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Preface

The Agency for Healthcare Research and Quality (AHRQ) conducts the Effective Health
Care Program as part of its mission to organize knowledge and make it available to inform
decisions about health care. As part of the Medicare Prescription Drug, Improvement, and
Modernization Act of 2003, Congress directed AHRQ to conduct and support research on the
comparative outcomes, clinical effectiveness, and appropriateness of pharmaceuticals, devices,
and health care services to meet the needs of Medicare, Medicaid, and the Children’s Health
Insurance Program (generally known by its acronym, CHIP).

AHRAQ has an established network of Evidence-based Practice Centers (EPCs) that produce
Evidence Reports/Technology Assessments to assist public- and private-sector organizations in
their efforts to improve the quality of health care. The EPCs now lend their expertise to the
Effective Health Care Program by conducting comparative effectiveness reviews (CERs) of
medications, devices, and other relevant interventions, including strategies for how these items
and services can best be organized, managed, and delivered.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews are useful because they define the strengths and limits of the evidence,
clarifying whether assertions about the value of the intervention are based on strong evidence
from clinical studies. For more information about systematic reviews, see
http://www.effectivehealthcare.ahrq.gov/reference/purpose.ctm.

AHRQ expects that CERs will be helpful to health plans, providers, purchasers, government
programs, and the health care system as a whole. In addition, AHRQ is committed to presenting
information in different formats so that consumers who make decisions about their own and their
family’s health can benefit from the evidence.

Transparency and stakeholder input from are essential to the Effective Health Care Program.
Please visit the Web site (http://www.effectivehealthcare.ahrq.gov) to see draft research
questions and reports or to join an e-mail list to learn about new program products and
opportunities for input. Comparative Effectiveness Reviews will be updated regularly.

We welcome comments on this CER. They may be sent by mail to the Task Order Officer
named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, Rockville, MD
20850, or by e-mail to: epc@ahrq.hhs.gov.

Carolyn M. Clancy, M.D. Stephanie Chang M.D., M.P.H.
Director, Agency for Healthcare Research Director, EPC Program
and Quality Center for Outcomes and Evidence

Agency for Healthcare Research and Quality
Jean Slutsky, P.A., M.S.P.H.
Director, Center for Outcomes and Evidence Christine Chang M.D., M.P.H.
Agency for Healthcare Research and Quality Task Order Officer

Center for Outcomes and Evidence

Agency for Healthcare Research and Quality
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Comparative Effectiveness of Therapies for Clinically
Localized Prostate Cancer: An Update of a 2008
Comparative Effectiveness Review

Structured Abstract

Objective. To comprehensively review and update the effectiveness and harms of treatments for
clinically localized prostate cancer.

Data Sources. MEDLINE®, PreMEDLINE, and EMBASE®, the Cochrane Library, the Database
of Abstracts of Reviews of Effects, the Health Technology Assessment Database, gray literature,
and the U.K. National Health Service Economic Evaluation Database from January 01, 2007,
through January 23, 2013.

Review Methods. We synthesized evidence from randomized controlled trials (RCTs) and
nonrandomized comparative studies published in English that evaluated treatments and reported
clinical or biochemical outcomes in patients with clinically localized prostate cancer.

Results. Seven RCTs and 20 nonrandomized comparative studies evaluating numerous treatment
options met inclusion criteria. However, no given comparison was represented by more than one

or two studies, so for most comparisons (particularly those performed in nonrandomized studies)
the strength of evidence (SOE) was insufficient. The exceptions are summarized below.

The Scandinavian Prostate Cancer Group-4 (SPCG-4) trial reported data on all-cause and
prostate cancer—specific mortalities at the end of the 15-year followup period that favored RP
over watchful waiting (strength-of-evidence [SOE]: low). Data at 12-year followup from
SPCG-4 and The Prostate Intervention Versus Observation Trial (PIVOT) was inconclusive for
these outcomes. Findings from subgroup analyses suggesting the advantage of RP might be
associated with younger age and higher PSA levels were somewhat inconsistent between trials
(SOE: insufficient).

Two RCTs that each compared EBRT versus EBRT plus ADT both reported an improvement
in overall survival and prostate cancer-specific mortality among men who received EBRT plus
ADT (SOE: low). Findings from subgroup analyses suggesting that the advantage of EBRT plus
ADT might be associated with lower comorbidity and intermediate risk levels were not
confirmed in both trials (SOE: insufficient).

