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Preface

In the recent decade, numerous experimental and clinical works investigating the
efficacy and safety of acupuncture and moxibustion for cancer care have been pub-
lished in medical journals, together with oceans of online articles. Although there
is a lot of information on acupuncture and moxibustion, the scientific and medical
communities are thrust for up-to-date and systematic sources that are supported by
concrete laboratory evidences or clinical trials. Subsequent to our previous volumes
entitled Evidence-based Anticancer Materia Medica and Materia Medica for Var-
ious Cancers, this volume steps up to gather leading oncologists, physicians and
scientists in the field to discuss the application of acupuncture and moxibustion for
the management of cancer. This book consists of fifteen chapters which address a
range of important aspects that will impact on the application of acupuncture and
moxibustion. An overview of the safety and side effects of acupuncture and moxibus-
tion for cancer care are also covered. In addition, the integration of acupuncture with
Western medicine in cancer treatment and recent clinical trials are included as well.
This specialized volume delivers evidence-based information about acupuncture and
moxibustion for cancer care that would be helpful to both medical professionals and
cancer patients.

William C. S. Cho
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Chapter 1
An Overview of Acupuncture and Moxibustion
for Cancer Care

Tae-Young Choi, Myeong Soo Lee and Edzard Ernst

Abstract Acupuncture and moxibustion are frequently used in palliative and sup-
portive cancer care. Many clinical trials have been conducted, and their results have
been evaluated in numerous systematic reviews (SRs). The objective of this chapter
is to provide an overview of these SRs. Fourteen databases were searched from their
inception through November 2011. Study selection, data extraction, and validations
were performed independently by two reviewers. The quality of SRs was assessed
using The Overview Quality Assessment Questionnaire. We identified 14 relevant
SRs: 11 SRs relating to acupuncture, 2 SRs relating to acupressure and 1 SR re-
lated to moxibustion met our inclusion criteria. The adverse events observed among
cancer patients included hot flashes, chemotherapy-induced nausea and vomiting
(CINV), leucopenia, xerostomia and pain. The indications supported by reasonably
good evidence were CINV and cancer pain. This chapter concluded that CINV and
cancer pain are the only indications for acupuncture, acupressure or moxibustion
currently supported by concrete evidence. Future studies should be of high quality
with a particular emphasis on designing adequate control interventions.

1.1 Introduction

Cancer is a leading cause of death worldwide, accounting for 7.6 million deaths (ap-
proximately 13% of all deaths in 2008) (Jemal et al. 2011). The estimated 5-year
survival rate for all cancers has risen to approximately 66% (American Cancer Society
2012a,b). Cancer survivors experience a wide range of symptoms during and follow-
ing the completion of treatment, and some of these symptoms may persist for years
or even decades. While pharmacologic treatments relieve many symptoms, they may
have negative side effects (Cassileth et al. 2007; Wesa et al. 2008).

M. S. Lee (�) · T.-Y. Choi
Medical Research Division, Korea Institute of Oriental Medicine, 461-24,
Jeonmin-dong, Yuseong-gu, Daejeon 305-811, South Korea
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During the last two decades, the use of complementary and alternative medicine
(CAM), including acupuncture, as an adjunctive therapy for cancer-related symptoms
and for improving a patient’s quality of life has increased (Richardson et al. 2000).
Several studies have shown rates of CAM use for cancer ranging from 34–91% in the
USA (Dean-Clower et al. 2010). The usage of CAM therapies may be higher among
those with more advanced cancer or significant cancer therapy-related symptoms
(Bardia et al. 2007). The widespread use of CAM by cancer patients is attributed
to their hope of improving survival, reducing recurrence, reducing the side effects
of surgery and chemotherapy, and also treating physical and psychosocial issues.
CAM is often administered to treat nausea and vomiting, fatigue, pain and other
symptoms. Most cancer patients employ CAM as an adjunct rather than an alternative
to conventional oncological care (Levinson et al. 2000; Beinfield and Korngold
2003).

However, the clinical effectiveness of CAM remains uncertain (Alimi et al. 2003;
Vickers et al. 2004; American Society of Clinical Oncology 2006), and many experts
doubt its biological plausibility.

Acupuncture and its variants are commonly used to control the symptoms of
cancer patients, and some evidence suggests that it can play an important role in the
support care for cancer-related conditions (Konkimalla and Efferth 2008).

The National Institutes of Health (NIH) Consensus Development Conference in
1997 stated that acupuncture is an effective treatment modality, particularly for nau-
sea and vomiting induced by chemotherapy and for the relief of pain (NIH Consensus
Statement 1998). The American Cancer Society informs patients that, “Acupuncture
is simple, and often works. It has few side effects or complications, and the cost
is low. For these reasons, “It can be a good choice for some problems” (American
Cancer Society). The frequency of acupuncture use among cancer patients ranges
between 1.2 and 31% (Filshie and Hester 2006; Gansler et al. 2008).

Numerous clinical trials of acupuncture for cancer care have emerged; how-
ever, their results are contradictory. Systematic reviews (SRs) summarizing this
evidence may provide clarification. To date, several such articles have been published.
Unfortunately, their conclusions are also conflicting.

Thus, this overview is aimed at summarizing and critically evaluating all SRs on
acupuncture, acupressure and moxibustion as a symptomatic treatment for cancer
patients. Our ultimate goal is to provide clinicians with clearer guidance as to the
value of these approaches.

1.2 Methods

1.2.1 Data Sources

The following databases were searched from the date of their inception to Novem-
ber 27, 2011, without language restrictions: Medline, EMBASE, AMED, CINHAL,
the Cochrane Library, six Korean Medical Databases (Korean Studies Information,
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DBPIA, Korea Institute of Science and Technology Information, Korea Education
and Research Information Service, KoreaMed and Korean National Assembly Li-
brary) and the China National Knowledge Infrastructure (CNKI). In addition, our
extensive departmental files were searched by hand. The keywords used in the search
were (systematic review OR meta-analysis) AND (acupuncture OR acupressure OR
moxa OR moxibustion) AND (cancer OR tumor OR carcinoma). Articles were in-
cluded if they related to a formal SR or meta-analysis on any type of acupuncture,
acupressure or moxibustion as a symptomatic treatment for any type of cancer condi-
tion. Reviews, comments and overviews without a systematic methods section were
excluded.

1.2.2 Study Selection

All systematic reviews were included if they investigated patients with cancer who
received acupuncture, acupressure or moxibustion. Reviews that were not systematic
were excluded. There were no language restrictions. Two review authors (TYC and
MSL) independently reviewed the articles according to predefined criteria, including
conditions, number of primary studies, methodological quality of the primary studies,
conclusion of each SR, and data related to the search. Any disagreement between
review authors was resolved by discussion, and, if necessary, by the other author.

1.2.3 Data Extraction

All clinical endpoints were considered, but the main outcome measures were the
effectiveness of acupuncture, moxibustion or acupressure for the treatment of symp-
toms in cancer patients and cancer survivors. Two independently trained review
authors extracted data for each eligible trial. Disagreements were resolved by a dis-
cussion between the authors to reach a consensus. If there was no agreement, a third
review author acted as the arbitrator.

1.2.4 Assessment of the Quality of SRs

The Overview Quality Assessment Questionnaire (OQAQ) was used to evaluate the
methodological quality of all included SRs (Oxman and Guyatt 1991; Jadad and
McQuay 1996). In the OQAQ, the score ranges from 1 to 7. A score of 3 or less
was considered as indicative of major flaws, whereas a score of 5 or more suggested
only minor flaws. The two authors performed these assessments independently, and
discrepancies were settled by discussion.
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Fig. 1.1 Flow chart of the publication selection process. CAM complementary and alternative
medicine

1.3 Results

Our searches generated 101 articles, and 14 SRs met our inclusion criteria (Fig. 1.1,
Table 1.1 (Klein and Griffiths 2004; Jedel 2005; Lee et al. 2005, 2008, 2009a,b,
2010; Ezzo et al. 2006; Lu et al. 2007; Chao et al. 2009; Hollis 2010; O’Sullivan
and Higginson 2010; Peng et al. 2010; Paley et al. 2011). They address a range of
different symptoms among cancer patients including chemotherapy-induced nausea
and vomiting (CINV) (Klein and Griffiths 2004; Ezzo et al. 2006; Lee et al. 2008,
2010), chemotherapy-induced neutropenia (Lu et al. 2007), cancer pain (Lee et al.
2005; Hollis 2010; Peng et al. 2010; Paley et al. 2011), xerostomia (Jedel 2005;
O’Sullivan and Higginson 2010) and hot flashes (Lee et al. 2009a,b). Four studies
originated from the UK (Klein and Griffiths 2004; Lee et al. 2005; O’Sullivan and
Higginson 2010; Paley et al. 2011), 3 from the US (Ezzo et al. 2006; Lu et al.
2007; Hollis 2010), 4 from Korea (Lee et al. 2008, 2009a,b, 2010), one from Taiwan
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(Chao et al. 2009), one from China (Peng et al. 2010) and one from Sweden (Jedel
2005). Five SRs arrived at positive conclusions (Klein and Griffiths 2004; Ezzo et al.
2006; Lee et al. 2010; Peng et al. 2010; Paley et al. 2011). Most of the SRs were
of good quality, but all were based on primary studies of poor quality (Table 1.1
and 1.2).

1.3.1 Chemotherapy-Induced Nausea and Vomiting

Based on the included reviews, acupuncture (Ezzo et al. 2006), acupressure (Klein
and Griffiths 2004; Lee et al. 2008) and moxibustion (Lee et al. 2010) reduce CINV.

Ezzo et al. (2006) evaluated the efficacy of acupuncture-point stimulation on acute
and delayed CINV in cancer patients. Eleven studies (n = 1,247) were included in
the meta-analysis. Overall, the combined effect of all interventions reduced the in-
cidence of acute vomiting (risk ratio (RR) = 0.82; 95% confidence interval (CI)
0.69 to 0.99; p = 0.84), but not of severe acute or delayed nausea compared to con-
trols. Needle acupuncture reduced acute vomiting (RR = 0.74; 95% CI 0.58 to 0.94;
p = 0.014) but not the severity of acute nausea. Electroacupuncture reduced acute
vomiting (RR = 0.77; 95% CI 0.61 to 0.97; p = 0.026), but manual acupunc-
ture did not (delayed symptoms were not reported). Acupressure reduced the mean
acute nausea-severity (standard mean difference = 0.02; 95% CI −0.42 to 0.46; p
= 0.92) but not acute vomiting or delayed symptoms. Non-invasive electrostimu-
lation generated no benefits for any outcome measure. All trials used concomitant
pharmacologic anti-emetics, and all, except the electroacupuncture trials, used state-
of-the-art anti-emetics. However, this review complements data on post-operative
nausea and vomiting suggesting a biological effect of acupuncture-point stimulation.

Klein and Griffiths (2004) assessed the effectiveness of acupressure in the form
of SeaBand for the relief of treatment-related nausea and vomiting. The use of acu-
pressure plus standard care was compared with standard care alone. Adult patients
receiving cancer chemotherapy were monitored for the frequency and severity of
nausea or vomiting. This SR identified two RCTs (n = 482) that compared acu-
pressure to no such intervention. One RCT reported significant differences over the
10-day follow-up period in favor of acupressure in terms of both the experience
(p < 0.01) and the intensity of nausea (p < 0.04) but not regarding the Chemother-
apy Problem Checklist related to nausea (p = 0.845). The other RCT reported no
significant effects (p > 0.05) on vomiting, delayed nausea or anti-emetic use, but
there was a significant (p < 0.05) benefit in the acupressure group with regard to
early nausea (0.4 points on a 7-point scale). These results therefore suggest that
acupressure may decrease nausea among patients undergoing chemotherapy.

Lee et al. (2008) conducted an SR evaluating the effects of acupressure combined
with anti-emetics for CINV. Ten RCTs were included (n = 1,464). Four of seven
acupressure band RCTs demonstrated the positive effects of acupressure, whereas
three acupressure band trials yielded negative results. All studies with negative results
had methodological weaknesses. One quasi-experimental and two randomized finger
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acupressure trials demonstrated positive effects of acupressure. The overall effect of
acupressure was suggestive but not conclusive.

Lee et al. (2010) published an SR investigating the effects of moxibustion for
supportive cancer care. Five RCTs (n = 301) compared the effects of moxibustion
with conventional therapy. Four RCTs failed to show favorable effects on the response
rate compared with chemotherapy (n = 229, RR 1.04, 95% CI 0.94 to 1.15, p = 0.43).
Two RCTs assessing the occurrence of adverse effects of chemotherapy demonstrated
the positive effects of moxibustion. A meta-analysis generated a favorable effect on
the frequency of CINV (n = 80, RR 0.38, 95% CI 0.22 to 0.65, p = 0.0005,
heterogeneity: χ2 = 0.18, p = 0.67, I2 = 0%). All studies had a high risk of bias,
and thus the overall result was inconclusive.

In summary, the evidence is positive for acupuncture as a treatment for CINV. For
other acupuncture-related interventions, the evidence is less certain.

1.3.2 Chemotherapy-induced Neutropenia

Lu et al. (2007) conducted an SR assessing the effectiveness of acupuncture for
chemotherapy-induced leukopenia. Eleven RCTs with cancer patients (n = 682)
who were undergoing or had just completed chemotherapy or chemoradiotherapy
were included. They were randomized to either acupuncture therapy or standard
care. The median sample size of each comparison group was 45, and the median trial
duration was 21 days. The frequency of the acupuncture treatment was once a day,
with a median of 16 sessions in each trial. In the seven trials in which white blood
cell (WBC) counts were available, acupuncture use was associated with an increase
in leukocyte counts in patients during chemotherapy or chemoradiotherapy, with a
weighted mean difference of 1,221 WBC/μL (95% CI 636 to 1,807; p < 0.0001).
The poor quality of the primary data prevented firm conclusions about the value of
acupuncture for this indication.

In summary, the evidence fails to show definitively that acupuncture is effective
for this indication.

1.3.3 Cancer Pain

Lee et al. (2005) conducted an SR summarizing the evidence for acupuncture for
cancer-related pain. Of the seven studies included (n = 368), one high-quality RCT
of ear acupuncture reported statistically significant pain relief in comparison with
placebo ear acupuncture. All the other studies were either not blinded (n = 2) or
uncontrolled (n = 4). A visual analog scale (VAS) and the patient’s verbal assessment
were used as primary pain-related outcome measures. The authors concluded that the
notion of acupuncture as an effective analgesic adjunctive method for cancer patients
is not supported by sound evidence.
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Peng et al. (2010) published an SR of seven RCTs testing the effects of acupuncture
on cancer pain. They compared acupuncture with placebo, Western drugs, Chinese
herbal medicines, or acupuncture therapy plus drug treatments. The high-quality trial
showed that auricular acupuncture therapy was significantly superior to placebo in
alleviating pain. This SR therefore arrived at positive conclusions.

Hollis (2010) conducted an SR and meta-analysis of three studies investigating the
effect of acupuncture treatment as a treatment modality for cancer pain. A synthesis
of the current evidence revealed a lack of level I and II evidence. The majority of the
evidence is level III or lower; therefore, the conclusions of this SR are not positive.

Paley et al. (2011) conducted an SR evaluating the efficacy of acupuncture for
the relief of cancer-related pain in adults. Three RCTs (n = 204) were included.
One high-quality study investigated the effect of auricular acupuncture compared
with auricular acupuncture at placebo points with non-invasive vaccaria ear seeds
attached at placebo points. There was a high risk of bias in both studies because of
the low methodological quality. One study comparing acupuncture with medication
concluded that both methods were effective in controlling pain, although acupuncture
was the most effective. The second study compared acupuncture, point-injection and
medications in participants with stomach cancer. Long-term pain relief was reported
for both acupuncture and point-injection compared with medications administered
during the last 10 days of treatment.Although both studies support the use of acupunc-
ture, they should be interpreted with caution due to their methodological limitations,
small sample size, poor reporting and inadequate analyses. Therefore, there is in-
sufficient evidence to determine whether acupuncture is effective in treating cancer
pain in adults.

In summary, these SRs do not arrive at uniform conclusions. The studies of better
quality tend to be negative or cautious about the value of acupuncture or related
interventions for reducing cancer pain. It therefore follows that the best current
evidence fails to convincingly demonstrate the effectiveness of acupuncture for this
indication.

1.3.4 Xerostomia

Jedel (2005) conducted an SR to assess the efficacy of acupuncture in the manage-
ment of xerostomia. Three RCTs (n = 79) met the criteria for inclusion, and a criteria
list was used to assess the quality of these studies, which turned out to be variable.
The results of the trials were equally variable ranging from positive to negative. This
SR therefore produced little evidence for the effectiveness of acupuncture in the
management of xerostomia.

O’Sullivan and Higginson (2010) published an SR of three RCTs (n = 108) inves-
tigating the effectiveness and safety of acupuncture in radiation-induced xerostomia
(RIX) in patients with head and neck cancer (HNC). Two trials compared acupunc-
ture with sham acupuncture, and one compared acupuncture with standard care.
The outcome measurements included salivary flow rates (SFRs) in two trials and
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subjective questionnaires in three. All three trials reported significant reductions in
xerostomia vs the baseline SFR (p < 0.05); one reported greater effects for stim-
ulated SFR in the intervention group (p < 0.01). A subjective assessment reported
significant differences between true acupuncture and control treatment in two trials
(p < 0.02–0.05). This limited evidence therefore suggests that acupuncture might be
beneficial for RIX.

In summary, these SRs generated somewhat contradictory findings. The value of
acupuncture as a treatment for xerostomia is therefore not firmly established.

1.3.5 Hot Flashes

Lee et al. (2009a) conducted an SR evaluating the effectiveness of acupuncture for
hot flashes in patients with breast cancer. Six studies (n = 281) were included in the
meta-analysis. The RCTs compared true acupuncture with sham acupuncture, an-
other active treatment or no treatment. Three RCTs compared the effects of manual
acupuncture with those of sham acupuncture. One RCT demonstrated favorable ef-
fects of acupuncture in reducing the frequency of hot flashes, while two RCTs failed
to do so. The meta-analysis showed significant effects of acupuncture compared with
sham acupuncture (n = 189, weighted mean difference 3.09, 95% CI −0.04 to 6.23,
p = 0.05), but marked heterogeneity was observed in this model (χ2 = 8.32, p =
0.02, I2 = 76%). One RCT compared the effects of electroacupuncture with hormone
replacement therapy. Hormone therapy was more effective than electroacupuncture.
Another RCT compared acupuncture with venlafaxine and reported no significant
differences between the groups. The authors concluded that there is inadequate evi-
dence to suggest that acupuncture is an effective treatment for hot flashes in patients
with breast cancer.

Lee et al. (2009b) tested the effects of acupuncture as a treatment for hot flashes
in prostate cancer (PC) patients. Six studies (n = 132) met the inclusion criteria.
One RCT compared the effects of manual acupuncture with acupuncture plus elec-
troacupuncture. The other five studies were uncontrolled observational studies that
were open to a range of biases. The authors concluded that there is no strong evidence
to suggest acupuncture is an effective treatment for hot flashes in patients with PC.

In summary, these SRs fail to generate good evidence for acupuncture as treatment
for cancer-related hot flashes.

1.3.6 Treating the Adverse Effects of Conventional Cancer
Therapies

Chao et al. (2009) conducted an SR evaluating the evidence for acupoint stimula-
tion in the management of therapy-related adverse events in breast cancer. This SR
identified clinical trials that were designed to examine the efficacy of acupressure,
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acupuncture, or acupoint stimulation for the management of adverse events asso-
ciated with breast cancer treatment. Twenty-six trials (18 RCTs and eight CCTs)
satisfied the inclusion criteria. They assessed the application of acupoint stimulation
on six disparate conditions related to anticancer therapies, including vasomotor syn-
drome, CINV, lymphedema, post-operation pain, aromatase inhibitor-related joint
pain and leukopenia. The modalities of acupoint stimulation used included traditional
acupuncture, acupressure, electroacupuncture, and the use of magnetic devices on
acupuncture points. The methodological quality of the trials was assessed using a
modified Jadad scale. Overall, 23 trials (88%) reported positive outcomes for at least
one of the conditions examined. Three high-quality trials suggested that acupoint
stimulation on Neiguan (PC6) was beneficial to CINV. In summary, apart from the
evidence relating to CINV, there is little evidence to suggest that acupuncture is
effective in reducing the adverse effects of oncological treatments.

In conclusion, numerous systematic reviews have recently become available, but
evidence of the effectiveness of acupuncture or moxibustion for the symptomatic
treatment or prevention of cancer symptoms is mixed, e.g. CINV is sometimes
positively judged and sometimes not. Further limitations of our overview are the
potentially poor quality of the primary data and the poor reporting of results, which
were highly heterogeneous in virtually every respect. In the future, the areas that
warrant further investigation include the efficacy of acupuncture or moxibustion
interventions utilizing rigorous RCT designs.

1.4 Discussion

Our overview shows that several SRs on acupuncture, moxibustion or acupressure
therapies have been published. Given that most of them were published recently, the
scientific interest in CAM therapies seems to be growing. Many of the reviews were
of poor quality, based on few and often less than rigorous clinical trials, and arrived
at overall positive conclusions.

There were four reviews that focused on the treatment of CINV (Jedel 2005; Ezzo
et al. 2006; Lee et al. 2008, 2010) (Table 1.3). They are all positive, but unfortunately
they were based on primary studies that were mostly of poor quality.

Four systematic reviews on the treatment of cancer pain have been published
(Lee et al. 2005; Hollis 2010; Peng et al. 2010; Paley et al. 2011) (Table 1.3). They
were of relatively high quality and included seven mostly rigorous trials (Paley et al.
2011). Lee et al. (2005) concluded that “the evidence is negative”, while Peng et al.
(2010) and Paley et al. (2011) reported that “the evidence is positive”. Hollis (2010)
concluded that “the evidence is not consistent”. The evidence is thus not conclusive.
More well-designed trials using rigorous methodology are required to determine the
effectiveness of acupuncture interventions for managing cancer pain.

For the treatment of hot flashes, there were two published SRs (Lee et al. 2009a,
2009b): one on breast cancer in women and one on prostate cancer in men. Both were
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Table 1.3 Indications evaluated by multiple systematic reviews

Symptoms Number of
SRs

Direction of results Overall
effects

Comments

+ +/− −
Chemotherapy

induced
nausea and
vomiting

4 4 0 0 + All the SRs are of high qual-
ity, the Cochrane review is
positive

Xerostomia 2 0 1 1 +/− A recent SR cannot confirm
the effectiveness of alterna-
tive treatment

Cancer pain 4 2 1 1 +/− The evidence is mixed

SR systematic review, + positive conclusion, − negative conclusion, +/− conclusion that was
neither positive nor negative

low-quality studies that reported negative results and were mostly based on poor-
quality primary studies. The evidence is thus inadequate to recommend acupuncture
as an effective treatment for hot flashes in breast cancer and prostate cancer patients.

The other two SRs investigated chemotherapy-induced leucopenia (Lu et al. 2007)
and xerostomia (Jedel 2005; O’Sullivan and Higginson 2010) (Table 1.3). Both were
of poor quality and relied on a small number of flawed studies. Thus, the value of
acupuncture is not well documented for either of these conditions.

Overall, the effectiveness of acupuncture, moxibustion and acupressure for the
symptomatic treatment of cancer is currently not well documented. This is in sharp
contrast to the many claims made by the proponents of these modalities.

Relatively encouraging evidence was found for the use of these tools in treat-
ing nausea and vomiting in cancer patients (Klein and Griffiths 2004; Ezzo et al.
2006; Lee et al. 2008, 2010). Unfortunately, these SRs were mostly based on poor
quality primary studies. Thus, there is considerable uncertainty about the value of
acupuncture, moxibustion and acupressure therapies for these indications.

Adverse events were reported in two SRs (Chao et al. 2009; Lee et al. 2009a).
Chao et al. (2009) reported that the adhesive for the acu-magnet device and the
electrocurrent stimulation generated a few side effects, including skin irritation and
a shock sensation. Lee et al. (2009a) reported mild adverse events for acupuncture,
such as distress, fatigue, a hematoma at the insertion site and a few second transient
increase in vasomotor symptoms. However, there were no serious adverse events
that required medical management.

Most SRs of acupuncture, moxibustion or acupressure therapies have stressed that
their conclusiveness was limited by the often poor quality of the primary data. Our
analysis confirms this impression. Many of the primary acupuncture, moxibustion
or acupressure therapy trials originate in China (data not shown). Vickers et al.
(1998) demonstrated that virtually 100% of Chinese acupuncture trials are positive.
This disturbing finding casts considerable doubt on the reliability of these studies
and limits the conclusions that can be drawn from many of the SRs included in
this overview. Systematic reviews have been criticized for being unable to provide



16 T.-Y. Choi et al.

specific guidance. However, even if uncertainty persists, SRs have the important
function of highlighting these concerns. Thus, as mentioned above, our overview
highlights areas of research that require further clinical trials.

Our overview has several important limitations. Although our search strategy
was thorough, it is possible that some relevant articles were missed. By evaluating
systematic reviews rather than clinical trials, important details of the primary studies
may have been lost. Most importantly, the poor quality of the primary data and the
systematic reviews was a major weakness. Collectively, these limitations limit the
conclusions that can be drawn.

Future RCTs of acupuncture-type therapies for supportive cancer care should
adhere to the accepted standards of clinical trial methodology. The studies included
in this review demonstrate a number of problems that have been previously noted by
other reviews that examined the efficacy of acupuncture-type therapies. Furthermore,
even though it is difficult to blind subjects to treatment, the use of examiner blinding
and allocation concealment are important for reducing bias.

1.5 Conclusion

CINV and cancer pain are the only indications for acupuncture, acupressure or mox-
ibustion currently supported by sound evidence. Future studies should be of high
quality with a particular emphasis on designing adequate control interventions. In
conclusion, numerous systematic reviews have recently become available, but evi-
dence of the effectiveness of acupuncture or moxibustion for symptomatic treatment
or for the prevention of cancer symptoms is mixed, e.g. CINV is sometimes positively
judged and sometimes not. Further limitations of our overview are the potential poor
quality of the primary data and the poor reporting of results, which were highly het-
erogeneous in virtually every respect. The areas that warrant further investigations
include the efficacy of acupuncture or moxibustion interventions using a rigorous
RCT design.
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Chapter 2
The Mechanistic Studies of Acupuncture
and Moxibustion

Jaung-Geng Lin and Yi-Hung Chen

Abstract Many preclinical and clinical studies have demonstrated that acupuncture
results in multiple biological responses. Manual acupuncture (MA) and electro-
acupuncture are capable of triggering a chain of events that can be understood
through controlled experiments. The best-known mechanism is via endogenous opi-
ates and their receptors. Different kinds of endogenous opiates, such as β-endorphin,
enkephalin, endomorphin and dynorphin, reportedly act as frequency-dependent
factors in electroacupuncture. While low-frequency electroacupuncture (2 Hz) ac-
celerates the release of β-endorphin and enkephalin in the central nervous system
(CNS), high-frequency electroacupuncture (100 Hz) accelerates the release of dynor-
phin. Notably, some researchers have found that there are different responses to
acupuncture in normal and hyperalgesic animal models. Importantly, the frequency-
dependent phenomenon may not be apparent in hyperalgesic animals. Serotonin is
thought to have a role in acupuncture analgesia, with evidence suggesting that sero-
tonin and its related descending inhibitory pathway regulate a hyperalgesic effect
through the enkephalin interneurons located in the spinal cord. This chapter dis-
cusses the mechanisms of acupuncture analgesia and the mechanism of acupuncture
in inflammation, insomnia, nausea and vomiting and drug addiction. It also discusses
some mechanistic studies of acupuncture conducted by our research group. Recent
mechanistic studies of moxibustion are also summarized.

2.1 Introduction

Traditional Chinese acupuncture has a history of over 3,500 years. Acupuncture has
recently increased in popularity and is becoming more widespread throughout some
Western countries. It is described as a “complementary medicine”, showing efficacy
in the treatment of many conditions and resulting in fewer side effects compared with
other medical procedures, such as surgery or pharmaceuticals (Wu 1996). Notably,
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the World Health Organization (WHO) has published a guidance on the efficacy
of acupuncture in the cure or relief of 64 different clinical conditions of acute and
chronic pain, including for example fatigue, nausea, arthritis, and digestive problems
(WHO 2003).

Two different strategies are employed by acupuncture therapy: manual acupunc-
ture (MA) and electroacupuncture. Electroacupuncture is a modified form of the
traditional MA. The advantage of electroacupuncture is in its combined therapeutic
effects of transcutaneous electric nerve stimulation (TENS) and MA. Most studies use
electroacupuncture because electroacupuncture can be standardized by frequency,
voltage, wave form, length, etc. However, although standardization is essential
for modern research, some experts do not agree that electroacupuncture can be a
substitution for MA (Lin and Chen 2008).

