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RESEARCH ARTICLE

Lunasin does not slow ALS progression: results of an open-label,
single-center, hybrid-virtual 12-month trial

R.S. BEDLACK1, PAUL WICKS2 , TIMOTHY VAUGHAN2, ALICIA OPIE2,
REBECCA BLUM2, AMANDA DIOS3 AND GHAZALEH SADRI-VAKILI3

1Department of Neurology, Duke University, Durham, NC, USA, 2PatientsLikeMe, Cambridge, MA, USA,
3NeuroEpigenetics Laboratory, MassGeneral Institute for Neurodegenerative Disease, Charlestown, MA, USA

Abstract
Objective: Lunasin, a soy peptide that reportedly alters histone acetylation in vitro, was associated with a single ALS
reversal in the media. Following an ALSUntangled report, we sought to determine whether Lunasin altered histone
acetylation and improved progression in people with ALS, and whether patient-centric trial design features might
improve enrollment and retention. Methods: This single-center, year-long trial (NCT02709330) featured broad inclusion
criteria, historical controls, primarily virtual data collection, and real-time results. Participants measured their own
ALSFRS-R score, weight and perceived efficacy, and recorded these monthly on PatientsLikeMe. Blood tests at screen-
ing and month 1 assessed alterations in histone H3 and H4 acetylation. The protocol was published online, empowering
patients outside the study to self-experiment. Results: Fifty participants enrolled in 5.5 months. Although this population
had more advanced disease compared to other trials, retention and adherence were very high. There was no significant
effect of Lunasin treatment on histone acetylation or disease progression. A cohort following our protocol outside the
trial reported similar side effects and perceived effectiveness; however, their compliance with data entry was markedly
lower. Conclusions: While Lunasin’s lack of efficacy is disappointing, our novel trial design had the highest ALS trial
enrollment rate ever recorded, with excellent retention and adherence. Low data density from patients who are self-
experimenting outside a formal protocol casts doubt on the possibility of gathering useful information from unsupervised
expanded access programs or “right to try” initiatives.
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Introduction

Lunasin is a peptide first isolated from soybeans
(1). It is reported to alter histone acetylation pat-
terns (2–5) which are abnormal in PALS (6), may
contribute to epigenetic transcriptional and transla-
tional dysregulation (7) and have been the target
of previous (6,8) and ongoing (NCT03127514)
clinical trials. In 2014 a US television news story
reported that a person diagnosed with ALS experi-
enced a dramatic improvement in his speech, swal-
lowing, and limb strength while on a Lunasin
regimen (9). As part of an ALSUntangled report,
this person’s lower-motor-neuron-predominant
ALS (sometimes called progressive muscular atro-
phy) and improvements were independently vali-
dated (10). In our review of the available
literature, Lunasin was generally regarded as safe,

with no previously known serious adverse effects
(10). Based on this and a high level of interest
from patients, we decided to perform a pilot trial
of Lunasin in people with ALS (PALS).

Traditional clinical trials in ALS suffer from
low enrollment, due in part to patients’ and fami-
lies’ frustrations with common ALS trial design
features (11). These include restrictive inclusion
criteria, frequent study visits, use of a placebo, and
the long time it takes to receive results. In
response, we designed this trial to have wider
inclusion criteria, minimal travel burdens by mak-
ing most of the visits virtual (via the
PatientsLikeMe platform), historical controls
(rather than placebo), and results made available
in real time. In addition to traditional registration
on ClinicalTrials.gov (NCT02709330) we also
published our protocol on a website (12) so that
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PALS all over the world with plans to self-experi-
ment (13) could be empowered to try a new treat-
ment with a sound rationale at reasonable dose
and to record their own outcome measures online,
albeit outside a traditional trial infrastructure.

Materials and methods

Hypotheses

This trial was designed to determine whether
Lunasin (i) decreased ALSFRS-R progression, (ii)
increased the frequency of “ALS reversals”, (iii)
altered histone H3 and H4 acetylation, and (iv) was
safe. We also sought to explore whether the trial
design features employed were associated with
improvement in enrollment and retention compared
to historical reports from more traditional ALS trials.