The definition and severity of adverse events varied greatly across studies. Adverse events
such as urinary incontinence, bowel incontinence, and erectile dysfunction were mostly reported
among men who underwent RP. Conversely, adverse events such as genitourinary toxicity,
gastrointestinal toxicity, and erectile dysfunction were reported among men who received
radiation therapy.

Conclusions. The evidence for most treatment comparisons is largely inadequate to determine
comparative risks and benefits. Although limited evidence favors RP over watchful waiting and
EBRT plus ADT over EDT, the patients most likely to benefit and the applicability of these
study findings to contemporary patients and practice remain questionable. More RCTs that can
control for many of the unknown and known confounding factors that can affect long-term
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outcomes are needed to evaluate comparative risks and benefits of a number of therapies for
clinically localized prostate cancer.

vil



Contents

EXECULIVE SUMIMATY .cuuurriiiiiisnricnsssnnnecssssssecssssssnesssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssass ES-1

Therapies for Clinically Localized Prostate Cancer ............cccccveeeiieeeiieeiieeniiee e ES-2

Scope and Key QUESIONS .......eeeeiiiiiiieeiiieeiiee et e eieeeeiee e e svee e aeeeeaeeesaeesnaeesnneees ES-3

PICOTS CIIOIIA. . cutieeieeieeeite ettt ettt sttt et e e e b e sae e e b e e ES-4

IMIEEROMS ...ttt ettt ettt et st be e ES-5

RESULES ...ttt ettt ettt e ES-7

Executive Summary Reference LiSt ........ccoeiiiciisnniccsisnnicssssnnnccsssssecsssssssssssssssssssssssssssssnss ES-1

INErOAUCTION . ..uceeeieieiiiicteeitencteeciteesineeesssttesssneessstesssssessssnssssssssssseessssasssssnsssssnssssasssssasssssassssas 1

Therapies for Clinically Localized Prostate Cancer ...........cccccveeviiieeiieenieeeniie e 4

Findings From the Original REPOTt.........cccouiiriiiiiiiiiiie et 5

Rationale fOr UPAAte ........ccuvieiuiiiiiiieciieecee ettt e sta e e e e e e e e e ennaeenens 6

I.  Scope and Key QUESTIONS ......cccuviiiiiiieiiieeeiieeeieeesieeereeeiveeeteeeseaeesseeesreeesseeesseeens 6

II. Analytic FrameWOTK .........ccciiiiiiiiiii ettt aee e aee e 8

IMEEROAS..c..cuueeineiinteicnnticnneecsneecineesssnecsssanesssseessssessssnesssssessssnsssssssssssesssssessssssssssssssssasssssasssssasssses 9

Criteria for Inclusion and Exclusion of Studies for This Review Update ...........c.ccccvveennnnnee. 9

Study Design and Reporting CriteTia.........cecuieeiuiieeiiieeeiiieeieeeeieeesiveeeseveeessreeseeeesneeesneees 9

|3 (010 2 I @) 417 o F OO OSSP PPUPROTR 11

POPUIATION ...ttt e et e e e ta e e eta e e entaeeensaeeenbaeeenneeeenree s 11

INEETVENLIONS ...ttt ettt ettt e et e bt e s it e st e e siteeabeesaeeens 11

LO10) 100 0 110 ) PSSR 11

OULCOIMIES ...ttt et ettt et e et e e bt e ettt e st b eesabbeesabteesabeeesabeeenaneeas 11

TN .ttt et e e et e et e e e taee e tbeeesaseeessaeesnsseeensseeensaeeensaeeenseeennreeas 11

N 111310 Y USSP 11
Searching for the Evidence: Literature Search Strategies for Identifying Relevant Studies

To Answer the Key QUESIONS ......cuviiiiiiiiiieeciiecciee ettt et e e e e veeeeae e eraeesreeesnseeesnneeas 11

A. Data Abstraction and Data Management .............cccveeecvieeriieenieeeniee e eiee e 13

B. Assessment of Methodological Risk of Bias of Individual Studies..............cc.c........ 13

LG B T 1 B 7 111 1513 TSRS 15

D. Strength of the Body of EVIence...........ccccuvveiiiiiiiiieiieceeeeeeeeeeeee e 15

Assessing the Applicability of the Evidence for Each Key Question...........ccccceeeeveeeevieenenn. 16

