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Recent Clinical Trials of Acupuncture
for Cancer Patients

Gary Deng, David Seto and Barrie Cassileth

Abstract Acupuncture is one of the most extensively studied complementary
medicine modalities. The quality of acupuncture research has become increasingly
better, due to refinement of research methodology and its dissemination among the
researchers. In recent years, many randomized controlled trials have been reported on
the application of acupuncture in cancer care. Here we review the studies deemed of
high quality (Jadad scale 3 or above). The studies consist of randomized controlled
trials of acupuncture on nausea, vomiting, hot flashes, xerostomia, pain, fatigue,
mood-related symptoms and neutropenia. The most solid evidence came from stud-
ies of chemotherapy-related nausea and vomiting. Acupuncture has been repeatedly
demonstrated to reduce nausea and vomiting in both the post-operative setting and
the chemotherapy setting. Less strong evidence with mixed results was demonstrated
in trials on hot flashes, xerostomia and post-operative pain, where acupuncture has
shown benefit in some but not in other trials. There are insufficient number of trials
of reasonable quality to evaluate other indications for acupuncture in cancer care.
Serious adverse events are rare or non-existent among those trials. It would help
our understanding of acupuncture if future studies take a “whole system” approach,
taking into consideration of efficacy and effectiveness questions, and further explore
the mechanistic aspect of acupuncture.

15.1 Introduction

Acupuncture is a therapeutic modality in traditional Chinese medicine (TCM), de-
veloped over the millennia. Acupuncture treatment involves the placement of needles
at selected points on the body, followed by manipulation with physical forces, heat,
or, in modern times, electrical stimuli. According to TCM theory, vital energy (Qi
or Chi in Chinese) flows throughout the body along channels called meridians. It
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was believed that the interruption or obstruction of the energy makes the indi-
vidual vulnerable to illness. The insertion of needles at specific points along the
meridian was thought to regulate the energy flow, which would produce therapeutic
benefit.

Although the concepts of Qi and meridians are inconsistent with our current
understanding of human anatomy and physiology, research in the past few decades
supports the clinical effects of acupuncture. Recent neuroscience research suggests
that it appears to work by modulating the nervous system. In large part due to such
research, acupuncture has become increasingly integrated into mainstream cancer
care in the Western medical practice setting. Most major comprehensive cancer
centers and many community hospitals have an integrative medicine component that
includes acupuncture treatment as a supportive care measure (Deng et al. 2006; Sagar
2008; Stone and Johnstone 2010).

There is no evidence that acupuncture has direct effects against cancer and it
should not be used in efforts to treat the disease. However, clinical research shows
that acupuncture can reduce many important physical and emotional symptoms com-
monly experienced by cancer patients, thereby improving patients’ quality of life. In
this chapter, we review recent clinical trials that advance understanding of how to
best use acupuncture in cancer care.

15.2 Methods

The National Institutes of Health pubmed.gov database was searched using the key-
words “acupuncture” and “cancer” and adding the individual indications of “nausea”,
“vomiting”, “hot flashes”, “xerostomia”, “pain”, “fatigue”, “neutropenia”, “ileus”,
“lymphedema”, “dyspnea”, “breath”, “breathlessness”, “palliative” and “hospice”,
limited to clinical trials published in the English language for the 5-year period from
January 2007 through January 2012).

Methodological quality of trial design was evaluated using the Jadad scale, a
widely employed five-item scoring measure for clinical trials (Jadad et al. 1996;
Clark et al. 1999). Trials examined and discussed in detail had to be prospective and
randomized with at least two experimental arms, and score a minimum of three points
on the Jadad scale (trials with only single-blinding of either subjects or investiga-
tors were not awarded points for “double-blinding,” contrary to the practice of some
other reviewers). Trials meeting these criteria were identified. Those that received
less than three points or were not randomized were not mentioned. High quality trials
that were already reviewed elsewhere were only described briefly. Clinical condi-
tions and specific details of the acupuncture regimens were tabulated using the 2010
Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA),
to ensure that reproducibility and theoretically sound rationale for treatment pro-
tocols was appropriately documented (MacPherson et al. 2010). All attempts were
made to catalogue acupuncture points according to standardized WHO nomenclature
(1990).
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The majority of recent clinical trials that met the review criteria have focused on
managing the complications of chemotherapy surgery or radiation in cancer patients,
the most common indications were nausea and vomiting, hot flashes and pain. Other
trials focused on xerostomia and various measures of quality of life, including fatigue,
depression and insomnia. Other commonly researched cancer-related indications
were not examined in any high quality randomized clinical trial in the past 5 years.
These included lymphedema, dyspnea, hiccups and post-operative ileus. Overall, the
most commonly studied single acupuncture point was Neiguan (PC6), most often
for treatment of nausea and vomiting.

