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Abstract.
Background: In 2015, a patient in hospice with Alzheimer’s disease (AD) was treated with ionizing radiation to her brain
using repeated CT scans. Improvement in cognition, speech, movement, and appetite was observed. These improvements
were so momentous that she was discharged from the hospice to a long-term care home. Based on this case, we conducted a
pilot clinical trial to examine the effect of low-dose ionizing radiation (LDIR) in severe AD.
Objective: To determine whether the previously reported benefits of LDIR in a single case with AD could be observed again
in other cases with AD when the same treatments are given.
Methods: In this single-arm study, four patients were treated with three consecutive treatments of LDIR, each spaced two
weeks apart. Qualitative changes in communication and behavior with close relatives were observed and recorded. Quantitative
measures of cognition and behavior were administered pre and post LDIR treatments.
Results: Minor improvements on quantitative measures were noted in three of the four patients following treatment. However,
the qualitative observations of cognition and behavior suggested remarkable improvements within days post-treatment,
including greater overall alertness. One patient showed no change.
Conclusion: LDIR may be a promising, albeit controversial therapy for AD. Trials of patients with less severe AD, double-
blind and placebo-controlled, should be carried out to determine the benefits of LDIR. Quantitative measures are needed that
are sensitive to the remarkable changes induced by LDIR, such as biological markers of oxidative stress that are associated
with AD.
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INTRODUCTION

Alzheimer’s disease (AD) is a neurodegenerative
disorder that primarily affects older adults. It acc-
ounts for more than 50% of the cases of dementia and
is one of the leading sources of morbidity and mor-
tality in the aging population. While treatments are
available that can ameliorate some symptoms of the
illness, there is no cure or disease-modifying therapy
currently available, and the disease inevitably pro-
gresses in all patients. The survival after diagnosis
ranges from 3 to 20 years, with an average life exp-
ectancy of 8 to 10 years. Patients with advanced AD
are admitted to hospice for palliative care as their end-
of-life approaches. Because the changes in the brain
are associated with the accumulation of amyloid-�
plaques and tau protein, many clinical trials have been
evaluating anti-amyloid therapies. However, autopsy
data suggest that symptomatic AD will not occur in
every patient with amyloid in the brain [1].

The primary goal of a therapy for old adults with
AD should be to improve the quality of their lives
by optimizing their well-being, staying brain health,
and restoring communication with family and friends
to avoid social isolation, loneliness, and under stim-
ulation. Old adults should be able to recognize their
spouse, children, and grandchildren.

A recent review article made a strong case to try
radiation therapy (RT) for AD, based on its history
of success in treating systemic amyloidosis and the
preclinical studies carried out on a transgenic murine
model [2]. At this time, four clinical trials are reg-
istered on the application of low doses of ionizing
radiation (LDIR), 2 Gy each, to treat systemic amy-
loid deposits and chronic inflammatory disease using
oncological RT [3–8]. The results of recent precli-
nical studies [9] suggested that this therapy can mod-
ulate the polarization of microglia; LDIR directly
induced phenotype switching in the brain from pro-
inflammatory M1 to anti-inflammatory M2.

The single-arm pilot clinical trial described in this
paper is different from the trials that remove amyloid
plaque. It was conducted to repeat treatments of much
lower doses of ionizing radiation in severe AD, after
a case treated in 2015 reported remarkable increases
in cognition, speech, movement, and appetite follo-
wing standard CT scans of the brain. Each scan, pre-
scribed by the patient’s physician, delivered a dose
of 40 mGy within 10 s. Two were given on July 23,
and surprising changes were observed by the care-
giver on the next day. Additional scans were given on
August 6, August 20, and October 1 to amplify and

