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Prostate cancer screening with PSA: “Aequanimitas”

Sir William Osler, during his speech at Pennsylvania University in May,
1st, 1989, said: Gentlemen, farewell. Take with you for combat the motto of
the wise old roman legislator (Antonio Pio, from Lorium in Etruria): Aequa-
nimitas (1).

In Brazil, prostate cancer is the most frequent malignant tumor in men.
In 2012, 60,180 new cases were observed, with a total mortality of 12,778
patients (2).

In the last 20 years, since the clinical introduction of prostate specific
antigen screening (PSA), the incidence and mortality of metastatic prostate
cancer lowered significantly. Although it not has been proved that the use
of PSA was responsible for this lowering, in 1985 localized tumors in USA
represented at most 58% of cases in USA; in the last few years, only 4% of
patients had an initial presentation of the tumor with metastasis. Moreover,
relative survival in five years increased exponentially, from 699% in the 70’s
to 96-99% in the present, concurrent with the general use of the exam (3-5).

But in May 2012 the United States Preventive Services Task Force
(USPSTF) published a report contrary to the use of PSA for screening of pros-
tate cancer. This recommendation received a grade “D”, which meant, that,
according to the panel committee opinion that was presided by a pediatrician,
a family doctor and a geriatrician, existing scientific data demonstrated that
there are more damages than benefits with the use of this test (6).

Recently, the American Urological Association (AUA) also published its
recommendations about the use of PSA for the early detection of prostate cancer.
The panel of urologists recommends the use of PSA every 2 or more years only for
men from 55 to 69 years old, after a shared decision between the physician and
the patient about the risks and benefits of the test. The paper states that, except for
men with risk factors of prostate cancer, the routine use of PSA is not recommend-
ed for the remaining age ranges or if life expectancy is lower that 10-15 years (7).
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An ideal screening program must present several criteria:

1. Focus on diseases with impact in public health;
Screening of population with long life expectancy;

3. Be able to identify asymptomatic disease in a phase of its natu-
ral history liable to curative treatment;

4. Use of diagnostic tests with high specificity and sensitivity;

5. Use of non-invasive diagnostic tests, easy to apply and with low
COSts;

6. Use of diagnostic tests that do not detect cases with indolent
clinical behavior, that lead to unnecessary treatments;

7. The treatment must be capable to modify the natural history of
the disease lowering mortality;

8. The treatment must not compromise quality of life.

Since screening of prostate cancer with PSA does not meet all these cri-
teria, it became a polemical topic. Part of controversy is due to the confusion
between population screening and early diagnosis. Another part is caused by
the problems related with the quality of existing studies and the analysis of
the obtained results.

When health care professionals apply PSA exams in a population of as-
ymptomatic patients, they are performing an organized population screening
(or mass). This situation is quite different than of a man spontaneously con-
sulting an urologist in his private office in order to realize an exam to verify if
he has prostate cancer. In this last situation, the very own candidates are self-
selected due to several reasons (familiar history of prostate cancer, partner
insistence, friends influence, any urinary symptom) and this characterizes an
opportunistic screening. The studied populations are not necessarily identical,
since population screening is applied following an active plan, to guest people
with an age range pre-defined and with pre-established frequency. In the op-
portunistic screening the early detection of the disease results from individual
interaction and personal initiative of the patient.
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The controversy arises when the obtained information with the pop-
ulation screening studies with methodological problems are generalized as
guidelines of medical societies in order to guide the opportunistic screening.

There are five studies about population screening of prostate cancer.
Two of them are old and were realized in Quebec, Canada, and Norrkdping,
Sweden, with discordant results (8,9). A review of the Cochrane Library con-
cluded that these two studies presented huge methodological limitations, pre-
venting any proper conclusion (10).

Three other studies presented better evidence level (11-16).

The European study ERSPC [The European Prostate Cancer Screening
Trial] randomized a population of 162,243 men between 55 and 69 years old,
for screening with PSA (n = 81,816) or control without PSA (n = 99,184).
Several medical centers participated, but the protocol was not uniform in all.
Most used the value of PSA > 3.0 ng/mL in order to indicate prostatic biopsy.
After a median follow-up of 11 years, the screening lowered in 41% the risk
of metastasis and in 20% the chance of death due to cancer (confidence levels
(CI) of 95%:0.65-0.98 P = 0,004)). Among all patients submitted to biopsy,
76% presented a benign pathology, demonstrating a high level of false posi-
tive results. But 1,055 patients had to be screened and 37 were diagnosed with
prostate cancer in order to prevent death by the tumor (11,12).