15.3 Acupuncture for Nausea and Vomiting-related to Cancer

The most recent Cochrane review regarding acupuncture for chemotherapy-induced
nausea or vomiting was published in 2006. It examined eleven randomized controlled
trials, concluding that electroacupuncture helps reduce chemotherapy-induced nau-
sea and vomiting, and that self-acupressure can help prevent nausea. However,
manual acupuncture apparently was not effective, and cutaneous electrical stimu-
lation in the setting of antiemetic drug use did not demonstrate a significant impact
(Ezzo et al. 2006). A more recent Cochrane review examining acupuncture for nau-
sea and vomiting for post-operative patients, regardless of the presence or absence
of cancer, was published in 2009. After reviews of 40 randomized controlled trials
involving stimulation of the PC6 acupuncture point, the reviewers concluded that
this intervention does prevent post-operative nausea and vomiting, although sig-
nificant differences between PC6 stimulation and antiemetic medications was not
clearly demonstrated (Lee and Fan 2009). Subsequent trials that specifically ad-
dressed acupuncture for cancer patients but not previously discussed in the above
reviews, are mentioned below.

A randomized, partially blinded, placebo-controlled trial (Jadad score = 5) by
Wang et al. (2010) used the PC6 acupoint to investigate the ability of transcuta-
neous electrode stimulation to prevent post-operative nausea and vomiting within
24 h of craniotomy. Particularly in post-craniotomy patients, nausea control is critical
for preventing increases in intracranial pressure, arterial pressure, lung aspiration,
dehydration, and disturbance of electrolytes and acid-base status. Up to 60% of
post-craniotomy patients continue to experience post-operative nausea and vomiting
despite use of antiemetic medications.

The included patients (n = 80) were age 20–60 with supratentorial cerebral
tumors undergoing craniotomy (mostly for gliomas and meningiomas), with body
mass index <30 and no history of DM, smoking, motion sickness, or prior experi-
ence with electrodes or post-operative nausea and vomiting. True electrostimulation
at 2 Hz alternating with 100 Hz was delivered to the right PC6 acupoint starting
30 min pre-operatively, continuing intra-operatively, and terminating six hours post-
operatively. Sham control involved electrode placement at a non-acupoint on the
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dorsal forearm. All patients received pharmacological antiemetics, ondansetron
and metoclopramide. Cumulative incidence of nausea at 24 h was significantly de-
creased by 40%, and the incidence of vomiting was decreased by 60% in the group
randomized to electrostimulation of the PC6 acupoint.

This study was important not only because of the quality of its methodology and
STRICTA reporting, but also because it demonstrated that a simple, non-puncturing
acupoint intervention, administered by clinical staff untrained in acupuncture, was
effective for nausea/vomiting control. It also demonstrated that pre-operative in-
tervention at PC6 was extremely effective, whereas prior studies often found that
post-operative stimulation at PC6 failed to produce adequate anti-emesis.

A randomized, double-blinded pragmatic trial of true vs sham acupuncture (n =
215, Jadad score = 5) at the PC6 point was undertaken by Enblom et al. (2012) to
investigate the effect of acupuncture on treating radiation-induced nausea. Patients
were at least 18 years of age, with various cancer diagnoses (i.e. gynecologic, anal,
rectal, colonic, gastric, pancreatic, testicular), planned radiation of greater than
800 cm3 and 25 Gy dose to the abdomen, without any acupuncture treatment ever
for emesis or for any other indication in the past year, and without any persistent
emesis or antiemetic treatment in the 24 h preceding the start of radiotherapy. The
primary outcome measurement was number of patients with at least one episode of
nausea. Ultimately, there was no statistically significant difference between the true
and sham groups, although patients in both groups subjectively reported that they
felt the treatment that they had received was effective (92–95% in the true group,
94–96% in the sham group).

Hence an additional analysis was published by Enblom et al. (2011) compar-
ing true vs sham acupuncture against a third usual care group (i.e. a pragmatic
and efficacy trial, Jadad score = 3) to investigate the degree to which non-specific
anti-emetic effects are invoked during acupuncture used to treat radiation-induced
nausea. This study was only partially randomized in that randomization occurred
within an acupuncture group (i.e. to true or sham), but both the acupuncture and
usual care groups were selected, apparently without randomization, from two par-
tially overlapping populations of patients. Non-randomization led to the standard
care cohort having significantly more men than the acupuncture cohort, more patients
with testicular tumors, and fewer patients consuming antiemetics, serotonin-receptor
antagonists, or corticosteroids. Nausea was assessed daily in the true/sham acupunc-
ture cohort, and only once (after radiation) in the usual care group. Although
nausea intensity was significantly lower in the true and sham acupuncture groups
vs the usual care group, there were no statistical differences between the true and
sham groups in terms of nausea frequency/intensity, vomiting or use of antiemet-
ics in the preceding 24 h or week (at the time of questioning). However, patients’
expectation of nausea was significantly correlated with actual development of nau-
sea. Of note, a significant 30% cost savings per patient was also observed when
comparing an equivalent number of acupuncture (true or sham) sessions to daily
use of 8 mg of serotonin-receptor antagonists throughout a full course of radiation
therapy.



15 Recent Clinical Trials of Acupuncture for Cancer Patients 333

An interesting variation of PC6 stimulation was examined by You et al. (2009)
in a randomized, non-blinded trial (Jadad score = 3) examining treatment of
cancer-related emesis using a combination of manual acupuncture plus simultaneous
pyridoxine (vitamin B6) 50 mg injection into the PC6 acupoints themselves, vs man-
ual acupuncture alone vs pyridoxine 50 mg intramuscular injection twice daily for
21 days. Patients receiving acupuncture alone and acupuncture plus B6 injections
were treated every other day for ten sessions. This study was conceived because
pyridoxine has been demonstrated to be an inexpensive and effective treatment for
cancer-related nausea/vomiting. Included patients (n = 142) were age 45–65 with
stage 2–3 ovarian cancer, with mild-moderate nausea/vomiting, and utilizing an iden-
tical chemotherapy and antiemetic drug regimen, with no history of hepatitis or other
gastrointestinal disease, mental illness, lymphedema or active infection. This trial
demonstrated that, over the 21-day duration of the trial, subjects in the combination
of acupuncture plus pyridoxine injections at PC6 group had significantly fewer total
episodes of emesis per person and more emesis-free days than did subjects in either
of the single-intervention groups.

