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rostate cancer is now the most common malig-

nancy in American men, accounting for more

than 43% of all diagnosed cancers and approxi-
mately 14% of all cancer deaths." Nearly one of every
five men will be diagnosed with the disease at some
time in their lives.! In 1997 alone, more than 334,500
men will be diagnosed with prostate cancer, and more
than 41,800 will die of the disease. By the year 2000,
the incidence may double and the annual mortality
rate may increase by one third.” As the threat of pros-
tate cancer continues to grow, greater attention is
focusing on the possibility of reducing morbidity and
mortality through population-based screening.’

Epidemiology

Age-Related Trends. Prostate cancer tends to be a
disease of older men. Whereas the disease is rarely
seen before midlife, the incidence begins to rise after
50 years of age and progressively increases after 60
years of age. More than 90% of patients are 60 years
old at the time of diagnosis; the average age is approxi-
mately 70 years. Approximately 80% of prostate can-
cers are relatively slow-growing tumors, so patients
tend to be in their 70s or 80s at the time of death. Thus,
prostate cancer is emerging as an ever-greater public
health problem as life expectancy continues to increase.

Racial and Familial Facrors. Racial factors also play
a role in the epidemiology of prostate cancer. Blacks
in the United States have an incidence of the disease
50% higher than that in whites—the world’s highest.
Blacks not only have a higher probability of being
diagnosed with prostate cancer (9.6% vs. 5.2% in
whites), but have a higher lifetime-specific mortality
rate (3% vs. 1.4%, respectively) and lower 5-year sur-
vival rate (65% vs. 78%, tespectively).” A recent analy-
sis of a SEER (Surveillance, Epidemiology, and End
Results) database from metropolitan Detroit showed
that survival rates were poorer in blacks than in whites
at all stages of disease, particularly among younger
men (<65 years old).® The reasons underlying these
racial differences remain unknown, although hormo-
nal, nutritional, genetic, and socioeconomic factors
have all been implicated.’
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In a study of patients with newly diagnosed pros-
tate cancer, our group found that tumor volumes were
higher in black men than in white men at all clinical
stages of disease.” This greater tumor volume seems
to translate into more adverse pathologic features in
radical prostatectomy specimens, as well as worse
clinical outcome. When we analyzed data from 518
men who had undergone radical prostatectomy be-
tween 1975 and 1995, we found a trend toward higher
pathologic stage and Gleason grade in blacks vs.
whites.” Moreover, blacks had a significantly higher
rate of cancer cells at the surgical margins of resection
(50.5% vs 38.4% in whites; P = 0.038) and a lower rate
of disease-free survival (35% vs 65% 5-year Kaplan-
Meier P = 0.018). Even when a multivariate analysis
adjusted for pathologic stage, grade, and pretreatment
levels of seromarkers for prostate cancer (prostate-
specific antigen [PSA] and prostate acid phosphatase
[PAP] levels), black race remained a predictor of poor
outcome.

As many as 10% of prostate cancer cases also have
an apparent familial association.” Familial prostate
cancer should be suspected if a patient is diagnosed in
his 40s or 50s and particularly if other family mem-
bers have been diagnosed with the disease. The re-
cent discovery of an altered region of chromosome 1,
termed hereditary prostate cancer 1 (HPC-1), heralds
the genetic basis for this subset of prostate cancer."
For both Aftican American men and men with sus-
pected familial prostate cancer, screening has been
advocated to startatan earlier age, such as 40 or 45,1113

Stage Migration. Recent years have witnessed a shift
in the initial presentation of prostate cancer. More
patients are now presenting with localized disease,
rather than advanced, metastatic disease—a trend re-
ferred as stage migration.' During the 1990s, there
has been a steady decrease in the percentage of men
with metastatic disease at the time of initial diagnosis.
Among patients presenting with metastatic disease,
the percentage of those with minimal or less-advanced
metastases has increased. These changes can be
largely attributed to the advent of early detection
programs and greater public awareness of the need for
prostate cancer testing.