Design

This was a 12-month open-label clinical trial
designed to be semi-virtual. Participants made
three in-person visits to Duke’s ALS clinic (at
enrollment, month 1 and month 12) and “virtual
visits” were made using the PatientsLikeMe plat-
form. In-person visits included ALSFRS-R and
PatientsLikeMe registration and training, and vital
signs, clinician-rated ALSFRS-R, weight, concomi-
tant medications, adverse events, and compliance
were measured by a study coordinator. “Virtual
visits” occurred at weeks 2 and 3, and then once
per month for months 2–11. During these check-
ins, participants signed into their PatientsLikeMe
account and were asked to enter their self-meas-
ured ALSFRS-R, weight, perceived efficacy (from
options of “can’t tell”, “none”, “slight”,
“moderate”, and “major”) and perceived side
effects (with severity on a scale of “none”, “mild”,
“moderate”, or “severe” plus optional side effect
reporting from an auto-completing list of
MedDRA-coded side effects from prior reports of
all treatments on PatientsLikeMe). Finally, there
were telephone visits at weeks 2 and 3, co-occur-
ring with the virtual visits that served the dual pur-
poses of trouble-shooting any problems using the
website and also continuing ALSFRS-R training.
Telephone visits also occurred throughout the
study as needed for participants who reported
problems or missed a virtual visit.

Ethics approval and registration

This protocol was approved by the Duke
Healthcare System Institution Review Board
(Pro00063754) and the protocol uploaded to
ClinicalTrials.gov (NCT02709330). In addition,
the US Food and Drug Administration (FDA)
approved an Investigational New Drug (IND)
application for this trial (128306).

Population

Participants were recruited through the Duke ALS
Clinic. Inclusion and exclusion criteria are listed in
Figure 1. Unlike most ALS trials which tend to
recruit ALS patients with a recent onset (e.g. less
than 2 years post diagnosis) and well-preserved
breathing function (e.g. FVC >70%), this study
had no cutoff for disease duration or FVC, and
allowed patients with feeding tubes, tracheostomy,
noninvasive and invasive ventilation to participate.

Controls

For each enrolled participant, PatientsLikeMe
matched three controls from their existing online
population according to pretreatment ALSFRS-R
progression, as previously described for an obser-
vational study of lithium carbonate (14). Use of
each participant’s symptom onset date (with
inferred ALSFRS-R¼ 48) and score at first study
visit allowed calculation of pretreatment ALSFRS-
R progression rate and thus application of the
algorithm for generating controls. Three controls
per treated participant was selected, as this value
minimized pretreatment progression bias between
treated and control. Given that we already
matched participants and controls in terms of pre-
treatment ALSFRS-R progression, we did not con-
sider additional demographic comparisons.

Treatment

All participants were asked to take the same
Lunasin-containing products at the same dosages
as the initial index patient from our ALS
Untangled report (9,10). These products included
Lunarich X Capsules (15), Provantage (16), and
Reliv Now (17). Participants titrated up to a target
dose of 6 Lunarich capsules twice a day, 1 scoop
of Provantage twice a day and 1.5 scoops of Reliv
Now twice a day. All products were donated by
Reliv International and provided to participants
free of charge for the duration of the trial.

Outcomes

ALSFRS-R. Participants were taught to measure
their own ALSFRS-R scores over the first three
weekly in-person and telephone visits. Participant-
measured ALSFRS-R scores were thereafter uti-
lized for the primary efficacy measurements. When
interim data points were required, data were lin-
early interpolated from nearest neighbor ALSFRS-
R as described previously (14). The
Kolmogorov–Smirnov statistical test was used to
compare ALSFRS-R progression in participants
and controls. Participants had access to their own
“profile” page on PatientsLikeMe which graphed
their ALSFRS-R longitudinally along with their
treatments, symptoms, lab values, weight, and
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treatment evaluations. All members of the site
could access the shared data of all members; there-
fore, the participants were unblinded and most of
the information recorded during the study in real
time was available to them.