A randomized, non-blinded, usual care-controlled crossover trial (Jadad score =
3) was recently performed by Gottschling et al. (2008) in pediatric cancer pa-
tients to investigate the utility of individualized acupuncture regimens in managing
chemotherapy-induced nausea and vomiting. Most commonly employed points in
these individualized regimens included PC6, Zusanli (ST36), Zhongwan (CV12) and
Hegu (LI4). Included patients (n = 23) were age 6–18 with “solid malignant tumors”
(the majority being Ewing’s sarcoma and rhabdomyosarcoma) but without cerebral
metastasis and with no prior acupuncture in the past 6 months, who were scheduled to
receive at least three identical and consecutive chemotherapy courses with drugs that
are considered “highly emetogenic.” Patients who did not experience nausea and/or
vomiting during the first course of chemotherapy were excluded from participation,
and those who did were randomized to receive either acupuncture or usual care with
standing prophylactic 5-HT3 antagonists (i.e. ondansetron, tropisetron) as well as
additional rescue antiemetics (i.e. dexamethasone, phenothiazines) during the sec-
ond course of chemotherapy. For the third course of chemotherapy (each course is
separated by at least 2 weeks) patients from the acupuncture group were switched to
the usual care group, and vice versa.

While undergoing acupuncture, patients required significantly less phenothiazines
as rescue antiemetics (though dexamethasone usage was not significantly different)
and had significantly less episodes of retching or emesis. The only adverse effect
noted was pain from needling (17%) and while six patients either died, stopped
chemotherapy or were lost to follow-up, 71% of the remaining patients requested
continuation of acupuncture for antiemesis when this option was offered at the
conclusion of the study. This trial was significant because it demonstrated both
safety and tolerability, and efficacy of acupuncture for treatment of cancer-related
nausea/vomiting in pediatric patients. However, the publication’s limited report of
treatment details based on STRICTA criteria renders it difficult to examine critically
or reproduce.
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15.4 Acupuncture for Cancer-related Hot Flashes

15.4.1 Breast Cancer

Three recent review articles, including a Cochrane review, discussed nine randomized
controlled trials examining acupuncture for treating hot flashes related to breast
cancer, and concluded that evidence to date is not convincing that acupuncture is
effective for this indication (Chao et al. 2009; Lee et al. 2009a; Rada et al. 2010).
Four of the reviewed trials were performed within the 5-year scope of this chapter.
The lone study showing clear benefit from acupuncture was an efficacy trial by Hervik
and Mjaland (2008) (n = 59, Jadad score = 3) studying true vs sham acupuncture in
post-surgical patients treated with tamoxifen, which showed significant improvement
in both daytime and nighttime hot flash frequency in the true acupuncture group
over 22 weeks (subsequent follow-up at 2 years is discussed below) (Hervik and
Mjaland 2009). One efficacy trial by Deng et al. (2007) (n = 72, Jadad score = 5)
demonstrated hot flash reduction with both true and sham acupuncture involving
several acupuncture points, though no statistically significant difference was noted
between groups.

A pragmatic trial by Frisk et al. (2008) (n = 45, Jadad score = 3) compared
electroacupuncture (points unspecified) over 12 weeks with estrogen/progesterone
hormone therapy for 24 months, and claimed that, while both treatments signif-
icantly reduced hot flash symptoms, hormone therapy was “more effective” than
electroacupuncture at decreasing hot flash frequency and impact, although no inter-
group statistical significance was cited (further analysis of other parameters was
published later, see below). Notably, this trial represented a substudy of the larger
Swedish HABITS trial that ultimately was discontinued because it showed higher
rates of breast cancer recurrence in breast cancer patients treated with hormone ther-
apy, with the final recommendation that hormone therapy be avoided in such patients
(Holmberg et al. 2008).

Finally, results from a pragmatic trial by Walker et al. (2010) (n = 50, Jadad
score = 2 with no mention of randomization method) comparing acupuncture to
venlafaxine, an anti-depressant, showed that both therapies significantly reduced hot
flashes, and although there was no statistical inter-group difference, acupuncture
reportedly produced none of the venlafaxine-associated adverse effects, and more
beneficial side effects, such as improvement in energy, clarity of thought, sex drive
and overall sense of well-being. Following publication of these review articles, addi-
tional studies examining acupuncture for hot flashes in breast cancer were published
and are discussed below.

