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An over-the-counter central sensitization
therapy: a chronic back pain registry study
of pain relief, medication use and their
adverse effects

Richard Staelin', Sree N Koneru?3 & lan M Rawe*?

Practice points

e Subjects in this study had chronic back pain (CBP), with a mean pain duration averaging 6.1 years.
e Pain etiologies demonstrated a heterogeneous subject population of CBP sufferers.

e About 96% of the subjects were using analgesics medications averaging 2.5 per subject, with 71% using prescription
analgesics.

e The majority of individuals using analgesic medications for CBP report less than adequate pain relief.
e Adverse effects from pain medications are common (66%) for CBP sufferers.

e  (BP sufferers, who report chronic pain for longer than 2 years, also detail using approximately 25% more prescription
analgesics than those who have experienced the pain for less than 2 years.

e The number of adverse effects is directly proportional to the number of prescription analgesics being used.
e Theincrease in the number of adverse side effects negatively impacts quality of life.
e The majority of CBP users, upon using the ActiPatch®, reported a clinically significant reduction in pain within 7 days.

e Nearly 50% of the study subjects were able to eliminate or decrease analgesic medications after 7 days of use of the
medical device.

e The ActiPatch was effective in reducing CBP for the majority of subjects as well as reducing their analgesic use.

Aim: Back pain, the most prevalent musculoskeletal chronic pain condition, is usually
treated with analgesic medications of questionable efficacy and frequent occurrence of
adverse side effects. Objective: The objective was to determine the effectiveness of the
ActiPatch medical devices in reducing chronic back pain, document medication related
adverse side effects and establish theirimpact on quality of life. Methods: Upon completing
a 7-day trial, subjects were contacted via email with an assessment form using the Constant
Contact email program. A total of 1394 responses were collected from subjects who used
the device for back pain. Conclusion: Medication adverse effects are common and impact
quality of life in the lay population. ActiPatch is an effective intervention for the majority
of subjects for treating chronic back pain, although this requires further investigation in
randomized clinical trials.
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Chronic pain, defined as pain which has persisted
for greater than 3 months, is a widespread and
complex condition [1]. Over 40% of all chronic
musculoskeletal pain conditions are associated
with chronic back pain (CBP) [2.3] and CBP has
been documented to present a significant finan-
cial and emotional burden both to the individual
and society [2.4-6]. Treatments that are ineffec-
tive and poorly tolerated can drive up direct
healthcare costs [7]. Although delivering effec-
tive therapy for CBP is challenging, the most
successful approach is to utilize a multimodal
treatment program that necessitates manage-
ment by a multidisciplinary team of healthcare
specialists [8-10].

Currently, most chronic pain sufferers rely
heavily on both over-the-counter (OTC) and
prescription analgesic medications to treat
their pain. The OTC analgesics include aceta-
minophen (paracetamol) [11] and NSAIDs [12],
while prescription drugs include tricyclic anti-
depressants [13], serotonin and norepinephrine
re-uptake inhibitors [14], corticosteroids [15],
anticonvulsant [16,17] as well as opiate pain reliev-
ers [18]. A major drawback of analgesics, espe-
cially of prescription origin, is the significant
number of adverse effects that often negatively
impact the quality of life (QoL) [19-21]. A US Pain
Foundation study showed that 45% of users of
OTC drugs do not fully realize the implications
of the prescription drugs they are taking and
65% do not consider the possible interactions
of other OTC medications they are taking [22].
Moreover, analgesic medications are often inef-
fective for many individuals [23]. A recent survey
by Arthritis UK [24] indicates that only 46% of
respondents were satisfied with their pain man-
agement, with up to 80% reporting that their
mobility was still affected and 64% reporting
difficulties in sleeping from a lack of pain relief.
Although these facts are well known, the full
extent of the adverse effects resulting from the use
of multiple analgesics and their impact on QoL in
the lay population has not been well documented.
This is a central objective of this study.

Safer, more effective alternatives for CBP
are now emerging. One such alternative is the
ActiPatch, which is a commercially available
medical device in the UK, Canada and parts
of Europe that uses pulsed shortwave therapy
(PSWT) [25] to provide relief from chronic
pain [26,27]. Randomized, double-blind, placebo-
controlled studies that utilized the ActiPatch
indicate clinically significant decreases in pain,
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along with a decrease in the use of medication [26-
28]. For example, in a 4-week study investigating
osteoarthritis of the knee [26], 26% of subjects
in the ActiPatch treatment group stopped the
use of prescribed analgesics, mainly NSAIDs,
while 0% added a new therapy for pain manage-
ment. In comparison, only 3% of the subjects in
the control group reported eliminating analge-
sics, while 33% initiated a new therapy for pain
management.