Screening Issues

Early detection for prostate cancer has been prac-
ticed for many years in the form of digital rectal ex-
amination (DRE). However, over the last 5 years with
the advent of the PSA blood test, the topic of prostate
cancer screening has become a hotly contested is-
sue.>'® Early detection may take the form of popula-
tion-based screening or case-finding.

Pros and Cons of Population-Based Screening. The
American Cancer Society, American Urological Asso-
ciation, and American College of Radiology have all
come out in favor of screening for the early detection
of prostate cancer.'"'? These groups recommend a
DRE and PSA test for men starting at age 50. Nota-
bly, however, other organizations have argued against
screening including the US Preventive Services Task
Force, the American Academy of Family Physicians
and the American College of Physicians.'® "’

Several factors favor the use of screening for the
early detection of prostate cancer. First, because pa-
tients do not experience symptoms during the ecarly
stages, they are unlikely to seek care until the disease
has progressed. Second, improvements in detection
methods have increased the prospects for identifying
the disease in its early stages, when the cancer is still
confined to the organ and is more easily treatable and
often curable. Third, early detection might mean the
difference between life and death, as no cure has been
found for advanced disease.

"To be of value, screening must lead to treatment
that has a favorable impact on prognosis. Catalona et
al examined this issue by comparing disease stages in
patients with prostate cancer who had or had not
undergone PSA screening.'® The screened group had
a lower percentage of cases with advanced disease and
no greater percentage with latent disease. The inves-
tigators concluded that screening reduces the inci-
dence of advanced disease and implied that the death
rate will ultimately decrease.

Opponents of screening.point to the potential for
side effects from treatment, the possibility that some
men will be treated unnecessarily, the economic bur-
den on the healthcare system, and the lack of scien-
tific evidence that screening will reduce
disease-specific mortality. Indeed, many men with
prostate cancer do not die from the disease, whereas
many other patients die from the disease despite our
best treatment efforts. No foolproof markers are cur-
rently available to differentiate these two groups.
Therefore, a key objection to screening is that such
efforts may uncover many cancers that, if left unde-
tected, would never have caused morbidity or mortal-
ity; conversely, some cancers will cause death despite
being detected by screening. Some observers have
further recommended that screening should be
avoided in men older than 70 or 75 years of age so as
to reduce the detection of such “incidental cancers”
that are unlikely to affect life expectancy.

Criteria for Effective Screening and Case Finding. To
sort out these controversies, one might ask how the
early detection of prostate cancer measures up to the
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criteria for effective population-based screening of
health problems. The first criterion is that, if screen-
ing is to be effective, the disease must be recognized
as an important health problem. Few would argue
that prostate cancer does not qualify as a major health
" concern, in view of the fact that more than 334,500
new cases are diagnosed and more than 41,800 lives
lost to the disease this year.'! The second criterion
stipulates than an effective treatment must be avail-
able. Studies have shown that patients with organ-
confined disease do very well after radical
prostatectomy. For example, data from a Johns Hop-
kins study encompassing almost 1,000 patients show
a S-year survival rate of 80% to 85%."® Ten-year data
from this series indicate durable survival rates of about
80% to 85% among those with organ-confined disease
or focal capsular penetration. The third criterion is that
screening should be undertaken only if facilities are
available for the diagnosis and treatment of a disease.
Clearly, such resources are available to patients with
prostate cancer. The final criterion requires that the
screening test be sufficiently accurate, as well as ac-
ceptable, to patients.

Aside from the “true” screening, or population-
based screening controversy, case finding for prostate
cancer using PSA and DRE is less debated. In other
words, case finding is the process of evaluating men
with symptoms where the testing is for differential di-
agnosis of urinary tract or other disease. In this setting,
PSA and DRE are standard tools that physicians must
have at their disposal.”’