2.2 General Concepts of the Mechanism of Acupuncture

Many studies in animals and humans have demonstrated that acupuncture can cause
multiple biological responses (Wang et al. 2001). From the neurophysiologic point
of view, the mechanical action of needling or its electrical equivalent, i.e. elec-
troacupuncture, triggers a chain of events that can be understood through controlled
experiments. For example, needling may cause receptors to send neural impulses to
the spinal cord or act on ascending pathways to the brain, and cause the release of
neurotransmitters that subsequently modulate functions in the brain as well as in the
periphery (Sun and Li 2001; Liu et al. 2004; Middlekauff et al. 2004).

A recent review attests to substantial evidence in regard to the involvement of
the nervous system in acupuncture analgesia (Han 2011). Studies have shown that
application of MA to one acupoint (e.g. LI4) induces a gradual increase in skin pain
threshold that reaches a plateau at 30 min, is maintained for at least 50 min, and
fades after removal of the needle with a half-life of 15–17 min (Research Group of
AcupunctureAnesthesia 1973). This characteristic time-dependent analgesic effect is
totally abolished when the local anesthetic procaine is infused deep into the acupoint
at the muscle and tendon layer, whereas subcutaneous application of procaine has
no such effect, which highlights the importance of nerve innervations distributed in
the deeper structures of the acupoint. The effect was present in hemiplegic patients
when the needle was inserted in the healthy side, but was absent in the paralytic side
of the body (Research Group of Acupuncture Anesthesia 1973).

The effects of acupuncture have now been extensively studied. This chapter con-
cerns the mechanism of acupuncture on analgesia, inflammation, insomnia, nausea
and vomiting, drug addiction, and the mechanism of moxibustion. It also discusses
some mechanistic studies of acupuncture conducted by our group.
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2.3 The Mechanism of Acupuncture Analgesia

2.3.1 Endorphins Theory

Endogenous opiates are considered to play important roles in acupuncture analgesia
(AA). In early studies, naloxone, an antagonist to opiate (a morphine-like substrate),
was found to attenuate the analgesic action of acupuncture in humans (Mayer et al.
1977) and mice (Pomeranz and Chiu 1976). This evidence suggested the release
of a morphine-like substrate in the central nervous system (CNS) was a possible
mechanism. In the early 1980s, β-endorphin and enkephalin were purified and it was
suggested that they play important roles in AA. Elevated levels of endorphin have
been identified in cat cerebrospinal fluid (CSF) after auricular electroacupuncture
(Pert et al. 1981), while in humans, elevated levels of CSF, β-endorphin (Clement-
Jones et al. 1980) and plasma enkephalin (Kiser et al. 1983) have been observed after
acupuncture. Subsequently, the relationship between AA and different endogenous
opiates has been examined. Pomeranz and colleagues first described the possibility
that different mechanisms of analgesia exist, in their investigations into different
frequencies of electroacupuncture application (Cheng and Pomeranz 1979), which
inspired further research. The most widely recognized research group comprises Dr
Han and colleagues (Chen and Han 1992), whose experiments in electroacupuncture
analgesia have clarified that frequency is a basic determinant for secretion of differ-
ent endogenous opiates. They found that lower frequency (2 Hz) electroacupuncture
analgesia is mediated by μ- and δ-opioid receptors and that higher frequency
(100 Hz) electroacupuncture analgesia is mediated by the κ-opioid receptor. They
concluded that 2 Hz electroacupuncture stimulates the release of β-endorphin,
enkephalin and endomorphin (Han et al. 1999; Huang et al. 2000) within the CNS
network and that 100 Hz electroacupuncture releases dynorphin (Han 2003).

More recent research has focused on the antihyperalgesic effects of acupuncture in
inflammatory animal models (Koo et al. 2002; Sekido et al. 2003; Huang et al. 2004;
Lao et al. 2004). Injured neurons express increased numbers of peptides (substance
P, somatostatin and calcitonin gene-related peptide) related to pain transmission,
a phenomenon commonly referred to as neuronal plasticity (Hokfelt 1991). With
persistent inflammation, neuronal plasticity causes hyperalgesia (hyperexcitable to
pain). Research groups led by Berman and Zhang identified that AA differs between
chronic pain animal models (induced by persistent inflammation) and normal animal
models. They concluded that in hyperalgesic rats, both lower (10 Hz) and higher
(100 Hz) frequency electroacupuncture decreased paw withdrawal latency through
μ- and δ-opioid receptors (Zhang et al. 2004a). Conversely, in normal animals, only
lower frequency electroacupuncture, not higher frequency electroacupuncture, is
mediated through the μ- and δ-opioid receptors. Higher frequency electroacupunc-
ture elicits analgesic effects via the κ-opioid receptor (Han 2003). These researchers
have demonstrated the existence of different mechanisms in various animal models.
In peripheral inflamed tissue, immune cells express endogenous opiates and bind
with opioid receptors on peripheral afferent nerves (Stein 1995). This binding of
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opiates and their receptors can inhibit the transmission of noxious signals from the
peripheral nerve system (PNS) to the CNS. Local peripheral opioid receptors on
nerve endings are upregulated during inflammation and these peripheral receptors
are likely to be more responsive than those central receptors to AA (Sekido et al.
2003). Sekido’s research (2003) established that local blockade, rather than systemic
blockade, of opioid receptors decreased the analgesic effect of electroacupuncture.
Evidence for a neuroimmune link has informed recent debate concerning whether
endogenous opiates act as neurotransmitters or hormones: endorphins are capable
of functioning as neurotransmitters in the CNS and as hormones within peripheral
tissue. Given these complexities, AA cannot be explained by any single mechanism.

2.3.2 Serotonin and the Descending Pain Inhibitory
Pathway Theory

Our research group focuses on the role of central monoamimergic systems in AA,
with a particular emphasis on serotonin (5-hydroxytryptamine, 5-HT), speculated
to be an analgesic transmitter in an early study, which demonstrated an increase in
the threshold of tail pressure pain in Sprague-Dawley (SD) rats after application of
2 Hz electroacupuncture (Cheng et al. 1979). This analgesic effect diminished after
injection with the serotonin synthesis inhibitor, p-chlorophenylalanine (Tsai et al.
1989a). Thus, serotonin is thought to have a role in AA. Evidence suggests that
serotonin levels increase in the spinal cord (Tsai et al. 1989b) and that its precursor
(5-hydroxytryptophan) responds to enhanced analgesia at 2 Hz electroacupuncture
(Chang et al. 2004). In order to elucidate those receptor subtypes that serotonin
acts upon at different frequencies of electroacupuncture, we used antagonists for
5-HT1a, 5-HT2 and 5-HT3 receptor subtypes to analyze electroacupuncture-related
changes in analgesic effects. It has been found that electroacupuncture analgesia is
blocked by 5-HT1a and 5-HT3 antagonists at both low and high frequencies, whereas
electroacupuncture analgesia is enhanced by 5-HT2 antagonism at a high frequency
(100 Hz) (Chang et al. 2004). These results suggest the importance of the serotonin-
ergic pathway in AA and are supported by later studies (Baek et al. 2005; Kim et al.
2005).

There are many serotonin-releasing nuclei (serotoninergic neurons) in the CNS,
one of which is the nucleus raphe magnus (NRM). Positioned in the lower brainstem
(from lower pons to medulla), the NRM is associated with the descending pain
inhibitory pathway. As the axons of these serotoninergic neurons terminate at the
level of the spinal cord, they are termed the serotoninergic raphe-spinal neurons.
Electroacupuncture activates these neurons (Liu et al. 1986). Serotonin is released
from the terminals of the serotoninergic raphe-spinal neurons and then binds to
the receptors on the surface of the inhibitory interneurons. There are several 5-HT
receptor subtypes. The 5-HT1 and 5-HT3 subtypes are located in the dorsal horn of
the spinal cord and their agonists have been found to reduce pain (Danzebrink and
Gebhart 1991; Eide and Hole 1993). The 5-HT1a subtype is also an autoreceptor
within the NRM.
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The binding of serotonin to its receptor can activate the inhibitory interneu-
rons in the spinal cord, which contain enkephalin (enkephalinergic interneurons).
Enkephalin and μ/δ-opioid receptors are thought to play important roles in in-
hibiting pain sensation signals. These enkephalinergic interneurons presynaptically
block the signal transmission of peripheral nociception by releasing enkephalin.
Electroacupuncture, at both lower and higher frequencies, can activate the above-
mentioned mechanism.

2.3.3 Acupuncture and the Adenosine Receptor

Goldman et al. (2010) found that adenosine, a neuromodulator with anti-nociceptive
properties, was released during acupuncture in mice and that its anti-nociceptive ac-
tions required adenosine A1 receptor expression. Direct injection of an adenosine A1

receptor agonist replicated the analgesic effect of acupuncture. Inhibition of enzymes
involved in adenosine degradation potentiated the acupuncture-elicited increase in
adenosine, as well as its anti-nociceptive effect. These observations indicate that
adenosine mediates the effects of acupuncture and that interfering with adenosine
metabolism may prolong the clinical benefit of acupuncture (Goldman et al. 2010).
This is the first report to show involvement of the adenosine receptor in the effects
of acupuncture.

A schematic diagram indicating the mechanisms of acupuncture/Electroacu-
puncture-induced analgesia is shown in Fig. 2.1.

2.4 Acupuncture and Inflammation

It has been shown that long-term electroacupuncture reduces the activities of T and
B cells in the lymph nodes of collagen-induced arthritic mice (Yim et al. 2007). In
another study (Yu et al. 1998), the activity of splenic natural killer (NK) cells in mice
was enhanced after long-term electroacupuncture. The apparent immune modulating
effect of electroacupuncture is eliminated by β-endorphin antagonist (naloxone) in-
jection. In a hyperalgesic animal model, inflammatory responses (edema and hyperal-
gesia) are reduced by electroacupuncture (Zhang et al. 2004b, 2005; Choi et al. 2005).
This effect may be explained by endogenous opiates: injection of naloxone at the site
of injury can attenuate the anti-inflammatory action caused by electroacupuncture.
Therefore, it has been suggested that peripheral opioid receptors play a role in the anti-
inflammatory action (Sekido et al. 2003). However, the immediate anti-inflammatory
effect of electroacupuncture persists after intraperitoneal injection of naloxone. Us-
ing different study protocols, the anti-inflammatory effect of electroacupuncture
was shown to act via a non-opioid mechanism in the CNS (Sekido et al. 2003;
Zhang et al. 2004b). This conflicting evidence demonstrates that different mech-
anisms are involved in the long-term and immediate anti-inflammatory effects of
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Fig. 2.1 Schematic diagram showing the mechanisms of acupuncture/electroacupuncture-induced
analgesia

electroacupuncture. A schematic diagram indicating the mechanisms of acupuncture/
electroacupuncture-induced anti-inflammatory effects is shown in Fig. 2.2.

2.5 Acupuncture and Immunomodulation

Electroacupuncture can modulate the imbalance between the innate and acquired
immune systems. Electroacupuncture has been shown to have the ability to adjust
the pattern of leukocytes (granulocytes and lymphocytes) in human subjects (Mori
et al. 2002). Several lines of evidence indicate that this effect is associated with the
hypothalamus-pituitary-adrenal (HPA) axis (Son et al. 2002; Chiu et al. 2003; Lao
et al. 2004; Lee et al. 2004; Sung et al. 2004). Notably, hypothalamic messenger RNA
(mRNA) expression of proinflammatory cytokines induced by lipopolysaccharide
stimulation is reduced by electroacupuncture (Son et al. 2002). It has been reported
that lower frequency electroacupuncture (4 Hz) produces less of an analgesic effect
in animals that have undergone pituitary gland removal (Pomeranz et al. 1977). A
schematic diagram indicating the mechanisms of acupuncture/electroacupuncture-
induced immunomodulation is shown in Fig. 2.3.
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Fig. 2.2 Schematic diagram
showing the mechanisms of
acupuncture/electro-
acupuncture-induced
anti-inflammatory effects

Fig. 2.3 Schematic diagram
showing the mechanisms of
acupuncture/electro-
acupuncture-induced
immunomodulative effects

2.6 Acupuncture and Insomnia

Hyperarousal is associated with pathophysiology involving both the CNS and the
ANS (Bonnet and Arand 1997; Richardson 2007; Roth et al. 2007). Acupuncture is
potentially a unique method for insomnia intervention because of its direct effects
on the ANS (Huang et al. 2011). Certainly, acupuncture has been shown to influence
some known indicators of autonomic activities, such as blood pressure (Tam andYiu
1975; Williams et al. 1991; Sugiyama et al. 1995), pupil size (Ohsawa et al. 1997),
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skin conductance, thermographic skin temperature measurements (Ernst and Lee
1985; Hsieh et al. 1999), microneurographic evaluation of muscle sympathetic nerve
activities (Sugiyama et al. 1995; Knardahl et al. 1998), heart rate and/or pulse rate
(Nishijo et al. 1997; Hsieh et al. 1999), and heart rate variability (Haker et al. 2000;
Li et al. 2003b; Hsu et al. 2006; Litscher 2007).

At different acupoints, acupuncture can account for different effects on the ANS.
For example, acupoints Ximen (PC4) (Nishijo et al. 1997), Dazhui (GV14) and
Neiguan (PC6) (Li et al. 2003b), as well as Sishencong (EX-HN1) (Wang et al. 2002),
are all capable of increasing parasympathetic while simultaneously suppressing
sympathetic activities (Haker et al. 2000), whereas stimulation of the auricular Lung
(Haker et al. 2000) significantly increases parasympathetic activity without affecting
sympathetic activity. Moreover, whereas Quchi (LI11) (Haker et al. 2000) activates
both parasympathetic and sympathetic activities, Zusanli (ST-36) increases segmen-
tal sympathetic vasomotor activity with central sympathetic inhibition (Sugiyama
et al. 1995).

The caudal nucleus tractus solitarius (NTS) may be activated by acupunc-
ture, since the NTS is located in the dorsomedial medulla oblongata and receives
afferents primarily from the vagus and glossopharyngeal nerves (Cottle 1964; Cheng
et al. 2011). Ascending projections from the NTS have been traced through the lat-
eral and dorsal tegmentum and periventricular gray zone up to the rostral pons and
midbrain, terminating in the parabrachial nucleus, which in turn projects to the tha-
lamus, hypothalamus, preoptic area, bed nucleus of the stria terminalis, amygdala
and the frontal cortex; regions commonly belonging to the visceral-limbic forebrain
(Norgren 1978; Ryan 1985). Recently, studies have suggested the existence of neu-
rons in the NTS that are involved in generating sleep. Furthermore, microinjection
of morphine into the NTS provokes an enhancement of slow-wave sleep (SWS) and
this effect is blocked by naloxone (Reinoso-Barbero and de Andres 1995), suggest-
ing the somnogenic effect of the opioidergic system in the NTS. Yi and colleagues
(2004) demonstrated that activation of the cholinergic system in the caudal NTS
of the medulla oblongata mediates the enhancement of non-rapid eye movement
(NREM) sleep induced by electroacupuncture stimulation of Anmian (EX17) acu-
points. Electroacupuncture may also increase β-endorphin concentrations in the NTS
and subsequently alter sleep, since the NTS area is one of the anatomically distinct β-
endorphin pathways in the brain that is influenced by electroacupuncture (Bronstein
et al. 1993). It is believed that mechanisms of electroacupuncture-induced NREM
sleep enhancement may be mediated, in part, by cholinergic activation, stimulation
of the opioidergic neurons to increase the concentrations of β-endorphin and the
involvement of the μ-opioid receptors (Cheng et al. 2011).

A more recent study (Cheng et al. 2012) has demonstrated that high-frequency
(100 Hz) electroacupuncture at the Anmian acupoint enhanced SWS during the
dark period, but exhibited no direct effect on REM sleep. High-frequency
electroacupuncture-induced SWS enhancement was dose-dependently blocked by
microinjection of naloxone or a κ-opioid receptor antagonist (nor-binaltrophimine)
into the caudal NTS, whereas no such effect was seen after administration of a μ-
opioid receptor antagonist (naloxonazine) nor after a δ-opioid receptor antagonist
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(natrindole), suggesting that NTS κ-opioid receptors play a role in SWS enhance-
ment induced by high-frequency electroacupuncture. These results and those from
previous studies depict the opioid mechanisms of electroacupuncture-induced sleep.
A schematic diagram showing the mechanisms of acupuncture/electroacupuncture-
induced insomnia intervention is shown in Fig. 2.4.

2.7 Acupuncture and Nausea and Vomiting

Nausea and vomiting is primarily controlled by the vomiting center, an area in the
brainstem in the dorsolateral reticular formation of the medulla. This center is in-
fluenced by afferent stimuli from the CNS including the cerebral cortex, vestibular
and cerebellar nuclei and the chemoreceptor trigger zone. The chemoreceptor trigger
zone is close to the area postrema on the floor of the fourth ventricle. The chemore-
ceptor trigger zone is very sensitive to stimuli from chemoreceptors and pressure
receptors in the gut, and to circulating chemicals like opioids or other emetic drugs.
Histamine, serotonin-dopamine, acetylcholine, and opioid receptors are all found in
the chemoreceptor trigger zone.

Streitberger et al. (2006) have reviewed the mechanism underlying acupuncture at
Neiguan (PC6) against nausea and vomiting. They propose that several mechanisms
of action are responsible for the effect of PC6 on nausea and vomiting, as follows:

1. PC6 works through neurotransmitters. Many experimental studies have shown
that acupuncture influenced the endogenous opioid system (Han and Tere-
nius 1982) as well as serotonin transmission via activation of serotonergic and
noradrenergic fibers (Mao et al. 1980; Takeshige et al. 1992).

2. Acupuncture at PC6 affects the smooth muscle of the gut (Hu et al. 1995; Stern
et al. 2001).

3. Acupuncture at PC6 affects the somatovisceral reflex. Electrostimulation at PC6
inhibited the rate of transient lower esophageal sphincter relaxations triggered
by gastric distension in healthy volunteers, while sham acupuncture had no such
effect (Zou et al. 2005). In contrast to findings from Tatewaki et al. (2005), this
effect was not inhibited by naloxone, which thus suggests a non-opioid mecha-
nism is involved. Zou and colleagues speculated the possible involvement of a
somatovisceral reflex, which has been previously demonstrated to affect gastric
motility in rats (Sato et al. 1993).

4. PC6 works through sensory input inhibition. According to this theory, when sen-
sory input from gastric distension is inhibited, it leads to an inhibition of the
frequency of transient lower esophageal sphincter relaxations. Because acupunc-
ture has no influence on the residual lower esophageal sphincter pressure or on
the duration of lower esophageal sphincter relaxations, it seems unlikely that
acupuncture acts primarily on the efferent motor pathway (Zou et al. 2005).

5. PC6 stimulates a somatosympathetic reflex that induces gastric relaxation. The
reflex centre is within the medulla, and the ventrolateral medulla neurons may
play an important role (Tada et al. 2003).
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Fig. 2.4 Schematic diagram
showing the mechanisms of
acupuncture/electro-
acupuncture-induced
insomnia intervention

6. PC6 can increase vagal modulation. Huang et al. (2005) proposed that vagal
modulation could be examined through heart rate variability analysis. When nor-
malized high-frequency power was used to measure vagal modulation, normalized
high-frequency power increased in the PC6 group but not in the sham acupuncture
or no-treatment groups. Similar results were observed for acupuncture at PC6 in
combination with a second acupuncture point LI4 compared to a sham procedure
(Li et al. 2005).

7. PC6 may influence the cerebellar vestibular neuromatrix. According to functional
magnetic resonance imaging (fMRI) data, acupuncture at PC6 selectively acti-
vates the left superior frontal gyrus, anterior cingulated gyrus and dorsomedial
nucleus of the thalamus, whereas sham acupuncture or tactile stimulation fails to
do so (Yoo et al. 2004).

2.8 Acupuncture and Drug Addiction

The application of acupuncture in opiate addiction originated from a serendipitous
observation by Dr. Wen in 1972, who reported that acupuncture combined with
electrical stimulation at four body points and two ear points relieved the symptoms
of opioid withdrawal in persons with opiate addiction (Cui et al. 2008).

This method was later adopted in many clinical settings in Western countries,
using a protocol developed in 1985 by Dr. M. Smith, the head of the US National
Acupuncture DetoxificationAssociation (NADA). The NADA protocol describes the
insertion of five needles without the use of electrical stimulation bilaterally into the
outer ear or auricle at points termed the sympathetic, shenmen, kidney, lung, and liver.
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The NADA protocol advises that five-point auricular acupuncture relieves withdrawal
symptoms, prevents symptoms of craving, and increases patient participation rates
in long-term treatment programs (McLellan et al. 1993). Auricular acupuncture is
the most common form of acupuncture treatment for substance addiction in both the
US and the UK (Margolin 2003; D’Alberto 2004).

The mesolimbic dopamine system originates in the ventral tegmental area (VTA)
and projects to regions that include the nucleus accumbens and prefrontal cortex,
which are believed to play a pivotal role in the development of opiate addiction (Yang
et al. 2008a). Opiate abuse-induced changes in the levels of dopamine in the brain are
associated with feelings of well-being and pleasure, providing positive reinforcement
of continued opiate abuse (Weiss et al. 1992; Peoples et al. 1998). Conversely,
withdrawal from chronic opiate administration reduces dopamine outflow in the
nucleus accumbens (Diana et al. 1996; Rossetti et al. 1999). Opioid withdrawal
causes dysphonia and significant distress, a state that addicts seek to avoid and one
that can be a major motive for continuing opiate use (i.e. negative reinforcement)
(Wise et al. 1995; Weiss and Porrino 2002).

Early studies demonstrated the involvement of κ-opioid receptors underlying the
effects of acupuncture on morphine addiction. In 1993, Han and Zhang (1993)
reported the effectiveness of electroacupuncture in the morphine abstinence syn-
drome in a rat experimental model. The authors found that 100 Hz electroacupuncture
produced a statistically significant suppression of wet shakes, teeth chattering, escape
attempts, weight loss, and penile licking (p < 0.05) whereas 2 Hz electroacupunc-
ture produced a mild but significant suppression in escape attempts and wet shakes.
These results suggest that 100 Hz electroacupuncture was far more effective than
2 Hz electroacupuncture in suppressing withdrawal syndrome. Further studies have
suggested that electroacupuncture suppresses the opiate withdrawal syndrome by
activating κ-opioid receptors and dynorphin release (Wen and Ho 1982; Han and
Zhang 1993; Green and Lee 1988; Wu et al. 1999a; Cui et al. 2000).

Moreover, acupuncture affects the reinforcing effects of morphine. The method
of conditioned place preference (CPP) is a commonly used animal model of drug
craving (Markou et al. 1993). Wang et al. (2000) reported that morphine-induced
place preference in rats is significantly suppressed by frequencies of 2 and 2/100 Hz,
but not by 100 Hz. However, Shi et al. (2003) showed that 100 Hz electroacupunc-
ture significantly attenuated morphine-induced CPP, and this effect was completely
blocked by δ- and κ-opioid receptor antagonists, suggesting that the anti-craving
effects induced by 100 Hz electroacupuncture are mediated by the activation of δ-
and κ-opioid receptors.

In 2008, Yang et al. (2008a) reviewed the possible mechanism underlying the
effectiveness of acupuncture in the treatment of drug addiction and provided clear
evidence for the biological effects underlying the use of acupuncture to treat drug
abuse. This review provided a hypothetical model for the effects of acupuncture
on dopamine release in the nucleus accumbens. Regarding positive reinforcement,
acupuncture treatment activates GABAB receptors on the dopamine cell body and ac-
tivates presynaptic κ-opioid receptors in the nucleus accumbens through dynorphin
neurons, resulting in decreased dopamine release. Regarding negative reinforcement,
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acupuncture treatment stimulates enkephalin neurons in the hypothalamus and
interacts with μ-opioid receptors to inhibit ventral tegmental area GABAergic in-
terneurons and thus increases dopamine release in the nucleus accumbens (Yang
et al. 2008a).

In summary, neurochemical and behavioral evidence has shown that acupuncture
helps reduce the effects of positive and negative reinforcement involved in opiate
addiction, by modulating mesolimbic dopamine neurons. Moreover, several brain
neurotransmitter systems involving opioids and GABA have been implicated in the
modulation of dopamine release by acupuncture. A schematic diagram indicating
the mechanisms of acupuncture/electroacupuncture-induced beneficial effects on
positive and negative reinforcement involved in opiate addiction is shown in Fig. 2.5.

2.9 The Cerebral Cortex Plays an Important Role in the
Physiological Mechanism of Acupuncture

Electrophysiological recordings, including evoked potential recordings, blink reflex
and H reflex recordings, have been widely used for particular purposes. These signals
are stable and the sources are easily identified, making them suitable for use in
studying the mechanism of acupuncture, as shown in studies by Professor Ching-
Liang Hsieh at China Medical University.

2.9.1 The Auditory Endogenous Potential, P300

The auditory endogenous potential, P300, is a positive reflection wave with a latency
of 300–400 ms. P300 activity originates from multiple cerebral areas (Neshige and
Luders 1988, 1992; Tarkka et al. 1995, 1996). It is a reliable method for evaluating
recognition of a stimulus by the cerebral cortex. We therefore investigated the phys-
iological mechanism and response to acupuncture stimulation using the acupoints
formula. The observation that acupuncture stimulation of both Zusanli (ST36) acu-
points decreased P300 amplitudes suggested involvement of the cerebral cortex when
simultaneous sensations are received from both acupoints. No such changes were
observed in the non-acupoint assessment, which has been suggested to be related to
so-called acupoint specificity (Hsieh et al. 1998).

2.9.2 Sympathetic Skin Response and Somatosensory Evoked
Potentials

In order to study the physiological mechanism of acupuncture stimulation, palm
recordings of sympathetic skin response (SSR) were evoked by electrical stimula-
tion of the right median nerve in 13 normal adult volunteers. Median nerve-evoked
short-latency somatosensory evoked potential (SEP) recordings were taken at least
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Fig. 2.5 Schematic diagram showing the mechanisms of acupuncture/electroacupuncture-induced
beneficial effects on positive and negative reinforcement involved in opiate addiction

one week after SSR recordings. Latency and amplitude calculations suggest that
acupuncture stimulation of both ST36 acupoints inhibited SSRs, which implies that
the cerebral cortex contributes at least in part to this inhibition (Hsieh 1998).

2.10 Intermittent-alternating Mode of Administering
Electroacupuncture Stimulation Postpones the
Development of Electroacupuncture Tolerance

As mentioned above, electroacupuncture produces analgesia that is mediated by a
variety of central neurochemical substances including opioid peptides, and different
electroacupuncture frequencies accelerate the release of different types of opioid
peptides in the CNS. However, no matter which frequency is applied, prolonged
electroacupuncture stimulation over several hours inevitably leads to a decrease
in the analgesic effect, a phenomenon known as “tolerance to electroacupuncture
analgesia,” or “electroacupuncture tolerance”, which hinders the use of “elec-
troacupuncture anesthesia” during major surgery. Clinical experience has revealed
that the effect of electroacupuncture analgesia can last longer if electroacupuncture
is applied intermittently.

We attempted to change the parameters and mode of stimulation in order to
avoid, or at least postpone, the development of electroacupuncture tolerance. Elec-
troacupuncture stimulation was applied to the bilateral ST36 and Sanyinjiao (SP6)
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acupoints in rats, using a simultaneous mode (S mode) on both legs or an al-
ternating mode (A mode) between the legs. A similar degree of analgesic effect
was obtained with both modes of stimulation. However, whereas tolerance usually
developed within 5 h in the S mode, it was postponed for 10 h in theA mode. It is there-
fore recommended that the alternating mode rather than the simultaneous mode be
used for treating chronic pain patients, in order to postpone or avoid electroacupunc-
ture tolerance without affecting the potency of electroacupuncture-induced analgesia
(Lin et al. 1993).

2.11 Effects of Acupuncture on Exercise Physiology

In addition to analgesia, acupuncture is able to modulate body functions, such as
heart rate and blood pressure, improve coronary artery blood flow, and lower fat and
cholesterol levels. It can also be used to improve gas metabolism and pulmonary res-
piratory function (Plummer 1981; Chang 1982; Liu 1990). Our group has compared
the effects of acupuncture at the PC6 and ST36 acupoints with those of acupuncture at
non-acupoints on cardiopulmonary function. Healthy male volunteers were divided
into three groups (16 subjects in each). Group 1 was treated with acupuncture at
PC6 and ST36; Group 2 was treated with acupuncture at non-acupoints; Group 3 re-
ceived no treatment. In the acupuncture groups, significant decreases were observed
in resting heart rate and carbon dioxide production, as well as a slight decrease in
oxygen consumption. These results provide further support for the hypothesis that
acupuncture can decrease the resting heart rate and carbon dioxide production, and
thus lower the metabolic rate (Lin et al. 1996).

