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Abstract

Pain management for cancer patients should include pharmacologic and non-pharmacologic
interventions. Integrative medicine therapies, such as mind-body practice, acupuncture, massage
therapy, and music therapy, have been studied for their roles in pain management. Data from
randomized controlled trials support the effect of hypnosis, acupuncture and music therapy in
reduction of pain. Mindfulness meditation, yoga, gigong, and massage therapy, although may not
reduce pain per se, can relieve anxiety and mood changes which are commonly associated with
pain. In clinical practice, one should also consider burdens and risks to patients, patient preference,
and the presence or absence of better alternatives when making decisions on whether an
integrative medicine therapy is of clinical value.
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Pain Related to Cancer and Cancer Treatment

Pain is one of the most common, burdensome, and feared symptoms experienced by patients
with cancer.l A meta-analysis of 122 studies (N=4,199) showed that about 55% of patients
experience pain during cancer treatment; 40% experience pain after curative treatment.!
Cancer patients can experience pain from the cancer itself (bone metastasis, cancer
infiltrating soft tissues or pressing on nerves). They can also experience acute pain from
cancer treatment-related effects, such as chemotherapy-induced mucositis,? chemotherapy-
induced musculoskeletal pain,3 post-operative wound pain,* radiation-induced mucositis,
dermatitis, or enteritis.>:6 For many cancer survivors, pain may become chronic as a long-
term sequela of cancer treatment. In particular, taxanes, platins, vincristine and bortezomib
can cause chemotherapy-induced peripheral neuropathy that manifests as pain in some
patients;’ surgery can lead to phantom limb pain8 or pain from scar tissue contraction;® and
aromatase inhibitors can cause diffuse joint pain.10
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Pain Management: Pharmacologic and Non-Pharmacologic Interventions

Pain management for cancer patients includes pharmacologic and non-pharmacologic
interventions.1! Pharmacologic options include opioids (oxycodone, morphine,
hydromorphone, fentanyl), the mainstay in managing somatic pain, and anti-convulsants
(gabapentin, pregabalin) for neuropathic pain. However, lack of energy, drowsiness,
constipation, nausea, and indigestion are common side effects.12 Acetaminophen and non-
steroidal anti-inflammatory drugs (NSAIDs) are used for mild to moderate pain, but they are
not favored during chemotherapy due to their potential for liver and kidney toxicity, or their
ability to mask a fever that may be an early sign of infection. While antidepressants,
anxiolytics, and steroids are sometimes used as adjuncts to enhance pain control, they are
associated with their own side effects. Aversion to treatment side effects and fear of
developing addiction or tolerance are cited as reasons that patients may be reluctant to take
adequate pain medicine.13.14

Opioids are necessary and appropriate for patients with advanced cancer and intractable
pain. However, they are not appropriate for most cancer survivors with no active cancer.
Because of exposure to opioids during cancer treatment, cancer survivors have a higher risk
for opioid misuse. A recent study using SEER and Medicare data of 46,789 older cancer
survivors and 138,136 noncancer controls shows a significantly higher chronic opioid use in
cancer survivors who had a higher pain burden during cancer treatment (colorectal cancer:
odds ratio (OR) 1.34, 95% confidence interval (Cl) 1.22 to 1.47; lung cancer: OR 2.55, 95%
Cl 2.34 to 2.77). It takes six years for opioid use to return to the level of controls.1® Other
studies show that the exposure to opioids during treatment for acute pain is a strong risk
factor for patients to become long-term opioid users even when the acute pain has subsided
and opioids are no longer appropriate.16-19 The largest increments in probability of long-
term opioid use were observed after the 5th and 31st days on short-term use.2® Unnecessary
use of opioids presents problems beyond the medical field, such as effects on mental health,
impact on family members, financial costs, and opioid misuse disorder, especially in light of
the current opioid crisis. This is where non-pharmacologic interventions, including
integrative medicine therapies, can help improve pain management and reduce unnecessary
reliance on pharmacologic interventions.

