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ABSTRACT

Objectives: Current treatments for painful diabetic neuropathy (PDN) have variable effectiveness and known side effects.
Noninvasive magnetic peripheral nerve stimulation (mPNS) provides effective pain relief without the side effects associated with
interventional approaches. This study measured the differences in pain relief, sensory, and quality of life improvements using
mPNS and conventional medical management (CMM) compared with sham and CMM in patients with PDN.

Materials and Methods: A multicenter, randomized clinical trial was conducted from December 2022 to November 2023.
Patients were randomized to receive either mPNS and CMM or sham and CMM. Subjects were randomized to treatment groups in
a 3:1 ratio to mPNS+CMM or Sham+CMM and observed for 30 days during the double-blinded phase (phase 1). At 30 days, the
subjects in the Sham+CMM group could cross over to the mPNS group, initiating phase 2. All patients were followed up for 90
days after the first mPNS treatment. The primary end point was the between-group comparison of the proportion of responders,
a subject who experienced =50% reduction from baseline in neuropathic pain measured by visual analog scale on day 30.
Secondary end points included between-group comparison of percentage change from baseline for pain and numbness scores
(days 30/90), responders to mPNS (day 90), and results from other quality-of-life measures (day 90).

Results: After 92 subjects were screened, 71 met the study inclusion/exclusion criteria and were treated. Subjects were similar in
the groups, except for sex: 24 men (48%) in the mPNS group (n = 50) and 18 (85.7%) in the sham group (n = 21) (p = 0.0096). In
the per-protocol analysis set, the mPNS group had a 72.3% responder rate (day 30) compared with 0% for sham (72.3% dif-
ference; 95% Cl, 54.3-84.8; p < 0.0001), and 57.8% pain reduction from baseline, with 12.1% for sham. At day 90, mPNS had an
81.4% responder rate with 75.7% average pain reduction.

Conclusions: The data revealed that mPNS+CMM is superior to Sham+CMM at day 30 when used for treating pain from PDN.
mPNS should be considered earlier in the treatment algorithm for PDN.

Clinical Trial Registration: The Clinicaltrials.gov registration number for the study is NCT05620225 (https://clinicaltrials.gov/
study/NCT05620225). The study was first posted on November 9, 2022, and the first patient was enrolled on December 15, 2022.
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INTRODUCTION

Painful diabetic neuropathy (PDN) is a debilitating condition
characterized by chronic neuropathic pain resulting from damage to
the myelin sheath of peripheral nerves and axonal loss, primarily
affecting the lower extremities." PDN may affect quality of life (QoL),
contributing to psychologic distress and social dysfunction. Initial
PDN treatment typically includes glycemic control and pharmaco-
logic interventions, such as over-the-counter pain relievers
(ibuprofen, aspirin), anticonvulsants (membrane stabilizers), and
antidepressants (conventional medical management, CMM).” These
treatments often provide incomplete relief, sometimes with signif-
icant side effects> More invasive therapies, such as spinal cord
stimulation (SCS), are used later in the treatment algorithm.” A
systematic review reported 67% to 100% of patients experienced
>50% pain relief 12 months after initiation of SCS therapy. However,
SCS involves surgical implantation and risks such as lead migration,
infection, pocket irritation, and explantation.” The increased risks
and limited effectiveness of current therapies underscore the need
for innovative, evidence-based PDN treatments.

Magnetic peripheral nerve stimulation (mPNS) is Food and Drug
Administration-approved for treating chronic and intractable post-
traumatic and postsurgical pain and chronic PDN in the lower
extremities. mPNS delivers biphasic, time-varying magnetic pulses that
induce strong electrical fields in nerve bundles. These pulses are
delivered at 0.2 to 5 Hz, typically 0.5 Hz.° Low-frequency pulses aim to
induce action potentials and neuronal activity in the ascending and
descending pathways of the peripheral and central nervous systems.”

mPNS treatment does not recruit smaller pain fibers, making it a
more attractive option for patients with hypersensitivity. This lack
of induced pain is due to the physics of the induced fields and the
differential recruitment of nerve fibers within a bundle. mPNS
recruitment is proportional to the inverse square of the fiber
diameter.® A typical fiber diameter ratio of A-B (sensory) to A-A
(pain) fibers is 3:1, yielding a recruitment ratio of 9:1. In contrast,
other therapies, such as electrical PNS (ePNS) and transcutaneous
electrical nerve stimulation, recruit A-p fibers in proportion to the
inverse of the fiber diameter, at a 3:1 ratio.” This generates a higher
proportion of undesirable A-A recruitment, reducing the beneficial
A-B recruitment based on the patient’s pain tolerance.