We also investigated whether ear acupuncture affects exercise-induced heart rate
responses. Twelve healthy male subjects were included. Small objects (seeds, small
steel balls, etc.) were taped to ear acupoints in each subject. Measurement of 75%
VO2 maximum was performed with and without ear point pressing. We found that
(1) ear point pressing significantly increased oxygen consumption at rest and during
exercise, but not after exercise, (2) ear point pressing significantly decreased the heart
rate while resting but values did not differ significantly during and after exercise,
(3) ear point pressing significantly lowered the rate of perceived exertion at 10 and
15 min, but not significantly after 5 min of exercise. These results indicate that ear
point pressing may enhance exercise performance by virtue of its beneficial effects
on physiological responses (Lin et al. 1995).

2.12 Acupuncture fMRI Experiment

The brain controls many functional subsystems within the body and helps regu-
late homeostatic balance. The brain may be responsible for transducing the needle
stimulus into signals aimed at maintaining homeostatic balance within and across
functional subsystems. Noninvasive functional neuroimaging provides a means for
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observing acupuncture effects within the human brain and for better understanding
as to how multiple bodily functions may be modified simultaneously (Dhond et al.
2007).

MRI can measure regional change in blood oxygenation level-dependent (BOLD)
contrast, caused by increased neuronal activity during a specific task. Thus, fMRI
permits non-invasive mapping of brain activity during various specific tasks (Kwong
et al. 1992). Recently, fMRI has been used to map the sites of brain activation during
acupuncture. In their acupuncture fMRI experiment providing stimulus to the Zhiyin
(BL67) acupoint, Cho et al. (1998) presented the first evidence revealing the neuro-
logical effects induced by acupuncture, which were equivalent to increasing BOLD
signal intensity in the primary visual cortex upon passive light stimulation. This dis-
covery encourages further research using functional neuroimaging techniques into
defining the neural correlates of acupuncture stimulus. In almost identical settings
to the study conducted by Cho et al. (1998), Siedentopf and colleagues (2002) suc-
cessfully induced activations in the primary visual cortex by stimulating the BL67
acupoint with laser acupuncture. Li and colleagues (2003a) were also able to suc-
cessfully provoke visual activations, by applying electroacupuncture to more than
one acupoint (connecting positive electrodes to the Shugu (BL65) and BL67 acu-
points and negative electrodes to the Kinlun (BL60) and Zutonggu (BL66) acupoints)
along the same meridian. However, when Gareus and colleagues (2002) used almost
identical settings to those employed by Cho et al., with the only difference being that
the acupuncture stimulus was applied to the Guangming (GB37) acupoint instead
of to BL67, they failed to find any acupuncture-related brain activities. It is noted
that Cho et al. (2006) retracted their article of 1998 which presented the first evi-
dence in 2006. In other similar studies, researchers have reported activations in only
the hypothalamus in addition to the pain matrix (M1/S1, anterior cingulate cortex,
amygdala, hippocampus, superior temporal gyrus, insula, etc) instead of the brain
areas supposedly associated with the stimulated acupoints (Wu et al. 1999b, (2002;
Hsieh et al. 2001).

As mentioned previously, due to inherent difficulties in conducting fMRI ex-
periments with the acupuncture paradigm (for example, long carryover effects as
characterized by Ho et al. (2008)) as well as in the analyzing of fMRI data, results
from previous acupuncture fMRI studies have been inconclusive. The true hemody-
namic BOLD responses in relation to acupuncture stimuli will only be defined when
the experimental paradigms successfully avoid all confounding factors associated
with acupuncture stimuli, and when data analysis methods account for the substantial
inter-subject variability. Therefore, in one study, we specifically modeled acupunc-
ture stimulus-induced BOLD responses according to each individual-subject data
set. fMRI data were analyzed using the general linear model (GLM) as implemented
in Statistical Parametric Mapping 2 (SPM2) with a predefined BOLD time course,
with additional time-to-onset shifts. This study firstly revealed the wide variability of
acupuncture-induced BOLD onset responses across subjects and, more importantly,
demonstrated an approach that accurately defined the true BOLD onsets for each
individual subject (Ho et al. 2009).
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2.13 Investigations into Safe Needling Depths of Acupoints

If the depth of acupoint insertion extends beyond its safe level, especially in the
areas of the neck, chest and back, serious adverse events such as pneumothorax and
internal organ damage may occur (Chung et al. 2003). Although ancient Chinese
medical literature and modern acupuncture textbooks state needling depths for acu-
points, there is scant mention of their safe depths. Our group initially conducted adult
autopsies to study the safe needling depths of acupoints of the human back Bladder
Meridian; we later studied the safe needling depths of acupoints on the human chest
and back using computed tomography (CT) scanning (Lin 1982, 1991). Similarly,
Prof Yan’s group (Shao et al. 2007) at Shanghai University of Traditional Chinese
Medicine (TCM) studied safe needling depths in adult autopsies, and Prof Li’s group
(Li et al. 2004) at Heilongjiang University of TCM has used CT scanning and adult
autopsies to study safe needling depths for a few acupoints.

We conducted a meta-analysis of the published evidence concerning acupoint
needling depths, with the aim of providing a uniform guidance. We suggest that CT
or MRI be used to measure acupoint needling depths in the living human body. The
data can then be subjected to statistical analysis, using methods including multiple
regression analysis, to calculate safe needling depths (Chou et al. 2011; Lin et al.
2011). Our group’s CT scanning results indicate safe needling depths for acupoints
in the back and chest for different-sized people, i.e. normal, over- and under-weight
adults, and for sex differences (Tables 2.1–2.4) (Lin 2011).

2.14 The Mechanism of Moxibustion

Moxibustion is a traditional Chinese medical intervention that involves the burn-
ing of moxa (i.e. Artemisia vulgaris or mugwort) at the acupuncture points. One
form of moxibustion applies it directly to the skin surface at the acupuncture point,
whereas the indirect form of moxibustion places insulating materials (i.e. ginger,
salts) between the moxa cone and the skin (WHO 2007).

Unlike acupuncture stimulation, which involves thrusting or twisting needles,
resulting in various biochemical reactions that can produce effects throughout the
body, moxibustion uses heat stimulation at various temperature levels from mild skin
warming to tissue damage from burning. Therapeutic indications for moxibustion in-
clude stomach pain, nausea, dyspepsia, dysmenorrhea, knee osteoarthritis, diarrhea,
asthma, stroke, cancer and hypertension, and others (Yao 1985).

Lee et al. (2010) conducted a systematic review of moxibustion for cancer care and
concluded that there is no convincing evidence for the effectiveness of moxibustion.
However, two RCTs demonstrate that moxibustion as an adjunctive therapy is more
effective for reduction of chemotherapy-related side effects, specifically nausea and
vomiting, than chemotherapy alone (Chen et al. 2000; Kim et al. 2009).

The mechanisms of acupuncture have been extensively studied, whereas those of
moxibustion have been less well studied: recent evidence is summarized below:
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Table 2.1 Mean values with 95% confidence intervals for needling depths of acupoints in the chest
in different-sized male subjects

Acupoints Overweight adults Normal adults Underweight adults F
Mean ± 95% CI Mean ± 95% CI Mean ± 95% CI

Tiantu (CV22) 3.94 ± 0.19 2.87 ± 0.26 2.34 ± 0.65 19.61*
Xuanji (CV21) 0.94 ± 0.11 0.64 ± 0.10 2.30 ± 0.10 38.22*
Huagai (CV20) 0.89 ± 0.11 0.057 ± 0.10 0.25 ± 0.10 39.46*
Zigong (CV19) 0.89 ± 0.11 0.60 ± 0.10 0.29 ± 0.10 35.79*
Yutang (CV18) 0.88 ± 0.14 0.53 ± 0.10 0.28 ± 0.09 31.32*
Danzhong (CV17) 0.86 ± 0.11 0.52 ± 0.11 0.25 ± 0.09 36.96*
Zhongting (CV16) 0.95 ± 0.14 0.56 ± 0.13 0.34 ± 0.11 25.57*
Shufu (KI27) 4.19 ± 0.46 3.29 ± 0.48 2.32 ± 0.49 16.20*
Yuzhong (KI26) 2.98 ± 0.27 2.20 ± 0.25 1.50 ± 0.27 34.18*
Shencang (KI25) 2.59 ± 0.21 2.00 ± 0.21 1.26 ± 0.22 42.93*
Lingxu (KI24) 2.56 ± 0.17 2.13 ± 0.23 1.49 ± 0.19 32.09*
Shenfeng (KI23) 2.47 ± 0.17 1.96 ± 0.17 1.44 ± 0.17 40.78*
Bulang (KI22) 2.33 ± 0.15 1.95 ± 0.17 1.46 ± 0.15 33.64*
Qihu (ST13) 5.24 ± 0.48 4.15 ± 0.55 2.88 ± 0.47 23.71*
Kufang (ST14) 3.82 ± 0.36 3.10 ± 0.31 2.02 ± 0.29 32.21*
Wuyi (ST15) 3.11 ± 0.27 2.64 ± 0.52 1.38 ± 0.17 26.51*
Yingchuang (ST16) 2.78 ± 0.21 2.35 ± 0.53 1.33 ± 0.22 19.52*
Ruzhong (ST17) 2.59 ± 0.19 2.07 ± 0.38 1.23 ± 0.20 27.28*
Rugen (ST18) 2.27 ± 0.16 1.78 ± 0.22 1.19 ± 0.20 33.89*
Tianchi (PC1) 2.64 ± 0.21 2.25 ± 0.72 1.18 ± 0.21 11.97*
Yunmen (LU1) 6.73 ± 0.55 5.14 ± 0.57 3.26 ± 0.79 32.78*
Zhongfu (LU2) 5.05 ± 0.62 3.69 ± 0.47 2.20 ± 0.70 24.06*
Zhourong (SP20) 3.71 ± 0.50 2.70 ± 0.35 1.68 ± 0.51 21.06*
Xiongxiang (SP19) 3.15 ± 0.37 2.26 ± 0.23 1.53 ± 0.43 23.38*
Tianxi (SP18) 2.88 ± 0.29 2.05 ± 0.25 1.32 ± 0.19 40.68*
Shidou (SP17) 2.61 ± 0.21 1.91 ± 0.22 1.28 ± 0.18 45.01*
Zhejin (GB23) 3.48 ± 0.39 2.43 ± 0.26 1.73 ± 0.37 28.00*
Yuanye (GB22) 4.52 ± 0.41 3.07 ± 0.34 2.20 ± 0.33 43.58*

The definitions for “Overweight adults”, “Normal adults” and “Underweight adults” are following
the guidance of the Department of Health, Taiwan: “The suggested ideal body weight of Taiwanese
people”. As such, readers from outside Taiwan should bear in mind that ideal body weights differ
between countries. The specified needling depths in the table are a suggested guide only. The
data are extracted from JG Lin’s Review on the History and Practice of the Needling Depth of
Acupoints (2011), National Research Institute of Chinese Medicine (Chinese), Taipei, Taiwan.
According to “The suggested ideal body weight of Taiwanese people”, ideal body weights are
calculated as follows: Males: The ideal body weight is 62 kg for a height of 170 cm. For every
increase or decrease by 1 cm in height, the ideal body weight increases or decreases accordingly
by 0.6 kg; Females: The ideal body weight is 52 kg for a height of 158 cm. For every increase or
decrease by 1 cm in height, the ideal body weight increases or decreases accordingly by 0.5 kg;
The normal range varies from between −10% and 10% outside the ideal body weight. Excess body
weight for height than the normal range is defined as overweight, while body weight falling below
the normal range is defined as underweight
X ± 1.96 SD: 95% confidence interval (CI), X: mean depth, units are provided in centimeters
F is the statistic for One-way ANOVA
*p < 0.01



36 J.-G. Lin and Y.-H. Chen

Table 2.2 Mean values with 95% confidence intervals for needling depths of acupoints in the chest
in different-sized female subjects

Acupoints Overweight adults Normal adults Underweight adults F
Mean ± 95% CI Mean ± 95% CI Mean ± 95% CI

Tiantu (CV22) 4.46 ± 0.42 3.69 ± 0.46 3.01 ± 0.80 7.39*
Xuanji (CV21) 1.37 ± 0.27 1.03 ± 0.25 0.41 ± 0.33 9.81*
Huagai (CV20) 1.18 ± 0.29 0.88 ± 0.23 0.49 ± 0.38 5.24*
Zigong (CV19) 1.32 ± 0.24 0.97 ± 0.19 0.50 ± 0.40 9.73*
Yutang (CV18) 1.42 ± 0.25 1.00 ± 0.20 0.56 ± 0.46 9.89*
Danzhong (CV17) 1.55 ± 0.23 1.07 ± 0.22 0.71 ± 0.57 8.63*
Zhongting (CV16) 1.75 ± 0.003 1.41 ± 0.32 0.90 ± 0.76 4.17*
Shufu (KI27) 4.31 ± 0.72 3.36 ± 0.47 2.23 ± 0.46 9.90*
Yuzhong (KI26) 2.93 ± 0.44 2.46 ± 0.33 1.53 ± 0.55 9.31*
Shencang (KI25) 2.69 ± 0.39 2.29 ± 0.29 1.53 ± 0.46 8.35*
Lingxu (KI24) 2.70 ± 0.35 2.40 ± 0.26 1.69 ± 0.57 7.19*
Shenfeng (KI23) 2.89 ± 0.32 2.46 ± 0.24 1.79 ± 0.60 9.52*
Bulang (KI22) 2.95 ± 0.30 2.49 ± 0.23 1.79 ± 0.45 11.15*
Qihu (ST13) 4.73 ± 0.77 3.75 ± 0.57 2.46 ± 1.10 8.14*
Kufang (ST14) 3.51 ± 0.51 3.04 ± 0.45 2.06 ± 1.07 5.52*
Wuyi (ST15) 3.05 ± 0.52 2.72 ± 0.38 1.76 ± 0.82 5.61*
Yingchuang (ST16) 2.94 ± 0.47 2.66 ± 0.37 1.90 ± 0.78 4.08*
Ruzhong (ST17) 2.91 ± 0.42 2.58 ± 0.33 1.93 ± 0.62 4.73*
Rugen (ST18) 2.92 ± 0.40 2.44 ± 0.31 1.69 ± 0.56 9.45*
Tianchi (PC1) 3.34 ± 0.69 2.86 ± 0.37 1.89 ± 0.73 5.37*
Yunmen (LU1) 5.84 ± 0.79 4.42 ± 0.76 3.51 ± 1.59 6.52*
Zhongfu (LU2) 4.43 ± 0.55 3.74 ± 0.47 2.81 ± 1.45 5.39*
Zhourong (SP20) 3.82 ± 0.59 3.49 ± 0.46 2.37 ± 1.15 4.72*
Xiongxiang (SP19) 3.70 ± 0.53 3.31 ± 0.42 2.23 ± 0.82 6.40*
Tianxi (SP18) 3.41 ± 0.53 3.06 ± 0.44 2.07 ± 0.79 5.25*
Shidou (SP17) 3.34 ± 0.53 2.80 ± 0.40 1.83 ± 0.72 7.49*
Zhejin (GB23) 3.63 ± 0.57 3.43 ± 0.43 2.24 ± 0.99 5.24*
Yuanye (GB22) 4.06 ± 0.64 3.72 ± 0.54 2.39 ± 1.08 5.48*

The definitions for “Overweight adults”, “Normal adults” and “Underweight adults” are following
the guidance of the Department of Health, Taiwan: “The suggested ideal body weight of Taiwanese
people”. As such, readers from outside Taiwan should bear in mind that ideal body weights differ
between countries. The specified needling depths in the table are a suggested guide only. The
data are extracted from JG Lin’s Review on the History and Practice of the Needling Depth of
Acupoints (2011), National Research Institute of Chinese Medicine (Chinese), Taipei, Taiwan
X ± 1.96 SD: 95% confidence interval (CI), X: mean depth, units are provided in centimeters
F is the statistic for One-way ANOVA
*p < 0.01

• Increasing spinal cord concentrations of dynorphin and endomorphin.
• Decreasing the relative hypothalamic CRH mRNA expression level.
• Reducing 5-hydroxytryptamine concentrations in the colon.
• Antitumor effects.
• Regulating of renal function and hormone secretion with body fluid metabolism.
• Causing mast cell degranulation.
• Immunomodulation.
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Table 2.3 Mean values with 95% confidence intervals for needling depths of acupoints in the back
from different-sized male subjects

Acupoints Overweight adults Normal adults Underweight adults F
Mean ± 95% CI Mean ± 95% CI Mean ± 95% CI

Dazhui (GV14) 6.76 ± 0.41 5.39 ± 0.40 4.81 ± 0.54 20.90*
Taodao (GV13) 6.35 ± 0.40 5.24 ± 0.40 4.66 ± 0.47 17.03*
Shenzhu (GV12) 5.39 ± 0.37 4.79 ± 0.35 4.10 ± 0.34 14.13*
Shendao (GV11) 4.86 ± 0.32 4.30 ± 0.30 3.65 ± 0.23 18.95*
Lingtai (GV10) 4.88 ± 0.32 4.27 ± 0.30 3.56 ± 0.21 22.69*
Zhiyang (GV9) 4.86 ± 0.33 4.20 ± 0.27 3.47 ± 0.19 27.32*
Jianzhongshu (SI15) 7.43 ± 0.50 6.47 ± 0.59 5.77 ± 0.70 8.18*
Dazhu (BL11) 6.98 ± 0.54 6.19 ± 0.49 5.36 ± 0.79 7.33*
Fengmen (BL12) 6.21 ± 0.50 5.53 ± 0.47 5.08 ± 0.77 3.95*
Feishu (BL13) 5.70 ± 0.49 5.15 ± 0.48 4.67 ± 0.66 3.73*
Jueyinshu (BL14) 5.37 ± 0.47 4.76 ± 0.41 4.39 ± 0.57 4.42*
Xinshu (BL15) 5.04 ± 0.67 4.54 ± 0.43 4.27 ± 0.50 2.25*
Dushu (BL16) 5.18 ± 0.47 4.52 ± 0.48 4.13 ± 0.45 5.34*
Geshu (BL17) 5.30 ± 0.47 4.55 ± 0.46 4.18 ± 0.47 6.28*
Jianwaishu (SI14) 6.05 ± 0.39 5.39 ± 0.43 5.00 ± 0.63 4.79*
Fufen (BL41) 5.10 ± 0.45 4.37 ± 0.37 4.38 ± 0.59 3.40*
Pohu (BL42) 4.40 ± 0.37 3.75 ± 0.35 3.56 ± 0.50 5.06*
Gaohuang (BL43) 3.98 ± 0.35 3.34 ± 0.35 2.98 ± 0.41 7.99*
Shentang (BL44) 3.75 ± 0.36 2.98 ± 0.30 2.57 ± 0.35 13.39*
Yixi (BL45) 3.70 ± 0.46 2.76 ± 0.28 2.28 ± 0.37 16.03*
Geguan (BL46) 3.66 ± 0.45 2.63 ± 0.28 2.33 ± 0.36 15.08*
Quyuan (SI13) 5.36 ± 0.32 4.76 ± 0.35 4.31 ± 0.42 8.78*

The definitions for “Overweight adults”, “Normal adults” and “Underweight adults” are following
the guidance of the Department of Health, Taiwan: “The suggested ideal body weight of Taiwanese
people”. As such, readers from outside Taiwan should bear in mind that ideal body weights differ
between countries. The specified needling depths in the table are a suggested guide only. The
data are extracted from JG Lin’s Review on the History and Practice of the Needling Depth of
Acupoints. Taipei: National Research Institute of Chinese Medicine (Chinese), Taipei, Taiwan.
X ± 1.96 SD: 95% confidence interval (CI), X: mean depth, units are provided in centimeters
F is the statistic for One-way ANOVA
*p < 0.01

• Decreasing gastric injury and apoptosis of gastric mucosal cells while increasing
mucosal expression of transforming growth factor (TGF)-α and heat shock protein
70 (Hsp70) .

• Increases hepatic Hsp70 expression and protects the liver from ischemia-
reperfusion injury.

• Inhibiting sphincter of Oddi (SO) and internal anal sphincter motility through
nitrergic neural release of NO.

• Cardioprotection through electroacupuncture and by local somatothermal stimu-
lation.
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Table 2.4 Mean values with 95% confidence intervals for needling depths of acupoints in the back
in different-sized female subjects

Acupoints Overweight adults Normal adults Underweight adults F
Mean ± 95% CI Mean ± 95% CI Mean ± 95% CI

Dazhui (GV14) 6.37 ± 0.71 5.21 ± 0.70 4.35 ± 0.19 5.91*
Taodao (GV13) 6.01 ± 0.45 4.97 ± 0.58 4.13 ± 0.88 8.58*
Shenzhu (GV12) 5.36 ± 0.35 4.40 ± 0.39 3.60 ± 0.64 15.31*
Shendao (GV11) 5.01 ± 0.38 3.97 ± 0.30 3.40 ± 0.64 18.12*
Lingtai (GV10) 4.89 ± 0.35 3.83 ± 0.28 3.28 ± 0.63 21.03*
Zhiyang (GV9) 4.90 ± 0.41 3.86 ± 0.29 3.37 ± 0.67 15.06*
Jianzhongshu (SI15) 6.62 ± 0.48 5.87 ± 0.62 4.15 ± 1.36 10.43*
Dazhu (BL11) 6.42 ± 0.53 5.39 ± 0.62 4.27 ± 0.96 8.77*
Fengmen (BL12) 5.83 ± 0.39 4.78 ± 0.61 4.13 ± 1.08 6.97*
Feishu (BL13) 5.32 ± 0.38 4.43 ± 0.46 4.03 ± 0.97 6.66*
Jueyinshu (BL14) 5.07 ± 0.47 4.25 ± 0.43 3.73 ± 0.87 6.40*
Xinshu (BL15) 4.91 ± 0.51 3.97 ± 0.32 3.63 ± 0.88 8.36*
Dushu (BL16) 4.90 ± 0.49 3.86 ± 0.30 3.63 ± 0.80 10.35*
Geshu (BL17) 4.91 ± 0.47 3.92 ± 0.37 3.58 ± 0.92 8.57*
Jianwaishu (SI14) 5.57 ± 0.41 4.91 ± 0.48 3.85 ± 0.81 8.83*
Fufen (BL41) 4.85 ± 0.31 4.07 ± 0.42 3.07 ± 0.85 12.60*
Pohu (BL42) 4.35 ± 0.28 3.53 ± 0.31 2.60 ± 0.74 19.67*
Gaohuang (BL43) 3.96 ± 0.32 3.15 ± 0.31 2.30 ± 0.61 18.00*
Shentang (BL44) 3.67 ± 0.35 2.75 ± 0.27 2.02 ± 0.48 21.33*
Yixi (BL45) 3.59 ± 0.37 2.56 ± 0.23 1.88 ± 0.54 24.99*
Geguan (BL46) 3.59 ± 0.40 2.53 ± 0.28 1.78 ± 0.49 22.77*
Quyuan (SI13) 5.16 ± 0.37 4.32 ± 0.39 3.08 ± 0.58 18.83*

The definitions for “Overweight adults”, “Normal adults” and “Underweight adults” are following
the guidance of the Department of Health, Taiwan: “The suggested ideal body weight of Taiwanese
people”. As such, readers from outside Taiwan should bear in mind that ideal body weights differ
between countries. The specified needling depths in the table are a suggested guide only. The
data are extracted from JG Lin’s Review on the History and Practice of the Needling Depth of
Acupoints (2011), National Research Institute of Chinese Medicine (Chinese), Taipei, Taiwan
X ± 1.96 SD: 95% confidence interval (CI), X: mean depth, units are provided in centimeters
F is the statistic for One-way ANOVA
*p < 0.01

2.14.1 Increasing Spinal Cord Concentrations of Dynorphin
and Endomorphin

Liu et al. (2010) reported that moxibustion can significantly enhance the pain thresh-
old of rats with chronic visceral hyperalgesia, and that this effect may be closely
related to increased spinal cord concentrations of dynorphin and endomorphin. The
moxibustion was applied bilaterally to the Tianshu (ST25) and Shangjuxu (ST37)
acupoints, using a fine moxibustion stick with the smoldered end held 2 cm away
from the acupoints, once daily for 10 min each time, 7 times in total. Moxibustion
significantly decreased visceral pain caused by colorectal distension in the rat model
and also increased spinal cord concentrations of dynorphin and endomorphin.
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2.14.2 Decreasing the Relative Hypothalamic CRH mRNA
Expression Level

In another study (Zhou et al. 2011), bilateral moxibustion at the ST25 and ST37
acupoints significantly decreased visceral sensitivity to colorectal distension in
rats and also decreased the hypothalamic CRH mRNA expression level relative to
control levels.

2.14.3 Reducing 5-Hydroxytryptamine Concentrations
in the Colon

Zhou et al. (2009) evaluated the effects of moxibustion on rectal sensory thresholds
and analyzed its possible mechanisms in the treatment of chronic visceral hyper-
sensitivity in rats. Moxibustion at ST25 (bilateral) increased the pain threshold and
restored normal sensitivity by reducing 5-hydroxytryptamine concentrations in the
rat colon.

2.14.4 Antitumor Effects

Qiu et al. (2004) investigated the effects of moxibustion on serum interleukin
(IL)-2 and IL-12 levels, as well as on NK cell and ascitic tumor cell activities, in
tumor-bearing H22 mice. They found that moxibustion can inhibit tumor growth, in
direct relation to the increase in serum IL-2 and IL-12 levels and the enhancing NK
cell activities.

2.14.5 Regulating of Renal Function and Hormone Secretion
with Body Fluid Metabolism

Lee et al. (1997) investigated the effects of moxibustion at the meridian points
Xinshu (BL15) and Xiaochangshu (BL27), in regard to renal function, systolic
blood pressure, plasma levels of renin activity, aldosterone and atrial natriuretic
peptide, in spontaneously hypertensive rats. Their results showed that urine vol-
ume increased significantly after moxibustion at BL15, but decreased after BL27
application. Urinary excretion of Na+ decreased after moxibustion at both meridian
points. Systolic blood pressure decreased after moxibustion at BL15, whereas no
such effect was observed at BL27. Plasma levels of aldosterone and renin activity
increased significantly, but levels of atrial natriuretic peptide decreased significantly,
after moxibustion at BL15. Plasma levels of aldosterone and atrial natriuretic peptide
increased significantly after moxibustion at BL27. These results suggest that mox-
ibustion at BL15 and BL27 relates to the regulation of renal function and hormone
secretion with body fluid metabolism (Lee et al. 1997).
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2.14.6 Causing Mast Cell Degranulation

Shi et al. (2011) investigated the effects of moxibustion on the morphology and
function of mast cells at ST25 in rats with trinitrobenzene sulfonic acid-induced
colitis. They observed an improvement in colonic injury in the moxibustion group
and a markedly higher degranulation ratio of mast cells at the ST25 acupoint in the
moxibustion group than in the control group. These data suggest that moxibustion
exerted its effect on healing-impaired colonic mucosa by increasing the degranulation
ratio of local mast cells, but had little effect on their morphology.

2.14.7 Immunomodulation

Yamashita et al. (2001) measured human peripheral lymphocyte subpopulations after
direct moxibustion using moxa cones the size of a half-rice grain. They found that
after direct moxibustion, the NK cell percentage decreased and CD4/CD8 ratio in-
creased significantly. In rabbits, the CD4/CD8 ratio was significantly increased and
recovered at between 24 and 72 h after treatment. These results revealed that direct
moxibustion has at least a transient influence on the immune system.

2.14.8 Decreasing Gastric Injury and Apoptosis of Gastric
Mucosal Cells While Increasing Mucosal Expression
of TGF-α and Hsp70

Chang et al. (2007) observed the effects of pre-moxibustion on apoptosis and pro-
liferation of gastric mucosal cells in rats with stress-induced ulcers, and analyzed
the relationship between those effects and the expression of Hsp70. They found that
moxibustion at the ST36 and Liangmen (ST21) points significantly decreased gastric
injury and apoptosis of gastric mucosal cells, while it markedly increased the mu-
cosal expression of TGF-α and Hsp70 as well as the proliferation of gastric mucosal
cells. Their results suggested that the protective effects are closely related to its ac-
tions in promoting the synthesis of TGF-α and proliferation of gastric mucosal cells,
suppressing gastric mucosal cell apoptosis, and upregulating Hsp70 expression.

2.14.9 Increases Hepatic Hsp70 Expression and Protects
the Liver from Ischemia-Reperfusion Injury

One study was designed to test the hypothesis that hepatic Hsp70 could be induced by
local somatothermal stimulation in the right seventh intercostal nerve territory and
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that preconditioning rats with local somatothermal stimulation would protect the
liver from subsequent ischemia-reperfusion injury. The study concluded that mild
local heat stress (one dose) on the right seventh intercostal nerve territory upregulated
hepatic gene expression of Hsp70 and protected the liver from subsequent ischemia-
reperfusion injury. Therefore, local somatothermal stimulation might be appropriate
in patients facing ischemia-reperfusion challenge of the liver (Lin et al. 2001).

2.14.10 Inhibiting Sphincter of Oddi (SO) and Internal Anal
Sphincter Motility through Nitrergic Neural Release of
Nitric Oxide (NO)

NO is a recognized signal transduction mechanism and plays a role in killing victim
cells (Änggård 1994; Nathan and Xie 1994). NO also plays a role in the gastroin-
testinal system and acts as a neurotransmitter in nonadrenergic, noncholinergic (or
“nitrergic”) neurons of the peripheral nervous system (Bredt et al. 1990; Bult et al.
1990; Änggård 1994).

