scan was used as the standard investigation and the other predictors of
metastasis (PSA, histological grade, clinical stage and bone pain) were compared with bone
scan results.

Results 18 prostate cancer case series reporting bone scans were identified, none however
was a true diagnostic accuracy study.

The authors of the review concluded that the bone scan is well established in prostate cancer,
the process is time consuming and expensive and there are questions about its specificity.
The use of other prognostic markers could identify a group of patients in whom bone scanning
may be omitted. Of the prognostic markers examined it appears that serum PSA level offers
the best means of identifying those at increased risk of metastasis. The research suggests
that men with PSA less than 10 ng/ml are unlikely to have bone metastases.

General comments -
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Clinical Evidence 2014

Table 30. Summary of included study characteristics: Does staging with MRI improve outcomes in men with prostate cancer?

Abbreviations: CT = computed tomography; PSA = prostate specific antigen; DRE = digital rectal examination; PCa = prostate cancer; RP = radical prostatectomy.

Study | Type of | Country | Time | No.of |Inclusion criteria Exclusion criteria Imaging Clinical
study period | patients staging
Lavery | Retro- us 2005- 677 Low risk PCa pa-|Patients who received imaging studies as part of an | Endorectal coil MRI in 60 (18%) patients | DRE
et al.| spective 2010 tients (PSA < 10|external research protocol, or for clinical reasons |(with or without CT or bone scan); CT in
(2011) | cohort ng/ml & biopsy Glea- | other than staging. International patients who re-|53 (16%) patients; bone scan in 28 (9%)
son score < 6) who|ceived pre-operative workup outside the US were | patients; CT & bone scan in 187 (57%)
underwent RP. excluded. patients.

Table 31. Summary of included study characteristics: In which patients with prostate cancer will MRI staging alter treatment?

Abbreviations: AS = active surveillance; DCE = dynamic contrast enhanced; DRE = digital rectal examination; MRI = magnetic resonance imaging; MRS = magnetic resonance spectroscopic imaging;

NR = not reported; Pca = prostate cancer; RP = radical prostatectomy; TRUS = transrectal ultrasound; TRUSbx = TRUS-guided biopsy.