In a previously published, 5000 cohort registry
study [29] that investigated general chronic pain,
subjects reported high levels of baseline pain (8.03
visual analog scale [VAS] pain score) despite the
wide, and often multiple use of analgesic medica-
tions in addition to other modalities such as trans-
cutaneous electrical nerve stimulation (TENS)
and heat wraps. After using a special trial device
that lasts for 7 days, 65% of chronic pain subjects
reported effective pain relief, defined as a decrease
of 22 points on the VAS pain scale over this 7-day
period. Of those reporting effectiveness, baseline
pain was reduced from 8.17 + 1.50 t0 3.49 + 1.98,
or a 57% pain decrease.

The current study investigates the effectiveness
of this 7-day trial ActiPatch device for CBP by
assessing a new cohort of subjects. In addition, the
study collects data on a wider analgesic profile,
a rating of how effective these medications are,
the fraction of users who report adverse effects,
the details of these adverse effects and how likely
it was for the CBP sufferer to reduce medication
use after using the medical device for 7 days. In
all, 1394 subjects were part of this study.

Methods

e Subjects

A registry of 31,125 subjects was established
between January and May 2016 who tested a
7-day trial device, ActiPatch® (BioElectronics
Corporation, MD, USA) for musculoskel-
etal pain after responding to formal company
messaging or recommendation from family or
friends. There were no formal inclusion/exclu-
sion criteria, except for the contraindications of
the medical device (women, who are pregnant,
and children) and pain duration greater than 6
months. All the subjects in this study were from
the UK and Ireland where the device is classi-
fied as class ITa and sold OTC as a pain therapy.
The subjects paid a fee for the device which was
shipped to their home. Email addresses were
collected in the ordering process. A trial com-
pletion date was estimated based on the sample
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order data, following which an assessment was
emailed to the subjects using Constant Contact
(Constant Contact, MA, USA) email marketing
software (see Supplementary Materials for assess-
ment details). A second reminder email was sent
4 days after the first email. Subjects’ response to
the email survey was completely voluntary, and
no other method was used to collect the data.
The assessment was designed to collect data on
age, gender, pain level, duration of pain, location
and cause of pain, as well as analgesic profile,
adverse effects™ reported, the effect of adverse
events on QoL on a 0-10 scale (0 being no effect
and 10 being the worst effect) and any change in
medication after using the medical device.

*A list of adverse effects was provided in the
assessment form, where respondents could select
one or more applicable adverse effects. This list
was created after observing responses from the
first 400 subject assessments in this study, where
subjects were allowed to comment on the adverse
side effects they were experiencing.

e ActiPatch

ActiPatch is a low power PSWT device that is
classified as an OTC, class I1(a) medical device
in the EU. The device operates at a carrier fre-
quency of 27.12 MHz and pulses 1000-times
per second, each sustained for a duration of 100
us. There are two versions of the device. The
7-day trial device has no on/off switch and the
battery life is approximately 168 h or 7 days
(cost £5). This trial device comes with medi-
cal adhesives that allow the user to attach the
device to the skin (or a thin piece of clothing)
and is to be applied over the area of pain. The
OTC retail device last for 720 h and has on/
off capability, and is supplied with a choice of a
back wrap medical adhesive tape (Supplementary
Figure 1). The retail device sells for £23. The
wraps have a pocket designed for the device
and straps with Velcro fastening to secure the
device in place.

¢ Data handling

Data from the responses were exported as a
comma-delimited (CSV) file, and analyzed
using Microsoft Excel (Microsoft Corporation,
WA, USA) and an Excel add-on (Regressit).
Cross tabs and multivariate regression analysis
were used to explore the relationship between
a number of characteristics of the subjects and
adverse side effects, a person’s QoL and medica-
tion use and change in medication use.
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Results

¢ Demographics

Of the 31,125 users who were contacted, over a
5-month period (from January to May 2016),
approximately 40% opened the email and 32%
of these people agreed to ‘consider being part
of the registry’ by clicking onto the link to the
assessment. Of those who consented, 88% com-
pleted the assessment resulting in a total response
of 3735 individuals and an overall response rate
of 12%. Of this group, 1394 subjects indicated
that they used the device for CBP. The gender,
age and duration of pain distributions are given
in Tables 1 & 2. In general, the sample was pre-
dominately a woman, over 35 years of age and
experiencing long-standing pain of 2 or more
years with a median of 6.1 years.

