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Abstract

The Sykes commentary advocates “a more sensible, graded approach for protection from low dose ionizing radiation” until the
LNT dose-response issue is resolved. It urges scientists to stop criticizing the LNT model that links radiation to a risk of cancer
and accept regulatory use of the threshold model to “protect” people, but with higher limits. It fails to mention the 120-year
history of successful low-dose treatments of a wide variety of serious diseases, including cancers. The commentary ignores
published evidence of a threshold at |.| Gy for radiogenic leukemia and a dose-rate threshold at about 0.6 Gy per year for lifespan
shortening. LNT came from politicized science, replete with scientific misconduct and conflict of interest. Its acceptance created a
false cancer scare that was likely intended to stop atomic bomb testing, but it has severely damaged human welfare. Many vitally
important low-dose therapies were discarded when the radiation scare was disseminated in 1956. The rapid growth of nuclear
energy ended with the media-inflamed public panic after the Three Mile Island accident in 1979. Extreme implementation of the
precautionary principle made it uneconomic. Availability of a low-dose therapy for lung inflammation could have dramatically

decreased the impact of the COVID-19 pandemic.
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The Sykes commentary advocates “a more sensible, graded
approach for protection from low dose ionizing radiation”
until there is a resolution of the linear no-threshold (LNT)
dose-response issue. It urges scientists to stop criticizing the
LNT model and just accept regulatory use of the threshold
model to “protect” people, but with higher limits." Intention-
ally, the LNT idea connects radiation to a risk of cancer; it
leads to the requirement to minimize any exposure; it com-
municates a sense of danger. The commentary agrees “there is
no consistent evidence to support increased cancer risk in
humans at doses below an acute 100 mGy (0.1 Gy) dose and
even higher doses at low dose rate.” It acknowledges the
permissible levels for man-made radiation of < 1 mSv per
year for the public and < 20 mSv per year for a worker.' These
levels are specified in the “effective dose” unit, sievert, the
radiation protection measure of health (cancer) risk.> How-
ever, the commentary does not address the real problem with
the LNT concept, which is the political linkage of ionizing
radiation to a risk of dreaded cancer death.

The commentary fails to mention the 120-year history of
successful medical treatments with low doses of radiation for
a wide variety of diseases, including cancer. (In reference 3, the
author defined a low dose as a dose below the threshold of the

onset of early and late adverse effects). There were no reports
of radiogenic cancers among patients. In 1925, the safe dose-
rate limit for radiologists was 0.2 roentgen per day or about
0.7 Gy per year. It was lowered to 0.3 Gy per year in 1934 and
ratcheted down progressively to the present values, driven
solely by changing attitudes toward acceptable risk, not by
scientific evidence of health effects. Many successful clinical
trials were carried out in the 1980s and 1990s using low doses
of radiation to cure cancer, and there have been several case
reports recently on successful treatment of serious diseases,
employing low doses of radiation.’

Analyses of radium dial painter data revealed an intake
threshold of 100 g for malignancy and a 10 Gy threshold for
bone cancer.® Nasopharyngeal radium irradiation therapy was
employed widely from 1940 through 1970 on between 0.5 and
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Figure 1. Radiation dose delivered to nearby organs during nasophar-
yngeal radium irradiation therapy.* The radiation doses (I rad = 0.0l
Gy) to nearby organs (in adults) were estimated on the basis of 50 mg
of radium-sulfate in two 0.5 mm platinum capsules for 12 — 60 minutes
per session for 3 sessions.*

2.5 million children and at least 8000 military personnel to
shrink swollen tissue in the nasopharyngeal cavity (to remedi-
ate adenoid inflammation and ear dysfunction). Although the
dose was rather high, Figure 1, the many worldwide studies
carried out on these patients did not confirm a definite link
between these treatments and any disease.> This strong evi-
dence contradicts the consensus opinion that children are espe-
cially sensitive to radiation. A reanalysis of the leukemia data
of the Hiroshima atomic bomb survivors revealed an acute
dose threshold at about 1.1 Gy for initiation of this cancer in
blood-forming stem cells, which are more radiosensitive
than other cell types. The incidence of this cancer was only
0.5% of the 10,000 survivors who were located in Zones A
and B.> Analysis of a study that exposed dogs, lifelong, to
cobalt-60 radiation provided evidence of a dose-rate thresh-
old of about 0.6 Gy per year for life span reduction.® The
experience of 134 workers who were heavily irradiated dur-
ing the 1986 Chernobyl reactor accident indicates a dose
threshold of about 5 Gy for acute mortality (28 workers).
Follow up of the 106 workers who recovered showed no
evidence of increased mortality or increased cancer mortal-
ity over a 30-year period.” This contradicts the LNT
assumption of increased risk of delayed health effects due
to any radiation exposure.

The LNT model of fruit-fly mutations versus radiation dose
began as a scientific model, but it became a political model in
1946 when Muller and Stern disregarded and suppressed evi-
dence that contradicted it.” More importantly, Muller also sup-
pressed the human evidence of a study on the atomic bomb
survivors that contradicted the LNT model.® The history of the
1956 U.S. National Academy Science (NAS) recommendation
to the world to use the LNT model to assess the risk of
radiation-induced mutations is replete with scientific miscon-
duct and scandal.’ The Rockefeller Foundation derived its
wealth from petroleum energy; it had a clear conflict of interest
while managing the NAS BEAR I Genetics Panel, which linked
radiation from nuclear energy to genetic mutations.'®!