prolong the effect. The improvements were so mom-
entous that the patient was moved on November 20
from hospice to a home for seniors with a stimulat-
ing day program [10]. The 81-year-old woman had
been examined on May 21, 2015 by a neuropsychol-
ogist who found her “completely nonresponsive.”
After the treatments, a neuropsychologist examined
her on October 12 and re-examined her on April
15, 2016. He noted that she “was able to give sim-
ple verbal responses to direct, simple questions. Not
all of her responses were related to the direct ques-
tions, but she seemed to be reacting appropriately
to the prosody and nonverbal cues of those around
her. This represents some improvement from Octo-
ber 12, 2015, when I last saw her [11].” She received
a “booster” treatment on February 24, 2016 and oth-
ers in 2016 and 2017, to enhance and prolong the
induced changes. Also, living in a home for seniors
with a stimulating day program likely contributed to
her improved state. However, her condition began to
decline and on March 6, 2017 she was returned to
hospice care [12]. She died on May 18, 2018.

The objective of this single-arm study was to deter-
mine whether the reported benefits of LDIR therapy
in a single case with severe AD [10–12] could be
observed again in others with severe AD when the
same treatments are repeated. Data on qualitative obs-
ervations of communication and behavior by close
relatives were collected; quantitative measures of
cognition and behavior were administered pre and
post LDIR treatments.

LDIR therapy is controversial because it is gener-
ally accepted that ionizing radiation is a significant
cause of DNA mutations and increases cancer risk.
Most people are unaware that the rate of DNA dam-
age due to natural background radiation is negligible
compared to the rate of DNA alterations caused by the
endogenous production of reactive oxygen species
[13]. “Oxidative stress is a common denominator in
the pathology of neurodegenerative disorders such
as Alzheimer disease, Parkinson’s disease, Hunt-
ington’s disease, amyotrophic lateral sclerosis, and
multiple sclerosis, as well as in ischemic and trau-
matic brain injury. The brain is highly vulnerable to
oxidative damage due to its high metabolic demand.
However, therapies attempting to scavenge free rad-
icals have shown little success [14].”

Organisms require redox cell-signaling agents in
order to function, and there are multiple sources
of these vital agents [15–18]. To cope with oxida-
tive and all other causes of damage, all organisms
have enormously powerful innate adaptive protection
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Fig. 1. Natural defenses act against endogenous DNA damage. A 100 kg person contains about 1014 cells (avg. cell wt.∼10−9 g). Free
radical production would cause∼109 DNA alterations per cell per day; however, antioxidant production lowers the actual rate to∼106 DNA
alterations per cell per day. The damage-repair defense lowers the incidence of persistent DNA alterations to∼102 per cell per day, and
the damaged-cell removal defence results in the natural occurrence of one mutation per cell per day. (The ratio of metabolic DNA damage
to radiation-induced DNA damage by 0.1 cGy/year natural background radiation is about 10 million.) Reprinted with permission from
Pollycove M, Feinendegen LE [13], © 2003 SAGE Publications and adapted for this publication.

Fig. 2. The biphasic dose-response model and the definition of
a low dose of radiation. Reprinted with permission from Cuttler
JM [20], © 2020 SAGE Publications and adapted for this publica-
tion. Reference [35], Fig. 1 suggests that optimal radiation-induced
stimulation of the protection systems occurs when the dose is
between 0.1 to 0.5 Gy. The threshold for adverse effects due to
an acute exposure (dose fraction) of the brain is about 3 Gy.

systems (APS), which produce antioxidant enzymes,
repair DNA breaks and other molecular damage,
kill and scavenge unrepaired cells, and restore good
health (Fig. 1) [13]. However, APS potency progres-
sively weakens with age, becoming less capable in

remediating the damaging effects of ongoing oxida-
tive distress [19].

