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Abstract

National Institutes of Health (NIH) Consensus and State-of-the-Science Statements are prepared 

by independent panels of health professionals and public representatives on the basis of 1) the 

results of a systematic literature review prepared under contract with the Agency for Healthcare 

Research and Quality, 2) presentations by investigators working in areas relevant to the 

conference questions during a 2-day public session, 3) questions and statements from conference 

attendees during open discussion periods that are part of the public session, and 4) closed 

deliberations by the panel during the remainder of the second day and morning of the third. This 

statement is an independent report of the panel and is not a policy statement of NIH or the U.S. 

government.

The statement reflects the panel’s assessment of medical knowledge available at the time the 

statement was written. Thus, it provides a “snapshot in time” of the state of knowledge on the 

conference topic. When reading the statement, keep in mind that new knowledge is inevitably 

accumulating through medical research. The following statement is an abridged version of the 

panel’s report, which is available in full at http://consensus.nih.gov/2011/

prostatefinalstatement.htm

In 2011, more than 240 000 men are projected to receive a diagnosis of prostate cancer and 

33 000 are projected to die of this condition. More than 2.5 million men in the United States 

are long-term survivors of prostate cancer. Men with a strong family history of prostate 

cancer and African American men are at increased risk for prostate cancer. Most cases of 

prostate cancer are localized at diagnosis and detected as a result of screening with prostate-

specific antigen (PSA) testing. Most of these screen-detected cases of cancer are low risk 

and are unlikely to cause death. The natural history of prostate cancer has changed 

dramatically in the past 3 decades because of PSA screening.

Although most cases of prostate cancer are slow-growing and unlikely to spread, most men 

receive immediate treatment with surgery or radiation. These therapeutic strategies are 

associated with short- and long-term complications, including impotence and urinary 

incontinence. Only a few men choose observational strategies, thereby delaying the 

initiation of curative therapy or avoiding it completely. Given the high prevalence of low-

risk prostate cancer, the roles of active surveillance and other observational strategies as 

alternatives to immediate treatment need to be clarified.

The National Cancer Institute, the Centers for Disease Control and Prevention, and the NIH 

Office of Medical Applications of Research convened a State-of-the-Science Conference on 
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5 to 7 December 2011 to assess the available scientific evidence about active surveillance 

for men with localized prostate cancer. The conference, which addressed 5 key questions, 

was informed by a formal evidence report commissioned through the Agency for Healthcare 

Research and Quality, data presented by speakers, and input from attendees.

QUESTION 1

How have the patient population and the natural history of prostate cancer diagnosed in 
the United States changed in the past 30 years?

Before the adoption of PSA screening, most cases of prostate cancer were detected because 

of symptoms of advanced cancer or a nodule found on digital rectal examination. These 

symptomatic tumors were usually high-grade and advanced and were often fatal. Other 

tumors were found incidentally at the time of surgery for benign enlargement of the prostate. 

These were often low-grade and localized.

After the introduction of PSA screening in 1987, there was a spike in the rate of prostate 

cancer cases detected, followed by a persistent elevation over the pre–PSA testing era but no 

increase in prostate cancer deaths. Other 20-year follow-up studies indicate that only 5% of 

these men die of prostate cancer.

All of these trends led to the need to modify the approach to diagnosis and treatment of 

prostate cancer. Today, most cases of prostate cancer are diagnosed by examining multiple 

core-needle biopsy specimens, which are graded by using a prognostic system called 

Gleason scoring. In this system, the arrangement of tumor cells is given a pattern 

designation ranging from 1 (lowest) to 5 (highest) on the basis of their relationship to normal 

prostate gland cells. Each tumor is assigned 2 pattern grades: the most frequently seen grade 

and the highest grade in the non-dominant area. The pattern numbers are then added to 

provide a pathologic diagnosis called the Gleason score. For example, if the most common 

tumor pattern was grade 3 and the next most common was grade 4, the Gleason score would 

be 3 + 4 = 7. Gleason scores are considered the most powerful indication of the patient’s 

expected outcome and are commonly used to define treatment strategies. A Gleason score of 

3 + 3 = 6 is the lowest score usually given in core-needle biopsy specimens. Although 

Gleason scoring is the most important diagnostic tool, the method is subject to interobserver 

variation and difficulties with sampling because biopsy samples constitute less than 0.5% of 

prostate tissue even when multiple cores are obtained.