ALS reversals. We looked for participants that
had “ALS reversals” over the course of this study.
Based on analysis of data from prior studies and
members of PatientsLikeMe, these were defined as
having an improvement of at least four ALSFRS-R
points over 12 months. This degree of ALSFRS-R

improvement occurs spontaneously in less than
1% of all ALS patients (18).

Histone acetylation. All 50 participants on
Lunasin, as well as 5 healthy and 5 ALS controls,
had blood drawn at enrollment and month 1 time
points. Histones were extracted from peripheral
blood mononuclear cells using previously pub-
lished protocols (19–21). Western blots were used
to measure alterations in acetylated histones H3
(H3K9K14ac2 (AcH3)) and H4
(H4K5K8K12K16 (AcH4)), previously reported
to be decreased in response to Lunasin treatment

Inclusion Criteria  

Each participant met all of the following criteria at screening to participate in the study:

1. Male or female, aged at least 18 years.

2. Sporadic or familial ALS diagnosed as possible, laboratory-supported probable, 

probable, or definite as defined by revised El Escorial criteria. 

3. Patient is able to understand and express informed consent (in the opinion of the 

site investigator).

4. Patient has access to the Internet on a desktop computer, laptop, or tablet and has 

a working email address. 

5. Patient or caregiver is willing and able to use a computer and enter data on a 

secure website.

6. Patient is able to read and write English. 

7. Women must not be able to become pregnant (e.g., post-menopausal, surgically 

sterile, or using adequate birth control methods) for the duration of the study and 

three months after study completion. Adequate contraception includes: 

abstinence, hormonal contraception (oral contraception, implanted contraception, 

injected contraception or other hormonal contraception, for example patch or 

contraceptive ring), intrauterine device (IUD) in place for ≥ 3 months, barrier 

method in conjunction with spermicide, or another adequate method. 

Exclusion Criteria  

Participants were excluded for any of the following:

1. Patient is taking other experimental treatments for ALS.

2. Prior side effects from Lunasin.

3. Known soy allergy.

4. Patient has a medical or psychiatric illness that could in the investigator’s opinion 

interfere with the patient’s ability to participate in this study.

5. Pregnant women or women currently breastfeeding.

Figure 1. Inclusion and exclusion criteria. We tried to make our study widely inclusive. Thus, unlike most ALS trials, we did not have
exclusions related to disease duration, use of ventilators or feeding tubes.
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(2–5) as previously described (19–21). Integrated
density values (IDV) for AcH3 and AcH4 protein
bands were normalized to IDV for total histone
H3 (%H3). Percent H3 values for the 1-month
time point were normalized to that of the enroll-
ment visit values. Results were analyzed using a
one-way ANOVA.

Enrollment and retention. Enrollment rate was
calculated as the number of participants enrolled
divided by the number of months it took to enroll
them. This was qualitatively compared to the his-
torical mean ALS trial enrollment rate of two par-
ticipants per site per month (22). Retention rate
was calculated as percentage of surviving partici-
pants who completed the month 12 visit. This was
qualitatively compared to the historical mean ALS
trial retention rate of 78% (23).

Other outcomes. Weight, adverse events, per-
ceived effectiveness, and perceived side effects
were also assessed. Patients provided their most
recent self-obtained weight and were independ-
ently weighed by study coordinators during in-per-
son visits. Adverse events were recorded by the
coordinator throughout the trial. At every monthly
visit, patients recorded their own perceived effect-
iveness and perceived side effects on
PatientsLikeMe.

Accuracy, adherence, and compliance with
treatment. To check for accuracy in participant-
obtained ALSFRS-R and weight, these were com-
pared to coordinator-obtained measures at month
1 and again at month 12 using Lin’s concordance
(24). Adherence was measured as the percentage
of enrolled participants completing at least two of
the required study outcomes on PatientsLikeMe
(ALSFRS-R, perceived effectiveness and perceived
side-effects) at each time point. Compliance with
treatment was measured in two ways. At the
month 1 visit it was assessed objectively by having
the coordinator count the number of Lunasin cap-
sules consumed, converting this to a “percent of
expected”. At the last visit, it was assessed subject-
ively by having each participant rate it as “always”,
“usually”, “sometimes” or “never”.

