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EVIDENCE-BASED MEDICINE

The treatment we should offer an individual patient must be

the one we believe has the greatest chance of providing

benefit, balanced against unwanted acute and late effects,

and other costs for the individual and the society. In order

to be able to make the choice, we and the patients need to

know the likelihood of all relevant events; clinical research

retrieves such information. The studies can be anything

from descriptions of a few cases to investigations of

thousands of patients that have been randomized between

different treatment strategies. The scientific evidence is

stronger the more patients that have been treated under

controlled and documented conditions. Numerous systems

have graded the strength of evidence from clinical trials

(1, 2). They all rank meta-analyses of randomized trials or

adequately powered and completed high-quality rando-

mized trials at the top and case reports and expert opinions

at the bottom. The meta-analyses of the randomized trials

can also be of various quality with a statistical analysis of

individual data from all randomized patients in all com-

pleted randomized trials as the best available evidence.

Evidence-based medicine is ‘‘ . . . the conscientious, explicit

and judicious use of current best evidence in making

decisions about the care of individual patients’’ (3). The

level of evidence for a given clinical situation and treatment

must be described. Evidence-based medicine is thus not

only to identify the randomized trials and analyse them

properly but also to describe the best evidence that is

available at a given point in time, i.e. studies providing lower

scientific evidence than randomized trials must also be

included. The compilation must be systematic, i.e. as

complete and as stringent as possible.

No system can, however, replace a careful examination of

each performed study, and the proposed ranking should not

obscure the fact that we just need data valid enough for

answering the scientific question we ask. There is thus no

point in asking for redundant information to fulfil scientific

ideals of ‘‘high evidence’’. For strong effects observational

studies suffice. However, to document weak effects, or when

the magnitude of an effect is to be measured with a high

precision, validity of collected data need to be high. If we

have plenitude of studies for a clinical question, however, it

is self-evident that we should utilize the most valid data that

have been collected. A real-life study has four important

potentially detrimental validity threats: large attrition,

quality-differences in measuring outcome between the

groups we compare, inadequate comparisons and erroneous

statistical modelling (4).

Evidence-based medicine might be seen as a requisite to

learn and integrate the most valid data that have been

collected (and published) into clinical practice; scattered

clinical impressions should not obscure available scientific

evidence. To practise evidence-based medicine is further to

provide recommendations based upon the scientific evi-

dence of the magnitude of the gains identified, balanced

against unwanted effects and (especially when the effects are

modest) costs.

SYSTEMATIC OVERVIEWS IN RADIATION

ONCOLOGY

Several years ago, The Swedish Council of Technology

Assessment (SBU) made an extensive systematic overview

of the effects of radiotherapy in several tumour types. The

overview then filled many gaps of unprecise knowledge, and

it has been much appreciated by the international commu-

nity (5�/7). Many unanswered clinically important questions

were identified. The SBU-group have later performed a

similar systematic overview concerning the effects of
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chemotherapy (8). Difficulties in transferring the evidence

from available studies to recommendations were identified

and discussed (2). Experts, even if having all available

evidence at hand, make different interpretations. The

information may not be clear-cut enough, e.g. since long-

term follow-up information about unwanted effects fre-

quently is lacking (9).

In the light of rapidly evolving knowledge in radiation

oncology an update of the previous radiotherapy report by

SBU was considered urgent. The results from studies

published from 1994 through 2001 or 2002 were collected

and examined. The report was recently published and it was

immediately made available to an international public

(10�/23). It has been greatly welcomed by the ESTRO

project on QUAntification of Radiation Therapy infra-

structure and Staffing needs (QUARTS), indicating a future

substantial international impact.

Prostate cancer was one of 15 tumour types included in

the SBU evaluation but was not published with the others.

The incidence of prostate cancer is rapidly increasing, likely

primarily an effect of screening, and it is presently the most

common cancer in many Western countries. Radiation

therapy is a frequently used treatment modality, why it

must be considered of greatest importance to critically

review available evidence and make it publicly available. The

reason for not publishing the chapter about prostate cancer

with the other chapters was that it was not yet finalized and

that it was considered not appropriate to delay publication

of the others.

The SBU process is very careful and strictly predefined to

secure quality so that as unbiased conclusions as possible

can be made. A primary reviewer together with a group of

specialists evaluate the literature and extract appropriate

information from all relevant articles. Their description is

then evaluated by national and international experts in the

field. After modifications, the text is again evaluated by a

second group of international experts and national non-

experts skilled in clinical medicine and various methodol-

ogies, and finally by members of the scientific board of

SBU. The conclusions of each chapter are then approved by

the SBU board. Such a rigorous process was not completed

for prostate cancer. It was known prior to the work that the

number of radiation trials in prostate cancer having a valid

comparative design was very limited; an extensive search for

trials confirmed this. It was then decided to make an effort

to describe the best available evidence. This ambitious task

substantially increased the workload, and the work was

simply not ready in time.

