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Introduction

Prostate cancer is the most common nondermatologic malignancy and the
second most common cause of cancer death among men in the United States.
In 1995, an estimated 244,000 new cases were anticipated, and prostate cancer
deaths were estimated at 40,400 (Wingo, Tong and Bolden, 1995). For a white
male born in 1988-1990, the lifetime risk of developing clinically apparent
prostate cancer is 13.34 percent. For an African-American male, the risk is
11.27 percent (Miller, Hayes, Potosky, et al., 1993). Lifetime risks of death
from prostate cancer in these two groups are 3.18 percent and 3.96 percent, re-
spectively. Because of an aging U.S. population, the number of men recog-
nized to have prostate cancer will rise dramatically over the next 20 years.
During the next 10 years, it is estimated that there will be a 90-percent in-
crease in prostate cancer detection and a 37-percent increase in prostate cancer
deaths (Carter and Coffey, 1990).

Enhanced early detection techniques using digital rectal examination (DRE)
and prostate specific antigen (PSA), as well as more public-awareness-of pros-
tate cancer, have greatly increased rates of diagnosis. One result has been a
shift toward more tumors detected at lower stages. In 1982, an American Col-
lege of Surgeons survey found the following percentages; by clinical stage, of
newly diagnosed prostate tumors: stage T1 (A), 25.9 percent; stage T2 (B),
28.9 percent; stages T3-T4 (C), 14.9 percent; stage M1 (D2), 24.9 percent
(Murphy, Natarajan, Pontes, et al., 1982). A 1990 survey found that more new-
ly diagnosed tumors were organ confined: stage T1 (A), 29.3 percent; stage T2
(B), 37.7 percent; stages T3-T4 (C), 12.5 percent; and stage M1 (D2), 20.6
percent (Mettlin, Jones and Murphy, 1993). At a number of institutions where
PSA is an integral part of early diagnosis, as many as 99 percent of prostate
cancers diagnosed during serial PSA-based screening have been clinically or-
gan confined, and 75 percent pathologically organ confined (Catalona, Smith,
Ratliff, et al., 1993).

With this growth in numbers of locally confined tumors found through early
detection efforts has come greater scrutiny of the methods of treatment. A 1988
National Institutes of Health (NIH) consensus conference, employing an im-
plicit approach to the development of conclusions, compared the efficacy of
surgical therapy and radiotherapy. It was not possible, based upon available da-
ta, to determine the optimal treatment for localized disease (NIH Consensus
Development Panel, National Cancer Institute’s Monograph No. 7, 1988).

Since that time, the publication of a number of series on the management of
clinically localized prostate cancer by surveillance (no treatment) has increased
the uncertainty as to the optimal treatment for this stage of disease. For low-
grade tumors, these series have generally reported cancer-specific survivals
with management by surveillance that do not differ significantly from cancer-
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specific survivals following treatment by surgery or radiotherapy for periods up
to 10 years (Johansson, Adami, Andersson, et al., 1992; Whitmore, Warner and
Thompson, 1991). Pooled analyses and decision analyses employing data from
surveillance series have further clouded the question of optimal treatment for
localized disease (Chodak, Thisted, Gerber, et al., 1994; Fleming, Wasson,
Albertsen, et al., 1993).

Recognizing the need for a systematic analysis of the literature regarding
the available methods of treatment for localized prostate cancer, and in the ab-
sence of a randomized, prospective comparison of these methods, the
American Urological Association (AUA) in 1989 convened the Prostate Cancer
Clinical Guidelines Panel to conduct a comprehensive survey and analysis of
published data. This documeReport on the Management of Clinically Local-
ized Prostate Canceis the product of that effort.

This report, as its title indicates, focuses on the treatment of tumors con-
fined within the prostate, specifically clinical stage T2 (B) tumors. (“Stage” in
this document means “clinical stage” unless “pathological stage” is specified.)
Inevitably discussed in this report are stages other than T2, questions regarding
staging methods and various issues related to the diagnosis as well as treatment
of prostate cancer in.general. However, the panel’'s analysis and recommenda-
tions are intended to-apply only to treatment of clinically localized prostate
cancer.

The report summarizes the methodology employed by the panel, displays
the outcomes evidence extracted from the prostate cancer treatment literature
and recommends practice policies for the management of clinical stage T2 (B)
prostate cancer insofar as the evidence permits. The report also includes analy-
sis of the limitations in the treatment literature regarding outcomes evidence
and makes recommendations for further research.

A summary of this report has been published inJthenal of Urology
December 1995: Vol. 154, pgs. 2144 — 2148. A 12-frageent’'s Guidan-
cluding illustrations of the progressions of prostate cancer is available to assist
the physician in discussing treatment options with the patient. Also available is
a Technical Supplemeptoviding more detailed displays of the data analysis.
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Executive summary:

Report on the management of clinically localized prostate cancer

Methodology

In developing recommendations for the manag
ment of clinically localized prostate cancer, the
AUA Prostate Cancer Clinical Guidelines Panel e
tensively reviewed the prostate cancer treatment
erature from 1966 to December 1993 and extrac

course over many years. Others advance rapidly by
local extension and/or metastasis. Evaluation of the
effect of active intervention must take into account
o-the course the disease would follow if allowed to
proceed without interference. Active treatment of a

x-prostatic cancer destined never to present a clinical

lithroblem would not be expected to improve patient
edutcomes over treatment by surveillance alone.

all relevant data to estimate as accurately as possi’rostate cancer aggressiveness, however, does tend
ble desirable and undesirable outcomes of the altef© increase with time (Adolfsson and Tribukait,

native treatment modalities. The panel followed

explicit approach to guideline development (Eddy,

1992). This approach emphasizes use of scientifi
evidence in estimating outcomes of interventions
When panel opinion is necessary, the explicit ap-
proach calls for explaining why and discussing th
factors considered. For a full description of the
methodology; see Chapter 1.

Background

Of the malignant conditions that arise primarily
within the prostate gland, by far the most frequen
occurring type is adenocarcinoma. Because of th
rarity of other primary neoplasms within the glanc
the terms “prostate cancer” and “carcinoma of the
prostate” are generally understood to be synony-
mous with “adenocarcinoma.”

Adenocarcinoma of the prostate is the most cq
monly diagnosed visceral neoplasm in men. The
timated 244,000 new cases diagnosed in 1995 re
resent 36 percent of cancers in men, compared V
14 percent for lung cancer and 10.4 percent for ¢
orectal cancer, the next two most frequently diag-
nosed cancers (Wingo, Tong and Bolden, 1995).
The 40,400 deaths from prostate cancer anticipa
in 1995 represent 14 percent of all cancer deaths
men, placing prostate cancer second only to lung
cancer mortality (33 percent) and ahead of colore
tal cancer mortality (9.4 percent).

Natural history
Prostate cancer has a wide spectrum of growth

n 1990). Given sufficient time, small localized tumors
can be expected to become large, multifocal, nonlo-
¢ calized tumors (Whitmore, Warner and Thompson,
1991), with decreasing likelihood of cure. “Cure” is
defined in this report as lifetime freedom from dis-
e ease.

Thus, patient longevity becomes a major consid-
eration, especially since techniques to distinguish
rapidly growing from slow-growing tumors are still
evolving. Treatment of prostate cancer depends to a
significant degree upon the patient’'s age, functional
level and medical status. Factors such as tumor vol-
ume (stage) and grade,.along with evaluation of nu-
clear chromatin content and nuclear roundness, al-

thiow some prediction of a tumor’s biologic potential.
e However, at present, such factors are not all fully
1, applicable to individual patients because of the
many exceptions to these predictive indices.

n)

"

mStaglng
es- Accurate determination of tumor stage is impor-
piant, in that therapy is highly dependent upon the
vitknowledge of whether the tumor is localized to the
olgland. Several staging systems for prostate cancer
have been described. The two most often used are
the Jewett-Whitmore (ABCD) system and the
ed\merican Joint Committee (TNM) system. They
imre shown in Table 1 on page 13. A new clinical
stage has been designated primarily for PSA-detect-
»ced prostate cancers. In the TNM staging system,
these tumors are categorized as stage T1lc and in the
Jewett-Whitmore staging system as stage BO.

Clinical staging has improved in recent years,
but considerable inaccuracy remains. The result can
1 be understaging or, to a lesser extent, overstaging as

rates. Many tumors pursue a relatively indolent

Copyright © 1995, American Urological Association, Inc.
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has confounded accurate evaluation of treatment
modalities based solely upon clinical staging.

Methods available for the staging of clinically
localized prostate cancer include digital rectal ex;
amination (DRE), serum prostate specific antigen
(PSA), serum acid phosphatase, transrectal ultra
sonography (TRUS), computerized tomography
(CT) scan and magnetic resonance imaging (MR
For determination of distant metastases, staging
methods include CT scan, MRI and radioisotopic
bone scan. In the panel’s opinion and based on
growing evidence from recent studies, many of th
methods available do not necessarily provide use
information and may not be required for patients
with clinically localized prostate cancer.

Regarding clinical staging, several conclusions
can be drawn from the medical literature that affe
clinical practice:

(1) CT scan and MRI may not be required in t
staging evaluation of patients with clinically local-
ized prostate cancer. These tests can often deteg
gross extraprostatic disease, but that degree of

spread can usually be predicted by the serum PSA

concentration, DRE or TRUS at time of biopsy.
Capsular perforation, seminal vesicle invasion an

pelvic lymph node involvement most often are mi-

croscopic phenomena and cannot be diagnosed
either CT scan or MRI.

(2) Evidence is mounting that the majority of
patients who are candidates for a radical prostate
tomy or radiotherapy have a very low risk of havir
positive pelvic lymph nodes. When the serum PS
concentration, tumor grade and local clinical stag
used together are below certain levels, a pelvic
lymph node dissection may not be necessary be-
cause, as noted on page 15, the probability of po
tive lymph nodes is extremely low.

(3) From the results of two large clinical studie
(Chybowski, Larson-Keller, Bergstralh, et al., 199
Oesterling, Martin, Bergstralh, et al., 1993), it ap-
pears that a staging radionuclide bone scan may
be necessary for patients with newly diagnosed,
treated prostate cancer who have no skeletal syn
toms and a serum PSA of 10 ng/ml or less.

Treatment alternatives
and treatment outcomes

The following treatment alternatives in current
use for managing localized prostate cancer, eithe
alone or in various combinations, were analyzed

radical prostatectomy, external beam radiotherapy,
brachytherapy (interstitial radiotherapy) and sur-
veillance (also known as expectant management,
watchful waiting or observation). Treatment meth-
ods considered investigational are thermotherapy,
cryotherapy, androgen deprivation and chemothera-
py. The panel categorized a treatment method as in-
).vestigational if the number of patients treated has
been inadequate for evaluation and/or if follow-up
has been inadequate to provide sufficiently precise

outcome estimates.
e

f
Lul'reatment outcomes

For assessing the benefits and harms of treatment
interventions for stage T2 (B) prostate malignancy,
Ctthe panel considered the following outcomes as
most important to the patient:

he (1) Survival at 5, 10 and 15 years (overall sur-
vival, disease-specific survival, progression-free
U survival and metastasis-free survival);

(2) Progression rates at 5, 10 and 15 years
(metastatic, local and biochemical); and

(3) Complications of treatment. Although all
complications were evaluated, the most important
byare: death from treatment, incontinence, impotence
(erectile dysfunction), cystitis, proctitis, major
bleeding, pulmonary embolism,-rectal injury and
scbladder neck contracture/urethral stricture.

g
A

d

Survival at 5, 10 and 15 years

[¢)

Clinically localized prostate cancer (stages T1
and T2) is rarely lethal within the first 5 years after
sidiagnosis. The overall death rate during this period
is low and usually secondary to comorbid process-
s €s. Almost any treatment for localized prostate can-
1: cer would appear to have an excellent survival re-
sult at 5 years. Survival at 10 years and 15 years al-
nAWS a more accurate assessment of the influence of
nprostate cancer treatment on patient survival.

P- It is not enough to assess survival independently
of tumor progression status. Comorbid processes
associated with advanced age will often determine
survival. However, morbidity from cancer progres-
sion may occur for years prior to death. It is there-
fore reasonable to inform patients not only about
the risk of dying from prostate cancer, but also
about the risk of developing metastatic disease or
any evidence of tumor recurrence during follow-up.

r Thus, outcomes of cancer-specific metastasis-free

byand tumor-free survival should be assessed in addi-

the AUA Prostate Cancer Clinical Guidelines Pan

Page 2 Executive Summary
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Progression rates at 5, 10 and 15 years

After surgery or radiotherapy, most recurrence
progression of adenocarcinoma of the prostate w
become biochemically (PSA) apparent by 5 years
but a few patients may have lengthy delays befor
the progression becomes clinically apparent. It is
therefore important to continue to assess progres
sion rates to 10 years and beyond. Progression r
may or may not influence the patient directly. Ma
times progression will be defined as the develop-
ment of any evidence of tumor. This recurrence ig
often asymptomatic and found only through sur-
veillance examinations.

Obviously, either local recurrence or sympto-
matic metastatic prostate cancer is of extreme im
portance to patients diagnosed with localized dis+
ease. However, biochemical failures, usually in th
form of rising serum PSA, may also negatively im
pact patients from a psychologic standpoint. Men
with prostate cancer understand that a rising sery
PSA often precedes eventual symptomatic recur-
rence.

Complications-and harms of treatment
Treatment-related death, the most serious ad-

verse outcome from treatment of prostate cancer I$n

uncommon. Other adverse outcomes from treat-
ment, such as incontinence, impotence (erectile
dysfunction), cystitis, rectal injury and bleeding,
more common and have variable degrees of neg
tive impact on patient well-being. The reported in

cidences and estimates of these adverse outcome

are important to a patient making decisions rega
ing treatment. Some of the complications are mu
less common today than in older reports becaus
newer technology and advancements in techniqu
It is important to stratify the complications relativ
to era of treatment. (See Appendix A, Figures A-
to A-31.)

Analysis of outcomes data from
the literature

The panel was impressed by the massive amo
of literature available on prostate cancer, but the
vast bulk of the literature is not usable for extract
ing and combining data to assess treatment out-
comes and develop practice recommendations.
12,501 papers reviewed, the panel was able to r
trieve only 165 with acceptable data on outcome
from treatment of localized prostate cancer. (See
page 9 for an explanation of the review process.)
Moreover, in these 165 articles, there are signific
differences among treatment series regarding su

Copyright © 1995, American Urological Association, Inc.
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e

characteristics as patient age, tumor grade and pel-
Orvic_ lymph node status. For example, patients under-
i 9oing radical prostatectomy are on average 3 years
younger than those undergoing external beam ra-

diotherapy and 7 years younger than those reported

to have been followed with surveillance.
It is striking that only about one in seven patients

ategported in the literature was followed even for 5
hvyears and that a very small fraction was followed

for 10 or 15 years. Estimates of important out-

s comes—notably survival and progression rates at 5,

10 and 15 years—are likely to be inaccurate if such
small numbers of patients are available for analysis.

Tumor grades are relatively comparable in pa-
- tients treated actively (with surgery or radiation);
but for patients followed with surveillance, there
e are data on very few patients who have high-grade
- tumors. Also, there is scant information on pelvic
lymph node status in patients receiving external
imbeam radiotherapy or followed with surveillance,
leaving open the possibility of dramatic differences
in the stages of patients’ tumors.

Because of the significant differences among
treatment series and the consequent inability to
make meaningful estimates from data.available for

-the treatment outcomes-of patient survival and tu-
or progression, the panel concluded that it would
be methodologically unsound to compare treatment
modalities directly with regardto these outcomes.
'eNevertheless, the panel did decide to present data
“results inthe form of summary outcomes tables 3—
4 (pages 25-26), as well as graphically in Figures 1
$.13 (pages 28-31), to show the range of outcomes
“data reported for the different modalities. The
hy nges of frequency reported for the 25 most com-
on treatment complications are shown in Table 5
‘(page 27). Frequency rates for the most important
of these complications are depicted graphically as
well in Figures 14—-16 (page 31).

Treatment recommendations

unt The panel generated its practice policy recom-
mendations based on the outcome estimates avail-
able and on panel opinion. The recommendations
were graded according to levels of flexibility based

f on the strength of the evidence and the panel’s as-

- sessment of patient needs and preferences. Three
levels—standards, guidelines and options—are de-
fined on page 8. A standard has the least flexibility.
f‘ guideline has significantly more flexibility, and

n

h

(Continues on page 6)
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Recommendations: Standards

* As a standard, an assessment of the patient’s life expectancy, overall
health status and tumor characteristics is necessary before any treatment det i-
sions can be made.

Life expectancy:Life expectancy, rather than patient age, should be the fac
tor considered in treatment selection. Therefore, the panel did not set a speciic
chronological cutoff point. When a man’s life expectancy is relatively long,
prostate cancer can be a cause of morbidity and mortality. On the other hand
at an advanced patient age, or when life expectancy is relatively short, compet-
ing hazards for mortality reduce the chance that a man will suffer from diseas 2
progression or die from prostate cancer. (See U.S. Life Expectancy Table in
Appendix C.)

Health status: The patient’s overall health status is the sum of all condi-
tions and includes both patient and family history as well as the present state
of the patient’'s well-being and the degree of any coexistent disease. There a2
two reasons to evaluate the overall health status prior to deciding on an inter-
vention: (1) Overall health status influences life expectancy; (2) overall health
status may affect patient response to adverse events resulting from particular

\ interventions.

Tumor characteristics: The histologic grade and stage of the tumor should
be considered when assessing the potential natural history and treatment op-
tions for prostate cancer. Small, well-differentiated cancers progress more
slowly and are less likely to be life threatening thanlarge, poorly differentiatea
tumors which have a greater potential to be biologically aggressive and clini-
cally significant.

» As a standard, a patient with clinically localized prostate cancer should b
informed about the commonly accepted initial interventions including, at a
minimum, radical prostatectomy, radiotherapy and surveillance. A discussion
of the estimates for benefits and harms of each intervention should be offerec
to the patient.