The Joint Commission?! American College of Physicians (ACP),22:23 National
Comprehensive Cancer Network (NCCN)Z4 and American Society of Clinical Oncology
(ASCO)!! guidelines all recommend a combination of pharmacologic and non-
pharmacologic modalities. Non-pharmacologic interventions are an important part of a
comprehensive pain management plan. They include procedural and psychosocial
interventions. Procedural interventions, such as radiation to bone metastasis, nerve block,
and neurectomy, are effective but usually reserved for severe pain refractory to drugs.
Psychosocial interventions, such as cognitive behavioral therapy, relaxation, and experiential
interventions, are associated with fewer side effects and should be part of a multimodal
approach to pain management.1:25.26

Integrative medicine therapies are other forms of non-pharmacologic interventions that
historically have been used outside the domain of modern Western medicine yet shown to
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have benefits to patients in recent research. Once carefully incorporated to standard cancer
care, these therapies can complement other treatments and enhance the quality of cancer
care patients are receiving.2’-2% Most of the current research data comes from studies of
mind-body practice, acupuncture, massage therapy, and music therapy. Although a majority
of the studies on these therapies were of uncontrolled design, a substantial number of
randomized controlled trials (RCTs) have been conducted and reported. Here we summarize
our current body of evidence from those studies.

Mind-Body Practices

Mind-body practices focus on interactions among the brain, mind, body and behavior, with
the intent to use the mind to improve physical function and promote health. Some of these
therapies, such as meditation, relaxation techniques, hypnosis, yoga, tai chi, and gigong have
ancient roots, while others were developed more recently, such as guided imagery,
biofeedback and music therapy. Their common goal is to reduce the impact of distressing
problems such as anxiety, fear, phobia, anger, resentment, depression and pain, while
promoting a sense of emotional, physical and spiritual well-being. Published studies of
mind-body practices in general show benefit in anxiety, depression, fatigue and other
emotional wellness, but not in pain per se, with the exception of hypnosis.

Hypnosis is a practice by which a therapist induces, or instructs the patient on how to self-
induce, a mental state of focused attention or altered consciousness between wakefulness
and sleep. In this state, distractions are blocked, allowing the patient to concentrate intently
on a particular subject, memory, sensation, or problem. Patients may receive suggestions, or
self-suggest, changes in perceptions toward sensations, thoughts, and behaviors.

In a systematic review of 21 studies (11 RCTs, 2 non-RCTs, and 8 case series), self-
hypnosis provided pain relief in cancer patients and dying patients.39 Another systematic
review of 27 reports (1 RCT, 24 case studies, and 2 other types of studies) concluded that the
poor quality of studies evaluated, and the heterogeneity of study populations, limited further
evaluation.31 A meta-analysis of 37 studies (N=4199) on psychosocial interventions,
including hypnosis, concluded that these modalities have a significant medium-size effect on
both pain severity and pain interference with functioning, and that quality-controlled
psychosocial interventions should be considered in multimodal approaches to pain
management for cancer patients.> A systematic review of RCTS done in breast cancer
patients showed that hypnosis positively influenced pain from diagnostic breast biopsy (3
RCTs), breast cancer surgery (1 RCT), radiotherapy (3 RCTs) and metastatic breast cancer
(3 RCTs).32 Interestingly, patients who are highly hypnotizable reported greater benefits
from hypnosis, used self-hypnosis more often outside of group therapy, and applied it to
manage other symptoms in addition to pain (RCT, N=124), indicating selection of likely
responders may be important in clinical practice.33

Meditation is a contemplative practice that invites heightened awareness and attention to
one’s own sensations, surroundings, and/or inner mental processes. Most of the studies on
meditation were conducted using a specific intervention - mindfulness-based stress reduction
(MBSR). MBSR is a type of meditation practice taught through a well-defined, structured
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curriculum and aimed to create a nonjudgmental “mindful state” of conscious awareness of
the moment. A systematic review and meta-analysis of 14 RCTs (N=1505) showed
significant improvement in physiological function, cognitive function, fatigue, emotional
wellbeing, anxiety, depression, stress, distress and mindfulness. Five trials included pain as
an endpoint. There was a trend of reduction of pain (standardized mean difference (SMD)
-0.46, 95% CI —1.05 to 0.12), which was not statistically significant.