“Playing along at Home Cohort”

In addition to registration on ClinicalTrials.gov,
we posted our IRB-approved protocol on the
Internet, and anticipated that, as with previous
studies (14) many patients might try this Lunasin
regimen outside our study. We decided to examine
selected outcomes in a “playing along at home”
cohort of PatientsLikeMe users who reported start-
ing this Lunasin regimen during our trial enroll-
ment period. This group was not enrolled or
consented in the formal part of the study, and this
activity was not overseen by an ethics committee,

given that participants might self-select to take
Lunasin anywhere in the world and under their
own volition. Members of PatientsLikeMe were
informed when they joined as part of the terms of
use that participation in data sharing is voluntary.
The “playing along at home” cohort had to source
their own Lunasin and was provided no more
information or prompting to enter data than any
other PatientsLikeMe members.

Power calculation

Prior to the beginning of the study, a power ana-
lysis was performed using G�Power version 3.1.
Ninety percent power to observe a relative effect
size of 0.65 (moderately large effect, consistent
with observing a slowing of progression by 50%)
at significance level 0.05 for one-sided t-test, is
achieved with N¼ 43 participants in each arm.
Allowing for a dropout of 7 participants, the deci-
sion was made to recruit 50 participants.

Results

Population, enrollment, and retention

Figure 2 shows a diagram of study participant
flow. We enrolled all 50 participants in 5.5
months, for a trial enrollment rate of 9.1 partici-
pants per month. Table 1 shows participant demo-
graphics. As with most ALS trials, our participants
were mostly white (94%), males (58%), with limb
onset disease (82%), mean age of 60 years and on
riluzole (60%). However, our participants differed
from those in most ALS trials due to their longer
disease duration (mean 3.7 years, range 0.5–13
years), use of noninvasive ventilation (n¼ 20),

Par�cipants expressing 
interest (n=111)

Par�cipants offered 
screening (n=62)

Par�cipants screened 
(n=50)

Par�cipants not 
offered screening due 

to study being full 
(n=49)

Par�cipants who 
declined screening  

(n=12)

Par�cipants enrolled 
(n=50)

Par�cipants completed 
(n=37)

Par�cipants who died 
(n=5) or dropped out  

(n=8)

Figure 2. Participant flow. This figure shows the flow of
participants through the study.
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PEG (n¼ 8), or tracheostomy with invasive venti-
lation (n¼3). Thirteen participants dropped out
of the study early, five due to deaths (all deaths
assessed as unrelated to the study). Thus, our sur-
vivor retention rate was 84%.

ALSFRS-R, reversals, and perceived efficacy

One participant deleted their PLM account and
two others did not enter ALSFRS-R data, leaving
47 participants available for ALSFRS-R analyses.
Each participant was matched with 3 controls,
resulting in a total of 141 controls. As Figure 3
illustrates, there was no detectable difference

(p¼ 0.99) in ALSFRS-R progression between par-
ticipants taking Lunasin (0.44 points per month,
standard deviation 1.6 points) and matched histor-
ical controls (0.42 points per month standard devi-
ation 1.5 points) using the two-sample
Kolmogorov–Smirnov test. No participant experi-
enced an “ALS reversal”. Most participants per-
ceived little or no effectiveness, or could not tell
(Figure 4).