A brief exposure to ionizing radiation damages
biomolecules, including DNA, directly by “hits” on
atoms and indirectly by the reactive oxygen species
from radiolysis of water. The burst of damage events
triggers an APS response that is biphasic, as shown in
Fig. 2. A high dose, above the threshold for the onset
of lasting harmful effects, inhibits or damages the
APS. Based on radiotherapy for cancer, this thresh-
old is about 3 Gy. On the other hand, a low dose
of radiation, i.e., below 3 Gy, stimulates the APS to
overrespond [20]. After a low dose, there is remedi-
ation not only of the radiation-induced damage but
also damage resulting from both endogenous and
exogenous factors such as natural oxidative aging,
pathogens, toxins, and injuries. There is an immediate
response and a delayed response because of cellular
signaling [19, 21].

A recent study demonstrated X-ray-induced res-
toration of cognitive performance in transgenic mice
deficient of DNA glycosylases [22]. This genetic cha-
nge, which impaired the removal of oxidative dam-
age, caused low spatial learning and poor memory.
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After a 0.5 Gy dose of X-rays, their early-phase learn-
ing ability and memory equaled that of normal mice
for weeks.

In this study, LDIR therapy of AD is based on the
hypotheses that oxidative stress is a major factor in the
development of AD and that stimulation of the APS
in the brain by the low radiation dose of a CT scan
will reverse or delay progression of this disorder. The
LDIR doses that were employed in this study are the
same as those that were administered in 2015 [10].

METHODS

The study was approved by the Baycrest Research
Ethics Board (REB) and Sunnybrook Health Sciences
Centre REB. The trial was registered in July 2018
[23]. Informed consent was obtained from substitute
decision makers. Participants received standard CT
brain scans at Sunnybrook, each a CTDIvol dose of
40 mGy. (CTDIvol is volume computed tomography
dose index [24].) The investigators judged that repeat-
ing the initial three treatments of the case report [10]
would be adequate to determine whether the previ-
ously reported benefits could be observed again. The
first was a double scan because the originally reported
case received a second scan during the same treatment
session after moving during the first one.

CT was performed on a General Electric Light-
Speed VCT 64 detector scanner. Helical mode was
used. Slice thickness was 2.5 mm. Detector cover-
age was 40.0 mm. Pitch was 0.969:1. Speed was
19.37 mm per rotation. Rotation time was 1.0 second;
kV was 120. The automatic mA selection setting was
utilized.

We studied four participants who were residents
in long-term care at Baycrest Health Sciences and
who had advanced dementia (MMSE < 12; ages 81–
90; males/females = 3/1), presumed to be primarily
due to AD [25]. All were clinically stable for at
least three months. Those taking a cholinesterase in-
hibitor and/or memantine were on a stable dose for
at least 60 days prior to participation in the study.
Exclusion criteria were history of malignancy, radio-
therapy, neurological disorder other than AD, stroke,
and active major depression, bipolar affective disor-
der, or psychosis within the previous 90 days. None
of the participants were receiving experimental treat-
ments.

As in the previous case report, qualitative data on
patient communication and interaction with family
members and caregivers were obtained by requesting

verbal and written feedback, and by careful obser-
vation during visits when they were present with
each patient. These data were reproduced verbatim
in study documents.

In addition, three quantitative outcome measures
were employed in this study to assess neurocognitive
capacity, behavioral symptoms, and functional abil-
ity. The Severe Impairment Battery (SIB) [26] was
chosen to measure cognition because it is the only
available tool designed to “characterize the neuropsy-
chological profile of severely demented patients” who
are otherwise unable to engage in such testing due
to impairment severity. The Cohen-Mansfield Agi-
tation Index (CMAI) [27] was chosen to measure
behavioral symptoms of dementia because it is con-
sidered the gold standard in assessing the frequency
of responsive behaviors in the elderly. It was devel-
oped for use in nursing homes. Functional status
was evaluated by the Alzheimer Disease Functional
Assessment and Change Scale (ADFACS) [28], a tool
designed to assess functional capacity in individuals
with various stages of dementia. In our study popula-
tion, we expected significant limitations in ability to
carry out both instrumental activities of daily living
(e.g., medication management), and basic activities
of daily living (e.g., personal grooming and toilet-
ing) due to cognitive deficits resulting from advanced
disease progression. The ADFACS was specifically
chosen because it measures functional capacity in
both areas, in a 16-item informant-based question-
naire. It is widely used in clinical research and has
good diagnostic and concurrent validity [28].