To examine the way in which local somatothermal stimulation inhibits the func-
tion of the SO in humans and in animals with different types of SO, Chiu et al. (1998)
measured SO activity with continuously perfused open-tip manometric methods in
anesthetized cats and rabbits. Local somatothermal stimulation was achieved by ap-
plying an electroheating rod 0.5 cm away from the skin area near the right subcostal
region. The local heat-induced SO relaxation was not inhibited by pretreatment with
atropine, propranolol, phentolamine or anti-cholecystokinin octapeptide, but was
almost completely blocked by infiltration of local anesthetics. Pretreatment with a
NO synthesis inhibitor also blocked the relaxation, which was reversed by pretreat-
ment with L-arginine, but not by D-arginine. The inhibition of SO motility by local
heat in rabbits was also blocked by pretreatment with L-NAME, and this blockade
was reversed by L-arginine. Application of local heat in patients demonstrated obvi-
ous inhibitory SO responses. These observations indicated that local somatothermal
stimulation inhibits SO motility in animals through the activation of heat-sensitive
NO-mediated neural release.

Another study was performed to examine how local somatothermal stimulation
inhibits functioning of the internal anal sphincter. Local somatothermal stimulation
was achieved by applying an electroheating rod 1 cm away from the skin area at the
right popliteal region. The responses were further manipulated by pretreating the
rabbits with agonists or antagonists linked to NO synthesis. The results revealed that
local somatothermal stimulation inhibited internal anal sphincter motility through
the activation of nonadrenergic noncholinergic neural release of NO (Jiang et al.
2000).
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2.14.11 Proteomic Analysis Finds Different Myocardial
Protective Mechanisms for Median Nerve Stimulation
by Electroacupuncture and by Local Somatothermal
Stimulation

It is reported that ischemia-reperfusion injury of the heart can be attenuated by
application of median nerve stimulation (MNS) through either electroacupuncture
or local somatothermal stimulation (Lin et al. 2001). A study in rats investigated
the differences in myocardial protein expression between each MNS application
method (Tsou et al. 2004). MNS in response to electroacupuncture followed by a
30 min rest period or by three doses of local somatothermal stimulation resulted
in cardioprotection against ischemia-reperfusion injury. However, the myocardial
protein expression profiles differed markedly between the electroacupuncture and the
local somatothermal stimulation groups. Thus, MNS produced by electroacupuncture
and by local somatothermal stimulation attenuates ischemia-reperfusion injury in rat
hearts through different protective mechanisms (Tsou et al. 2004).

2.15 Ginger Moxibustion

There are various ways of practicing moxibustion. Commonly used techniques in-
volve burning a moxa stick directly over the skin at an acupuncture point (Cardini
and Weixin 1998). However, indirect moxibustion places insulating materials such
as monkshood cake or sliced ginger or garlic between the body and a burning moxa
cone (Shen et al. 2006).

The therapeutic effects of ginger moxibustion are superior to those of acupuncture
treatment for the treatment of cervical vertigo (Xiaoxiang 2006). Ginger moxibustion
is also reported to produce reliable effects in the treatment of chemotherapy-induced
leukopenia (Zhao et al. 2007). Few mechanistic studies of indirect moxibustion exist.
One study reported moxibustion may act by producing modest thermal action and a
sympathetic vibration at the skin surface (Shen et al. 2006). Another study reported
that ginger moxibustion is effective in relieving abdominal pain in patients with pri-
mary dysmenorrhea. It is thought that this effect may be associated with the lowering
of plasma endothelin-1 levels and elevations in serum NO (Yang et al. 2008b).
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Chapter 3
Acupuncture for Cancer Pain

Carole A. Paley and Mark I. Johnson

Abstract Cancer pain is a major challenge in healthcare and many patients report
unsatisfactory pain relief. Current pain relieving strategies include the use of opioid-
based analgesia, bisphosphonates and radiotherapy. Although patients experience
some pain relief, these interventions may produce unacceptable side-effects which
inevitably affect the quality of life. Acupuncture represents a potentially valuable
adjunct to existing strategies for pain relief and it is known to be relatively free of
harmful side-effects. Acupuncture is used in palliative care settings for all types of
cancer pain, but the evidence-base is sparse, inconclusive and there is very little
evidence to show its effectiveness in relieving cancer-related pain. The aim of this
chapter is to review the biological mechanisms underpinning acupuncture as a treat-
ment for cancer pain using a Western medical acupuncture model, discuss the clinical
indications for treatment, consider acupuncture techniques and safety issues, as well
as review the current evidence for clinical efficacy. Directions for future research
will also be discussed.

3.1 Introduction

Cancer-related pain remains a major challenge in modern healthcare and significant
pain is not limited to the later stages of disease (Cleeland 2006). It has been reported
that 40% of individuals with early or intermediate stage cancer and 90% of those with
advanced cancer will experience moderate to severe pain (Laird and Colvin 2008).
The European Pain in Cancer survey screened for patients experiencing cancer pain
at least weekly. Of the 5,084 adult patients contacted for the survey, 56% experienced
moderate to severe pain at least monthly and of those prescribed analgesics, 63%
experienced breakthrough pain (Breivik et al. 2009). Late-stage cancer pain often has
multiple causes, with bone destruction being a major cause of severe pain in 70% of
patients (Cleeland 2006). Many patients report unsatisfactory pain relief, particularly
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in cases of pain which is difficult to control, such as bone pain and neuropathic pain
(Caraceni and Portenoy 1999; Diel 2006; Laird and Colvin 2008). Poorly controlled
pain affects physical and psychological well-being leading to a decreased quality
of life for the patient (Vallerand et al. 2007; van den Beuken-van Everdingen et al.
2007a,b).

There is evidence to suggest that acupuncture is widely used in palliative cancer
care (Filshie 1990; Dillon and Lucas 1999; Leng 1999; Chang et al. 2011; Filshie
and Rubens 2011) and large surveys show that a relatively high percentage of cancer
patients use various complementary therapies for pain and other symptoms (Ernst
2003; Ernst et al. 2007; Eustachi et al. 2009). Nevertheless, there is relatively little
evidence available to support the use of acupuncture specifically for cancer pain.
There continues to be a debate about its efficacy and recent systematic reviews are
inconclusive with any positive results overshadowed by the poor quality of the trials
included in the reviews (Lee et al. 2005; Ernst and Lee 2010; Paley et al. 2011a;
Peng et al. 2010).

Acupuncture is delivered by practitioners aligned to different philosophical ap-
proaches, most typically either the traditional Chinese Medicine (TCM) approach or
the Western medical acupuncture (WMA) model. Practitioners in the West tend to
select segmental points related to the affected region and symptoms and may also use
some traditional points that are supported by research evidence. Manual acupuncture
is the main technique in use, but a variety of other techniques are used to increase the
intensity of stimulation (e.g. electroacupuncture), to enhance the effects of acupunc-
ture in other ways (e.g. moxibustion) or to utilise micro-systems such as the ear
(auricular acupuncture).

3.2 The Mechanisms of Acupuncture for Cancer Pain

Pain associated with cancer may be due to the growth of a tumor, neural impingement,
metastatic spread, secondary to operative treatment or as a result of the cancer treat-
ment itself. Bony metastases are the main cause of cancer pain and occur commonly
in advanced prostate, breast, lung cancers and multiple myeloma (Lipton 2004; Diel
2006).

In recent years there has been much progress in our understanding of the patho-
physiology of cancer bone pain and it is known that cancer-induced bone pain is a
unique pain state, resulting from specific changes in the dorsal horn. These changes
result in pain with characteristics of both neuropathic and nociceptive-type pain and
unique characteristics of its own (Urch et al. 2003, 2005; Donovan-Rodriguez et al.
2005; Sevcik et al. 2005). In addition, bone metastases alter the proportion of no-
ciceptive specific (NS) to wide-dynamic range (WDR) cells in the spinal cord from
74:26% (NS:WDR) to 53:47% respectively (Urch et al. 2003). Because the WDR
cells start to interpret non-noxious stimuli as pain, this results in hypersensitivity
to mechanical and thermal input (allodynia) and exaggerated responses to noxious
input (hyperalgesia) (Clohisy and Mantyh 2003; Urch et al. 2003; Goblirsch et al.
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Fig. 3.1 The mechanisms of cancer-induced bone pain

2005). Figure 3.1 illustrates some of the mechanisms of pain resulting from bone
metastases in cancer.

To date, there are few clinical studies on the effects of acupuncture on cancer-
related pain. Consequently, we have to relate the findings of studies investigating
the physiological effects of acupuncture using animal models of cancer pain to the
human condition (Qi-Liang et al. 2006; Mao-Ying et al. 2006, 2008; Zhang et al.
2007, 2008; Rui-Xin et al. 2008). These studies suggest that a combination of mech-
anisms contribute to cancer-related pain and that interventions that reduce peripheral
and central transmission and sensitisation of pain-related information are likely to
relieve pain associated with cancer. A wealth of electrophysiological studies suggests
that acupuncture acts to inhibit ongoing nociceptive transmission and sensitisation
in the peripheral and central nervous system. The central mechanisms can be bet-
ter understood by considering both the segmental and extra-segmental effects of
acupuncture.

3.3 Segmental Analgesia and Desensitization

Acupuncture stimulates small myelinatedAδ fibres in muscle and skin which depress
activity in the dorsal horn of the spinal cord. This results in the release of inhibitory
neuromodulators such as enkephalin which depresses activity in nociceptive-specific
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(NS) and wide-dynamic range (WDR) neurons (Thompson and Filshie 2005). It is
claimed that it is necessary to retain the needles in situ for 10–20 min to ensure
the release of enkephalin (White et al. 2008b). Long-term depression (LTD) of
nociceptive transmission following Aδ fibre stimulation has been demonstrated in
animal studies as continuing for hours after withdrawal of the stimulus (Sandkühler
et al. 1997; Sandkühler 2000). Long-term depression of nociceptive transmission is
particularly relevant for patients suffering from chronic cancer pain.

Continuous or repetitious stimulation of Aδ fibres using electrical currents has
been shown to reduce dorsal horn sensitivity in rats (Sandkühler et al. 1997).
Chemical mediators such as dynorphin, substance P and interleukin-1β—all known
to facilitate persistent hyperalgesia—are suppressed by electroacupuncture (Zhang
et al. 2007). However, it must be borne in mind that the doses of stimulation via
electroacupuncture applied to animals in the laboratory represent ‘ideal’ conditions
which might not be possible to attain in the clinic.

It is widely thought that it is possible to produce a long-term depression of noci-
ceptive transmission in the dorsal horn for days or even weeks by manual acupuncture
alone (Sandkühler 2000; Carlsson 2002). Recent studies using mice have shown that
manual acupuncture with bi-directional stimulation (rotating the needle) stimulates
connective tissue which generates a strong afferent input to the dorsal horn and is
therefore likely produce a depressing effect (Langevin et al. 2006, 2007). The con-
nective tissue fibres have been found to wind around the needle as it rotates, thus
having a mechanical effect throughout the connective tissue matrix. It has also been
suggested that the release of oxytocin in response to non-noxious sensory stimulation
such as manual acupuncture may give rise to long-term elevations in pain thresh-
old (Carlsson 2002). It is therefore likely that acupuncture should help to prevent
allodynia and hyperalgesia resulting from central sensitisation.

The need for regular and repetitive stimulation of afferent Aδ fibres to achieve
long-lasting analgesia is borne out by anecdotal evidence which suggests that patients
with cancer pain need to be treated two or three times per week initially for optimal
effects, particularly in cases of cancer-induced bone pain where pain relief is often
achieved for a very short time (Filshie 1990).

3.4 Extra-Segmental Effects

Cumulative and sustained analgesic effects of acupuncture probably occur due to per-
manent changes in the endogenous opioid peptide mechanism (Clement-Jones et al.
1980; Guo et al. 1996). The release of β-endorphins results in the inhibition of pain
transmission in the dorsal horn via the descending pain inhibitory system; an effect
which is similar to the action of opioid drugs (Clement-Jones et al. 1980; Han 2004).
This finding is supported by clinical trials which show that administration of the opi-
oid antagonist naxolone reverses some of the pain-relieving effects of acupuncture
(Mayer et al. 1977; Zhou et al. 1981; Han and Terenius 1982; Ceccherelli et al. 2002;
Han 2003). When Zhou et al. (1981) injected the narcotic antagonist naloxone into
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discrete brain areas and assessed its effect on acupuncture analgesia in rabbits, it was
concluded that nuclei accumbens, amygdala, habenula and periaquaductal grey are
the strategic sites for endogenous opioids to exert their analgesic effect. Furthermore,
cumulative stimulation of Aδ fibres results in the increased manufacture and storage
of peptides and activates μ-opioid receptors thus prolonging the analgesic response
to acupuncture (Guo et al. 1996; Ceccherelli et al. 2002).

Non-opioid systems also play an important part in acupuncture analgesia. Sero-
tonin in the brainstem activates descending inhibitory systems resulting in the
release of serotonin and noradrenaline in the dorsal horn which inhibit nociceptive
transmission.

When an acupuncture needle is inserted into the skin, an immediate and powerful
sympathetic response occurs within a segmental distribution. This sometimes results
in striking effects such as flushed patches or sweating on the skin corresponding
with the relevant dermatome. In the long-term, it also reduces pain perception by
affecting activity in the hypothalamus (White et al. 2008c). This is a cumulative effect
occurring over several treatments and it probably does not matter where the needles
are inserted (Hopwood 2004). The effect of acupuncture on autonomic activity in the
hypothalamus might explain why patients often feel relaxed or experience improved
sleep quality after treatment. This in itself has a positive effect on quality of life as
many patients with intractable cancer pain suffer from anxiety and impaired sleep
(Portenoy and Lesage 1999; Theobald 2004).

Acupuncture can also produce a rapid analgesia via the application of strong
stimulation that activates Aδ and C fibres to a part of the body which is outside
the receptive field of the neurons causing the original pain. This so-called ‘counter
irritation’ elicits a rapid widespread reduction in pain via diffuse noxious inhibitory
controls (DNIC) (Willer et al. 1989; Bing et al. 1990; Le Bars et al. 1991) and can
persist for several minutes. This strong stimulus may cause discomfort and supports
claims that ‘de qi’ (needle sensation) is required for effective rapid acupuncture
analgesia (Benham and Johnson 2009). It also supports claims that strong needle
stimulation can be applied anywhere on the body to produce an analgesic effect
(Campbell 2006a).

Brain imaging studies have shown that acupuncture affects the limbic system
which modulates affective (emotional) responses to pain (Wu et al. 1999; Hui et al.
2000, 2005; MacPherson et al. 2008; Wang et al. 2008; Fang et al. 2009). The
C fibre ‘tactile system’ is an important component of this response. Light touch
stimulates mechanoreceptors in the skin and this induces a ‘limbic response’ which
reduces perception of the unpleasantness of pain and increases the sense of well-
being (Lund and Lundeberg 2006). This response can occur wherever the skin is
stimulated and suggests that point specificity may not be as important for central pain
modulation as it is in segmental acupuncture (Campbell 2006a; Aghabati et al. 2010).
This also explains why other therapies involving light touch (e.g. massage, gentle
mobilisations) have an anti-nociceptive effect (Lund et al. 2002; Campbell 2006b).
The limbic response occasionally results in euphoria or other extremes of emotion
(e.g. laughter or tears) (Campbell 1999). A positive feedback loop in the meso-limbic
system results in a continuous outflow from descending inhibitory pathways and may
help sustain analgesia (Han et al. 1986; Thompson and Filshie 2005).
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3.5 Myofascial Trigger Points

Another manifestation of chronic pain is the presence of reactive muscle spasm
which in turn causes additional pain and shortening of the muscle, affecting function
(Gunn 1989). It has been suggested that myofascial trigger points (MTPs) perpetuate
lower pain thresholds in uninjured tissues and that central sensitization may itself
be maintained by the presence of MTPs (Freeman et al. 2009). In a recent study
of chronic neck pain local anaesthetic was injected into MTPs which improved
function and suggested that the eradication of MTPs using acupuncture may be
a useful therapeutic tool (Freeman et al. 2009). The mechanism of acupuncture in
deactivating myofascial trigger points is not fully understood, although it is likely that
a combination of mechanical disruption and sensory stimulation helps to produce the
often rapid and dramatic improvements which occur (Cummings and Baldry 2007).
Where MTPs are present they are maintained by the continual release of acetylcholine
(ACh) which results in a sustained contraction and increasing energy demands in the
muscle but impeding the circulation. The effect of deactivating MTPs in terms of
normalising muscle tone, restoring muscle balance and thus improving mobility and
function has been noted in cancer patients and is an important therapeutic outcome
(Filshie 2005).

3.6 Clinical Technique and Dosage

There continues to be a debate about the efficacy of acupuncture for any pain state
(Ernst 2006). There is also a lack of agreement as to what constitutes an adequate dose
of acupuncture, although this will necessarily depend upon the nature and source of
the pain and how the patient responds to the treatment (White et al. 2008a). There
are practical, peer-reviewed guidelines for providing acupuncture for cancer patients,
which include criteria for acupuncture practice, indications, contraindications and
treatment guidelines (Filshie and Hester 2006). The safety aspects of these guide-
lines are summarised in the following section. To our knowledge, there has been no
published research investigating dose of acupuncture for cancer pain.

Manipulation of dosage may include the location and number of points, the amount
of needle stimulation and the duration and frequency of treatment. One systematic
review which defined an adequate dose of acupuncture for chronic pain conditions
recommended that acupuncture should be performed at least once per week for six
treatments (Ezzo et al. 2000). This was based on a review including 51 randomised
controlled trials which were scored for methodological quality using a validated
method (Jadad et al. 1996). After adjusting for study quality, six or more treatments
were associated with positive outcomes (p=0.05).Another systematic review includ-
ing 13 randomised controlled trials of acupuncture for chronic knee pain suggested
that an ‘adequate’ dose of acupuncture should consist of at least 6 weekly treatments
using four or more points for a duration of 20 min or more (White et al. 2007). As
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discussed earlier, sustained, repetitive stimulation of needles inserted in a segmen-
tal distribution for 10–20 min may result in sustained analgesia via depression of
nociceptive transmission in the spinal cord. Where rapid analgesia is required, for
example, in breakthrough cancer pain, strong stimulation techniques which elicit
diffuse noxious inhibitory controls might be effective although there is no published
research supporting this.

The treatment of myofascial trigger points in cancer must be treated with caution
because muscle spasm is often a protective function and when it occurs around a
potentially unstable spine, release of the trigger point could potentially result in a
lowering of muscle tone, sufficient to cause spinal instability (Filshie and Hester
2006; Cummings and Baldry 2007). Nevertheless, muscle spasm and trigger points
cause additional pain and loss of normal function, affecting mobility and quality of
life (Gunn 1989; Twycross 1995) and eliminating them can improve function and
help restore normal movement where there has previously been restriction.

Auricular acupuncture is also used to elicit autonomic effects (Haker et al. 2000;
Gao et al. 2008) and may be useful for pain relief although the precise mechanisms of
this type of acupuncture remain unclear (Harding et al. 2009). One RCT has found
that auricular acupuncture was effective for cancer pain relief (Alimi et al. 2003)
(refer to section ‘Clinical Research Evidence’) and auricular acupuncture has been
successfully used for some of the other distressing vasomotor symptoms associated
with cancer and its treatment such as hot flashes, nausea and breathlessness (Filshie
et al. 1996, 2005; Filshie and Hester 2006; Filshie and Rubens 2011). Auricular
acupuncture is based on the assumption that all internal organs are represented on
the ear, but unfortunately so many different auricular maps exist that there is little
agreement as to point location (Gori and Firenzuoli 2007; Usichenko et al. 2008).

3.7 Safety and Adverse Events

Although studies have shown acupuncture to be relatively safe from serious adverse
effects (MacPherson et al. 2001; White et al. 2001) practitioners should liaise closely
with the medical team and be aware that serious adverse events, though relatively
rare, continue to be reported (Ernst et al. 2011). Acupuncture is not contraindicated
in cancer provided that practitioners are aware of the precautions and relative
contraindications and they follow the available safety guidelines (Filshie and Hester
2006; AACP 2007). Acupuncture can be carried out in conjunction with other
treatments for pain and can be used to supplement other complementary therapies
and enhance exercise programmes, where appropriate, thus promoting functional
independence. It is important, however, that practitioners have a good understanding
of the overall condition and current management of their patients before using
acupuncture.
Absolute contraindications to acupuncture include:

• Severe immuno-suppression;
• Extreme needle phobia;
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• Severe clotting dysfunction and/or an unstable International Normalized Ratio
(INR) on anti-coagulants;

• Presence of a factor 2/prothrombin deficiency.

Relative contraindications and precautions include:

• Insertion of needles into a lymphodaemic limb;
• Insertion of needles into a tumor;
• Insertion of needles into an infected area;
• Insertion of needles in and around a potentially unstable spine.

Care must also be taken if a patient is suspected of or known to be a strong reactor
to acupuncture (Campbell 1999). In addition, electroacupuncture is contraindicated
where a cardiac pacemaker is present (Cummings 2011). There is also a potential
risk that some patients with incurable, but painful, conditions such as cancer may
be looking at acupuncture as a ‘cure’ so practitioners must encourage patients to
continue with prescribed medication.

3.8 Clinical Research Evidence

Three systematic reviews (Lee et al. 2005; Peng et al. 2010; Paley et al. 2011a)
of acupuncture for cancer-related pain have been conducted and all three identified
only one high quality study (Alimi et al. 2003). A recent Cochrane review (Paley
et al. 2011a,b) on acupuncture for cancer pain conducted by our team identified 253
published references from six electronic databases, but only three studies met the
review criteria (Table 3.1) and only one was judged to be of sufficient methodologi-
cal quality (Alimi et al. 2003). Alimi included 90 adult participants with cancer pain
randomized to one of three groups: auricular acupuncture (n = 29), placebo auricular
acupuncture (on placebo points) (n = 30) and ear seeds (on placebo points) (n = 31).
Pain scores on a visual analogue scale (VAS) and average electrical potential dif-
ferences were taken at 30 and 60 days. The reported results showed a significant
decrease in pain intensity of 36% (58–37 mm on VAS) from baseline at 2 months in
the acupuncture group with an insignificant change in the group having acupuncture
at placebo points (58–55 mm on VAS). The differences between the acupuncture and
placebo acupuncture groups was statistically significant (p < 0.0001). Pain scores at
30 days were also lower in the true acupuncture group than either of the other two
groups. The main criticisms of this research were the relatively small sample size
and the unblinding effect of using ear seeds as these had to be applied using tape.
Two low-quality studies which met the criteria for the review gave positive results
in favour of acupuncture for cancer pain (Dang and Yang 1998; Chen et al. 2008),
but these were judged to have methodological limitations, small sample sizes, poor
reporting and inadequate analysis of the data. Meta-analysis was not appropriate due
to heterogeneity of the included data. The Cochrane review concluded that there was
insufficient evidence to provide a judgement on whether acupuncture was effective
for treating cancer pain.
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Another systematic review (Bardia et al. 2006) examined the effectiveness of
various complementary and alternative medicine therapies for cancer related pain,
including acupuncture, but was unable to evaluate the efficacy of acupuncture be-
cause of insufficient good quality evidence. Eighteen randomised controlled trials
were included in the review which concluded that hypnosis, imagery, support groups,
acupuncture, and healing touch seemed promising, but none could be recommended
because of a paucity of rigorous trials. Meta-analysis was not carried out. The only
high-quality acupuncture study identified was that of Alimi et al. (2003) as described
above. Other studies published since then were inconclusive. Mehling et al. (2007)
reported that a combination of massage and acupuncture reduced pain and depres-
sive mood when added to usual care in 138 postoperative cancer patients, although
differences in outcome were small. Patients were randomly assigned to receive mas-
sage and acupuncture (n = 93) or to receive usual care only (n = 45). Participants
in the intervention group experienced a decrease of 1.4 points on a 0–10 pain scale,
compared to 0.6 in the control group (p = 0.038), and a decrease in depressive mood
of 0.4 +/− 0.7 (on a scale of 1–5) compared to 0.01 +/− 0.5 in the control group (p
= 0.003). Wong and Sager (2006) reported that acupuncture reduced chemotherapy
induced peripheral neuropathic pain in five patients. Minton and Higginson (2007)
attempted to undertake a single-blind RCT of electroacupuncture on cancer-related
neuropathic pain but only three patients completed the study.

There is clearly a need for more high quality trials to provide evidence for the
efficacy and effectiveness of acupuncture in treating cancer pain (Ernst et al. 2007;
Ernst and Lee 2010). Particular attention should be paid to aspects of treatment such
as dose, clinical technique and the need of this patient group and to the standard and
methodological quality of study design.

3.9 Summary

Evidence for the use of acupuncture to relieve cancer pain is relatively sparse but
the physiological rationale is persuasive. Acupuncture is known to reduce central
sensitisation and to depress transmission of nociceptive information in the dorsal
horn. It is likely that regular treatments reduce ongoing nociceptive transmission and
sensitisation and up regulate the opioid peptide system. The release of myofascial
trigger points may also help to lower central sensation. Additionally, the effect of
acupuncture on the limbic system in the brain may modulate emotional responses
to pain and render it more tolerable. Future research must focus upon well-designed
randomised controlled clinical trials using human subjects and focus in particular
upon aspects of needle placement and dosage for optimal results. In the meantime,
clinicians using acupuncture to relieve cancer pain should pay particular attention to
safety and the available guidance on aspects such as dose and treatment techniques.
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Chapter 4
Acupuncture for the Treatment
of Hot Flashes in Cancer Patients

Francesco C. Peluso, Paul R. Graves and Hani Ashamalla

Abstract Hot flashes, a phenomenon characterized by an intense feeling of heat and
visible reddening in the upper body, have frequently been described in cancer patients
undergoing hormonal deprivation or hormonal ablation therapy. The occurrence of
hot flashes can substantially affect the quality of life in such patients. Though several
treatments are available to reduce hot flashes, many have significant side effects of
their own. Acupuncture has emerged as a promising treatment modality to allevi-
ate hot flashes in cancer patients. In prostate cancer patients, six different studies
concluded that acupuncture reduces the incidence and severity of hot flashes well
beyond the estimated placebo effect and the effects of alternative treatments such
as venlafaxine with minimal side effects. In breast cancer patients, acupuncture tri-
als have yielded similar results. However, there are more conflicting results among
randomized clinical trials which use sham acupuncture as a control; with one study
concluding that actual acupuncture is no better than sham acupuncture in reducing
hot flash incidence. In fact, two systematic reviews concluded that current evidence
did not suggest that acupuncture was an effective treatment for hot flashes in breast
cancer and prostate cancer patients due to the paucity and poor quality of the primary
data (Lee et al., Breast Cancer Research Treatments, 115:497–503, 2009; Support-
ive Care Cancer, 17:763–770, 2009). These conclusions are at least partly due to
the inherent difficulties involved in the proper blinding of acupuncture practitioners
and the development of an adequate placebo to mimic the therapeutic experience of
acupuncture. Because the overall evidence from well-controlled, randomized clini-
cal trials is currently limited, it is not possible to unequivocally state that acupuncture
is more effective than venlafaxine for hot flashes – the medication that has yielded
the most impressive benefits in treating hot flashes. However, since the majority of
acupuncture trials have provided very encouraging results with minimal side effects,
future studies are warranted to further investigate and assess the potential role of
acupuncture in the treatment of hot flashes in cancer patients.
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4.1 Introduction

Prostate and breast cancer are two of the most common types of cancer. Treatment
of these cancers frequently involves hormonal reduction and/or ablation. One conse-
quence of the sudden deprivation of sex hormones is the ensuing predisposition for
hot flashes or vasomotor instability.

A significant number of cancer patients undergoing hormonal deprivation therapy
experience hot flashes. Androgen deprivation therapy (ADT) is now considered the
gold standard treatment for metastatic cancer of the prostate (Spetz et al. 2003). Men
with prostatic cancer can undergo either surgical or medical castration (treatment
with GnRH analogues) castration coupled with anti-androgens for total androgen
ablation. A systematic review (Spetz et al. 2003) of 143 randomized, prospective
studies has shown that hot flash incidence is 45% in men receiving GnRH analogue
coupled with anti-androgens; whereas individual studies report hot flash incidence
ranging between 14–74.3%. One Scandinavian group (Spetz et al. 2001) reported a
74.3% incidence of hot flashes in 452 men undergoing complete androgen ablation.

Premenopausal women undergoing treatment for breast cancer can experience
more frequent and severe hot flashes than women in the menopausal population
(Carpenter et al. 1998). Overall, hot flashes occur in > 65% of all breast cancer
survivors and one study reported that 72% of women taking tamoxifen experienced
hot flashes (Carpenter et al. 1998).