Peer Review and Public COMMENTATY .......c.ceeviuiiiiiieeiiee ettt 16

RESULLS ceeeeeinirinniiiiinticiintecitiecstencsneessnnessneesssseessssesssssessssnesssssesssssessssssssssnsssssssssssssssssssssssssssssssss 17

Literature Search RESUILS ........coouiiiiiiiiiiie e 17

ReESUItS DY COMPATISON ...eeuiiieiiiiieciieeciieeeieeeeiee et e et e et eeeeaeeetaeeesaeeessaeeessaeesnsaeesnseeensseeas 21

Randomized Controlled Trials.........coouiiiiiiiiiiiieee e 21

Efficacy and Adverse Events OULCOMES........cccuviervieeriieeiiieeiee et sveeesreeeeaee s 24

Randomized Controlled Trials - Comparisons Across Primary Treatment Categories.... 24
Randomized Controlled Trials — Comparisons Within Primary Treatment Categories ... 27

Nonrandomized Comparative StUAIES ........cceeeriiiieiiieeiiie e 29
RISK OF BIaS ..ttt et ettt et 36
FINAINES. ..ttt et e et e e e et e e e ta e e esae e entaeeenbaeeenraeeenbeeeenrees 36

Randomized Controlled Trials - Comparisons Across Primary Treatment Categories.... 38
Randomized Controlled Trials — Comparisons Within Primary Treatment Categories ... 38
Nonrandomized Comparative StUAIES ........ccceeeriiiieiiieeeiie e 38
Randomized Controlled Trials — Comparisons Across Primary Treatment Categories ... 38

viii



Randomized Controlled Trials — Comparisons Within Primary Treatment Categories ... 38

Nonrandomized Comparative StUAIES ........ccceeerviiieeiieeiiie e 38
DISCUSSION.ccuueiiiiteiiiieeiineeiineesssneesssnecsssnecsssnecsssnesssssssssssessssesssssssssssnsssssasssssssssssssssssssssssssssssssssanse 38
Key Findings and Strength of EVIAeNce ..........cooeeiiieiiiieciiececeeeeee e 38
PN o) 01 o713 1 113 2RSS PPS 38
Implications for Clinical and Policy Decisionmaking...........ccceeeeveeerieeeiieeeciieeeiieesiee e 38
Limitations of the Evidence Base ...........cccooiiiiiiiiiiiiiiiee e 38
RESCATCH GAPS...utiieiiiieeiiieceee e ettt e et e e et e e e eaeeessaeeessteeessaeeessaeesssaeesnseeennseeas 38
CONCIUSTIONS ..ttt et ettt h e et e s ae e et e e bt e et e e sabeenbeesaeeenbeesaeeenbeeneee 38
Acronyms and ADDIevIiations .....cceeeiccccveiiccsssniecsssssnsesssssssesssssssssssssssssssssssssssssssssssssssssssssssssass 38
REFCIEIICES cuuereuneriiniicisniicssniensteiisnnessttessenessseessssesssssesssssesssssesssssessssssssssnsssssssssssssssssssssssssssssssss 38
Tables

Table 1. Tumor (T) stages 2
Table 2. Lymph node (N) stages 2
Table 3. Metastasis (M) stages 2
Table 4. Anatomic and prognostic staging 3
Table 5. Treatment options for clinically localized prostate cancer 4
Table 6. Inclusion criteria: Key Question 1 10
Table 7.  Inclusion criteria: Key Question 2 10
Table 8.  Inclusion criteria: Key Question 3 10
Table 9. Inclusion criteria: Key Question 4 10
Table 10. Electronic database searches 12
Table 11. Risk of bias of included studies 14
Table 12. Strength-of-evidence grade for the body of evidence 15
Table 13. Reported outcomes for randomized controlled trials 19
Table 14. Reported outcomes for nonrandomized comparative studies 19

Table 15. Overview of randomized controlled trials across primary treatment categories
(3 trials): Key Question 1 22

Table 16. Overview of randomized controlled trials within primary treatment categories
(4 trials): Key Question 1 23
Table 17. Overview of nonrandomized comparative studies (20 studies): Key Question 1 31

Table 18. Key Question 1: Strength of evidence grades for randomized controlled trials
across primary treatment categories 38

Table 19. Key Question 1: Strength of evidence grades for randomized controlled trials
within primary treatment categories 38

Table 20. Key Question 1: Strength of evidence grades for nonrandomized comparative
studies 38

Table 21. Overview of randomized controlled trials across primary treatment categories
(2 trials): Key Question 2 38

Table 22. Overview of randomized controlled trials within primary treatment categories
(2 trials): Key Question 2 38
Table 23. Overview of *nonrandomized comparative studies (2 studies): Key Question 2 38

1X



Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.
Table 30.