Etiologies reported by the study subjects
(Table 3) demonstrate that the population was
heterogeneous and, on average, subjects reported
pain caused by 1.57 etiologies, and some of these
are therefore not related to CBP.

¢ Analgesics

The most commonly used analgesics were
NSAIDs (46%) and paracetamol (52%), fol-
lowed by weak opioids (typically tramadol) at
30% and amitriptyline at 29%. In addition,
many CBP sufferers indicated that they were
using other treatment modalities such as TENS,
heat wraps and physical therapy (Table 4). On
average, each subject using medications in the
study used 2.5 analgesics, including topical anal-
gesics (NSAID:s or opiate). Only 3.7% reported
not using analgesics.

Subjects were asked to rate the pain relief they
experienced from pain medications (Figure 1).
Only 7.5% reported good pain relief, while
31.8% reported adequate pain relief, leaving
60.4% who reported less than adequate pain
relief or no real pain relief. The mean number

Table 1. Gender distribution.

Gender n = 1394 (%)
Male 25

Female 75

Age (years)

18-24 1.4

25-34 34

35-44 14.9

45-54 29.4

55-64 27.6

65 or more 22.4
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Table 2. Duration of pain.

Pain duration n = 1394 (%)
6 months to 1 year 7.6

1-2 years 21.9
2-5years 24

5-10 years 21.2

10-20 years 18.4

20 years + 16

of analgesics used for those reporting good pain
relief was 2.34 (1.52 prescription, 0.82 OTC),
2.48 (1.46 prescription, 1.02 OTC) for adequate
pain relief, 2.6 (1.52 prescription, 1.08 OTC)
for less than adequate pain relief and 2.42 (1.82
prescription, 0.6 OTC) for no real pain relief.

e Pain data

The mean baseline pain reported by the CBP
subjects before using the medical device was
8.04 + 1.46 (Figure 2 & Table 4). The pain score,
post-trial was 4.83 £ 2.66, or a 39.9% decrease
(p <0.001). The percent of subjects that reported
effectiveness, defined as a minimum of 40%
pain decrease, was 52% (Table 5). These posi-
tive responders reported a mean pain decrease
of 5.40 VAS points, or 66% reduction in pain.
Conversely, 26% reported no improvement in

Table 3. The reported etiologies show a
heterogeneous pain population.

Etiology %
Not sure what causes my pain 1.5
Accident 7.0
Ankylosing spondylitis 4.2
Cervical issues 2.3
Complex regional pain syndrome 1.1
Disc issues 18.0
Fibromyalgia 1.8
Frozen shoulder 0.9
Ligament damage 1.4
Multiple sclerosis 0.6
Neuropathy 24
Osteoarthritis 13.7
Osteoporosis 2.5
Rheumatoid arthritis 6.1
Sciatica 11.8
Sports injury 13
Surgery 3.0
Tendinitis 0.9
Tennis elbow 1.1
Trapped nerve 4.4
Other 5.9
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pain levels, while 1.5% reported an increase in
pain.

¢ Continuation of therapy

Intent to continue the use of the device by
subjects was determined, this ranged from
‘definitely’ to ‘definitely not’ (Table 6). Intent
was closely associated with the degree of VAS
reduction with those reporting the greatest VAS
reduction indicating a ‘definite’ intent, whereas
those reporting no pain relief indicated ‘defi-
nitely not’ intent to continue the therapy.

e Changes in analgesic medication use

Data were also collected on any changes in
analgesic medication use over the 7-day period
(Figure 3). The available responses and percent
response were increased medication use (0.6%),
added a new therapy (0.3%), decreased medica-
tion use (36%), eliminated medications (14%)

and made no change (49%).

¢ Analgesic adverse effects - QoL

The impact of analgesic adverse effects on QoL
of subjects was assessed on a 0—10 scale (0 being
no effect and 10 being the worst effect). A total
0f 996 or 71.4% of the 1394 CBP subjects were
asked about possible adverse effects associated
with their medication use. Of these individuals,
66.1% (658) reported adverse effects. In total,
there were 3010 adverse effects reported by this
group, with the most frequent being constipation
(332), followed by dry mouth (279), drowsiness
(273), sleep problems (237) and weight gain
(191) (see Figure 4). The mean number of adverse
effects was 4.6 = 3.3 per person, for those 658
subjects reporting adverse effects. When asked
how adverse effects negatively impacted the QoL
on a 0-10 scale, the mean reported was 5.7 + 2.8.