The panel defines radical prostatectomy to include complete removal of the
prostate, vasal ampullae and seminal vesicles. The panel defines radiotherapy
to include external beam and/or interstitial (brachytherapy) treatments.
Surveillance is defined as periodic monitoring of the patient’s prostate cancer
and its effects.

The patient should be informed that depending on his condition and initial
choice, subsequent interventions may be appropriate.

e As a standard, the patient’s preference, based on his attitude toward the
course of the disease and the benefits and harms of the different interventions,
should be considered in determining his treatment.

Page 4 Executive Summary Copyright © 1995, American Urological Association, Inc.



Recommendations: Treatment options

Options for management of localized prostate cancer include radical
prostatectomy, radiotherapy and surveillance. Radiotherapy includes ex-
ternal beam and interstitial (brachytherapy) treatments. The panel consic -
ers these interventions to be options because data from the literature do
not provide clear-cut evidence for the superiority of any one treatment.
Provided for each option, however, are a description of the patient most
likely to benefit from the intervention and a brief summary of the inter-
vention’s advantages and disadvantages.

» Radical prostatectomy:Based on the panel’s interpretation of the
literature and panel opinion, the patient most likely to benefit from radi-
cal prostatectomy would have a relatively long life expectancy, no signifi-
cant surgical risk factors and a preference to undergo surgery.

The major advantage of radical prostatectomy is its potential for total
removal of the cancer and “cure” in properly selected patients. “Cure” is
defined as lifetime freedom from disease. Potential harms include urinar/
incontinence and erectile dysfunction. Because the cancer may. not be

[ completely eradicated, disease progression may occur. u

» Radiotherapy: Based on the panel’s interpretation of the literature
and panel opinion, the patient most likely to benefit from radiotherapy
would have a relatively long life expectancy, no significant risk factors

' for radiation toxicity and a preference for radiotherapy.

The advantages of radiotherapy are that it has a potential for cure an
that it is well tolerated in the majority of men when modern techniques
are used. Its principal potential harms include radiation cystitis and proc:
titis and erectile dysfunction. Because the prostate remains in place, per
sistence and progression of the disease may occur.

e Surveillance: Based on the panel’s interpretation of the literature
and panel opinion, patients most likely to benefit from surveillance are
those with a shorter life expectancy and/or a low-grade tumor.

Benefits of surveillance for low- or intermediate-grade, localized pros-
tate cancer include a lack of treatment-related morbidity with only mar-
ginal compromise of disease-specific survival at 5 to 10 years of follow-
up. Because the prostate is neither removed nor irradiated, progression Hf
the disease is more likely to occur.

Copyright © 1995, American Urological Association, Inc. Page 5 Executive Summary



an option is the most flexible. None of the panel’
recommendations, however, fits the guideline cat
gory defined on page 8.

despite the effect of age on survival and the signifi-
-cant differences in average patient age for different
treatment modalities. In still another example, many
articles reporting complications from treatment do

: not report “zero complications.” For instance, an ar-
The standard patient ticle may not refer to incontinence in its list of treat-

The panel’'s recommendations apply to the stan-ment-related complications. Readers are left to

dard patient, defined as a man who has clinically|lovonder whether the complication did not occur or if
calized prostate cancer (adenocarcinoma of the | it was omitted from the report.

prostate). For this report, the panel focused on clini- « pata variability: Examples of variability

cal stage T2 (B) disease. Based on the opinion of aphound in the literature. For instance, staging meth-
the panel, recommendations may also be applied tgqology often varies between studies, not only with
patients diagnosed with stage cT1c disease (detectagard to clinical staging versus surgical staging,

ed by elevated PSA). The recommendations were yt with regard to differences in types of lymph

not developed for patients with stage Tla/b (Al/AZ)qde dissections (not all of which are comparable).
or clinical T3-T4 (C) disease. For a detailed discuspatient populations differ greatly in the literature, as
sion of prostate cancer staging, see pages 13-15. 4o sych important factors as means and length of

follow-up.

e Publication bias: Because not all physicians
publish, case-study results may not be generally
representative. Moreover, studies with negative or
equivocal results are less likely to be submitted for
publication and less likely to be published if sub-
mitted.

Literature limitations and
recommendations for research

Limitations in the literature

The medical literature for stage T2 prostate ca
cer is, overall, clearly deficient in usable data on
which to base comparable estimates for outcomes
of treatments and to make practice policy recom-
mendations. The deficiencies are-such that the P
tate Cancer Clinical Guidelines Panel was unabl
develop, based on evidence from the literature,
treatment-comparable outcome estimates for the
most important outcomes: patient survival and tu
or progression at 5, 10 and 15 years. Major limita-
tions can be summarized as follows:

. . quality of life.
* Few randomized controlled trials: Most of I In the first categonneeds for new methods
the data come from case series not subjected to the gory

rigors of a carefully performed, prospective, centr Iggggr}gfradrlr?cg)]rneozlesnzﬂic\i/g(r)r?cl)tr(()enggggiu‘?g?utrggr ndi.
ly controlled clinical trial. Indeed, most of the stud- L ' P
ies the panel reviewed in its literature search wer cator. As clinically useful as serum PSA values have

clinical series based on “convenience samples,” paP€c0me, they lack important properties such as

tients available in the clinical setting where the re- Prostate-cancer specificity.
search was done. The majority of the other limitar ~ Needed also are biochemical, radiographic and/or
tions summarized on this page stem from the pay-genetic methods to assist in staging and to deter-
city of randomized controlled trials. mine reliably which cancers are biologically aggres-
. Insufficient data: Many articles do not report| Siveé and which are clinically insignificant. For de-
all outcomes (such as cancer-specific, metastasis- ©€€ting potentially life-threatening cancers while
free and tumor-free survival). Also, there are few still localized, it would be useful to have a genetic
data on high-grade tumors in patients managed byMarker that can identify men likely to develop such
surveillance, or on pelvic lymph node status in pa- & tumor in their lifetimes.
tients managed by external beam radiotherapy a "I In the second categomandomized, prospec-
well as surveillance. In another very important ex- tive, controlled studiesof competing treatments for
ample, many articles do not specify ages of patienthianaging localized prostate cancer are clearly a

‘Recommendations for future
research

Mast research needs can be grouped in three cat-
rc)e;ﬁ,?ories: (1) new and better methods to diagnose and
ghanage localized prostate cancer; (2) prospective,
fandomized, controlled studies of the issues con-
cerning prostate cancer, especially controlled stud-
ies of competing treatments for the management of
localized prostate cancer; and (3) studies of how
prostate cancer and its treatments affect patient
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Properly designed efficacy studies of treatmen

pressing need, especially comparative studies inyes- ¢ Surveillance: Optimal schedule of follow-up
tigating surveillance vis-a-vis active treatments.

and optimal interventions at evidence of pro-
gression.

modalities will provide reliable descriptive data fo Among the other topics and issues that need to
the patients studied. The descriptive factors shouldbe addressed in rigorously designed clinical trials
include age, tumor stage, tumor grade, ploidy, PSAare:

performance status and comorbidity, as well as cost « New technologies for the treatment of clinical-
factors and validated measures of quality of life ly localized prostate cancer;

over the course of a trial. « Trade-offs between survival and quality of
End points measured in a trial should include life—including analysis of methods by which

risk of local recurrence, risk of disease progression patients make treatment choices and the role

(including objective measures of symptoms associ- played by quality-of-life factors in those

ated with progression), risk of metastatic disease choices;

and risk of prostate cancer death. « Opportunities for chemoprevention of prostate

Following are additional suggested study topic cancer including dietary interventions, hor-
and issues for each of the three major modalities; monal therapy and retinoid therapy;

» Radical prostatectomy:Methods of improv-
ing preoperative staging, reducing the number
of patients with extraprostatic disease and re-
ducing treatment complications; strategies t
reduce the cost of the procedure; better way
to disseminate advances in surgical technique
to the urologic community; treatments for pa

New strategies for the use of hormonal treat-
ments;

Combined therapies for prostate cancer;

Development and validation of surrogate mea-
sures of long-term prostate cancer outcomes
(e.g.,validation of PSA failure as a surrogate
for cancer survival).

tients with pathologically proven (pT3) ex-
traprostatic disease; and treatments for pati ntéO
with evidence of serologic (PSA) failure.

] Finally, the third category of research needs

nsists of research intmw prostate-cancer and

_ its treatments affect patient quality of life Such

* Radiotherapy: Ways to reduce treatment mor- research would include the second topic in the
bidity; ways to standardize-treatment; the-role.ahove list: analysis of trade-offs between survival
of three-dimensional conformal therapy and-ofand quality of life and of the role played by quality-
radiosensitizers; strategies to reduce the cost of-life factors in patients’ treatment choices.
of treatment; optimal treatment at progression;Needed as well are improved methods for involving
mature data on long-term follow-up of existing the patient in a meaningful and efficient decision-
radiotherapy patients; stage-specific complica-making process and for providing unbiased infor-
tions data on existing series; and PSA and | mation to patients and physicians about emerging
biopsy data. processes and outcomes of care.
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Chapter 1: Methodology

Methods and definitions

The AUA Prostate Cancer Clinical Guidelines
Panel developed the recommendations in this
Report on the Management of Clinically Localize
Prostate Cancefollowing an explicit approach to

development of practice policies (Eddy, 1992). The
explicit approach attempts to arrive at recommengda-
tions through mechanisms that take into account the ,
relevant factors for making selections from alterna-

tive interventions. Such factors include estimatio
of outcomes from the interventions, consideratio
of patient preferences regarding those outcomes
(including costs engendered by the interventions

and assessing when possible the relative priority |of

the interventions for a share of limited health car
resources. Emphasized is the use of scientific ev|-
dence in estimating the outcomes of interventions.
When panel opinion is necessary, the explicit ap-
proach calls for an explanation of why it is neces
sary and discussion of the factors considered.

To develop recommendations for this report, the
panel made an extensive effort to review the litera-
ture on stage T2 (B) prostate cancer from 1966-

Levels of flexibility are defined as follows (Eddy,
1992; American Academy of Family Physicians,
1995):

e Standard: A policy is considered a standard
if the health and economic outcomes of the al-
ternative interventions are sufficiently well-
known to permit meaningful decisions and
there is virtual unanimity about which inter-
vention is preferred.

Guideline: A policy is considered a guideline
if the health and economic outcomes of the in-
terventions are sufficiently well-known to per-
mit meaningful decisions and an appreciable
but not unanimous majority agree on which in-
tervention is preferred.

Option: A policy-is considered-an option if

(2) the health and economic outcomes-of-the
interventions are not sufficiently well-known

to permit meaningful decisions, (2) prefer-
ences among the outcomes are not known, (3)
patients’ preferences are divided among alter-
native interventions and/or (4) patients are in-
different about the alternative interventions.

Standards obviously have the least flexibility.

1993 and to estimate outcomes from the alternatjvécuidelines have considerably more flexibility, and

treatment modalities as accurately as possible.
Unfortunately, the paucity of randomized, con-

options are the most flexible. In this report, the
terms are used to indicate the strength of the rec-

trolled trials and lack of comparability among tredt-O0mmendations. A recommendation was labeled a
ment series regarding the most important outcomestandard if the panel concluded that it should be

survival and disease progression, made method-
ologically sound estimations impossible for com-
paring alternative treatment modalities.

The review of the evidence began with a litera
ture search and extraction of data as described
page 9. The data available in the literature were
played in evidence tables. From these tables, th
panel attempted to develop estimates of outcomes
for major treatment alternatives (radical prostatec-
tomy, radiotherapy and surveillance). In Chapter
outcomes are analyzed in detalil.

The panel generated its practice policy recom-
mendations based on the outcome estimates av
able and on expert opinion. The recommendations
were graded according to three levels of flexibilit

based on the strength of the evidence and the pan-

el's assessment of patient needs and preference

Page 8

followed by virtually all health care providers for
virtually all patients. A recommendation would be
labeled a guideline if the panel thought it appropri-
ate not for all, but for a significant majority of pa-
tients. None of the recommendations in this report,

idowever, fits the guideline category.

Recommendations in this report regarding treat-
ment choices were labeled options mostly because
of the inability to estimate outcomes meaningfully
from the evidence available. Because the evidence
does not permit direct comparison of the most im-
portant outcomes among alternative treatment
modalities, the comparative recommendations for
these modalities are presented as treatment options
rather than as guidelines or standards (page 38).

Another reason for labeling a recommenda-
tion an option is that patient preferences may be

Copyright © 1995 American Urological Association, Inc.



unknown or divided because of complications fro
the treatment, in which case it is particularly impg
tant to consider preferences of individual patients
selecting from among alternative interventions.

Literature search

m  During the finely detailed data-extraction pro-
r-cess, 231 of the 396 stage T2 articles were rejected
ifor the following reasons: 6 percent because infor-
mation on patients could not be separated according
to treatment used; 8 percent because of updated da-
ta available in a later paper; 12 percent because in-
formation on patients’ cancers could not be separat-
ed according to stage; 16 percent because of absent
data; 27 percent because of irrelevant data; and 31
edercent for other, miscellaneous reasons. The net

To extract scientific evidence about the outcome®

from alternative interventions for treating stage T!
(B) prostate cancer, the panel performed a literat
search utilizing the MEDLINE database. The date
base was searched several times up to Decembe
1993, using the MESH subject heading “prostatic
neoplasms.” All citations recovered were importec
into a bibliographic database software system
(Papyrus Bibliography System; Research Softwa
Design, Portland, Oregon).

Members of the panel reviewed abstracts for
12,501 articles on prostate cancer published fron
1966 to 1993. Each abstract was independently 1
viewed by two panel members. If either member
thought the article appeared relevant, it was re-
trieved. On the basis of abstract review, 1,453 art
cles were retrieved. After a summary review of
these articles, the panel found 926 of the 1,453 a
cles (64 percent) acceptable for detailed review. (
the 926 articles, 396 were found relevant to stage
T2 (B) prostate cancer and were accepted for ex
traction of outcomes data.

Figure A-1 in Appendix A of this report shows
graphically, by year, the number of articles the pa
el retrieved on the basis of abstract review. Evide
in this graph is the dramatic increase over time in
the number of papers published. Figure A-2 show
sources of articles from the English-language lite
ture. Also see Appendix A for the bibliography in
Table A-1 of sources of articles from which out-
comes data were extracted. (Articles cited in the
text of this report, for referencing particular points
discussed, were not necessarily among articles tt
panel reviewed to extract outcomes data.)

Data extraction

A comprehensive data-extraction form was de-
vised by the panel and staff to capture as much g

tinent information as possible from each article. A

sample of the form is in Appendix B. The selecte
articles were divided among the panel members,

» result was 165 articles with stage T2 outcomes data
uréXtracted (see Appendix A, Figures A-5 and A-6).

- Each of the 165 articles was reviewed and the

r data extracted separately by two panel members,
who then met to resolve any differences. Their re-

§ sult was entered into a database software system

(PARADOX) by staff, who also verified all data en-

retries. The data were entered by series. Series in this

report are groups of patients stratified by parame-

ters such as primary treatment modality.

Subsequent to data extraction, the panel attempt-
ed to follow a process in which the extracted data
would be combined by meta-analysis to yield out-
come estimates for alternative treatment modalities.

_ The meta-analytically derived estimates would then
be arrayed in an outcomes table to compare the
modalities.

Stf' Meta-analysis is a term that has been used in a
- variety of contexts in the medical literature. In its
most general definition, meta-analysis is any pro-
cess of utilizing the results of multiple studies to
determine a final estimate for a given parameter.
For this report, the definition was restricted to in-
N<lude only formal mathematical methods of com-
Nthining the results of multiple studies. Various meth-
ods can be used. The technigques employed depend
Supon the nature of the studies to be combined, the
ladegree to which the studies are similar and the
types of data available. In its most restrictive defini-
tion, meta-analysis includes only the classical (non-
Bayesian) techniques used to combine randomized
controlled trials.

N
e

ne

Data inadequacy

As noted previously (page 8), after examining at
length the data on management of localized prostate
cancer, the panel had to conclude that these data do

epot provide sufficient evidence to allow valid com-
parisons of treatments. Therefore, meta-analytic
4 combination by any method is inappropriate.

A major reason is that the data are from clinical

who extracted the data to complete the form.

Copyright © 1995 American Urological Association, Inc.
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not comparable. Pooling such data can lead to the data recorded, “actual” rates might not accurate-
large, uncharacterizable biases. In the case of prosly represent the impact of the disease or its treat-
tate cancer, the differences between series are esp@ent in the general population. For this reason, the
cially significant. For example, it is known that pa- word “actual” when used to denote such data ap-
tients who are older are more likely to be found in pears in quotes.

series on treatment by surveillance or radiation.
Many studies, however, do not specify ages of the
patients. In another example, patients in nonran-
domized studies will likely have different grades of
disease. Yet, grade data are frequently not available.
In still another example, stage data are sometimes  The problems that exist with regard to data for
based on clinical staging and sometimes on surgicaurvival and disease progression also exist with re-
staging. For patients not undergoing surgery, clinl- gard to data for complications of treatment. The

cal staging is generally used, whereas authors of |ack of randomized trials and differences in patient
surgical series frequently reclassify patients based populations and treatment techniques frequently re-

Treatment complications data

on surgical stage. This implies that nonsurgical se

ries may include more higher-stage patients.

Particularly problematic are survival and diseas

recurrence data (including overall survival, diseas
specific survival, recurrence-free survival and time
to recurrence). The problems include differences
reporting of follow-up, differences in methods of

reporting survival and biases in losses to follow-u

Data display for survival
and disease progression

Having determined that combining the outcomé
data from different series is inappropriate, the pa
debated several methods for displaying the data.
These methods included crude combinations in &
outcomes table, graphs with outcomes and sizes
each study shown or simply graphs with the out-
comes from each study. All of these methods hay
the disadvantage that the reader might infer diffe
ences for alternative treatments that cannot be ju
fied.