Recognizing that population screening for prostate
cancer using PSA and DRE have neither been proven
nor disproven to be effective to reduce the morbidity
and mortality of the disease, authorities now recom-
mend that physicians and healthcare organizations
provide the pros and cons as outlined above and let
the well-informed patient decide.’ Just as it would be
wrong to mandate screening, it would be just as wrong
to not offer the option of early detection tests for
prostate cancer, especially for high risk groups as pre-
viously noted.

Screening Tools. Potential screening tests for pros-
tate cancer include the DRE, the seromarkers PSA
and PAP, and transrectal ultrasound of the prostate
(TRUS). During the DRE, the clinician uses a gloved
finger to assess the posterior aspect of the prostate
through the rectal wall. Many patients (and some
clinicians who are not urologists) find this technique
objectionable and cumbersome. Nonetheless, the
DRE remains an important method of detecting
many prostate cancers that may be missed witha PSA
test.

The PSA test is a simple blood test. Although PSA
and PAP are both seromarkers for prostate cancer, the
latter is inappropriate for use in screening because
levels are normal in 57% to 75% of men who have
localized and potentially curable prostate cancer.
Levels of PAP often do not become elevated until the
disease has reached an advanced stage. Therefore,
PAP should be used only for staging the disease after
it has been diagnosed and never for screening.”’

Transrectal ultrasound of the prostate is not a suit-
able screening test. It cannot differentiate many small
cancers from surrounding non-cancerous prostate tis-
sue since current ultrasound technology is not sensi-
tive enough. TRUS, however, is very appropriate for
directing biopsies in men who have abnormal findings
on DRE or PSA testing.”’

Is PSA Screening Reliable? The PSA test has been
approved by the US Food and Drug Administration
(FDA) as a method of screening for prostate cancer,
but it is not perfect. Although a PSA level >4.0 ng/mL
is considered abnormal, men with a level of between
4.1and 10.0 ng/mL,, often considered the “gray zone,”
will have prostate cancer detected about one-third of
the time. In men with a PSA »10.0 ng/mL., approxi-
mately two-thirds will have cancer.”” The specificity
is only 59% for all PSA levels >4.0 ng/mL. Sensitivity
is also suboptimal, as levels >4.0 ng/mL will detect
only 79% of cases. In other words, the use of this cutoft
point will miss the 21% of patients with prostate cancer
who have PSA levels of <4.0 ng/mL.

Several recent refinements have improved the
clinical utility of PSA. Measurements of PSA density,
primarily used by urologists, are based on the ratio
between the PSA level and the prostate volume (as
measured on transrectal ultrasound).”** A PSA den-
sity value <0.15 in a patient suggests that benign
prostatic hypertrophy (BPH) alone may be responsi-
ble for the PSA elevation and a biopsy may not be
indicated if the digital rectal examination is normal.
This method helps adjust for the proportion of PSA
elevation that may be related simply to BPH. How-
ever, the reliability of the method is dependent on
reproducible measurements of prostate volume by
transrectal ultrasound. Recent research has suggested
that to maximize cancer detection in high-risk Afri-
can-American men, urologists should use a lower PSA
density of <0.10 to prompt the need for prostate bi-
opsy.”

Assessments of PSA rate of change or PSA velocity
are useful for men who undergo sequential screening
over a period of time. A PSA increase >0.75-0.80
ng/ml. over a l-year period indicates an increased
probability of prostate cancer and may signal the need
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for further evaluation.”” Even in men with lower PSA
values, say less than the traditional normal of 4.0
ng/mL, a velocity greater than 0.75 per year may
signify the need for biopsy. For example, a PSA going
from 2.0 ng/mL to 2.8 ng/mL. to 3.6 ng/mL over 2 years
may alert the clinician to the possibility of cancer. On
the other hand, recent research has suggested that
men who start with a very low PSA value (eg, less than
2.0 ng/mL) have a very low probability of jumping to
aworrisome PSA over 1 yearand that every-other-year
testing may be acceptable for this group.”’