Each mPNS treatment lasted for approximately 13 minutes and
at times induced slight motor contraction. Motor activity in the
ascending and descending pathways of the PNS and CNS may
increase plasticity changes in the brain as afferent neuronal signals
are suppressed.” Competing treatments, such as percutaneous
ePNS or implanted SCS, must function below the motor threshold
to prevent discomfort. Moreover, neuromodulation with ultralow
frequency waveforms (0.5-1 Hz) can reversibly block axonal con-
duction and chronic pain."

In the recently published Safety and Efficacy of Axon Therapy
(SEAT) study (which studied posttraumatic and postsurgical chronic
neuropathic pain), mPNS showed superior efficacy to CMM. At
three months, 71% of the subjects were deemed responders (>50%
pain relief) in the mPNS+CMM group vs 13% of subjects in the
CMM group."'

A pivotal multicenter, double-blind, randomized, sham-
controlled clinical trial (RCT) was conducted to determine the
pain relief, sensory, and QoL improvements derived from
MPNS+CMM (the “mPNS Treatment”) in the treatment of PDN, in
comparison with Sham+CMM (the “Sham Treatment”).

MATERIALS AND METHODS

Approvals and Informed Consent

This study adhered to the Declaration of Helsinki and good
clinical practice guidelines. The protocol and informed consent
forms were approved by the Western Institutional Review Board-
Copernicus Group (WCG® IRB), Puyallup, WA, on November 8,
2022. The trial was registered at ClinicalTrials.gov with the unique
identifier NCT05620225 (https://clinicaltrials.gov/study/NCT0562
0225). The study was first posted on November 9, 2022, and the
first patient was enrolled on December 15, 2022.

Study Design and Population

The mPNS-PDN study was conducted in two phases. In phase 1,
subjects were blinded and randomized 3:1 to mPNS Treatment or
Sham Treatment and evaluated for 30 days. After unblinding in
phase 2, participants in mPNS could continue treatment and be
observed for another 60 days, whereas participants in Sham had
the option to cross over to mPNS Treatment and be observed for
90 days to assess extended treatment effects. Consenting subjects
were assessed for eligibility on the basis of the inclusion and
exclusion criteria and randomized across six US sites. The key
inclusion criteria were PDN for >six months (diagnosed by the
subject’s primary care or pain physician), being refractory to con-
servative treatment for >three months (including pain medications,
physical therapy, and behavioral treatment), a pain intensity score
of =5 of 10 on the visual analog scale (VAS), and no pain medica-
tions or a stable regimen (over-the-counter pain medications,
prescription opioids, nonsteroidal antiinflammatory drugs, and
anticonvulsants) for >28 days before enrollment. The key exclusion
criteria included neuropathic pain due to postherpetic neuropathy,
HIV, trigeminal neuralgia, carpal tunnel syndrome, central pain (eg,
spinal cord injury), active psychologic or psychiatric disorders, and
conditions affecting pain perception. Additional exclusion criteria
included progressive neurologic diseases (eg, multiple sclerosis,
brain or spinal cord tumors), body mass index >40, or A1C =9.0%.
Although this A1C is too high for elective surgery such as SCS, and
the high A1C group might be a very good target for this nonin-
vasive alternative, the investigators concluded that an A1C of this
magnitude might reflect a lack of glucose control and confound
the study results.