In this issue of Acta Oncologica the reviewers account

their reading of the literature on radiation therapy and

prostate cancer (24). The presentation has been subject to

peer review-as always is the routine prior to acceptance of

an article in Acta Oncologica. During this process, many

valuable comments, also including how individual trials

should be interpreted, were made. The original overall

conclusions were, however, not modified from what was

accepted by the SBU board. It was considered valuable to

publish this extensive work so that clinicians and research-

ers would get a possibility to study a reading of a large part

of the literature (24).

Evidence of radiation therapy in prostate cancer

Has the review become complete and are the conclusions

appropriate? It would be unfair to describe this work as

complete. Not all performed studies can reasonably be

identified in the literature searches, and it would be an

unproportionate task to, for example, identify further

hospital-based studies. Among the many trials published,

a few may erroneously have been excluded. Since the far

majority of the studies have a design that makes findings

inconclusive, it is also an extremely intricate task to make

the most appropriate interpretations, both of the individual

trials, as given in the many tables, and for the compiled

data. If we follow the ranking proposed by Bentzen (1),

level II evidence is actually only present for reduced

incidence of gastrointestinal complications after three-

dimensional (3D) conformal radiotherapy (two randomized

trials comparing conventional radiotherapy with 3D-CRT

found reduced complications, however, one evaluating acute

toxicity and one late unwanted effects; the evidence is thus

not of level I as recently stated (25) (see (24)). There is also

reasonable evidence (possibly level II, again not level I, the

study has validity problems (26)) that an increase in the

prescribed dose improves the failure-free rate in a subgroup

of patients. Improved dose distributions may convince

fellow radiation oncologists, and thus the experts, but a

proven effect on patient-related outcomes must be shown to

convince the non-experts (25, 27). Recently, it was also

shown in a large randomized trial, confirming observational

study results, that prophylactic whole-pelvic radiation

followed by a boost to the prostate improved progression-

free survival compared with prostate only radiotherapy in

patients with localized prostate cancer and intermediate to

high risk of lymph node involvement (all patients also

received androgen suppression) (28). This randomized trial

gives, again, level II evidence. In an evidence-based estimate

of appropriate radiotherapy utilization rate for prostate

cancer, level II evidence was present only for palliative

radiotherapy; the levels were considered to be III or IV for

all radiations against the prostate/pelvic volumes (29).

However, valid conclusions can be made also in many

other aspects not ranked level I or II. For example, cohort

studies have beyond reasonable doubt taught us that radical

prostatectomy gives an excess risk of erectile dysfunction

and radiotherapy against the prostate an excess risk of

faecal leakage. This evidence is only ranked level III, as is

the evidence that smoking causes lung cancer. However, to

ask for randomized placebo-controlled studies investigating
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whether radical prostatectomy causes erectile dysfunction,

radiotherapy fecal leakage or smoking lung-cancer would

add nothing scientifically, apart from being unethical. We

know the answer is ‘yes’, highlighting the weakness of an

absolute ranking system for validity as opposed to a system

measuring validity relative to the question asked.

For a treatment with curative intention, a man with newly

detected localized (T1-2) prostate cancer without unfavour-

able prognostic signs can choose between radical prosta-

tectomy and radical radiotherapy. Concerning radical

prostatectomy, we know that a man will increase his

survival chances by the surgery, and we are beginning to

understand how large his gain on average will be (30). For

radiotherapy we simply do not yet know if it influences the

expected survival.

In a well-performed randomized clinical trial (30), radical

prostatectomy as compared with watchful waiting (no initial

treatment with curative intention) halved the risk of dying

of prostate cancer (T1-2, G1-2); a finding by and large

identical to a compilation of non-randomized patient series.

Over time, the difference between the radical-prostatectomy

and watchful-waiting groups increases, suggesting that the

absolute difference in survival between groups will increase

when five as well as ten more years of follow-up are added �/

prostate-cancer deaths happen up to 23 years after diagnosis

(31). Moreover, there are no indications that radical

prostatectomy influences intercurrent mortality, the abso-

lute difference in overall survival subsequently is virtually

identical to the difference in prostate-cancer mortality.

For radiotherapy we have no comparative trial with

watchful waiting that has been published, but results from

ongoing Scandinavian trials are awaited. A compilation of

non-randomized patient series showed a higher (not lower)

prostate-cancer-specific mortality after radiotherapy as

compared to watchful waiting (32). This finding may,

however, fully be explained by an inadequate comparison;

tumour volume may be higher or tumour characteristics

more unfavourable when radiotherapy is initiated as

compared to watchful waiting. However, if there is, say,

three years between diagnosis and start of radiotherapy an

‘inversed lead time’ effect may arise spuriously increasing

the observed cancer-specific mortality (33). Nevertheless, if

a tumour is not sterilized, radiotherapy may have induced

mutations that make the tumor more aggressive than before.

We need better evidence before we can say that radiotherapy

shortens or lengthens the expected survival in patients with

localized favourable prostate cancer.