¢ Analgesics use - relation to pain duration

The percent of people reporting adverse effects,
the number of adverse effects and the impact of
these medications on the QoL are segmented
by the duration of pain in Table 7. These results
indicate that there are significant correlations
between duration of pain, the use of analgesics
and the number of reported adverse side effects.
This is driven in part by the use of prescription
analgesics which is seen to increase from approx-
imately 1.1 per individual in the two groups
with the shortest pain duration (0—6 months
and 6 months to 2 years) to a mean of 1.45 per
individual at the 2—5-year pain duration, before
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peaking for the 510 year group ata mean of 1.74
per individual. The percent of subjects experi-
encing adverse effects is less than 50% when the
pain duration is 2 years or less, but it increases
to 68.3% with a pain duration of 2-5 years and
continues to increase with pain duration, even
though prescription use decreases for the longer
levels of pain duration. This indicates that pain
duration could influence the number of adverse
effects in individuals above and beyond to any
use of prescription drugs. Finally, we see a com-
parable increase in the negative impact of pain
on the QoL, increasing by almost 50% from
the shortest pain duration to the longest pain
duration (Table 7).

¢ Analgesics use & QoL - relation to age

Analgesic use, adverse effects and their impact
on QoL are categorized by age of the subjects
(Table 8). It is interesting to note that younger
age groups report using higher rates of medi-
cations and consequently experience a higher
number of mean adverse effects as well as greater
impact on QoL. The 25-34-year age group has
the highest analgesic use and experienced the
highest number of adverse effects per individual.
A reduction in both these factors is seen with
increasing age. Thus, the oldest age group, 65
plus, has the lowest medication use and con-
sequently the lowest mean adverse effects and
lowest impact on QoL. There was no significant
statistical relationship between age and duration
of pain, in other words, older subjects are not
more likely to have a longer duration of pain.

60.0
50.0
40.0

30.0

Percent (%)

20.0

10.0

7.5%
0.0 .

Table 4. Medication use of the subjects in the

study.

Analgesic %
Paracetamol (acetaminophen) 52
NSAIDs 46
Weak opioids (codeine, tramadol) 30
Strong opioids 13
Cox-2 inhibitors 1
Pregabalin (e.g., Lyrica) 13
Amitriptyline 29
Topical opioid (e.g., morphine) 10
Topical NSAIDs (e.g., Voltarol) 17
Gabapentin 16
Duloxetine (e.g., Cymbalta)

Steroids (e.g., prednisone) 2
Epidural

Other

No analgesics 37
Other modalities

TENS 24
Heat wraps 30
Physical therapy 20
TENS: Transcutaneous electrical nerve stimulation.

Thus, these two variables should be thought of
as being independent.

Regression analysis

¢ Side effects & therapy

The relationship between the number of
reported side effects and the quantities of
the different types of therapy being used was
explored. These were the number of different

48.8%

Good pain relief
relief

Adequate pain

T T
Less than adequate  No real pain relief

pain relief

Rating of pain relief

Figure 1. Ratings of pain relief by subjects indicate that only 7.5% get good pain relief, with
60.4% experiencing less than adequate pain relief.
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8.04

Mean VAS score

4.83

Baseline

ActiPatch

Figure 2. Visual analog scale scores at baseline and after device use shows a mean pain reduction
of 39.9% across all the chronic back pain subjects in the study.

OTC medications, the number of different
prescription drugs and the number of differ-
ent other treatments (e.g., TENS and heat
wraps) where larger numbers for each therapy
indicate that the subject was using more types
of the particular therapy. A number of control
variables were included, these being age, gen-
der, duration of the pain and baseline pain.
All the variables in this multivariate regres-
sion were significant (p < 0.02) except age and
gender. However, the most significant variable
as measured by the standardized coefficients
was the number of prescription drugs taken (p
< 0.0001). The estimated coefficients for the
regression analysis were that a reduction of one
prescription drug would result in an estimated
reduction of 1.45 side effects per subject. In
contrast, the reduction of one OTC medica-
tion would only result in a reduction of 0.35
side effects per individual, indicating that the

prescription drug effect is four-times greater

than OTC medication.