The panel chose the simplest forms of display
(pages 25-26, 28-31). In the graphical displays, tt
circles indicate the rate reported by each series f
overall survival, progression-free survival, metastz
sis-free survival or disease-specific survival. The
data are also shown in tabular form with the mini
mum and maximum percentages reported but no
mean or median estimates. The tables indicate
whether reported results are based upon actuarig
calculations (life tables or Kaplan-Meier) or wheth
er they are “actual” (observed, nonactuarial), that

is, representing a ratio of an actual number of sur
vivors over a denominator that may have some re

duction for dropouts. As noted on page 23, becal
many patients are lost to follow-up, die of unknow
causes or fail to have consistent testing or to hav

Page 10

-sult in data not generalizable across studies. Dif-
ferences in reporting data add to the problems. For
eexample, many investigators do not list all compli-
e-cations in the results sections of their studies. They
2 may list only the complications that occur. Uncom-
inmon complications like perioperative death are thus
not included in many studies. To use such studies in
p.a meta-analysis combining results of multiple stud-
ies, a zero rate must be assumed for complications
not reported. Otherwise, if data-were combined on-
ly from those studies where a complication occurs,
the estimate of frequency of occurrence would be
artificially high.

Because of the various problems with regard to
ssthe complications.data, the panel chose not to com-
hapine these data from the different studies in order to

estimate frequency of occurrence for alternative
n therapies. The panel elected instead to display the
ofomplications data using the same method as for
survival and progression data. For each of the most
e important complications, such as perioperative
- death, impotence (erectile dysfunction), rectal in-
stjury and incontinence, a graph indicates the report-
ed frequency rates for that complication (see Fig-
ures 14-16, page 31). The data are shown in tabu-
Zelar form as well (page 27), with reported high and
orlow rates to indicate a range but with no mean or
,- median estimates. In Chapter 3, tables and graphs
are explained in detail.

Literature citations and panel
opinions in discussion sections

|l
1_

Y

The discussion sections in Chapter 2 provide pri-
isenarily descriptive and explanatory information
nabout the natural history of prostate cancer, the

e Gleason grading system and systems and methods
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used for clinical staging. Also provided in Chap- | tions also include information from more recent
ter 2 are individual overview discussions of the studies published in 1994.

treatment alternatives analyzed by the AUA Although these discussion sections contain pri-

Prostate Cancer Clinical Guidelines Panel: radical marily descriptive and explanatory information,
prostatectomy, external beam radiotherapy, brachy-

: e - - some sections also contain panel opinions based on
X‘g&gﬁ%’aggf;ﬂg'?jlisrgggﬂfarggg)o?gdagﬁ rgf t"rlggg " evidence from studies cited in the text of the dis-
treatment options are discussed on pages 38-41 [pfcussion. In particular, the section in Chapter 2 on
Chapter 4, following the panel’s treatment recom; Staging methods (pages 13-15) contains panel opin-
mendations. ions questioning the need to use methods such as

Some of the studies cited in the discussion sec- COMPuterized tomography (CT) scan and magnetic
tions in Chapters 2 and 4 are in addition to articles "€S0nance imaging (MRI) for patients with clinical-
reviewed by the panel for data extraction and analyy localized prostate cancer. Reasons for panel
sis. Among the additional articles are papers pub- Opinions are stated explicitly in this and other sec-
lished after December 1993. As noted on page 9, tions, but it should be recognized that no attempt
December 1993 was the cutoff date in the literaturevas made to subject the evidence cited to a rigor-
search to obtain articles for the purpose of extract- ous review process like that described on pages 9-
ing outcomes data. However, the discussion sec-| 10 of this chapter.
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Chapter 2: Prostate cancer and its management

is devoid of carcinomatous change as its compo-

Background nents do not include glandular tissue.

Prostate cancer is the most commonly diagnosed .
visceral neoplasm in men. The estimated 244,00 Natural hIStOI’y and
new cases diagnosed in the United States in 1995 grade classification
represent 36 percent of cancers in men, compared
to 14 percent for lung cancer and 10.4 percent far _
colorectal cancer, the next two most frequently dir ~ Prostate cancer has a wide spectrum of growth
agnosed cancers (Wingo, Tong and Bolden, 1995).rates. Many tumors pursue a relatively indolent
The 40,400 deaths from prostate cancer anticipategourse over a number of years. Others advance rap-
in 1995 represent 14 percent of all cancer deaths ifdly by local extension and/or metastasis. Evalu-
men, placing prostate cancer second only to lung ation of the effect of active intervention must take
cancer mortality (33 percent) and ahead of color CJ'ntO account the course the d_lseasg would follow if
tal cancer mortality (9.4 percent). it were allowed to proceed without interference.

Of the_malignant conditions that arise primaril Active treatment of a prostatic cancer that is des-

within the prostate gland, by far-the most frequentiyfi"€d Never to present a clinical problem to the pa-
occurring type-is adenocarcinoma: Because of the 1Nt Would not be expected.to improve patient out-

rarity of other primary neoplasms within the gland, comes over treatment by surveillance alone. Pros-
the terms “prostate cancer” and “carcinoma of the L&1€ cancer aggressiveness, however, does tend to
prostate” are generally understood. to be synony-| INcréase with time (Adolfsson and Tribukait, 1990).
mous Wi dierb&rcindx’ Given sufficient time, small Ioca!lzed tumors can be
) \ . . expected to.become large, multifocal, nonlocalized
Anatomlg:ally, four glandula( prostatic regions | tymors (Whitmore, Warner and Thompson, 1991),
are recognized: (1) the transition zone, a bilobar | \yith decreasing likelinood of cure. “Cure” is de-
area lying on each side of the distal two-thirds of| fineq in this report as lifetime freedom from dis-
the supramontanal prostatic urethra in the unen-| gage.
larged state, but which can, following the develop- Thus, because techniques for distinguishing
ment of benign prostatic hyperplasia, occupy as rapidly growing from slow growing tumors are still

much as 95 percent of the entire gland volume; ( )evolvin atient longevity becomes a major factor
the central zone, which occupies the major portion ; 9, pe gevity J
in determining treatment. Treatment of prostate

of the cephalad half of the prostate; (3) the periph- q d ianifi q h
eral zone, which occupies most of the distal half of CACer depends to a significant degree upon the pa-
’ tient’s age, functional level and medical status.

the gland and (4) the periurethral glands lining th Because a younger, healthier patient may be ex-

urethra. . : .
_ _ _ posed to a longer period of risk for disease progres-

Approximately 75 percent of prostatic carcino-| sjon, metastases and death, consideration of inter-
mas arise in the outer gland (a combination of the yention rather than management by surveillance
central and peripheral zones), and many of these may e more compelling in this patient. Risks for
cancers are multifocal. The remaining 25 percent geath from untreated disease are presented in this
arise in the transition zone. The volume of the report (pages 40-41), but long-term results are
central zones, correlates with overall tumor stage. suggesting that even low-grade tumors may have as
The periurethral glands are rarely involved in ma; high as a 55 percent likelihood of resulting in can-
lignant change. cer death within 15 years of follow-up (Aus, Hugo-

A nonglandular area, the fiboromuscular stroma, sson and Norlén, 1994). The older patient with a
lying on the anterior gland surface as well as com- shorter period at risk may have a lesser chance of
prising the internal and external urethral sphinctersprostate cancer death. The age at which the risk of
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cancer death reaches an “acceptable” level, so that
treatment is unnecessary, is not known.

Histologic grade is currently one of the most

common methods for classifying tumor aggression STAGE
levels, and the most common system currently in

Table 1. TNM and Jewett-Whitmore
staging systems

Jewett-

use is the Gleason grading system based on archi- TNM Whitmore Description
tectural criteria (Gleason, 1977). A primary grade, ~ TX Tumor cannot be assessed
from 1 to 5, with 5 being the most aggressive, is as 10 No evidence of tumor
signed to the pattern occupying the greatest area ¢ t1a | A1 Tumor an incidental finding at TURP in-
the specimen. A secondary grade is assigned to th volving 5% or less of tissue resected
pattern occupying the second largest area. These Tib | A2 Tumor an incidental finding at TURP in-
two grades are then added to get a Gleason score, volving more than 5% of tissue resected
which ranges from 2 to 10. It is generally agreed Tlc BO Nonpalpable tumor identified because of
that tumors with a Gleason scar® have lower bi- elevated PSA
ologic aggressiveness and those with a Gleason| T2a | Bl Tumor involves one-half of a lobe or
score> 7 are biologically aggressive tumors. less

T2b B1 Tumor involves more than one-half of a

Pathologists can have difficulty, however, distin- lobe, but not both lobes
guishing grade 3 histologic patterns from grade T2c | B2 Tumor involves both lobes
histologic patterns for,a$Sig_nin9 p_rimary or séc- | Tza C1l Unilateral extracapsular extension
onda_lry grades. The distinction is important. Studies 15, | ¢1 Bilateral extracapsular extension
relating component grades to spread of cancer hav T3c Cc2 Tumor invades one or both seminal vesi-
shown that metastases almost never occur with

cles
grade 3’ but occur _Oﬂen with grades 4 and 5 (Mcr 144 Cc2 Tumor invades bladder neck and/or ex-
Neal, Villers, Redwine, et al., 1990). Consequently, ternal sphincter and/or rectum
whereas 3 + 3 = 6 is a favorable Gleason score, T4b C2 Tumor invades levator muscles-and/or is
2 =6 or 2 +4 = 6 is not. Certainly not favorable fixed to the-pelvic sidewall
ared4+3=7,3+4=7,5+2=7and2+5=7. NX Regional lymph nodes cannot be as-
The value of the Gleason system may thus depend sessed
in some cases, on the pathologist's proper catego-, NO No regional lymph node metastasis
rization of grade 3. Still, the system is'a vast im- | N1 D1 Metastasis in a single lymph node, 2 cm
provement over earlier, purely descriptive attempts or less at greatest dimension
at classification. N2 D1 Metastasis in a single lymph node more
than 2 cm, but not more than 5 cm at
Factors such as tumor grade and volume (stage’ greatest dimension, or in multiple lymph
along with evaluation of nuclear chromatin content nodes none more than 5 cm at greatest
and nuclear roundness, allow some prediction of a dimension
tumor’s biologic potential. However, at the present N3 | D1 Metastasis in a lymph node more than 5

time, such factors are not fully applicable to indi- BT 11 EIREEEE OIS e

vidual patients because of the many exceptions the MX e
exist to these predictive indices. : -
P MO No distant metastasis

The natural history of untreated prostate cancer ,; D2
is discussed in detail on pages 18-19 of this chapte
in the description of surveillance as a treatment
ternative.

Distant metastasis

dergone modifications because of the need to ac-
commodate evolving concepts of prostate cancer.

Accurate determination of tumor stage is impor-
tant, in that therapy is highly dependent upon
knowledge of whether or not the tumor is localized
to the gland. Clinical staging has improved in re-

Several staging systems for prostate cancer haveent years, yet considerable inaccuracy remains.
been described in the literature. The two used mosthis, at times, results in understaging and, to a less-
often are the Jewett-Whitmore ABCD system er extent, overstaging as compared with surgical or
(Prout, 1973) and the TNM system (Beahrs, Hen; pathologic staging. This has confounded accurate
son, Hutter, et al., 1992). Table 1 provides a com: evaluation of treatment modalities based solely up-
parison of the two systems. Both systems have un-on clinical staging.

Staging
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Methods used in clinical staging
of prostate cancer

Methods available for staging of clinically local+

ized prostate cancer include digital rectal examin
tion (DRE), serum prostate specific antigen (PSA
serum acid phosphatase, transrectal ultrasonogra
phy (TRUS), computerized tomography (CT) scar
and both body and endorectal magnetic resonan
imaging (MRI). For determination of distant meta
tases, staging methods include CT scan, MRI an
radioisotopic bone scan. In the panel’s opinion,
based on growing evidence from recent studies,
many of the methods available do not necessarily
provide useful information and may not be require
for patients with clinically localized prostate can-
cer.

CT scan and MRI

Approximately 50 percent of patients with newl
diagnosed prostate cancer undergo a CT scan
and/or MRI to assess locoregional spread (Stame
and McNeal, 1992). Yet, for most patients, these
staging modalities provide little useful.information
and may not be necessary. Capsular perforation,
seminal vesicle invasion and pelvic lymph node-it
volvement most often are microscopic phenomen
and, if so, cannot be diagnosed by either CT or
MRI (Rifkin, Zerhouni, Gatsonis; et al., 1990).
These tests can often detect gross extraprostatic
ease, but that degree of spread can usually be d¢
mined from the serum PSA concentration, DRE @
TRUS at time of biopsy. For these reasons, CT a
MRI may not be required in the staging evaluatio
of patients with clinically localized prostate cance

Prostate cancer detected by PSA

Beginning in 1987, PSA has gradually achieve
widespread clinical use, initially as a tumor marke
for monitoring response to treatment, and more r
cently as an indicator of early, potentially curable
prostate cancer (Brawer, Chetner, Beatie, et al.,
1992; Catalona, Smith, Ratliff, et al., 1991; Coone
Mosley, Rutherford, et al., 1990; Labrie, Dupont,
Suburu, et al., 1992).

It is well established that serum PSA can ident
fy patients with prostate cancers not detectable b
DRE, thus increasing the number of nonpalpable
prostate cancers being diagnosed. As shown in
Table 1 in the TNM staging system, “PSA-detect-
ed” cancers are classified as stage T1c; in the
Jewett-Whitmore staging system, they are referre
to as stage BO (Stormont, Farrow, Myers, et al.,
1993).

Page 14

Studies indicate that most nonpalpable, PSA-de-
tected prostate cancers are of sufficient volume to
classify them as clinically important (Brendler,
Carmichael, Walsh, et al., 1993; Epstein, Walsh,
a-Carmichael, et al., 1994; Oesterling, Suman,

, Zincke, et al., 1993; Scaletscky, Koch, Eckstein, et
1- al., 1993). There is no evidence that PSA-detected
n prostate cancers are different from small DRE-de-
cetected tumors.

5-

d Pelvic lymph node dissection

Pelvic lymph node dissection (PLND) has long

been considered the gold standard in evaluation of

~gregional metastases from prostate cancer. Although
PLND can provide staging information obtainable
by no other method, the procedure increases time in
surgery and can increase patient morbidity. Poten-
tial complications include hemorrhage, lymphocele,
infection and vascular and neurologic injuries

y which occur in as many as 20 percent of those pa-
tients undergoing PLND (Donohue, Mani, White-

ysel, et al., 1990; Kavoussi, Sosa, Chandhoke, et al.,
1993).

Evidence is,mounting that most patients who are
candidates for a radical prostatectomy or radiother-
- apy have very low risk for positive pelvic lymph
anodes. One study found that patients with a primary
tumor volume less than 4 cc (1.5-2.0 cm in diame-
ter) do not-have lymph node metastases (Stamey,
distcNeal, Freiha, et al., 1988). Another study noted
otehat only 6 of 274 patients (2 percent) with palpable
r disease in one lobe (clinical stage T2a/T2b) had
ndoositive pelvic lymph nodes, in contrast to 23 per-
N cent of 84 patients with palpable disease in both
r. lobes (clinical stage T2c) (Walsh, 1988). The Stan-
ford group found in patients with clinical stage
T2a/T2b disease that no patients having sextant
needle biopsy specimens positive in only one lobe
d had positive lymph nodes, and only 8 percent of pa-
2l tients having biopsy specimens positive in both
-lobes had lymph node metastases (Daniels, McNeal
and Stamey, 1992). In two other large contempo-
rary series of almost 600 patients, in which the
2r,cancers were detected using PSA screening, the in-
cidence of positive pelvic lymph nodes was approx-
imately 5 percent (Danella, deKernion, Smith, et
i- al., 1993; Petros and Catalona, 1992).

y In a study reviewing 1,632 patients with clinical-
ly localized prostate cancer who had undergone bi-
lateral pelvic lymphadenectomy at the Mayo Clinic,
the overall incidence of positive pelvic lymph
nodes was 12 percent (Bluestein, Bostwick, Berg-

dstralh, et al., 1994). Using logistic regression analy-
sis, serum PSA was found to be the best predictor
of pelvic lymph node metastases.
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However, the predictive power of serum PSA | concentration (less than 10 ng/ml) rarely have
could be enhanced considerably by taking into ac- skeletal metastases.

count the tumor grade and clinical stage. Using all  From the results of these two large clinical stud-
three clinical parameters together, a statistical modies, it appears that a staging radionuclide bone scan
el was generateq that allows the praCtICIng U'rOIO |§tnay no |0nger be necessary for the patient with

to accurately estimate the probability of pelvic newly diagnosed, untreated prostate cancer who has

lymph node involvement. The model indicates that no skeletal symptoms and a serum PSA concentra-
when the serum PSA concentration, tumor grade| tion of 10 ng/ml or less.

and local clinical stage are below certain levels, the
probability of positive lymph nodes is extremely
low. A pelvic lymph node dissection may not be
necessary (Bluestein, Bostwick, Bergstralh, et al.
1994).

Treatment alternatives

The evolution of therapeutic modalities for treat-
ment of prostate cancer has been continuous over

the past several decades, making it difficult to as-

The most sensitive method to detect bony metassess the comparative value of each modality. Also,
tases is radionuclide bone scan. Of late, evidence ihe treatment options for a particular patient are

has accumulated suggesting that bone scans may Bpject to a number of constraints. First is an as-
eliminated for selected patients. Based on two | gessment of the patient’s life expectancy based up-
large-scale clinical studies, Oesterling and col- | on actuarial and comorbidity information, his func-
leagues have determined that serum PSA concentiggna| status and his own wishes regarding therapy.
tion can be used to reliably predict bone scan find- Another important concern is whether the malig-
ings in patients with newly diagnosed prostate can-yancy is believed to be confined within the gland or
cet whether it has spread either regionally or distantly.

