Medical Hypotheses (2004) 62, 674—678

medical
hypotheses

http://intl.elsevierhealth.com/journals/mehy

Are the biopositive effects of X-rays the
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Summary Breast cancer mortality rates fell between 1990 and 2000. When something positive occurs in medicine
attempts are usually made to explain the observation or claim the credit. In this case, credit has been given to
improvements in standard treatments and to increased use of mammography, each said to have made a contribution.
Published data on the results of clinical trials utilising high-dose radiation or chemotherapy do not support this
position. Improvements in breast cancer mortality are more likely to be the result of the biopositive effects of the low-
abse raatadion akvveread' alring mammograpiiy, based on lower death rates trom breast cancer in women subjected to
repetitive mammographic screening, albeit with no significant change in all-cause death rates. This is supported by a
study in which breast cancer rates were lowered by diagnostic X-rays of the chest.

© 2004 Elsevier Ltd. All rights reserved.

Introduction

Peto et al. [1] noted that the breast cancer mor-
tality rate between 1990 and 2000 in women 50—69
years old dropped by 30% in the UK and 25% in the
USA, and attributed this to improvements in the
many types of treatment interventions, each re-
sponsible on its own for only a moderate reduction.
The early portion (from 1990 to 1993) of the rate
decrease was described by Bailar and Gornik [2],
who also noted the then recent “substantial in-
crease in the use of mammography among women
over 50”. The implication was that increased use of
mammography was contributing to a reduction in
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the breast cancer mortality rate somehow, but
without significant reductions in all-cause mortal-
ity, as shown below. Our hypothesis is that the
biopositive effects of X-rays are the only benefits
of repetitive mammograms and not the treatments
performed on women with positive mammograms.

Lower breast cancer death rates are
associated with mammograms

It is still widely believed that mammographic
screening for breast cancer leads to higher survival
rates although this conclusion is not supported by
actual data. While a review of a Swedish mammo-
graphic screening programme showed that those
screened had a RR = 0.99 (ns) for breast cancer
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death, the Two County Council study found a
RR =0.72 [3].

In an update to a Cochrane review on this topic,
it was reported that the all-cause mortality after
13 years of follow-up of three clinical trials of
medium quality was unchanged (RR = 1.00). The
two best-quality trials failed even to find a signifi-
cant effect on death from breast cancer (RR =
0.97) [4]. Lower quality trials usually cited to jus-
tify screening showed RR = 0.75 for breast cancer
mortality, but showed RR =1.06 for all-cause
mortality, meaning that even these lower-quality
trials did not support annual mammography for life
extension. The common problem with these trials
was poor randomisation between the control and
treatment groups. An additional bias surfaced: it
was found that when researchers were uncertain
about the cause of death, they were more likely to
ascribe it to breast cancer if the woman had been
in the control group than if she had been in the
treatment group [5].

The directors of some of the trials objected to
this negative evaluation, so they re-evaluated the
Swedish trials with the result that, after 16 years of
follow-up, the all-cause mortality was still un-
changed (RR = 0.98)! The breast cancer deaths
were lower (RR = 0.79), but the only significant
effect was in women >55 years old [6].

Common failure to distinguish between lowered
breast cancer death rates and unchanged all-cause
death rates in women diagnosed with breast cancer
has led to misinterpretation of the results of
screening and treatments and, consequently, re-
sources are wasted on treatments that do not ex-
tend life or its quality.

Oncologists may be misled, for example, by a
recent oncology text in which the results of nine
large mammography trials are given as lowering
breast cancer deaths for all ages (mean RR = 0.80
for mammography), but without presentation of
all-cause mortality [7].

Gynecologists may be misled, for example, by a
recent gynecology text, in which the supposed ben-
efits from mammographic screening, reductions in
breast cancer mortality of up to 25% are given (RR =
0.75), because all-cause mortality is not given [8].