Recently, the use of age-specific reference ranges
(ASRRs) has generated particular interest. These
ranges, derived from control populations of men with-
out prostate cancer, adjust for the increases in pro-
static hyperplasia and PSA levels that occur with
aging. Levels above the 95th percentile of these nor-
mal men by decade of age are considered abnormal.
"The first ASRRs, developed by Oesterling and asso-
ciates for use in Caucasian men (Table), resulted in a
22% improvement in PSA specificity (ie, the prob-
ability that the test could accurately identify men
without prostate cancer) and avoid unnecessary pros-
tate biopsy.” _‘

Newer data have suggested that different racial
groups may have different ASRRs. For instance,
ASRRs are lower in Japanese men than in American
men.”” Working with the US military healthcare sys-
tem patients, our group has shown that black men
with newly diagnosed prostate cancer have higher
serum PSA values than do whites, even after correc-
tion for stage, grade, and tumor volume.” In view of
these findings, we were interested in developing age-
specific ranges for the black population. Using the
same methodology as Oesterling (based on 95% speci-
ficity), we examined a
control group of 3,475

we proceeded to develop ASRRs based on 95% sen-
sitivity; that is, instead of computing the ranges in
controls, we used data from the 411 cases of prostate
cancer in blacks and 1,372 cases in whites to calculate
ranges that would pick up 95% of the cancers. These
ranges are also shown in the table and are compared
to the ASRR for white men developed by Oesterling
et al, and the 4.0 ng/mL traditional normal for every-
one. In addition, using this same methodology based
onsensitivity, or maximal cancer detection, our values
for white men are also shown.

Aside from PSA-density, rate-of-change and
ASRR, another tool—the “free” PSA—is on the hori-
zon. Over the last few years, researchers discovered
that PSA protein may be free or bound to other pro-
teins in the bloodstieam. Most PSA is complexed to
other proteins, most commonly a protein called alpha-
1-antichymotrypsin (ACT). The percentage of free,
complexed, and total PSA and theirratios are different
between men who do and do not have prostate cancer
and these differences can be exploited to screen for
prostate cancer.”’ The most useful ratio identified to
date is the percentage of free PSA to the total PSA.
Although studies are still being conducted and the
free PSA test is not currently FDA-approved, the
lower the percent free PSA, the higher the risk of
prostate cancer.” For example, in one recent study a
lower regular PSA cut-off of 2.5 ng/mL was advocated
to increase the odds of detecting curable prostate
cancer in younger men and using a free PSA cut-off
of less than 27% increased the accuracy of screening.”
In our own study of free PSA, a free PSA less than 10%
markedly improved our prediction of cancer in men
who had had at least two prior negative prostate biop-
sies and still had an elevated regular PSA.*

men without prostate
cancer and observed that
blacks had significantly
higher ASRRs than did
whites (P = 0.0001)."”
However, when we
tested these ASRRs in a

Table. Comparison of Walter Reed/Center for Prostate Disease Research
PSA Reference Ranges for Maximal Prostate Cancer Detection Versus
Traditional Age-Adjusted and Original Normal PSA Value