Radiation was soon linked inappropriately to a risk of can-
cer.'>!® The low-dose radiation medical therapies were phased
out after the extreme LNT radiation scare was disseminated.’

The NAS action is likely linked to antinuclear activity
against the incessant testing, intensive development, and mas-
sive production of nuclear weapons during the Cold War
period that followed WWII. Many of the scientists who parti-
cipated in developing these weapons understood their capabil-
ities and were genuinely concerned about the possibility of a
global nuclear war. Since the radioactive particles or fallout
from the bomb tests were spreading over the whole planet,
instilling social fear of radiation was a way to stop the pre-
parations for atomic warfare. They were joined by other
scientists and this developed into political opposition against
all things nuclear.'*">

The rapid growth of nuclear energy in the U.S., about 100
plants, ended with the media-inflamed panic that followed the
Three Mile Island accident in 1979. Extreme implementation
of the precautionary principle during the 1986 Chernobyl acci-
dent led to massive evacuations, widespread screening for
thyroid cancer, unnecessary thyroid surgeries and abortions,
and exaggerated LNT estimates of delayed cancer deaths.'>™"”
The Great Tohoku Earthquake and tsunami of 2011 damaged
3 reactors at the Fukushima plant. The death toll from the
natural disaster was about 20,000; however, attention focused
on the radioactive particles that escaped from the reactors. As
a precaution against health effects, more than 150,000 people
were evacuated to avoid exposures comparable to those
received by people living in areas of elevated natural radia-
tion. According to the Reconstruction Agency, 1632 people
who had survived the earthquake and tsunami were confirmed
dead as of March 31, 2012.'® The social costs of the evacua-
tion and the economic costs of the nuclear energy shutdown in
Japan have been enormous.

From the 1970s, the strong growth of radiation protection,
nuclear risk assessment, nuclear regulation and environmental
protection have increased the cost of nuclear plants at least
10-fold and the duration of each nuclear project by a decade.
The political opposition reflects the social fear. Nuclear energy
is being phased out in the U.S. and in several European coun-
tries. The precautionary approach has now forced the shutdown
of the Indian Point power plant. The emergency measure of
evacuating New York City is unacceptable. For many decades,
environmental scientists have been raising health concerns
about the “safe” management of radioactive wastes and used
nuclear fuel. Political leaders in Michigan have been objecting
to the disposal of radioactive material 800 meters underground
in Canada because of the risk of cancer from drinking Lake
Huron water.

The concern about radiogenic cancer extends to the medical
profession, where all physicians have been taught the LNT
ideology.> They are generally committed to the notions of
“imaging wisely” and “imaging gently” to minimize exposures
to diagnostic X-rays.'>** Radiotherapy is accepted only for
destroying malignancies. Therapies with low doses of ionizing
radiation against important diseases are shunned—they are
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politically unacceptable, even when evidence of their efficacy
and safety is presented.’

Having enshrined this radiation-cancer risk model, govern-
ment regulators now cannot deviate from LNT unless the med-
ical community accepts a different dose-response model. The
evidence of dose and dose-rate thresholds, and the evidence of
beneficial effects below these high levels need to be shown to
physicians and the public. How else to convince them that most
radiation exposures are safe? A graded approach to increase the
regulatory threshold above 1 mSv per year will not lessen the
extreme fear of radiation.

The world is now coping with the COVID-19 pandemic that
has infected more than 16 million and killed more than 655,000
people as of July 28th 2020.2' The precautionary measure of
“lockdown,” to avoid widespread infections and deaths, has
severely damaged the economies of the United States and many
other countries. The most critical symptom, acute respiratory
distress syndrome (ARDS), resembles the inflammation of viral
pneumonia. A 2013 review pointed out that many types of pneu-
monia were treated successfully from the mid-1920s to the mid-
1940s by an anti-inflammatory dose of X-rays to the lungs. It
recommended the creation of a focused clinical research pro-
gram that could assess the use of X-ray therapy for pneumonia as
an adjunct treatment for high-risk patients.*? No such program
was carried out, even though pneumonia is a major cause of
death in individuals aged 65 and older.

A March 20, 2020 letter to the U.S. Food and Drug Admin-
istration urged its support for a clinical trial of this anti-
inflammatory therapy for COVID-19 induced pneumonia
(Supplemental material).>* This letter reached many radiation
oncologists and several of them submitted proposals for clin-
ical trials. The case for institutional review board approval of
this controversial intervention could be based on a compari-
son of the 0.5 Gy dose for this treatment and the 60 Gy total
dose of 30 fractions of 2 Gy that is typically employed in the
radiotherapy of lung cancer. Thousands of COVID-19
patients are dying each day, mostly due to ARDS. Fortu-
nately, clinic trials are now underway in several countries,**
supported by a revised assessment of efficacy and safety.?
Preliminary results from a clinical trial in Iran on 5 patients
indicated this therapy may be as effective as it was in the
1940s against viral pneumonia.?® It is important to note that
40 dying patients were invited to participate, but only 5
agreed. The other 35 chose to risk death rather than accept
the perceived risk of a low dose of radiation. Preliminary
results from the Winship Cancer Institute, Emory University
are encouraging.?’

In conclusion, humanity has been paying an enormous price
for government retention of the LNT policy. The Sykes recom-
mendation to stop criticizing the use of the LNT model for
radiation protection will not solve this problem because it does
not address the unwarranted fear of cancer.
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