Concerning long-term unwanted effects, there is a sharp

boundary between radiotherapy and radical prostatectomy.

The radiotherapy previously used causes fecal leakage,

soiling, socially bothersome flatulence, defecation urgency

and abdominal pain �/ these symptoms do not occur after

radical prostatectomy (34�/40). Both radical prostatectomy

and radiotherapy cause erectile dysfunction, probably of a

similar magnitude with present techniques, and radical

prostatectomy induces long-term urinary incontinence

more often than radiotherapy. Fecal leakage is a bother-

some symptom occurring after radiotherapy to the small

pelvis (38, 40). Thus, radiotherapy induces a unique set of

bothersome side effects and has an uncertain effect on

survival; presently it is hard to find evidence to recommend

radiotherapy before radical prostatectomy in favourable T1-

2 tumours, except for patients who are afraid of a large

surgical trauma. The technology develops swiftly, modes for

imaging and delivery of radiation get better every year

improving the possibilities to diminish the risk of side

effects. Robot-assisted laparascopic radical prostatectomy

and other new operative techniques likewise give new

possibilities to decrease the risk of sexual dysfunction and

urinary incontinence.

Capsule penetrating prostate cancer (T3) cannot be

excised radically with radical prostatectomy. Theoretically,

this patient group and those who have had a non-radical

prostatectomy as well as those recurring after surgery only

have one treatment modality for cure; viz. radiotherapy. We

have, again, no comparative trials investigating the effects

on prostate cancer mortality by radiotherapy in these

clinical situations. However, multiple series show a low

continuous serum-PSA level after radiotherapy for such

patients (see (24)), indicating that tumor sterilization can be

achieved. Since this can not presently be achieved by any

other means, a trial comparing radiotherapy with no

radiotherapy would be impossible, and unethical. The

situation is analogous to that in many other tumour types

in patients presenting with locally inextirpable tumours

without evidence of distant metastases. Thus, it is reason-

able to recommend patients with e.g. capsule penetrating

prostate cancer radiotherapy �/ if the patients’ preference is

to optimize chances of survival even though he faces a risk

of late complications.

WHO TO BLAME?

Who should then be blamed for the comparatively low level

of evidence concerning the effects on prostate cancer by

radiation therapy and what are the conclusions for the

present and future patients? Many share the responsibility

to advance knowledge. The patients themselves are the least

to blame; ‘after appropriate information about a trial they

generally accept participation, including randomization’

(41). Actually, there has been a trend among patients to

ask for a trial, recognizing that trial participation may mean

that you get a better treatment than in routine care (42).

Every doctor responsible for a patient has to ask himself

whether the patient may be suitable for an ongoing trial and

then take the extra time to inform the patient. The ongoing

trial (SPCG-7), comparing no radiotherapy but an anti-

androgene with radiotherapy and an anti-androgene, re-

cruits well, but not all eligible patients. Too frequently, no
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trial is available even if uncertainties about the best

treatment is present. Physicians in a position to be

responsible for, let say urologic tumours at a department,

particularly at university hospitals but also at other

hospitals, have the obligation to keep the care at the highest

standard but also to advance knowledge. Quite frequently

these doctors adopt, modify or develop a new technique,

and then treat their suitable patients. When the experience is

sufficient and the results apparently favourable, a retro-

spective analysis is done, written-up and published. Fre-

quently, the series continue, often without any formally

approved trial (43, 44) and another publication follows a

few years later. There are numerous examples of this in

prostate cancer radiotherapy, and these ‘devoted’ clinicians

are among the ones to blame for not advancing knowledge.

An extensive investigation by the Swedish Cancer Society

also stated that ‘convinced, almost converted investigators’

have frequently prevented accurate evaluations (45). Pros-

tate cancer is a good example of this. However, radiation

therapy research faces many other difficulties (see (45)), and

responsible for the lack of proper development of knowl-

edge also includes department heads, hospital and health

care managements, research organisations and others. There

is a disproportion in the number and quality of studies

performed in medical oncology and radiation oncology,

mainly reflecting research activities by pharmaceutical

companies. Also surgical oncology faces the same scarcity

of data (46, 47). By the time this editorial and the prostate

cancer overview is published, we may know with very high

accuracy from a large randomized trial whether or not

docetaxel influences survival in hormone refractory meta-

static prostate cancer patients. If an effect, also a small one,

is shown, this treatment will likely be part of routine care at

most hospitals within short, due to marketing activities.

When will we reveal, with the same level of precision and

validity, much greater incremental gains on survival from

different surgical and radiation therapies in primary pros-

tate cancer? Until then, we are left with major uncertainties

when to recommend a particular therapy for an individual

patient, and researchers performing systematic overviews

are faced with major practical difficulties synthesizing the

literature-accounted evidence. Only firm evidence about

specific treatment effects obtained from large populations

under controlled conditions will allow us to further

individualize treatment-strategy by, e.g. information from

imaging and molecular profiling of the tumour (48�/50).
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