¢ Side effects & QoL impact

The next regression has QoL as the dependent
variable where higher numbers indicate a greater
negative impact on the person’s QoL. A number
of control variables were included, these being
age, gender, duration of pain, reduction in the
use of medications after using the medical device
and the reported reduction in pain as measured
by the difference between before and after pain
levels. The number of side effects was found to
have a strong, negative impact on a subject’s
QoL (p < 0.0005). The only other variable sig-
nificant at p < 0.05 was the reported decreases
in medication use. Subjects who reported a
greater medication reduction were less likely to
report a negative effect on the QoL. Decreases
in the person’s level of pain were not significant

Table 5. The percent of individuals who reported a 40% or greater visual analog scale scores

reduction was 726/1394 or 52%.

Effective >40% pain reduction n = 726 (52%)
8.16 £ 1.41

2.76 £ 1.40

5.40

66.2

p < 0.001

Pain measure Alln=1394
Baseline VAS 8.04 + 1.46
Post-trial VAS 4.83+2.68
VAS difference 3.21

Percent reduction (%) 39.9

p-value p < 0.001

These individuals had a mean pain reduction of 66%.
VAS: Visual analog scale.

Pain Manag. (Epub ahead of print)
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Table 6. The intent to continue therapy.

Intent Percent Baseline VAS Trial VAS VAS difference
Definitely 40.6 8.34+1.40 3.09+1.93 5.25

Probably 13.4 792 +1.39 4,02 +£1.96 3.90

Possibly 14.8 7.80 £ 1.58 525+2.16 2.55

Probably not 16.3 7.67 +1.38 6.70 + 1.99 0.97

Definitely not 14.9 8.00 + 1.49 7.87 +1.75 0.13

VAS: Visual analog scale.

after controlling for the number of side effects
reported and the reduction of medication.

¢ Reduction in pain & medications taken

The data show that using the medical device for
7 days is associated with subjects reducing their
pain levels and also reducing medication use
(Figures 2 & 3). This relationship was quantified
through regression analysis, where the depend-
ent variable is medication reduction. This vari-
able is coded -1 if the persons indicated that they
increased the use of medications and/or added
other treatment therapies over the 7-day trial
period, 0 if they indicated no changes, +1 for
decreased use and +2 if they eliminated medi-
cation use. Therefore, higher numbers indicate
increased reduction in medication. The inde-
pendent variables in this analysis were reduction
in pain, age, gender, duration, baseline pain and

the number of treatments used in the three dif-
ferent therapy classes, in other words, OTC anal-
gesics, prescription analgesics and other treat-
ments. The largest impact, as measured by the
standardized coefficients, was reported reduc-
tion in pain (p < 0.0005). This estimated effect
was three-times as great as initial baseline pain
(which was negative, i.e., higher baseline pain
subjects were less likely to reduce their medica-
tion all else equal), four-times as great as the neg-
ative effect of the number of prescription drugs
initially taken (both significant at the 0.0005
level) and seven-times greater than the number
of other treatments initially used (p < 0.01). This
latter effect was positive, in other words, those
subjects using other pain therapies were more
likely to reduce medication, with other factors
unchanged. No other variables were significant

at p < 0.05.

Increased current pain medications

Decreased current pain medications
Eliminated current pain medications
Started a new pain medication

Made no changes

Figure 3. The percent of subjects who made changes in medication use during the 7-day trial: no
change (49%), increased (0.6%), decreased (36%), eliminated (14%) and started a new medication

(0.3%).
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Constipation

Number of adverse effect occurring in 996 subjects

Dizziness
Dry mouth
Heartburn
Indigestion
Itchy skin

Drowsiness/sleepy
Gastrointestinal issues
Headache/migraine
Kidney function

Lethargic

Mood swings
Nausea

Sleep problems
Stomach irritation
Weight gain
Other

Worry about addiction/dependence

Figure 4. Types of adverse effects and the number who reported these effects for the 66% (n = 658) who reported having side
effects. The mean number of adverse effects was 4.6 per subject.

¢ Device adverse effects

No significant adverse events were reported.
Adverse advents were increased pain in 1.5% of
individuals and adverse reaction to the medical
adhesive tape which was reported in less than
1% of individuals.