The occurrence of hot flashes is often associated with insomnia, fatigue, and
irritability—with great detriment to the quality of life of the patients who incur them
(Casper and Yen 1985). As a result, various pharmacologic interventions to reduce
hot flash frequency and severity have been tested. However, many of these have the
potential for significant adverse side effects (Sicat and Brokaw 2004). Consequently,
a great deal of research has gone into evaluating the effectiveness of alternative
treatment options, such as acupuncture.

Acupuncture, a 25-century-old treatment modality developed in China, has
emerged as one strategy for the treatment of hot flashes in cancer patients. If practiced
correctly, acupuncture is regarded as safe and has minimal side effects. This chapter
will review the potential role of acupuncture as a method to reduce hot flashes in
cancer patients.

4.2 Treatment Modalities of Acupuncture

Acupuncture is a technique in which very thin needles of varying lengths are inserted
through the skin to treat a variety of conditions. This ancient form of traditional
Chinese medicine has been used to treat myriad conditions. It has been used to
reduce pain, combat addictive behaviors, and promote rehabilitation from strokes or
other injuries (Lin and Chen 2008). With regard to cancer, acupuncture has been most
widely applied to reduce the untoward effects of cancer treatments. Examples include
the application of acupuncture to reduce nausea and vomiting from chemotherapy
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(Collins and Thomas 2004) and to provide pain relief and improve movement (He
et al. 1999; Deng et al. 2004; Capodice 2010; Morrow et al. 2011).

In traditional acupuncture, needles are inserted at specific locations termed acu-
points, as defined by traditional Chinese medicine. Needles are inserted at acupoints
just deep enough into the skin to keep them from falling out. They are usually left
in place for less than half an hour. Skilled acupuncturists cause virtually no pain.
The acupuncturist may twirl the needles, apply heat or a weak electrical current to
enhance the effects of the therapy. Modern acupuncture needles are made of very thin
stainless steel and are disposable. In 1996, the FDA approved the use of acupuncture
by licensed practitioners (Lanfrey et al. 1996). By law, needles must be labeled for
one-time use only.

4.3 Clinical Trials

To date, the most significant studies done to assess the efficacy of acupuncture in
cancer patients have been conducted in the form of clinical trials. Quality systematic
reviews have been published evaluating trials in both prostate cancer patients and
breast cancer patients, both concluding that the limited evidence does not suggest
that acupuncture is an effective treatment for hot flashes in cancer patients (Lee et al.
2009a,b). We have focused our discussion on the published studies contained in these
reviews. The observational studies by Ashamalla et al. and Beer et al. discussed
below, are articles published after the 2009 systematic review of acupuncture for
prostate cancer patients. These studies were only available in abstract form at the
time of Lee’s systematic review but are provided here for completeness. Here we
provide a review of these clinical trials that have been published as journal articles
separated according to the type of cancer being treated and discussed in chronological
order.

4.3.1 Acupuncture Trials in Prostate Cancer Patients

At the time of this writing, a total of six clinical studies have addressed the efficacy
of acupuncture for the treatment of hot flashes in prostate cancer patients (Lee et al.
2009b). These studies, including their study designs, results and conclusions are
summarized in Table 4.1.

The first clinical trial to suggest that acupuncture may reduce the incidence of hot
flashes in men undergoing prostate cancer therapy was conducted by Hammar and
colleagues (1999). In this pilot study, a total of seven men with vasomotor symptoms
due to castration therapy underwent acupuncture therapy and the frequency of hot
flashes was recorded in personal logbooks. Of the seven men, six completed a 10-
week course of acupuncture. The frequency of hot flashes was reduced by 50–70% at
various points with no adverse effect reported. This study did not include a placebo
control group.
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In the clinical trial conducted by Hayes and colleagues that was published in
abstract form only, ten patients were enrolled and treated with acupuncture twice
weekly for 4 weeks. A 43% reduction in mean hot flash score—number of daily hot
flashes multiplied by severity on a scale of 1 (mild) to 4 (very severe)—was reported
with seven of the ten men experiencing at least a 50% reduction in hot flash score
(HFS) at any time during a 16-week evaluation. No significant side effects were
reported. This study did not include a placebo control group.

A study by Frisk and colleagues (2009) evaluated the ability of acupuncture to
reduce hot flashes in prostate cancer patients. In this study, 31 men with hot flashes
were recruited and randomized into two groups: one that received electroacupuncture
(EA) and another that received traditional acupuncture (TA) weekly for 12 weeks.
Of the 29 men that completed the treatment, the HFS decreased by 78% and 73%
in the EA and TA groups respectively. Only a few minor side effects were reported
including one local centimeter-sized hematoma, one episode of distress and one
episode of fatigue among three separate patients. This study did not have a placebo
control. Instead, a small group of patients were asked to record their HFS 6 weeks
prior to treatment. The efficacies of EA and TA were evaluated by comparing the
HFS before and after the respective treatments.

A larger study conducted by Harding and colleagues (2009) analyzed 60 patients
for reduction of hot flashes after treatment with auriculo-acupuncture (AA). The
study selected patients receiving luteinizing-hormone releasing hormone (LHRH)
analogues for carcinoma of the prostate. Patients underwent weekly AA for a period
of 10 weeks and consented to a questionnaire to assess their sense of well-being both
before and after treatment. All men completed the treatment without any adverse
effects and 95% of patients reported a significant decrease in the severity of symp-
toms. The mean reduction of hot flashes in this group was 58%. This study also did
not have a placebo control.

Beer and colleagues’ study (2010) analyzed the effect of acupuncture on HFS,
quality of life, and sleep quality in patients undergoing hormonal therapy for prostate
cancer. Patients were treated with TA and EA biweekly for 4 weeks then weekly for 6
weeks. Patients recorded their response during the course of treatment and hot flash
scores were calculated from the patient’s daily diaries. Of the patients in the study,
44% reported a 50% reduction in HFS by week 4 and 55% reported a 50% reduction
in HFS upon completing 10 weeks of therapy.

Ashamalla and colleagues’ study (2011) included 14 men treated with TA plus
electrostimulation of select acupoints twice weekly for 4 weeks. The study recorded
the mean HFS at 2 weeks, 6 weeks, and 8 months from the initiation of treatment. The
mean percent HFS reduction at weeks 2 and 6 were 68.4% and 89.2%, respectively.
In patients with adequate follow-up at 8-months, significant improvement of the HFS
was still evident as there was a continued 80.3% reduction from mean baseline HFS.
This study, like all those listed above, did not employ placebo control.
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4.3.2 Acupuncture Trials in Breast Cancer Patients

A significant number of studies have been conducted addressing the efficacy of
acupuncture in the treatment of hot flashes in breast cancer patients. Among these,
there are a relatively small number of randomized, placebo-controlled, clinical trials
(Lee et al. 2009a) using sham acupuncture. These studies, including their study
designs, results and conclusions are summarized in Table 4.2.

In the study by Nedstrand and colleagues (2005), a total of 38 post-menopausal
women with breast cancer were randomized into two groups. One received EA and
the other received applied relaxation therapy for 12 weeks. The number of hot flashes
was recorded daily in personal logbooks before and during treatment and at 3 and
6 months post-treatment. Of the 19 women in the acupuncture group, it was reported
that hot flashes were reduced by 52% after 12 weeks of acupuncture, and by 58%
after 6 months of follow up. Applied relaxation techniques also reduced hot flashes
by 51% after 12 weeks and by 58% at 6-months follow-up.

In the prospective, randomized, controlled trial conducted by Deng and colleagues
(2007), a total of 72 women with breast cancer were randomly assigned to obtain
either sham acupuncture with retractable needles or true acupuncture. Treatment was
given twice weekly for a period of 4 consecutive weeks. The frequency of hot flashes
was evaluated at baseline, at 6 weeks and at 6 months after initiation of treatment.
The mean number of hot flashes was reported to decrease from 8.7 to 6.2 (29%) in
the true acupuncture group and from 10 to 7.6 in the sham group (24%). Although
there were fewer hot flashes in the true acupuncture group (0.8 per day), it did not
reach statistical significance. In this study the effectiveness of acupuncture was not
significantly better than sham treatment but the authors suggested that longer and
more intense acupuncture might produce a larger reduction of hot flashes.

Frisk and colleagues (2008) conducted a randomized, controlled study to compare
acupuncture to hormonal therapy in reducing hot flashes in patients with a history of
breast cancer. This study was part of an international multicenter study from three
centers in Sweden. Forty-five women were randomized to receive either EA for 12
weeks or hormone therapy (HT) for 24 months. The number and severity of hot flash
episodes were registered daily before, during, and up to 24 months after the initiation
of treatment. For the 19 women that completed the EA treatment for 12 weeks, the
median number of daily hot flashes decreased from 9.6 (baseline) to 4.3 at 12 weeks.
Long-term follow-up also demonstrated a continued benefit for patients after EA
therapy. Twelve months after the start of treatment, 14 women had a median of 4.9
daily hot flashes. At 24 months follow-up, seven women had a median of 2.1 daily hot
flashes. The 18 women who received HT had the number of daily hot flashes reduced
from a baseline of 6.6 to 0 at 12 weeks after initiation of HT. Therefore, acupuncture
was shown to have a beneficial long-term effect in reducing hot flashes but was not
as effective as hormone therapy. Nevertheless, hormone therapy is contraindicated
in women with hormone receptor-positve breast cancer and has well-documented
adverse cardiovascular effects in post-menopausal women.

In the prospective, randomized, controlled trial conducted by Hervik and Mjaland
(2009), acupuncture was shown to provide effective relief from hot flashes in women
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following surgical intervention and treated with tamoxifen. In this study, 59 women
were randomized into two groups: those receiving traditional acupuncture or those
receiving sham acupuncture. Sham acupuncture for this study was defined as the
insertion of needles superficially (2–3 mm deep) at non-acupoints: 5, 10 and 15 cm
proximal to the upper border of the patella and over the highest point of the trapezius
muscle. Women were treated for a period of 10 weeks. The mean number of hot
flashes was recorded both before the treatment, during treatment, and 12 weeks
post-treatment. The mean number of daytime and nighttime hot flashes was reported
to decrease by 50% and 60% respectively, in the acupuncture group. The women in
the sham acupuncture group experienced a 25% decrease in daily hot flashes during
treatment, which reversed during the following 12 weeks. The Kupperman index, a
validated health score, was reduced by 44% in the acupuncture group at the end of
treatment while no changes were observed in the sham acupuncture group.

In the study conducted by Walker and colleagues (2010), 50 hormone receptor-
positive breast cancer patients were randomly assigned to two groups, one that
received 12 weeks of acupuncture (n = 25) and one that received venlafaxine (Ef-
fexor), (n = 25) treatment. Outcomes, including hot flash score, depression and
other quality of life symptoms were measured for up to 1 year post treatment. It
was reported that both treatment groups experienced significant decreases in hot
flashes, depression, and had improvement in quality of life symptoms including men-
tal health. Although acupuncture was found to be equally effective as venlafaxine
in reducing hot flashes, the acupuncture group experienced significantly fewer side
effects than the venlafaxine group. Whereas 18 of the 25 patients in the venlafaxine
group experienced nausea, dry mouth, dizziness and anxiety, the acupuncture group
experienced no significant adverse effects.

4.4 Review and Evaluation of Results

4.4.1 Review of Acupuncture Trials in Prostate
Cancer Patients

All of the six clinical trials mentioned above demonstrated a significant reduction
in hot flashes among prostate cancer patients compared to their occurrence prior to
treatment. Most of these studies used the HFS as a tool to measure the efficacy of
acupuncture treatment. The HFS is a nationally accredited system that has been used
in numerous studies and has been proven to be reliable in estimating the quality and
quantity of hot flashes experienced by cancer patients (Sloan et al. 2001).

The reported reduction in hot flashes from baseline in all of these studies approach
or exceed the efficacy of SNRIs (namely venlafaxine) which have proven to be
very effective in the alleviation of hot flashes in both men and women undergoing
hormonal deprivation therapy for cancer. Studies of the efficacy of venlafaxine for
alleviation of hot flashes have demonstrated decreases in median HFS of 54% and
45.5% among men and women respectively (Quella et al. 1999; Loprinzi et al.
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2009a,b). In addition, acupuncture treatment was reported to be very well tolerated
in the prostate cancer studies in Table 4.1, whereas venlafaxine treatment has been
associated with a number of undesirable side effects including nausea, altered sexual
drive, and sleeplessness (Quella et al. 1999; Nelson et al. 2006).

Acupuncture may have long-lasting effects on hot flashes in ADT patients which
last well beyond treatment duration. This has been evidenced by follow-up studies
conducted by Hammar et al. (1999), Frisk et al. (2009) and Ashamalla et al. (2011),
Hammar et al. (1999) reported that at 6-month follow-up, the mean number of
hot flashes per day was 50% lower than before therapy while 33% of patients still
experienced greater than a 50% reduction. Frisk et al. (2009) reported that at 6-
month follow-up, 33% of EA patients and 43% of TA patients experienced > 50%
reduction in the mean number of hot flashes per day. At 12-month follow-up, 18%
of the available EA patients and 46% of the available TA patients still experienced a
50% decrease from their baseline. Ashamalla et al. (2011) reported that at 8-month
follow-up, there was still an 80.3% decrease in HFS among patients and 91% of the
men continued to experience a greater than 50% improvement.

4.4.2 Review of Acupuncture Trials in Breast
Cancer Patients

The results of the acupuncture trials listed above for the treatment of hot flashes
in breast cancer patients generally show significant reductions in hot flashes ap-
proaching that of venlafaxine treatment (50–60%). These acupuncture trials report
minimal adverse side effects compared with both venlafaxine and hormonal therapies
(Table 4.2).

The randomized, controlled study by Deng et al. (2007) stands out in conclud-
ing that there is no statistically significant difference between the effects of actual
acupuncture and sham acupuncture. Deng’s trial employed the use of retractable
needles, which never pierce the skin while the device itself is kept upright by a tiny
adhesive ring at its base. These sham devices were placed several centimeters away
from the proper acupoints. Patients in the true acupuncture group had a mean daily
hot flash decrease of 33% while those in the sham group experienced a decrease of
24%. When those who initially received the sham treatment were crossed over to true
acupuncture at 7 weeks, they experienced another 9% decrease resulting in a 33%
decrease overall. These results were not deemed statistically significant because they
are within the range of placebo effect observed for hot flash treatment that ranges
from 20–35% with 4 weeks of placebo treatment.

Another approach to conducting sham acupuncture has been to needle the skin
at non-acupoints, such as the trial conducted by Vincent et al. (2007). This trial
studied the efficacy of acupuncture on hot flashes in postmenopausal women. This
randomized, sham-controlled clinical study also concluded that there is no difference
between acupuncture and sham acupuncture for hot flashes. Of note, the study of
Vincent et al. (2007) used different definitions for sham acupuncture. Their trial de-
fined sham acupuncture as needling administered in non-acupuncture, non-meridian
areas, whenever possible 5 cm or more away from the actual acupuncture point. 103
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participants were randomized to either true or sham acupuncture for biweekly treat-
ments for 5 weeks with another 7 weeks of follow-up for each arm of the study.
At week 6, patients receiving true acupuncture experienced a 40% decrease in hot
flashes while those receiving sham acupuncture experienced a 38% decrease in hot
flashes. At week 12, the true acupuncture group had 13% more hot flashes than they
did at week 6; those in the sham group continued to experience a decrease of another
5%. Therefore, at the end of 12 weeks, those who received true acupuncture only
experienced a net decrease in hot flashes of 27% from baseline, while those who re-
ceived sham had 45% decrease from baseline. The authors concluded that the results
of the study suggest medical acupuncture was not any more effective for reducing
hot flashes than was the chosen sham acupuncture.

The study by Vincent’s group is intriguing because the placebo still involves
piercing of the skin and although the areas were deemed non-acupuncture and non-
meridian according to traditional Chinese medicine, they could still affect afferent
nerve fibers in the skin. By stimulating afferent nerve fibers, there is potential release
of β-endorphins which may contribute to the alleviation of hot flashes according to
the current pathophysiologic model of hot flashes discussed later in this chapter (Zhao
2008). Furthermore, although this method of placebo was defined as a needling in
non-meridian points, there was no mention of whether manual stimulation was used
to achieve the Deqi sensation—the characteristic numbness or soreness experienced
by the patient during true acupuncture (Vincent et al. 2007). If Deqi was induced,
then the same physiological mechanism which is produced by manual acupuncture at
normal acupoints may have been activated, and could explain why placebo patients
in this trial still experienced a 45% reduction in hot flashes. If this was the case,
the statistical differences observed in the reduction of hot flashes between the true
acupuncture group and the sham acupuncture group may simply reflect different
efficacy in placement of acupuncture needles rather than a difference between a true
acupuncture treatment and a feigned one. Lastly, the 45% reduction experienced by
the sham group is quite comparable to the effects of venlafaxine and suggests that
acupuncture, regardless of acupoint placement, may still be clinically useful.

The sham retractable needle acupuncture device used in Deng’s trial (2007) is
a good placebo in the sense that it does not pierce the skin and thus there is no
potential for inadvertent afferent nerve stimulation. However, it does not allow for
adequate blinding. While neither the patient nor the doctor may know if the patient
actually received true acupuncture or placebo, the acupuncturist cannot be effectively
blinded as he/she will obviously be aware of the fact that the needles are authentic or
sham devices. Although a single acupuncturist coached all acupuncturists conducting
the sham acupuncture and also observed treatments periodically for integrity, this
obviously leaves the study results vulnerable to bias (Ernst 2006). This problem
is simply inherent in acupuncture research and there may be no way to provide a
better placebo than the device used by Deng’s group. However, the fact that Deng’s
trial is deemed placebo-controlled should not lend it any more authority than other
non-controlled trials in light of this essential flaw in methodology.
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4.5 Safety and Adverse Effects

As of 1996, acupuncture needles are deemed Class II medical devices by the FDA—
permitting their use by licensed, registered, or certified practitioners. Needles are
required by the FDA to have proper labeling and manufacturers must follow strict
practices in their production. About 7–11% of patients may experience needling
pain or bleeding at the site of needling. Major complications such as pneumothorax,
cardiac tamponade, human immunodeficiency virus and hepatitis C infection are
exceedingly rare especially if the procedure is performed by a well-trained acupunc-
turist with sterile, one-time use needles (Ernst 2006). Most of the serious side effects
documented are the result of poor training and the large number of paramedics
practicing non-sterile techniques. When considering acupuncture therapy for their
patients, it is essential that physicians confirm that the licensed acupuncturist has
adequate accreditation in accordance with the appropriate state legislature.

4.6 The Theoretical Pathophysiologic Model of Hot
Flashes and the Biochemical Action of Acupuncture

Studies of the hot flash mechanism have been limited to postmenopausal women
but it has been suggested that an analogous mechanism applies for the trigger-
ing of hot flashes in men and women receiving hormonal deprivation therapy.
This is because hot flashes in both menopausal women and cancer patients are
subjectively and objectively similar and are associated with the sudden with-
drawal of sex hormones (Spetz et al. 2001). Estrogen and testosterone stimulate
the production of endorphins, which modulate norepinephrine—a neurotransmitter
thought to play a key role in the hot flash mechanism of Shanafelt and colleagues
(Shanafelt et al. 2002).

Shanafelt et al. (2002) have presented a theoretical model for the hot flash mech-
anism that incorporates the findings and theories published by experts on the subject
through 2002. Hot flashes are the result of dysfunction of the thermoregulatory
nucleus located in the medial preoptic area of the hypothalamus. This nucleus is
responsible for maintaining body temperature within a normal range termed the
thermoregulatory zone. If body temperature increases, the nucleus initiates heat
loss mechanisms such as peripheral vasodilation—occasionally resulting in a hot
flash.

Shanafelt et al. (2002) proposes that norepinephrine is the primary neurotrans-
mitter for lowering the thermoregulatory set point, citing that plasma levels of
norepinephrine metabolites are increased before and during hot flashes, and intra-
hypothalamic injection of norepinephrine can induce a heat loss response. Following
sex hormone withdrawal, the level of endorphins will decrease and may no longer be
sufficient to effectively modulate hypothalamic norepinephrine. This relative excess
of norepinephrine in the thermoregulatory nucleus triggers hot flashes when minor
stimuli (emotional stress, caffeine, alcohol, etc.) are present.
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Serotonin (5-HT) also plays a significant role in Shanafelt’s model—explained
in more detail in a work by Berendsen (2000). Both Shanafelt and Berendsen cite a
number of studies demonstrating that blood serotonin levels are drastically lowered
in women who experience menopause and return to normal with the injection of an
estrogen (Berendsen 2000). This low blood serotonin level leads to the increase of 5-
HT2A receptors on blood platelets—possibly reflecting an increase of hypothalamic
5-HT2A receptors. This is significant because 5-HT2A receptors have been shown
to mediate heat loss and an increased number of these receptors in the hypothala-
mus render it hypersensitive to serotonin (Berendsen 2000). This predisposes the
hypothalamus to trigger autonomic heat loss mechanisms in response to relatively
small increases of serotonin. In addition, mild stressors such as emotional stress, al-
cohol, and caffeine release 5-HT modulin, which by blocking 5-HT1B auto-receptors,
perpetuate a further release of serotonin (Shanafelt et al. 2002).

In summary, sex hormone withdrawal causes dysfunction in the thermoregula-
tory nucleus by two proposed mechanisms. Firstly, through decreased production of
endorphins, increasing norepinephrine and decreasing the hypothalamic thermoreg-
ulatory set point. Secondly, through upregulation of 5HT2A receptors that leads to
the hypersensivity of the thermoregulatory nucleus towards serotonin (Berendsen
2000; Shanafelt et al. 2002).

A review by Lin and Chen (2008) of mechanisms of acupuncture analgesia pro-
vides a thorough overview of the evidence supporting the theory that the release of
endorphins and serotonin are induced by acupuncture. Lin and Chen cite studies in
the mid to late 1970s conducted by Pomeranz (Pomeranz and Cheng 1979; Pomeranz
and Paley 1979) which suggest that EA causes the pituitary to release endogenous
opioids into the plasma and exerts an analgesic effect on the central nervous system.
Following Pomeranz’s suggestion that different frequencies applied to acupuncture
needles may release different endogenous opioids such as β-endorphin, enkephalin,
endomorphin and dynorphin, research began to focus on establishing the relationship
between specific endogenous opioids with specific EA frequencies.

Han’s review (2004) of the results of studies attempting to link the release of opi-
oid peptides to specific electrical frequencies concludes that EA at 2 Hz stimulates
a strong release of enkephalin, beta-endorphin, and endomorphin but no release of
dynorphin while EA at 100 Hz stimulates a strong release of dynorphin but not the
release of any of the other three substances. It was also discovered that alternating be-
tween frequencies of 2 Hz and 100 Hz using a pulse generator significantly increases
acupuncture’s analgesic effect compared to the use of 2 Hz or 100 Hz exclusively.
The relationship between different frequencies of EA and endogenous opiates pro-
duced suggests that different frequencies of electroacupuncture used for hot flash
treatment may have varying efficacy depending on which opioid is most effective in
suppressing norepinephrine.

Two hertz EA is the modality most utilized in hot flash acupuncture trials and may
be preferable for its ability to stimulate the release a variety of endogenous opioids.
Furthermore, studies by Tsai et al. have suggested that the analgesic effect of EA
at 2 Hz is also mediated by serotonin, since the effect diminished after a serotonin
synthesis inhibitor injection—suggesting that serotonin may also be released as a
result of EA at 2 Hz (Lin and Chen 2008). This conclusion is further evidenced by
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the increase of serotonin in the spinal cord following 2 Hz EA and that serotonin’s
precursor responds to enhanced analgesia at 2 Hz EA (Lin and Chen 2008).

Among the trials listed in Tables 4.1 and 4.2, those that implemented 2 Hz EA
tended to report greater reductions in hot flashes than those using manual stimula-
tion exclusively—with the exception of Frisk’s prostate cancer study (2009) which
showed a slightly higher decrease in mean hot flash score among men receiving
TA than EA. If these mechanisms for acupuncture analgesia are accurate, acupunc-
ture may have the potential to alleviate hot flashes by two possible mechanisms: by
increasing centrally acting endorphins which modulate norepinephrine and by in-
creasing circulating 5-HT which decreases central 5-HT2A receptor hypersensitivity
and hyperdensity (Fig. 4.1).

4.7 Conclusion and Future Prospectives

In conclusion, to design a randomized, well-controlled study of acupuncture for the
alleviation of hot flashes in cancer patients is a particularly challenging enterprise.
The mechanisms for both hot flashes and the physiologic effects of acupuncture
are not entirely known. There are inherent problems in developing an ideal placebo
device for acupuncture—one that effectively blinds the acupuncturist as well as the
patient and prescribing physician. This prevents effective double-blind studies in
clinical trials for hot flash treatment. Loose definitions given to acupuncture and
sham acupuncture may cause confusion when comparing various studies because
different acupuncture techniques may have varying physiological effects on the body.
In addition, chosen sham placebos which needle the skin may still stimulate affect
afferent nerves—making it difficult to determine whether hot flash improvement
is due to placebo effect or something more. Methods for blinding and controlling
acupuncture studies must be further improved in the future to allow for more objective
meta-analysis of acupuncture trials.

The measured outcomes of hot flashes should be standardized as well in order
to more objectively compare the efficacy of different treatment modalities. Several
studies found in both Tables 4.1 and 4.2 measure reduction in hot flash frequency,
which does not take into account the severity of each hot flash. HFS is preferable
as it gives a more comprehensive picture of the morbidity of hot flashes in cancer
patients. It also provides more insight into the utility of a given treatment modality—
as the ability to reduce the severity of a patient’s hot flashes can be just as clinically
meaningful as decreasing the frequency of his/her hot flashes alone.

The many variables in acupuncture studies including differing acupuncture pro-
tocols and measured study outcomes may undermine the credibility of study results
and prevent researchers from coming to a consensus on the value of acupuncture in
treating hot flashes. Future studies must seek to standardize the acupuncture protocol
to the finest detail in order to allow their results to be interpreted more objectively
and compared to those of other studies. The studies in Tables 4.1 and 4.2 suggest
that the most promising protocol for hot flash acupuncture treatment should employ
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Fig. 4.1 Sex hormone withdrawal causes dysfunction in the thermoregulatory nucleus by two pro-
posed mechanisms. Firstly, through decreased production of endorphins, increasing norepinephrine
and decreasing the hypothalamic thermoregulatory set point. Secondly, through upregulation of
5-HT2A receptors that leads to the hypersensivity of the thermoregulatory nucleus towards sero-
tonin. Acupuncture may have the potential to alleviate hot flashes by two possible mechanisms: by
increasing centrally acting endorphins which modulate norepinephrine and by increasing circulating
5-HT which decreases central 5-HT2A receptor hypersensitivity and hyperdensity

2 Hz electrostimulation at multiple acupoints during biweekly sessions for at least
4 weeks to achieve the maximum anticipated effect that acupuncture therapy may
provide. Attempts at standardizing acupuncture research methodology and develop-
ing improved placebo devices will help to advance our knowledge of the potential that
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acupuncture may have in improving the quality of life for cancer patients suffering
from hot flashes.
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Chapter 5
Acupuncture and Moxibustion
for Cancer-Related Symptoms

Raimond K. Wong and Stephen M. Sagar

Abstract Acupuncture and moxibustion is increasingly utilized in cancer manage-
ment. Recent research has continued to provide new evidence to support the use of
these complementary treatment modalities for the supportive care of cancer patients
during and after conventional therapies. Apart from nausea and vomiting, for which
the strongest evidence exists to support acupuncture treatment, there are multiple
other symptoms that have been shown to benefit from acupuncture and moxibus-
tion. These symptoms are commonly encountered by patients in their cancer journey
and include the very debilitating cancer pain syndrome to the least apparent symp-
toms like anxiety, depression and cancer-related fatigue. The alleviation of these
symptoms is essential to ensure better patients’ quality of life. Adoption of these
acupuncture-related treatment modalities into clinical practice should be based on
best evidence that ideally derived from well designed randomized controlled clini-
cal trials. Non-invasive form of acupuncture point stimulation using transcutaneous
electrical stimulation is also being investigated and the results of recent studies are
promising. This chapter reviewed the current evidence from published laboratory
and clinical trials to inform proper recommendation, utilization and further research
of acupuncture and moxibustion management for cancer-related symptoms.

5.1 Introduction

Recent advances in cancer treatment have improved treatment outcomes of cancer
patients. However, cancer patients continue to experience a wide variety of symp-
toms related to the cancers and its treatments. More aggressive treatments lead to
more severe acute toxicities and their effective managements becomes an important
factor to ensure patients’ treatment compliance that may indirectly affect treatment
outcomes. Improved survival of cancer patients also increases the prevalence of pa-
tients with chronic toxicities. Effective managements of these chronic toxicities are
thus also important to improve patients’ quality of life. Conventional managements
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of cancer-related symptoms may not be effective and research for effective treatment
modalities continues. Acupuncture and its related techniques are one of the most
common forms of complementary and alternative medicine that are widely accepted
by the general public. Recent studies have shown that these interventions can provide
effective relief for some cancer-related symptoms. This chapter reviews the current
published evidence of the effectiveness of acupuncture and moxibustion in managing
cancer-related symptoms.