Table 31.

Table 32.

Table 33.

Table 34.

Table 35.
Table 36.

Table 37.

Table 38.

Table 39.

Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.

Table 49.

Table 50.
Table 51.

Key Question 2: Strength of evidence grades for randomized controlled trials

across primary treatment categories 38
Key Question 2: Strength of evidence grades for randomized controlled trials

within primary treatment categories 38
Key Question 2: Strength of evidence grades for nonrandomized comparative

studies 38
Overview of randomized controlled trials across primary treatment categories

(2 trials): Key Question 4 38
Overview of randomized controlled trials within primary treatment categories

(1 trial): Key Question 4 38
Overview of *nonrandomized comparative studies (5 studies): Key Question 4 38
Key Question 4: Strength of evidence grades for randomized controlled trials

across primary treatment categories 38
Key Question 4: Strength of evidence grades for randomized controlled trials

within primary treatment categories 38
Key Question 4: Strength of evidence grades for nonrandomized comparative

studies 38
Summary of the main findings from randomized controlled trials for

Key Question 1 38
Summary of the main findings from nonrandomized comparative studies for

Key Question 1 38

Summary of the findings from randomized controlled trials for Key Question 2 38
Summary of the findings from nonrandomized comparative studies for Key

Question 2 38
Summary of the main findings from randomized controlled trials for

Key Question 4 38
Summary of the main findings from non-randomized comparative studies for

Key Question 4 38
Factors affecting the applicability of the evidence from randomized controlled

trials 38
Electronic database searches A-38
Topic-specific search terms A-38
EMBASE/MEDLINE—OVID syntax A-38
PubMed A-38
Cochrane Library A-38
Questions used for title, abstract, and full-length article review B-38
Risk-of-bias assessment for Key Question 1 (randomized controlled trials) D-38

Risk-of-bias assessment for Key Question 1 (nonrandomized comparative studies)D-38
Description of study design and selection criteria and treatment (randomized

controlled trials) E-38
Description of study design and selection criteria and treatment (nonrandomized
comparative studies) E-38

Baseline demographic and tumor characteristics (randomized controlled trials) F-38

Baseline demographic and tumor characteristics (nonrandomized comparative
studies) F-38



Table 52. Overall mortality (randomized controlled trials) G-38

Table 53. Overall mortality (nonrandomized comparative studies) G-38
Table 54. Overall survival (randomized controlled trials) G-38
Table 55. Overall survival (nonrandomized comparative studies) G-38
Table 56. Prostate cancer—specific mortality (randomized controlled trials) G-38
Table 57. Prostate cancer—specific mortality (nonrandomized comparative studies) G-38
Table 58. Biochemical failure (randomized controlled trials) G-38
Table 59. Biochemical failure (nonrandomized comparative studies) G-38
Table 60. Biochemical progression—free survival (randomized controlled trials) G-38
Table 61. Biochemical progression—free survival (nonrandomized comparative studies)  G-38
Table 62. Progression to metastasis (randomized controlled trials) G-38
Table 63. Progression to metastasis (nonrandomized comparative studies) G-38
Table 64. Quality of life (randomized controlled trials) G-38
Table 65. Quality of life (nonrandomized comparative studies) G-38
Table 66. Reported adverse events (randomized controlled trials) G-38
Table 67. Reported adverse events (nonrandomized comparative studies) G-38

Table 68. Ongoing clinical trials within the United States (http://clinicaltrials.gov/ct2/home)H-38
Table 69. Ongoing clinical trials outside the United States

(http://www.epi.bris.ac.uk/protect/) H-38
Figures
Figure 1.  Analytic FramewWOrK ........ccccoiviiiiiiiiiiiiie ettt 8
Figure 2. Literature flow dia@ram..........ccoeeeuiiiiiiiieiiie et eee e e e e s e e sree e 18
Appendixes