The ADFACS and SIB instruments were adminis-
tered by neurology fellows before the treatments and
for eight weeks after the final treatment. The CMAI
was administered or supervised by a neuropsycholo-
gist. The neurology fellows obtained and maintained
all the data.

Table 1 lists the dates and doses of the LDIR treat-
ments.

Table 1
LDIR treatment dates (2019) and CTDIvol doses (mGy)

1st 2nd 3rd
treatment treatment treatment

Case 1 (88 y) Feb 8 Feb 22 Mar 8
Dose 81.0 41.0 43.0
Case 2 (90 y) Jul 16 Jul 30 Aug 13
Dose 89.0 46.0 40.0
Case 3 (84 y) Sep 10 Sep 24 Oct 8
Dose 79.0 40.0 43.0
Case 4 (82 y) Dec 17 Dec 31 Jan 14
Dose 80.0 40.3 40.4
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RESULTS

Table 2 shows the pre- and post-treatment scores on
the outcome measures. Supplementary Table 1 lists
the CMAI assessment scores for the four participants.

Case 1 (88-year-old male, baseline MMSE 5/30)

He ate without assistance, watched TV, and took
frequent naps. Speech was fluent but tended to be unr-
elated to the topic and was marked by confabulation.

Table 2
Pre- and post-treatment scores on the outcome measures

Treatment Evaluation SIB CMAI Behavioral ADFACS
date (2019) date deviation changes

from observed
baseline on CMAI

IADL % ADL % Total %

Case 1
Feb 05 21 Baseline 22.5 60 39

Feb 8 Feb 12 22 No data No data 22.5 60 39
Feb 20 23 Yes Decrease in 22.5 60 39

restlessness
Feb 22 Feb 25 31 No data No data No data
Mar 8 Mar 11 13 No data No data No data
Case 2

Jul 15 0 Baseline 0 20 10
Jul 16 Jul 17 0 No None 0 20 10

Jul 23 0 No None 0 20 10
Jul 30 0 No None 0 20 10

Jul 30 Aug 06 0 No None 0 20 10
Aug 13 0 No None 0 20 10

Aug 13 Aug 20 0 No None 0 20 10
Aug 27 0 No None 0 20 10
Sep 03 0 No None 0 20 10
Sep 09 0 No None 0 20 10

Case 3
Sep 09 2 Baseline 0 37 15.8

Sep 10 Sep 11 2 No None 0 37 15.8
Sep 16 2 No None 0 37 15.8

Sep 24 Sep 25 2 No None 0 37 15.8
Oct 01 2 No None 0 37 15.8
Oct 08 2 No None 0 37 15.8

Oct 8 Oct 16 3 Yes Increased 0 37 15.8
physical

aggression
towards

himself (i.e.,
self-biting)

Oct 22 2 No None 0 37 15.8
Oct 30 2 No None 0 37 15.8
Nov 07 2 No None 0 37 15.8

Case 4
Dec 16 5 Baseline 5 26.7 14.3

Dec 17 Dec 18 4 No None 5 26.7 14.3
Dec 23 4 No None 5 26.7 14.3

Dec 31 Jan 02 4 No None 5 26.7 14.3
Jan 07 4 No None 5 26.7 14.3
Jan 13 6 No None 5 30 15.7

Jan 14 Jan 20 5 No None 5 30 15.7
Jan 27 4 No None 5 26.7 14.3
Feb 03 5 No None 5 26.7 14.3
Feb 10 4 No None 5 26.7 14.3

SIB, Severe Impairment Battery [25]; CMAI, Cohen-Mansfield Agitation Index [26]; ADFACS, Alzheimer Dis-
ease Functional Assessment and Change Scale [27]; IADL, Instrumental Activities of Daily Living; ADL, Basic
Activities of Daily Living.
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This pattern of behavior did not change during the
study.