Since the initiation of PSA screening, more cases of low-risk prostate cancer have been 

detected, and by 2002, more than 63% of all cases of prostate cancer detected in 1 large 

series were Gleason 3 + 3 = 6. The percentage of cases labeled as having a Gleason score of 

6 has probably increased since that time. Gleason score changes parallel the increased 

number of patients with prostate cancer who have PSA values less than 10 μg/L.

Decisions about prostate cancer treatment depend on accurate pathologic diagnosis. We 

need to ensure the level of agreement of Gleason scoring among physicians who examine 

prostate tissue so that scoring results are consistent. Additional research is needed to 
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evaluate prostate cancer biomarkers that are different from PSA and are predictive of cancer 

behavior.

QUESTION 2

How are active surveillance and other observational strategies defined?

Two observational strategies exist: active surveillance and watchful waiting. These terms 

have evolved over time and have not been consistently applied. Active surveillance is a 

disease-management strategy that delays curative treatment until it is warranted on the basis 

of defined indicators of disease progression. In contrast, watchful waiting is a strategy that 

forgoes curative treatment and initiates intervention only when symptoms occur.

The 3 components of a given observational management strategy are eligibility criteria, 

follow-up protocols to monitor disease progression, and indicators for treatment. The 

evidence report identified 16 studies that meet the definition of active surveillance and 

another 13 that followed patients who did not receive treatment and were followed for 

symptom progression (watchful waiting).

The most widely accepted criterion for active surveillance eligibility is the presence of low-

risk, clinically localized prostate cancer. Characteristics commonly used to identify such 

low-risk tumors include tumor stage (T1c, PSA detected; T2a, small palpable nodule), PSA 

value (<10 μg/L), Gleason score (≤6), and extent of disease on biopsy. Patient characteristics 

have been used inconsistently to determine eligibility and include age and overall health 

status, which reflect life expectancy.

Watchful waiting, which predated active surveillance as an observational strategy, was 

based on the recognition that death from other causes exceeded death from prostate cancer 

in men with shorter life expectancies. Thus, watchful waiting studies used less-rigid 

eligibility criteria, accommodating men who were older, had more chronic illnesses, or 

preferred less invasive treatment. These criteria, although similar to those used in active 

surveillance, allow for inclusion of men with higher PSA values and higher clinical stage 

tumors in the absence of metastatic disease.

The purpose of the active surveillance follow-up protocol is to detect disease progression. In 

previous studies, follow-up assessments included PSA level, digital rectal examination, and 

repeated biopsy. Measurement of PSA level and digital rectal examination were performed 

every 3 to every 12 months, but no consensus exists as to the optimal schedule. Repeated 

biopsy is included in all U.S. studies of active surveillance to detect disease progression and 

misclassification of the original biopsy specimen. The frequency varies from 1 to 4 biopsy 

procedures during the initial 4-year period, with surveillance continuing indefinitely.

The intention of follow-up strategies differs between active surveillance and watchful 

waiting. In watchful waiting, intervention is reserved for relief of symptomatic disease 

progression. Therefore, follow-up of prostate cancer in patients managed with watchful 

waiting is minimal.
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Indicators of disease progression that may lead to the recommendation for curative treatment 

under active surveillance include increased Gleason score on repeated biopsy (for example, 

a Gleason score ≥7), shorter time for doubling of PSA level (for example, a doubling time 

<3 years may indicate the need for repeated biopsy), or increased extent of disease (more of 

the biopsied tissues involved with cancer) on biopsy. Men receiving active surveillance may 

opt to undergo curative treatment at any time; no studies formally define or measure patient 

factors or preferences leading to abandoning active surveillance for curative treatment.

In contrast, the development of symptoms (such as urinary obstruction, pain, or bony 

fractures) is the primary indication for treatment under watchful waiting. Some patients do 

opt for treatment on the basis of individual preferences; however, these choices are not well-

studied.

More research is needed about the 2 broad categories of observational follow-up, active 

surveillance and watchful waiting, particularly because each has variable protocols. As the 

methods are further developed and refined, new terminology may be needed to distinguish 

consensus-based methods from historical practices and to offer patients the appropriate 

strategy for their prostate cancer.