Yoga and gigong are practices that combine physical movement, breath control and
meditative components. Yoga has been found to significantly improve anxiety, depression,
distress, and stress in a meta-analysis of 10 RCTs.34 RCTs evaluating pain as the primary
endpoint in a cancer care setting are lacking. Similarly, a systematic review of gigong found
promising data for stress reduction and improving quality of life, but not for pain.3®

Mind-body practices are generally safe. A recent Cochrane review of studies involving
breast cancer analyzed data from 10 RCTs (N=1571) reported no adverse events attributed to
MBSR. Their effectiveness requires instructors skilled in conveying appropriate technique
and regular practice by the patient. They are helpful complementary modalities that can be
used as part of a multidisciplinary approach to reduce anxiety, mood disturbance, sleep
disturbance, and improve quality of life in cancer patients, with the additional important
component of empowering patients to do something for themselves. Research is underway to
elucidate the mechanisms by which mental activity exerts control over physiologic function.

Acupuncture

Acupuncture is a modality derived from Traditional Chinese Medicine (TCM). During
acupuncture treatment, filiform needles are inserted into certain points on the body and
stimulated with manual manipulation (twisting, pulling and pushing), heat, or electrical
pulses (Figure 1). There is strong evidence supporting its analgesic effect on musculoskeletal
pain.36-38 A systematic review of 17 trials (N= 2,027) showed that acupuncture reduced the
intensity of acute and chronic low back pain more than sham acupuncture, leading ACP’s
clinical practice guidelines to recommend acupuncture as a treatment option that should be
considered.23 In a meta-analysis of 20,827 patients from 39 RCTSs, the analgesic effect size
of acupuncture was 0.5 SDs compared with no acupuncture control and close to 0.2 SDs
compared with sham.38 According to neuroscience research, the mechanisms of action of
acupuncture appear to be increased production of endogenous analgesic neurotransmitters,
such as endorphins and adenosine, and modulation of neuronal matrix involved in pain
perception,39-44

In a Cochrane review of RCTs of acupuncture for treatment of cancer-related pain, five
RCTs were identified(N=285).4° The five studies showed acupuncture was superior to sham
acupuncture, or superior or equivalent to oral medications administrated according to the
WHO analgesic scale.46-50 A recent systematic review and meta-analysis also included pain
related to cancer treatments. A total of 29 RCTs yielding 36 effect sizes were included. The
overall effect of acupuncture on cancer-related pain was SMD -0.45 (95% CI -0.63 to
—0.26).51
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Patients on hormone therapy regimens with aromatase inhibitors such as anastrozole,
letrozole, or exemestane frequently report debilitating joint pain and discomfort. Some
patients may have symptoms so severe that they stop aromatase inhibitor treatment, leading
to higher risk of cancer recurrence. Several RCTs have been conducted to evaluate
acupuncture’s effect on aromatase inhibitor-associated arthralgia and musculoskeletal
symptoms (AIAA, AIMSS). A recent meta-analysis has identified three well-designed RCTs
that support the use of acupuncture for these symptoms.>! In a 3-arm trial of 67 breast
cancer patients, electroacupuncture led to clinically important and durable pain reduction at
weeks 8 and 12 (P=.0004 and <.0001, respectively).>2 In another study of 38 evaluable
patients, manual acupuncture produced significant reductions in pain scores when compared
to non-acupoint sham acupuncture (A<.001), as well as reductions in pain severity (P=.003)
and pain-related interference (P=.002).53 A third study of 47 evaluable breast cancer patients
showed pain improvements with no significant difference between manual acupuncture and
sham acupuncture. Interestingly, there was a significant reduction in the proinflammatory
cytokine IL-17, a cytokine implicated in AIMSS, in both groups at the end of the study (/<.
009).54 A recent multicenter trial funded by SWOG found long-term efficacy with
acupuncture (N=110) compared to sham acupuncture (N=59) or waitlist control (N=57).2°
After 6 weeks of twice weekly acupuncture followed by 6 weeks of once weekly
acupuncture, Brief Pain Inventory Worst Pain (BPI-WP) scores were 0.92 point lower when
acupuncture was compared to sham acupuncture (95% CI 0.20 to 1.65) and 0.96 point lower
when compared to waitlist control (95% CI 0.24 to 1.67). This rigorously designed study
generated important evidence in guiding the use of acupuncture for this difficult-to-treat
clinical problem.