In the first clinical study, the investigators evaly- = The following treatment alternatives in current
ated, retrospectively, 521 randomly selected pa- | yse for managing localized prostate cancer, either
tients who presented with newly diagnosed, untreatg|one or in various combinations, were analyzed by
ed prostate cancer (Chybowski, Larson-Keller, | the AUA Prostate Cancer Clinical Guidelines Panel:
Bergstralh, et al., 1991). All were evaluated with re-radical prostatectomy, external beam radiotherapy,
gard to local clinical stage as determined. by DRE, prachytherapy. (interstitial radiotherapy) and sur-

biopsy tumor grade, serum acid phosphatase, pro- veillance (also known as expectant management,
static acid phosphatase concentration, serum PSA watchful waiting or observation).

and bone scan findings. Of all the clinical parame- 0 41ment methods that the panel considered in-
ters available to predict the presence of skeletal | o gsiqational are thermotherapy, cryotherapy, andro-
metastases, PSA was the best in predicting the re-, o, qenrivation and chemotherapy. A treatment
sults of a radionuclide bone scan. For a serum PSAy a4 was categorized as investigational if the
concentration of 10 ng/ml or less, the probability f(ganel found the number of patients treated inade-

Radionuclide bone scan

skeletal metastases (positive bone scan) is extremes . a+a for evaluation and/or if follow-up has been
ly low—Iless than 1.5 percent.

_ e inadequate to provide sufficiently precise outcome
In order to confirm these initial findings, a sec-| estimates.

ond investigation was conducted to assess the abili-

ty of serum PSA to predict bone scan findings . .
(Oesterling, Martin, Bergstralh, et al., 1993). Treatment alternative: Radical
Medical records of 2,064 consecutive patients with (total) prostatectomy
prostate cancer were reviewed. Patients with prior

treatment (androgen deprivation therapy, radical
prostatectomy or radiotherapy) were excluded. A
with the previous study, irrespective of the tumor Surgical removal of the prostate gland is “cura-
grade and local clinical stage, the serum PSA valugive” only if all the tumor is removed. “Cure” is de-
was the best predictor of the bone scan results. | fined as lifetime freedom from disease. Therefore,
Combining tumor grade, local clinical stage or boththe appropriate patient for radical prostatectomy
with PSA did not enhance the predictive power of has the disease clinically confined to the prostate,
PSA. This second investigation also confirmed the with no area of extension beyond the capsule or fix-
observation that patients with a low serum PSA | ation of the gland and no evidence of regional or

Patient selection
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distant disease. This would include selected patienfBhe bladder neck opening is then contoured as nec-
with clinical stage T1 or T2 biopsy-proven tumors. essary to the size of the urethral stump where an
Evidence suggests that not all of these patients neethd-to-end anastomosis is performed. The princi-

to undergo a pelvic lymph node dissection or a ra- ples of the operations are well established, with
dionuclide bone scan before radical prostatectomy usual operating times of 2 to 4 hours. Hospitaliza-
(see pages 14-15). tions of 3 to 6 days are the rule, and the patient has

The appropriate patient also has these character@" indwelling catheter for 10 to 21 days.
istics: (1) an expected longevity longer than the ex-

pected morbidity of his cancer if left untreated; (2) Treatment alternative: External

no significant surgical risk factors; and (3) a will- ;
ingness to undergo surgery following a discussio beam radlotherapy

of risks, postoperative side effects, natural histor
and options (Gibbons, 1993).

Technological improvements

Advances in radiation oncology over the last sev-
eral years have substantially improved external
beam radiotherapy for prostate cancer. Technologi-
cal improvements allow the radiation beam to be
more precisely targeted to the prostate and seminal

sent a significant threat to the patient in his lifetimeY€SICIES, sparing normal tissues to a greater degree

An assessment of the patient's overall health statud'om harmful effects of radiation. Computer tech-
is therefore mandatory before any treatment recomi?/09y Now permits accurate three-dimensional de-
mendations can be made. This should include infor.n€ation not only of the prostate and seminal vesi-

- ’ les, but of the normal rectum, bladder and other
mation regarding age and cause of death of parents,~ ™" Gl o o
familial longevity and diseases (for example, hyp rgtructures (conformal therapy). This facilitates indi-

: - ' Vidually customized therapeutic blocks, sharply fo-
tension, cardiovascular, metabaolic), and past and . » '
current health problems. cusing the radiation beam.on the target volume.

Patients with localized prostate cancer might be Moreover, recent advances in clinicopathologic

candidates for treatment by surveillance or dela dunderstanding of the likelihood of seminal vesicle
. y su AYEUextension, the location of the prostatic apex, the im-
therapy if they have a low-grade tumor and-a life

, portance of day-to-day prostate motion and the
expectancy of 10 years or less (Whitmore, 1993), “thaanetic efficacy of lymph node irradiation have
whereas patients with a greater life expectancy

; ; : \ all contributed to improvements in external beam
might be considered candidates for radical prosta- 5 giotherapy. The full effects of these advances in a
tectomy. therapeutic context will become clearer over the
next several years as data from long-term follow-up
become available.

Life expectancy of the patient

Although relentless, the growth pattern of inter
mediate- and low-grade prostate cancers (Gleason
scores< 6) is such that the cancer might not repre

Performance of radical prostatectomy

Radical prostatectomy is performed using either _ _
the retropubic or perineal approach. Walsh and as- Patient selection

sociates have provided considerable insight into the patients selected for external beam radiotherapy
periprostatic anatomy over the last 10 years, whichshoyld have a relatively long life expectancy and no
has reduced the complications associated with the sjgnificant factors for radiation toxicity. For in-
retropubic procedure (Walsh, 1992). Techniques instance, bilateral femoral hip replacements can sig-
clude precise control of bleeding from the dorsal | nificantly interfere with the delivery of radiothera-
vein complex, to allow a more precise anatomic | py. In addition, patients with systemic lupus erythe-
dissection of the apex, and identifying the branchesmatosis, other unusual collagen vascular diseases
of the pelvic plexus that innervate the corpora cay- and inflammatory bowel diseases such as ulcerative
ernosa so that they can be preserved and sexual colitis are candidates for an alternative therapy.
function can be maintained. These “nerve-sparing”  known pelvic nodal metastasis is a strong con-
techniques have subsequently been incorporated ifzaingication to external beam radiotherapy. Stud-
to the perineal procedure (Weldon and Tavel, 1988)eg py hoth Memorial Sloan-Kettering (Fuks,

The goal of both the retropubic and perineal ap- Leibel, Wallner, et al., 1991) and the Radiation
proaches is to remove the entire prostate gland, | Therapy Oncology Group (Hanks, Krall, Pilepich,
both seminal vesicles, both ampullae of the vas anet al., 1992) reported that only about 10 percent of
the surrounding tissues including the bladder neck.patients with node-positive disease at presentation
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remain free of disease at 10 years, and there is po Whether to include seminal vesicles in target

indication of a plateau in the disease-free survival volume is also uncertain. Depending upon the pre-
curve. This indicates that node-positive patients,| cise characteristics of the stage T2 prostate cancer,
with perhaps rare exceptions, cannot be cured us-the risk of seminal vesicle invasion can vary from 5
ing current radiotherapy techniques and may re-| to 40 percent (Marks and Anscher, 1992; Mukamel,
quire an alternative therapy. deKernion, Hannah, et al., 1987; Oesterling, Brend-

Patients likely to benefit most and have the best €7, EPStein, et al., 1987). Most patients with semi-

results from external beam radiotherapy are gen r.nal vesicle invasion will have minimal involvement
ally those who are also ideal candidates for radic I(Iess than 16 percent of the gland). Yet, even in the

prostatectomy. Patients with T2a tumors will hav g?i&eﬁ}/r?;?\%esﬁ;gs%sb%f ;-izncil;iséixistle’ il;(];ﬁtg?ééatr)e
much better long-term disease-free survival than 9 y y

patients with T2b or T2c tumors (Glick, Philput, E|- tumor. . _ _

Mahdi, et al., 1990; Kaplan, Prestidge, Bagshaw, et For the majority of patients with T2 tumors, the
al., 1992: Kuban, El-Mahdi and Schellhammer, seminal vesicles can be included in the target vol-
1989b: Schellhammer, Whitmore, Kuban, et al., | Ume with minimal added morbidity. However, the
1989). Patients with well-differentiated tumors, n r-volume of irradiated rectum will definitely increase.

mal acid phosphatases and PSA vakiég-15 Also, in occasional patients, the seminal vesicles

ng/ml have markedly improved outcomes compa eq&xtend laterally and posteriorly for a significant dis-
to patients with either higher-grade tumors or high- ance, with consequently greater risk of morbidity.

er PSA values at time of presentation. This has It is reasonable in such cases to carefully weigh the
been well documented (Asbell Martz.PiIepich e increased risk of morbidity against the benefits of

) ) treating the seminal vesicles, especially if the tumor
al., 1989; Duncan, Warde, Catton, et al, 1993; For- . e
man, Zinreich, Lee, et al.. 1985: Landmann and is classified in the most favorable substages of T2

Hunig, 1989; Perez, Garcia, Simpson, et al., 1989; disease.

Pisansky, Cha, Earle, et al., 1993; Russell, Dunatov, n
Hafermann, et al., 1991). Treatment alternative: Brachytherapy

(interstitial radiotherapy)

Target volume

Historically, pelvic lymph nodes were included Patient selection
in the radiation treatment volume as they were

known to be positive in a significant percentage
patients. Some reports showed improved surviva
when the lymph nodes were treated, versus hist
controls (Bagshaw, 1984; Epstein and Hanks, 19

McGowan, 1981); and regional nodal radiotherap

Patient selection criteria for brachytherapy are
similar to those for external beam radiotherapy. In
((Egeneral, operative mortality is low, but complica-
ions are not infrequent (see Table 5, page 27). For
3transperineal ultrasound-guided implantation ap-
LI proaches, widely variable complications have been
was known to be effective in other types of canc rsreported (Blasko, Ragde and Grimm, 1991; Iversen,

However, there are many who now doubt the im-Bak, Juul, et al., 1989; Smalley and Noble, 1992).
portance or efficacy of regional pelvic radiotherapy.Although some reports show negligible complica-
As noted previously, the most mature reports of pations, longer follow-up and other corroborative se-
tients with involved lymph nodes clearly indicate | ries are needed (Bertermann, et al., 1991; Blasko,
that, at 10 years, the overwhelming majority will | Ragde and Grimm, 1991; Bosch, Forbes, Prassvin-
have developed metastatic disease (Fuks, Leibel| ichai, et al., 1986; Carey, Lippert, Constable, et al.,
Wallner, et al., 1991; Hanks, Krall, Pilepich, et al., 1988; Fowler, Barzell, Hilaris, et al., 1979; Iversen,
1992). Moreover, there is no evidence of a plateau Bak, Juul, et al., 1989).

in the disease-free survival curves, suggesting that  Prior transurethral resection of the prostate
radiation to involved pelvic nodes is incapable of | (TURP) is a relative contraindication to prostate
curing a meaningful number of patients. Finally, | brachytherapy. Because patients with prior TURP
prospective randomized trials have demonstrated nisave a much higher incidence of late urinary com-
advantage to pelvic nodal radiation when compareglications (Blasko, Ragde and Grimm, 1991), ex-
with the results of prostate radiotherapy alone treme caution in minimizing urethral dose is impor-
(Asbell, Krall, Pilepich, et al., 1988; Asbell, Martz, tant. Extensive corpora amylacea also present a the-
Pilepich, et al., 1989; Pilepich, Krall, Johnson, et | oretical contraindication to implantation with

al., 1986). low-energy radionuclides?l and3Pd). The high

ri

Copyright © 1995 American Urological Association, Inc. Page 17



trasound to monitor accurate distribution of the
seeds. Anesthesia may be used, but no open surgery
sources. is necessary. The transperineal method provides

Finally, patients with high-grade tumors or witn more homogeneous delivery of the radiation dose to
large tumor volume (expressed either as a volumetth€ prostate, but some concern has been expressed
ric estimate or as advanced clinical stage) are nat about adequately accessing the prostate base and

brachytherapy techniques implant either the semj- NOt Yet produced outcome results with long enough
nal vesicles or extracapsular tissue. follow-up to be able to evaluate the potential advan-

tages and risks. In the panel’s opinion, however,
there is no evidence that results from the transperi-
neal method are inferior to those from the retropu-
bic method.

electron density of the corpora amylacea may ab
sorb the radiation emitted from these low-energy

Techniques

Brachytherapy techniques involve two separat
choices: which type of radionuclide and which
method of administration. Isotopes can be chose Treatment alternative: Surveillance
from a variety of radionuclides, taking into account '
such factors as dosimetry scheme, half-life, type of
emission and tissue penetration. Brachytherapy may Basis for management by surveillance

:ISSSV(EIEI) ::%;nﬁlrgﬁdt ebghﬁ)é}gg;/a:nbo%?frig argg:?str;ﬁ;? Y The notion that no active treatment can be used
are still investigational for a disease process is not unusual. A classic ex-
: o ) ample is the common cold. However, for such a
There are two methods of administration. In the policy of “no active treatment” or “surveillance” to
earlier approach (1965 —1985), the prostate was eXe used for a neoplasm in which morbidity or mor-
posed retropubically. Then the radionuclide “seeds’tality can occur, one or more of the following crite-
were inserted by means of hand-positioning the ¢afia must be met: (1) The neoplasm must have a low
rier needles, attempting to encompass the entire| risk of morbidity and mortality; (2) The impact of
prostate mass by gross estimation. Several draw; treatment upon morbidity or mortality must be neg-
backs to this method have been reported. One is|inigible, minimal or of unknown effect; and (3) The
ferior control of localized disease when compared harms of treatment must outweigh the benefits.

with external beam radiotherapy (Kuban, ElI-Mahdli With re : T ;
) gard to the first criterion, evidence sug-
and Schellhammer, 1989a; Morton-and Peschel, gests that low-grade, low-stage prostate cancer

1988; Schellhammer, El-Mahdi, Higgins, etal., | \qyreated may not produce any symptoms for pro-
1987; Schellhammer, Whitmore, Kuban, et al., longed periods. Only in some patients will morbidi-
1989; Smalley and Noble, 1992). . | ty or death from the disease ensue. Autopsies of
Errors have also been documented in evaluatingmen who died from other causes reveal a substan-
prostate size, and thus in the numbering and spac-tial number with occult prostate cancer. The rate is
ing of seeds (Stone, Forman, Sogani, et al., 1988). as high as 80 percent in older men (Franks, 1954).
Because distribution of seeds was difficult, the radi-A study using assiduous sectioning techniques to
ation dose was nonhomogeneous (Gore and Mossinvestigate young men found carcinoma present in
1983; Kandzari, Belis, Kim, et al., 1982; Sogani, | 9 percent, 16 percent and 26 percent of men in their
DeCosse, Montie, et al., 1979). Seeds migrated anthird, fourth and fifth decades, respectively (Sakr,
were usually passed out through the urethra (Som-Haas, Cassin, et al., 1993).
merkamp, Rupprecht and Wannenmacher, 1988, of men with untreated prostate cancer followed

Steinfeld, Donahue and Plaine, 1991). Finally, up to 10 years, most series suggest that the majority
some authors have been concermned about the oW g not die of prostate cancer but with it. Most of

doses delivered b3 and*%Pd (Anderson and these series included older men at a higher risk of
Ling, 1991; Dale, 1985; Fowler, 1989, 1991; Small-geath from other causes and men with less lethal
ey and Noble, 1992). Data the panel extracted on formg of prostate cancer (well differentiated, low
complications of brachytherapy were based on t ISstage). In one series (George, 1988), although 5 pa-
earlier, retropubic approach. tients died of prostate cancer, 48 died of other caus-

The newer method of administering the radiationes (4 percent versus 40 percent of the study popula-
(1984-present) places the seeds much more precisten). In another series (Adolfsson, Carstensen and
ly via the perineal percutaneous route. This ap- | Lowhagen, 1992), of the 38 percent of patients who
proach uses a perforated template on the perineundied, 7 percent died of prostate cancer and 31 per-
to position the carrying needles and transrectal ul- cent of other causes.
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In regard to the second criterion—that the impg¢
of treatment on prostate cancer may be minor—
three bodies of evidence support this contention.
First, using contemporary measures of treatment
ficacy, many patients with clinically localized pros
tate cancer when treated for cure have been sho
to be at risk for disease recurrence. In the case @
radical prostatectomy, a guiding principle holds th
if the tumor is confined to the prostate and the pr
tate is removed, likelihood of “cure” (lifetime free-
dom from disease) is high. Unfortunately, the dis-
ease may not, in fact, be organ confined. In the
United States, as many as 50 percent of patients
dergoing radical prostatectomy will be found to

have disease outside the prostate capsule or in the!

seminal vesicles or to have a positive surgical ma
gin (Morton, Steiner and Walsh, 1991; Wabhle,
Reznicek, Fallon, et al., 1990). These patients hal
a higher risk of disease recurrence than do patier
with organ-confined tumors (Paulson, Moul and
Walther, 1990).

Some patients will be found to have a measur-
able PSA following radical prostatectomy, indicat-
ing persistent disease (Stein, deKernion, Smith, €
al., 1992). Using PSA as an indicator of failure, p
tients treated with radiotherapy have also been n
ed to have a high risk of relapse. One article re-
ported that as many as 80 percent of patients tre
ed with radiotherapy have a rising PSA within a
relatively short period of follow-up (Stamey, Ferra
and Schmid, 1993). Another article reported that
PSA and clinical relapse are combined, the risk g
disease relapse within 4 years following radiother
py is 40 percent (Zagars and von Eschenbach,
1993).

