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ABSTRACT

Background: Bortezomib-induced peripheral neuropathy (BIPN) is a common and severe dose-limiting side
effect in multiple myeloma (MM) patients. Treatment with narcotics, antidepressants, and anticonvulsants are
of limited value in reducing symptoms, and they have the potential for significant side effects. Acupuncture has
been reported to be effective in treating neuropathic pain. There has been limited reporting on the effect of
acupuncture in treating BIPN.

Objective: The aim of this study was to report on the effect of acupuncture in treating BIPN.

Design and Patients: This study was a retrospective case series of five MM patients experiencing painful BIPN.
Intervention: The patients were treated with the same acupuncture protocol on a weekly basis, adjusted to
twice a week or once every 2 weeks based on response. Treatment included insertion of disposable sterile
acupuncture needles, which were retained for 25 minutes, at the following bilateral ear points: shen men, point
zero, and two auricular points where electro-dermal signal was detected; and bilateral body acupuncture points:
LI 4, TE 5, LI 11, ST 40, and Ba Feng in the upper and lower extremities.

Main Outcome Measures: All patients were assessed for severity of painful BIPN using a 0—10 numeric pain
scale, with one patient assessed using the Clinical Total Neuropathy Score, Functional Assessment of Cancer
Therapy-Neurotoxicity questionnaire, and Neuropathy Pain Scale.

Results: All five patients experienced immediate pain reduction after one acupuncture treatment. Two of three
patients who had more than three acupuncture treatments experienced long-lasting pain reduction and function
improvement. There were no adverse events associated with acupuncture.

Conclusion: Acupuncture is a viable treatment option for MM patients experiencing painful BIPN. However,
further prospective research is needed.
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INTRODUCTION

T HE PROTEOSOME INHIBITOR BORTEZOMIB 1s an effective
and widely used agent in treating multiple myeloma
(MM). Bortezomib-induced peripheral neuropathy (BIPN)
is one of the most common and severe toxicities of borte-

zomib resulting in dose reduction or drug discontinuation.
BIPN usually occurs within the first five cycles of bortezo-
mib; improvement in symptoms have been reported between
3 and 48 months after the discontinuation of the drug." In one
study, however, only 31% (11/35) of patients experiencing
grade 3 BIPN had complete symptom resolution after
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discontinuing bortezomib.? There are two types of BIPN:
acute painful BIPN and chronic non-painful BIPN. Painful
BIPN accounts for 5-10% of BIPN, and usually occurs
suddenly within the first three cycles of bortezomib. It tends
to be more severe than non-painful PN, and has not been well
characterized by the National Cancer Institute Common
Toxicity Criteria (NCI/CTC). Additionally, it usually takes
more time to resolve after discontinuation of bortezomib.>
A prospective clinical trial studying nerve conduction sug-
gests that BIPN is a length-dependent, sensory, axonal,
large-fiber polyneuropathy.* The clinical characteristics of
BIPN are consistent with dysfunction of sensory nerves
causing spontaneous pain, parenthesia (tingling, numbness),
hyperalgesia (increased sensitivity to painful stimuli), allo-
dynia (hypersensitivity to non-painful stimuli), and decreased
physical activity.” The treatment for BIPN has been limited to
symptom management with narcotics, antidepressants, anti-
convulsants, and vitamins.! Studies suggest that such anal-
gesic regimens usually only produce modest pain relief and
are associated with side effects such as dizziness, sedation,
dry mouth, and constipation.”3’6 Therefore, more effective
and less toxic treatments for BIPN are needed.

The efficacy of acupuncture for treating diabetic peripheral
neuropathy and HIV-related peripheral neuropathy has been
reported in several observational and pilot clinical studies.””
Electroacupuncture has been used as an adjunctive treatment
to control neuropathic pain in cancer patients.'® One ran-
domized, double-blinded trial established an analgesic effect
for auricular acupuncture in treatment of cancer treatment-
induced neuropathy.!' A case series suggested potential
efficacy of acupuncture in treating patients with chemotherapy-
induced peripheral neuropathy (CIPN).'? However, to date, no
clinical trial has been conducted to study acupuncture in MM
patients.” Here, we report a case series of five multiple mye-
loma patients suffering from BIPN treated with a standard
acupurncture protocol.