Tumor characteristics derived from the prostate biopsy have been the mainstay to determine 

eligibility for active surveillance of men with tumors at low and very low risk. The 

minimum number of biopsy cores required for representative sampling of the prostate and 

the value of normalizing PSA values to prostate volume need clarification. Alternatives to 

Gleason scoring are needed to best identify candidates for active surveillance, to avoid 

sampling error, and to reduce misclassification of tumors.

Patient characteristics should be measured with standardized self-reporting instruments and 

be integrated into decisions about eligibility. Such characteristics include attitudes and 

preferences with regard to general and disease-specific quality of life, life expectancy, and 

anxiety about cancer diagnosis.

Follow-up under active surveillance varies and is not currently evidence-based. The types of 

monitoring and their optimal frequency need to be defined. It is important to consider 

whether follow-up should vary on the basis of tumor and patient characteristics. Alternatives 

to repeated biopsy should be investigated to reduce morbidity and encourage adherence to 

active surveillance. However, such new technologies must balance cost and burden to the 

patient. Follow-up also should monitor ongoing patient concerns with risk for complications, 

anxiety, and worry about progression.

Predicting whether a particular person’s cancer will progress is difficult. The only clear 

current indicator of disease progression is an increase in Gleason score. The value of PSA 

level doubling time is uncertain. New indicators of disease progression are needed, such as 

imaging techniques to identify clinically important tumors, molecular classification of types 

of cancer, and genetic classification of a patient’s risk for progression.
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QUESTION 3

What factors affect the offer of, acceptance of, and adherence to active surveillance?

Active surveillance is underused as a treatment strategy in men with low-risk prostate 

cancer, for reasons that are not fully understood. Studies addressing the offer of, acceptance 

of, and adherence to active surveillance have important limitations. Many studies are small, 

are unlikely to be representative, and evaluate a limited number of societal and individual 

factors. These limitations make it difficult to draw clear inferences, but the available data 

suggest the following.

Offer of Active Surveillance—Observational strategies are not consistently discussed as 

a treatment option for localized prostate cancer. When active surveillance is included as a 

treatment option, it may be presented in a negative way (for example, by characterizing an 

observational approach as “doing nothing”). Unfavorable presentations of active 

surveillance may reflect physician opinion but also may be an unintended consequence of a 

specialist’s perspective and training. Clinical factors also influence the offer of observational 

treatment. Physicians are more likely to recommend an observational strategy for men with 

low-risk disease (such as those with a low Gleason score, low PSA level, or early cancer 

stage) and limited life expectancy.

Acceptance of Active Surveillance—Approximately 10% of men who are eligible for 

observational strategies choose this approach. Perhaps the most critical reason for 

acceptance is physician recommendation. Other reasons include patients’ perception that 

their cancer is not serious and their concern about treatment side effects. Support from 

family and friends, as well as personal experience with cancer, is also important. Patients’ 

decisions also are influenced by information from promotional materials, the Internet, other 

media, and family and friends.

Adherence to Active Surveillance—Approximately one quarter of patients starting 

observational treatment will undergo curative therapy within 2 to 3 years of diagnosis, and 

as many as one half by 5 years. The reasons for leaving active surveillance are often unclear. 

Different active surveillance protocols specify various indicators for moving to curative 

treatment, including reclassification based on repeated biopsy. In addition, patients often 

choose to move to active treatment for reasons other than disease progression. Because 

patients need to reaffirm their commitment to active surveillance on a recurring basis, 

ongoing physician and family support are important. The same factors that contributed to the 

acceptance of active surveillance also probably influence adherence.

Future studies of active surveillance would benefit from a robust conceptual framework that 

better explains the many influences on decision making. Research should explore physician, 

patient, health system, communication, and other societal factors that influence decision 

making and the ways in which these factors interact. The full report provides a detailed list 

of examples for future research. Future research also should compare different strategies for 

offering and supporting continued participation in active surveillance.

Ganz et al. Page 6

Ann Intern Med. Author manuscript; available in PMC 2016 March 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



QUESTION 4

What are the patient-experienced comparative short- and long-term health outcomes of 
active surveillance versus immediate treatment with curative intent for localized prostate 
cancer?