Possible causes of lower breast cancer
death rates

Surgery

For at least the past quarter-century the treatment
of breast cancer by surgery has been applied at

about the same rate, certainly in the UK and USA.
While a 1969 study showed that fewer radical
mastectomies were performed in the UK than in
the USA [9], a 25-year follow-up of a randomized
trial found no significant difference in disease-free
survival time between radical (Halsted) and total
mastectomy in women with either positive or
negative lymph nodes [10]. Earlier evidence had
shown that radical, total and segmental mastec-
tomy gave the same all-cause death rates [11].
Because of the steady rate of surgery as the pri-
mary treatment during the last 30 years in the UK
and USA, it is unlikely to be responsible for the
recent drop in breast cancer death rates regardless
of how radical a procedure is performed. Despite
the shift in recent years to less extensive surgical
procedures, this change has not altered all-cause
death rates, and could hardly have lowered breast
cancer death rates, thus surgery is not really a
"variable” in the time period of concern.

High-dose radiation

The cumulative doses of X-ray or gamma radiation
delivered to treat breast cancer are usually in the
range of about 4500—5000 cGy. This total amount
of radiation is given in doses of about 200 rads per
day. Treatments are given five days a week for 5—6
weeks [12]. The addition of high-dose radiation to
total mastectomy did not significantly change the
cancer free survival times in the 25 years follow-up
of the randomized trial cited above [10]. In the
Early Breast Cancer Trialists’ Collaborative Group’s
comprehensive overview of all available adjuvant
radiotherapy trials for breast cancer started be-
tween 1961 and 1990, the absolute survival
gain was 1%, and the absolute reduction in breast
cancer deaths was 4%. The recent Danish Breast
Cancer Cooperative Group trial seemed to show a
reduction in breast cancer deaths of 8% [13]. These
small reductions cannot explain the larger reduc-
tions in breast cancer death rates given above.

Chemotherapy

Because of the extreme side-effects of the typical
cytotoxic drugs, no truly double-blind placebo-
controlled trials have actually taken place for the
adjuvant chemotherapy of breast cancer, and
never will be because of the ethical dilemma of
providing placebos with similar side-effects to
those of the drugs [14]. This is in addition to lead-
time bias, stage migration, publication bias and
selection bias common to drug trials. In addition,
there was a near cessation of placebo-controlled
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trials in 1980. The most influential trial, from the
National Cancer Institute of Milan, Italy, reported
impressive results from node-positive women to
cyclophosphamide + methotrexate + 5-fluorouracil
(CMF) after 1 year; but after 9 years, as reported in
1984, there was only a 12% improvement in re-
lapse-free survival, and this only in premenopausal
women, not in the much greater number of post-
menopausal ones. However, the Guy’s-Manchester
and West Midlands Trials showed no significant
benefit even in premenopausal women [15].

The Early Breast Cancer Trialists’ Collaborative
Group’s meta-analysis of all the trials begun before
1985 showed cancer-free survival advantages of
about 6% absolute after 10 years follow-up, with no
overall survival advantage [16]. Newer chemo-
therapeutic regimens have improved an end-point
called “time to progression” by only a few weeks
despite some impressive figures for “relative risk
reduction” [17]. According to a review from the
National Cancer Institute (US): ... among patients
with newly diagnosed stage 1 breast cancer, for
whom 5 years overall survival is greater than 90%, a
2- or 3-drug chemotherapy regimen lasting 4—6
months, with its adverse effects, offers an absolute
survival benefit of just 1 to 2%” [18].

Chemoprevention

In their report on the Royal Marsden Hospital trial,
Powles et al. [19] showed that there was no effect
of tamoxifen on breast cancer incidence in healthy
women followed for 6 years. This was confirmed by
the study by Veronesi et al. [20] of 4 years dura-
tion, but not by the Breast Cancer Prevention Trial
(BCPT) of the US NCi of 3 years on average of
treatment. However, the absolute reduction of
breast cancer incidence in the BCPT was from 1.2%
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to 0.6%, and it must be mentioned that side-effects
nullified even this result so far as indicating any
overall treatment value [21]. A more favourable
review of this trial seemed to suffer from inade-
quate randomisation and arbitrary alteration of
data for the control group [22].

Low-dose radiation from diagnostic X-rays

Using the data in an updated review of the 5
Swedish mammography studies, in which the
RR = 0.79 for breast cancer mortality [6], we cal-
culated the cumulative radiation dose for each
individual study based on the number of examina-
tions (2—7), the number of views (1,2), the atten-
dance rate and the X-ray dose per mammogram in
that era of about 2 cGy [23]. The mean value was
12 cGy of cumulative dose.