METHODS

This is a retrospective chart review of five consecutive
MM patients suffering from persistent painful BIPN after
bortezomib discontinuation who were not responding to
analgesic medications. They were treated with acupuncture
at the University of Maryland Marlene and Stewart Green-
ebaum Cancer Center (UMGCC) between December 2009
and February 2011. This study was approved by the In-
stitutional Review Board of the UMGCC.

Patients were assessed for severity of PN using NCI CTC
and a 0-10 numeric pain scale for painful PN. One patient,
in an attempt to define symptoms and response to therapy
better, was assessed using Clinical Total Neuropathy Score
(TNSc), Functional Assessment of Cancer Therapy/
Gynecologic Oncology Group-Neurotoxicity questionnaire
(FACT/GOG-Ntx), and Neuropathy Pain Scale (NPS). The
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TNSc combines information from symptoms and signs of
neuropathy with sensory tests to generate a single score to
quantify neuropathy.13 TNSc has demonstrated reliability
and validity with inter- and intra-reliability being 0.966 and
0.986 respectively.”> The FACT/GOG-Ntx is an 11-item
neurotoxicity subscale covering sensory neuropathy, motor
neuropathy, hearing neuropathy, and dysfunction associated
with neuropathy to assess the details of neurotoxicity
symptoms in the patient. It correlates with meaningful
clinical changes in neuropathy and has demonstrated reli-
ability and validity.'* The Neuropathic Pain Scale (NPS) is
a multidimensional tool that uses self-reported visual ana-
logue scales (VAS) to quantify, on a scale of 0-10, global
pain intensity and unpleasantness and eight other descrip-
tive qualities of neuropathic pain. The NPS also includes
one semi-structured question about temporal sequence that
can distinguish neuropathic pain from non-neuropathic
pain. "7

Acupuncture treatment was provided on a weekly basis
with adjustments of frequency based on response. The pa-
tients were informed of the risks (local pain and bruising,
minor bleeding, and lightheadedness) and signed consent
for the acupuncture procedure. Treatment used a standard
acupuncture protocol, which includes acupoints that were
selected based on our clinical experience and prior re-
search.'"!'? These included bilateral ear points (shen men,
point zero, and two additional auricular acupuncture points
where electro-dermal signal was detected), bilateral body
acupuncture points LI 4, TE 5, LI 11, ST 40, and Ba Feng
(Fig. 1). For auricular points, the electro-dermal signal was
detected through a handheld auricular acupoint finder (the
Pointer-Excell I™, Mayfair Medical Supplies, LTD., Hong
Kong) through which an alert sounded when the electro-
dermal signal was detected. The procedure was performed
in a quiet room using a comfortable bed or massage table.
The patient was placed in a supine position. The skin at the
site of acupoint was disinfected with an alcohol swab.
Disposable sterilized acupuncture needles (Seirin®, Japan)
were used—filiform 0.16 mm X 15 mm for the ear points and
0.25mmx40mm for the body points. The acupuncture
needles were inserted 0.5 inch into the skin and remained in
position for 20 minutes after the De Qi sensation—a feeling
of soreness, numbness, and distention—was achieved.

RESULTS

The patients’ baseline characteristics are summarized in
Table 1. There were five MM patients (three male, two fe-
male) with a median age of 42 years (range: 36-57 years). All
had at least grade 2 BIPN. One patient had NCI-CTC grade 2,
which interferes with function but not daily living activities;
three patients had grade 3, which is symptomatic and inter-
feres with daily living activities; and one patient had grade 4,
sensorimotor neuropathy. All patients experienced pain that
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sensation, and they remained in place for 20 minutes.

occurred within three cycles of bortezomib; the patients’
mean pain score was 6.3 out of 10 (range: 4-10).