The second body of evidence indicates that a
policy of surveillance alone is often associated w
prolonged, morbidity-free survivals. A number of
investigators have presented the results of a sury
lance policy for localized prostate cancer (Adolfs-
son and Carstensen, 1991; George, 1988; Johan
son, Adami, Andersson, et al., 1992; Jones, 1992
Madsen, Graversen, Gasser, et al., 1988; Rana,
Chisholm, Christodoulou, et al., 1993; Stenzl and
Studer, 1993; Waaler and Stenwig, 1993; Whit-
more, Warner and Thompson, 1991). It must be
noted that many of the patients were older and th
in many series, patients with focal disease detect
on transurethral resection of the prostate (TURP)
were included (stage T1la). Nevertheless, it is in-
structive to recognize that 10-year disease-specif
survivals of between 40 and 92 percent were rea
ized, with most studies in the 80 to 90 percent
range.

Copyright © 1995 American Urological Association, Inc.

act Finally, in a recent decision analysis, treatment
of localized prostate cancer for “cure” was calculat-
ed to result in only minimal improvements in quali-
efty-adjusted life expectancy (Fleming, Wasson, Al-
- bertsen, et al., 1993). The authors stratified patients
wiby age and tumor grade and made estimates of
f treatment efficacy and risk of metastatic disease.
atUsing the highest estimate of a positive effect of
odreatment on life expectancy as well as the highest
risk of developing metastatic disease, the resultant
increase in quality-adjusted life expectancy was no
more than 4 years in the youngest patients studied.
uﬁ)_sing the median estimate for the risk of metastatic
isease and the highest efficacy of treatment, the
heduthors found that improvement of quality-adjusted
_life expectancy was less than 1 year. With virtually
all other estimates, treatment had a negative effect
veon quality-adjusted life expectancy.

nts Another study (Beck, Kattan and Miles, 1994),
using more recent data from Chodak, Thisted, Ger-
ber, et al. (1994), concluded that improvement in
quality-adjusted life expectancy for radical prosta-
tectomy compared with surveillance was 1.01, 2.41
i and 2.68 years for well-differentiated, moderately
well-differentiated -and poorly differentiated tumors,

a- .
respectively.
ot p Yy

Ar

At- The candidate for surveillance

. [There are two general principles in selecting the
I ideal patient for surveillance: (1) a tumor of low bi-
f ologic activity (which poses the lowest threat of
f metastasis); and (2) a relatively short period of time
a-at risk for disease progression.

With regard to low biologic activity, tumor char-
acteristics thought to be associated with the longest
disease-free survival include: low grade, low stage,

thlow volume and (because it is often associated with
tumor volume) low PSA.

eil- As to short period at risk, because tumor pro-
gression will occur in most patients with untreated

S-prostate cancer, given sufficient time, the ideal pa-

, tient for surveillance has a relatively short life ex-
pectancy. Methods to estimate life expectancy
include age (see U.S. Life Expectancy Table in Ap-
pendix C), as well as information on other disease
processes that the patient may have. These data can

ate integrated to establish the period of time at risk

edor disease progression and thereby determine
whether surveillance is an appropriate treatment op-
tion.

ic  Finally, a patient may choose surveillance for

- management of prostate cancer because of a desire
to avoid or defer the side effects of other forms of
therapy.
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Surveillance in practice physician, including an understanding that should
Following the diagnosis of prostate cancer and symptoms or signs develop which the patient feels

appropriate staging to assure that metastatic disea ay _bg relateﬁl to_the tumor, he should contact the
iS not present, treatment alternatives are discussed yS|C|an.at.t attime. _

with the patient. Surveillance is presented as one of One principle of surveillance as a management
these treatment options. If the patient elects a pro- modality for localized prostate cancer is that other
gram of surveillance, he is informed that the status forms of intervention may be employed at any time.
of his prostate tumor will be monitored periodical- For example, if evidence suggests that there is a
ly. Monitoring may take any number of forms, but, need for further treatment, then radical prostatec-
will generally include, as a minimum, DRE and tomy, radiotherapy or other forms of therapy may
PSA. The frequency of monitoring is often based| be undertaken. (The patient is then no longer a
upon a number of factors including measures of thésurveillance patient.”) However, the patient must
tumor’s biologic activity (stage, grade, volume, understand at the outset that the delay inherent in
PSA) and the age and medical status of the patientsurveillance may compromise the effectiveness of
Patients may be informed that periodic monitoring any subsequent treatment, if any should become
should also include a close relationship with theirr necessary.
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Chapter 3:
Outcomes of treatments for localized prostate cancer

For assessing benefits and harms of intervention
for stage T2 (B) prostate malignancy, the AUA
Prostate Cancer Clinical Guidelines Panel consid-
ered the following outcomes the most important to
the patient: (1purvival at 5, 10 and 15 years
(overall survival, disease-specific survival, progres-

':Fion-free survival and metastasis-free survival); (2)

Types of outcomes

Outcomes of therapeutic medical interventions
may be direct or indirect. Direct outcomes affect
patients’ lives directly and are experienced directl
Some direct outcomes, such as pain from treatm
occur immediately and are short-term. Others, suc
as impotence (erectile dysfunction), may occur o

rogression rates at 5, 10 and 15 yea(snetastat-

c, local and biochemical); and (8pmplications
s . . . . df treatment. Although all treatment complications
continuing basis over a period of time. Still others, \yere evaluated, the most important are: death from
such as the effect of treatment on life expectancy, eatment, incontinence, impotence (erectile dys-
can be considered future outcomes. Patient prefer-fynction), cystitis, proctitis, major bleeding, pui-
tween different types of direct outcomes, for exam-contracture/urethral stricture.
ple, the risk-of erectile dysfunction.compared wit

the future benefit of longer life-expectancy as a re- .
sult of the same treatment. Survival-at’s,'10 and 15 'years

Indirect outcomes are measures, such as the level Clinically localized prostate cancer (stages T1
of serum PSA, that are affected by treatment but a_nd T2)_is rarely lethal'within the first_ 5 years aﬁer
not experienced by patients directly. Such measure@iagnosis. The overall death rate during this period
may provide.data about the probability of future |..iS low and usually secondary to comarbid process-
outcomes. For example, rising PSA can be of greaes- Almost any treatment for localized prostate can-
importance when assessing the effectiveness of caf€" would appear to have an excellent survival re-

cer treatment and the probability of future progres- Sult at 5 years. Survival at 10 years and 15 years al-
sion of the disease. lows a more accurate assessment of the influence of

. . prostate cancer and its treatment on patient sur-
In treating prostate cancer, differences between \;ya.
direct and indirect outcomes are less important than |, . - A
It is not sufficient to assess survival independent-

g]r;?oar;uinsgwr?\i?g ggjciee rn?SISSIZ?:szthgmrgﬂggigovCi?I ly of tumor progression status. Comorbid processes
. o . associated with advanced age will often determine
regard to impact on their lives. Some patients areé oo syrvival. However, morbidity from cancer
concerned with adverse direct outcomes such as, oaression may occur for years prior to death. It is
urinary incontinence or erectile dysfunction to theé herefore reasonable to inform patients not only
point that they may opt for a less morbid treatmeNtapoyt the risk of dying from prostate cancer, but al-
even if the probability of “cure” (lifetime freedom | g apout the risk of developing metastatic disease
from disease) is notably less than for the rejected or evidence of tumor recurrence. Outcomes of dis-
treatment (Singer, Tasch, Stocking, et al., 1991). | ease-specific, progression-free and metastasis-free
However, for many men with adenocarcinoma pfsurvival should be assessed in addition to overall
the prostate, the most compelling reason for seek- survival rates.
ing treatment is the hope of “cure.” Given the
choice, these men may choose the risk of inconti
nence or erectile dysfunction for an improved
chance of “cure.” They are usually well informed
and recognize the prognostic implications of indi-
rect measures such as rising PSA.

Progression rates at 5, 10 and
15 years

After surgery or radiotherapy, most recurrence or
progression of adenocarcinoma of the prostate will
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become biochemically (PSA) apparent by 5 years
but a few patients may have lengthy delays befor
the progression becomes clinically apparent. Thu
it is important to continue to assess progression
rates to 10 years and beyond. Progression rates
or may hot influence the patient directly. Many
times progression will be defined as the develop-
ment of any evidence of tumor. This recurrence ig
often asymptomatic and found only through sur-
veillance examinations.

Obviously, either local recurrence or sympto-
matic metastatic prostate cancer is of extreme im
portance to patients diagnosed with localized dis+
ease. However, biochemical failures, usually in th
form of rising serum PSA, will also negatively im-
pact patients from a psychologic standpoint. Men
with prostate cancer understand that a rising sert
PSA often precedes eventual symptomatic recur-
rence.

Complications and harms of
treatment

Death from treatment is the most serious (thou
uncommon) immediate adverse outcome for a pd
tient diagnosed with prostate cancer. Other advel
outcomes from treatment, such as incontinence,
potence (erectile dysfunction), cystitis, rectal injur
and bleeding, are much more common and have
variable degrees of negative impact on patient we
being. The reported incidences and estimates of
these adverse outcomes are important to a patie
making decisions regarding treatment. Some of t
complications are much less common today than

older reports because of newer technology and &

vancements in technique. It is therefore importan
to stratify the complications relative to era of trea
ment. (See Appendix A, Figures A-7 to A-31.)

Cost, inconvenience and indirect
guality-of-life issues

Although such issues as cost and inconvenien
are important, no meaningful data are readily ava
able from the literature. These are areas in need
future research (see Chapter 5, page 45).

Variability of outcomes data

The panel was impressed by the massive amo

of literature available on the topic of prostate can:

cer. However, as discussed in Chapter 1 and in tF
Limitations section (page 42) of Chapter 5, the v3
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5, bulk of the literature is not usable for extracting and
e combining data to assess treatment outcomes and
s,develop comparative estimates for these outcomes.

Of 12,501 papers reviewed, the panel was able to
MeBtrieve only 165 with acceptable data on outcomes
from treatment of localized prostate cancer. (See
page 9 for a discussion of the review process.)
> Moreover, in these 165 articles, there are significant
differences among treatment series regarding such
characteristics as patient age, tumor grade and
pelvic lymph node status. The differences are sum-
- marized in Table 2 (page 23).

Table 2 makes clear that patients receiving the
€ various forms of treatment are not similar. For ex-
ample, patients undergoing radical prostatectomy
are on average 3 years younger than those undergo-
iMng external beam radiotherapy and approximately
7 years younger than those reported to have been
followed with surveillance.

It is also striking that only about one in seven
patients reported in the literature was followed even
for 5 years and that a very small fraction was fol-
lowed for 10 or 15 years. Estimates of important

gfbutcomes, particularly of survival and progression
- rates at 5, 10 and 15 years, are likely to be inaccu-
SRate if such small numbers of patients are available
Mfor analysis.

Y Tumor grades are relatively comparable in pa-
:”tients treated actively (by surgery or radiotherapy);
" but for patients followed with surveillance, there
rare data on very few patients who have high-grade
1etum(_)rs. In addition, there is scant mforma_ttl_on on
i elvic lymph node status in patients receiving ex-
d- ernal beam radiotherapy or followed with surveil-
lance, which leaves open the possibility of dramatic

f_ differences in the stages of patients’ tumors.

Summary outcomes
tables and graphs

}E Because of the significant differences in the liter-
ofature among treatment series and the consequent in-
ability to make meaningful estimates from available
data for the most important outcomes, those of pa-
tient survival and tumor progression, the panel con-
cluded that it would be methodologically unsound
to compare treatment modalities directly with re-

gard to survival and progression.

unt Nevertheless, in order to show the range of out-
comes data reported for the different modalities, the
nepanel decided to display results of the data extract-
1sted. Results are displayed in summary outcomes

Copyright © 1995 American Urological Association, Inc.



Table 2. Variability of characteristics in serie$ reporting stage T2 prostate cancer
treatment outcomes

TYPE OF TREATMENT

Radical External beam
Series characteristic prostatectomy radiotherapy Brachytherapy Surveillance
Mean age of patients 62.7 65.9 64.5 70

(range: 34-84)

(range: 26-92)

(range: 36-91)

(range: 38-90)

Number of patients

9,263

14,205

4,891

LSS

Number with 5-year follow-up

1,188 (13%)

1,802 (13%)

642 (13%)

400 (44%)

Number with 10-year follow-up 759 (8%) 110 (1%) 100 (2%) 46 (5%)
Number with 15-year follow-up 530 (6%) 0 0 33 (4%)
Mean follow-up 70.2 months 70.3 months 56.5 months 111.6 months

(range: 1-372)

(range: 1-264)

(range: 1-219)

(range: 3-298)

Tumor grade: well

23.1%

41.2%

38.3%

62.2%

differentiated (376/1,631) (517/1,256) (427/1,116) (250/402)
Tumor grade: moderately well 56.9% 40.6% 51.3% 34.8%
differentiate@ (928/1,631) (510/1,256) (572/1,116) (140/402)
Tumor grade: poorly 20% 18.2% 10.5% 3%
differentiate@ (327/1,631) (229/1,256) (117/1,116) (12/402)
Number with PLND 83% 26% 87% 0
(910/1,093) (463/1,756) (1,743/1,997)
Series published in 1960’s 5 0 0 0
Series published in-1970’s 6 9 2 0
Series published in 1980’s 21 41 22 0
Series published in 1990’s 23 23 11 6

1The term, “series” here denotes.groups of patients stratified by parameters such as primary treatment modality. One article may have more than
one series. Table 2 data are from 169 series in-165-articles:

2 Grading system: Categorization of degree of differentiation is based either on series reports of good, moderate or poor differentiation or on the

division of Gleason sums into 2-4 (well differentiated), 5-7 (moderately well differentiated) or 8-10 (poorly differentiated).

tables for survival and tumor progression at 5, 10
and 15 years. For survival at 5, 10 and 15 years,
results are displayed graphically as well.

Summary outcomes tables

The tables indicate the range of the outcomes
ta reported by showing highest and lowest result
reported (maximum and minimum percentages).
Because combining data among series was not {
sible, given their variability, the panel elected not
present summary statistics (mean or median val-
ues).

The panel also decided to identify “actual” (ob-
served, nonactuarial) data separately from actua
data and to report them separately. Although actl
ial reporting is regarded as a more reliable way t
present treatment outcomes for men with localize
prostate cancer, the data from series reporting “a
tual” data were also retained for review.

Copyright © 1995 American Urological Association, Inc.

The major problem with actual reporting of out-
theomes is that prolonged follow-up is required to
collect adequate data. Some reports include cohorts
of men with a minimum of 5-, 10- or 15-year fol-
low-up. Knowing the outcomes for each patient in a
series for the entire follow-up time (5, 10 or 15
darears) has the advantage that the data are indeed ac-
5 tual, in contrast to actuarial estimates. Unfortunate-
ly, the long-term systematic follow-up needed to
pogccurately record these data is exceptionally diffi-
tocult. Patients are often lost to follow-up or die of
unknown causes, or they fail to have consistent test-
ing or to have the data recorded so as to accurately
assess disease status. Moreover, for later end points
ria(such as 15-year disease-specific survival), the
hlanrumber of patients available by then is usually
p small, further weakening the statistical significance
xd of the reported outcomes. For these reasons, the
c-word “actual,” when used to denote “actual” data,
appears in this report in quotes.
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Actuarial reporting allows earlier analysis of data ¢ Metastasis-free survival: Percent of men
sets by using all the information in the database to alive without evidence of metastatic disease
estimate or predict longer-term outcomes. As more (overall survival minus those men who are
pl)guents iuri;nve tof_tge desired enld Fomﬁs (5,10 and  alive, but have metastatic prostate cancer).

years), the confidence intervals for these esti- . D i . N
mates become narrower. Such a data set is dynamic Dlhse%se spe?g_c gufrvwal.Per::e:[nt of Ir_nen
and more prospective, which eliminates some of the who have not died from prostate malignancy

(overall survival plus those men who died

problems inherent in “actual” data. ; ther th tat
A criticism of actuarial data is the inability to fom causes other than prostate cancer).

predict behavior of cancer for a large number of pa- For Table 4 (page 26), displaying failure/progres-
tients based on the outcomes for a few. Also, the| Sion outcomes data, the outcomes are stratified by
validity of long-term patient outcomes depends in types of progression: local, distant, biochemical and
part on the number of patients available with total. Prostate cancer recurrence, or disease pro-
lengthy follow-up. This type of quality assessment gression, is reported in the literature independent of
within actuarial data sets was rarely stated in the, survival. For the data-extraction process, the panel
publications the panel reviewed during the literatureattempted to record the rate of progression or fail-
search. ure as a percentage. This percentage was either cal-
For both “actual” and actuarial data, the summa-culated or extracted from the article’s text, tables or
ry outcomes tables show the number of series injographs. If the percentage was calculated, it repre-
der to allow reviewers to estimate the degree to | sents the number of men who experienced or were
which the_data. are verifiable. The number of seri Sfound to have progressing cancer, or were found to
however, is not the number of independent papers payve new evidence of cancer after or while under

or reports. As used here, "series” are groups of pa-the chosen therapy—as compared with the total
tients within a report stratified by parameters such . her of men being monitored.

as primary treatment modality or stage of disease. _
Progression rates were-assessed at 5-, 10- and

One report may have more than one series. : Vet _
These series may be subsets of clinical stage 215-year intervals. Definitions of progression are
_Vvague and vary from paper to paper. For this report,

(B) disease. For instance, if a report classified out ) : ,
comes within the stage B category according to the panel defined categories of progression as fol-
lows:
a

clinical stage B1, B2, etc., and reported these da
separately, by each substage, the panel left the data « Local: Recurrent malignancy in the prostate
as separately recorded rather than attempting to or prostate bed. It may vary from tumor on
combine outcomes. Therefore, under the broade random biopsies to symptomatic cancer re-
category of stage B, there is more variability de- growth.

pending upon substages reported. » Distant: Radiographic evidence of cancer at

For Table 3 (page 25), which displays survival sites away from the prostate area. Bone and
outcomes data, the outcomes are stratified by over- lymph nodes are the most common. Some old-

all, progression-free, metastasis-free and disease-
specific survival. This stratification is necessary t
capture and record the major outcomes as repor
However, definitions of these survival subgroups

are not standardized in the literature. The terms are

used by different authors with some variability in
their meaning. For this report, the panel used the
following general definitions:

e Overall survival: Percent of men alive, irre-

spective of their disease status or the cause |of

death in those men not alive.