Study Type of Country | Time No. of |Inclusion criteria Exclusion criteria Clinical | MRI staging group Notes
study period | patients staging
group
Augustin et| Prospective Austria 2006- 27 Clinically localised Pca patients who underwent | Incomplete MRI data. PSA &|[3.0-T pelvic phased-array coil
al. (2009) cohort 2007 RP. DRE MRI = 6 weeks after biopsy.
Bates et al.| Prospective UK NR 20 Clinically localised Pca patients undergoing RP. | NR TRUS | 0.5-T body coil MRI.
(1997) cohort
Brown et al. | Retrospective us 2002- 57 Patients undergoing MRI prior to RP for Pca; who | NR NR 1.5-T endorectal & pelvic phased
(2009) cohort 2005 subjectively felt at increased risk for extracapsular array coils MRI = 8-10 weeks
extension. after biopsy.
Cabrera et | Retrospective us 2000- 92 Patients with Pca who underwent MRI & selected | Patients without baseline PSA level or | DRE 1.5-T endorectal coil & pelvic
al. (2008) cohort 2001 AS for management. Gleason score available or follow-up phased array coil MRI & MRS.
PSA monitoring < 3 months.
Cirillo et al. | Retrospective Italy 2002- 143 | Patients undergoing MRI for Pca. NR NR 15-T endorectal & pelvic
(2008) cohort 2005 phased-array coils MRI.
Harat et al. Cohort Poland 2007- 174 Patients with newly diagnosed Pca. NR TRUS MRI Abstract
(2012) 2011 only
Hegde et al. | Retrospective us 2008- 118 Pca patients treated with RP; T1-T2; presence of | NR DRE, 3.0-T endorectal coil & phased
(2013) cohort 2011 other adverse factors causing concern PSA, & array coil T1, T2, DCE & DWI
TRUS
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Johnston et Cohort UK 2006- 350 Patients undergoing RP for Pca who had a pre- | NR NR Standard non-contrast enhanced | Abstract
al. (2011) 2010 operative MRI. 1.5-T MRI without use of an only
endorectal coil.
Joseph et | Retrospective us 1998- 67 Patients with Pca who underwent combined MRI | NR DRE 1.5-T endorectal coil & pelvic
al. (2009) cohort 2003 & MRSI followed by whole-pelvis external beam phased-array coil MRl & MRSI.
RT.
Kwek et al.| Prospective Japan 1999- 21 Pca patients who underwent MRI and RP. NR DRE 1.5-T pelvic phased-array coll
(2004) cohort 2001 MRI without endorectal coil.
Labanaris Retrospective | Germany | 2004- 75 Patients undergoing RP for Pca who were sexu- | Extracapsular extension at poster- | DRE 1.0-T endorectal phased-array
et al. (2009) cohort 2007 ally active & had satisfactory erectile function. olateral margin, palpable disease at coil conventional MRI & func-
apex, prior RT or hormone therapy, or tional endorectal MRI (DCE or
pre-operative impotence diffusion-weighted)
Nguyen et | Retrospective us 1992- 250 Patients with clinically localised (T1c or T2) Pca | Patient was claustrophobic, had in-| TRUSbx | 1.5-T endorectal coil MRI.
al. (2004) cohort 2001 receiving MRI prior to external beam RT with or | dwelling pacemaker or aneurysm clips,
without hormonal therapy before PSA failure. or refused MRI.
Novis et al.| Prospective Brazil 2005- 35 Patients with TRUS-proven Pca stage T1c-T2a, | Any previous hormonal blockade. TRUS 1.5-T endorectal & pelvic phased
(2011) cohort 2006 Gleason < 6 & PSA < 10 ng/mL, who underwent array coils MRI, MRS & DCE-MRI
RP. > 21 days after biopsy.
Panebianco | Prospective Italy 2006- 125 Patients with biopsy-proven Pca scheduled to | More than one biopsy with Gleason > 6 | DRE, 3.0-T endorectal coil & 8-channel
et al. (2012) cohort 2010 undergo bilateral nerve-sparing RP; T1c-T2a; | at ipsilateral side. PSA & |phased array coil
PSA < 10ng/ml; Gleason < 8. TRUS
Ploussard Prospective France 2001- 96 Patients undergoing MRI before RP with PSA < | Tumour involvement = 3 cores or tu- | NR 1.5-T endorectal coil MRI = 6
et al. (2010) cohort 2008 10 ng/mL, stage T1-T2a, Gleason < 6, & life ex- | mour length per core = 3 mm at patho- weeks after biopsy.
pectancy > 10 years; who met AS criteria on bi- | logical biopsy.
opsy.
Porcaro et| Prospective Italy NR 90 Patients with early Pca who underwent RP. NR NR Endorectal colil Abstract
al. (2005) cohort only
Poulakis et| Prospective | Germany | 1995- 201 |Clinically localised Pca patients who underwent| Neoadjuvant therapy. NR 1.0-T pelvic phased array coil
al. (2004) cohort 1998 MRI, RP & pelvic lymphadenectomy. MRI.
Presti et al.| Prospective us 1992- 56 Pca patients with PSA < 10 ng/ml & no bone pain. | Positive bone scan or prior radiotherapy | DRE & | 1.5-T endorectal & phased-array
(1996) cohort 1994 or hormone therapy. TRUS | coils MRI.
Pucar et al.| Prospective us 1997- 16 Stage T1-T2 Pca with PSA > 20 ng/ml or stage | < 4 weeks from major surgery, radio-| DRE 1.5-T phase array & endorectal
(2004) cohort 2000 T3-T4 or any stage with Gleason = 8 Pca patients | therapy/chemotherapy, or immunologi- coil MRI & MRSI combined.
receiving MRI prior to neoadjuvant, combined |cal therapy; severe comorbidities or
chemotherapy/hormone therapy prior to RP, RT |deep vein thrombosis or cardiovascular
or continued hormone therapy disease exacerbated within previous 6
months.
Renard- Prospective France 2009- 101 Patients with Pca who underwent preoperative | No prior hormone blockade. DRE 1.5-T pelvic phased array coil
Penna et al. cohort 2010 MRI & RP within 1 month of MRI. MRI = 8 weeks after biopsy.
(2011)
Romano et| Prospective Italy NR 97 Patients with early Pca referred for definitive ra- | NR NR Endorectal coil MRI at least 45 | Abstract
al. (2011) cohort diation. days after biopsy. only
Rarvik et al. | Prospective | Norway | 1995- 31 Patients with clinically localised Pca who under- | NR NR 1.0-T endorectal coil MRI
(1999) cohort 1997 went MRI prior to RP.
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Sanchez- Prospective Spain 1993- 20 Patients with clinically localised Pca who under- | NR DRE &|1.5-T endorectal coil & phased-

