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Abstract

Background—~Peripheral neuropathy is the dose limiting toxicity of bortezomib in patients with
multiple myeloma (MM).

Objectives—To examine the safety, feasibility and efficacy of acupuncture in reducing
bortezomib-induced peripheral neuropathy (BIPN) symptoms.

Methods—~Patients with MM experiencing persistent BIPN >grade 2 despite adequate medical
intervention and discontinuation of bortezomib received 10 acupuncture treatments for 10 weeks
(2x/week for 2 weeks, 1x/week for 4 weeks, and then biweekly for 4 weeks). Responses were
assessed by the Clinical Total Neuropathy Score (TNSc), Functional Assessment of Cancer
Therapy/Gynecologic Oncology Group—Neurotoxicity (FACT/GOG-Ntx) questionnaire, and the
Neuropathy Pain Scale (NPS). Repeated-measures analysis of variance was used to test for
monotonic decline in scores on each of the measures. Serial serum levels of proinflammatory and
neurotrophic cytokines were obtained at baseline and weeks 1, 2, 4, 8, and 14.

Results—Twenty-seven patients with MM were enrolled in the trial. There were no adverse
events associated with the acupuncture treatments. TNSc data were deemed invalid and therefore
were not reported. At weeks 10 and 14, FACT/GOG-Ntx and NPS showed significant reduction
suggesting decreased pain, and improved function (P values were <.0001 for both FACT/GOG-
Ntx and NPS at weeks 10 and 14). However, nerve conduction studies did not significantly change
between baseline assessment and end of study. There was no correlation in serum cytokines for
responders versus none responders.

Conclusions—Acupuncture is safe, feasible and produces subjective improvements in patients’

symptoms. A follow-up randomized controlled trial is warranted.
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Introduction

Bortezomib is an effective therapy for relapsed and newly diagnosed multiple myeloma
(MM) patients.? Bortezomib-induced peripheral neuropathy (BIPN) is a common and
debilitating side effect of bortezomib therapy, affecting 37% to 44% of patients.Z BIPN
occurs gradually within the first 5 cycles of treatment and typically requires dose
modification or interruption of therapy, thus negatively affecting the therapeutic benefits. In
most patients, BIPN is reversible, with symptom improvement or resolution at a median of
1.5 to 4 months (range 0.1-12.5 months) after bortezomib discontinuation.3-> In some
patients, BIPN can persist for years after discontinuation and may significantly impact
patients’ quality of life.6 Painful BIPN accounts for 5% to 10% of BIPN and usually occurs
suddenly within the first 3 cycles of bortezomib. It tends to be more severe, and takes longer
to resolve after drug discontinuation.*”

The clinical characteristics of BIPN include paresthesia (tingling, burning sensation),
hyperalgesia (increased sensitivity to noxious stimulation), allodynia (pain that results from
a normally innocuous stimulation), and decreased physical activity.8 Some patients may
experience neuropathic pain in the “stocking and glove” distribution, with an average pain
score of 7.8 out of 10.° Other signs and symptoms include distal sensory loss (with greater
loss in lower extremities than the upper), decreased deep tendon reflexes, and changes in
proprioception affecting daily activities. Up to 10% of patients with BIPN experience grades
1 to 3 motor neuropathy.? Affected areas tend to have increased sharpness detection
thresholds and lower skin temperature than unaffected areas.® Electrophysiology studies
show that patients with BIPN have a number of measurable alterations in nerve conduction
function, including lower amplitude of sensory action potentials, prolonged latency of H-
reflex, decreased amplitude of compound muscle action potentials, and slowing of sensory
and motor conduction velocities.?