Sample Size Calculation

The primary efficacy end point was a =50% reduction in diabetic
neuropathy pain intensity at day 30, with no increase in baseline
pain medication within four weeks before day 30. Pain intensity
was measured using a ten-point VAS scale. Pilot data suggested
60% to 65% of responders in the mPNS+CMM group compared
with 0% to 15% in the Sham+CMM group. Powering to the smallest
difference (60%:15%) and assuming a 3:1 subject ratio in the
MPNS+CMM to Sham+CMM group, with 90% power, 60 subjects
(45:15) were needed to complete the study. Approximately 80
subjects were to be enrolled to account for >20% attrition.

Randomization and Blinding

Subjects diagnosed with PDN were randomized in a 3:1 ratio to
either the mPNS+CMM or Sham+CMM group after final eligibility.
An unbalanced group size was selected to expose more subjects to
the therapy during phase 1 of the study and to minimize the risk to
the study from excessive attrition in the Sham arm. Randomization
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was generated using a permuted block size of four, stratified by
site, to ensure within-site balance. It was assigned through the
electronic data capture (EDC) system and was visible only to the
“blinding operator,” a designated clinical study team member (not
the investigator or a therapy administrator) at each site. The
blinding operator configured the EDC system to administer either
mPNS or sham therapy on the basis of an automated blinding
algorithm. All treatments were administered by the physician
investigator (Pl) or under the PI's supervision by another team
member other than the blinding operator.

Both the participants and clinical staff (except the blinding
operator) were blinded to the treatment. Device application
appeared identical whether the subjects received sham or mPNS.
Sham treatment was achieved by obscuring the coil and having the
blinding operator reverse its orientation from active (toward the
subject) to sham (away) on a per-subject basis. Blinding was
maintained through strict permissions granted only to the blinding
operator. At the day-30 visit, after the blinding effectiveness
assessment, the subjects and treatment operator were unblinded.
Participants were asked the following question: “What treatment
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€
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g (did not meet inclusion criteria)
w
Phase 1 of the Trial
71 Randomized
5 50 Randomized to mPNS + CMM 21 Randomized to Sham+CMM
®
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2
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Figure 1. Consolidated Standards of Reporting Trials diagram.
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group do you believe you were in?" They were then asked to
choose one of the following three possible responses: Treatment,
Sham, or not sure. If the 95% confidence interval (Cls) based on the
James Blinding Index (BI) had an upper bound >0.5, blinding could
be inferred.

Interventions

Per protocol, the participants first completed a seven-day self-
assessment to measure pain scores, followed by a baseline clinical
examination for those who met the inclusion criteria. Subjects
scoring =5 on the VAS were randomized to receive mPNS or Sham
Treatment. Analgesics were stabilized at a fixed dose 28 days
before enroliment and monitored throughout the study, with
adjustments allowed by the investigator, as needed.

At 30 days, the subjects in the Sham+CMM group could cross
over to the mPNS group (the “Cross-Over mPNS”). The study
continued to observe subjects from both the original mPNS and
Cross-Over mPNS groups for 90 days.

Nerve Stimulation Procedure

The participants in the mPNS or Cross-Over mPNS groups
received three treatments in the first week, followed by weekly
treatments for the rest of the month. Biweekly treatments were
administered for the next 60 days. Each mPNS procedure lasted
13.33 minutes per peripheral nerve (lower extremity nerves only),
and PDN treatment was often bilateral, requiring two treatments
per session. Investigators could adjust the intensity on the basis of
the subject’s needs and customize the treatment to target each
subject’s area of nerve damage.

During each treatment, subject information was entered in the
mPNS system, including the pretreatment pain score and treatment
location. A mapping procedure refined the exact treatment loca-
tion and intensity, guided by the subject’s feedback. Subsequently,
400 pulses were delivered while the locking arm held the coil in
place. The operator could adjust the stimulus amplitude on the
basis of feedback. The posttreatment pain score was then recorded.

Statistical Analysis

The full analysis set (FAS) adhered to the intent-to-treat principle,
whereby all available data were included; subjects were analyzed
according to their randomized group, irrespective of the treatment
received. The per-protocol (PP) analysis set included all subjects
who completed the day-30 visit (phase 1) without protocol devia-
tions or missing visit data. For phase 2, the PP set included all
subjects who completed the day-90 (or day 120 for Cross-Over
mPNS) visit.