No completed randomized clinical trials have assessed whether patients who undergo active 

surveillance have better or worse outcomes than those who receive immediate curative 

treatment. However, noncomparative cohort studies are examining active surveillance in 

men with low-risk disease. Early results demonstrate disease-free and survival rates that 

compare favorably with those reported for curative therapy. None of the studies reviewed 

used standardized reporting of complications associated with the active surveillance 

strategy.

The Scandinavian Prostate Cancer Group 4 Trial reported higher prostate cancer–specific 

and overall mortality rates in patients who were randomly assigned to watchful waiting than 

in those assigned to radical prostatectomy. These patients were enrolled in the pre–PSA 

screening era and had more clinically advanced disease than is seen today. These results 

may not apply to current populations who are identified as having low-risk disease by PSA 

screening. Weak evidence from comparative cohort studies suggests that watchful waiting 

increases mortality rates relative to both radiation therapy and radical prostatectomy.

The Prostate Cancer Intervention Versus Observation Trial, a randomized, controlled trial 

that includes a large proportion of patients identified by PSA screening, compared watchful 

waiting with radical prostatectomy. With a median follow-up of 10 years, prostate cancer 

and all-cause mortality did not significantly differ between groups. However, this trial has 

yet to be published. Another large randomized trial is under way in the United Kingdom, but 

results will not be available for 5 to 10 years. Supporting data from additional cohort studies 

give us confidence that the risk for death from prostate cancer is minimal in a low-risk 

population followed for 10 to 20 years.

Side effects are associated with any treatment strategy for prostate cancer. Radical 

prostatectomy causes sexual dysfunction and urinary incontinence in a substantial 

proportion of patients and has a 30-day mortality rate of 0.5%. Radiation therapy often 

causes bowel, sexual, and urinary dysfunction. Active surveillance complications include 

biopsy-related infections, pain, and anxiety. Rates of these or other complications have not 

been reported systematically. These patients also experience the side effects of curative 

therapy when they undergo this therapy. However, only patients who require curative 

therapy will experience the side effects, enabling a substantial number of patients 

undergoing active surveillance to avoid or delay these side effects.

Compared with immediate treatment strategies, evidence to determine the short-term effect 

of active surveillance on such general health-related quality-of-life measures as physical 

functioning, mental health, social interactions, and role performance is limited. Some 

evidence indicates that general physical and mental health recover similarly in the long term 

with all strategies. In contrast, for disease-specific quality of life, patients who undergo 
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radical prostatectomy or radiation therapy experience worse urinary and sexual functioning 

than patients following an observation strategy. These differences persist over time.

Despite the insufficient evidence to determine the outcomes associated with active 

surveillance compared with other immediate treatment options for prostate cancer, we do not 

believe that randomized clinical trials are necessary to define outcomes for all populations. 

Because no clinically important differences in mortality have been found between 

observational strategies and immediate curative treatment for men with low-risk prostate 

cancer, future efforts should focus on the effect of various active surveillance strategies on 

treatment morbidity and health-related quality of life. We have a particular concern with the 

complications that result from image-guided transrectal biopsies of the prostate. 

Standardized protocols need to be developed to minimize the frequency and intervals of 

biopsies and to reduce associated pain and infection rates. Furthermore, in all future studies, 

patients’ self-reported health-related quality-of-life indicators are warranted for both generic 

and disease-specific measures. The costs of different strategies, including the costs that 

accrue to patients, should be measured prospectively.

Additional data are needed to determine how all outcomes—including mortality, morbidity, 

health-related quality of life, and costs—differ between observational and curative treatment 

strategies for men with intermediate- to high-risk prostate cancer. Because of the variation in 

how observational strategies have been implemented, we also need to know how active 

surveillance affects outcomes compared with other observational strategies.

QUESTION 5

What are the research needs regarding active surveillance (or watchful waiting) in 
localized prostate cancer?

We identified several major areas as critical for advancing our understanding of active 

surveillance in the management of men with localized prostate cancer. These areas, which 

are detailed in the full report, address such issues as evaluation of various markers of 

disease; evaluation of factors that affect the offer of, acceptance of, and adherence to active 

surveillance; development and evaluation of optimal protocols for active surveillance; study 

of methods to enhance shared decision making about active surveillance; comparisons of 

active surveillance with curative therapy; registry-based cohort studies; and lifestyle and 

therapeutic interventions for patients undergoing active surveillance.

CONCLUSIONS

Prostate cancer screening with PSA testing has identified many men with low-risk disease. 