Risk factors for BIPN include multiple myeloma diagnosis, higher cumulative dose of
bortezomib (with a threshold of 30 mg/m?), preexisting neuropathy, age greater than 75
years, and renal or hepatic dysfunction.247 Treatment for BIPN has been limited to
symptomatic management with narcotics, antidepressants, anticonvulsants, and vitamins,
although data supporting their efficacy are limited.2 Many of these drugs are themselves
associated with problematic and unpleasant side effects such as dizziness, sedation, dry
mouth, and constipation, adding to patients’ poor quality of life.2":

Acupuncture, a traditional Chinese medicine technique, is safe and has shown promise for
reducing the symptoms of chemotherapy-induced peripheral neuropathy (CIPN) in several
studies.10-14 A few studies have examined the effect of acupuncture in reducing neuropathic
pain in cancer patients. In a blinded, randomized controlled trial patients treated with
acupuncture had a 36% reduction in pain intensity by the end of 2 months, whereas placebo
treated patients only had only a 2% reduction (P < .0001).1® Similar findings were described
in other reports.1216 In one study, a positive correlation between the improvement in
symptoms and nerve conduction function was observed, suggesting that acupuncture may
accelerate nerve regeneration.16
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To date, there have been no clinical trials conducted to study the effect of acupuncture in
alleviating BIPN symptoms in patients with MM.8 Our prior studies included a case report
and case series of 5 MM patients with BIPN who improved significantly after acupuncture
treatment.17-18 Here, we report the results of a single arm prospective clinical trial of MM
patients suffering from BIPN treated after maximizing medical intervention. Patients were
treated with acupuncture according to a standard protocol and the acupuncture regimen was
assessed for safety, feasibility, and efficacy in reducing BIPN symptoms. In addition,
possible mechanisms of action were explored, including changes in serum proinflammatory
cytokines, -endorphin, and neurotrophic factors.

Patients with MM who have been treated with bortezomib in the past with persistent BIPN
(grade =2) were eligible using National Cancer Institute—Common Toxicity Criteria (NCI-
CTC) 4.0. The grading system is as follows: grade 1—paresthesias or areflexia without pain
or loss of function; grade 2—symptomatic, interferes with function but not daily living
activities; grade 3—symptomatic, interferes with daily living activities; and grade 4—
sensorimotor neuropathy that significantly interferes with daily living activities. All patients
were treated at the University of Maryland Greenebaum Cancer Center (UMGCC). Patients
were excluded from the study if they had acupuncture treatment within the previous month.
Participants were recruited through the multiple myeloma clinic at UMGCC. The co-
investigator identified patients and determined their BIPN severity and time course on
bortezomib. All patients provided a written informed consent prior to enrollment. This
clinical trial was approved by the institutional review board of the University of Maryland,
Baltimore and registered at clinicaltrials.gov (NCT01541644).

Interventions

Patients had 10 acupuncture treatment sessions as follows: twice weekly for 2 weeks,
weekly for 4 weeks, and then biweekly for 4 weeks. All patients continued their prescribed
peripheral neuropathy medications and were encouraged not to change the type or dosage of
such medications during the study. Acupuncture treatment was provided by an experienced
acupuncturist according to a standard protocol that included preselected based on our
clinical experience and prior research in using acupuncture to treat pain and neuropathy
among cancer patients.121516 The acupuncture treatments were delivered by a licensed
acupuncturist who was trained at the Helm Medical Acupuncture Institute and had practiced
continuously for 8 years. The points were selected for their analgesic characteristics and
effectiveness in treating pain, swelling, and numbness (Yin Yang House, 2013). Points
included bilateral ear points (shen men, point zero, and 2 additional auricular acupuncture
points where electro-dermal signal was detected), bilateral body acupuncture points L14,
TES5, LI11, ST40, and Ba Feng located in upper and lower extremities (Figure 1). For
auricular points, the electrodermal signal was detected through a Pointer-Excell 11 device
(Lhasa OMS, Inc, Weymouth, MA), a handheld auricular acupoint finder that sounds an
alert when an electrodermal signal is detected. Acupuncture procedures were performed in a
quiet room, using a comfortable bed or massage table. During the treatment session, the
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patient was placed in supine position, and the skin at the site of acupoint was disinfected
with an alcohol swab. Disposable sterilized Seirin acupuncture needles (Seirin Co,
Shizuoka, Japan) were used; filiform 0.16 mm x 15 mm needles were used for the ear points
and 0.25 mm x 40 mm needles were used for body points. The acupuncture needles were
inserted 0.5 inches into the skin and allowed to remain in the skin for 20 minutes after de qi
sensation was achieved. The de gi sensation is a feeling of soreness, numbness, and
distention, and is an indicator of a stimulation level considered to be sufficient for the
therapeutic effect of acupuncture to take place.19:20