Histone acetylation

Previous studies demonstrate that Lunasin alters
histone H3 and H4 acetylation (2–5). Therefore,
we sought to determine if histone acetylation is
altered in blood samples from ALS patients follow-
ing Lunasin treatment. Unfortunately, not all par-
ticipants had extractable histone data. One-way
ANOVA analysis of acetylated histone H3
(H3K9K14ac2; AcH3) levels in healthy control
(n¼ 4), ALS controls (n¼5), and ALSþLunasin
(n¼ 30) PBMC samples demonstrated no signifi-
cant effect overall [F(2, 36) = 2.789, p¼0.0748]
(Figure 5(b)). One-way ANOVA analysis of acety-
lated histone H4 (H4K5K8K12K16ac5; AcH4)
levels in healthy control (n¼ 5), ALS controls

Table 1. Demographics of participants and “playing along at home” cohort.

Participants (n5 50) “Playing along at home” (n5 54)

Sex (male/female) 29/11 27/27
Race (White/Black/Asian/not reported) 47/3/0/0 51/1/1/1
Hispanic ethnicity (yes/no) 1/49 4/50
Mean disease duration in years (SD) 3.7 (2.5) 3.9 (2.3)

This table shows the demographics of trial participants as well as those following the protocol outside the
formal trial.

Figure 3. ALSFRS-R progression. Monthly ALSFRS-R means
and standard errors are shown for 47 available participants (red)
and 141 historical controls (black). There was no difference in
ALSFRS-R progression between these groups.

Figure 4. Participants’ perceived effectiveness. This figure
shows the percentage of participants that rated perceived
effectiveness in different categories. Most participants said they
“couldn’t tell” or perceived no effectiveness from Lunasin.

Figure 5. AcH3 and AcH4 levels in PBMCs. Representative
immunoblot images of AcH3, AcH4, and H3 levels in healthy
controls, ALS controls and ALSþLunasin (a). There was no
significant difference in AcH3 levels in PBMCs between groups
(b). There was no significant difference in AcH4 in PBMCs
between groups (c).
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(n¼ 5), and ALSþLunasin (n¼ 31) PBMCs dem-
onstrated no significant effect overall [F(2,
38)=3.119, p¼0.0557] (Figure 5(c)).

Table 2. Adverse events.

Event Number of participants experiencing Type Related?

Obstipation/fecal impaction 2 SAE Possibly
Death from disease progression 3 SAE Unrelated
Cardiac arrest 1 SAE Unrelated
Death from cardiac arrest 1 SAE Unrelated
Intracerebral hemorrhage (ICH) 1 SAE Unrelated
Death from ICH 1 SAE Unrelated
PEG infection 1 SAE Unrelated
Subdural hematoma 1 SAE Unrelated
C. difficile infection 1 SAE Unrelated
Mumps infection 1 SAE Unrelated
Pneumonia 1 SAE Unrelated
Breast cancer 1 SAE Unrelated
Constipation 11 AE Possibly
Fullness/early satiety 8 AE Possibly
Nausea 3 AE Possibly
Decreased appetite 2 AE Possibly
Increased ALS Progression 2 AE Unlikely
Dyspnea 2 AE Unlikely
Itching 2 AE Unlikely
Carbon dioxide Retention 1 AE Unlikely
Hand and finger Swelling 1 AE Unlikely
Increased appetite 1 AE Unlikely
Bloating 1 AE Unlikely
Hyperglycemia 1 AE Unlikely
Irritated hiatal hernia 1 AE Unlikely
Fall 1 AE Unlikely
Confusion 1 AE Unlikely
Worsened anxiety 1 AE Unlikely
Prostate enlargement 1 AE Unlikely
Restless arm movements 1 AE Unlikely
Increased Fasciculations 1 AE Unlikely
UTI 1 AE Unlikely
Increased cramps 1 AE Unlikely
Increased PBA 1 AE Unlikely
Breast tenderness 1 AE Unlikely
Diarrhea 1 AE Possibly
“Heaviness” 1 AE Unlikely
Flatulence 1 AE Possibly
Hyponatremia 1 AE Unrelated
Earache 1 AE Unlikely
Weight gain 1 AE Unlikely
Weight loss 1 AE Unlikely
Influenza infection 1 AE Unlikely

The numbers of patients experiencing various serious (SAE) and non-serious adverse events (AE)
are shown, along with our assessment of whether these were related to Lunasin. Gastrointestinal
(GI) side effects were surprisingly common and considered possibly related to treatment.