Acupuncture has a known safety record.>® According to data from 97,733 patients and more
than 760,000 treatments, the most common adverse events (in around 7% treatments) were
pain experienced during needling and loss of a drop of blood when the acupuncture needle
was removed, all grade 1 and self-limiting. In clinical trial settings, serious adverse events
are rare and found to be at a rate of around 0.005% of patients and 0.0008% of treatments.>6
With the current level of evidence, clinical practice guidelines made a grade C
recommendation for using acupuncture to treat pain in cancer patients.28

Massage Therapy

Therapeutic massage therapy refers to a modality that applies physical force to muscles,
tendons and connective tissues to promote relaxation, reduce tension, relieve pain and
improve circulation. “Swedish massage” is the most commonly used techniques in cancer
care. It uses five types of strokes (gliding, kneading, tapping, friction and vibration). Other
commonly available techniques include myofascial release, craniosacral technique,
ayurvedic massage, tuina, shiatsu, reflexology, and deep tissue massage. The application of
pressure, theoretical framework, education credential and regulatory environment vary for
the different techniques.

Most non-randomized studies on massage therapy in cancer patients had small sample sizes.
One example of large observational studies showed that massage improved pain scores by
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approximately 50% from baseline, with outpatients improved about 10% more than
inpatients (N=1290). The benefits remained when reassessed 48-hour later.5’

Results from RCTs are mixed. An early systematic review focusing on cancer patients found
ten controlled trials.>8 Control interventions in the studies included standard care, attention,
or low-intensity bodywork. Significant reduction in anxiety was found. In three studies, pain
was significantly reduced.59-61 The methodological quality of most included trials was poor.
A more recent meta-analysis of 12 studies (N=559, 9 RCTs and 3 non-RCTSs) on massage
therapy and cancer pain was conducted.®2 Pooled data from the 9 RCTs showed a significant
reduction of pain scores when compared to usual care (-1.24, 95% CI -1.72 to —0.75).
Significant reduction of pain was reported when pain was assessed at 1, 2 or 4 weeks of the
studies. There was no significant publication bias based on funnel plot. A subsequent
systematic review and meta-analysis of 16 RCTs (12 deemed of high quality) showed that
massage therapy reduced pain more than either no treatment controls or active comparators,
although the differences did not reach statistical significance.53 The effect sizes were —0.203
(95% ClI, —0.99 to 0.59) and —0.545 (95% CI, —1.23 to 0.14) respectively. Active
comparators included reading, healing touch, attention and usual care. In the same meta-
analysis, massage was found to improve anxiety (-1.24, 95% CI —2.44 to —0.03) and sleep
(-1.06, 95% CI —2.18 to 0.05). Methodological quality of the included trials was high,
although the results were quite heterogenous.

In the cancer care setting, safety is an important factor when massage therapy is considered
for a particular patient. Strong pressure should not be applied to soft tissues with underlying
tumor or sites of bone metastasis. Nor should it be given to patients who are
thrombocytopenic or on anticoagulants. For those patients, gentle light touch massage can
still be used. Areas of open wounds, skin breakdown, venous thrombosis, implanted medical
device (Mediport, hepatic artery infusion pump, or pacemaker), and areas with sensitive skin
after radiation therapy or recent surgery should not be massaged. Thus, it is critical that the
massage therapist be properly trained about safety precaution when treating cancer patients.

In summary, there is encouraging evidence suggesting massage therapy’s benefit, although
the evidence is neither definitive nor strong. Given that massage therapy is recommended for
anxiety (grade C evidence) and mood disturbance (grade B evidence), it can be considered in
patients suffering from pain who also have anxiety and mood disturbance.28:29