Appendix A. Literature Search Methods

Appendix B. Forms Used for Title, Abstract, and Full-Length Article Review
Appendix C. Full-Length Review Excluded Studies

Appendix D. Risk of Bias Assessment for Key Question 1

Appendix E. Key Questions 1-4: Study Selection Criteria and Description of Treatment
Appendix F. Baseline Demographic and Tumor Characteristics

Appendix G. Evidence Tables

Appendix H. Ongoing Clinical Trials

X1



Executive Summary

Prostate cancer is the most common nondermatologic cancer in men."” The American Cancer
Society estimates that in 2012, 241,740 men were expected to receive a diagnosis of prostate
cancer and 28,170 were expected to die from the disease.! Approximately 90 percent of those
who receive such a diagnosis have cancer confined to the prostate gland (clinically localized
disease). Since 2004, the prostate cancer incidence rate has decreased by 2.7 percent annually
among men 65 years of age or older and has remained steady among men younger than age 65.'
The major risk factors for prostate cancer are advanced age, race, and ethnicity (the highest
incidence is in blacks), and family history.

Many cases of prostate cancer have a protracted course if left untreated. Many men die with
prostate cancer, rather than from it.> During its early stages, clinically localized prostate cancer is
usually asymptomatic.* However, as the cancer grows, it may cause urinary problems, such as
blood in the urine, pain or a burning sensation during urination, a weak urine stream, inability to
urinate, and frequent urination, especially at night. These presenting symptoms, along with a
physical examination, prostate-specific antigen (PSA) levels, and biopsy, may be used to
evaluate patients for the presence of prostate cancer.

The practice of evaluating healthy men with no prostate symptoms for prostate cancer is
controversial. The PSA test is used to measure blood levels of PSA, a protein produced by the
prostate gland.* Elevated PSA levels may indicate the presence of prostate cancer, but elevations
are also seen in conditions such as benign prostatic hyperplasia and prostatitis. In contrast, some
patients with prostate cancer do not have elevated levels of PSA.’ In recent years, more frequent
use of PSA testing has intensified concern about overdiagnosis of prostate cancer (i.e., detection
of cancer that would have remained silent and caused the patient no illness throughout his
lifetime).>*

In May 2012, the U.S. Preventive Services Task Force recommended against PSA-based
screening for prostate cancer in healthy men of all ages, concluding that the harms of screening
outweigh the benefits (Grade D recommendation).® This recommendation, however, remains
controversial among health care professionals. Potential benefits of regular PSA screening
include early cancer detection and reduced mortality rates. Potential harms include anxiety
related to abnormal results, pain, infection, bleeding due to diagnostic biopsies, and the
morbidity of definitive treatment in men who may not need such treatment.”

Determining which men with clinically localized prostate cancer are most likely to benefit
from interventions such as surgery and radiation could potentially improve the balance of
benefits and harms, especially in those identified by screening. Current practice is to use tumor
grade as the primary prognostic variable in patients with clinically localized prostate cancer.’
After biopsy confirms the presence of the cancer, pathologists report tumor grade using the
Gleason score, which ranges from 2—10.* Gleason 8—10 tumors are considered the most
aggressive, Gleason 7 tumors are considered somewhat less aggressive, and Gleason 6 or lower
tumors are considered potentially indolent.'" Although the primary measure of tumor
aggressiveness is the Gleason histologic score, efforts are under way to identify more reliable
prognostic factors. PSA/PSA kinetics and digital rectal examination are still very important when
deciding treatment. Additionally, radiographic imaging in high-risk disease is valuable, along
with other diagnostic assessments before making definitive treatment decisions.

Staging is the process of assessing whether the cancer is confined to the prostate gland or has
spread and to what extent.” Staging of prostate cancer could be clinical (based on a digital rectal
examination of the prostate gland, prostate biopsy, and laboratory tests) or pathological (based
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on surgery and examination of resected prostate tissue). The staging system currently used is the
American Joint Committee on Cancer TNM classification.* The TNM classification is based on
the extent of primary tumor (T stages), whether cancer has spread to the adjacent lymph nodes
(N stages), and any metastasis (M stages).*'> The TNM categories are combined with the
Gleason histologic score and PSA results (stage grouping) to determine the overall stage, which
is commonly reported as Stages I, IIA, 1IB, III, and IV, with stage I being the least advanced and
stage IV being the most advanced. In the absence of a Gleason histologic score, staging can still
be based on the TNM classification.
Another categorization incorporating PSA levels, Gleason histologic score, and TNM stage
stratifies tumors into low-, intermediate-, and high-risk (in terms of their likelihood of
progressing with no treatment or recurring after early intervention).*
* Low risk (corresponding to stage I): a PSA level of 10 ng/mL or less, a Gleason score of
6 or less, and a clinical stage of T1c or T2a