All patients were African-American patients, a population
that we have reported to have a higher incidence of painful
BIPN than Caucasians.® None of the patients had diabetes, a
known risk factor for BIPN. One patient had baseline pe-
ripheral neuropathy before bortezomib was initiated. The

183
Shen men
Rt. Ear \
Point zero
Ll
TES
Lig

Acupuncture point location map. Note: Acupuncture needles were inserted 0.5-2 inches into the skin to obtain the De Qi

duration of BIPN symptoms before acupuncture treatment
ranged from 3 months to 12 months (median 10 months).
Tingling, numbness, and pain of the lower extremities were
the chief complaints at initiation of acupuncture.

Patients’ treatment schedules and responses are summa-
rized in Table 2. All five patients experienced immediate
pain relief after acupuncture treatment. Two patients had to

TABLE 1. SUMMARY OF PATIENTS’ BASELINE CHARACTERISTICS

Patient Age Gender Bortezomib: cycle, mg/mz BIPN duration (months) Pain score NCI CTC grade
1 36 M Cy 1-3 (1.3) 12 4 2
2 48 M Cy 1-3 (1.3) 4 8 3
3 57 F Cy 1,2 (1.3) 3 10 4
4 57 M Cy 1-3 (1.3) 12 4.5 3
5 43 F Cy 1-3 (1.3) 10 5 3
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TABLE 2. SUMMARY OF PATIENTS’ RESPONSES TO ACUPUNCTURE TREATMENT
Pain score before Pain score after Treamment response after at least
Patient 1st acupuncture Ist acupuncture Acupuncture treatment schedule three acupuncture treatments
1 4 1 3 weekly acupuncture then lost to N/A
follow-up for social reasons
2 8 0 6 weekly, then 4 q 2 week, then 2 q 3 Pain-free, no longer taking
week, then 2 q month acupuncture narcotics, able to go back
(total 14 treatments) to work
3 10 3 7 weekly acupuncture then stopped due No significant difference
to lack of efficacy
4 4.5 1 1 acupuncture then unable to come N/A
back because of transportation issues
5 5 0 2 weekly, 4 biweekly, 3 weekly, 3 q 2 Minimal pain and parenthesia,

week, 2 q month acupuncture (total
14 treatments)

improved function

stop acupuncture treatment after one and three sessions re-
spectively due to transportation and social reasons (Patient 4
and Patient 1). Two of three patients who had more than
three acupuncture treatments experienced long-lasting pain
relief and improvement of function. The one patient who
had grade 4 BIPN and with 10/10 severe pain had immediate
relief after acupuncture treatment, but this did not last
(Table 2). There were no adverse events associated with the
acupuncture treatments.

Detailed History of Patient 5

The patient was a 48-year-old African-American woman
with MM who presented with headache and fatigue. Her
past medical history was significant for hypertension. She
received induction therapy with bortezomib 1.3 mg/m* IV
on days 1, 4, 8, and 11, thalidomide 200 mg PO daily, and
dexamethasone 40 mg PO on days of bortezomib. Cycles
were repeated every 21 days. After three cycles, she
achieved near complete remission and underwent autolo-
gous peripheral blood stem cell transplantation. She
achieved complete remission. After the third cycle of bor-
tezomib and thalidomide, she developed grade 2 BIPN with
tingling, numbness, and severe burning pain in her feet
below the ankle. Her symptoms worsened despite being off
bortezomib and thalidomide therapy. She reported that her
painful neuropathy was so bad that “sometimes she had to
sit in the bed, rub her feet and cry.”” She was started on

pregabalin in escalating doses up to 200 mg every 8 hours,
duloxetine 60 mg once per day, and oxycodone 5 mg one to
two tablets every 6 hours as needed for pain with no im-
provement. She was then switched from pregabalin to ga-
bapentin 1200mg three times a day and continued on
duloxetine and oxycodone and still no improvement. Her
BIPN symptoms persisted with pain, tingling, numbness,
and poor quality of life from neuropathic pain and pain
medications. Ten months after her initial BIPN symptoms
presented, she was referred for acupuncture treatment.