Discussion

Given the limitation of the study design, strong
conclusions cannot be drawn as to the efficacy of
the device used in this registry study. The limita-
tions of the study are discussed further below.
However, this CBP registry study documents

a number of important findings including the
level of unresolved chronic pain in many indi-
viduals, significant adverse side effects from
analgesic medications that impact patients’ QoL
and the potential of this new OTC pain therapy
to help manage CBP.

The results presented here are consistent
with, and others which compliment, the results
of a prior published 5000 cohort registry study
of chronic pain sufferers who used the same
device [29]. However, the results from that study
were not limited to back pain, nor did that study
document detailed information on medication

Table 7. Pain duration, analgesic use, percent subjects reporting adverse effects, mean adverse effects and their impact on

patients’ quality of life.

Pain duration Mean number of Mean number of Percent of subjects  Mean number of adverse Impact on QoL
meds used prescription meds with adverse effects  effects (per subject)

6 months to 1 year 2.29 1.19 48.2 4.3 4.2

1-2 years 2.23 1.07 50 39 5.5

2-5years 248 1.45 68.3 4.1 5.6

5-10years 2.72 1.74 70.0 53 59

10-20 years 2.63 1.64 76 4.8 5.8

20 years + 2.61 1.56 72 4.9 6.1

Qol: Quality of life.

10.2217/pmt-2016-0046
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Table 8. Subject age group, analgesic use, percent of subjects reporting adverse effects, mean adverse effects and their impact

on patients’ quality of life.

Impact on QoL

6.2
6.1

5.8
59
5.0

Age (years) Mean number of Mean number of Percent of subjects  Mean number of adverse
meds used prescription meds with adverse effects effects (per subject)

25-34 3.25 2.03 72.7 7.0

35-44 2.92 1.84 76.7 53

45-55 2.62 1.58 69.6 49

56-64 2.51 1.39 66.2 4.5

65+ 2.08 1.18 55.6 3.2

Qol: Quality of life.

use, medication side effects or the negative
impact of these medications on a person’s QoL.
The results are very similar across the two stud-
ies in terms of initial pain levels and pain reduc-
tion. In the prior study, the baseline mean VAS
pain score was 8.02 and the average pain reduc-
tion was 37.9% [29]. In comparison, the current
study found that the baseline mean VAS pain
score was 8.04 + 1.46 which decreased to 4.83
+2.68, or 2 39.9% decrease, after using the trial
device for 7 days. In addition, these reductions
are consistent with two randomized controlled
trials (RCTs) that investigated the efficacy of the
ActiPatch medical device in reducing chronic
pain. In one such study that investigated the
analgesic effect of the medical device for plantar
fasciitis pain [27], the reported mean VAS score
reduction was 40%, while in the second study
that investigated the analgesic effect in osteoar-
thritis of the knee [26], the reported mean VAS
score reduction was 25%.

In this study, the device was considered effec-
tive if the VAS pain score was reduced by at least
40%. This 40% figure was chosen to account for
a lack of a placebo control and reflects the fact
that the two RCTs using this device reported
placebo effects of 7 and 3%, respectively [26.27].
Although the understanding of placebo has
changed substantially and is now seen as being
related to patient’s perception of treatment, ways
are being investigated to incorporate the placebo
effect into medical treatment [30]. At this 40%
effectiveness threshold, 52% of subjects reported
effective pain relief and averaged a 66% reduc-
tion in their mean VAS scores. In the prior reg-
istry study of all chronic pain sufferers, a 2-point
reduction on the mean VAS pain score was set
as the threshold for effective pain relief. In that
case, 65% met this 2-point or greater reduction
threshold and reported a 57% mean VAS reduc-
tion. Using this 2-point reduction for the current

study, we find that 66% of the CBP subjects

future science group

meet these criteria and average a 58% reduction
in pain.

The high level of baseline pain in both regis-
try studies, coupled with the high use of multi-
ple therapies, indicates that many chronic pain
sufferers have not been able to find adequate
treatment from other available therapies. In
addition, their willingness to purchase the trial
unit indicates that they were still actively seek-
ing solutions to find pain relief. This need for
an adequate solution is also compatible with the
finding that the majority of subjects (60%) do
not receive adequate pain relief from commonly
used analgesics. This latter finding is similar to
what was reported by the Arthritis UK/Daily
Telegraph survey [24], which indicated that 54%
of chronic pain sufferers were not satisfied with
the current pain treatment they were receiving
from their GP or healthcare professional. Despite
the fact that subjects in this study were using a
wide range of analgesics from OTC to prescrip-
tion drugs, averaging 2.5 analgesics per subject
(including topical analgesics), they were unable
to reduce their pain to acceptable levels. In addi-
tion, many subjects reported using nonanalgesic
pain therapies such as TENS, heat wraps and
physical therapy.