There were no changes in the ADFACS scores.
However, he became less restless after the first treat-
ment, as reflected in the CMAI score. There was imp-
rovement in the SIB score after the second treatment,
but the score dropped below baseline two weeks later.

Qualitatively, the family reported that he was much
more alert after the LDIR treatments. The evening
after the first treatment, his son was surprised to see
enthusiastic participation in the Sabbath service. The
following week, he walked holding his son’s hand and
had improved balance. He recognized his daughter
immediately upon her arrival and was more respon-
sive to her dialogue and requests. He was able to get
into his wheelchair easily and put his feet on the foot-
rests when asked to do so. He was able to speak with
his granddaughter on the phone and could address
her by name. At a concert, he sang to the rhythm and
applauded appropriately. He remarked on the hospital
renovations underway and commented on the accu-
mulation of snow outside. After the second treatment,
his son-in-law said that his conversation was more
rational. He also read signs aloud that were posted on
the wall. The family was surprised and pleased with
his improvement.

Case 2 (90-year-old male; baseline MMSE 0/30)

He could not weight-bear and was dependent on
a mechanical lift for transfers to and from his wheel-
chair. He required full assistance with feeding and
usually fell asleep between each spoonful. His care-
giver often instructed him to open his mouth, chew,
and swallow. Sometimes, he was alert and ate all his
food quickly. After meals, he usually slept. When al-
ert, he looked at his surroundings and at people going
by. He complied with his caregiver’s requests. This
pattern of behavior did not change during the study.

There were no changes on the three quantitative
outcome measures. Moreover, the family did not note
any qualitative improvements.

Case 3 (84-year-old male, baseline MMSE 0/30)

He was non-verbal most of the time and typically
required full assistance with feeding. He could not
walk. He would leaf through magazines and flip a
deck of cards.

There were no changes in the ADFACS score. On
the CMAI, there was increased aggression toward hi-
mself, i.e., self-biting, noted on the third assessment.

There was no change in the SIB score, except on one
day when he wrote his name.

Qualitatively, there were occasions when he was
alert and cooperative. On the day after the first treat-
ment, his daughter gave a very positive report. She
noted that he recognized and smiled at his wife, which
was unusual for him. When asked what he wanted
for supper, he said “chicken” and had a big smile on
his face. The following day his daughter noted that
he seemed more alert, listened better, and nodded
appropriately during conversation. He fed himself
independently and posed for a photo. She said, “I
haven’t seen him hold the bowl and use the other
hand to feed himself so well.” He also did up buttons
on his shirt when instructed to do so and followed
simple verbal commands such as kicking his daugh-
ter’s hand with his foot. He also seemed to be “more
himself” at times and initiated communication. When
he saw his reflection in the window, he fixed his hair
accordingly.

Five days after the first treatment, his daughter
noted, “I had an amazing visit with my dad this eve-
ning. I’m speechless from last night. He was excited
to see me - he spoke to me right away and gave me
multiple kisses - real kisses like years ago. He was
clapping his hands to the music. My mom agreed
it’s been years since he has done this. Everyone is
amazed. My husband was there with me as a wit-
ness.” When his daughter asked him if he wanted to
go for a walk, with her pushing his wheelchair, he
said, “Not now.” She said that if he ever said any-
thing previously, it would be “no.” After he agreed
to let her push him in his wheelchair, he immediately
noticed that she forgot her purse. He looked at her
and pointed strongly at her purse.