» Progression-free survival: Percent of men
alive without evidence of disease progression

(usually overall survival minus those men who
are alive, but with progressing or recurrent dis-

ease).

Page 24

er studies used plain films and serum acid
phosphatase to determine distant disease.

Biochemical: Prostate specific antigen (PSA)
at present is the most reliable means to deter-
mine prostate cancer recurrence, and contem-
porary reports are using PSA levels alone to
define cancer recurrence. The level of PSA and
rate of rise that constitute biochemical failure
have not yet been defined.

Total: Any evidence of local or distant or bio-
chemical recurrence. Adding local to distant
will not suffice since they may be present con-
currently.

(Continues on page 32)
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Circle graphs

Supplementing the tables is a graphical preser
tion consisting of “circle graphs” for 5-, 10- and
15-year survival (overall, progression free, metas
sis free and disease specific) (see Figures 1-13
pages 28-31). The graphs represent actuarial dat
only. In each graph, the result (percentage at 5, 1
or 15 years) for one series is represented by a sn
circle at the corresponding point. Whereas the ta:
bles give the number of series and maximum ang
minimum percentages reported, the graphs also
show how the reporting series are distributed ove
this range. It is important to note, however, that
graphs do not show either the size of each series
the confidence interval for the indicated percenta

Analysis of summary
outcomes tables

The literature the panel reviewed to extract out
comes data for this report is quite heterogeneous
covers nearly 30 years of medical history and cor
tains data from studies representing countries in
Europe, Asia, Africa and the Middle East as welli
the Western Hemisphere. In part because of the
erogeneity, methods of reporting are variable—to
the extent that data reported are-not sufficiently

h

ta-

a

0

"3

r

tients treated with radical prostatectomy or brachy-
therapy.

Table 3 also shows a tendency toward excellent
actuarial disease-specific 5-year survival results for
all modalities. In general, the literature would ap-
gPear to support the premise that, for men with lo-

calized adenocarcinoma of the prostate, disease-
pecific survival outcomes tend to be quite good re-
ardless of treatment at 5 years, and that follow-up
of 10 years or longer is needed to evaluate treat-
ment efficacy with regard to preventing death due
to prostate cancer.

The reported ranges between upper and lower
octuarial disease-specific results (maximum and

ger_ninimum percentages) are similar for each modali-

ty. External beam radiotherapy has the widest
range, which probably reflects the fact that only 26
percent of patients (463/1,756) underwent a staging
pelvic lymph node dissection (PLND). (See Table
A-3 in Appendix A).
The proportion of patients undergoing PLND

was inconsistent from series to series. The fact that
fiew patients in the external beam radiotherapy se-
-ries received PLND likely resulted in-understaging.
This could account for the reduced disease-specific

n 5-year survival rate of 63.5 percent at the low end
heof the range, compared with close to 90 percent at

the low end for the other treatment modalities. For
prostatectomy and brachytherapy, 83 percent and

ng87 percent of the patients, respectively, were staged

comparable to provide a sound basis for estimatingd

and comparing-treatment outcomes. This is dis-
cussed at length in Chapter 1 (Methodology), ear
er in this chapter (pages 22-24) and in the limita-
tions section (page 42) of Chapter 5.

Nevertheless, results displayed in the summary
outcomes tables do provide some interesting, alb
inconclusive, information regarding major out-
comes of treatments for localized prostate cance
The following analysis examines the results dis-
played for 5-, 10- and 15-year survival (Table 3,
page 25) and for 5-, 10- and 15-year progression
recurrence/failure (Table 4, page 26).

y

5-year survival results

For 5-year survival, Table 3 shows that more ra
diotherapy series reported actuarial outcomes thg
reported “actual” outcomes, whereas more prosta
tectomy series reported “actual” numbers than re
ported actuarial statistics. These imbalances do 1
appear to be important in patients who underwen
external beam radiotherapy since the “actual” anc
actuarial outcome results do not differ significantl
However, significant differences between “actual”
and actuarial results were evident in series of pa-

|
A

1

)
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t

with PLND before treatment (Table A-3).

In the three series reporting 89 to 99 percent dis-
ease-specific survival at 5 years for men followed
by surveillance, the very good outcome may in part
be due to the favorably high proportion of men with

eitow- and moderate-grade malignancy. Only 3 per-

cent of men treated by surveillance had high-grade
tumors, compared with 20 percent, 18 percent and
10.5 percent, respectively, for the series reporting
on prostatectomy, external beam radiotherapy and
obrachytherapy. Men under surveillance were also
older at diagnosis (see Table 2 on page 23), placing
them at increased risk of death from any cause
(overall survival). Although age generally affects
overall survival negatively, advanced age may help
- to explain the favorable disease-specific survival
noutcome for surveillance, compared to some inter-

- ventional therapy groups. Older men, at greater risk

of dying from “natural” causes, are at risk for a
oghorter time of dying from prostate malignancy.

Progression-free survival is more variable than
disease-specific survival among treatment choices.

y. In the radiation literature, a wide range of outcomes

is reported. This is reflected in Table 3, in the wide
ranges shown between the lowest and highest

Copyright © 1995 American Urological Association, Inc.



reported results: from 32 to 93 percent for progres-surveillance, only one series contained 10-year pro-
sion-free survival following treatment with external gression-free survival data. Since all patients in this
beam radiotherapy and from 38 to 90 percent afterseries had prostate cancer that went virtually un-
brachytherapy. treated, the progression-free percentage obviously
Such variability for progression-free survival is| depends upon how one defines “progression.” In
an indication of the uncertainty found in the pub-| general, the variability in 10-year outcomes illus-
lished reports. This uncertainty is due in part to dif-trates the pitfalls of attempting to compare progres-
ferences in intervals between follow-up and differ- sion-free survival data from retrospective studies.

ences in defining and recording progression statis-  Reporting of 10-year disease-specific survival
tics. The definitions vary from symptomatic local | ata is less subjective, as reflected in more uniform
disease to occult malignancy found on random | 4ytcomes and in more closely packed data points in
posttreatment biopsy. More recently, PSA has beenyne graphical displays, although the latter may be
used to assess patients for cancer recurrence be- mqre 4 reflection of the small number of data points
cause increases in serum PSA generally predate (gigures 10-13, pages 30-31). The actuarial disease-
clinical evidence of progression. specific survival results shown in Table 3 slightly
The progression-free status at 5 years for men favor prostatectomy (86 to 93 percent). However,
treated with radical prostatectomy is less variable the |ess favorable results shown for external beam
(81.9 to 92 percent actuarial, 63.6 to 91 percent | radiotherapy are likely affected by clinical under-
“actual”) than for men managed by radiotherapy or staging without pelvic lymph node dissection. The
surveillance. This is partly due to more consistent tayoraple results for the three surveillance series
means of defining recurrence. Without the prostate may pe partly due to careful selection of patients
in place, the variability associated with posttreat-|  y1aced on the surveillance protocol. Also, because
ment prostate biopsy and palpable prostatic pro-| ot adyanced age and shorter natural life expectancy,
ggssion is redyced.= | the time these patients were at risk for dying of
Metastasis-free survival is less subjective than| prostate cancer was less-than that for younger men.
progrESS|0n'free SurV|VaI, and outcome results As noted previous|y on page 321 this obvious|y af-

would likely be more comparable between groups. fects disease-specific survival data positively, just
However, as Table 3 shows, the treatment data | 4 jt affects overall survival data negatively.

available did not permit evaluation.of metastasis-
free survival except in a‘limited-number-of extern
beam radiotherapy studies.

I :
15-year survival results

The 15-year overall survival data would appear
uncertain following prostatectomy and surveillance,

10-year survival results
. as indicated by the variable results shown in Table
_Considerably fewer papers reported 10-year sur-3 "\yith wide ranges between high-end and low-end
vival than reported 5-year survival. In most of the| ,’

apers reporting 10-year actuarial overall surviva (maximum and minimum) percentages. These data,
gsr')l'able Cgmakgs clgar the range of outcomes ' however, are from a limited number of studies, and
quite similar across modalities (radical prostatec- rze r?:énrtegr?lrtisvsesrt'ﬁgiggd.?rr]fég‘g”:ﬁg?guaﬁggly
tomy, external beam radiotherapy and surveillance) P y '

: ; fies” are from stratified cohorts of patients within a
e oot O%d:;é differences may be explained bY. gingie study (Number 9351, Appendix A, Table A-

. ) 1). Stratification was based on substages of stage
__For progression-free survival, the 10-year actuary gy prostate cancer. The 67 percent shown as a
|tal {esultsba{opeialr excellent f%llo(\j/vm% ra?lcballl pdrots @maximum percentage for surveillance represents
ectomy, but only one series had extractable data. . .
Six ser)i/es repor%/ed “actual’ data for radical prost _just the substage_ B1 data. For external beam radio-
tectomy. The results shown are variable (31.3 to herapy, the relatively low overall survival results at
percent), the wide range reflecting the uncertaint 15 years represent data from two separate, large ac-

of the data. Similar uncertainty is noted for the 10 tuarial studies. _ 3
series reporting actuarial data for 10-year progres- Both actuarial and “actual” disease-specific sur-
sion-free survival after external beam radiotherapy Vival data from reports of men receiving prostatec-
(40 to 64 percent). The seven series reporting 10- tomy indicate a high likelihood of disease-specific
year progression-free survival in men receiving survival for as long as 15 years following surgery
brachytherapy had the greatest variability (50 to 90(55 to 93 percent actuarial, 63 to 90 percent “actu-
percent). For men whose cancers were managed bgl”).
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5-year progression results The 5-year total progression rates after external
. _ beam radiotherapy are variable as well, reflecting

For local progression (or disease recurrence of poth varying definitions of progression and selected
nitions invalidates most comparisons of outcome | progression data reveal similar variability. Differing
data between treatment options. In the case of progtefinitions of progression, technical variability and
tatectomy, surprisingly few studies provide local | selection bias are the main reasons.
progression outcome data that can be meaningfully £ gryeillance, it can be assumed that all un-
extracted. The 5-year local progression rate follow-yq e prostate malignancies will grow, although
ing prostatectomy, as shown in Table 4, page 26, an sjowly. Therefore, progression rates on a bio-
ranges widely from a low of 1.8 percent (*actual’) chemical or histologic basis are 100 percent in pa-
to a high of 11.3 percent (actuarial). The progres; ients under surveillance. However, clinically im-
sion usually includes any palpable or biopsy-prover,orant local progression during surveillance is sub-
tumor in the prostatic bed or vesicourethral anas O5ectively reported among investigators. For
MOosIS. instance, one study published a 5-year local pro-

Distant or metastatic recurrence at 5 years fol- gression rate of 65 percent (95/146) for surveillance
lowing prostatectomy is uncommon (1.2 to 4.0 per-(Number 8990, Table A-1). Progression was defined
cent). For total 5-year clinical recurrence following as palpable local growth of tumor, and the data
prostatectomy, the rate ranges from 3 to 12 percentvere corrected to reflect cumulative probability at 5
(“actual”). For total progression, the panel excludedyears. By comparison, another study reported a 24
a subset in one of the studies (Number 9175, Tablgoercent local progression rate, but defined local
A-1). This subset consists of stage T2 (B) prostate progression as “a change in local tumor category”
cancer patients separated by deoxyribonucleic acidNumber 9351, Table A-1). Distant progression
(DNA) ploidy pattern. The small population of-10.| rates for all studies are less subjective, as reflected
patients (4 percent) with aneuploid tumors experi- by more consistent outcomes reporting in Table 4.
enced 40 percent metastatic recurrence at 5 years.

For biochemical progression, local or otherwise, 10-year progression results

the panel at the time of the literature review coul Th bl Fvariability i definiti
find only one study with extractable data regarding e.same problems of variability in definitions
of progression, selection bias and inaccuracy in 5-

PSA recurrence (Number 10790, Table A-1). Thi : |
study was in the external beam radiotherapy litera-Y82r Progression.data are problems:in data for long-
er follow-up. Nevertheless, it is apparent from indi-

ture. The biochemical failure rate in the study was . i ;
defined as “increasing PSA after treatment.” Other Vidual reports that the incidence of disease progres-
‘ sion/treatment failure, local or distant, does rise

Sg{gg%nﬁ ehea(;/ :dbt%esnugrsc:ggtsig% {ahr:g ggfrlﬁlllt?c% MI"&with time. The extracted 10-year clinical failure da-

, ) ta reflect rates that are nearly double 5-year rates
For 5-year local progression following external| for both radical prostatectomy and external beam
beam radiotherapy, the actuarial rates in Table 4

. | radiotherapy.
range from 0 to 29 percent. The true rate is obvi-

) ! ; . However, no inference can be made from the 10-
ously uncertain, which again may be due in part to ’ . . .
varigble definitions of thig outcor%e' sympton?atic year total progression/failure rates shown in Table

; ; 4. These results range too widely, reflecting highly
disease, palpable growth, prostate biopsy, etc. | \arahle and uncertain data as well as differing pa-

The distant progression rate at 5 years followingtient populations.
external beam radiotherapy is also variable and un-
certain. An actuarial rate of 3.8 percent reported in .
one study represents a group of 26 men with clinj- 15-year progression results
cal stage B1 and B2 disease followed both by radia- Too few studies of 15-year outcomes are avail-
tion oncologists and by urologists in three different able to reasonably estimate failure rates. The data
hospitals (Number 6364, Table A-1). The follow-up present in these few studies, however, indicate a
studies did not specify routine bone scans or serunstabilization of local and distant progression rates
acid phosphatase to assess distant progression. | after 10 years for men treated with either radical
Also, the period of follow-up ranged from 6 monthsprostatectomy or external beam radiotherapy. The
to 8 years (median 32 months), and the authors didates continue to rise as expected for patients man-
not report the number of men with stage B diseaseaged by surveillance. A relatively high distant fail-
who were followed for at least 5 years. ure rate is reported in three series of men treated
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with brachytherapy. The three series are from the improvements in modern surgical and radiological
same report (Number 9879, Table A-1) and repre- techniques.

sent substages of stage T2 (B) prostate cancer. Pro- gome of the complications in Table 5 apply to all
gression/failure of 64 percent was found in men | hree treatment modalities, but not necessarily to
with substage B3 prostate malignancy. It is obviolshe same extent. Stress incontinence, for example,
that the 15-year progression data are sparse, vari- is reported by 19 series as a complication of radical
able and uncertain. prostatectomy, but by only two series as a compli-
cation of external beam radiotherapy. To a consider-
able degree, each form of therapy has its own spec-
trum of complications. In an obvious example,
wound infection is a potential complication of pros-
tatectomy, but is reported by zero series under the
noninvasive external beam radiotherapy. For procti-
tis, a potential complication of radiotherapy, Table

5 shows a zero under prostatectomy. The panel was
unable to determine that any one therapy has a
more significant cumulative risk of complications.

In the case of complications from external beam
radiotherapy, the data shown in Table 5 may over-

Treatment complications
summary outcomes table
and graphs

The variability in the prostate cancer treatment
literature in reporting factors such as grade, stag
and age of the patient—which has a confoundin
effect on reported data for survival and progres-

sion—has a similar confounding effect on reported o
data for complications from surgery or radiation | State the frequency of some complications follow-

treatment. The panel chose therefore to display re-iNg this treatment, such as proctitis and other rectal
sults of the extracted data on treatment complicar tOXiCity. The reason is that, in abstracting the com-

tions in the same manner as for the survival and | Plications data for external beam radiotherapy, the
progression-data: panel found very little information specific to stage

The complications summary outcomes table T2 (B) disease. The panel faced a choice: either in-

(Table 5) on page 27 lists the 25 most commonly clude only series that purely address T2 patients, in
reported complications. Under each treatment modWnich case there would essentially be no data, or
ality to which a particular complication applies, | nclude radiotherapy series that describe complica-
Table 5 displays the number of series reporting thelions in all stages of disease. The panel chose o in-
complication and the lowest and highest reported_clude all radiothérapy series that describe toxicity
frequencies of occurrence (minimum/maximum in order to provide at least rough indications of risk
percentages). The table does not show mean or m&om therapy. N _ _
dian estimates of frequency. However, toxicity from radiotherapy is much
Graphical displays visually represent the report- More likely in advanced stages of disease, because
ed frequency rates for the most important complicaPatients reported with stages T3-T4 (C) or M1 (D2)
tions (Figures 14 - 16, page 31). Each circle on a tumors are much more likely to have received ra-
graph represents one series reporting the complicadiotherapy to regional lymph nodes. Radiation to
tion. As in the graphs representing survival out- | the entire pelvis and in some cases the para-aortic
comes, these graphs are a useful supplement to| region is often administered in those with higher-
Table 5 in that they show how the reporting series Stage disease. Moreover, these patients are often
are distributed along the range between the mini treated with significantly greater doses of radiation
mum and maximum percentages. Again, however, {0 significantly larger amounts of normal tissue,
must be noted that the graphs show neither the siz&hich markedly increases toxicity (Green, Gold-

of each series nor the confidence interval for the inberg, Goldman, et al., 1984; Lawton, Won, Pile-
dicated percentage. pich, et al., 1991; Mameghan, Fisher, Mameghan,