Music Therapy

Music therapy is the use of music as a therapeutic intervention, provided by music therapists
in the context of a therapist-patient relationship.54 It can be receptive — patients listening to
recorded or live music selected by a music therapist, or active — patients participate in
making music guided by a music therapist, either by singing or playing instruments. The
therapist assesses the patient’s needs and conditions before designing and providing a
tailored intervention regimen. Music can express and communicate in ways words cannot.
Use of sound and music to elicit physical, emotional, spiritual, and social changes can be
seen in almost all cultures in the world and can be traced to early stages of the development
of human societies.5
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Many randomized controlled studies of music therapy have been conducted to assess its
effect on pain. In a meta-analysis of 97 trials, music therapy was shown to significantly
reduce pain, emotional distress from pain, anesthetic use, and opioid intake in general
populations.88 Regarding cancer patients, a Cochrane review of 52 music therapy trials with
a total of 3731 patients identified 7 studies (N=528) with pain as an outcome.57 It showed
that the mean pain score was 0.91 SMD less (95% CI -1.46 to —0.36) in the music therapy
group than in the usual care control group. SMD of 0.91 is considered a more-than-moderate
effect size. A recent systematic review and meta-analysis identified 25 RCTs, with 20
eligible for meta-analysis (N=1565).58 Music therapy was found to be effective in reducing
pain (SMD -0.88, 95% CI —1.45 to —0.32), as well as reducing anxiety (SMD -0.80, 95%
Cl -1.35 to —0.25) and improving mood (SMD -0.55, 95% CI —-0.98 to -0.13).

Music therapy is considered generally safe. It has little physical risk and in theory possible
psychological risk as it may elicit strong emotions. However, music therapy has been studied
in patients with psychosis and showed beneficial effects in psychosocial functioning without
adverse events.59.70 Music therapists are trained to recognize clinical scenarios where
referral to psychiatry is warranted.

In light of the current evidence base and the favorable benefit-risk ratio of music therapy,
clinical practice guidelines recommend consideration of music therapy for the management
of pain (grade C evidence).27-29

In short, current evidence for using integrative approaches to treat pain in cancer patients is
encouraging. Overall evidence supports incorporation of hypnosis, acupuncture, and music
therapy in a multidisciplinary pain management plan. For patients with accompanying
psychological distress such as anxiety and depression, either as resulting from or
independent of pain, MBSR and massage therapy can also be of benefit.

When considering various treatment options in clinical practice, we not only need to
consider the presence or absence of evidence for a particular therapy, but also the strength
(certainty) of the evidence, the effect size, and risks and burdens to patients. Evidence in
favor of efficacy should be weighed against the risks and burdens, and any potential
alternatives or the lack thereof.

Integrative medicine therapies present with low physical risks. They are generally safe when
provided by properly trained practitioners. However, they may present financial burdens to
patients. Acupuncture is increasingly being covered by commercial insurance plans, thanks
to an increasing body of research evidence. Some mind-body techniques may be covered by
some insurance plans under psychotherapy. Other than these two exceptions, integrative
therapies often require self-pay by patients, support from hospital operational funds or
philanthropy. Financial barriers may be partially overcome by operational adjustments. For
example, patients can be taught to practice mind-body interventions themselves. Meditation,
yoga and gigong classes can be given in group settings, lowering costs per patient.
Acupuncture can be provided in a group setting too — called “community acupuncture”.
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Patients can be taught to do acupressure (application of pressure, usually with a finger, on
acupuncture points) onto themselves, although the stimulation is not as strong as stimulation
by needles. Family members or caregivers can be taught to safely give massages.

Pain causes not only physical suffering, but also mental suffering, influenced by the psycho-
social-cultural context the patient is in. The origin of pain and complicating factors should
be considered when we select treatments for pain. If the pain is augmented by anxiety, fear,
depression or sleep disturbance, or if the pain exacerbates psychological distress— mind-
body therapies and massage therapy should be considered. If opioid therapy creates
undesirable effects, such as sedation, constipation, fatigue, nausea, and emesis, the addition
of acupuncture has the potential of lowering the required dose of pain medications and hence
their side effects.

Each patient’s personal preference, belief system and cultural background should be taken
into consideration. Patients who have a strong spiritual need, who wish a more naturalistic
approach to health, and patients who have experienced benefit from these therapies
previously, are more open to integrative therapies and appreciate their availability. If a
clinician partners with the patient and values their perspective in how to manage pain, she or
he will find the therapeutic relationship between them enhanced. Only by considering what
is truly important to a patient as an individual can we provide optimal patient-centered care,
improve the quality of pain management, and comfort the patient to the best of our ability.
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Figurel.
Acupuncture procedure
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