Chapado et cohort 1995 went RP. TRUS |array coil MRI = 3 weeks after

al. (1997) biopsy.

Schiavina et | Prospective Italy NR 46 Patients with intermediate- or high-risk Pca. NR DRE &|1.5-T conventional MRI & dy-| Abstract

al. (2011) cohort TRUS namic contrast-enhanced MRI at| only
least 6 weeks after biopsy.

Soulie et al. | Prospective France 1995- 176 Pca stage T1-T2 patients undergoing RP Prior ADT NR 1.0-T pelvic phased-array coil

(2001) cohort 1999 MRI

Terakedis Retrospective us 2008- 114 PCa patients referred for radiation therapy con- | NR NR NR Abstract

et al. (2012) cohort 2011 sultation only

Vapnek et| Prospective us 1988- 64 Patients with clinically localised PCa who under- | NR DRE & 1.5-T body coil MRI.

al. (1994) cohort 1992 went radical RP & pelvic lymphadenectomy. TRUS

Zhang et al. | Retrospective us 2003- 158 Patients who had undergone MRI before RP for | Any previous neoadjuvant hormonal | NR 1.5-T endorectal & pelvic

(2009) cohort 2004 PCa stage T1lc. therapy, neoadjuvant chemotherapy, or phased-array coils MRI com-

radiotherapy of the pelvis.

bined with proton MRS.

Prostate Cancer: DRAFT Evidence review (July 2013)

Page 248 of 1353




DRAFT FOR CONSULTATION

Health Economic Evidence

Information sources and eligibility criteria

The following databases were searched for economic evidence relevant to the PICO: MEDLINE,
EMBASE, COCHRANE, NHS EED. Studies conducted in OECD countries other than the UK were
considered (Guidelines Manual 2009).

Studies were selected for inclusion in the evidence review if the following criteria were met:
Both cost and health consequences of interventions reported (i.e. true cost-effectiveness analyses)
Conducted in an OECD country

Incremental results are reported or enough information is presented to allow incremental results to
be derived

Studies that matched the population, interventions, comparators and outcomes specified in PICO

Studies that meet the applicability and quality criteria set out by NICE, including relevance to the
NICE reference case and UK NHS

Note that studies that measured effectiveness using quality of life based outcomes (e.g. QALYS)
were desirable but, where this evidence was unavailable, studies using alternative effectiveness
measures (e.qg. life years) were considered.

Selection of studies

The health economist screened the literature search results obtained by the information specialist by
checking the article’s title and abstract for relevance to the review question. The full articles of non-
excluded studies were then attained for appraisal and compared against the inclusion criteria speci-
fied above.

Results

The diagram below shows the results of the search and sifting process. It can be seen that 827 pos-
sibly relevant papers were identified. Of these, five full papers relating to this topic were obtained for
appraisal. A further four papers were excluded as they were not applicable to the PICO or did not in-
clude an incremental analysis of both costs and health effects. Therefore only one paper (Stadl-
bauer et al. (2012)) was included in the current review of published economic evidence for this topic.

Stadlbauer et al. 2012 considered a German and Austrian health care setting and is written in Ger-
man. Typically, non-English language studies are excluded from evidence reviews but, given the
paucity of economic evidence in this area, an exception was made.

Prostate Cancer: DRAFT Evidence review (July 2013) Page 249 of 1353



DRAFT FOR CONSULTATION

Figure 8: Summary of evidence search and sifting process for this topic
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Quality and applicability of the included study

Stadlbauer et al was considered to be only partially applicable to the guideline because it was not
set in the UK (study considered a German and Austrian health care setting). In addition, it is unclear
whether discounting has been considered in the analysis as it has not been reported. Likewise, the
modelled time horizon has not reported, although it is presumed to cover the patient’'s expected life-

time.