Outcome Measures

Safety Assessments—All patients in this trial were assessed for safety after each
acupuncture session. Safety assessments consisted of the research nurse observing and
interviewing each individual for signs and/or reports of excessive bruising, local persistent
pain, or evidence of bleeding beyond approximately one drop of blood at the needle
placement point.

Peripheral Neuropathy Assessments—~Patients were assessed for both objective and
self-reported signs and symptoms of neuropathy using the Clinical Total Neuropathy Score
(TNSc), the Functional Assessment of Cancer Therapy/Gynecologic Oncology Group—
Neurotoxicity questionnaire (FACT/GOG-NTX), and the Neuropathy Pain Scale (NPS).

The TNSc is a shorter version of TNS that combines information from symptoms and signs
of neuropathy and generates a single score to quantify neuropathy. TNS has demonstrated
reliability and validity, with inter- and intra-reliability being .97 and .99, respectively.?1:22
TNSc has been shown to be sensitive and accurate in assessing the severity and change in
patients” CIPN.23 It results in a cumulative score ranging from 0 to 28, with the higher TNSc
scores reflecting worsening neuropathy symptoms and signs.22 TNSc has 7 components that
combine evaluation of subjective symptoms (sensory, motor, and autonomic symptoms) and
objective symptoms (pin sensibility, vibration sensibility, strength, and deep tendon reflex).
Before the start of the study, the neurologist trained the research nurse to perform these
evaluations of the TNSc. The research nurse subsequently performed all evaluations on the
subjective and objective symptoms on all patients.

The FACT/GOG-NTtx is an 11-item neurotoxcity sub-scale covering sensory neuropathy,
motor neuropathy, hearing neuropathy, and dysfunction associated with neuropathy to assess
the details of neurotoxicity symptoms in the patient. The FACT/GOG-Ntx has demonstrated
reliability and validity, with a Cronbach’s a of .81 for the neurotoxicity subscale and an
overall Cronbach’s a, of .84.24 Furthermore, the FACT/GOG-Ntx has demonstrated
sensitivity to meaningful clinical distinctions and change over time.24 The FACT/GOG-Ntx
has been validated for self, interviewer, and computer administration.?4 It results in a
cumulative score ranging from 0 to 44, with the higher scores reflecting worse neuropathy
symptoms.

The NPS is a multidimensional tool that uses self-report visual analogue scales to quantify,
on a scale of 0 to 10, global pain intensity and unpleasantness, and 8 other descriptive
qualities of neuropathic pain. The NPS also includes one semistructured question about
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temporal sequence.2>26 The NPS is capable of distinguishing neuropathic pain from
nonneuropathic pain.2” The 10 items demonstrate weak correlations with one another,
supporting their discriminate validity.2® It results in a cumulative score ranging from 0 to
100, with increasing scores reflecting worsening symptoms of neuropathic pain.

Neuropathy assessments were performed at baseline (before the first acupuncture session),
after the first acupuncture session (week 1) and before the third (week 2), fifth (week 3),
sixth (week 4), seventh (week 5), eighth (week 6), ninth (week 8), tenth (week 10)
acupuncture sessions and at week 14 follow-up. The research nurse conducted TNSc testing,
and the patients filled out the FACT/GOG-Ntx and NPS questionnaires before being
collected by the research nurse.