Because of the very favorable prognosis of low-risk prostate cancer, modifying the anxiety-

provoking term “cancer” for this condition should be strongly considered. Treatment of low-

risk prostate cancer with radical prostatectomy or radiation therapy leads to side effects, 

such as impotence and incontinence, in a substantial number of patients. Active surveillance 

has emerged as a viable option that should be offered to patients with low-risk prostate 

cancer. More than 100 000 men per year who receive a diagnosis of prostate cancer in the 

United States are candidates for this approach. However, many unanswered questions about 
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active surveillance strategies and prostate cancer require further research and clarification. 

These include improvements in the accuracy and consistency of pathologic diagnosis of 

prostate cancer, consensus on which men are the most appropriate candidates for active 

surveillance, the optimal protocol for active surveillance and the potential for 

individualizing the approach on the basis of clinical and patient factors, optimal ways to 

communicate the option of active surveillance to patients, methods to assist patient decision 

making, reasons for accepting or rejecting active surveillance as a treatment strategy, and 

short- and long-term outcomes of active surveillance.

Well-designed studies to address these questions and others raised in this statement 

represent an important health research priority. Qualitative, observational, and interventional 

research designs are needed. Because of the paucity of evidence about this important public 

health problem, all patients being considered for active surveillance should be offered 

participation in multicenter research studies that incorporate community settings and 

partners.

APPENDIX

State-of-the-Science Panel

Patricia A. Ganz, MD (Panel and Conference Chairperson), Professor, Health Services and 

Medicine, University of California, Los Angeles, School of Public Health and David Geffen 

School of Medicine, Division of Cancer Prevention and Control Research, Jonsson 

Comprehensive Cancer Center, Los Angeles, California; John M. Barry, MD, Emeritus 

Professor of Surgery, Divisions of Urology and Abdominal Organ Transplantation, Oregon 

Health & Science University, Portland, Oregon; Wylie Burke, MD, PhD, Professor and 

Chair, Department of Bioethics and Humanities, University of Washington, Seattle, 

Washington; Nananda F. Col, MD, MPP, MPH, Professor of Medicine, University of New 

England, Center for Excellence in the Neuro-sciences, Departments of Medicine and 

Geriatrics, President, Shared Decision Making Resources, Georgetown, Maine; Phaedra S. 

Corso, PhD, MPA, Professor and Head, Department of Health Policy and Management, 

College of Public Health, University of Georgia, Athens, Georgia; Everett Dodson, 

Community Health Educator, Lombardi Comprehensive Cancer Center, Georgetown 

University Medical Center, Washington, DC; M. Elizabeth Hammond, MD, Pathologist, 

Intermountain Healthcare, Professor of Pathology, University of Utah School of Medicine, 

Salt Lake City, Utah; Barry A. Kogan, MD, Professor of Urology and Pediatrics, Chief, 

Division of Urology, Albany Medical College, Albany, New York; Charles F. Lynch, MD, 

PhD, MS, Professor and Associate Head of Research, Department of Epidemiology, College 

of Public Health, The University of Iowa, Iowa City, Iowa; Lee Newcomer, MD, MHA, 
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Seifter, MD, Associate Professor of Medicine and Oncology, The Johns Hopkins University 

School of Medicine, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins at 
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Washington School of Medicine, Seattle, Washington.

Speakers

Peter Albertsen, MD, Medical Director, Associate Dean, Clinical Research Planning and 

Administration, Chief, Division of Urology, University of Connecticut Health Center, 

Farmington, Connecticut; Gerald L. Andriole, MD, Robert K. Royce Distinguished 

Professor, Chief of Urologic Surgery, Washington University School of Medicine, Barnes-

Jewish Hospital, Siteman Cancer Center, St. Louis, Missouri; Otis W. Brawley, MD, Chief 

Medical Officer, American Cancer Society, Professor of Oncology and Epidemiology, 

Emory University, Atlanta, Georgia; Peter R. Carroll, MD, MPH, Ken and Donna Derr-
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FAST TRACK REVIEW

Annals will consider manuscripts of high quality for expedited review and early 

publication (Fast Track) if they have findings that are likely to affect practice or policy 
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provide an electronic version of their manuscript along with a request and justification 

for expedited review and, for trials, the protocol and registry identification number.
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