5.2 Cancer Pain

Pain is common in patients with all types and all stages of cancer but particularly in
advanced and terminal stages. In a recent systematic review, 33% of patient experi-
enced pain after their curative treatments and 64% of patients with advanced stage
disease have suffered from pain. In more than one third of patients who reported
pain, the intensity of pain was noted to be moderate to severe (van den Beuken-van
Everdingen et al. 2007).

Cancer pain can be broadly categorized into nociceptive, neuropathic or mixed
according to mechanisms. Cancer itself and cancer treatments can damage organs and
activate nociceptive receptors resulting in pain that is often localized (except from
visceral origin where pain is often not well localized), constant and with an arching
and throbbing quality. Direct nerve damages, however, typically result in burning and
electric shock like quality pain that may radiate along the nerve innervation areas.

In conventional managements of cancer pain, clinical recognition of the pain
mechanisms involved is important to direct management. For example, pain with
a neuropathic component often needs medications such as anti-depressants and
anti-convulsants to be effectively managed (Vorobeychik et al. 2011). In contrast,
treatment of pain with acupuncture approaches requires the recognition of symp-
toms patterns. These patterns include the location and propagation pathway of pain
in relationship to acupuncture meridian distributions or to the correspondence areas
of established acupuncture “microsystems”. In a “microsystem”, the whole body is
reflected in part of the body, such as the ear, the hand or the foot. Acupuncture points
in a “microsystem” resemble the acupuncture points found in the whole body and
can also be used to achieve treatment effects. Symptom patterns recognition also
include the overall assessment of the body energetic status: an overall reduction of
body energy often worsen pain experience and only by correcting this deficient status
then pain can be effectively controlled.

5.2.1 Acupuncture for Cancer Pain

5.2.1.1 Mechanisms Exist to Suggest Acupuncture Can Be Effective for Pain

The mechanisms by which acupuncture treatments can relieve pain have been sug-
gested in many laboratory and clinical studies. Opioid peptides have been shown to
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be released at various regions of the central nervous systems upon acupuncture stim-
ulation (Ji-Sheng 2003). Levels of other neurotransmitters, such as substance P that
is related to inflammation and pain, have been shown to be reduced by electro-
acupuncture compared to that of controls in animal studies (Lee et al. 2009a).
Modulation of the threshold of neuronal discharge of spinal dorsal horn neurons
by electroacupuncture was also demonstrated in animal studies (Rong et al. 2005).
Functional MRI studies offered further insight into the yet unclear complexity of
acupuncture effects on pain perception. In human studies, activities of various re-
gions of the brain known to be involved in pain perception, including the sensory
cortical areas and the limbic system, were shown to be modulated in acupuncture
analgesia (Wu et al. 1999; Hui et al. 2000). The frequencies of stimulation uti-
lized in electroacupuncture were also shown to exert different modulation effects on
the dynamic nociceptive neural network: high frequency stimulation induced anal-
gesic effect on broader areas of the body while low frequency stimulation was more
effective for adjacent painful areas.

5.2.1.2 Clinical Evidence Supporting Acupuncture Effectiveness

Acupuncture has been used for non-cancer and cancer-related pain, in fact, for many
non-pain clinical conditions in China. In the west, acupuncture has also been widely
utilized for pain management. A recent study showed that over 80% of chronic
pain clinics offer acupuncture as an option for pain control (Woollam and Jackson
1998). Although there is plenty of anecdotal evidence to suggest acupuncture is
effective in managing cancer-related pain, the acceptable gold standard remains in
evidence provided through randomized controlled trials. There were, however, only
few randomized trials examining acupuncture for cancer-related pain conducted to
date and all showed positive results.

In one of these trials, Alimi et al. (2003) randomized 90 patients who attained a
pain clinic for cancer-related pain with neuropathic nature into three groups. One
group received true auricular acupuncture, another group received placebo auricular
acupuncture and the last group had placebo auricular seeds. Eleven patients were
excluded from the study analysis because of refusal to continue and violation of
protocol for change in analgesics. Intensities of pain, measured using a visual ana-
logue scale were assessed at baseline, 1 and 2 months from randomization. Patients
in the true acupuncture group reported lower pain scores at 2 months compared to
baseline than the other two placebo groups (p < 0.001). While the result of this trial
was conclusive, the trial also highlighted common issues in conducting placebo trials
with acupuncture. Acupuncturists who performed the assigned treatments were not
blinded since it would have been difficult to be ‘blinded’ to putting needles and seeds.
Unlike most randomized trial designs, acupuncture points formulas were not used
since it is considered inappropriate in acupuncture practice that advocates individual-
ized treatment approach that is believed to be more clinically effective. This trial also
demonstrated the usefulness and convenience of using a ‘microsystem’ acupuncture
technique alone for cancer-related pain.



86 R. K. Wong and S. M. Sagar

In a prospective, open label, randomized controlled trial, Pfister et al. (2010)
demonstrated that acupuncture may effectively reduce the moderate or severe pain
in patients after neck dissection and radiotherapy. Seventy patients were randomized
into acupuncture plus usual care and usual care alone. Hegu (LI4), Sanyinjiao (SP6),
Baihui (GV20), Luozhen and auricular Shenman were used in all patients and were
chosen based on classical functions. Local Ashi points and distal ‘zone’ points were
also used on an individual basis. At 6 weeks after acupuncture, Constant-Murley
Scores that measure pain, pain free range of motion and level of daily activities were
significantly higher by 11.3 points in the acupuncture group compared to control
(p = 0.008).

Crew et al. (2010) reported on a randomized controlled trial that compared
acupuncture vs sham acupuncture in breast cancer patients with arthralgia and joint
stiffness due to aromatase inhibitors. A total of 43 patients were recruited into the
trial. The acupuncture treatments were delivered according to standard protocols.
Individualized points for specific painful joint areas were allowed. Mean pain scores
were decreased significantly in the acupuncture group compared to that of control
(3.0 vs 5.5; p < 0.001).

Another randomized and again unblinded trial conducted by Dang and Yang
(1998) focused on patients with stomach cancer who presented with cancer-related
pain. Forty-eight patients were randomized into three groups: acupuncture with fil-
iform needles alone, acupuncture with filiform needles plus point injections and
control. Compared to the control group, the authors concluded that acupuncture
treatments decreased pain significantly in the short-term after treatments. How-
ever, there was no significant difference in pain control in the long-term. There was
also significant difference in the enkephalin plasma level before and after acupunc-
ture treatments between the treatment group and the control group, supporting the
observed effectiveness of these acupuncture treatment approaches.

In another randomized unblinded study (Xia et al. 1986), 76 patients with either
lung, esophageal or stomach cancer-related chest pain were randomized equally into
acupuncture treatment or control group. An energetic point, Zusanli (ST36) and a
parasympathetic point, Neiguan (PC6) were used in all patients in combination with
body points selected according to symptom patterns. The chest pain in all patients
in the treatment group but not in the control group was alleviated or disappeared.

Given the lower methodological qualities of randomized controlled trials con-
ducted, several research groups have utilized systematic review to explore the efficacy
of acupuncture treatments in reducing cancer-related pain (Lee et al. 2005; Peng et al.
2010; Paley et al. 2011). The Cochrane review conducted by Paley et al. (2011) was
the most recent updated attempt to review this efficacy issue. This review concluded
that there was a lack of high quality studies to provide strong evidence to support the
positive efficacy of acupuncture in cancer-related pain reduction. More appropriate
designed randomized studies are needed to clarify this efficacy question. However
it is likely that a long period will be needed for these randomized studies to be
designed, conducted and analyzed. Given that there are so many different acupunc-
ture approaches that can be effective to manage cancer-related pain, the complexity
and the practicality in examining all available approaches can be a major barrier in
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generating scientifically sound evidence to support acupuncture as an evidence-based
option of cancer pain control.

In the meantime, well conducted prospective cohort and case controlled studies
involving smaller number of patients such as those performed by Wong and Sagar
(2006), Filshie and Redman (1985), as well as Paley and Johnson (2011) in examining
acupuncture approaches for cancer pain will continue to offer insight and guidance
in using acupuncture for cancer-related pain.

Continuous research in the efficacy of various acupuncture approaches for con-
trolling cancer-related pain should be advocated. Acupuncture practitioners should
keep themselves aware of the evidence that is based on well designed research re-
sults and continue to offer acupuncture as an option for cancer pain management.
Convenience in treatment delivery, proven efficacy and practitioners training should
be the basis in considering the types of acupuncture approach to be used for pa-
tients with cancer pain. When particular symptom pattern is recognized, selection
of appropriate acupuncture points such as Qihai (CV6), ST36 can be used first, to
improve deficient energy status. Points, preferably distal rather than close to the area
of pain, selected from the involved meridian(s) can then be utilized to improve the
‘energy flow’ of the affected meridian(s). The addition of stimulating points, for
example, LI4, sympathetic point and PC6, parasympathetic point, that are known
to have analgesic effects can enhance the overall treatment results. A review of the
recent Chinese publications regarding the usage of acupuncture and moxibustion in
cancer pain provides an overview of the current pattern of practice (Huang 2011a).

5.2.2 Moxibustion for Cancer Pain

Moxibustion is a traditional Chinese medicine treatment modality that uses the heat
produced by the burning of herbal preparations containing Artemisia vulgaris, instead
of using needles, to stimulate acupuncture points (WHO Regional Office for the
Western Pacific 2007). The herbal preparation is either formed into a small cone
called moxa cone or into a cylinder shape called moxa stick. Moxibustion treatment
is carried out either by directly burning moxa cone on the skin, or indirectly by
burning moxa cone on a skin barrier made of various materials (for example, ginger
and salt), or by burning a moxa stick to apply heat to acupuncture points without direct
skin contact. Moxibustion is viewed to be important in traditional Chinese medicine
practice in managing conditions that are diagnosed to have ‘cold’ or ‘dampness’
symptom pattern components or when sluggish or blockage of energy is perceived in
a meridian. It is also utilized frequently for tonification of energy for weak patients.
Since, the presence of pain represents a blockage of energy in the painful area,
moxibustion has been advocated to treat cancer-related pain. Heat generated by
moxa combustion helps to improve circulation of blood and energy in the body
and Artemisia vulgaris that makes up the moxa cone itself has energy and blood
motivating properties. Energetic points such as ST36, CV6 and Shenque (CV8) are
common points for moxa treatment (Cheng 1987).
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5.2.2.1 Mechanisms Also Exist to Support Moxibustion for Pain

Moxibustion, performed in various forms, has been shown to affect physiological
functions. Microcirculatory changes with increase in local and whole body capillary
blood flow were observed with moxibustion (Huang et al. 2011b). This increase
in blood flow may help to alleviate inflammation that commonly occurs in cancer
bearing areas (Laird et al. 2011). Autonomic nervous system activities were also
influenced by moxibustion treatment with relative increase in parasympathetic ac-
tivities (Litscher et al. 2009). Moxibustion may work through a correction of the
autonomic nervous system activities by reducing the influence of the sympathetic
nervous system, the chronic activation of which has been suggested to perpetuate
pain and worsening pain experiences (Cho et al. 2011). Like acupuncture, moxibus-
tion alone was shown to induce an increase secretion of endogenous morphine-like
substances: endomorphin and dynorphin (Liu et al. 2010; Ma et al. 2010).

5.2.2.2 Some Clinical Evidence Suggests Moxibustion Is Effective

It is not surprising to find that there was no randomized placebo controlled trial
conducted to provide good evidence that moxibustion can improve pain compared
to placebo since it is not possible to generate acceptable placebo for a treatment
involving heat sensation of a certain temperature range. In the few trials examining
moxibustion in managing benign painful conditions reported in the literature, all
adopted a comparison of moxibustion vs other interventions instead of a placebo
(Chen et al. 2008; Su et al. 2009; Sun et al. 2009; Xu et al. 2009; Ma et al. 2010).
Results of all these trials have suggested that moxibustion is effective in managing
pain, but because of the poor study design of most trials, a recent systematic review
still failed to provide concrete evidence of this treatment approach in managing
benign painful conditions (Lee et al. 2010a).

In regards to the use of moxibustion in cancer-related pain, there was no clinical
trial using moxibustion as a single treatment modality reported in the English litera-
ture. In the three published trials identified, all utilized moxibustion in combination
with another active intervention in the treatment arms, Bian et al. (2004) examined
the effectiveness of moxibustion and acupuncture and morphine injections compared
to conventional morphine injections alone for cancer-related pain in 44 patients using
a randomized trial design. The moxibustion combination group was shown to have
better quality of life and better pain control. In another randomized study (Zhang
(2007), 72 patients suffering from herpes zoster, a not uncommon condition experi-
enced by cancer patients, were divided into two groups. The treatment group received
acupuncture plus moxibustion and a control group received no active interventions.
The herpes lesions were resolved within 3 days after treatments in 97% of patients
and related symptoms including pain were demonstrated to be significantly better in
the treatment group.

In a recent reported multicenter trial, 120 patients with herpes zoster infection
were randomized equally into two groups. The treatment group was treated with
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plum blossom needles to the lesions and selected acupuncture points followed by
cotton sheet moxibustion, while the controlled group was treated with antiviral treat-
ment using acyclovir cream on the affected areas and oral valaciclovir hydrochloride
and vitamin B1. At 7 days post treatment, 80% of patients in the treatment group
was reported cured of their herpes lesions compared to 45% in the controlled group.
Pain, duration of blister and scarring and the overall duration for healing were all
significantly shorter in the treatment group. However, the technique of cotton sheet
moxibustion that aims to apply heat directly to the herpes lesions instead of acupunc-
ture points may suggest the positive results of this trial attritbuted to some form of
hyperthermia treatment and not traditional moxibustion (Yang et al. 2012).

To date there was no good evidence to show moxibustion alone improves cancer-
related pain management. The use of moxibustion should be used as an adjunct
treatment to other interventions with proven efficacy. Moxibustion should also be
used according to the traditional guidelines within the scope of Chinese medicine
practice. Again prospective cohort data should be systematically obtained for contin-
uous analysis and to further provide evidence and guidance in utilizing this treatment
modality for cancer-related painful conditions.

5.2.3 Acupuncture-Like Transcutaneous Nerve Stimulation
May Be an Option for Some Patients

Non-invasive approach using transcutaneous nerve stimulator (TENS) has the
advantage of easy treatment delivery by staffs or by patients themselves after
minimal training. Using low frequencies (< 10 Hz) and high intensity stimulation
over acupuncture points, acupuncture-like TENS (ALTENS), was found to mimic
acupuncture treatment in that the Deqi sensation in real needle acupuncture can be
elicited at the acupuncture points. It is known that ALTENS mainly stimulates α-
delta and C fibres and is believed to achieve pain control by activating the descending
pain suppression system and by the release of endorphins. In chronic pain conditions,
ALTENS has been suggested to provide more effective pain control than placebo,
and improves function more than standard TENS, though a meta-analysis failed to
show conclusive evidence (Gadsby and Flowerdew 2000; Carroll et al. 2001). In a
recent Cochrane review that only include three small randomized studies with two
using conventional TENS and not ALTENS (Hurlow et al. 2012). The other study
compared ALTENS and sham ALTENS for cancer pain or nausea and vomiting.
There were only 15 patients included. The conclusion of this review indicated that
there is insufficient evidence to support, (or refute) the effectiveness of TENS in
cancer pain management.

At the Juravinski Cancer Centre (Hamilton, Canada), ALTENS (with a random
electrode stimulation set up for minimizing brain habituation) is being offered as
one of the options for patients with cancer-related pain that is not controlled by
optimal analgesics or radiation therapy. Unpublished data suggested positive benefit
for ALTENS as an adjunctive treatment for cancer pain control.
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5.3 Nausea and Vomiting

One of the commonest symptoms cancer patients often experience is nausea and vom-
iting. The presence of this symptom not only affects patient’s quality of life but also
can be a limiting factor for cancer treatments. Multiple causes have been shown to
contribute to the occurrence of nausea and vomiting in cancer patients. These include
pharmacological, visceral, intestinal, central nervous system and vestibular causes
(Fessele 1996). Although, pharmacological causes, mainly related to chemothera-
pies and narcotics, account for most incidence of nausea and vomiting, a throughout
assessment to exclude possible causes, other than pharmacological ones, is impor-
tant to ensure appropriate management is initiated. It is obvious that nausea and
vomiting that is caused by mechanical intestinal obstruction or intracranial space
occupying lesion is not expected to be relieved by pharmacological or acupunc-
ture techniques. Delay in initiating appropriate treatments can lead to undesirable
consequences.

5.3.1 Acupuncture

5.3.1.1 Mechanisms Exist Showing Acupuncture May Work
for Nausea and Vomiting

Vomiting centre situated in an area in the medulla, integrates afferent stimuli from var-
ious sources, creates nausea sensation and initiates the vomiting reflex. These afferent
stimuli include nervous signals from a special chemoreceptor trigger area, situated
on the floor of the fourth ventricle, which responds to chemicals like chemother-
apy agents or opioid-like substances, serotonin and histamine. Stimuli from cerebral
cortex, cerebellar and vestibular nuclei also influence this centre (Streitberger et al.
2006).

Mechanisms by which acupuncture can lessen nausea and vomiting have been
suggested by several clinical studies. In a study using acupuncture on PC6, a common
acupuncture treatment point for nausea and vomiting, has shown that vagal activities
that may suppress the vomiting centre, are significantly enhanced in the treatment
group when compared to a sham acupuncture group (Huang et al. 2005). Modulation
of serotonin and endogenous opiod systems through acupuncture activation of the
serotonergic and noradrenergic fibers has also been observed (Mao et al. 1980; Han
and Terenius 1982). Direct and indirect influence of stomach and gut smooth muscle
activities with facilitated gastric emptying, gastric relaxation and suppression of
retrograde peristalsis have also been suggested (Shiotani et al. 2004; Tatewaki et al.
2005). Functional magnetic resonance study showed that the cerebellar vestibular
system activities are influenced by PC6 acupuncture but not by sham acupuncture
(Yoo et al. 2004) (Fig. 5.1).
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5.3.1.2 Extensive Evidence Supports Acupuncture for Nausea and Vomiting

Extensive studies have been conducted and most reported positive effects of acupunc-
ture for nausea and vomiting due to various causes. Over the last two decades, several
meta-analysis and systematic reviews of randomized controlled trials were reported
and continue to show acupuncture given alone or in combination with anti-emetic
medications can provide better nausea control compared to control or anti-emetic
medications (Vickers 1996; Lee and Done 2004; Ezzo et al. 2006; Lee and Fan
2009). These results have also led to the 1998 NIH (US) consensus statement that,
“acupuncture is a proven effective treatment modality for nausea and vomiting”.

The effect of PC6 acupuncture in managing nausea and vomiting has been mostly
studied. Dundee et al. was the first group to show the use of PC6 alone increases
the anti-emetic effect of drugs for peri-operative and chemotherapy-induced nausea
and vomiting (Dundee et al. 1991). In a more recent meta-analysis of 26 randomized
controlled trials examining acupuncture for postoperative nausea and vomiting, PC6
stimulation with acupuncture, acupressure or electrical stimulation was concluded
to be effective in preventing postoperative nausea (RR 0.71, 95% CI of 0.61 to 0.83).
PC6 stimulation when used with anti-emetic drugs was also found to reduce the risk
of nausea, but not vomiting, when compared to anti-emetic drugs alone. There was
no difference in the risk of postoperative nausea and vomiting between acupuncture
and anti-emetic drugs. Side effects were minimal (Lee and Fan 2009). Invasive and
non-invasive acupuncture on PC6 should be considered as an option for reducing the
risk of postoperative nausea and vomiting (Gan et al. 2003).

In chemotherapy-induced nausea and vomiting, similar effectiveness of acupunc-
ture point stimulation was identified in a systematic review of eleven randomized
trials (Ezzo et al. 2006). However, the review suggested that electroacupuncture ef-
fectively reduced acute chemotherapy-induced nausea and vomiting but non-invasive
electroacupuncture is not effective. Acupressure may be able to prevent acute nausea.
This review also questioned the clinical relevance of acupuncture approaches when
state-of-the-art anti-emetic medications are used. In a more recent randomized trial
of acupuncture in a small pediatric cancer population, requirement for rescue anti-
emetic medications was reduced in the acupuncture and anti-emetics group compared
to anti-emetics alone group. The number of vomiting episodes was also shown to be
reduced significantly in the treatment group (Gottschling et al. 2008).

Based on the available evidence, acupuncture should be considered as an option
for managing postoperative and chemotherapy-induced nausea and vomiting, and
should be used in combination with state-of-the-art anti-emetic medications. Elec-
troacupuncture on PC6 should be recommended, however, acupressure on PC6 is
still advisable if electroacupuncture is not practical. ST36 acupuncture point can
be utilized in combination with PC6 to potentially improve treatment results (Ma
2009). ST36 should also be considered in patients considered to have ‘low energy’
since stimulation of this point has been considered to improve overall energy of a
patient. According to acupuncture practice, overall energy should first be improved
before direct symptoms management; otherwise, acupuncture treatment may not be
as effective.
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Various acupuncture points alternatives other than PC6 have also been suggested to
be effective in managing nausea and vomiting according to some published reports
(Shen et al. 2000; Somri et al. 2001; Ming et al. 2002; Gottschling et al. 2008).
Korean hand acupuncture points K-K9 and K-D2 have also been shown to be viable
alternatives (Schlager et al. 2000; Boehler et al. 2002).

5.3.2 Moxibustion for Nausea and Vomiting

5.3.2.1 Proposed Mechanisms by Which Moxibustion May Work
for Nausea and Vomiting

Possible mechanisms by which moxibustion may exert beneficial effects in nausea
and vomiting managements have been proposed. However, research in this area is
still very limited. Moxibustion provides heat stimulation on acupuncture points in
addition to the possible absorption of herbal extract through the skin. Treatment
effects are likely mediated through mechanisms similar to that of acupuncture. Like
acupuncture, moxibustion may modulate the activities of cortical and subcortical
regions of the brain, brain stem areas and autonomic nervous system (Hui et al.
2000; Huang et al. 2005; Napadow et al. 2008).

5.3.2.2 Limited Evidence to Suggest Moxibustion for Nausea and Vomiting

Moxibustion as a single modality in managing nausea and vomiting has not been
well studied. In a meta-analysis of moxibustion in cancer care (Lee 2010b), two
small randomized studies have examined indirect moxibustion on CV8 in reducing
chemotherapy-induced treatment toxicities in patients with nasopharyngeal cancers
and gastric cancers as one of the study endpoints. In both studies, toxicities included
nausea and vomiting were found to be significantly reduced with a combined risk
ratio of 0.38 (95% CI of 0.22 to 0.65) (Cao et al. 1997; Chen et al. 2000). CV8 is the
acupuncture point right on the umbilicus and needling is not advised for the fear of
easy infection. This point is used in Chinese medicine to aim at treating abdominal,
gynaecological and urinary symptoms, particularly in patients who present with
‘cold’ pattern (Wang, 2008).

Given the limited clinical evidence today, it is inconclusive in regards to the
effectiveness of moxibustion alone for chemotherapy-induced nausea and vomiting.
Adoption of this treatment modality should be used for selected patients according
to traditional Chinese medicine practice and with appropriate precautions.

5.4 Postoperative Urinary Dysfunction

Patient underwent pelvic surgery for cancer commonly experience with urinary reten-
tion during the postoperative period as a result of bladder detrusor muscle dysfunction
and reduced bladder sensation. This may lengthen hospital stay and increase the
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chance of urinary infection due to prolonged urinary catheter insertion (Chen et al.
2010).

Two publications have shown electroacupuncture on body acupuncture points
including Guilai (ST29), ST36, Tiaokou (ST38), SP6 andWaiguan (TE5), was able to
improve urinary flow rate, reduced residual bladder volume and shorten postoperative
hospital stay compared to controls (Shi et al. 2008; Yi et al. 2011). A third study in
patients who suffered from acute urinary retention after rectal cancer surgery, also
showed acupuncture on body points that affect energy flow of the bladder meridian
improves urinary flow and relieve retention symptoms in over 90% of patients (Dong
et al. 2003).

In another randomized trial in patients who developed urinary retention after rad-
ical hysterectomy, patients who were randomized to receive acupuncture on Shuidao
(ST28), ST36, SP6, scalp reproduction area plus moxibustion on CV8 showed
significant improvement in bladder function (p < 0.05) after one and two courses
of treatments, compared to acupuncture point injection on ST36 and SP6 (Yi et al.
2011). Unfortunate, the study did not have a control group. This latter study, however,
provide insight in the usage of moxibustion in combination with acupuncture may
enhance clinical effectiveness. Addition evidence to further support the effectiveness
of indirect moxibustion on CV8 in managing urinary dysfunction was provided
in another study. Stroked patients with urinary dysfunction were randomized to
ginger-salt indirect moxibustion on CV8 and acupuncture. Urinary function in
patients of the moxibustion group, including a reduction in urinary incontinence, was
found to be significantly better than that of acupuncture group (Liu and Wang 2006).

5.5 Radiation-Induced Xerostomia (RIX)

Xerostomia, or dry mouth, remains a common complication of radiation treatment
for head and neck cancers. Despite the use of more advanced radiation techniques that
are able to reduce radiation dose to major salivary glands while delivering a radical
dose to the cancer areas, up to 30% of patients still suffer from xerostomia and its
associated symptoms that include loss of taste, difficulty in speech and swallowing.
Current treatments mainly rely on symptomatic relief with saliva substitutes and
pharmaceutical salivary stimulants with no long lasting effect. Recent studies have
demonstrated acupuncture approaches may be viable treatment modalities for this
condition with sustained benefit.

5.5.1 Acupuncture

5.5.1.1 Mechanisms of Acupuncture for RIX

Acupuncture has long been used for dry mouth symptom in traditional Chinese
medicine. Recent advances in research have shed lights on the possible mechanisms
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by which acupuncture can have an effect on salivary production. Acupuncture has
been shown to differentially affecting the autonomic nervous system activities with
activation of the parasympathetic component that increases overall salivary produc-
tion and deactivation of the sympathetic component that reduces salivary viscosity
(Proctor and Carpenter 2007; Sakatani et al. 2010). Increase in blood flow to parotid
glands and stimulation of glandular tissue regeneration of salivary glands have also
been shown (Blom et al. 1992; Blom et al. 1993; Schneyer et al. 1993). The latter
finding may explain the long-term benefits of acupuncture approaches in treating
xerostomia as demonstrated in several clinical studies (Blom and Lundeberg 2000;
Johnstone et al. 2002; Wong et al. 2003). In a fMRI study, stimulation of Erjian
(LI2), a frequently utilized acupuncture point for xerostomia, has also been found to
activate the insula region of the brain, the area associated with gustatory function,
suggesting that acupuncture may act via the central nervous system resulting in a
cascade of physiological events that lead to an improvement of salivary flow (Deng
et al. 2008) (Fig. 5.2).

5.5.1.2 More Supportive Clinical Evidence of Acupuncture for RIX

After Blom et al. (1992) published the first report suggesting a positive effect of
acupuncture for xerostomia, there has been a growing interest of research in eval-
uating different acupuncture approaches for this condition, particularly related to
patients with RIX. The first randomized controlled trial of 38 patients with RIX di-
vided into two groups: deep or superficial acupuncture treatments (Blom et al. 1996).
Superficial acupuncture group was chosen to be the control despite previous evidence
that superficial acupuncture may have certain degree of effectiveness and that should
not be used as control for acupuncture study. Individualized body acupuncture points
were utilized for the study. In this study, both groups showed a more than 20% in-
crease in salivary flow rate in over 50% of patients after acupuncture treatments. In
the treatment group, 68% of patients showed an increase in salivary flow rate com-
pared to 50% of patients in the control group at one year. Moreover, the treatment
group reported significantly greater improvement in symptoms with less dryness,
less hoarseness and improved taste.

In another randomized controlled trial aimed to study the usefulness of acupunc-
ture for pain and dysfunction in patients after neck dissection for cancers (Pfister
et al. 2010). Over 80% of 58 patients recruited received radiation as a component of
their treatments. Xerostomia inventory was set as a secondary endpoint of the study.
Limbs acupuncture points were used including LI2 for xerostomia in the treatment
group. Symptoms of xerostomia in the treatment group were found to be significantly
reduced compared to that of the control (p = 0.02). Other prospective cohort studies
are confirming the clinical usefulness of acupuncture for the relief of RIX (Rydholm
and Strang 1999; Blom and Lundeberg 2000; Johnstone et al. 2001; Braga et al.
2008; Cho et al. 2008).