It should also be noted that the data displayed|irEt &l 1990; Pilepich, Krall, Sause, et al., 1987;
Table 5 and Figures 14— 16, in addition to being | >Mit, Helle, van Putten, et al., 1990).
subject to problems of variability mentioned previ If the panel had been able to include only the
ously, may be subject to publication bias. The pos-complications data for external beam treatment of
sibility exists that those centers publishing their re- stage T2 disease, the frequency rates would very
sults are mainly centers having low complication | likely have been less than what Table 5 shows.
rates. The data could also be biased in the other|diPatients clinically judged as having T2 disease (as a
rection because many of the series may not be re- group) will generally receive a lower dose of radia-
cent enough for reported complications to reflect| tion to a smaller volume of tissue.
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Table 5 shows that both obstruction and inconti-
nence may be more common following surgery.
Cystitis, which most often results in the symptom
of urinary frequency, is a potential complication of
radiotherapy. Radiotherapy is also more likely than
surgery to cause bowel/rectal injury. Diarrhea asso-

Of the complications listed in Table 5 for treat-| ciated with radiotherapy is usually transient.
ments of stage T2 prostate cancer, the panel consid- With regard to the important complication of im-
ered the most important to be perioperative death, potence (erectile dysfunction) following active
major bleeding, pulmonary embolism, inconti- treatment for prostate cancer, the reports are diffi-
nence, impotence (erectile dysfunction), rectal in4 cult to interpret because of patient selection. This is
jury, cystitis, proctitis, bladder neck contracture andan instance in which a patient-related factor, age,
urethral stricture. Most often reported are rates of may affect the complications data. The youngest
death, incontinence, rectal injury and impotence.| (and presumably most potent) patients tend to un-
Some surgical series also comment on adverse postergo surgery. The oldest patients tend to receive
operative events such as bleeding and pulmonary radiotherapy. Few reports have carefully compared
embolism. pretreatment and posttreatment potency. For treat-

A structured review of the literature (Wasson, | Ment of erectile dysfunction, patients report favor-
Cushman, Bruskewitz, et al., 1993) found reported @Ply on treatment with pharmacologic erection ther-
complication rates within the ranges reported in | 2Py, Penile implantation or vacuum devices (Fowl-
Table 5. Also, patient attitudes about the impor- | €F» Barmy, Lu-Yao, etal., 1993).
tance of such adverse events are now under active With regard to perioperative mortality, death
investigation. One study used standardized data colrom treatment is relatively rare following external
lection instruments to examine patient attitudes-re- beam radiotherapy. Death following surgery, al-
garding complications following radical prostatec, though shown to increase with age, is generally less
tomy (Fowler, Barry, Lu-Yao, et al., 1993). Reports than 1 percent in men under age 75 (Lu-Yao,
by these patients indicated higher rates of stricture McLerran, Wasson, et al., 1993).
and incontinence than in most reported series. Significant bleeding may be expected to occur
Moreover, complete incontinence, bladder neck | following radical prostatectomy with a frequency
contracture and stricture formation may result frombetween 1.0 and 11.5 percent. The perineal ap-
additional interventions to ameliorate the original | proach may have the lowest incidence of this com-
problem. Patient interviews in the Fowler study in- plication. Finally, pulmonary embolism-and sepsis
dicate that treatment of these urinary complicationsare risks of any operative intervention. Medicare
with associated symptoms such as frequent urina- data suggest that the incidence of cardiopulmonary
tion, wetness and difficulty in voiding, is often not| complications following radical prostatectomy in-
very successful. (Age was not related to postsurgi- creases to more than 7 percent in men over age 75
cal incontinence in this study.) (Lu-Yao, McLerran, Wasson, et al., 1993).

Analysis of treatment
complications summary
outcomes table
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Chapter 4: Treatment recommendations

The AUA Prostate Cancer Clinical Guidelines
Panel generated its practice policy recommenda-
tions based on the outcome estimates available &
on panel opinion. As explained in Chapter 1, the
recommendations were graded according to thre
levels of flexibility based on strength of evidence
and the panel’'s assessment of patient needs and
preferences. The definitions of these three levels
repeated below from Chapter 1.:

» Standard: A policy is considered a standard
if the health and economic outcomes of the ¢
ternative interventions are sufficiently well-
known to permit meaningful decisions and
there is virtual unanimity about which inter-
vention is preferred.

Guideline: A policy is considered a guideline
if the health-and economic .outcomes of the i
terventions are sufficiently well-known to per
mit meaningful decisions and an appreciable
but not unanimous majority agree on which i
tervention is preferred.

Option: A policy is considered an option if
(1) the health and economic outcomes of the
interventions are not sufficiently well-known
to permit meaningful decisions, (2) prefer-
ences among the outcomes are not known,
patients’ preferences are divided among alte
native interventions and/or (4) patients are in
different about the alternative interventions.

Obviously, a standard has the least flexibility. A
guideline has significantly more flexibility, and an
option is the most flexible. As noted in the defini-
tions, options can exist because of insufficient ev
dence or because patient preferences are dividec
unknown. In the following panel recommendation
those regarding treatment choices were labeled ¢
tions mostly because of insufficient evidence. No
of the following panel recommendations fits the
above definition of a guideline.

The standard patient

The panel’'s recommendations apply to the sta
dard patient, defined as a man who has clinically

0
c

prostate). For this report, the panel focused on clin-
ical stage T2 (B) disease. Based on the opinion of

inthe panel, recommendations may also be applied to

patients diagnosed with stage cT1c disease (detect-

ed by elevated PSA). The recommendations were

not developed for patients with stage T1la/b

(A1/A2) or clinical T3-T4 (C) disease. For a de-

akgiled discussion of prostate cancer staging, see
pages 13-15.

Al-
Recommendations: Standards

As a standard, an assessment of the patient’s life
expectancy, overall health status and tumor charac-
N-teristics is necessary before any treatment decisions
can be made.

_ Life expectancytife expectancy, rather than pa-
tient age, should be the factor considered in treat-
ment selection. Therefore, the panel did not set a
specific chronological cutoff point. When a man’s
life expectancy-is relatively long, prostate cancer
can be a cause of morbidity and mortality. On the
other hand, at an advanced patient age, or when life
,_)expectancy is relatively short, competing hazards
_ for mortality reduce the chance that a man will suf-
fer from disease progression or die from prostate
cancer. (See U.S. Life Expectancy Table in Appen-
dix C.)
Health statusThe patient’s overall health status
- is the sum of all conditions and includes both pa-
1 dient and family history as well as the present state
s, of the patient’s well-being and the degree of any
pcoexistent disease. There are two reasons to evalu-
neate the overall health status prior to deciding on an
intervention: (1) Overall health status influences
life expectancy; (2) overall health status may affect
patient response to adverse events resulting from
particular interventions.

Tumor characteristicsThe histologic grade and
stage of the tumor should be considered when as-
sessing the potential natural history and treatment
n-options for prostate cancer. Small, well-differentiat-
ed cancers progress more slowly and are less likely

n

()

localized prostate cancer (adenocarcinoma of the
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ed tumors which have a greater potential to be bi
logically aggressive and clinically significant.

As a standard, a patient with clinically localize
prostate cancer should be informed about the co
monly accepted initial interventions including, at &
minimum, radical prostatectomy, radiotherapy an
surveillance. A discussion of the estimates for be
fits and harms of each intervention should be of-
fered to the patient.

The panel defines radical prostatectomy to in-
clude complete removal of the prostate, vasal
ampullae and seminal vesicles. The panel define
radiotherapy to include external beam and/or inte
stitial (brachytherapy) treatments. Surveillance is
defined as periodic monitoring of the patient’s pra
tate cancer and its effects.

The patient should be informed that depending
on his condition and initial choice, subsequent in-
terventions may be appropriate.

As a standard, the patient’s preference, based
his attitude toward the course of the disease and
benefits and harms of the different interventions,
should be considered in determining his treatmen

Recommendations:
Treatment options

Options for management of localized prostate
cancer include radical prostatectomy, radiotherap
and surveillance. Radiotherapy includes external
beam and interstitial (brachytherapy) treatments.

The panel considers these interventions to be opr

tions because data from the literature do not pro-
vide clear-cut evidence for the superiority of any
one treatment. Described for each option is the p
tient most likely to benefit from the intervention.

Radical prostatectomy:Based on the panel’'s
interpretation of the literature and panel opinion,
the patient most likely to benefit from radical pros
tatectomy would have a relatively long life ex-
pectancy, no significant surgical risk factors and &
preference to undergo surgery.

Radiotherapy: Based on the panel’s interpreta-
tion of the literature and panel opinion, the patien
most likely to benefit from radiotherapy would ha
a relatively long life expectancy, no significant risk
factors for radiation toxicity and a preference for
radiotherapy.

Surveillance: Based on the panel’s interpretatiq
of the literature and panel opinion, patients most
likely to benefit from surveillance are those with g
shorter life expectancy and/or a low-grade tumor.

Page 38

o Advantages and disadvantages
| of treatment options

‘n_

il

?wRadicaI prostatectomy

The major advantage of radical (total) prostatec-
tomy is its potential for “cure” by removing all of
the tumor. “Cure” is defined as lifetime freedom
from disease. Total prostatectomy in the properly

s selected patient will provide disease-free survival
r-rates comparable to the expected survival in simi-
larly aged men for up to 30 years of observation

s{Gibbons, Correa, Brannen, et al., 1989).

The major disadvantage is potential morbidity.
Possible operative morbidity includes the follow-
ing: bleeding, which can require a transfusion; dif-
ficulty with anastomosis of the bladder neck to ure-

ofihra; and rectal injury. These problems will vary

thaith the size and anatomy of the patient’s pelvic or-
gans and the experience of the surgeon. Postoperat-

t.ive morbidity includes problems with indwelling
catheters, lymphocele, anastomotic.stricture, uri-
nary incontinence and impotence (erectile dysfunc-
tion).

With regard to impotence, some authors have re-
ported postoperative potency rates in the 70-percent
range in patients who were potent preoperatively
(Catalona and Bigg, 1990). If impotence occurs

y after surgery (or radiotherapy or hormaone therapy),
what is lost is erectile function. The sensation of
orgasm may remain intact. In these patients, phar-
macologically induced erections (using self-admin-
istered penile injections) or use of vacuum constric-
tion devices or penile prostheses can provide effect-
a-ive treatment (Lue, Carroll and Moore, 1989).

A number of articles have reported stress urinary
incontinence and/or severe urinary incontinence (re-
quiring intervention) following radical prostatec-

- tomy. The complications summary outcomes table
(Table 5) on page 27 shows a reported low of 4 per-

1 cent and a high of 50 percent for stress inconti-
nence and a range from O percent to 15.4 percent
for severe incontinence. The complications graph

t for prostatectomy (Figure 14, page 31) shows how

ethe reporting series are distributed along these low-
high ranges.

For mortality following radical prostatectomy,
Table 5 shows a range from 0 percent to 2.1 per-
n cent. More than half the series reported O percent.
However, the risk of death from radical prostatec-
1 tomy increases with patient age and was found to
be 1.4 percent in men aged 75 to 80 and 4.6 percent
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for age 80 and older (Lu-Yao, McLerran, Wasson| the true incidence of cancer remaining in the pros-
et al., 1993). tate gland. Biopsies of the radiated gland have re-

Pulmonary embolism, in the panel's review of | Vvealed persistent malignancy in at least 30 percent
the literature, occurred in 0.8 percent to 7.7 percenff patients (Kabalin, Hodge, McNeal, et al., 1989;
of patients after radical prostatectomy. In a report Kaplan, Prestidge, Bagshaw, et al., 1992; Kiesling,
of Medicare patients (Lu-Yao, McLerran, Wasson, McAninch, Goebel, et al., 1980). Recently, TRUS-
et al., 1993), investigators found cardiopulmonary guided biopsy series in selected patients suggest
complications in 4 percent of men 65 to 69 years| ofhat the true incidence of residual cancer may be
age and in 7.4 percent of men 75 to 79 years of | much higher than previously reported.
age. Other potential complications, such as anasto- Regarding toxicity, external beam radiotherapy,
motic stricture, fistula and bowel injuries, occur in- as employed in state-of-the-art radiotherapy centers,
frequently. has the advantage of having become a very well-

Recent developments in the technique of radicaltolerated treatment. Improvements include higher-
prostatectomy may have reduced the risks of com-€nergy radiation beams that can be more precisely
plications. Refinements in the understanding of thefocused, thus sparing larger amounts of normal tis-
surgical anatomy of the prostate have made possi-sue from therapy; improved computer technology
ble a more meticulous operation, improved opera- that calculates with greater precision the absorbed
tive visualization, reduction in blood loss and im-| dose of radiation and helps optimize treatment
proved sexual function and urinary continence rateglanning; and more sophisticated planning proce-
postoperatively. dures that precisely localize both the tumor volume

Length of hospitalization has also been signifi- &nd normal tissues, allowing maximal sparing of
cantly reduced in many patients to 3—6 days, bu normal tissues and ensuring adequate delivery of
the total cost for radical prostatectomy has not beef0Se to the tumor.
well described and remains a “moving target” However, there remain many potential complica-
(Koch, Smith, Hodge, et al., 1994). tions. The actual incidence of erectile dysfunction
for patients receiving radiotherapy (as in series of
patients receiving other forms of therapy) may be
underreported. Diarrhea is a potential problem for
those patients-who receive radiation to regional
radiotherapy and brachytherapy) is that it not only-lymphatics. Other potential significant complica-
has a potential for cure, but is well tolerated in thetions include rectal toxicity (proctitis, rectal ulcera-
majority of men when modern techniques are usedtion, need for colostomy) as well as bladder com-
Its principal potential harms include radiation cysti- plications (hematuria, cystitis, dysfunctional void-
tis, proctitis, and erectile dysfunction. Also, beca sdNng).
the prostate remains in place, persistence and pro-
gression of the disease may occur.

Radiotherapy

The advantage of radiotherapy (external heam

Brachytherapy

. Mature data are only available for the older
External beam radiotherapy retropubic brachytherapy techniques. Although
External beam radiotherapy can be an effective problems have been reported in these mature brach-
treatment in the appropriate standard patient afflictytherapy series (page 18), several groups have doc-
ed with stage T2 prostate cancer. Notwithstanding umented reasonably satisfactory survival results.
caveats regarding survival and disease progressionThe 5-year survival data are not yet available for
data (pages 32-33, 33-34), the results reported in the newer ultrasound-guided transperineal tech-
the literature for external beam radiotherapy appeaniques. However, as the outcomes analysis on pages
reasonably favorable. Although some selected se- 32-33 indicates, the 5-year survival results would
ries have reported extremely high PSA failures be expected to be quite good. In general, even
(noted in Hanks, 1994), others have demonstrated though sufficiently mature data are not yet available
extremely favorable PSA control with long-term | to establish superiority of the newer techniques, the
follow-up (Hanks, 1994; Hanks, Perez, Kozar, et | panel knows of no evidence that the results from
al., 1993; Pisansky, Cha, Earle, et al., 1993). these techniques are inferior to results from the old-

However, an accurate characterization of the tru€r techniques.
incidence of PSA failure in an unbiased cohort is One clear advantage of the current brachytherapy
urgently needed. There is also evidence that clinicainethods is patient convenience. Several series of
lack of local tumor progression may underestimate TRUS-guided transperineal techniques report that
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the procedures are usually performed with hospitaler uropathy have a much greater risk of developing
stays of 2 days or less. When permanent radionu- subsequent urinary complications.
clides are implanted, there is usually only a moder-
ate amount of postimplantation discomfort, con- :
trolled in the overwhelming majority of patients b Surveillance
oral pain medications. One advantage of surveillance therapy as a treat-
Disadvantages of brachytherapy can include in- ment Optlon .for localized carcinoma of the prostate
ferior control of localized tumors. Similar to all is its low initial cost. Because most patients can be
prostate cancer treatment modalities, brachytherapfpllowed with DRE and PSA alone, if disease pro-
produces markedly improved local control in low-| gression does not develop during the patient's life-
stage and low- to moderate-grade disease (Carey, ime, the cost of such follow-up may be very low.
Lippert, Constable, et al., 1988; Fuks, Leibel, Wail- This advantage is dependent upon the assumption
ner, et al., 1991; Giles and Brady, 1986; Kuban, EI-that most patients will not develop symptomatic or
Mahdi and Schellhammer, 1989a: Morton and Pes-Metastatic disease during their lifetimes. If this as-
chel, 1988; Smalley and Noble, 1992). sumption is incorrect, the cost advantage may dis-
Additionally, the importance of long-term fol- appear as it has been estimated that the cost of
: . .| treatment for one new case of metastatic prostate
low-up cannot be overemphasized. Several serie cancer is $70,000 (Littrup, Goodman and Mettlin
have reported that the mean time to local failure in ' ' '

. o 1993).
brachytherapy-treated patients is in the range of . :
to 10 years (Fuks, Leibel, Wallner, et al., 1991; Another major advantage of surveillance for lo-

Kuban. El-Mahdi and Schellhammer. 1989a: Small-alized prostate cancer is its avoidance of morbidity
ey and Noble 1992). The exceedinglly long time 1o @ssociated with treatment. Most patients with newly
local recurrence seen in series that have adequate d12gnosed prostate cancer, because of the current
follow-up emphasizes both the indolent natural his-POlicy of early detection and treatment, have no
tory of the disease and the tentative nature of any cancer-related symptoms at diagnosis. Surveillance
conclusion reached in studies without follow-up-of Would allow these men to preserve their quality of
10 to 15 years. life. Conversely, radiotherapy and radical prostatec-
- . | tomy are associated with potential complications
The ability of brachytherapy to control local dis- jnc|iding erectile dysfunction, incontinence and in-

ease must, therefore, be evaluated on the basis of jyry to various organs from treatment (Fleming,
series that have sufficient follow-up. Four different \yasson, Albertsen, et al., 1993).

reports have compared local tumor control with Finallv. survival outcomes for at least 10 vears
brachytherapy versus control with alternative thera- Y, . y

: are generally good. As summarized on page 19,
pies. Three reported that brachytherapy produce . . ;
L . available data suggest that the risk of metastatic
inferior local tumor control when compared with - . -

: : . disease and prostate cancer death in patients man-
either external beam radigtherapy or radical pros a'aged with surveillance alone is not substantially
tectomy (Kuban, EI-Mahdi and Schellhammer,

different from the risk in patients treated for “cure.”
1989a; Morton and Peschel, 1988; Schellhammery, : . : :
Whitmore, Kuban, et al., 1989; Smalley and Nobl A recent pooled analysis of six series of patients so

. . 'treated found excellent 10-year disease-specific sur-
1992). However, differences in other factors such ag; s for patients with well-differentiated and
patient selection, rather than the treatment itself, moderately well-differentiated tumors (Chodak
maylexplaln the dlfferer?ces. In outcomes. | Thisted, Gerber, et al., 1994). On the other hand,
With regard to complications, those reported in  one study reported that the majority of patients on
present brachytherapy series are remarkably hetergurveillance who survive more than 10 years ulti-
geneous. They include impotence (erectile dysfuncmately die of prostate cancer (Aus, Hugosson and
tion), with no convincing evidence of less risk than Norlén, 1994).
with external beam radiotherapy (Smalley and Among the disadvantages of surveillance is the
Noble, 1992). For the newer, TRUS-guided transy s of subsequent, possibly incurable disease. In
perineal techniques, rates for the complications r “virtually every series of patients managed by sur-
ported to date vary widely (Blasko, Ragde and | ygijjlance, some percentage of patients was reported
Grimm, 1991; Iversen, Bak, Juul, et al., 1989). to have died of the disease and an additional group
In some stage T2 patients, higher complications was reported to have suffered from disease-related
have been reported for brachytherapy as comparednorbidity. In a pooled analysis, at 10 years of fol-
with external beam radiotherapy. Also, patients witHow-up, 6 percent, 6.5 percent and 42 percent of
a previous transurethral resection or significant othpatients with well-differentiated, moderately well-

Page 40 Copyright © 1995 American Urological Association, Inc.



differentiated and poorly differentiated tumors, re/

spectively, died of their disease (Chodak, Thisted
Gerber, et al., 1994). Another study reported on
patients with stages T1-T2 disease managed by
veillance. Of 8 who died during the period of ob-

servation, 4 died of prostate cancer (Adolfsson ar

Carstensen, 1991).