Five days after the second treatment, he showed
delight at seeing his wife. When his son arrived, he
recognized him instantly and reached out. His smil-
ing, tearful face expressed great joy as they hugged.
Then he gave an expression of pain as he communi-
cated his awareness that he was losing cognition and
appeared terribly upset about this. His daughter said,
“ . . . we see real improvement.” Six weeks after the
third and final treatment, his family requested addi-
tional double-scan treatments after observing a large
decline in that improvement.

Case 4 (82-year-old female; baseline MMSE
0/30)

She required assistance with feeding and shower-
ing. After two hip replacement operations, she could
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walk a short distance with assistance. She strongly
resisted traveling for the first treatment, so she was
given a sedative prior to leaving for the second treat-
ment. During the trip for her third treatment, she
cooperated and was talkative.

No quantitative changes were observed after the
first two treatment sessions. However, she improved
just before her third treatment, becoming calm, ple-
asant, and cooperative. Her functional status on the
ADFACS improved from 14.3% to 15.7%. The im-
provement was in basic activities of daily living
(ADLs), from 26.7% to 30%, without change in
instrumental activities of daily living (IDALs). There
was no change in her CMAI and only a slight
improvement in the SIB from 4–5 to 6.

One day after the first treatment, her oldest son
found her more responsive and engaged, includ-
ing during a cellphone conversation. She answered
quickly and was more alert and attentive. She smiled
and said hello to another son when he visited on the
following day. She usually didn’t respond when she
saw him. A day later, another son reported, “When
I said hello, she looked at me and said, ‘Hello dear.’
She hadn’t said this to me in years!”

Five days after the treatment, at a holiday con-
cert, she spoke with two of her sons and daughter in
short sentences in response to their remarks and ques-
tions. She listened and nodded as relatives, friends,
and many events were mentioned. They reminisced
about how she met her husband, their life in Toronto,
the births of her six children, and the family inn at
a summer resort. While listening to the reminiscing,
she said jokingly, “Don’t give away all the family
secrets.” She cried a few times. When asked whether
she was in pain or upset, she replied, “No, I’m very
happy.” She laughed when asked whether she was
ready to dance, as her legs moved to the rhythm of
the music. She expressed gratitude for her recovery.

One week after the first treatment, she told her sis-
ter on the phone that she loved her. On another family
visit just before her second treatment, she sat between
her sister and daughter and talked. The family said she
was still more alert than usual and in a good mood.
Her sister said she was much more responsive than
months before. It was normally difficult for her to
stand and leave the table but today she stood and left
the table without assistance when asked. Days after
her third treatment, she answered direct questions and
laughed. She enjoyed the concert but protested when
a friend got up to leave early. Two months after her
final treatment, several caregivers reported that she
was still improved over her original condition.

DISCUSSION

Four participants with advanced AD were treated
with LDIR. Severe cases who were clinically sta-
ble were selected for this small, single arm trial with
the objective of repeating the case of a patient with
advanced AD [10]. Each participant received three
treatments as planned. As in the case report, qual-
itative data (descriptions, photos, and videos) from
immediate relatives and others suggested remarkable
improvements in cognition and behavior. Moreover,
there was no evidence of deterioration following
LDIR in any of the cases. In addition, Case 3’s daugh-
ter was so impressed with her father’s improvement
that she requested ongoing treatments for him. Sur-
prisingly, there were few meaningful improvements
on the three quantitative outcome measures.

Improvements in cognition and behavior were
apparent within one day of treatment. Although the
degree of recovery was relatively small, a therapy
consisting of multiple treatments at the optimal dose,
separated by the optimal time interval, may pro-
duce a much greater and long-lasting recovery from
symptoms of AD. Figure 3 shows this concept—a
large increase in the level of homeostasis that lasts
for months [19, 29–31]. While the observations in