It is common knowledge that relying heavily
on analgesic medications for pain control can
result in adverse effects. This study indicates
that 66% of the subjects experience adverse
effects from their medications, averaging 4.6 +
3.3 per individual. Not surprisingly, there were
correlations between the numbers of analgesics
(both prescription and OTC) being used and
the number of adverse effects being observed.

These findings are relevant, since they docu-
ment the magnitude and implications of the
adverse effects experienced by individuals using
multiple analgesic medications in an attempt to
control their chronic pain, outside of a controlled
healthcare setting.
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Also investigated was how these adverse effects
impacted a subject’s QoL on a 0-10 scale. The
regression results demonstrate that increases in
adverse effects also tend to increase the negative
impact on a person’s QoL, even after controlling
for the baseline measure of pain. Importantly,
we found that the ActiPatch medical device was
able to significantly reduce the pain level for the
majority of subjects. We also find a strong rela-
tionship between this reduction in pain and the
reduction or elimination of analgesic medication
after the 7-day trial. Importantly, we find that less
than 1% report increasing medication use or try-
ing some new therapy while using the ActiPatch,
thus indicating little or no adverse side effects of
the treatment. This behavioral change in medi-
cation use gives credence to reported reductions
in pain levels while the regression analyses make
clear that this reduction in medication is also
associated with an improvement in the subject’s
QoL by reducing adverse side effects.

¢ Mechanism of action - negating central
sensitization

The biophysical and clinical community has
been plagued for decades with a lack of a clear
mechanism explaining how low power, PSWT
can result in biological effects. With empirical
evidence highlighting the therapeutic potential
of the ActiPatch for chronic pain, there is a need
to better understand how PSWT can provide
analgesia. Recently, PSWT has been shown to
regulate activity of peripheral afferents in the
body through stochastic (random; stochastic
neuromodulation is a process where subthresh-
old levels of input combine with resting ‘afferent
noise’ to nondeterministically activate nerves),
subsensory, neuromodulation [McLeob KJ, Koneru
SN, UNrUBLISHED DATA], Whlch indicates that the
ActiPatch’s analgesic effects occur through
neuromodulation.

The CNS continuously receives large amounts
of information from the periphery of the body and
internal organs, including noxious, mechanical,
chemical and motor/sensory stimuli. The back-
ground level of this activity is referred to as ‘affer-
ent noise’ [31]. In order to appropriately process
critical afferent inputs, the CNS must constantly
adapt to the background levels of these inputs.
In this way, differences from the background are
easily detected and sent to the brain for process-
ing. Habituation is the process by which sensa-
tion thresholds are raised, while the process of
sensitization results in a lowering of sensation

Pain Manag. (Epub ahead of print)

thresholds. Habituation and sensitization are nor-
mal physiologic processes that allow our nervous
system to operate optimally. In the case of ‘central
sensitization,” the normal habituation/sensitiza-
tion process has been disrupted such that even
normal ‘afferent noise’ can be sensed as being
painful. As such, when long-standing acute pain
hypersensitizes the CNS, it results in increased
pain facilitation pathways and decreased inhibi-
tion pathways [32-35]. This results in pain that
does not reduce over time (chronic) and therefore
the sufferer is left in a persistent, sensitized state of
pain. Central sensitization is now well established
as an integral factor in many chronic pain states,
including the commonly occurring knee and back
pain [32,34,35]. Since peripheral information plays
a crucial role in central sensitization, the key to
reversing central sensitization, and moving the
system out of the pain state, also lies in providing
new peripheral information [33).