A follow-up study published by Hervik and Mjaland (2010) (n = 82, Jadad
score = 3 for previous design) re-evaluated patients from their initial 2008 efficacy
trial (Hervik and Mjaland 2009) 2 years after completing true vs sham acupuncture
treatment for post-surgical and tamoxifen-related hot flashes (Hervik and Mjaland
2010). Questionnaires soliciting open-ended thoughts about their breast cancer di-
agnosis and treatment were sent to living patients from the 2008 trial cohort, and
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to 31 additional women who were “treated and followed up in an identical man-
ner to those included originally”. Twenty eight of 61 respondents commented about
hot flashes and acupuncture treatment. Of those who had been randomized to true
acupuncture, 15 described positive experiences both during and after acupuncture
treatment and ten stated that hot flashes were still “fewer and milder” than they were
prior to the acupuncture treatment administered 2 years earlier, compared to only
one patient from the sham acupuncture group. Among the sham group patients, nine
women reported ongoing severe hot flashes at the 2-year follow-up interval, four
stated that acupuncture had been ineffective, and one mentioned that acupuncture
had been unpleasant. Limitations of the study include the fact that no statistical anal-
ysis of these qualitative results was performed, and an additional cohort of 31 patients
was added who were not formally followed in the previous 2008 trial. However, these
subjective results suggest that true acupuncture, if demonstrated to outperform sham
acupuncture with statistical significance, may indeed induce long-lasting benefits
that persist even for 2 years.

Frisk et al. (2012) (n = 45) published a re-analysis of their initial 2008 trial of
electroacupuncture vs hormone therapy (Frisk et al. 2008) to examine other subjective
measures of quality of life, sleep quality, distress level, and general well-being (Frisk
et al. 2012). Modest but statistically significant improvement in these parameters was
demonstrated in both the electroacupuncture and hormone therapy groups, although
no statistically significant superiority of electroacupuncture was observed. These
results are in accord with the original 2008 study’s primary outcome measure of hot
flash reduction. However, the authors make the case that, as closure of the HABITS
trial renders hormone therapy a dubious first-line agent for treating hot flashes and
associated symptoms in breast cancer patients, electroacupuncture may be considered
an alternative of comparable efficacy that is perhaps better tolerated and safer than
hormone therapy.

A randomized, single-blinded, sham-controlled efficacy trial (2010) (n = 84,
Jadad score = 3) was published by Liljegren et al. (2010) examining the effect
of true vs sham acupuncture on hot flashes in breast cancer, using a number of
points. Included patients were age 36–80, at least one year following last menstru-
ation, with history of completed medical and surgical treatment for breast cancer
without recurrence, on adjuvant tamoxifen for at least two months, not on any
other adjuvant chemotherapy or radiation, with significant vasomotor symptoms
and with no acupuncture treatment within six months of the study. Although night-
time sweating alone was significantly improved in the true acupuncture group, no
significant difference was observed in the primary outcome measures of hot flashes
and sweating frequencies at one week after completion of the experimental course.
Additionally, there were no significant differences between the groups in levels
of follicle-stimulating hormone, luteinizing hormone, estradiol, progesterone, sex
hormone-binding globulin, prolactin or testosterone.
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15.4.2 Prostate Cancer

A recent review article discussed six studies investigating acupuncture for the treat-
ment of hot flashes in prostate cancer patients (Lee et al. 2009b). Only one of the
included trials was randomized and with a high quality Jadad score above 1, and
conducted within the past five years. This trial, conducted by Frisk et al. (2009)
(n = 31, Jadad score = 5), compared electroacupuncture vs traditional acupuncture
at multiple points, for treating hot flashes in patients with prostate cancer. Patients
had undergone castration therapy with either surgical or medical (i.e. gonadotropin-
releasing hormone analogues) interventions. In brief, both groups demonstrated
significant reduction in hot flashes following 12 weeks of treatment, although no
significant difference was found between the electroacupuncture and traditional
acupuncture groups. The authors recommended further investigation with sham or
placebo controls, or with a usual care group.