The North American study PLCO (Prostate Cancer Screening Trial) ran-
domized 76,693 men aged 55 to 74 years old for screening using annual PSA
and rectal digital exam (n = 38,343) or a group control for “usual urological
care”, that meant using their urologist criteria (n = 38,350). After 13 years of
follow-up, the mortality was similar in both groups (p = not significant) (13,14).
The used value of PSA that indicated biopsy was 4.0 ng/mL. The problem of this
study was the control group. In the USA the “usual care” includes PSA exam,
and half of the control patients were submitted to PSA compared to 85% of the
randomized group. So it would not be unexpected that there was no difference
between the groups. In fact, this study represents a better comparative analysis
of two types of PSA screening, one more intense than the other.
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The better study, from Goteborg, Sweden, 20,000 men were randomized
1:1 for PSA screening every two years or control without PSA. Age ranged
from 50 to 64 years (median = 56 years). The used PSA level for biopsy was
between 3.0 to 4.0 ng/mL. After a period of follow-up of 14 years, 12.7% of
patients of the screened group had a diagnosis of prostate cancer, and 8.2%
of the patients of control group. There was a lowering of mortality due to
prostate cancer of 40% (CI 95%: 0.17-0.64; absolute lowering of 0.9% in
control group versus 0.5% in screened group). In that study, 293 patients had
to be screened and 12 had a diagnosis of prostate cancer in order to lower
the death by the tumor (15,16). These numbers are similar to those of breast
cancer screening.

The current guidelines are based on meta-analysis (MA) of the studies
that determined that there are no benefits of the screening (17-19). However,
there are several factors involved in a good MA, mainly the quality of the in-
cluded studies. Those of the current have important methodological problems
and analyzed very heterogeneous populations. Also, a higher statistical power
was given to the PCLO study than to the Sweden study, and the explanation
was that 60% of the European study ERSPC included men from Goteborg.

One of the main problems with prostate cancer screening is the hyper-
detection of tumor or over-diagnosis, an excess of diagnosis of clinical tu-
mors with low significance. In the ERSPEC study, the occurrence of low risk
tumors (PSA < 10 ng/mL and Gleason score < 6) was almost three times higher
in the screened group than in control group (11,12).

Those who criticize the use of PSA state that the only randomized study
that compared radical prostatectomy versus observation in the era of PSA
(PIVOT study) showed that there was no benefit of the radical surgery for the
patients with low risk tumor, the majority of selected patients of screening
programs [HR:1.15; CI 95%: 0.80-1.66; absolute difference after 12 years in
favor of observation: 5.4% (37.2% vs. 31.8%; p=not significant)]. (20).

Moreover, the indication of prostatic biopsy according to the level of
PSA has been modified over the years and contributed to the diagnosis of
more low risk tumor patients (21). The analysis and interpretation of the cur-
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rent data is more complex since, besides the hyper-detection, we include the
bias of time of anticipation and stage migration on the analysis of the results,
artificially modifying the survival statistics.

On the other hand, there was a real lowering of the percentage of
metastatic prostate cancer and the cancer-specific mortality in the last de-
cades, coinciding with the introduction of the clinical use of PSA without
any other convincing explanations (22). And the definitions that we use to
classify prostate cancer came from old pathological parameters described us-
ing optical microscopy. Since until now we do not have molecular criteria to
predict individual response, the interpretation of the biological behavior or
“low risk or insignificant” tumors is unsafe. Opposing to the current restric-
tive recommendations of the use of PSA, Vickers et al. demonstrated that the
level of PSA around 45 years old in patients without risk factors can provide
data regarding the chance of developing more aggressive prostate cancer and
death due to the tumor. Among 21,277 men from Malmo, Sweden, the au-
thors concluded that 44% of death due to prostate cancer occurred when the
PSA level was above the 10th percentile. The limit values of PSA according
to age were: 45-49 years: > 1.6 ng/mL; 51-55 years: > 2.4 ng/mL. Men with
PSA levels above these established limits present a three-time fold increase
of metastatic prostate cancer in 15 years than other men and needed a more
intense follow-up. To the others, more than half of the men, they suggested
that three measures of PSA around 45 years old, in the beginning of the fifties
and around 60 years old may be sufficient (23).

It is obvious that we need to judiciously evaluate these new propos-
als. Instead of accept as absolute the societies decisions, I think that we must
develop our own guidelines, based on modern concepts and on the experience
with our population, in order to adapt them to our reality.

For the early diagnosis of prostate cancer, as it was known by our Por-
tuguese ancestors a long time ago, and long before Osler - not so much to the
sea, not so much to the ground.
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