Biomarker Collection and Testing—Proinflammatory cytokines measured included the
following: interleukin-6 (IL-6), IL-8, IL-10, IL-17a, macrophage inflammatory protein-1la
(MIP-1a), tumor necrosis factor-a (TNF-a), vascular endothelial growth factor (VEGF),
and insulin-like growth factor-1 (IGF-1). Neurotrophic factors measured included nerve
growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT-3),
and B-endorphin (B-EP). These markers were selected because studies indicate that
peripheral neuropathy is associated with elevated levels of inflammatory markers,28 altered
cytokine profiles?® and reduced NGFs in peripheral nerves.30 Furthermore, acupuncture has
been associated with significant changes in cytokines, including IL-1f, IL-6, IL-17a, and
TNF-a,31-36 and improvements in brain NGF availability and utilization,3” and these factors
may represent a pathway through which acupuncture exerts its antineuropathic effects. In
addition, a recent study showed that the severity of CIPN was associated with serum
MIP-1a level 38

Blood draws were performed at baseline (before the first acupuncture session), right after
first acupuncture session (week 1), before the third (week 2), sixth (week 4), ninth (week 8)
acupuncture session and at week 14 follow-up. The serum was isolated according to the
manufacturer’s protocol, aliquoted and stored at —80°C until cytokine analysis, that is, the
levels of IL-6, IL-8, IL-10, IL-17a, MIP-1a, TNF-a, VEGF, and IGF-1. Neurotrophic
factors measured included NGF and were measured in the serum samples using a Multiplex
system (Millipore, Billerica, MA) according the manufacturer’s instructions. The levels of p-
EP, BDNF, and neurotrophic factor were measured via enzyme-linked immunosorbent assay
kit from Wuhan ElAab Science Co (Wuhan, China). All laboratory procedures were
performed by trained personnel in the Cytokine Core Laboratory at the University of
Maryland, School of Medicine.

Nerve Conduction Studies—After enrollment, but prior to receiving the intervention,
and at week 12, subjects who consented to electrodiagnostic testing underwent nerve
conduction studies. Motor nerve conduction studies were performed on both peroneal and
tibial nerves. Motor amplitudes, motor conduction velocities, distal latencies, and F-wave
latencies were recorded from each nerve in standard fashion. Similarly, sensory nerve
conduction studies were performed on both sural nerves. Sensory amplitudes and conduction
velocities were recorded on each nerve.
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Statistical Considerations

Results

The primary objectives of this single-arm clinical cohort study were to assess the feasibility
and safety of acupuncture in treatment of patients with MM who suffered from moderate to
severe BIPN. The acupuncture administered to patients with MM was considered a feasible
intervention if at least 80% patients completed 4 or more acupuncture sessions.

Secondary objectives included assessing efficacy of the intervention as measured by the
TNSc, the FACT/GOG-Ntx, and the NPS. An average reduction in subjects’ TNSc over 10
weeks of treatment of at least 10% was considered clinically meaningful. Intention-to treat
analysis was performed on 27 patients who entered the study. Average TNSc, FACT/GOG-
Ntx, and NPS scores were estimated and compared between the baseline and preselected
time-points during treatment. We used a single-group repeated-measures analysis of
variance approach with a .05 significance level to test for plausible differences in means
across the 3 levels of the parameter. In addition, to explore the effect of time since
bortezomib discontinuation on study outcomes, we conducted a post hoc analysis of
neuropathy score changes excluding 8 participants who had painful BIPN and whose PN
symptoms had lasted for less than 6 months.

Exploratory outcomes included changes in serum cytokines over the length of the trial.
Plausible changes in multiple cytokines over time were estimated and compared using the
doubly repeated measures approach (multiple markers and repeated time points).