* Intermediate risk (roughly corresponding to stage IIA): a PSA level of 10-20 ng/mL,
a Gleason score of 7, or a clinical stage of T2b but not qualifying for high risk

* High risk (roughly corresponding to stage IIB): a PSA level of more than 20 ng/mL,
a Gleason score of 8-10, or a clinical stage of T2c¢

Clinicians make pretreatment assessment of whether prostate cancer is localized by
determining tumor stage, basing their decision on a clinical examination (principally by digital
rectal examination). Prostate cancer that is believed to be confined to the prostate gland (T1-T2,
NX, MO; or stage I-II) is considered clinically localized* and is the focus of this report.

Therapies for Clinically Localized Prostate Cancer

The primary goal of treating clinically localized prostate cancer is to target the men most
likely to need intervention to prevent disability or death while minimizing intervention-related
complications. Frequently used treatment options include the following:

* Radical prostatectomy (RP), including laparoscopic or robotic-assisted prostatectomy

* External beam radiotherapy (EBRT), including conventional radiation, intensity-
modulated radiation (IMRT), three-dimensional conformal radiotherapy (3-D-CRT),
stereotactic body radiation therapy, and proton beam therapy

* Interstitial brachytherapy (BT)

* Cryotherapy

* Hormonal therapy

* Observation or watchful waiting (WW) (the two terms are used interchangeably
throughout the report)

* Active surveillance

* High-intensity focused ultrasound (HIFU)

Choice of treatment options may be influenced by factors such as patient age and health at
the time of the diagnosis, life expectancy, estimated likelithood of cancer progression without
treatment, the surgeon’s experience and preference, and treatment-related convenience, costs,
and potential for eradication and adverse effects (e.g., incontinence, sexual dysfunction).® Before
choosing any intervention, an assessment of the overall health status of patients is important
because it may influence response to therapy, severity of complications, and life expectancy.*

The National Cancer Institute and the Centers for Disease Control and Prevention sponsored
a National Institutes of Health (NIH) State-of-the Science Conference in December 2011 to
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better understand the risks and benefits of active surveillance and other observational
management strategies for PSA screening—detected, low-grade, localized prostate cancer.” The
panel concluded that active surveillance should be offered to patients with low-risk prostate
cancer. Active surveillance usually includes hands-on followup in which PSA levels are checked,
prostate biopsies may be repeated, and subsequent treatment is planned.

The NIH panel used the term “watchful waiting” to describe a palliative observational
strategy—that is, waiting for symptoms to appear and then intervening to manage the symptoms.
In the 2008 comparative effectiveness review (CER) that we are updating, “Comparative
Effectiveness of Therapies for Clinically Localized Prostate Cancer,” these two approaches were
considered together." In the literature, the distinction between active surveillance (with curative
intent) and other observational strategies (with palliative intent) has not always been clear;
however, for this systematic review update we attempted to separate the two using the definitions
proposed at the NIH State-of-the-Science Conference in 2011.°

Scope and Key Questions

This report updates a 2008 CER conducted by the University of Minnesota EPC. A
surveillance analysis conducted by the Southern California EPC in May 2012 determined the
need for this update. In the analysis, investigators evaluated the key questions (KQs) from the
2008 CER and conducted a restricted literature search for new evidence.'* The key finding of the
analysis was that the Prostate Cancer Intervention Versus Observation Trial (PIVOT),'*'®
published after the 2008 report, has outdated conclusions. Specifically, the analysis suggested
that KQs 1, 2, and 4 should be reevaluated because newly available evidence from the PIVOT
trial and other recent studies may change the conclusions from those of the previous report.'*