15.5 Acupuncture for Xerostomia in Cancer Patients

A recent acupuncture neuroimaging study by Deng et al. (2008a) noted that acupunc-
ture delivered with twisting manual stimulation at the Erjian (LI2) acupuncture point
on the non-dominant side produced a distinct pattern of brain activation on fMRI that
was not reproduced with sham acupuncture stimulation, and a corresponding signifi-
cant increase in saliva secretion as compared to sham stimulation, with salivary flow
measured at the bilateral parotid glands. These empiric objective findings suggest that
acupuncture can be a useful modality for treating the complication of xerostomia that
is often noted in cancer patients undergoing radiation treatment at the head and neck.
A recent review by O’Sullivan and Higginson (2010) discussed three randomized
trials examining acupuncture as treatment for radiation-induced xerostomia (RIX) in
patients with head and neck cancer, and concluded that evidence to date was still in-
conclusive, yet justified further investigation of this modality. One of these trials was
published in 1996 and falls outside of the timeframe of this review (Blom et al. 1996).
One small, randomized, single-blind efficacy trial by Cho et al. (2008) (n = 12, Jadad
score = 2 with no definite description of withdrawals or dropouts) examined true vs
sham acupuncture at multiple points in patients with head and neck cancer following
radiotherapy, noting significantly higher salivary flow rates and improved quality of
life in the true acupuncture group after 6 weeks of treatment. A third randomized,
non-blinded pragmatic trial by Pfister et al. (2010) (n = 58, Jadad score = 3) was
extensively reviewed by multiple review papers (Capodice 2010; Lu and Rosenthal
2010; O’Sullivan and Higginson 2010). It investigated weekly acupuncture at multi-
ple points (including LI2) vs usual care for xerostomia in patients who had undergone
neck dissection for cancer at least three months prior to the study. Statistically signif-
icant improvement in xerostomia as measured on the Xerostomia Inventory, as well
as pain and functional status as measured by the Constant-Murley scale, was noted
in the acupuncture group as compared to the control group.
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One other study was located during our literature search, which was not yet
reviewed elsewhere. A randomized, non-blinded pragmatic trial of acupuncture vs
usual care was recently undertaken by Meng et al. (2012) (n = 86, Jadad score = 3)
to investigate the utility of acupuncture administered prior to and on the same days as
radiation treatments for preventing RIX in patients with nasopharyngeal carcinoma.
Included patients were over 18 years of age, with nasopharyngeal carcinoma but
anatomically intact parotid and submandibular glands and no suspected or confirmed
salivary duct closure, Zubrod performance status of 0–2, no history of xerostomia, no
planned intensity-modulated radiation therapy, no bleeding disorder or anticoagulant
use, no history of stroke or spinal cord injury, no saliva-modulating drug use in the
preceding 30 days or during the study, and no contraindications for acupuncture
at any of the studied acupuncture points. Seven weeks of acupuncture, three times
each week, was performed. Statistically significant improvement in xerostomia and
quality of life, as measured on the Xerostomia Questionnaire and the MD Anderson
Symptom Inventory-Head and Neck, was noted starting at week 3, and persisted for
6 months. Additionally, significantly higher unstimulated salivary flow rates in the
acupuncture group were noted from weeks 3–11, and significantly higher stimulated
salivary flow rates were noted from week 7 through 6 months. This publication
was important in that it was the first high-quality trial of its kind to demonstrate
the preventive effects of acupuncture administered concurrent with active radiation
therapy, indicated that future trials with larger sample sizes and a variety of control
arms should be undertaken.

15.6 Acupuncture for Pain in Cancer Patients

Acupuncture appears to be a promising treatment for pain unrelated to cancer, with
a review of recent Cochrane reviews published by Lee and Ernst (2010) discussing
good evidence demonstrating that the modality is helpful for at least some types of
pain (i.e. peripheral joint osteoarthritis, migraine treatment and prophylaxis, neck
pain, low back pain), though they mentioned that definitive evidence has not yet been
produced regarding some other pain indications (i.e. rheumatoid arthritis, shoulder
pain, lateral elbow pain). The most recent Cochrane review by Paley et al. (2011b)
examining acupuncture specifically for cancer pain in adults described only three
high-quality randomized controlled trials for this indication, though a high-quality
trial by Mehling et al. (2007) was also briefly mentioned. Of the three trials discussed,
one was conducted in 1998 and one in 2003, which are effectively outside of the time
scope of this chapter (Dang and Yang 1998; Alimi et al. 2003). The other trial cited
from 2008 was not published in the English language, thus causing it to fall outside
of the boundaries of this chapter, as well (Chen et al. 2008). Another recent review
of acupuncture for cancer pain by Hopkins Hollis (2010) identified two of the above
studies mentioned studies from the Paley Cochrane review (Dang and Yang 1998;
Alimi et al. 2003), an older study from 1986 (Xia et al. 1986) and a more recent
study from 2007 (Minton and Higginson 2007) examining electroacupuncture for
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neuropathic pain that was not peer-reviewed, but rather published as a letter to the
editor. Both of these review articles concluded that evidence is currently insufficient
to accurately judge whether acupuncture is helpful for cancer pain.

However, another review article by Capodice (2010) has in fact identified several
other recent, high-quality trials examining acupuncture for cancer-related pain that
were not mentioned in the Paley Cochrane review or the Hopkins Hollis review,
and even concluded that acupuncture should be “recommended as a complementary
therapy if pain is poorly controlled and may offer utility as a primary treatment for
cancer-related pain” based on the “significant body of research” from these stud-
ies, with a level 1A recommendation. One high-quality randomized efficacy trial
conducted by Crew et al. (2010) (n = 43, Jadad score = 5) compared true vs
sham acupuncture at multiple body and auricular acupuncture points for the treat-
ment of aromatase inhibitor-associated joint pain in women with stage 1–3 estrogen
receptor-positive breast cancer, taking medications such as anastrozole, letrozole, or
exemestane. Individualization of additional points according to the primary joint(s)
involved was allowed, with the core protocol based on an earlier pilot study by the
same principal author (Crew et al. 2007). Significant superiority of pain reduction at
6 weeks was observed in the true acupuncture group was noted, according to vali-
dated measures of cancer-related pain, as well as various indices of pain traditionally
associated with osteoarthritis and rheumatoid arthritis (Crew et al. 2010). This trial
was also favorably reviewed by Lu and Rosenthal (2010) and the initial pilot study
was also reviewed positively by Chao et al. (2009) in their broad review of acupoint
stimulation for the treatment of various adverse events in breast cancer patients.