Fig. 3. Response of the patient to a burst of damage caused by
an LDIR treatment. Repeated treatments result in a hypothesized
strengthening of the performance of the adaptive protection sys-
tems (APS) as they adapt to repeated bursts of LDIR damage.
These stronger systems produce some recovery from the buildup
of endogenous oxidative damage that causes Alzheimer’s disease.
Their enhanced performance is expected to last for months [19,
29–31].
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this small study support the underlying biological
hypothesis for LDIR therapy, adequately powered
double-blind placebo-controlled trials are required to
determine the efficacy of this therapy and its limita-
tions. Trials in participants with less advanced AD
should also be considered. It is important to identify
objective measures that are sensitive to the benefi-
cial changes induced by LDIR treatments in severe
cases of AD. The SIB, CMAI, and ADFACS mea-
sures were not sufficiently sensitive for patients with
severe AD, but remarkable qualitative changes were
observed subjectively.

Objective, quantitative evidence in support of the
underlying biological hypothesis for LDIR therapy
was identified in the introduction, namely the study
on transgenic mice deficient of DNA glycosylases
that demonstrated X-ray-induced restoration of cog-
nitive performance [22].

Future studies on LDIR therapy for AD should
employ biological markers to objectively measure
quantitative changes following each treatment. F2-
isoprostanes in cerebrospinal fluid have been found to
be a good marker of oxidative stress that is associated
with AD [32–34].

Although a CT scanner was used in this study
to repeat treatments described in the previous case
report [10], a simpler, less costly device may be
appropriate for LDIR therapy of AD in future stud-
ies to deliver the desired radiation dose. Use of
this device would allow treatments to be given
in any hospital, eliminating the effect of trans-
portation and change of environment on patient
behavior.

Of the two doses applied, 80 and 40 mGy, a greater
improvement was observed after the 80 mGy treat-
ment. It began to appear within hours and peaked
in about 5 days. In future studies, doses from 50 to
500 mGy should be assessed to determine the optimal
dose and the optimal interval between treatments.
These are expected to be the same for all humans;
however, the amount of benefit will depend on indi-
vidual genetics, age, and health status [29, 30].
Figure 1 in the cancer RT study by Tubiana et
al. [35] suggests that a dose in the range from
100 to 500 mGy may induce the optimal APS
response. It also suggests that the threshold dose
for the onset of adverse health effects is about
3 Gy.

Of 134 Chernobyl emergency workers who were
heavily irradiated acutely, 28 died within several
weeks. Biological dosimetry established they each
received a dose above 5 Gy. The 106 who recovered,

in about one year, were studied for 30 years. They
showed no evidence of radiation-induced delayed
health effects, compared with unexposed workers
[20]. This evidence suggests that the whole-body
dose threshold for onset of long-term harm may be
about 5 Gy. Patients with brain cancer may receive
a whole brain dose of 30 Gy in 10 daily frac-
tions of 3 Gy to “minimize early and late adverse
effects of therapy [36].” The four clinical trials on
LDIR therapy for AD, mentioned in the introduc-
tion of this paper, will employ oncological RT to
remove amyloid plaque. They will use daily frac-
tions of 2 Gy; three will give 5 treatments and one
will give 10 treatments [3–6]. Success in these tri-
als may lead to acceptance of LDIR therapy as a
means for removing amyloid plaque in the brain and
remediating AD.

Limitations of this pilot study include small sample
size, lack of a quantitative measure of improvement,
lack of biological markers, lack of a placebo group,
and open label design. Future research involving
double-blind placebo-controlled trials using LDIR
therapy are needed to demonstrate whether this is
an effective therapy for AD. Biological markers of
oxidative stress should be sampled as a measure of
the response to LDIR treatment. In this study, we
selected clinically stable cases with severe AD. This
may have limited the effects of LDIR treatment. It
may thus be beneficial for future studies to include
patients with milder disease.

In conclusion, this pilot study indicates that LDIR
may be a promising therapy for AD. Moreover, the
rationale for this therapy, stimulation of innate adap-
tive protection systems against oxidative distress,
suggests it might be effective in treating other neu-
rodegenerative diseases.
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