This update examined the same four KQs as the original 2008 report on the comparative
effectiveness of treatments for clinically localized prostate cancer. Although these KQs were
reviewed and approved by the Agency for Healthcare Research and Quality (AHRQ) and
discussed with Technical Expert Panel (TEP) members for the original report, we presented them
for discussion with a newly convened TEP for this update and made changes as necessary. This
update summarized the more recent evidence comparing the relative effectiveness and safety of
treatment options for clinically localized prostate cancer. We addressed the following KQs:

Key Question 1
What are the comparative risks and benefits of the following therapies for clinically localized
prostate cancer?
a. RP, including open (retropubic and perineal) and laparoscopic (with or without
robotic assistance) approaches
b. EBRT, including standard therapy and therapies designed to decrease exposure to
normal tissues such as 3-D-CRT, IMRT, proton beam therapy, and stereotactic body
radiation therapy
Interstitial BT
Cryotherapy
Ww
Active surveillance
Hormonal therapy
HIFU

S oo Ao
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Key Question 2

How do specific patient characteristics (e.g., age, race/ethnicity, presence or absence of
comorbid illness, preferences such as trade-off of treatment-related adverse effects vs. potential
for disease progression) affect the outcomes of these therapies overall and differentially?

Key Question 3
How do provider/hospital characteristics affect outcomes of these therapies overall and
differentially (e.g., geographic region, case volume, learning curve)?

Key Question 4

How do tumor characteristics (e.g., Gleason score, tumor volume, screen-detected vs.
clinically detected tumors, and PSA levels) affect the outcomes of these therapies overall and
differentially?

PICOTS Criteria

The key questions identified the following PICOTS (population, interventions, comparators,
outcomes, timing, and setting) parameters.

Population
* KQs 1-4: Men considered to have clinically localized prostate cancer (T1-T2, NO—X,
MO0-X) regardless of age, histologic grade, or PSA level. Articles were excluded if men
with disease stage higher than T2 were enrolled, and outcomes were not stratified by
stage.

Interventions
* For KQs 1-4, we included treatment options for men with clinically localized prostate
cancer: RP (including retropubic, perineal, laparoscopic, robotic-assisted), WW, active
surveillance, EBRT (including conventional radiation, IMRT, 3D-CRT, proton beam, and
stereotactic body radiation therapy), BT, hormonal therapy, HIFU, and cryotherapy.

Comparators
* Any interventions of interest listed above.

Outcomes

* The primary outcome is overall mortality or survival. Additional outcomes include
prostate cancer—specific mortality or survival, biochemical (PSA) progression, metastatic
and/or clinical progression-free survival, health status, and quality of life (QOL). We
focused primarily on common and severe adverse events of treatment, including bowel,
bladder, and sexual dysfunction, as well as harms from biopsy such as bleeding and
nosocomial infections.

* For KQ 3, we searched outcomes after radical prostatectomy, the most common treatment
for localized prostate cancer, in association with provider location, case volume, and
affiliation with academic centers.

ES-4



Timing
* Duration of followup was appropriate for the outcome under consideration.

Settings
* No restrictions by setting.

We also prepared an analytic framework illustrating the relationship between the KQs and
the outcomes of interest (see Figure 1 in main body of report).

Methods
Search Strategy

Literature searches were performed for the time period January 1, 2007, through
January 23, 2013, by medical librarians who followed established systematic search protocols.
For all KQs, we searched the following databases on the OVID SP platform using the one-search
and deduplication features: MEDLINE, PreMEDLINE, and EMBASE. We also searched the
Cochrane Library (including the Central Register of Controlled Trials, the Cochrane Database of
Methodology Reviews, and the Cochrane Database of Systematic Reviews), the Database of
Abstracts of Reviews of Effects, the Health Technology Assessment Database, gray literature,
and the U.K. National Health Service Economic Evaluation Database for unique reviews, trials,
economic analyses, and technology assessments. We also used resources available through the
EPC Scientific Resource Center to access Scientific Information Packets.

Study Selection

We used the same study selection criteria as in the 2008 report. For KQs 1, 2, and 4, we
included randomized trials only if the randomized treatment allocation was based on men with
clinically localized disease and if clinical outcomes were reported for T1 and T2 disease
separately from T3 and T4 disease. In the absence of any randomized trials, large nonrandomized
comparative studies (n>500) that employed a matching procedure to ensure baseline
comparability of treatment groups were considered for inclusion. For KQ 3, we included
multicenter or comparative observational studies that examined the effect of provider
characteristics on the diagnosis and treatment of localized prostate cancer.