Regarding post-operative cancer pain, two high-quality randomized studies have
been reviewed by Capodice, including the Pfister trial for acupuncture for pain and
xerostomia following neck dissection (Pfister et al. 2010), which has been reviewed
extensively (Capodice 2010; Lu and Rosenthal 2010; O’Sullivan and Higginson
2010) and which was discussed in our xerostomia section above. The other such
trial reviewed by Capodice includes a randomized, single-blind, sham-controlled
efficacy trial by Deng et al. (2008b) (n = 162, Jadad score = 3) of intradermal
needle studs at multiple true acupuncture points vs sham points for treatment of
post-thoracotomy pain in patients with cancer requiring thoracotomy. Ultimately,
no significant difference in pain scores between groups was noted at post-operative
day 30. This negative finding was thought to be possibly related to lack of electrical
stimulation, short depth of needle stud insertion, and acupuncture point selection,
variables which were all different in previous prospective trials that had demonstrated
adequate post-operative pain relief in patients undergoing thoracotomy and intra-
abdominal surgery (Kotani et al. 2001; Wong et al. 2006).

Mehling et al. (2007) conducted another randomized, non-blinded pragmatic
clinical trial (n = 150, Jadad score = 3) examining a combination of acupuncture
and Swedish massage vs usual care for post-operative cancer pain, as well as mood
symptoms and nausea/vomiting in a heterogeneous cancer patient population. This
trial was reviewed in detail by Lu et al. (2008) and partially reviewed for its breast
cancer subgroup by Chao et al. (2009) as well as briefly mentioned in the Cochrane
review of acupuncture for cancer pain in adults by Paley et al. (2011b). Included
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patients were at least 18 years old and underwent surgery requiring at least 48 h
of inpatient admission for procedures such as mastectomy or reconstructive breast
surgery (for breast cancer), abdominal surgery (for intestinal or liver cancer), pelvic
surgery (for ovarian, uterine or cervical cancer), urologic surgery (for cancer of
the testicles, prostate, bladder or kidneys) and surgery for head and neck cancer.
A 2:1 randomization scheme of intervention to usual care group was employed, to
attempt to increase study attractiveness for enrollment purposes, which is expected
to slightly decrease statistical power without compromising the overall impact of
the study (Dumville et al. 2006). The combination of acupuncture points used on
post-operative days 1 and 2 (i.e. LI4, Sanyinjiao (SP6) and various auricular points
for pain, PC6 and ST36 for nausea, LI4, Taichong (LR3) and Yintang (EX-HN3) for
anxiety, as well as 30 min Swedish massage sessions, ultimately produced significant
reduction in pain scores by post-operative day 3 in the intervention group, though
significant reduction as compared to the usual care control group was only achieved
in the urologic cancer subgroup. Significant improvement in mood was also observed
in comparison to the control group (see below), though no significant improvement
in nausea/vomiting was observed with this particular intervention.

Regarding other forms of cancer-related pain, such as pain from metastatic dis-
ease, cancer-induced bone pain and neuropathic pain, no peer-reviewed, high-quality
prospective randomized trials examining acupuncture as treatment have been located
in the English language within the past 5 years (Robb et al. 2008; Capodice 2010;
Hopkins Hollis 2010; Paley et al. 2011a,b).

15.7 Acupuncture for Fatigue in Cancer Patients

Evidence continues to accumulate that elucidates the multifactorial nature of fatigue
often experienced by cancer patients undergoing treatment, as well as the potential
of acupuncture as a therapeutic modality for this indication (Johnston et al. 2007a,b).
Several high-quality clinical trials, albeit mostly pilot studies, were published in the
past 5 years in order to examine the effectiveness of acupuncture for cancer-related
fatigue.

One previously reviewed, randomized, double-blinded, sham-controlled efficacy
trial was executed by Balk et al. (2009) (n = 27, Jadad score = 5) to examine the
utility of electroacupuncture at Taixi (KI3), SP6, LI4, ST36 and (Qihai) CV6) vs
sham electroacupuncture for treating fatigue in women with localized cancer (pre-
dominantly breast cancer, but one woman with endometrial cancer) that had been
treated using surgery, with or without chemotherapy. A trend towards greater im-
provement in fatigue in the true electroacupuncture group was observed, but the
study was apparently underpowered to detect statistical significance, a criticism that
was raised by others who reviewed this study (Deng 2009; Capodice 2010). Further-
more, the study groups were observed to have differences in baseline fatigue that
were not stratified during randomization, and the trial’s method of double-blinding
without actively seeking Deqi sensation was cited by its authors as a confounder
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that might diminish effect size of the true intervention. Additionally, a three-armed,
randomized efficacy trial by Molassiotis et al. (2007) (n = 47, Jadad score = 3) was
undertaken to investigate the effect of acupuncture vs true self-acupressure (at LI4,
ST36 and SP6) vs sham self-acupressure on fatigue in patients who had completed
chemotherapy for various types of cancer. This study was previously reviewed by Lu
et al. (2008) as well as Escalante and Manzullo (2009) and demonstrated significant
improvement in fatigue for the acupuncture and true self-acupressure groups, both
after 2 weeks of treatment and persisting for 2 additional weeks following treatment
completion. However, acupuncture was observed to be significantly more effective
than either true or sham self-acupressure.