A fixed-sequence hierarchical testing strategy was applied to
perform a confirmatory analysis of the primary and secondary
efficacy end points in the FAS and PP populations. The primary end
point was the proportion of responders, as measured by in-clinic
VAS pain scores. Secondary end points included change in mean
scores from baseline for VAS pain, European Quality of Life 5
Dimension 3 Level Scale (EQ-5D-3L), Patient Global Impression of
Change, Norfolk Quality of Life-Diabetic Neuropathy (QOL-DN), Pain
Disability Index (PDI), Brief Pain Inventory (BPI), Depression Anxiety
Stress Scales (DASS), VAS numbness, and any increase in baseline
pain medication within four weeks of day 90 (day 120 for Cross-
Over mPNS).

The primary end point at days 30 and 90 (day 120 for Cross-Over
mPNS) was evaluated in the FAS and PP populations using a two-
sided z-test of proportions. Effect sizes were calculated using
Cohen’s h for proportions, and two-sided exact 95% Cls were
determined. Secondary end point testing followed a fixed-
sequence approach, as specified. Statistically significant second-
ary end points underwent post hoc testing for subgroup
differences (age, sex, and race) with Bonferroni correction. The
primary efficacy outcome of VAS pain responder and two sec-
ondary outcomes (VAS pain and EQ-5D-3L change scores) were
analyzed in sensitivity analyses and tested for treatment effect
consistency using logistic regression or analysis of covariance
models with a treatment-subgroup interaction term.

The incidence of adverse events (AEs) was summarized at days
30 and 90 (day 120 for Cross-Over mPNS) in the Safety Analysis Set/
FAS. The x* or Fisher exact test was used depending on the AE
proportions. However, only one AE was reported (detailed in the
safety results section); therefore, no statistical analysis was
necessary.

Primary and secondary outcomes in subjects in the mPNS group
across all three time points (0, 30, and 90 days) were modeled using
mixed-effect models with repeated measures (MMRM), provided
enough subjects remained in the study through phase 2. This
exploratory analysis evaluated the potential differences in out-
comes at 30 and 90 days. An a value of 0.05 was used. All analysis
data sets and statistical outputs will be produced by the statisti-
cians at EpidStrategies, Inc (Ann Arbor, Ml), using the SAS system
version 9.4 for Windows (SAS Institute Inc, Cary, NC).

RESULTS

The trial was conducted at six sites, with the first and last sub-
jects enrolled in December 2022 and June 2023, respectively. The
trial concluded when the final participant in Cross-Over mPNS

Table 1. Summary of Demographics, PP Population.
CMM+mPNS (n = 43)
n (%)
Age, mean (SD) 64.0 (9.0)
Sex
Male 19 (44.2%)
Female 24 (55.8%)
Race
White 35 (81.4%)
Black or African American 8 (18.6%)
Not reported 0 (0%)

CMM+Sham (n = 17) p Value
n (%)

655 (7.8) 0.53

14 (82.4%) 0.0096
3 (17.6%)

15 (88.2%) 071

2 (11.8%)

0 (0%)
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Table 2. Primary End Point in PP Population at Day 30.

An unpooled z-test for two proportions without continuity correction was used.

CMM+mPNS CMM+Sham Proportion difference p Value
(n =50) n (%) (n=21)n (%) (95.3% ()
VAS pain responders 34 (72.3%) 0 (0.0%) 72.3% (54.3%, 84.8%) <0.0001

completed the 90-day visit in October 2023. Of the 92 subjects
screened, 21 were excluded; 71 subjects were randomized, of
whom 50 received mPNS+CMM and 21 received Sham+CMM.
Through day 30, all subjects who completed the day-30
visit received six treatments (either mPNS or sham). Through
day 90, all subjects receiving mPNS who completed the day-90
visit received ten treatments. From day 30 to day 120, all partic-
ipants who crossed over group and completed the day-120 visit
received ten mPNS treatments. All 71 subjects had PDN in the
lower extremities. Of the 21 subjects in the Sham group, 20 chose
to cross over on day 30; 60 subjects completed the study by day
90. Eight subjects (six mPNS, two Sham) were lost to follow-up,
and three (one mPNS, two Sham) had their participation termi-
nated before completion (Fig. 1). No protocol deviations were
observed.