The challenge in re-establishing normal back-
ground pain threshold levels is that the most com-
mon means for stimulating musculoskeletal sensa-
tion is through movement or touch (e.g., manual
therapy or exercise) [36]. But initiating an exercise
regime is painful, and therefore it is a barrier to
successful therapeutic activity 33, and this is
compounded by the effect of chronic pain on the
subjects’ motivation [37]. There is some evidence
that TENS can help reduce pain and hyperalge-
sia, while restoring healthy levels of central inhi-
bition in patients with another clinical syndrome
of central sensitization’ fibromyalgia [38]. In other
studies, TENS has been consistently shown to
decrease central excitability and increase central
inhibition [39-41), which are key to mitigating
central sensitization. Complications such as dis-
comfort from the tingling sensation, skin irrita-
tion from electrode gel and potential skin damage
from electrical heating make prolonged TENS use
inconvenient for long-term use. However, since
sensory information constitutes only a fraction
of all the ‘afferent noise’ that reaches the spinal
cord [33], sensation-free neuromodulation has the
potential to be used continuously for mitigating
central sensitization. Given the sensation-free and
contactless nature of the ActiPatch, it can be used
to regulate peripheral afferent activity such that
the CNS ‘sees’ an increase in nonsensory ‘affer-
ent noise’ and, over time, raises the pain tolerance
thresholds through the habituation process.

The prior and current registry studies [29] docu-
mented that pain relief associated with using the
medical device often occurred over the course
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of days, with the majority of subjects reporting
that it took up to 3 days to experience pain relief.
These results indicate that the mechanism of
action is unlikely a masking phenomenon. It has
previously been proposed that chronic pain resule-
ing from osteoarthritis of the knee may involve
central sensitization [42-44]. In the knee osteo-
arthritis pain study [26] discussed earlier, when
subjects were tested for pain pressure thresholds
post-trial, the treatment group demonstrated a
significantly higher pain tolerance than the pla-
cebo group, both locally and peripherally, indicat-
ing a decreased sensitivity to pain. This indicates
that the repetitive input nature of the ActiPatch
is indicative of a mechanism supporting reversal
of central sensitization. Importantly, this could
mean that ActiPatch therapy is not simply mask-
ing the underlying pain, as pain medications
do, but is in fact, over time, treating the pain.
However, this interesting possibility needs to be
explored further in prospective clinical studies
investigating long-term relief from chronic pain.

¢ Study limitations
The registry-style, self-reported method of data
collection differs from methods used in rand-
omized, blinded clinical studies. The strength
of these data is that it is real world data that reflect
a heterogeneous population of CBP sufferers who
have turned to a new OTC therapy to combat
long-standing CBP. However, we acknowledge
that the study has many limitations which add
caution to the findings presented in this study. As
such, this study does not allow for causal state-
ments since there is neither a positive or placebo-
controlled group, nor it is possible to control
and/or rule out other unobserved causal factors.
However, the substantial decreases in pain seen in
the study are unlikely to be entirely the result of
the placebo effect for three reasons: the reduction
in pain scores seen here are consistent with the
results of prior responses acquired over a period
of 2 years; published RCT studies that utilized
the same device report that the associated placebo
effect is relatively small (<10%); and a longer
term, registry study of 254 positive responders
(i.e., those who indicated substantial 7-day relief)
assessed over a 6-month period demonstrates the
durability of the analgesic effect in a vast majority
of the subjects (>90%) as well as >90% reporting
improvements in QoL and continued decreased
reliance on analgesic medications [45].

Another possible limitation of the study is the
self-reported nature of the information collected

future science group

since there is no way to check for consistency by
accessing actual medical records. However, a sta-
tistically significant correlation is seen between
the reported pain reduction and many behav-
ioral variables that can be theoretically linked.
For instance, those reporting higher decreases
in pain were also more likely to reduce analge-
sic medication use, while those reporting more
analgesic use were also more likely to report more
adverse effects and a greater negative impact on
QoL. Moreover, the core data collected by sub-
jects over 2 years are consistent; for example, the
baseline pain range on monthly averaged data
over a 2-year period had been 7.91-8.29 VAS.

Conclusion & future perspective

This registry study of 1394 CBP subjects indi-
cates that 66% of subjects experience adverse
effects from pain medications use, and these
effects had a significant negative impact on their
QoL. Furthermore, the perceived benefit of their
analgesic therapy was found to be inadequate
for the majority of individuals. After using the
ActiPatch medical device for 7 days, 52% of
these CBP subjects achieved a large and clini-
cally significant pain reduction (40% or more),
with an average reduction of 66%. Additionally,
49% of the CBP sufferers were able to reduce or
eliminate their dependence on analgesic medi-
cations, which is consistent with the number
who reported significant pain reduction. These
results are encouraging, and need investigation
in further RCTs, but imply that this new ther-
apy can complement multimodal therapies for
chronic pain patients, and in some cases, reduce
the use of analgesic medications and in the pro-
cess improve QoL of those suffering from CBP.
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