A more recent randomized, non-blinded, prospective feasibility study was con-
ducted by Johnston et al. (2011) (n = 13, Jadad score = 3) to investigate the
pragmatic value of acupuncture at multiple points (once weekly treatment for 8
weeks) and wellness education based on integrative medical and social cognitive
theory (once weekly for the first 4 weeks) vs usual care in treating cancer-related
fatigue. Included patients were female, aged 18–65, with no evidence of disease
following completion of treatment for breast cancer, and with a fatigue score of >4
on the Brief Fatigue Inventory (BFI). Exclusion criteria included any history of de-
pression with score of > 10 on the Hospital Anxiety and Depression Score (HADS),
anemia with hemoglobin level < 9 g/dL or hematocrit <30%, decline in hemoglobin
by more than 2 g/dL over the one month preceding the study, active treatment for ane-
mia, or severe limitation in physical functioning (i.e. Karnofsky performance status
(KPS) < 70); other potential causes of fatigue (i.e. hypothyroidism and hepatitis) were
not criteria for exclusion. A combination of acupuncture and patient education was
demonstrated to be beneficial for reducing by 66% according to BFI scores, though
this effect did not reach statistical significance (p < 0.10), and changes in secondary
outcomes of perceived cognitive impairment were not statistically significant. The
lack of statistical significance can be attributed to the small sample size employed
in this feasibility trial, and its non-blinded nature may have biased its results. How-
ever, the encouraging magnitude of fatigue reduction demonstrated by acupuncture
and patient education in this study invites large-scale follow-up trials that are more
adequately powered to detect statistical significance in this patient population.

Another recent pilot study employing a randomized, non-blinded pragmatic trial
model was undertaken by Lim et al. (2011) (n = 20, Jadad score = 3) to ex-
amine the effect of weekly acupuncture vs supportive care guided by a palliative
care nurse on multiple symptoms for cancer patients in palliative care. Included
patients were age 31–81 with various types of cancer, undergoing palliative care
and with at least three months of predicted lifespan remaining, and the interven-
tions were delivered once weekly for 4 weeks. The acupuncture intervention was
individualized based on patients’ symptoms, which were reassessed each week with
the acupuncture point regimen adjusted accordingly. The nurse-led supportive care
involved 20–30 min weekly meetings in which nurses discussed with the patient de-
tails regarding symptoms, medications and other therapies, dietary adjustments and
medication scheduling changes, and offered emotional support. Improvement in var-
ious symptoms (including pain, tiredness, nausea, depression, anxiety, drowsiness,
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appetite, feeling of well-being and dyspnea) was noted in both groups after each
session, with improvement largely persisting at 6 weeks following completion of the
4-week treatment period. No calculations were performed to determine whether any
of these changes were statistically significant. However, this study confirmed the
feasibility of examining both this particular individualized acupuncture model and
the palliative care nurse meeting model in larger scale future clinical trials.

15.8 Acupuncture for Depression, Anxiety, Insomnia and Other
Mood-related Symptoms in Cancer Patients

A randomized, non-blinded, fluoxetine-controlled trial (Jadad score = 3) of acupunc-
ture for depression in 80 patients with malignancy, (with 30 pulmonary, 16 gastric
and 14 colorectal cancer patients comprising the majority of tumor types) was un-
dertaken (Feng et al. 2011). There was no placebo control, and no overt description
of blinding. Primary outcome measures were change in depression score on the Self-
rating Depression Scale (SDS) and Hamilton Depression Rating Scale (HAMD),
and change in sleep quality on the Pittsburgh Sleep Quality Index (PSQI). Inclu-
sion criteria were age 18–75, baseline SDS > 50, HAMD > 7 and PSQI > 8, expected
survival time > 3 months and absence of mental or intellectual disorders. Exclu-
sion criteria were ongoing use of antidepressants, functional disorders of the heart,
liver, kidney and spinal cord, dementia or low education level that precluded under-
standing of the questionnaires, or KPS < 30 (global assessment of function in cancer
patients). Following 30 days of daily treatment with either acupuncture or fluoxetine
20 mg, the study authors reported significant improvement (p < 0.05) in all the mea-
sures of SDS, HAMD and PSQI in the acupuncture group. However, fluoxetine and
other SSRIs usually require serial dose up-titration (maximal dose 80 mg for Fluox-
etine) and a minimum of 4–5 weeks for maximal therapeutic efficacy to be achieved.
Hence, a trial with longer follow-up duration and appropriate control dose titra-
tion should be attempted. Additionally, methodological reporting concerns regarding
the nature of the acupuncture studied also render this study difficult to interpret or
reproduce.

As mentioned above, the high-quality study by Mehling et al. (2007) investi-
gating acupuncture and Swedish massage post-operatively for patients with various
cancer types demonstrated a significant reduction in depression in comparison to the
usual care group, as measured by the Profile of Mood States Short Form (POMS-SF)
(Mehling et al. 2007; Lu et al. 2008; Chao et al. 2009). However, no significant im-
provement in anxiety between intervention and control groups was noted in the above
study. The pilot study by Lim et al. (2011) for palliative care patients demonstrated
improvement from acupuncture and palliative care nurse-led meetings in many do-
mains of mood and psychological well-being (see above), though the study was not
powered or designed to detect statistical significance in these parameters. Also as
discussed above, the studies by Hervik and Walker (Hervik and Mjaland 2009, 2010;
Walker et al. 2010) on acupuncture for reducing hot flash symptoms in breast cancer
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patients also showed a significant benefit on depression, sleep disturbance and other
mood-related symptoms with adequate control of hot flashes.