Interestingly, results from a few studies have suggested that acupuncture treat-
ments may provide long-term improvement in symptoms related to RIX. In Blom
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et al’s study of 70 patients with xerostomia due to either Sjögren’s syndrome or
radiotherapy treated with acupuncture, not only was there an increase in salivary
flow rates observed immediately after acupuncture treatment, this increase were sus-
tained up to 6 months follow up. At 3 years, patients who chose to have additional
acupuncture treatment had consistently higher median salivary flow rate than those
who did not have additional acupuncture. In another study (Johnstone et al. 2002),
patients received initial weekly acupuncture treatments with ear points and LI2 for
3–4 weeks followed by monthly to bimonthly maintaining treatments were found to
have sustained benefit.

Results of attempts in using acupuncture to prevent RIX have suggested positive
outcomes. In a small randomized study involving only 24 patients who had radiation
dose of greater than 5,000 cGy to over 50% of the parotid glands, the treatment group
received acupuncture during radiation treatment and the control group had radiation
treatment alone. Individualized body and auricular acupuncture points were used
according to traditional Chinese medicine practice. Although all patients showed
worsening of salivary function after radiation, there was significant difference in
the mean resting and post stimulating salivary flow rates in favor of the treatment
group. Xerostomia-related symptoms scores were also better in the treatment group
(Braga Fdo et al. 2011). The small sample size of the study, however, had raised
doubt in the study conclusion. Another larger randomized trial involving 96 eligible
patients, also showed that patients received acupuncture during radiation treatment
had reduced severity of xerostomia and maintained salivary flow rate better than those
who did not have acupuncture (Meng et al. 2012). The beneficial effects were shown
to occur as early as the third week and at 1 and 6 months after the completion of
radiation. Unfortunately, the inclusion of only Chinese patients with nasopharyngeal
cancers without advanced organ sparing radiation techniques made the results less
generalizable. Further research in this prevention approach will be needed.

5.5.1.3 ALTENS: A Different Acupuncture Approach

Recognizing the possibility of fear for needle therapy in some patients and the pos-
sible difficulties in offering acupuncture treatments in conventional cancer clinics,
at the Juravinski Cancer Centre, a different acupuncture-related approach was ex-
plored to manage RIX. In a Phase I and II study, preselected acupuncture points
chosen according to traditional Chinese medicine principles were stimulated using
acupuncture-like transcutaneous nerve stimulation (ALTENS) (Wong et al. 2003).
Instead of needles, electrode pads applied on the skin overlying the acupuncture
points were used for stimulation. Low frequency, high current intensity and ran-
dom stimulation were used and treatments were given twice weekly for a total of
12 weeks. Salivary production, both basal and citric-acid primed, and xerostomia
symptoms scores were all significantly improved in patients at 3 and 6 months af-
ter treatment completion. There were also improvement in swallowing, speech and
taste. Built on these positive study results, a Phase II and III multicenter randomized
study comparing ALTENS to oral pilocarpine, the current standard management, in
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treating established RIX was initiated by the Radiation Therapy Oncology Group
(Wong et al. 2012). Acupuncture points used were Chenjiang (CV24), ST36, SP6
and LI4 selected based on the results of previous mentioned Phase II trial. The study
has completed the required accrual of 190 patients quickly with a rate of 6–8 patient
recruited per month suggesting high acceptance of this treatment modality by both
patients and care providers in conventional clinical settings. The results of the Phase
II (non-randomized) component of this study were reported recently demonstrated
a 94% compliance rate for ALTENS treatments. At 3 months after randomization,
84% of the evaluable 35 patients achieved a positive treatment response with an
improvement of xerostomia specific quality of life scores of 35.9%.

The results of a trial to examine ALTENS in preventing RIX were disappointing.
In a Phase II randomized trial involving 60 patients who were to have conventional
radiation treatment for head and neck cancers, ALTENS were given concurrently
during radiation in the treatment group while the control group only had standard
mouth care (Wong et al. 2010). ALTENS failed to exert any detectable differences
in the mean salivary flow rate or xerostomia symptoms scores in the treatment group
when compared to the controls. It was postulated that the acupuncture points stim-
ulation that may induce salivary gland tissue regeneration during radiation may, in
theory, render the glandular cells more sensitive to radiation damage and negate
the beneficial effect of improved salivary function. The small sample size of the
study may also be a factor affecting the results and the interpretation of the study
conclusion.

5.5.2 Moxibustion Is Not Indicated

In traditional Chinese medicine, moxibustion is mainly used for ‘cold’ patterns since
the warmth of burning moxa and the ‘warm’nature of the herb, Artemisia vulgaris can
drive the ‘cold’ away and promote blood and energy flow. In fact, there is description
that moxibustion can cause dry mouth and is not advisable to be given in patients
with ‘heat’ symptoms. A search in the literature has failed to show any reported study
to investigate the effect of moxibustion in xerostomia conditions (Gu 1996).

5.6 Radiation Proctitis

Radiation proctitis is an inflammatory condition of the rectal mucosa as a result of ra-
diation damage. This condition is seen often in patients receiving radiation treatment
for pelvic cancers, particularly for prostate and cervical cancers, since high radiation
dose volume will likely include the anterior portion of the rectum. Acute proctitis
will usually subside after a few months but up to 5% will become chronic. Only one
study investigated acupuncture as a treatment modality for radiation proctitis has
been published (Zhang 1987). Forty-four cervix cancer patients who received radia-
tion treatment and developed radiation proctitis were treated with acupuncture. 73%
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of patients had complete response and marked reduction in symptoms was seen in
9%. At the Juravinski Cancer Centre, weekly acupuncture treatment on GV20 during
the third to fifth week of radiotherapy has been offered to patients with locally ad-
vanced rectal cancers undergoing chemoradiation treatment and who presented with
severe symptoms of tenesmus, increased rectal mucous secretion and bleeding. Pre-
liminary experience in 24 patients showed marked improvement in patients’ reported
symptoms after one to two treatments (unpublished data). A formal in-house study is
being planned. GV20 is indicated in traditional Chinese medicine for treating organs
prolapse and to reduce leakage symptoms.

5.7 Quality of Life in Lymphoedema

Lymphoedema is a debilitating and disfiguring condition as a result of damage to the
lymphatic drainage of part of the body. It commonly occurs in the limbs of patients
who have had cancer treatments that cause damage to the axilla or groins. In one
study on breast cancer patients, a prevalence of 29% was reported (Moffatt et al.
2003). Acupuncture directly on the affected area should be avoided to prevent the in-
troduction of infection that may result in serious consequences. However, there is no
contraindication to acupuncture in patients who have lymphoedema (Filshie 2001).

Recent experience in using acupuncture and moxibustion in the management of
lymphoedema was reported with promising results. Kanakura et al. (2002) reported
that acupuncture and moxibustion applied right after surgery or after the occurrence
of lymphoedema in 24 patients who underwent pelvic lymph node dissection can
prevent and improve the condition. However, measurements of lymphoedema used
in the study were largely subjective.

Using traditional Chinese medicine principles to develop a acupuncture treatment
protocol, Alem and Gurgel (2008) conducted a study on 29 breast cancer patients
who suffered from lymphoedema of the upper limbs. Eleven acupuncture points
were needled, without electrical stimulation, from the upper limb down to the leg
on the unaffected contra-lateral side of the body. Jianyu (LI15), Jianliao (TE14),
Chize (LU5), TE5 and LI4 were used for pain, heaviness and restricted movement
of the upper limb; Zhongwan (CV12), Zhongji (CV3) and Qugu (CV2) for im-
proved energy and increase lymphatic drainage; ST36, Yinlingquan (SP9) and SP6
for reducing oedema and promote “blood” flow. Twenty-four treatments were given
once a week and no other interventions were given. Compared to baseline assess-
ments, there were significant improvements in shoulder range of motion, degree of
lymphoedema and sense of heaviness and tightness at 6 months. Interestingly, the
degree of lymphoedema that was based on the skin characteristics, limb consistency
and visual inspection showed improvements, circumferential measurements of the
lymphoedematous limbs were not found to be significant. Logically, one would not
expect that acupuncture approaches can correct anatomical damage and mechanical
obstruction of lymphatics. The common presence of fibrosis in the affected limb will
further prevent limb volume reduction.
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Further study has demonstrated the feasibility of using acupuncture and moxi-
bustion to treat cancer patients with upper body lymphoedema. Thirty-five subjects
including breast cancer patients and head and neck cancer patients were managed
with individualized acupuncture and moxibustion. Overall well being status of the
patients was assessed using Measure Yourself Medical Outcome Profile. There was
no significant adverse effect reported. Significant better well-being profile was noted
after treatments. The authors concluded that acupuncture and moxibustion can be
safely delivered to patients with lymphoedema provided that needling is avoided in
the affected area (de Valois et al. 2011).

5.8 Cancer-Related Fatigue

Fatigue is a very common problem experienced by cancer patients and very often
patients continue to have this symptom for a long time beyond active treatments
(Wagner and Cella 2004). The underlying mechanism by which cancer-related fatigue
occurs is not fully known. Apart from some correctable causes, for example, anemia,
there is no effective treatment. Acupuncture and moxibustion approaches have been
investigated for managing this distressful condition.

5.8.1 Proposed Mechanisms

Since the mechanisms by which cancer-related fatigue occurs is still not clearly
known, any proposed mechanisms that acupuncture and moxibustion may act through
are only theoretical. Fatigue has been found to be associated with changes in cytokine
and hormonal levels and through modulating cytokines and hormonal secretions,
acupuncture can play a role in treating fatigue (Glaus 1998; Stone et al. 1998). Study
on human subjects who were experiencing fatigue also showed that overactive sym-
pathetic activities are common in fatigue state. Acupuncture can modulate autonomic
nervous system activities with preferential suppression of sympathetic activities and
may lead to improvement of fatigue (Li et al. 2005).

5.8.2 Evidence Is Still Limited

To date, several studies have investigated the usefulness of acupuncture and moxi-
bustion in managing this distressful symptom with mixed results. A Phase II study
examined acupuncture for post chemotherapy fatigue that had lasted on average of
2 years, showed a mean improvement of 30% on the Brief Fatigue Inventory as-
sessment (Vickers et al. 2004). Twice per week acupuncture treatments for 4 weeks
were given for one cohort. Points that are indicated for fatigue in traditional Chi-
nese medicine were used. These included classical energy points: ST36, Guanyuan
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(CV4), CV6 and also Diji (SP8), SP9 and Quchi (LI11). For a second cohort, once
weekly treatment for 6 weeks were delivered. Points included CV4, CV6, ST36,
Taixi (KI3), Shufu (KI27) and SP6. There was no apparent significant difference in
treatment responses between the twice weekly or weekly treatment.

In a small randomized controlled trial comparing acupuncture, acupressure and
sham acupuncture in treating post chemotherapy fatigue in 47 cancer patients (Mo-
lassiotis et al. 2007). Results demonstrated significant improvement of the severity
of fatigue measured by Multidimensional Fatigue Inventory in both the acupunc-
ture (36%) and acupressure group (19%) compared to the sham acupuncture group
(0.6%). Acupuncture provided higher fatigue relief than acupressure. Again, like the
previous study, similar acupuncture points were used: ST36, SP6 and LI4. Patients,
however, were treated three times per week for 2 weeks. More treatments were found
to provide more sustained fatigue improvements.

In another randomized, double-blinded, controlled trial, 27 patients undergo-
ing radiation therapy for cancers were randomized into a acupuncture and a sham
acupuncture group (Balk et al. 2009). Typical acupuncture points including ST36,
SP6, LI4 and KI3 were used given once to twice a week for 6 weeks. Non-penetrating
needles were used for sham treatments. Although in both sham and true acupunc-
ture groups, there was improvement in fatigue, there was no significant difference
between the responses of the two groups. The result of this trial again cast some
doubt in the effectiveness of acupuncture treatments in cancer-related fatigue but the
sample size of this trial is far too small to make the results conclusive.

Traditionally, moxibustion is indicated to ‘tonify’ or to improve energy level of
an individual. Indirect moxibustion on ‘energy’ points, ST36, CV4, CV6 and KI3
is usually recommended (Gu 1996). Adding moxibustion to acupuncture seems to
be a logical choice to increase the probability of treatment success in cancer-related
fatigue. Experiences in treating chronic fatigue using this strategy have suggested
greater than 80% effectiveness (Wang et al. 2008a). However, this experience may
not be completely generalizable to cancer-related fatigue. There is still no reported
clinical trial investigating moxibustion alone in managing cancer-related fatigue.

5.9 Chemotherapy-Induced Peripheral Neuropathy

Chemotherapy-induced peripheral neuropathy (CIPN) occurs in 10–20% of patients
who received neurotoxic chemotherapies including platinum compounds, vinca al-
kaloids, taxols and suramin (Forman 1990). With increasing indications of these
chemotherapies and better survivals of cancer patients, the prevalence of CIPN is
likely on the increase. Different components of the peripheral nervous system can
be affected, but axonal degeneration is the commonest. Sensory neuropathy is pre-
dominant, while sensory-motor and autonomic nervous system dysfunction is less
common. Patients usually present with numbness, paraesthesia, pin and needle sen-
sation, and pain that is hard to describe but usually described in terms of burning,
shooting or electric in nature. Impaired vibrational sense is common. There can be
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associated ataxia, myalgia and muscle weakness. CIPN symptoms can appear during
the later courses of chemotherapy and can occur weeks or months after completion
of chemotherapy (Windebank and Grisold 2008). Although peripheral nerve dam-
ages can recover in most patients, the recovery is usually incomplete with persistent
symptoms resulting in poorer quality of life. Treatments for CIPN are largely for
symptomatic relief of pain and paraesthesia. Centrally acting drugs like tricyclic
anti-depressant, ion channel blockers have been shown to be moderately effective
but with significant side effects that may limit their practical usefulness. Moreover,
the beneficial effects are not long lasting, symptoms reoccur once medications are
discontinued.

5.9.1 Evidence from Clinical Trials Continue to Support
Acupuncture Usefulness

Approach in treating syndrome pattern that includes paraesthesia, hyperalgia, pain,
pin and needles in both feet and hands has been described in TCM. The symptoms
presented by patients with CIPN can be considered as a state with deficiency in
energy and blood, and that the body is unable to direct these essential components
to the four limbs resulting in sensory and motor dysfunctions.

Acupuncture treatments that aim to improve total energy and blood in the body
and direct them to the limbs have been shown to be clinically effective. In recent
clinical trials, acupuncture has been shown to improve symptoms due to peripheral
neuropathy in HIV and diabetic patients (Abuaisha et al. 1998; Phillips et al. 2004).
The first reported study on acupuncture for CIPN was reported by Wong and Sagar
(2006) at the Juravinski Cancer Centre. This prospective pilot study involved patients
with CIPN after combined taxol and platinum chemotherapies for gynaecological
cancers treated with a selected acupuncture protocol. Five consecutive patients with
WHO grade II CIPN symptoms were recruited. Mean duration of symptoms was
18 months (ranged from 6–38 months). Pain, pin and needle sensation and numb-
ness of the hands and feet were the main presenting symptoms. In three patients,
imbalance in gait was also present. After acupuncture treatments, marked improve-
ment in pain was noted with average pain score came down from 7.8/10–3/10. All
patients had a reduction in analgesic dosage. Gait was improved in all the three pa-
tients. Numbness and pin and needle sensation were significantly better. At 6 months
follow up, symptoms improvement was sustained in four patients. Although the
number of patients in this study was small, the results suggested acupuncture can
be useful in CIPN. A Phase II study at the Juravinski Cancer Centre examining
the effectiveness of acupuncture alone or ALTENS alone in CIPN management has
completed recruitment. Results of the preliminary analysis were presented at the In-
ternational Scientific Acupuncture and Meridian Symposium and continued to show
that acupuncture or ALTENS using a selected protocol acupuncture points improved
symptoms of CIPN at three months follow-up. Complete analysis is pending to be
completed in 2012.



5 Acupuncture and Moxibustion for Cancer-Related Symptoms 103

Follow the reported study byWong and Sagar (2006), a few other pilot studies were
conducted with results supporting the effectiveness of acupuncture in CIPN. In one
study (Donald et al. 2011), 18 patients were treated with individualized acupuncture
treatments with core acupuncture points including SP6 and ST36 similar to Wong and
Sagar’s study (2006). Improvement in symptoms especially in pain, and analgesic
dosage were noted in 14 patients. In another study (Schroeder et al. 2011), six patients
received acupuncture and best medical care were compared to a control group of five
patients who received best medical care alone. All patients had nerve conduction
study prior to interventions. Five patients in the treatment group had improvement
in CIPN symptoms after acupuncture and all had improved nerve conduction studies
while one patient in the control group showed improvement in nerve conduction study
but no improvement in symptoms. With these positive pilot studies, a well designed
randomized controlled trial is justified to clarify the efficacy of acupuncture in CIPN.

5.10 Vasomotor Symptoms Reduction

Vasomotor symptoms with hot flashes and sweating are common complications as
a result of hormonal ablative therapies for breast and prostate cancer. Frequent
hot flashes with associated fatigue, insomnia and irritability, were shown to ad-
versely affecting quality of life (Oldenhave et al. 1993). Management of vasomotor
symptoms involves hormonal replacement therapy and non-hormonal centrally ac-
tive drugs including gabapentin, venalfaxine and anti-depressants (Bordeleau et al.
2007). However, their usage are often limited by associated side effects. Treatment of
vasomotor symptoms in cancer patients remains a challenge and research for optimal
non-hormonal approaches is continuously advocated.

5.10.1 Acupuncture Can Be Useful in Women Suffered from
Vasomotor Symptoms

Acupuncture has been found to increase secretion of central β-endorphins, thereby
potentially stabilizing thermoregulation and decreasing vasomotor symptoms (Fil-
shie et al. 2005; Mayor 2008; Lee et al. 2009b). Sense of well-being was found
to increase in women who underwent acupuncture as a result of enhanced brain
serotonin, norepinephrine, and oxytocin activities (Nedstrand et al. 2006).

Uncontrolled small clinical studies have demonstrated improvement in vasomotor
symptoms in breast cancer women; however, results are inconsistent (Borud et al.
2009a, 2010; de Valois et al. 2010). A retrospective audit of acupuncture and self
acupuncture in 194 patients with breast or prostrate cancers showed up to a 50%
reduction of hot flashes in some patients who successfully continued acupuncture
for up to 6 years later (Filshie et al. 2005). A systematic review, conducted in 2008,
of six randomized controlled trials of acupuncture compared with sham, hormonal
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replacement therapy, or Effexor XR failed to show statistical significant difference,
however reported decreases of hot flashes with the use of both true acupuncture and
sham acupuncture (Lee et al. 2009b).

Results from newer randomized trials continued to support the effectiveness of
acupuncture in vasomotor symptoms management. In a more recent reported random-
ized trial comparing acupuncture plus self-care to self-care alone in postmenopausal
women suffering from hot flashes, hot flashes frequencies and intensities were found
to be improved significantly in the acupuncture plus self-care group. The vasomotor,
sleep and somatic dimensions of the Women’s Health Questionnaires were also im-
proved (Borud et al. 2009b). In another study with similar design for perimenopausal
and postmenopausal women with hot flashes, acupuncture plus usual care was also
found to significantly improve hot flashes and related symptoms compared to usual
care alone (Kim et al. 2010).

Frisk et al. (2012) randomized 45 breast cancer patients suffering from vasomotor
symptoms to electroacupuncture for 12 weeks or hormonal therapy for 2 years.
Scores in Health-related Quality of Life and Women’s Health Questionnaire were
improved significantly from baseline in both groups. Numbers of hot flashes per
day were reduced and all sleep parameters were enhanced. The authors suggested
that electroacupuncture can be considered as an alternative treatment to hormonal
therapy for hot flashed in this group of patients.

Acupuncture has been suggested to be an alternative treatment for vasomotor
symptoms in women with breast cancers who were refractory to, or unable to tolerate
other treatments (Deng et al. 2007; Walker et al. 2010).The Society of Integrative
Oncology’s evidence-based clinical practice guidelines indicated that although there
is no strong evidence to support the use of acupuncture for treatment of hot flashes,
it is, however, a safe, tolerable treatment and could be used to treat hot flashes failing
conventional treatments (Deng et al. 2009).

To answer the question regarding what are the acupuncture points and approached
that should be recommended in managing vasomotor symptoms, a recent consensus
building conference was held involving ten acupuncture experts. Consensus was
made for eight syndromes and about five indicative symptoms for each syndrome.
The choices of acupuncture points used, however, were quite different and probably
reflecting the different in approaches by different acupuncture schools for the same
clinical problem (Alraek et al. 2011).

5.10.2 Acupuncture Usefulness for Man with Vasomotor
Symptoms Is Less Conclusive

A systematic review of acupuncture for vasomotor symptoms in prostate cancer pa-
tients has failed to show supportive evidence that acupuncture can exert a positive
effect in reducing vasomotor symptoms (Lee et al. 2009c). However, this systematic
review only included one randomized study and five uncontrolled studies reported
prior to 2009 and that meet the study criteria. More studies, unfortunately, all un-
controlled, have been reported and suggested that acupuncture can provide relief
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in vasomotor symptoms in patients who underwent androgen ablative therapies for
prostate cancers (Harding et al. 2009; Beer et al. 2010;Ashamalla et al. 2011). Further
well designed trials are needed to clarify acupuncture usefulness in this condition.

5.10.3 Moxibustion Can Be Useful

To date, there is only one randomized trial conducted to examine the effect of mox-
ibustion alone in vasomotor symptoms in post menopausal women. In this trial, 51
patients were randomized into three groups: Group A in which moxibustion was
based on clinical expert opinion. In this group, CV12, CV4, bilateral ST36 and
SP6 were used. These points were indicated for improving physical function and
to treat gynecological diseases. Group B in which moxibustion was based on pub-
lished literature. In this group, Mingmen (GV4), CV4, CV6 and bilateral Shenshu
(UB23) points were used. Group C was the control waiting list. Treatment groups
A and B were found to have significant reduction in the frequency (60% reduction
vs increased frequency in the control group) and severity (40–50% reduction) of
hot flashes. Group B also had significant better scores on the Menopausal-Specific
Quality of Life Scale compared to the other two groups (Park et al. 2009).

5.10.4 ALTENS Is Being Examined

At the Juravinski Cancer Centre, non-invasive acupuncture approach using ALTENS
is being examined in treating vasomotor symptoms of breast cancer patients as a
result of hormonal ablation therapies. Apart from working through mechanisms by
which acupuncture may improve vasomotor symptoms, recent evidence has also sug-
gested that ALTENS can stimulate a neuroreflex network involving the autonomic
nervous system that participates in body temperature regulation (Haker et al. 2000).
This Phase II randomized study will compare ALTENS plus standardized life-style
interventions to standardized life-style interventions alone. Sixty-eight eligible pa-
tients with a Hot Flashes Score of > 15 will be randomized. Hot Flashes Scores, heart
rate variability and quality of life will be assessed. The choice of acupuncture points
to treat vasomotor syndrome was based on the traditional Chinese medicine (TCM)
concept. This concept explains the occurrence of vasomotor syndrome according
to its meridian and Zhangfu (organs) models. It conceptualizes that Zhangfu func-
tions and overall meridian energy decline with increasing age. At around age 50,
“kidney” function and its meridian energy start to become deficient. As “kidney”
is the foundation that supports and interacts with other Zhangfus and meridians to
work properly, its deficiency cascades into multiple dysfunctions and imbalances of
bodily functions, particularly involving the “liver”, “heart” and “spleen”. In women
present with vasomotor syndrome, the “liver” tends to become overactive causing
symptoms of hot flashes, sweating, irritability, mood swings, headache, dizziness,
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irregular menstrual flow, back discomfort and feeling of weakness in the knees. The
“heart” also becomes overactive manifesting with palpitation, chest tightness, insom-
nia, and feeling of heat in the face, palms and soles. On the other hand, the “spleen”
like the “kidney” becomes deficient resulting in decreased appetite, loose stool, cold
hands and feet, fluid retention with swollen face and limbs, and generalized fatigue.
The lack of “blood” during this period has also been viewed as a contributing factor
to multiple symptoms.

TCM acupuncture treatment approach for vasomotor syndrome thus aims to im-
prove “kidney” and “spleen” deficiencies and, at the same time, suppress “heart” and
“liver” overactivities. The promotion of “blood” is also utilized to achieve symptom
control. Selection of acupuncture points was based on a review of the published
clinical studies identified through PubMed, non-PubMed and acupuncture texts de-
scribing experiences in treating vasomotor syndrome using body acupuncture points
(Cheng 1987; Wyon et al. 2004; Huang et al. 2006; Zhou et al. 2006; Nir et al.
2007; Vincent et al. 2007; Avis et al. 2008; Kim et al. 2010). Shenshu (BL23), SP6,
Xuehai (SP10), Taichong (LR3), Shenmen (HT7) and KI3 were selected and will
be treated using ALTENS two times a week for 12 weeks. If this study results were
positive, this may provide yet another approach utilizing acupuncture principles and
may provide more options for patient care and further research.

5.11 Chemotherapy-induced Cognitive Dysfunction

Sixteen to fifth percent of cancer patients who received chemotherapy may develop
cognitive impairment that can be long lasting for up to 10 years after treatments were
completed (Tannock et al. 2004). The role of acupuncture for chemotherapy-induced
cognitive impairment is not clear. In an animal study, acupuncture was shown to im-
prove cognitive impairment caused by multi-infarcts of the brain (Yu et al. 2005).
Johnston et al. (2007) has proposed that evidence exists to suggest acupuncture may
be effective in managing this condition since it has been shown to provide benefit
to a range of psychoneurological symptoms that are similar to those experienced
by patients with chemotherapy-induced dysfunction. There was no reported study
of moxibustion in this condition. Obviously, with the increasing prevalence of can-
cer patients who underwent successful chemotherapies, investigations for effective
treatment options for this condition are increasingly necessary.

5.12 Myelosuppression

Myelosuppression is a common complication of chemotherapy treatments. It also
occurs when significant amount of bone marrow is radiated to a certain dose. Patients,
especially elderly who develop myelosuppression have increased risk of infection,
bleeding and anaemia that not only can limit chemotherapy dosage but also can lead to
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significant treatment-related morbidities, mortalities and poor quality of life. More-
over, the lowering in immunological function can adversely affect cancer treatment
outcomes. Current treatment has to rely on the use of expensive recombinant human
granulocyte-colony stimulating factor (G-CSF) and transfusion of blood components,
all with associated side effects.

Traditional Chinese medicine views the depressed immunity and susceptibility
to infection and cancer progression as the weakening of the body healthy energy
or Qi and that the “kidney” function is declined leading to an inability to maintain
blood elements. Multiple traditional Chinese medicine treatment approaches aim to
improve body Qi and to strengthen “kidney” function has been developed including
the use of herbs, acupuncture and moxibustion.

In animal studies, acupuncture and moxibustion have been shown to promote
the repair of damage done to bone marrow cells by chemotherapies through the
upregulation of DNA excision repair-related proteins (Lu et al. 2009a). Acupuncture
and moxibustion have also been shown to improve cell cycle regulator protein, cyclin
D1 resulting in shortening of the cell cycles of hematopoietic cells and increased DNA
synthesis with quicker repopulation of hematopoietic cells (Lu et al. 2011).

In an interesting case report (Grass 2003) of a patient who suffered from sustained
myelosuppression requiring regular blood transfusions after chemotherapy treat-
ments for chronic lymphocytic leukaemia, the patient received electroacupuncture to
Jingming (BL1), point associated with sea of blood; Geshu (BL17), influential point
of “blood”; LR3, point associated with nourishment of “liver” blood and SP6 weekly
for 8 treatments. After the start of treatments, all peripheral blood parameters contin-
ued to be improved and no further transfusions were required. This case demonstrated
the temporal changes in blood parameters in response to electroacupuncture.

A number of clinical trials have been conducted showing promising results in using
acupuncture and or moxibustion in managing chemotherapy-induced myelosuppres-
sion. A meta-analysis reported by Lu et al. (2007) reviewed 11 randomized controlled
trials published from 1979–2004 that meet the study criteria. Only studies that use
manual acupuncture or electroacupuncture or warm needling were included. Daily
treatments were commonly employed. Effective rates of leukopenia recovery from
50–90% were reported in all studies. Electroacupuncture appeared to be more effec-
tive than manual acupuncture. Though the positive results of this meta-analysis was
encouraging, the authors noted that publication bias, poor quality of study method-
ologies, short follow-up periods and incomplete chemotherapy deliveries in some
studies seriously affect the interpretation of the results.

In a recent, though small but well designed trial (Lu et al. 2009b), 17 patients
were divided into a real acupuncture group and a sham acupuncture group. In the
active treatment group, acupuncture points were selected based on practitioners’
experience and from literature. These points include LR3, KI3, SP6, ST36, SP10,
LI4, PC6, LI11 and GV20. TDP infra-red heating to the feet were applied in place
of moxibustion. Superficial needling at non-acupuncture points were used as sham
control. The incidence of grade 2 or greater leukopenia in the acupuncture group
(30%) was significantly less than that in the control group (90%). The adjusted
absolute neutrophil counts and plasma G-CSF, however, did not show significant
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different between the two groups. Larger trial is necessary to confirm the observed
effectiveness.