Fisher’s exact test and logistic regression model were used to assess differences in
demographic and clinical characteristics between responders and nonresponders to
acupuncture. A patient was defined as responder if the reduction in NPS score from baseline
to the end of acupuncture treatment was at least 30%, which is an end point used often in
other pain research to define response.39 The statistical tests were 2-sided and done at the .
05 level of significance. Statistical analysis was conducted using SAS (v.9.3, SAS Institute,
Inc, Cary, NC) and Splus (v.8.2, TIBCO, Boston, MA).

From May 17, 2011 to February 28, 2012, 46 patients with MM were screened and 27
patients who met the eligibility criteria and agreed to participate were enrolled in the study.
Patients’ baseline characteristics are summarized in Table 1. All patients had persistent PN
after discontinuation of bortezomib for a median of 19 months (range 1-83 months). Eight
patients were enrolled within 6 months of stopping bortezomib; all of them had grades 3 to 4
painful PN. Median time from diagnosis of MM to study entry was 30 months (range 5-178
months). Nineteen patients were in remission, with 12 on maintenance lenalidomide, and 7
not on any therapy. Eight patients had progressive disease and were receiving salvage
therapy. Therapy of PN included narcotics (n = 13), gabapentin (n = 12), amitriptyline (n =
3), pregabalin (n = 2), and duloxetine (n = 2). Eight patients had diabetes (a known risk
factor for PN in bortezomib-treated patients).
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There were no significant adverse events associated with the acupuncture treatment. No
excessive bruising, local persistent pain and evidence of bleeding beyond potentially a drop
of blood at the point of needle placement were reported.

One patient withdrew consent after 3 ear needles were placed because of fear of pain. The
patient did not complete the first treatment and was therefore deemed not evaluable. One
patient discontinued the study after 1 acupuncture treatment because of transportation issues.
Twenty-five patients (93%) completed 4 acupuncture sessions, and 20 patients (77%)
completed all 10 sessions of acupuncture treatment. Trial schema is summarized in Figure 2.

Twenty-two patients maintained the same dose of pain medications throughout the study; 3
patients increased their pain medication and 2 decreased the use of pain medication.

The TNSc results in our trial were deemed invalid because of the fact that the original
validation of TNSc was performed by 2 neuromuscular trained physicians and the TNSc in
our trial was performed by a research nurse. A study has suggested that neurologists and
nurses may not do TNSc equally (unpublished data, personal communication with Dr
Cornblath at the Johns Hopkins Hospital). The reliability and validity of the research nurse’s
TNSc measurement was not established before this clinical trial began. Therefore, TNSc
data were not reported.

Mean FACT/GOG-Ntx scores decreased from 20.1 (standard deviation [SD] = 6.5) at
baseline to 13.2 at week 10 (8.2), P <.0001. FACT/GOG-Ntx scores remained low at week
14, with a mean of 13.3 (8.6) and P < .0001 (Figure 3A). Mean NPS scores also decreased
from 41 (SD = 25) at baseline to 29 (21) after the first acupuncture treatment, and to 16 (18)
after 10 weeks of treatment, with P < .0001. At week 14 (4 weeks after the last acupuncture
treatment), a significant reduction in mean NPS score was maintained with a mean of 18
(17) and P <.0001 (Figure 3B). Among the 19 patients who were enrolled 6 or more months
after bortezomib discontinuation, FACT/GOG-Ntx scores were significantly reduced from
19.9 at baseline (SD = 6.6) to 14.3 at week 10 (8.9), P =.003, and remained low at week 14
with a mean of 13.7 (8.9) and P =.001. Also among this subgroup, NPS scores were
significantly reduced from 40 (SD = 26) at baseline to 20 (20) at week 10, P =.003, and
remained low at week 14 with mean 20 (19) and P =.001.

Among the 25 patients who completed at least 4 acupuncture treatments, by the end of
acupuncture treatment, 14 (56%) reported improved daily functions (eg, walking and
coordination); 10 (40%) reported a greater than 50% decrease in average NPS, and 7 (28%)
reported a greater than 50% reduction in FACT/GOG-Ntx total scores.