During the patient’s initial visit to the UMGCC Acu-
puncture Clinic, she had NCI-CTC grade 3 peripheral
neuropathy. As a result, she was unable to walk long dis-
tances, drive, or exercise. Her self-reported overall pain
score was 5 out of 10 on an 11-point numeric pain scale. Her
TNSc score was 9 out of 28 with sensory symptoms €x-
tended to the ankle, slight difficulty in motor function, and
reduced pin and vibration sensibility to the bilateral ankles.
Her muscle strength was normal but ankle reflex was absent.
Her FACT/GOG-TNXx score was 14 out of 44 with numb-
ness, tingling, and constant discomfort in her feet, signifi-
cant trouble walking, and occasional joint pain or muscle
cramps. Her NPS score was 51 out of 100.

Immediately following her first acupuncture treatment,
the patient’s TNSc score decreased from 9 to 5 with her
sensory symptoms and ankle reflex slightly recovered, and
her pin and vibration sensibility no longer involving her
ankle. Her total NPS score went down to 18. She was treated

TABLE 3. RESPONSE TO ACUPUNCTURE TREATMENT ASSESSED BY THE FUNCTIONAL ASSESSMENT OF CANCER
THERAPY/GYNECOLOGIC ONCOLOGY GROUP-NEUROTOXICITY QUESTIONNAIRE (FACT/GOG-NTX),
THE NEUROPATHY PAIN SCALE (NPS), AND CLINICAL TOTAL NEUROPATHY ScoRE (TNSC) IN PATIENT 5

93/10  9/7/10  9/10/10  9/14/10  9/17/10 924710  10/1/10  10/8/10 11/5/10  1/7/11  2/4/11
FACT/GOG-Ntx (0—44) 14 12 6 4 6 7 8 6 4 3 2
NPS (0-100) 51 38 21 11 17 28 16 15 10 8 8

TNSc (0-28) 9 8 3 3 4 3 2 3 4 5 2
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FIG. 2. Response to acupuncture treatment assessed by the Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-
Neurotoxicity questionnaire, the Neuropathy Pain Scale, and Clinical Total Neuropathy Score in Patient 5.

initially weekly for 2 weeks, which provided pain relief for
approximately 2 days after each session, We then increased
the treatment frequency to twice per week for 2 weeks, and
she started noticing progressively longer responses with
improvement in all end points. We then spaced out her
acupuncture treatment to once per week for 3 weeks, then
once every 2 weeks for 6 weeks, and finally 2 once-monthly
treatments. After a total of 14 treatments, her TNSc score
was reduced from 9 to 2, her NPS was reduced from 51 to §
and FACT/GOG-TNx was lowered from 14 to 3 (Table 3
and Fig. 2). Throughout her 14 acupuncture treatments, no
adverse events related to acupuncture were noted.

During the acupuncture treatments, she continued taking
gabapentin 1200 mg three times a day and duloxetine 60 mg
once per day. She was able to discontinue her breakthrough
pain medication (oxycodone). At the end of the treatment,
she no longer had difficulty walking and standing. She has
been followed every 3 months and reported no worsening
symptoms at the last follow-up, which was at 1 year after the
initiation of acupuncture treatment.

DISCUSSION

This is the first case series on the use of acupuncture in
treating multiple myeloma patients with BIPN. This is also
the first case series using TNSc, FACT/GOG-NTx, and NPS
to assess symptom severity and treatment response. Our
report suggests that acupuncture is a viable treatment option
for patients experiencing BIPN, especially those with grade
2 and 3 neuropathy. All patients experienced immediate
pain relief after the first acupuncture treatment, and two out
of three patients who had more than three acupuncture
treatments had long-lasting effects. One such patient has
been reported elsewhere.'®