Then there is the risk of developing disease-re
lated morbidity. The premise of “curative” treat-
ment of carcinoma of the prostate is that it will pr

vent not only cancer-related death, but those con

plications related to the tumor that reduce the
patient’s quality of life. Patients managed with su

veillance may be at a higher risk for such cancer-

lated morbidities. Among these complications,

spinal cord compression is a major concern. Thig

event can occur in as many as 12 percent of pa-
tients with metastatic disease and can lead to de
as well as severe reductions in the patient’s quali
of life (Rubin, Lome and Presman, 1974). Wheth
intervention at the time of diagnosis might preve
such an outcome could not be predicted.

Other disease-related complications include p
obstructive voiding symptoms, bone fracture ane
mia, ureteral obstruction, uremia, deep venous
thrombosis and pulmonary embolism. In one pap
26 of 223 patients followed on a program of sur-
veillance developed metastases (Johansson, Ad
Andersson, et al., 1992). Of these 26 patients, 2
had a reduction in performance status. Of 19 pa-
tients who died of prostate cancer, their perfor-
mance status decreased for more than 6 months
12, and 13 patients required hospital care for 1
month or more prior to death. Fourteen patients i
this series required hospital care for local proble
due to their tumors. Of 152 patients who did not

develop disease progression, 30 had mild or mode

ate local problems and 14 required transurethral
section of the prostate. Of 71 patients who did d
velop local progression, 60 had local problems

(which generally disappeared after treatment wit

hormone therapy). Twenty-eight of these 71 had re

current local problems during the course of their
disease.

In summary, using surveillance as the primary
management of patients with locally confined pro
tate cancer may place a number of patients at ri
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for various complications related to progression of
., the tumor.

61 As pointed out on page 20, patients who elect to
SUBursue a policy of surveillance are free to choose a
“curative” intervention at any time during follow-
1dup. However, if the goal for subsequent intervention
is to time its application prior to the development of
- extraprostatic disease, evidence indicates that the
window of opportunity is very narrow. Data from
e-one report suggest that if serum PSA is measured
1- during surveillance, once the value exceeds 5 ng/ml
the risk exceeds 50 percent that the disease is ex-
r- traprostatic (Thompson, Zeidman, Crawford, et al.,
rel993).

Additional treatment may be needed. In virtually
every series of patients treated with surveillance for
localized prostate cancer, the term “surveillance”

atihcluded a variety of additional forms of treatment.
YExamples include a series of 122 patients (Adolfs-
I'son, Carstensen and Lowhagen, 1992). Of these, 45
t percent received endocrine therapy (36 patients),
external beam irradiation (12 patient)3 implan-
intation (3 patients) or radical prostatectomy (4 pa-
tients). In another series, treatment for local pro-
gression was required for 23 of 120 patients
r(George, 1988).
It can be seen then that patients followed with
Mgurveillance may be at risk for deferring treatment
to a later age and, by doing so, either deferring the
side effects of treatment or, alternatively, losing the
~opportunity of disease control as well as undergo-
INing invasive therapy at an age when-comorbidities
increase.

A major unmeasured disadvantage to a policy of
Ssurveillance is the patient’s possible anxiety, his
feeling that “nothing is being done about my pros-
kate cancer.” Although the patient may intellectually
€understand the often confusing data supporting the
- validity of surveillance therapy, considerable anxi-
ety can be generated in many patients and their
families by a lack of intervention. The psychologic
tonsequences of cancer risk or diagnosis awareness
are well recognized, and clinicians practicing in this
field are well aware of the overpowering dread that
can be induced by worry about prostate cancer
-(Lerman, Miller, Scarborough, et al., 1991; Lerman,
k Rimer and Engstrom, 1991).
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Chapter 5:

Literature limitations and recommendations for research

Limitations in the prostate
cancer treatment literature

The explicit methodology the AUA Prostate
Cancer Clinical Guidelines Panel used in its anal
sis for thisReport on the Management of Clinically
Localized Prostate Canceequired careful review
and interpretation of published reports in the pee
reviewed literature. As discussed in Chapter 1,
many articles were reviewed and most were rejec
ed for a variety of reasons, including inaccurate r
porting of data, limited time of follow-up, incom-
plete description of treatments utilized and poorly
defined patient populations. Moreover, the studie
finally selected for-data extraction were not by an
means free of deficiencies.

Data not based on randomized
controlled trials

All the studies finally selected by the panel pro
vided useful information, but most were case seri
not subjected to the rigors of a carefully performe
prospective, centrally controlled clinical trial. Man
of the patient populations were “convenience sarn
ples” selected mainly because they were availabl
in the clinical settings in which the research was
conducted.

The lack of randomized, controlled trials is a
problem inherent in the medical literature.
Although it can be addressed and responded to,
cannot be avoided. Neither can it be dismissed. T
difficulties this problem creates for developing evi
dence-based practice policy recommendations ar
especially severe with regard to localized prostate

cancer. Because of the particular attributes of this

disease, such as high histologic prevalence, yet
variable natural history, treatment outcomes data
from uncontrolled trials can be even less reliable
than usual.

Insufficient data

Many of the limitations in the literature stem dis
rectly from the previously mentioned plethora of
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case series and lack of randomized controlled trials.
These limitations include the large gaps that exist in
the literature regarding data reported. For example,
many articles do not report all outcomes (such as
cancer-specific survival, metastasis-free survival
and tumor-free survival). There are also few data on
Y-high-grade tumors in patients managed by surveil-
Y lance, or on pelvic lymph node status in patients
managed by external beam radiotherapy as well as
= surveillance. In another very important example,
many articles do not specify ages of patients not-
t-withstanding the effect of age on survival and the
-significant differences in average patient age for
different treatment modalities. In still another ex-
ample, many articles reporting complications from
5 treatment do not report “zero complications.” For
Y instance, an article may not refer to incontinence in
its list of treatment-related complications. Readers
are left to wonder whether the complication did not
occur or if it was omitted from the report.

' Data variability

es Data variability is one of the most frequent limi-

dtations encountered when attempting to combine

y evidence from multiple studies. This variability

1- takes many forms with many causes. Variations be-

e tween studies because of differences in staging
methods are one example. Some articles reviewed
by the panel reported outcomes according to clini-
cal stage, others according to surgical stage. Out-
comes data from these two classes of articles are

t not comparable.

'"he Lymph node dissections performed for staging

- vary between studies. Lymphadenectomy is typical-
e ly performed, but the panel could not substantiate
that all procedures reported in the literature were
comparable. Both extensive and limited dissections
were carried out by different surgeons. In addition,
although laparoscopic dissections are becoming
more commonplace, they were not included in the
articles selected.

Imaging studies are frequently utilized and are
limited not only by the state-of-the-art technology,
but by the abilities of radiologists and urologists to
interpret a particular study. Laboratories vary as
well. Similar studies performed in different facilities,

Y

D
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using different assays, could yield very different re- sentative. Moreover, studies with negative or equiv-
sults. Urologists and radiologists also differ. It can- ocal results are less likely to be submitted for publi-
not be assumed that a radiation technique or surgicaltion and less likely to be published if submitted.
procedure performed by one clinician is comparahble

to that performed by another.

. o . Data limitations in reflecting

As laboratories and imaging studies vary, so d t techni
pathology reports. Controlled trials often utilize a current techniques
central pathology facility, but comparing case series The data available do not always reflect the
means comparing varied facilities. Differences existmany changes in treatment modalities that have oc-
in preparation of histologic material, especially | curred over the past two decades. For instance, ear-
with the current emphasis on whole mount prostately brachytherapy experience utilizing retropubic
preparations. Yet, interpretations of extent of in- | implantation techniques witi#4 and19Au had
volvement and margin status are highly dependenthigh failure rates. Newer methods, utilizing differ-
on tissue preparation and subsequent pathologic|inent isotopes (such as iridium) implanted perineally
terpretation, which makes comparisions between| under ultrasound guidance, are being used with in-
studies problematic. Similar variations exist in the creasing frequency, but too few data are currently
abilities of pathologists to grade malignancies. Al- available to make efficacy comparisons.
though standards have been established, the subjec- gjmijarly, nerve-sparing techniques are being in-

tive component of these interpretations cannot be  creasingly applied to radical prostatectomy. Yet, it
ignored. must be assumed that this modification has not had
Patient populations differ as do the methods by any impact on survival or progression. In addition,
which patients are selected for review. For instancethe use of PSA to detect disease recurrence has al-
some clinical reports include consecutive patients, tered the definition of treatment failure. Whether
whereas many others are based upon informal se- concepts regarding success and failure will now
lection factors such as availability for follow-up, re- change because of the availability of this relatively
ferral patterns and logistic concerns. Controlled ‘| reliable marker is not known. Many gquestions re-
studies, because of strict inclusion and exclusion| main: Does PSA failure following radical prostatec-
criteria, may be preferable but may not be general-tomy or radiotherapy always indicate treatment fail-
izable because of the carefully selected patients endre? What numeric criteria should be used to estab-
rolled.-Means and ranges of follow-up often vary adish PSA failure? What is its impact on survival?

well. Such variations will not only have an‘impact.~ 'Eing|ly; newforms of therapy continue to evolve.
on outcomes, but will influence any conclusions decyyotherapy and other ablative techniques are being
rived from the studies. developed, but too few data are available to appro-
Because selection criteria between studies may priately assess success and failure in order to make
differ, with variations in patient population, studies meaningful comparisons with other treatment
performed and methods of follow-up, comparisons modalities.
of studies may not be reliable. A common proble
with prostate cancer case series, for example, is the
reporting of endocrine therapy for patients develap-
ing recurrence after surgery or radiotherapy. The
timing of administration, the form of therapy uti-
lized and the method of reporting may not be clear-
ly detailed, thus limiting the value of the report.
Controlled prospective trials, by contrast, usually Most research needs can be grouped in three cat-
specify from the outset the approach to be utilized. egories: (1) new and better methods to diagnose
and manage localized prostate cancer; (2) prospec-
Publication bias tive, randomized, controlled studies of the issues
concerning prostate cancer, especially controlled
Publication bias is a problem affecting the avail- studies of competing treatments for the manage-
able data to which there may be no immediate solument of localized prostate cancer; and (3) studies of
tion. Very simply, because not all physicians pub- how prostate cancer and its treatments affect patient
lish, case-study results may not be generally repre-quality of life.

Recommendations for
future research
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Needs for new assessment and Recommendations for randomized
management methods controlled trials

Needs for new methods of cancer diagnosis and It is clear, from the discussions in this report of
monitoring include a more sensitive, more specific limitations in the prostate cancer treatment litera-
tumor indicator. As clinically useful as serum PSA ture, that a pressing need exists for properly de-
values have now become, PSA is not prostate-can-signed and controlled, prospective, randomized
cer specific. As a result, it lacks sufficient sensitivi- clinical trials to study effectiveness of competing
ty and specificity to be the ideal screening test for treatment modalities for localized disease. In partic-
prostate cancer. In addition, although serum PSA ular, randomized, controlled trials are needed to
concentration correlates strongly with tumor vol- | compare surveillance with the accepted active treat-
ume (r = 0.70), it cannot reliably predict tumor ments.
stage on an individual basis. Moreover, PSA afte Properly designed efficacy studies of treatment
androgen deprivation therapy may not always be amodalities will provide reliable descriptive data for
reliable indicator of the true tumor status because the patients studied. The descriptive factors should
the cell’s ability to express PSA is under hormonal include age, tumor stage, tumor grade, ploidy, PSA,
regulation, and androgen-insensitive cells do not| performance status and comorbidity, as well as cost
produce and secrete PSA to the same degree as af&ctors and validated measures of quality of life
drogen-sensitive cells. Patients with progressive| over the course of a trial. End points measured in a
disease after androgen deprivation therapy may in trial should include risk of local recurrence, risk of
fact have a low or stable serum PSA concentrationdisease progression (including objective measures

Needed also are biochemical, radiographic of symptoms associated with progression), risk of
and/or genetic methods to reliably determine whi pmetastatic disease and risk of prostate cancer death.

cancers are biologically aggressive and/which-are  Following are additional suggested study topics
clinically insignificant, so that focused treatment | foreachof the three'major modalities:
strategies can be developed such that treatment|s e+ Radical prostatectomy: Methods of improv-
initiated only in those patients with life-threatenin ing preoperative staging, reducing the number
prostate tumors. of patients with extraprostatic disease and re-
For detecting-potentially life-threatening-cancers . ducing treatment complications; strategies to
while still Tocalized, it would be useful to have a reduce the cost of the procedure; better ways
genetic marker that can identify men likelyto de- to disseminate advances in surgical techniques
velop such a tumor in their lifetimes. These men to the urologic community; treatments for pa-
could then be monitored with appropriate, compre-  ients with pathologically proven (pT3) ex-
hensive screening programs. Knowing who is at traprostatic disease; and treatments for patients
risk for developing a clinically significant prostate with .eV|dence of serologic (PSA) failure.
cancer has tremendous potential not only to in- * Radiotherapy: Ways to reduce treatment
crease the probability of detecting prostate cancer morbidity; ways to standardize treatment; the
while still organ confined, but to markedly decrease ~ role of conformal therapy and of radiosensitiz-

the health care costs associated with unfocused ef-  €rS; strategies to reduce the cost of treatment;

. . . on long-term follow-up of existing radiothera-
Finally, with only 50 to 60 percent of newly di- ; . ) P o

agnosed prostate cancers currently organ confined, g% 2?}5{:5 ’Sse;[ﬁg: zpr)]edcglg Acoamngllgi%t‘;%r;sd(;?;a
there is an overwhelming need for an effective sys- . ) : '
temic therapy for this disease. At the present time, ° Surveillance: Optimal schedule of follow-up
no curative treatment exists for advanced prostat and optimal interventions at evidence of pro-
cancer. None of the currently available chemothera- gression. _ ]
peutic agents is effective, and androgen deprivation Among the other topics and issues that need to
therapy remains a pa”iative treatment for most pa- be addressed in rlgorously deS|gned clinical trials
tients. New and creative approaches, such as gene'€:
therapy, need to be pursued both at the basic sci * New technologies for the treatment of clini-
ence level and in prospective clinical trials. cally localized prostate cancer.
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» Trade-offs between survival and quality of
life—including analysis of methods by whick
patients make treatment choices and the ro
played by quality-of-life factors in those
choices.

e Opportunities for chemoprevention of pros-
tate cancer and dietary interventions, hor-
monal therapy and retinoid therapy.

* New strategies for the use of hormonal treal
ments.

» Combined therapies for prostate cancer.

» Development and validation of surrogate
measures of long-term prostate cancer out-
comes €.g.,validation of PSA failure as a
surrogate for cancer survival).

Patient quality of life

Research is needed for determining how prost
cancer and its treatments affect patient quality of
life. Such research would include the second topi
in the foregoing list: analysis of trade-offs betwee
survival and quality of life and how quality-of-life

involvement in a meaningful and efficient decision-
1 making process and improved methods for provid-
leing unbiased information to patients and physicians

about emerging processes and outcomes of care.

Further research needs

With the increasing emphasis on efficient alloca-

- tion of health care resources, it will be necessary to
develop methods to assess the costs related to treat-
ment of prostate cancer. These include the costs of
early detection, of treatment and of complications
from treatment. It would be useful as well to be
able to assess the financial impact of intervention
on productive longevity and the costs related to dis-
ability, long-term care and management of metasta-
tic disease, and to compare these data with similar
data regarding the financial impact of the disease it-
self.

ate |t would also be helpful for future research to
have a prostate cancer registry established for all

C prostate cancer cases in the United States. Informa-

N tion is now available from the Surveillance, Epi-
demiology and End Results Program registry, but

factors affect patients’ treatment choices. Needed.-qnly-for a limited-number-of locations around the
also are improved methods for-enhancing patient country.
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Appendix C

Expectation of life at single years of age, by race and sex: United States, 1990
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