group of 411 black men
. ) Walter Reed/Center for Traditional
with prostate cancer, we K .
d; d th he 95th Prostate Disease Research (WR/CPDR) Age-Adjusted
ISCOVCI.C that t C ’ t, Age-Adjusted PSA Reference Ranges Traditional Reference Ranges
percentile cutoff in FhIS for Maximum Cancer Detection'? PSA “Normal”  Based on Caucasian Men
model would have failed Age African-American Caucasian for All Men Mayo Clinic®®
to detect 41% of prostate 40-49 0-20 0-25 0-40 0-25
cancers in this high risk 50-59 0-40 0-35 0-40 0-3.5
group. In an attempt to 60-69 0-45 0-35 0-40 0-45
overcome this limitation, 70:79 0-5.5 0-35 0-4.0 0-6.5
VOL. 3,NO. 8 THE AMERICAN JOURNAL OF MANAGED CARE 1203
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Is Population Screening Cost Effective? At present,
insufficient information is available to determine
whether screening for prostate cancer is cost effective.
The cost of screening all American men between age
- 50 and 70 to 74 for prostate cancer has been estimated
berween $11.9 billion® and $27.9 billion.** However,
as Benoit and Naslund point out in a recent excellent
review on this topic, not all men will be screened due
to noncompliance or comorbidity and testing will be
done regardless when many become symptomatic. %
Although no randomized trial has proven the cost
effectiveness of prostate cancer screening, Benoit et
al has calculated that prostate cancer screening would
cost $3,574-$4,627 per year of life saved for men
between 50 and 69 years of age using PSAand DRE. 3
They contend that this compares favorably to similar

calculacions for breast ($20,000 to $50,000 per year of

life saved), cervical ($33,500), and colon ($29,000 to
$113,000) cancers.*

Legal Implications and Informed Consent. With pros-
tate cancer screening issues in the news and prostate
cancer such a common disease, there are now liability
issues related to screening and delay in diagnosis.™
McLeod and Wiley state that, “since the data are
unclear, and since patients face potentially serious
consequences to health and survival either by accept-
ing or declining the PSA test, obtaining mformed
consent for PSA screening is especially important.”
"The informed consent should also be documented in
the medical records.” In a study by the Physician
Insurers Association of America, of 162 cases involv-
ing alleged failure to diagnose prostate cancer, 40%
involved urologists and even more—46%—involved
family practitioners and internists.”® With managed
care telying more on primary care physicians, the
above liability data emphasizes that informed consent
both for and against PSA screening is critical. In an-
other recent article, Demos also stresses the impor-
tance of informed consent and documents lawsuits on
both sides of the issue.”” Physicians have been sued
for doing PSA and aggressive treatment without in-
forming the patient of the option of not testlng or
treating.” Conversely, a number of recent suits have
documented that a physician must make patients
aware that testing is available—having a physician
make a value judgment for the patlent against PSA
testing is equally open to liability.”

Conclusions

With the aging of the US population and the grow-
ing incidence of prostate cancer, the need for early
detection of the disease is becoming increasingly ap-
parent. At the same time, however, earlier detection

will likely continue the trend of stage migration, fu-
eling the debate over the value of diagnosing nonlife
threatening prostate cancers. Although randomized
clinical trials have yet to prove or disprove the efficacy
of prostate cancer population-based screening, pa-
tients should be counselled regarding the pros and
cons and the doctrine of informed consent should
prevail. In men with symptoms, the PSA and DRE
tests are accepted case finding tools. My personal bias
favors a strategy consisting of an annual PSA blood
test and a DRE for men >50 years old.” Annual
assessments should begin at age 40 for black men and
those who have a family history of prostate cancer and
new “PSA tools”—such as age-and race-specific ref-
erence ranges and free-PSA—are making the testing
more reliable.
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CME QUESTIONS: TEST #039708

Long Island Jewish Medical Center and Johns Hopkins
-University School of Medicine are accredited by the Accredi-
tation Council for Continuing Medical Education (ACCME) to
sponsor continuing medical education for physicians. Long
Island Jewish Medical Center, the Long Island Campus for the
Albert Einstein College of Medicine, designates this continu-
ing medical education activity for 1.0 credit hour in Category
1 of the Physician’s Recognition Award of the American
Medical Association. This CME activity was planned and
produced in accordance with the ACCME Essentials and
Standards for Commercial Support.