Acupuncture treatment was provided on a weekly basis
with adjustments of frequency based on response. The
number of acupuncture treatments was determined by the
patients’ availability and response. All patients were treated
by the same acupuncture protocol regarding point selection
and length of each acupuncture treatment (20 minutes),
which was developed from our clinical experience and prior
chemotherapy-induced peripheral neuropathy acupuncture
research.'!"'? We selected the ear points based on a
randomized, blinded, controlled trial demonsirating the ef-
fectiveness of auricular acupuncture in treating cancer
therapy-induced neuropathy.'’ This study showed that in the
group that received real auricular acupuncture (vs. placebo),
pain intensity assessed using a visual analog scale decreased
by 36% at the end of 2 months when compared with base-
line, whereas it only decreased by 2% in the placebo groups
(P<0.0001)."! We selected the body acupuncture points
based on a case series showing the efficacy of acupuncture
in treating patients with chemotherapy-induced peripheral
neuropathy (CIPN).'? In this case series, five patients with
greater than World Health Organization grade II CIPN were
treated with six weekly acupuncture treatments followed by
4 weeks of rest and six additional weekly acupuncture
treatments. All but one patient finished all 12 acupuncture
treatments. All five patients reported improvement in pain,
tingling, and numbness. Pain scores decreased from 6-9 out
of 10 to 2-3 out of 10 after acupuncture treatments. All
patients had reduced analgesic medication intake. Four out
of five patients reported persistent symptom relief at the
6-month follow-up.'?

We observed effects in our case series similar to those
aforementioned reports, suggesting that acupuncture may be
effective in relieving BIPN symptoms. Although studies
have not been able to explain fully the mechanism of acu-
puncture, it has been proposed that acupuncture works
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through its effect on neurotransmitters and neurohormones.
Animal research suggests that acupuncture accomplishes its
analgesic effect by stimulating nerves in the muscle, which
then relay the signal to the spinal cord, midbrain, and hy-
pothalamus-pituitary system, which then leads to the release
of neurotransmitters and hormones such as endorphins and
enkephalins.'®! Other mechanisms such as activation of
descending pain-inhibiting pathways, deactivation of the
limbic system, as well as cortical and subcortical regions,
cortical cerebral vasodilation causing release of neuropep-
tide, and inhibition of the release of inflammatory factors
have also been suggested to explain the effect of acupunc-
ture analgesia.”*>% A recent study also showed that elec-
troacupuncture alleviates bone cancer pain by suppressing
spinal expression of interleukin-15 in glial cells that are in-
volved in the spinal transmission and processing of noxious
inputs from the peripheral sites and facilitates pain.”’ It is
conceivable that acupuncture reduces BIPN symptoms by
suppressing activities of glial cells and stimulating neurohor-
monal pathways, which increases endorphine release and re-
duces proinflammatory cytokines.?? Lastly, animal studies
suggest that acupuncture might stimulate nerve growth factors
and accelerate nerve regeneration.”®>° Further study needs to
be conducted to explore the role of acupuncture in helping
patients suffering from BIPN and its mechanisms of action.

Our study is limited for being a small sample sized ret-
rospective study. In addition, the patient’s relief of periph-
eral neuropathy symptoms may be due to a spontaneous
remission rather than the effect of acupuncture. However,
based on our clinical experience, once BIPN becomes so
severe that it interferes with daily activities, it rarely re-
solves by itself. And even so, it usually takes a long time
(months to years) to do so.

Our case series is unique in that we use TNSc, FACT/GOG-
NTXx, and NPS to assess one patient’s response to acupuncture
in addition to using the 0~10 numeric pain scale that was used
by prior acupuncture CIPN studies. By doing so, we not only
report how acupuncture changed the patient’s pain, but also
capture the effect of acupuncture in reversing peripheral neu-
ropathy through changes in neurological exams, patient’s
function, and different aspects of pain (dull, sharp, hot, cold,
deep, or superficial pain). Our case series suggests the feasi-
bility of using scales like TNSc, FACT/GOG-NTx, and NPS to
assess the severity of BIPN and response to acupuncture in
patients. We are using these scales and neurological tests as end
points to conduct a pilot clinical trial to study the effect of
acupuncture to treat BIPN and to explore the mechanism of
acupuncture through correlative studies. Moreover, our case
series shows that two patients no longer needed acupuncture
treatment and remain pain free with improved function. This
suggests that acupuncture is a long-term potential curative
therapy for BIPN in addition to providing temporal relief. The
role of acupuncture as preventative modality to allow cancer
patients to continue neurotoxic chemotherapy merits further
investigation.
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CONCLUSIONS

Acupuncture is a viable adjunctive treatment option for
MM patients experiencing painful BIPN. A prospective
study on acupuncture for BIPN symptoms is currently un-
derway with promising results.
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