15.9 Acupuncture for Chemotherapy-Induced Neutropenia

A randomized, blinded, sham acupuncture-controlled pilot study (Jadad score = 5)
was undertaken to investigate the effects of acupuncture on leukopenia (WBC count),
neutropenia (ANC count) and serum granulocyte-colony stimulating factor (G-CSF)
levels in patients with ovarian cancer, which was the first sham-controlled trial of its
kind (Lu et al. 2009). Post-chemotherapy neutropenia in gynecologic cancer patients
often jeopardizes intended clinical outcomes by necessitating chemotherapy dose
reduction, delayed treatment, inpatient hospitalization and the use of IV antibiotics.
Current treatment with G-CSF and GM-CSF is expensive and includes adverse effects
such as fever, bone pain, and the acceleration of possible myelodysplasia or acute
myeloid leukemia. Patients in this study were over age 18, had newly diagnosed or
recurrent ovarian cancer and were on myelo-suppressive chemotherapy (in 3-week
cycles) but not on filgrastim or pegfilgrastim, with platelets > 100,000 cells/μL and
ANC > 1,000 cells/μL, with regular use of acupuncture within 120 days of the study
and no history of psychiatric or cardiac disorders, particularly those requiring a
pacemaker.

Acupuncture was administered just prior to and until the end of chemotherapy
#2. The study was conducted from the beginning of week 3 (one week prior to
starting chemotherapy cycle #2, which is the predicted nadir of WBC/ANC count
for cycle #1) to the end of week 6 (end of chemotherapy cycle #2, one week after
the predicted WBC/ANC nadir for cycle #2). Significantly lower incidence of severe
leukopenia (i.e. grade 2–4) was observed in the true acupuncture arm at the end of
cycle #2 (i.e. 30 vs 90% in the sham arm), and the median leukocyte value at this
time was significantly higher than that of the control arm (i.e. 8,600 cells/μL vs 4,800
cells/μL). A higher median leukocyte nadir, neutrophil nadir and recovering ANC
were observed in the true group, but this trend did not reach statistical significance.
Although a fourfold increase in G-CSF levels was noted in the true group at the
beginning of cycle #2 (after three acupuncture sessions), this difference was not
significant, and no further G-CSF differences were noted at the end of cycle #2 (Lu
et al. 2009). This trial was remarkable as a pilot study because of its high quality
of both methodological design and STRICTA reporting, and its results suggest that
larger scale trials should be undertaken to further investigate the possible benefits of
acupuncture on the immune system response during chemotherapy.

15.10 Discussion

In summary, applying rigorous criteria to evaluate the quality of acupuncture clinical
trials, we found the most solid evidence came from studies of chemotherapy-related
nausea and vomiting. Less strong and mixed evidence was demonstrated in trials on
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hot flashes, xerostomia and post-operative pain. There are not a sufficient number of
trials of reasonable quality to evaluate other indications for acupuncture in cancer
care.

As the majority of these trials were published prior to the publication of the new
STRICTA guidelines in 2010, it is expected that many of these earlier trials would not
conform to the reporting practices encouraged by the STRICTA criteria. However, we
also expect that many more trials in the future will observe these reporting criteria, as
familiarity with the STRICTA guidelines increases among acupuncture researchers.
It is our hope that increased use of these criteria will expand the generalizability and
reproducibility of future study results.

Price et al. (2011) have commented on the fact that reporting of acupuncture ra-
tionale has yet to be standardized and varies widely from paper to paper, even in the
face of increasing conformity to STRICTA reporting guidelines. Design, execution
and reporting acupuncture rationale in further clinical trial publications is manda-
tory to appropriately differentiate among different modes, styles and depths of needle
stimulation in order to avoid inappropriate grouping of disparate acupuncture styles
during systematic reviews and meta-analysis. And of course, general issues for all
acupuncture trials remain regarding methodological variation (i.e. point selection,
frequency of treatment, acupuncture style, operator skill and ancillary stimulation
modalities such as manual force, moxibustion, electricity and massage), an incom-
plete understanding of the physiologic mechanisms through which the acupuncture
encounter and the needles themselves exert their effects, the non-inert nature of sham
acupuncture (as invoked by mechanoreceptor stimulation of even gentle touch such
as is employed in Japanese styles) and the apparently larger non-specific effect size
of acupuncture and other procedures (i.e. surgery, other devices or manual manipu-
lations) in comparison to placebo pills used in drug trials. Such challenges may well
continue to represent the most difficult obstacles to overcome in terms of future clin-
ical trial design and distillation of evidence that will ultimately help guide clinical
practice and reduce the suffering of patients with cancer.

The 2007 Society for Acupuncture Research (SAR) international symposium
on acupuncture research was attended by 300 acupuncture researchers, practi-
tioners, students, funding agency personnel, and health policy analysts from 20
countries (Park et al. 2008). Among the presentations and discussions, two para-
doxes emerged. First, a number of well-designed clinical trials found that true
acupuncture is superior to usual care, but did not significantly outperform sham
acupuncture. Second, although many experimental studies showed that the mode
of needling is associated with various physiological effects, whether these changes
influence therapeutic outcomes in clinical trials is unclear. A White Paper was is-
sued to identify gaps in knowledge underlying the paradoxes and proposes strategies
for their resolution through translational research (Langevin et al. 2011). We en-
dorse the recommendations in the White Paper that future research should focus
on a “whole systems” approach and on mechanistic studies. The studies may in-
corporate consideration of efficacy and effectiveness and may include qualitative
measures.
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