Data Extraction and Management

We used the DistillerSR® (Evidence Partners Inc., Ottawa, Ontario, Canada) Web-based
systematic review software for abstract screening and data extraction. Each team member’s data
extraction was reviewed by one other team member. Also, because of the possibility of
subjective interpretation, the risk-of-bias items were judged in duplicate. We resolved all
discrepancies through discussion. Two researchers extracted study, patient, tumor, and
intervention characteristics and predefined outcomes onto standardized forms. Standard errors,
regression coefficients, and 95 percent confidence interval (95% CI) were calculated from
reported means, standard deviations, and sample size when provided/appropriate.'” Multiple
publications of the same study (e.g., publications reporting subgroups, other outcomes, longer
followup) were identified by examining author affiliations, study designs, enrollment criteria,
and enrollment dates.
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Risk-of-Bias Assessment of Individual Studies

Because of the possibility of subjective interpretation, assessment of methodologic risk of
bias of individual studies was performed by two researchers for each study, and discrepancies
were resolved by consensus. When consensus could not be reached, a third researcher
adjudicated. We assessed the risk of bias by following the guidelines in the chapter, “Assessing
the risk of bias of individual studies when comparing medical interventions” in the “Methods
Guide.”"®

For KQs 1, 2, and 4, we assessed the risk of bias for the studies by evaluating several items
such as randomization, allocation concealment, intention-to-treat-analysis, and completeness of
followup. Additionally, we assessed fidelity to the protocol to address performance bias and
blinding of outcome assessors to address detection bias when outcomes are subjective. To be
considered as having low risk of bias, the study must have met all the following conditions:
randomization of study participants to treatment groups; concealment of allocation; data analysis
based on the intention-to-treat-principle; if outcome assessors were not blinded or blinding of
outcome assessors was not reported, then the outcome must have been objective; a difference of
15 percent or less in the length of followup for the comparison groups; more than 85 percent of
enrolled patients provided data at the time point of interest; and good fidelity to the protocol.

To be considered as having high risk of bias, the study must have met at least one of the
following criteria: trial did not randomly assign patients to study groups and did not blind
outcome assessors; trial had a difference of 15 percent or less in the length of followup for
comparison groups; or trial did not have good fidelity to the protocol. To be considered as having
medium risk of bias, the study met neither the criteria for low risk of bias nor the criteria for high
risk of bias.

Data Synthesis

Because of the differences in study designs, treatments, patient and tumor characteristics, and
reporting of outcomes, the 2008 report did not pool studies for KQs 1, 2, and 4. For the same
reason, we performed only qualitative analysis in this update. Since RCTs and nonrandomized
comparative studies differed substantially in average risk of bias, we performed separate
qualitative analyses and present results separately for these study designs. We further stratified
results based on comparisons across primary treatment categories and comparisons within
primary treatment categories. Generally, we reported summaries of effectiveness and adverse-
event outcomes with ranges according to treatment option, tumor characteristics, and group
sample size. For KQ 1, we summarized and discussed comparative risks, benefits, and outcomes
of therapies. For KQ 2, we summarized how patient characteristics affect outcomes. For KQ 4,
we summarized how tumor characteristics affect outcomes.

Strength of the Body of Evidence

We provided evidence ratings for the following patient-oriented outcomes: overall mortality or
survival, prostate cancer—specific survival, and quality of life. We assessed strength of evidence
by following the guidelines from the publication, “Grading the Strength of a Body of Evidence
When Comparing Medical Interventions,” by Owens et al.'” We graded the SOE based on the
following domains: risk of bias (low, medium, or high), consistency (consistent, inconsistent, or
unknown/not applicable), directness (direct or indirect), and precision (precise or imprecise).
Two independent graders assessed each domain, and differences were resolved by consensus.
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The SOE was allotted an overall grade of high, moderate, low, or insufficient as outlined by
Owens et al."” The decision to grade an evidence base as insufficient rather than low usually
reflected an imprecise effect estimate (a nonstatistically significant effect with 95% confidence
intervals wide enough to allow the possibility of a significant benefit for one treatment compared
with another) in an evidence base with only one or two studies. Evidence from a single study
with medium or high risk of bias was also graded as insufficient. When evidence came from
subgroup analyses (KQ2 and KQ4), the strength of evidence was lo