Figure 6. Participant ratings of side effects. Percentage of
participants that rated their overall side effects in different
categories. Most participants reported their side effects as
“mild” or “none” but a few reported these as “severe”.

Table 3. Outcome measure agreement.

Month 1 Month 12

ALSFRS-R C¼0.9939 (n¼48) C¼0.9428 (n¼34)
Weight C¼0.9947 (n¼49) C¼0.9905 (n¼25)

This table shows excellent agreement (by Lin’s concordance
values) between coordinator- and participant-measured
ALSFRS-R scores and also weights at month 1 and
month 12.
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Safety

There were 15 serious adverse events over the
course of the study (Table 2); of these, 2 were
possibly related to Lunasin (obstipation/fecal
impaction requiring hospitalization). Many partici-
pants experienced non-serious adverse events over
the course of the trial (Table 2). The most com-
mon adverse events attributed to Lunasin were
gastrointestinal in nature, including constipation
(n¼11) and fullness/early satiety (n¼8). While
only a single participant complained of weight loss,
32 participants actually lost weight over the course
of the study, with an average weight loss of 4.1
pounds. Participants own ratings of their side
effects were similar to those obtained by our
coordinator, with most noting mild or no side
effects, but a few noting moderate to severe effects
(Figure 6).

Accuracy, adherence, and compliance with treatment

Lin’s concordance showed statistically significant
(p<0.001) agreement between available coordin-
ator- and participant-obtained weights and
ALSFRS-R scores at month 1 and month 12 visits
(Table 3). Adherence was very high for the first 6
months of the trial, and then dropped off there-
after (Figure 7). Objectively, compliance with
treatment was assessed at month 1 as 100%. At
their last study visit, 52% of participants stated
they were always compliant and 35% said they
were usually compliant.

“Playing along at Home” cohort

Independent of our trial, 34 PLM users reported
starting this same Lunasin regimen during our
enrollment period. Compared to our enrolled par-
ticipants, this “playing along at home” cohort had
similar demographics (Table 1) and reported simi-
lar perceived effectiveness and side effects (data

not shown), but they had much lower adherence
throughout the study (Figure 7).

Discussion

Unfortunately, we found no evidence that Lunasin
slowed, stopped or reversed ALS progression in
this study, nor that it significantly influenced
AcH3 or AcH4 histone acetylation patterns.
Lunasin was associated with unexpected and com-
mon GI side effects in PALS, including two cases
of obstipation/fecal impaction requiring hospitaliza-
tion. Based on our results, we now doubt that the
ALS reversal that originally caught our attention
(9) was caused by Lunasin. This person may have
had an undetected ALS mimic syndrome, or some
endogenous resistance to the disease (25). It is
more difficult to explain why we could not confirm
previous reports of Lunasin’s effect on AcH3 or
AcH4 levels (2–5) or even previous reports of
altered H3 acetylation in association with ALS
itself relative to healthy controls (6). Possible
explanations include the small sample size in our
study, differences in the types of antibodies used
to detect histone acetylation in the different studies
and differences in the way the histone data were
analyzed (we normalized our AcH3 and AcH4
findings to total histone H3 levels while a previous
study used b-actin levels to normalize acetylation
of histone H3).

We know that many PALS experiment with
complementary and alternative medicine and that
they frequently fail to report this use to their clini-
cians, perhaps from fear of being admonished.
Coverage of potential “breakthroughs” for ALS in
the news media make compelling “human interest”
stories but are rarely investigated in depth. The
results of this study represent a comprehensive
answer to questions raised by a large number of
patients in response to such a news story. Despite
concerted efforts to move quickly, this study repre-
sents a four-year delay between initial report and
final refutation that Lunasin might slow disease
progression in ALS for patients. In part, this was
due to time spent seeking funding, regulatory sub-
missions such as IRB reviews, FDA IND, statis-
tical analysis, and dissemination efforts. Sadly,
even this accelerated turnaround time is longer
than the median survival time following
ALS diagnosis.