Improvements in the FACT/GOG-Ntx scores during the study were reported in walking,
hand function (buttoning buttons, trouble feeling objects), and ear functions (ears ringing or
buzzing, trouble hearing). However, overall function (joint pain or muscle cramps, and
weakness) did not improve (data not shown). Improvements of multiple components of
neuropathic pain were reported during the study (data not shown). Patients also reported
reductions in unpleasant hot/cold sensations, which are usually not alleviated by opioid.26
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Six patients refused nerve conduction studies, and 4 patients had baseline measurement
only. Of the 15 patients who had nerve conduction studies before and after acupuncture
treatments, 5 patients (33%) showed a greater than 10% increase in motor nerve amplitude,
8 (53%) showed no significant changes, and 2 (13%) showed a greater than 10% decrease in
motor nerve amplitude. At baseline, the majority of patients (87%) had severe sensory nerve
deficits, with no measurable sural nerve sensory responses. Two patients (13%) had a
greater than 10% increase in sensory nerve amplitude, 12 (80%) showed no changes and 1
(7%) showed a greater than 10% decrease in sensory nerve amplitude. There were no
significant correlations observed between symptoms/functional improvements and results of
the nerve conduction studies.

There were no significant changes in any of the 12 cytokines at any time points (Table 2).
There was no association found between the severity of BIPN measured by NPS, FACT-
Ntx, or BIPN grade with serum MIP-1a level.

Eighteen out of 26 patients (69%) had at least a 30% reduction in NPS scores from baseline
to the end of acupuncture treatments, and were considered responsive to the acupuncture
treatment. Neither race, age, body mass index, diabetes status, grade of BIPN, duration of
BIPN, or the presence of painful PN were predictive of response or lack of to acupuncture
treatment. NPS score improvement after the first acupuncture treatment was positively
correlated with continued improvement of the NPS score at week 10 (r = 0.82, P <.0001).

Discussion

This is the first prospective study, to the best of our knowledge, on the use of acupuncture in
treating multiple myeloma patients with moderate to severe BIPN. This is also the first study
to use reliable and valid measures of symptom severity, including the FACT/GOG-NTx and
NPS to evaluate treatment response, and the first study to explore the associations of
changes in cytokines and neurotrophic factors during acupuncture treatments for BIPN
patients. We established that acupuncture is a safe and feasible treatment option for patients
experiencing BIPN, with no safety issues being reported, and with greater than 90% of
participants completing treatments. Furthermore, patients treated with acupuncture showed
significantly reduced neuropathic pain and improved function, giving preliminary evidence
of the potential efficacy of the treatment, and supporting the need for further research.

Our results are consistent with those from other studies of acupuncture among patients with
CIPN, although the study populations acupuncture treatments, and outcome measures
differed somewhat. Our study participants consisted of patients with MM who were
suffering from BIPN, whereas the study by Alimi et al*® included patients with chronic
peripheral or central neuropathic pain after cancer treatment, and the study by Wong and
Sagar!? included patients with advanced gynecological cancers who developed peripheral
neuropathy after treatment with carboplatin and paclitaxel. Our study used a combination of
ear points and body points that are used most often in community acupuncture clinics,
whereas the study by Alimi et al'® used ear points only, and the case series by Wong and
Sagar!? used body points only. Lastly, both prior studies focused on the reduction of pain,
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whereas our study assessed the changes in neuropathy symptoms (ie, tingling, numbness,
and functional disturbance) in addition to pain.

A possible explanation for the lack of improvement in nerve conduction studies could be the
short duration of the treatment (10 weeks) and follow-up period (14 weeks). Shorter follow-
up periods would make it easier to observe subjective symptoms changes, rather than
objective changes that require reversal of the neuropathy process (such as nerve
regeneration).