Potentially serious limitations were also identified with the study. Further

sensitivity analysis could

have been conducted (particularly probabilistic sensitivity analysis). Furthermore, it was difficult to
verify that the data inputs were drawn from the best available evidence because of insufficient detalil
provided in the report (a problem that was exacerbated by the report being written in a non-English
language). The table below summarises the quality and applicability of the included studies.

Table 32. Table showing methodological quality and applicability of the

included study

Applicabilit
Methodological quality Dzl ausleaile eRlIEas

Partially applicable

Minor limitations

Potentially serious limitations

Stadlbauer et al. 2012

Very serious limitations

Modified GRADE table

The primary results of the analysis by Stadlbauer et al. 2012 are summarised in the modified

GRADE table below.
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Table 33. Modified GRADE table showing the included evidence (Stadlbauer et al. 2012) comparing methods of clinical staging

Study Population Comparators | Costs Effects Incr Incr ICER Uncertainty Applicability
costs effects and limita-
tions
Stadlbauer | Hypothetical | Therapy with- Per 12.191 Reference case One-way and multi-way sensitivity analyses were | Partly applica-
etal. cohort of out MR stag- patient | QALYs conducted on variables of interest to the authors. | ble.
2012 patients with | ing cost:
confirmed €18,759 MR staging was found to be dominant in all Potentially
prostate Therapy with Per 12.289 -€2,635 0.099 Therapy modelled scenarios with the exception of one serious limita-
cancer MR staging patient | QALYs QALYs | with MR analysis where the cost of prostate surgery was tions.
cost: staging is substantially reduced. However, even in this
€16,125 dominant. scenario MR staging was still cost-effective with

an ICER of €3,245 per QALY.

Comments: Study was written in the German language and would not typically be included in the evidence review. However, given the absence of any other
papers in the area, an exception has been made.
Possible that some errors were made in translating the document.
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Evidence statements

The results from Stadlbauer et al. 2012 show staging with MR imaging to be cost-effective in all
modelled scenarios. Furthermore, in the majority of scenarios, MR imaging was found to be domi-
nant i.e. more effective and less costly than standard clinical staging.

However, the study setting and potential methodological problems limit the applicability of these oth-
erwise strong results. Thus, it is difficult to draw any firm conclusions about the decision problem
under consideration by using the results of this analysis and the cost-effectiveness of MRI staging
remains, to a large degree, uncertain.

References

Stadlbauer, A, Bernt R, Salomonowitz E, Plas E, Strunk G, Eberhardt K. “Health economics
evaluation of magnetic resonance imaging for the staging of prostate cancer for Austria and
Germany”. Rofo 184(6):729-36 2012

Full evidence table

The full details of the study included in the evidence review are presented in the evidence table be-
low.
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Table 34. Full evidence table showing the included evidence (Mowatt et al. 2013) comparing subsequent investigation methods follow-
ing an initial negative biopsy

Primary Design Patient Interventions Outcome measures Results Comments
details characteristics
Study 1
Author: Type of analysis: Inclusion criteria: A. Therapy Effectiveness (QALYs) Funding:
Stadlbauer Cost-effectiveness analysis The studies included WithQUt MR | without MR staging 12.191 Not reported
etal. in the literature review staging With MR staging 12.289

Model structure: had to meet the follow- | B. Therapy Incremental 0.099 No compet-
Year: Decision analytic model (decision | NG criteria: with MR ing _interests
2012 tree) staging Cost per patient: are reported.

* MRI had to be used Without MR staging €18,759

Country: Cycle length: In a staging context With MR staging €16,125 Comments
Austria and | Not reported Incremental -2,635 German
Germany ¢ Findings had to be language

Time horizon: confirmed histologi- Individual ICERs paper

Not reported cally Without MR staging €1,539

Persoeciive: . MRI had to be car- With MR staging €1,312

Cost-effectiveness analysis from ried out with an MR ICER (cost per QALY): Dominant

health insurance perspective for
Austria and Germany

Source of base-line data:
Clinical data were sourced from a
literature review (presumably sys-

tematic). English and German
studies were searched using
MEDLINE.