The demographics (Table 1) were generally similar in the two
treatment groups. However, in the Sham+CMM group, there was
an uneven majority of men in the PP group (82.4% male). Results
from sensitivity subgroup analyses (data not shown) showed no
statistically significant differences in treatment effects based on sex
for the VAS responder rates, VAS change score, or EQ-5D-3L change
score (p = 0.85, p = 0.64, and p = 0.25, respectively). Baseline
characteristics, physical examination, medical history, and surgical
history also were similar in the groups (data not shown).

Primary Outcomes End Point Evaluation

The primary end point was defined as >50% reduction in the VAS
pain score on day 30 without an increase in pain medication within
the previous four weeks. No subjects in the mPNS or Sham group
reported increased pain medication use at days 30 or 90. In the PP
populations, 34 of 50 participants (72.3%) with mPNS were
responders, with 0 responders (0%) in the Sham group (day 30),
yielding a 72.3% responder difference (95% Cl, 54.3-84.8; p <
0.0001) (Table 2). This result should not be taken to indicate that

there was no sham response; the later results present the mean
VAS score for Sham.

Secondary End Point Evaluations

At day 30, for the mPNS treatment group, the mean change in
VAS pain score (in clinic) from baseline was —4.04 (SD = 2.45; 95%
Cl, —4.76, —3.32) for the PP population. For the Sham group, the
mean VAS score change was —0.81 (SD = 1.76; 95% Cl, —1.63, 0.02),
indicating that a placebo effect was observed in the study. The
difference in the mean change from baseline between the two
groups was —3.23 (p < 0.0001) (Table 3). The percentage reduction
in VAS pain scores showed a —57.6% reduction for mPNS vs —12.5%
for Sham (for a difference of —-45.1%). In the FAS and PP pop-
ulations, 35 subjects with mPNS (70.0% and 81.4%, respectively)
and 15 subjects in the mPNS Cross-Over group (75% and 88.2%,
respectively) were responders at day 90 (data not shown).

The mean VAS pain scores in the PP population are presented in
Figure 2. At day 90, the change from baseline in the mPNS group
was —5.28 (SD = 2.37; 95% Cl, —6.01, —4.55). In the PP population,
the mean change from baseline VAS pain score (day 30) was —4.11
(SD = 2.28; 95% Cl, —4.81, —3.41) in the mPNS group and —0.82
(SD = 1.78; 95% Cl, —1.74, 0.09) in the Sham group, a difference
of —3.29 (95.3% Cl, —4.54. —2.03; p < 0.0001) (Fig. 2).

MMRM for VAS pain score (day 30), which was adjusted for
baseline VAS pain score and opioid use at baseline, revealed sig-
nificant differences between mPNS and Sham in both FAS and PP
(p < 0.0001 FAS and PP): FAS mPNS (-3.95; SD = 0.29; 95%
Cl, —-454, -3.36) versus FAS Sham (-1.01; SD 0.45;
95% Cl, =1.92, —=0.11) and PP mPNS (-4.04; SD = 0.29; 95%
Cl, —461, —3.47) versus PP Sham (-1.00; SD 0.46; 95%
Cl, -1.92, —0.09). MMRM for VAS pain score through day 90 in mPNS
also was significant in both FAS (-5.24; SD 0.34; 95%
Cl, —=5.93, —4.56; p = 0.0006) and PP (-5.28; SD = 0.32; —5.93, —4.63;
p = 0.0007), suggesting continued improvement through 90 days.

Table 3. Secondary End Points in PP Population at Day 30.