It is notable that at the week 14 follow-up, improvements in FACT/GOG-Ntx and NPS
scores were maintained. This raises the possibility that acupuncture could provide not only
short-term relief (that persists while patients continue receiving the acupuncture sessions)
but may also provide a longer term benefit for BIPN after the treatment sessions are over.
Furthermore, these reductions were observed among subjects whose BIPN symptoms had
persisted for a median of 19 months after bortezomib discontinuation, making spontaneous
recovery an unlikely explanation.

The results of the nerve conduction studies confirm that the majority of patient population in
our study suffered from significant sensory deficit with no measurable nerve sensory
responses. This differs from the prior PN nerve conduction study as their patients had a
mean value of 27.05 + 19.75 m/s in the sural nerve conduction velocities at baseline.16 As
such, it might be difficult to detect any significant changes in the already significantly
damaged sensory nerves in our study. The fact that 5 out of 15 patients had greater than 10%
increase in motor nerve amplitude is interesting and warrants further study.

Although studies have not been able to fully explain the mechanism of acupuncture, it has
been proposed that acupuncture works through its effect on inflammatory cytokines, or
through its effect on neurotransmitters and neurohormones. However, we did not observe
any significant changes in any of the cytokines or neurotrophic factors measured in serum
during the 10 weeks of acupuncture treatments. There were also no correlations between
serum biomarkers and overall observed responses. However, cytokines in patients with MM
may be affected by disease status and treatment, thus making it is difficult to detect potential
changes due to acupuncture treatment. Furthermore, although neurotrophic factors can be
detected in the serum, the correlation between cerebrospinal fluid/peripheral tissue level and
blood has not been established.

In summary, acupuncture was found to be safe and feasible in this group of patients with
MM suffering from BIPN. Furthermore, we observed statistically and clinically significant
reductions in subjective measurements of BIPN that were sustained after the end of
acupuncture. These results provide preliminary evidence of efficacy and support the need for
further research. A randomized controlled trial of acupuncture to treat peripheral neuropathy
among cancer patients is planned and further exploration of the mechanisms of action is
warranted.
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Figure 1.
Acupuncture point location map. Acupuncture needles were inserted 0.5 to 2 inches into the

skin to reach de gi sensation and remained in the skin for 20 minutes.
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Patients assessed for eligibility (n=46)

Not meeting inclusion criteria or declined participation (n=19)

Enrolled to the trial and received acupuncture treatment (n=27)

1 withdrew during the first treatment due to fear of pain
1 withdrew after 1 acupuncture treatment due to
transportation issues

Assessed at 4 weeks (n=25)

2 withdrew at week 4 due to concern for lack of response
2 withdrew at week 7 due to other medical conditions

wewiea ainpundnoy

Assessed at 10 weeks (n=21)

3 patients who withdrew between week 4 and 10 were
available for the end of study assessment at week 14

Assessed at 14 weeks (n=24)

Figure 2.
Trial schema.
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Figure 3.

(A) Change in FACT/GOG-Ntx scores over 14 weeks. FACT/GOG-Ntx scores at each time
point (means and 95% confidence intervals). (B) Change in NPS scores over 14 weeks. NPS
scores at each time point (means and 95% confidence intervals).

Abbreviations: FACT/GOG-Ntx, Functional Assessment of Cancer Therapy/Gynecologic
Oncology Group—Neurotoxicity; NPS, Neuropathy Pain Scale.
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Patients’ Baseline Characteristics.

Table 1

Characteristics

No. of Patients (N = 27)

Age in years, median (range)
Race, n (%)
Caucasian
African American
Body mass index in kg/m2, median (range)
Grade of BIPN, n (%)
2
3
4
Acute painful PN

Month after discontinuation of bortezomib, median (range)

MM disease status at the time of enrollment, n (%)

Remission

Progression

63 (49-77)

17 (63)
9 (33)
32 (24-49)

12 (44)
14 (52)
14
8 (29)
19 (1-83)

19 (70)
8 (30)

Abbreviations: BIPN, bortezomib-induced peripheral neuropathy; PN, peripheral neuropathy; MM, multiple myeloma.
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