The prevalence of prostate cancer
was sourced from a meta-analysis
by Divrik et al. 2007. In addition,
studies of localised prostate can-
cer patients receiving clinical stag-
ing and subsequent prostatectomy
were evaluated.

Source of effectiveness data:
Sensitivity and specificity rates

scanner with 1.5 or 3
Tesla,

e The MR images had
to be at least re-
viewed by an ex-
perienced radiolo-
gist,

e The MRI must at
least meet the stan-
dards of the conven-
tional anatomical
MRI

* Parameters on diag-
nostic accuracy had
to be reported or be
calculable from the
study results

Uncertainty:

One-way and multi-way sensitivity analyses
were conducted on variables of interest to
the authors. Authors present results using
individual cost-effectiveness ratios for each
treatment. True ICERs were not presented
but have been estimated using the data pre-
sented.

Varying the prevalence of prostate can-
cer, which has been staged incorrectly
lower.

25%

30%

35%

40%

Varying the type of MRI used (changing
sensitivity, specificity and cost)

ICER (coSt/QALY)

Dominant
Dominant
Dominant
Dominant

Prostate Cancer: DRAFT Evidence review (July 2013)

Page 253 of 1353




DRAFT FOR CONSULTATION

Primary
details

Design

Patient
characteristics

Interventions

Outcome measures

Results

Comments

were derived from published stud-
ies in the literature (as identified in
the literature search outlined
above). The staging accuracy of
MRI was sourced from 16 pub-
lished studies. One study was
used for the effectiveness of con-
ventional anatomical MRI and nine
published studies were used for
the effectiveness of additional MR
sequences i.e. dynamic contrast
enhanced MRI (DCE-MRI), diffu-
sion-weighted MRI (DWI) and MR
spectroscopy (MRS).

The probability of impotence and
incontinence after prostatectomy
(along with treatments for these
side effects) were calculated using
data from ten publications (five
meta-analyses and five cohort
studies) while the probability of
impotence and incontinence after
radiotherapy was based on three
published studies.

Mortality probabilities were calcu-
lated using data from four publica-
tions. Life expectancy tables were
derived using a web-based tool
from the Cedars-Sinai Medical
Center.

Source of utility data:

Utility data for the various health
states were sourced from three
published studies identified in the
systematic review.

Source of cost data:

The costs for Germany were
sourced from the financial eco-

¢ At least 20 people
had to be included in
the study

Studies that met all of
these criteria were
used for the calcula-
tion of the probabilities
and parameters used
in the model.

Exclusion criteria:
Not reported

Base case (popula-
tion):

Hypothetical cohort of
patients with con-
firmed prostate cancer

Sample size:
Not stated. Results
presented per patient.

Age:
65 years old

Gender:
Men

Subgroup analysis:
Not reported

Dynamic Contrast Enhanced (DCE)
MR Spectroscopy (MRS)

Diffusion Weighted Imaging (DWI)
Conventional atomic MRI

Varying therapy cost
Cost of prostate surgery
€6,500
€11,125
€15,750
€20,375
€25,000
Cost of hormone/ radiation therapy
€3,500
€4,375
€5,250
€6,125
€7,000

Two-way sensitivity analysis was also con-
ducted whereby both therapy costs were
varied simultaneously. Net monetary benefit
(based on WTP = €3,500) is graphically pre-
sented with these two variables varied.

Probabilistic sensitivity analysis (PSA) was
not conducted.

ICER (COSt/QALY)

Dominant
Dominant
Dominant
Dominant

ICER (cOSt/QALY)

€3,245

Dominant
Dominant
Dominant
Dominant

Dominant
Dominant
Dominant
Dominant
Dominant
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Primary
details

Design

Patient
characteristics

Interventions

Outcome measures

Results

Comments

nomics department at a university
hospital and a Schloss Werneck
MRI centre.

The costs for Austria were sourced
from a survey of the relevant de-
partments at the state hospital and
St Polten Hanusch Hospital Vi-
enna.

Five additional published studies
were used to estimate the costs
associated with the consequences
of prostate surgery, radiation and
hormone therapy.

Currency unit:
Euros (€)

Cost year:
Not reported

Discounting:
Not reported
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