Instructions

After reading the article, “Epidemiology and Screening for
Prostate Cancer,” select the best answer to each of the
following questions. In order to receive 1 CME credit, at least
7 of the 10 answers must be correct. Estimated time for this
activity is 1 hour. CME credits are distributed on a yearly basis

1. Regarding prostate cancer and aging, which statement
is true?
a) more than 90% of men are older than 60 years of
age at the time of diagnosis
b) patients are usually in their 60s af the time of death
c) the average age at diagnosis is approximately 75 years
d) none of the above

2. Which are known risk groups for an increased rate of
prostate cancer?

a) African-American men

b) men without family history of prostate cancer

¢) men who have had many sexual partners

d) hypogonadal men

3. Black men have a poorer survival from prostate cancer

than other racial groups because:
a) they may have higher levels of androgenic hormones
b) they may have a diet higher in fats
¢) they may avoid early detection and have more
advanced cancer at presentation
d) all of the above

4. Regarding possible screening tests for prostate cancer,
which statement is true?
a) the digital rectal examination is superior to all
other tests
b) the prostatic acid phosphatase blood test is a
useful test for screening
¢) the transrectal ulirasound is as good as a screening
test for men with prostate cancer as the mammo-
gram is for women with breast cancer
d) the PSA blood test is FDA-approved for prostate
cancer screening

5. The rationale for population-based screening for pros-
tate cancer includes all the following except:
a) the population is remaining healthier to older ages
b) early stage, curable prostate cancer has no symptoms
¢) better tests, such as the PSA blood test, have been
developed
d) advanced disease remains incurable
e) all of the above

6. The rationale against population-based screening for
prostate cancer includes all of the following except:
a) many prostate cancers, if left undetected, would
cause the man no harm
b) some men will be treated unnecessarily
¢) treatment has the potential for side-effects that have
a great effect on quality of life, such as impotence
and incontinence
d) it has been proven not to improve the disease
specific mortality of the disease

7. Regarding PSA-related early detection tools, which is
the false statement?
a) a PSA rising by more than 0.75 ng/mL - 0.80 ng/mL
per year can be a sign of prostate cancer
b) virtually all prostate cancers occur after the PSA
reaches 4.0 ng/mL or greater
c) the PSA-density to optimally detect cancer may be
different for black and white men
d) age-specific reference ranges for PSA also vary by race

(CME QUESTIONS CONTINUED ON PAGE 1210)
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(continued from page 1208)

8. The higher the proportion of free PSA in the blood-
stream, the greater the risk of prostate cancer.

a) true

b) false

9. Regarding informed consent for prostate cancer
screening, which is true?
a) doctors who do not believe in PSA screening
should not tell their patients about the test
b) informed consent is not necessary for men who
are at higher risk of prostate cancer such as
blacks and those with a family history of the
disease
<) primary care physicians are rarely sued for failure
to diagnose prostate cancer
d) a discussion regarding the pros and cons of PSA
testing with documentation constitutes
informed consent

10. Regarding the PSA test, which statement is true?

a) about one-third of men are found to have
prostate cancer if their PSA level is between
4 1 ng/mL and 10.0 ng/mL

b) about two-thirds of men are found. to have
prostate cancer if their PSA level is above
10.0 ng/mL

c) twenty-one percent of prostate cancers are
detected when the PSA test is still less than
4.0 ng/mL

d) all of the above are true
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PROGRAM EVALUATION

Long Island Jewish Medical Center and Johns Hopkins
University School of Medicine would like to have your
opinion. Please fill out the questionnaire below, tear off
along the dotted line, and mail along with your
AMA/CME test form. We thank you for your evaluation,
which is most helpful.

On the whole, how do you rate the information presented in
the article?

excellent good fair poor
Is the information presented useful in your practice?

yes

Comments:

no

Do you have recommendations to improve this program?

yes no

Comments:

Were any portions of this program unsatisfactory or inappro-
priate?

no

yes

if so, which?

Do you find the information presented in these articles to be
fair, objective, and balanced?

yes no
Is there subject matter you would like included in the future?

no

yes

Comments:

In your opinion, were the authors biased in their discussion
of any commercial product or service?
yes . no

Comments:

Program Evaluation

Physician Name

Address

City, State, ZIP

Specialty
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