The Canadian fluoroscopy study involved 31,710
Canadian women being examined and treated for
tuberculosis with X-ray doses to the chest begin-
ning between 1930 and 1952, and followed for up
to 50 years. The results from all provinces except
Nova Scotia, for which too few low-dose data
points were taken, are shown in Fig. 1. These are
age-adjusted, since first exposure at ages 10—14
was considered to be four times as damaging as
exposure over age 35. The data chosen were breast
cancer incidence (after 10-years from the first X-
ray exposure of the patient) per million person
years of exposure. The RR of breast cancer at
10—19 cGy cumulative exposure was 0.66 com-
pared with controls; the RR was 0.85 at 20—29 cGy;
and it was not significantly higher at 30—69 cGy
[24]. This interpretation of the study has been
faulted because two similar studies failed to show
the beneficial effect of low-dose X-rays; however,
one of the studies used 2—98 cGy as the lowest
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Figure 1
data from [24].
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cumulative treatment dose, showing no increase in
breast cancer in this group [25]; and the other
study had no data below 60 cGy [26].

From the Canadian fluoroscopy study in Fig. 1 it
can be seen that the RR = 0.66 for breast cancer at
the closest cumulative dose range (10—19 rads) to
the 12 cGy received by women in the Swedish tri-
als. Even if the Swedish women continued to re-
ceive mammograms at the same rate until (or
after) the end of the study, and doubled their —
cumulative doses to 24 rads, their RR would be 0.85
for breast cancer based on the Canadian fluoros-
copy study. These RRs match what is expected
from the likely doses of X-rays (0.80), and are
not likely to have resulted from conventional
treatments.

Other organs also have lower cancer rates as a
biopositive effect of low-dose radiation. For ex-
ample, for half of all US counties, representing 90%
of the US population, lung cancer rates decrease by
about 35% as the mean radon level in homes (by
county) increases from 18—110 Bq/m3, and by 25%
at 110220 Bq/m3 [27]. Similar smaller studies in
England and France confirm these findings [28].

Theories of how low-dose radiation produces
health benefits are well-developed {29]. Irradiated
cells initiate protective responses within a few
hours, including radical detoxification, DNA repair,
cell removal by stimulated immune response, and
apoptosis. These responses are also used to repair
endogenous DNA and other metabolic damage as
well [30,31]. Radiation damage caused by a low
initial dose induces a DNA repair mechanism that
allows efficient repair of a large number of breaks
from a high later dose. This has been investigated
by biochemical experimenters in great detail {32].
Radiation hormesis, therefore, is a moderate
overcompensation to a disruption in homeostasis
caused by the radiation; it is a stimulus to the re-
pair mechanisms that cope with non-radiation
damage as well, so that the overall effect is a
health benefit [33]. Acute doses of 1—50 cGy are
beneficial, and 10 cGy/year appears to be the op-
timum hormetic dose {31], but there is consider-
able individual variation. These doses refer
especially to external whole-body low-LET radia-
tion.

Conclusions

"Since the benefit achieved (by mammograms) is
marginal, the harm caused is substantial, and the
costs incurred are enormous, we suggest that
public funding for breast cancer screening in any

age group is not justifiable” was the conclusion of
Wright and Mueller [34]. We agree because supe-
rior detection methods for breast cancer have been
available, specifically the Anti-Malignin Antibody in
Serum (AMAS) test [35]. PET scans can reveal early
lymph node involvement [36]. Given these alter-
natives, it would be wise to abandon mammo-
graphic screening of healthy women by overcoming
the financial and emotional attachments to the
procedure.

While mortality from breast cancer fell in wo-
men aged 50—-69 between 1990 and 2000, attempts
to attribute this decline to improvements in stan-
dard treatments and earlier diagnosis with mam-
mography are not supported by the literature.
Lower breast cancer mortality is more likely to be
the result of the well-documented biopositive ef-
fects of low-dose irradiation by X-rays (radiation
hormesis) according to the evidence presented in
support of our hypothesis. We invite epidemiolo-
gists to refine the relationship between cumulative
diagnostic radiation and breast cancer death rate.
More consideration should be given to providing
optimal, rather than minimal, radiation doses for
everyone [37].
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