CMM+mPNS (n = 47) n
Mean change from baseline (SD)

Change in VAS pain scores (in clinic) 47 —4.04 (2.45)
Change in VAS numbness 47 =229 (3.01)
Change in EQ-5D-3L 47 0.08 (0.19)
Change in QOL-DN (total) 45 —8.36 (15.57)
PGIC Status (n (%))
Improved 38 (80.9%)
Nonimproved 9 (19.1%)

PGIC, Patient Global Impression of Change.
*95% or 95.3% Cls.

Improved, much better and slightly better; nonimproved, no change, slightly worse, and much worse.

CMM+Sham (n = 20) n Difference” p Value
Mean change from baseline (SD)

20 —-0.81 (1.76) —3.23 (446, —2.01) <0.0001
20 -0.13 (2.44) —2.16 (—3.68, —0.64) 0.0061
20 0.01 (0.15) 0.07 (-0.03, 0.17) 0.16
19 -0.05 (13.62) —8.30 (-16.5, —0.08) 0.048
7 (35.0%) 459% (19.1%, 67.5%) 0.0005
13 (65.0%)
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Figure 2. Mean VAS pain scores—mPNS vs Sham+Crossover, PP population.

At day 90, in both the FAS and PP, the EQ-5D-3L score change
from baseline in the mPNS group was 0.14 (SD = 0.21). MMRM of
the EQ-5D-3L score through day 90 in mPNS was significant in both
FAS (0.15; SD = 0.03; 95% Cl, 0.09-0.20; p = 0.019) and PP (0.14;
SD = 0.03; 95% Cl, 0.09-0.20; p = 0.023), indicating continued
improvement throughout the study.

In the PP population, the mean change from baseline in the VAS
numbness score at day 30 was —-246 (SD = 3.00; 95%
Cl, =3.39, —1.54) in the mPNS group and —0.17 (SD = 2.53; 95%
Cl, =147, 1.13) in the Sham group, a difference of —2.29 (95%
Cl, —3.94, —0.64; p = 0.0073). At day 90, the change from baseline in
the PP mPNS group was —3.54 (SD = 3.29; 95% Cl, —4.55, —2.52),
identical to the FAS, a 52% reduction (Fig. 3). After adjusting for
baseline score and opioid use at baseline, MMRM from day 30
through day 90 in the mPNS group was significant in both FAS
(—3.43; SD = 0.40; 95% Cl, —4.25, —2.62; p = 0.0024) and PP (-3.54;
SD = 0.42; 95% Cl, —4.38, —2.70; p = 0.0033), suggesting continued
improvement through 90 days.

After 90 days of treatment, the mPNS+CMM group showed
improvements in other key secondary outcomes (Table 4). Subjects
in the Cross-Over mPNS group also showed significant improve-
ments in numbness, QOL-DN, PDI, and BPI scores after 90 days,
whereas DASS scores remained stable across the depression, anx-
iety, and stress dimensions. The blinding effectiveness assessment
showed that it was effective, and blinding could be inferred, with
the James Bl having an upper Cl of 0.520 (Table 5).

6.68

Numbness Sc

VAS
w

Baseline Dray 30 Day 60 Day 90

Figure 3. Mean VAS numbness scores, PP population.

Table 4. Change in Sensory and QoL Measures From Baseline to Day 90,
PP Population.

mMPNS+CMM Crossover to mPNS+CMM

Mean change Mean change

(95% CI)* (95% CI)*
VAS numbness —3.54 (=455, -252) —242 (-3.95, —0.90)

(in-clinic)

QOL-DN —1207 (-1847, -5.67) —15.53 (2540, —5.66)
PDI 1117 (=1741, —-493) —1559 (-2146, —9.71)
BPI —2.52 (=329, =1.75) —1.84 (-2.78, —0.90)
DASS—depression —2.33 (448, -0.17) —2.24 (=5.57, 1.09)
DASS—anxiety —247 (448, 045) —2.29 (—4.84, 0.25)
DASS—stress —-465 (-=7.78, —1.52) —1.88 (-4.72, 0.96)

*Negative change score values indicate improvement in all sensory and
QoL measures.