Logistically, we were satisfied with the perform-
ance of our “hybrid virtual” trial design. Relative
to published historical norms, this was the fastest
enrolling trial in ALS history, with an enrollment
rate of nearly 5 times the average (22). In terms of
costs, this trial was made possible by a $250,000
USD grant, considerably cheaper than most trial
designs. Our enrolled population was more diverse
than that of a typical ALS trial, suggesting that our

Figure 7. Adherence in participants versus those “playing along
at home”. This figure shows that participant adherence (%
completing at least 2 out of 3 PLM outcome measures) was
high for the first 6 months of the study, then dropped off after
that (solid line). On the other hand, a “play along at home”
cohort (54 PLM users who started self-experimentation with
Lunasin during our trial enrollment period) had much lower
adherence (dashed line).
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results may be more generalizable (26). Our partic-
ipants demonstrated that (with training) they could
accurately measure and record their own
ALSFRS-R and weight. The ALSFRS-R progres-
sion rate in our participants prior to and during
treatment was about half that seen in ALS trials
with more traditional entry criteria (27). This is
not unexpected given the long disease duration of
our participants. In spite of enrolling patients with
longer disease duration, some of whom were using
noninvasive or invasive ventilation and/or feeding
tubes, participant retention and adherence were
equal to or better than most ALS trials (23).
Therefore, we plan to use similar trial designs in
future assessment of other alternative therapies,
albeit potentially without the in-person visits.

By posting our IRB-approved protocol on the
Internet we empowered a large number of PALS
outside the trial, who were likely to self-experiment
with alternative therapies (13,14), to test the effi-
cacy of a new compound with a plausible ration-
ale. This “playing along at home” group was not
adherent as far as data entry, perhaps because they
did not have the reminders from PLM and the
trial coordinator that were built into our study. In
our opinion, this lack of adherence casts doubts on
the potential of unsupervised expanded access or
“right to try” programs to gather useful outcome
data (28,29). At least in the case of Lunasin this
was a relatively safe supplement with reversible
side effects. A similar balance of benefits and risks
is unlikely to be found in expanded access to, for
example, stem cell therapies, which attract much
excitement and optimism from the community but
also the potential for larger financial outlays and
risks to human health (30).

In terms of limitations, some of the features of
our trial that made it more appealing to patients
may have weakened its scientific rigor. By taking a
wider inclusion/exclusion we may have enrolled
patients too sick to have ever benefitted from a
treatment to slow their progression. Some have
argued that small treatment effects may easier to
measure in faster ALS progressors (31); this is far
from proven, but we accept that we could have
missed a small treatment effect in the slow pro-
gressors we enrolled in this study. We did not have
a placebo arm. In the event of a positive finding
this would have made interpretation of the effect
more ambiguous and probably necessitated a
larger, blinded, placebo-controlled pivotal study,
which might have been made difficult given the
widespread availability of Lunasin. Our sharing of
the “play along at home” protocol may have insti-
gated some PALS to waste time and money on an
intervention that did not work and potentially
expose them to side effects and inconvenience out-
side the protections afforded by a typical trial
design. The very existence of our trial was used on

social media by people wishing to promote sales of
Lunasin before the results had been announced,
and lending undue credence to alternative thera-
pies may inadvertently increase their use by des-
perate PALS hoping to slow their disease. During
the design and conduct of the trial, new consensus
guidelines were being developed as the “Airlie
House Clinical Trial Guidelines” (32). While we
were unable to incorporate all these recommenda-
tions into the current trial design we were able to
feed our experiences from the Lunasin virtual
hybrid study into recommendations for more
patient-centric trial designs, such as having
patients on the study committee, minimizing bur-
den through “remote virtual visits”, and ensuring
the timely return of results to trial participants in
open access venues. Future virtual trial designs,
inspired as this trial was by ALSUntangled reports,
should adhere to as many of these criteria as
is practical.
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