Safety

No treatment- or device-related AEs or AEs leading to withdrawal
or death were reported in either group. One participant (2%) in the
mPNS group with an extensive history of cardiovascular morbidity
reported the only AE, a serious AE that occurred three months after
enrollment and was unrelated to the device or treatment. The
patient was hospitalized for myocardial infarction, leading to
quadruple coronary artery bypass graft surgery. Before this event,
the subject had been a responder with a baseline in-clinic VAS pain
score of 7.5 and day 30 in-clinic VAS pain score of 1.1. The VAS pain
score after the patient’s last recorded mPNS treatment was 0.0.

DISCUSSION

To our knowledge, this mPNS-PDN study is the first prospective,
multicenter RCT to indicate the superiority of mPNS+CMM to
Sham+CMM. Although there was a measurable Sham response of a
mean VAS score change of —0.81 (for Sham+CMM), the mean VAS
score change of —4.04 for mPNS+CMM was a statistically significant
difference. The high pain responder rate at 90 days (FAS 70.0%; PP
81.4%) and pain reduction (FAS 75.7%; PP 75.5%) were statistically
significant. These findings are similar to those of the recently
published SEAT study.'' The SEAT study was the first multicenter
RCT to show the superiority of mPNS+CMM to CMM alone. In the
PP analysis, 22 subjects (71.0%) in the mPNS+CMM group and three
subjects (13.0%) in the CMM group were responders (>50% pain
relief; p < 0.0001). At day 90, the mean change in VAS pain score
was —3.76 (SD: 2.16) in mPNS+CMM compared with —0.70 (SD: 2.16)
in CMM; p < 0.0001.

These results rival the effectiveness of invasive procedures such
as temporary or implanted peripheral nerve stimulators and spinal
cord stimulators**>'? but without their periprocedural pain or
surgical risks.” No participants in the mPNS group in the study

Table 5. Blinding Effectiveness at Day 30, PP Population.

James BI* Estimate SE 95% Cl

040 0.0623 (0.27, 0.52)

*Computed using the Bl package in R.
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increased their pain medication usage, indicating a potential
benefit in avoiding the side effects of higher CMM dosages and
opioid dependency.’> The mPNS-PDN study results mirror those
from the Bedder mPNS retrospective analysis.'?

The mPNS-PDN study yielded statistically significant relief of
pain and numbness, and improvements in Qol, warranting
further investigation in larger populations. These results, achieved
without side effects, suggest that mPNS could play a greater role in
earlier PDN intervention. Additional neuropathic pain conditions,
such as chemotherapy-induced peripheral neuropathy, should be
explored.

Limitations

A review of QOL-DN data collection revealed that questions
related to the QOL-DN symptoms domain intended for multiple
body areas were only collected for one area. Consequently, the
total QOL-DN and symptoms domain scores cannot be interpreted
within the context of the validated QOL-DN questionnaire and
published scores from other trials. Therefore, the QOL-DN results
should be interpreted with this limitation in mind. Another
consideration is the interaction between pain medication
and mPNS. Investigators could adjust the subjects’ pain medica-
tions during the study. Although no increases were observed
in the mPNS group, changes in opioid analgesics could
potentially confound the effects of mPNS. Because the study
was not designed to address medication or psychologic issues
related to chronic pain medication use, the impact of mPNS on
chronic opioid use warrants further investigation. Finally, the study
duration of 90 days limited the time the participants were
observed. In a longer study of mPNS and PDN, once-per-month
maintenance treatments would be required to maintain durable
pain relief.

CONCLUSIONS

The mPNS-PDN study results at 30 and 90 days are both
statistically and clinically significant. Pain relief, sensation, and
QoL improvements were shown with high confidence. Pain
responder rates ranged from 70.0% to 81.4%, a level previously
only achieved by invasive treatments. As a noninvasive procedure,
mPNS offers the benefits of neuromodulation with a significantly
lower risk. This new evidence reinforces the value of mPNS, sup-
ported by the recently published Systematic Guideline by the ASPN
Workgroup on the Evidence,Education, and Treatment Algorithm
for Painful Diabetic Neuropathy (SWEET) guideline,” which suggest
that mPNS should be considered early in the chronic PDN treat-
ment algorithm, directly after CMM and before any invasive
procedures.
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