In other controlled but non-randomized studies, acupuncture plus or minus mox-
ibustion were all reported positive in correcting chemotherapy-induced leukopenia
compared to controls that included G-CSF like drugs or no active treatment (Chen
and Chen 2001; Ye et al. 2007). ST36 were used in all studies and SP6 was used in
two. Daily treatments for 3–4 weeks were employed.

Indirect moxibustion alone may also be effective for chemotherapy-induced
leukopenia. In a randomized trial that compared ginger indirect moxibustion to a Chi-
nese patent medicine in 221 patients, the effective rates were improved by two folds
in the moxibustion group compared to the control group after ten daily treatments.
The effectiveness seemed to sustain after 15 days follow-up (Zhao et al. 2007).

It is still unclear as to when the acupuncture or moxibustion should be commenced
in order to reduce the severity of chemotherapy-induced leukopenia. While in the
meta-analysis mentioned above, the timing in starting the acupuncture was found to
be not significant for treatment effectiveness, in the two positive randomized trials,
the treatments were started one to two weeks prior to chemotherapy.

5.13 Anxiety, Depression

Anxiety is a common reaction in cancer patients. The presence of anxiety can reduce
pain threshold, causes insomnia, worsen quality of life and may affect cancer treat-
ment outcome (Jones 2001). Relief of anxiety by acupuncture was found to associate
with increase in pain threshold (Widerstrom-Noga et al. 1998). Depression, though
less common, is also frequently encountered by cancer patients (Jones 2001). Re-
cent laboratory evidence has shown that the presence of tumor alone can stimulate
cytokines production in behaviour related brain regions and can alter the regulation
of the hypothalamic-pituitary-adrenal axis resulting in a depression-like behaviour
(Pyter et al. 2009).

Adequate management of anxiety and depression in cancer patients is important
to ensure better quality of life and to ensure optimum treatment outcomes. Conven-
tionally, depression and anxiety are managed with the use of oral medications, such
as amitriptyline or serotonin reuptake inhibitor drugs and inevitably, with associated
side effects. Clinical studies have shown acupuncture may be a viable alternative to
drugs treatments for anxiety and depression. In a recent review of conducted animal
and clinical studies published in the English literature from year 2000 onwards, de-
spite some methological issues, acupuncture was shown to have sufficient evidence
to support its effectiveness for anxiety disorders (Errington-Evans 2011). The most
frequently use acupuncture points among all studies were PC6, HT7, LR3, GV20
and Yintang (EX-HN3). One or three treatments per week, half hour per treatment
and a total of ten treatments were the most common regime utilized.

Although a Cochrane review conducted in year 2005 concluded that there was
insufficient evidence to determine the efficacy of acupuncture compared to medica-
tion, or to wait list control, or sham acupuncture in the management of depression, a
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more recent extensive review done by the Department of Veteran Affairs (US) has a
different conclusion (Smith et al. 2010; Williams et al. 2011). This review included
all the relevant published literature from year 2006–2011 and found that acupuncture
showed promise in treating depression. For major depressive disorder, acupuncture
showed greater effect than sham control on depressive symptoms but did not improve
response or remission rates. Moreover, it did not differ significantly from short-term
use of anti-depressants. This conclusion was largely based on a meta-analysis of
eight randomized controlled trial included in this review (Wang et al. 2008b).

In another randomized trial conducted in China, 80 patients with cancer-related
depression and sleep disorders to an acupuncture group and a fluoxetione control
group (Feng et al. 2011). The mean Self-rating Depression Scale and Hamilton
Depression Rating Scale scores were decreased significantly in the treatment group
(43.6 and 9.8) compared to that of control (50.7 and 13.7). Sleep disorder symptoms
were also significantly improved similarly in the treatment group.

In a single-blinded placebo-controlled study comparing the addition of acupunc-
ture to oral anti-depressant, mianserin, to mianserin alone, acupuncture was shown
to improve the course of depression (Roschke et al. 2000). The benefit of acupunc-
ture seemed to appear immediately after start of treatments and since pharmaceutical
anti-depressants are not usually effective until 2 weeks after starting therapy, their
combination with acupuncture may enable more rapid onset of treatment response.

5.14 Gastrointestinal Dysfunction Other Than Nausea and
Vomiting

Apart from nausea and vomiting that is commonly experienced by most cancer pa-
tients, there are other gastrointestinal dysfunctions that may occur in some patients.
Gastroparesis, dysfunctional gastric retention creating symptoms of postprandial
fullness, bloating, nausea and vomiting, early satiety and epigastric discomfort, can
be caused by cancer and non-cancer-related causes. It can present as a paraneoplastic
disorders associated with breast, small-cell lung and pancreas cancers. Abdominal
surgeries also precipitate gastroparesis. Current treatments mainly rely on dietary and
lifestyle modification, and gastric prokinetic medications including metoclopramide
and anti-emetics. Acupuncture has been shown to increase gastric emptying and re-
duce symptoms of gastroparesis in diabetic patients (Chang et al. 2001a, 2001b).
In a recent randomized controlled trial in liver cancer patients who developed gas-
troparesis after abdominal surgery (Sun et al. 2010). A total of 63 eligible patients
were randomized to receive acupuncture or intramuscular metoclopramide treatment.
Complete recovery was defined as the absence of gastric juice drained from gastric
tube, no vomiting after removal of gastric tube and patient was able to tolerate semi-
liquid diet. CV12, ST36, SP6 and PC6 were needled once a day. After acupuncture
treatments, 90% of patients in the acupuncture group achieved complete recovery
and only 32% in the control group.

Dysphagia is another condition that many patients who received head and neck
cancer radiation can experience as a result of mucosal damage of pharynx and direct
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radiation damage of the swallowing muscles. Chronic dysphagia can result from fi-
brosis of the damaged muscles. A significant number of patients with dysphagia are at
risk of aspiration pneumonia and may rely on percutaneous endoscopic gastrostomy
(PEG) for feeding during treatment and, sometimes for a sustained period. Many
studies have investigated acupuncture as a treatment modality for cancer-related dys-
phagia and have suggested moderate symptom relief (Shen and Shen 1996; Zheng
and Ruan 2002; Zhou and Zhang 2006). A more recent retrospective case report in
head and neck patients with post radiation dysphagia demonstrated that acupunc-
ture treatments were able to shorten the period needed for PEG feeding (Lu et al.
2010). Nine of the ten patients treated showed various degree of improvement in
swallowing. 86% of PEG tube dependent patients were able to have PEG removed
after acupuncture treatments.

5.15 Hiccups and Yawning

Persisting hiccups and yawning are rarely encountered in cancer patients. Persistent
hiccups have been associated with drug treatments, particularly with some types of
chemotherapy, steroid and analgesics and direct tumor involvement of the brain stem
area (Amirjamshidi et al. 2007; Kang et al. 2011; Tazi et al. 2011). Acupuncture
has been used successfully in treating hiccups in non-cancer patients (Yan 1988;
Lin 2006; Chang et al. 2008). In a recent case study of 16 cancer patients with
persistent hiccups, acupuncture was shown to be an effective treatment option (Ge
et al. 2010). Acupuncture points: BL17, GV14, CV12, PC6, ST36, Pishu (BL20),
Weishu (BL21) and Qimen (LR14) were used. The mean hiccups severity measured
by HiccupsAssessment Instruments before treatment was 5.2/10.After treatments, 13
patients had complete remission and 8 of this 13 patients achieved remission after only
one treatment session. The authors reviewed laboratory evidence that acupuncture
stimulation of PC6, ST36 and CV12 can activate the nucleus tractus neurons and
subncucleus reticularis doraslis neurons that are implicated to be involved in hiccups
reflex arc (Sun et al., 2007; Ji et al., 2009).

Persistent yawning has been linked to drugs, for example, anti-depressants, opi-
oid and dopaminergic medications, and direct tumor involvement of the brain stem
(Patatanian and Williams 2011). Radiation treatments that include the brain stem
area can also induce yawning (Wong et al. 1997; Wong and Sagar 2000). One case
report has shown that acupuncture on PC6 was able to abort persistent yawning in
a patient receiving radiation treatment that include the brain stem for brain cancer
(Wong and Sagar 2000).

5.16 Conclusion

Cancer patients suffer from a variety of cancer-related symptoms during and after
cancer therapies. With recent improvement in cancer survival, increasing number
of patients will also be affected by long-term and often debilitating treatment
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toxicities leading to poorer quality of life. The search for effective management
options for cancer-related symptoms has become more important. Among all
complementary and alternative therapies, acupuncture and related techniques are
increasing accepted by cancer patients and are more widely provided by health
care providers. Results from recent research have suggested acupuncture and
related techniques are effective options for treating both short-term and long-term
cancer-related symptoms. Future effort with innovative research design involving
multiple disciplines and collaborative systematic data collection will continue to
provide evidence to guide optimal utilization of these treatment techniques in cancer
care and to reveal the underlying mechanisms of treatment effects.
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Chapter 6
Use of Acupuncture and Moxibustion in the
Control of Anticancer Therapy-induced Nausea
and Vomiting

Rie Konno and Aye A. Gyi

Abstract Anticancer-related adverse events, particularly chemotherapy-induced
nausea and vomiting, are significant problems for both healthcare professionals and
patients. The use of alternative medicine is receiving more recognition for control of
such adverse events as an adjunct therapy along with administration of anti-emetics.
This chapter examines the current available research evidence on the efficacy of
acupuncture and moxibustion for reducing anticancer treatment-induced nausea and
vomiting as well as safety of such treatments, searching the major databases re-
sulted in four systematic reviews and three new trials being identified and reviewed.
These evidence supports the use of acupoint-stimulation for reducing chemotherapy-
induced nausea and vomiting in both adult and pediatric cancer patients with very low
risk of serious adverse events. Concerning different stimulation methods, acupres-
sure on pericardium meridian demonstrates reasonably strong evidence for reducing
the severity of acute nausea. Electroacupuncture on pericardium meridian can alle-
viate acute vomiting. In contrast, manual acupuncture and non-invasive stimulation
methods fail to provide strong evidence for such effect. A meta-analysis of two
small-scale studies showed significant beneficial effects of moxibustion but further
large-scale studies are needed to provide indisputable recommendations for practice.
Overall, well-designed studies with a large sample size are needed for developing a
solid evidence base that promotes acupuncture and moxibustion in cancer care.

6.1 Introduction

The practice of acupuncture originated in China over 3,500 years ago. Today,
acupuncture is widely used throughout the world and is one of the main pillars
of traditional Chinese medicine. Acupuncture has become increasingly popular in
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Western world and is often referred to as medical acupuncture in that context. The
general theory of acupuncture is based on the premise that there are patterns of en-
ergy flow (Qi) through the body that are essential for good health. Disruptions of this
flow are believed to be responsible for disease. Acupuncture may correct imbalances
of flow at identifiable points close to the skin (Ma 2009).

Acupuncture is a therapeutic technique that involves stimulation of anatomical
locations on the skin by a variety of techniques. The most studied mechanism of
stimulation of acupuncture points employs penetration of the skin by thin, solid,
metallic needles, which are manipulated manually (manual acupuncture) or by elec-
trical stimulation (electroacupuncture) (Ezzo et al. 2006; Urroz et al. 2012). Electrical
stimulation can also be applied via electrodes on the skin surface or by a relief band,
a wristwatch-like device (non-invasive electrostimulation). Pressure can be applied
either by pressing on the point with the fingers or by wearing an elastic wristband
with an embedded stud (acupressure) (Ezzo et al. 2006; Allais et al. 2012).

Several professional bodies have provided recommendations and guidelines
for using acupuncture for several indications, including various types of pain
and several kinds of nausea and vomiting (Cassileth et al. 2007; Deng et al.
2007, American Cancer Society (http://www.cancer.org/Treatment/Treatmentsand-
SideEffects/ComplementaryandAl lternativeMedicine/ManualHealingandPhysical-
Touch/acupuncture?sitearea = ETO), World Health Organization (http://apps.who.
int/medicinedocs/en/d/Js4926e/6.html)). They all recognize the beneficial effects of
acupuncture for controlling anticancer treatment-induced nausea and vomiting and
recommend its clinical use for managing such symptoms.

The acupuncture points that have been widely used for nausea control are Neiguan
(PC6) and Zusanli (ST36) (World Health Organisation 2003). PC6 is located between
the tendons of palmaris longus and flexor carpi radialis at 2 body-inches proximal to
the wrist crease (1 body-inch is the greatest width of a patient’s thumb at the distal
phalanx). ST36 is located on the anterior lateral side of the leg, 1 body-inch from
the anterior crest of the tibia (World Health Organisation 2003). PC6 is the most
commonly used acupuncture point to control nausea and vomiting, and PC6 can be
stimulated by various methods (Ezzo et al. 2006).

Stimulation of these areas by moxibustion—the use of a cone or cylinder of dried
herbs burned on or near the skin at acupuncture points to strengthen blood, stimulate
Qi and maintain general health—is most commonly practiced in conjunction with
acupuncture (Manheimer et al. 2009). In traditional Chinese medicine moxibustion
can be used on its own or to augment the effect of acupuncture needles.

A number of other indications have been investigated, but there is a lack of ad-
equate evidence to recommend for or against use of these indications (Manheimer
et al. 2009). In some cases, this is due to methodological challenges inherent in
acupuncture trials, such as placebo control and blinding. Other challenges include
the diversity of approaches, the practice of individualizing treatment for each pa-
tient, and practitioners’ differing skill levels. However, the body of trial data for
acupuncture continues to grow, with innovative approaches to these methodological
quandaries being developed.
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Many acupuncture-related adverse events, most of them owing to improper tech-
nique have been described (Zhang et al. 2010). Adverse effects due to improper
sterilization and disposing of needles can lead to infection or cross-transmission of
human immunodeficiency virus, hepatitis and other infectious diseases. Mild side
effects, including bleeding or bruising at needles sites, fainting, and nausea, may
also occur. Complications, including bent or broken needles, typically occur due
to improper technique. Serious adverse effects, however, are few, and acupuncture
can generally be considered inherently safe in the hands of well-trained practitioners
(Zhang et al. 2010).

This book chapter is designed to provide an evidence-based guide on using
acupuncture and/or moxibustion to control anticancer therapy-induced nausea and
vomiting based on a thorough systematic review of the available scientific studies.
Furthermore, this chapter contains a detailed methodology and practical processes for
assessing, pooling, disseminating and using the best available international evidence
concerning acupuncture. In all healthcare systems, there is a growing consensus that
evidence-based practice offers the most responsible course of action for improving
health outcomes. All clinicians and healthcare professionals want to provide the best
possible care for patients, families and communities, and our aim in this chapter is
to close the gap between evidence and action, and therefore make this possible.

6.2 SR Method

To identify existing evidence, the following major databases were searched: PubMed,
CINAHL, EMBASE, TRIP, Cochrane Library, CCTR (Cochrane Controlled Trials
Registry) and JBI Library. Regarding the use of acupuncture, a previous Cochrane
systematic review (SR) (2006) examined studies published up to 2003. Therefore,
this particular search was extended to identify new trials published from 2004 to
the current date (October 2011) with specific reference to the use of acupuncture.
Concerning trials that used moxibustion, one SR (2010) considered studies published
until 2005 and this search for new trials aimed to identify relevant studies published
from 2006 to the present (March 2012). The search aimed to identify randomised
controlled trials (RCT) and SRs of RCTs published in any language. This resulted
in the finding that the majority of studies were published in English and a few were
published in Chinese.

6.3 Result for Acupuncture

The database search identified two SRs investigating the effectiveness or adverse
events of acupuncture for chemotherapy-induced nausea and vomiting (CINV) in
patients with mixed cancer type (Ezzo et al. 2006) and patients with only breast cancer
(Chao et al. 2009). A third SR reported on adverse events caused by acupuncture
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(Ladas et al. 2010). The details of the three SRs are presented in Table 6.1. The
details of the primary studies from the three SRs are listed in Table 6.2.

Three new trials were also identified as reporting on the effects of acupuncture
(Reindl et al. 2006; Gottschling et al. 2008) or a combination of acupressure and acus-
timulation (Melchart et al. 2006). These include one trial on adult patients (Melchart
et al. 2006) and two trials on paediatric patients (Reindl et al. 2006; Gottschling
et al. 2008). The study by Reindl et al. (2006) constituted a preliminary report of
Gottschling et al. (2008). As such only the latest study (Gottschling et al. 2008) was
reviewed in this chapter.

6.3.1 A Cochrane SR by Ezzo et al. (2006)

Ezzo et al. (2006) examined the evidence for the effectiveness of acupuncture-point
stimulation therapies including manual acupuncture, electroacupuncture, acupres-
sure and non-invasive electro stimulation for controlling CINV in patients of any age
group and cancer type.

The databases searched were MEDLINE, EMBASE, PsychLIT, MANTIS, Sci-
ence Citation Index, CCTR (Cochrane Controlled Trials Registry), Cochrane
Complementary Medicine Field Trials Register, Cochrane Pain, Palliative Care and
Supportive Care Specialized Register, Cochrane Cancer Specialized Register, and
conference abstracts. The SR included studies published up to 2003. The inclusion
criteria were any type of cancer, any stage of cancer and any age group as long as the
outcomes of interest were related to chemotherapy-induced nausea and/or vomiting.
The review identified 11 RCTs of moderate to high quality. The details of the primary
studies consisting of SRs are provided in Table 6.2.

The review defined acute nausea and vomiting as being events occurring within
24 h following the initiation of chemotherapy, and delayed nausea and vomiting
referred to such events occurring after 24 h to 5–8 days (Ezzo et al. 2006).

All studies administered standard anti-emetics for both experimental and control
groups. Most included studies used an anti-emetic regimen following the American
Society of Clinical Oncology (ASCO) guidelines using 5-HT3 antagonist plus steroid
prior to chemotherapy, and steroid plus either metoclopramide or a 5-HT3 antagonist
for delayed nausea. The results of the review will be presented in a later section.

6.3.2 A Systematic Review by Chao et al. (2009)

A more recently published SR by Chao et al. (2009) examined the effectiveness of
acupoint-stimulation for chemotherapy-induced adverse events including CINV for
patients with breast cancer.

This particular review searched studies published from 1999–2008 in the English
and Chinese languages. Eleven studies discussed CINV but only following three
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(Roscoe et al. 2005; Dibble et al. 2007; Molassiotis et al. 2007) were deemed to be
of reasonably high quality, scoring three out of five using the modified Jade scale
(Jadad et al. 1996). Consequently, this chapter discusses only the data from these
three studies.

The SR analysed the data narratively without pooling. The detailed results of the
SR are presented in a later section in this chapter.

6.3.3 New Trials

The details of the three newly identified trials are listed in Table 6.3.

6.3.4 Studies Examining Manual Acupuncture
or Electroacupuncture

From the Cochrane SR, the following four studies assessed manual acupuncture and
electroacupuncture. Manual acupuncture involves insertion and manual rotation of
needles while electroacupuncture employs electrical stimulation via inserted needles.

Only one study used manual acupuncture and it failed to identify evidence that
encouraged the use of manual acupuncture for treating CINV. Streitberger et al.
(2003) examined whether manual acupuncture reduces chemotherapy-induced acute
nausea and vomiting on 80 patients with various types of cancer. The acupuncture
was applied at PC6 for 30 min both before the first chemotherapy session and the
following day. Deqi sensation was elicited, which is a sensation that patients feel
when the needle reaches the Qi level. The needle was left for 20 min without further
manipulation. The control group received non-invasive placebo acupuncture at the
same point. As for anti-emetics, all patients received 8 mg of 5-HT3 without steroid.
The result did not show a statistically significant benefit of acupuncture compared
with the control (p = 0.82) concerning the occurrence of acute nausea and vomiting.

The following three studies assessed electroacupuncture but no indisputable ev-
idence was found to promote the use of electroacupuncture for reducing CINV. In
the three studies, all patients received anti-emetics following the ASCO guideline.
A study by Shen et al. (2000) used three-armed parallel group design to compare:
(1) low frequency (2–10 Hz) electroacupuncture at PC6 and ST36 points for 20 min,
(2) acupuncture with fake electrostimulation, and (3) no acupuncture. One hundred
and four females with breast cancer participated. The intervention was provided
2 h before chemotherapy every day over a 5-day period. A statistically significant
reduction in the frequency of vomiting was found in the electroacupuncture group
compared with the other two groups during the study period (p < 0.001). However,
no significant difference was found in the follow-up period (6–9 days) regarding the
number of vomiting episodes.



6 Acupuncture and Moxibustion for the Control of Nausea and Vomiting 133

Ta
bl

e
6.

3
N

ew
ly

id
en

tifi
ed

st
ud

ie
s

on
ac

up
oi

nt
st

im
ul

at
io

n

A
ut

ho
r(

s)
an

d
ye

ar
St

ud
y

de
si

gn
Sa

m
pl

e
si

ze
Ty

pe
of

pa
tie

nt
s

In
te

rv
en

tio
n(

s)
C

on
tr

ol
O

ut
co

m
e

of
pu

bl
ic

at
io

n
m

ea
su

re
s

M
el

ch
ar

te
ta

l.
(2

00
6)

R
an

do
m

iz
ed

cr
os

s-
ov

er
tr

ia
l

28
C

he
m

ot
he

ra
py

fo
r

st
om

ac
h

ca
nc

er
,

te
st

ic
le

s
ca

nc
er

,
es

op
ha

gu
s

ca
nc

er
,l

un
g

ca
nc

er
,a

nd
ot

he
rs

A
cu

pu
nc

tu
re

at
PC

6
on

ce
be

fo
re

ch
em

ot
he

ra
py

fo
r

20
m

in
.D

eq
iw

as
el

ic
ite

d
Pl

us
ac

up
re

ss
ur

e
ba

nd
at

PC
6

fo
r

72
or

96
h

Pl
us

st
an

da
rd

an
tie

m
et

ic
s

Sh
am

po
in

tp
lu

s
st

an
da

rd
an

tie
m

et
ic

s

N
au

se
a

ra
te

ba
se

d
on

da
ily

in
te

ns
ity

ra
tin

g

G
ot

ts
ch

lin
g

et
al

.
(2

00
8)

M
ul

tic
en

tr
e

cr
os

s-
ov

er
st

ud
y

23
C

hi
ld

re
n

fr
om

6
to

18
ye

ar
s

of
ag

e
w

ith
so

lid
tu

m
or

w
ho

ar
e

go
in

g
th

ro
ug

h
ch

em
ot

he
ra

py

A
cu

pu
nc

tu
re

(o
r

la
se

r
ac

up
un

ct
ur

e)
fo

r
20

m
in

on
a

fir
st

da
y

pr
ef

er
ab

ly
be

fo
re

ch
em

ot
he

ra
py

st
ar

te
d,

an
d

ev
er

y
da

y
th

ro
ug

ho
ut

th
e

ch
em

ot
he

ra
py

co
ur

se

A
nt

ie
m

et
ic

s
on

ly
T

he
av

er
ag

e
am

ou
nt

of
5-

H
T

3
an

ta
go

ni
st

s
pe

r
da

y,
nu

m
be

r
of

vo
m

iti
ng

,n
au

se
a

sc
or

e

A
cu

pu
nc

tu
ri

st
s

w
er

e
al

lo
w

ed
to

ta
ilo

r
po

in
tc

om
bi

na
tio

n
Pl

us
st

an
da

rd
an

tie
m

et
ic

s
L

ad
as

et
al

.(
20

10
)

R
et

ro
sp

ec
tiv

e
ch

ar
tr

ev
ie

w
32

Pa
tie

nt
s

w
ith

ca
nc

er
tr

ea
tm

en
t-

re
la

te
d

th
ro

m
bo

cy
to

pe
-

ni
a

In
di

vi
du

al
iz

ed
ac

up
un

ct
ur

e
th

er
ap

y
ba

se
d

on
tr

ad
iti

on
al

C
hi

ne
se

m
ed

ic
in

e
tr

ea
tm

en
tt

he
or

y
U

se
d

ne
ed

le
s

w
er

e
0.

16
an

d
0.

20
m

m
di

am
et

er
(4

0
an

d
36

ga
ug

e)
an

d
15

,3
0

or
40

m
m

le
ng

th
)

N
/A

A
dv

er
se

ev
en

ts



134 R. Konno and A. A. Gyi

Dundee et al. (1987, 1988) reported two small studies with conflicting results.
However, due to the small sample size in both studies, the results should be interpreted
with caution. A first study by Dundee et al. (1987) examined acupressure at PC6.
Deqi was elicited. Electroacupuncture was applied (10 Hz, pulse width 0–25 ms)
using a DC stimulator. Ten patients with testicular cancer participated. The session
was held for 5 to 6 times over 3 days. At least 8 h interval was maintained between
each session. The control group received sham acupuncture in the right elbow. The
result showed significant reduction of nausea in the group with acupuncture on PC6
over the acupuncture on sham point group (p < 0.001).

Another study by Dundee et al. (1988) used the same intervention involving
20 patients with various types of cancer. The session was held for 5 min prior to
the chemotherapy or soon after the initiation of chemotherapy. The control group
received only anti-emetics. There was no statistically significant group difference
(risk ratio (RR) 0.50; 95% CI 0.17 to 1.46).

In the next section, the data are pooled, if appropriate, to determine the effec-
tiveness of acupuncture and/or electroacupuncture according to acuity of nausea and
vomiting. No other SRs or primary studies were identified from the search address-
ing the effectiveness of manual acupuncture or electroacupuncture for anticancer
treatment-induced nausea and vomiting for all age groups.

6.3.4.1 Effects of Acupuncture or Electroacupuncture for Nausea
and Vomiting Within 24 h

Since no new SRs or new primary studies were identified, the data presented by the
Cochrane SR (2006) are deemed the most up-to-date evidence.

Only one study was identified that assessed manual acupuncture. The use of
manual acupuncture (Streitberger et al. 2003) did not provide statistically significant
effects on acute vomiting. Similarly, use of manual acupuncture did not provide
significant reduction in severity of acute nausea (standard mean difference (SMD)
0.02; 95% CI −0.42 to 0.40; p = 0.9).

The Cochrane SR pooled the data from the three studies reporting on elec-
troacupuncture. The electroacupuncture group indicated significantly fewer episodes
of acute vomiting (57%) over the control group (80%) (RR 0.76; 95% CI 0.60 to 0.97;
p = 0.02). The SR also pooled the data from all four studies to determine the overall
effects of acupuncture involving insertion of needles (manual acupuncture and/or
electroacupuncture) for CINV.

Acute vomiting occurred in 37% of the acupuncture group and 60% in the control
group. The meta-analysis revealed that acupuncture alone or electroacupuncture can
significantly reduce acute vomiting (RR 0.74; 95% CI 0.57 to 0.94; p = 0.01).

From these results, the following evidence is derived to guide practice:

• Electroacupuncture can be used to reduce chemotherapy-induced acute vomiting
in conjunction with standardized anti-emetics.

• There is no reasonable evidence to encourage the use of manual acupuncture for
reducing CINV. Further high quality studies are required.
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• There is a lack of evidence supporting the use of electroacupuncture for reducing
chemotherapy-induced acute nausea. More high quality studies are required.

6.3.4.2 Effects of Acupuncture or Electroacupuncture for Nausea
and Vomiting after 24 h

Of the four acupuncture or electroacupuncture studies from the Cochrane SR, no
studies reported on the outcomes concerning delayed nausea and vomiting that oc-
curred 24 h or later after chemotherapy began. No new trial and no other SR was
found that addressed delayed nausea and vomiting.

Judging by these results the following evidence statement can be drawn:

• No sufficient data were available to determine the effect of manual or elec-
troacupuncture for reducing chemotherapy-induced delayed nausea and vomiting.

6.3.5 Studies Examining Acupressure

Acupressure involves pressure on the acupuncture point by finger or devices such
as a small plastic button attached to a self-administering device. The Cochrane SR
reviewed three studies reporting on the effects of acupressure for improving CINV
and the SR by Chao et al. (2009) also reported a further two studies. Of five primary
studies from the SRs, four reported favourable results for encouraging the use of
acupressure while one study found a conflicting result.

Using a three-armed controlled trial design, Roscoe et al. (2003) compared
bilateral acupressure band (SeaBand) on PC6 point, single acustimulation band (Re-
liefBand) and anti-emetics only (Roscoe et al. 2005). The study involved 747 patients
who are receiving initial doxorubicin or cisplatin. The bilateral bands were worn on
both wrists. The single acustimulation band was worn on one wrist but the patients
were allowed to wear it on their wrist or alternated between wrists as desired. These
patients were also allowed to the change level of stimulation between 10 to 35 mA
as desired. Both bands were given to patients prior to the chemotherapy and they
were worn for 5 days. All patients received anti-emetics as recommended in the
ASCO guideline. The study indicated a favourable result for the acupressure group
with significantly less acute nausea compared to the other two groups (p < 0.05).
For acute vomiting and delayed nausea or vomiting, no significant group differences
were reported. Furthermore, acustimulation resulted in significantly less nausea and
vomiting only in men (p < 0.05) compared to the control group. Women showed less
but not statistically significant acute nausea in the acupressure group compared to
the control group (p = 0.052).

In a small study by Dibble et al. (2000), seventeen women with breast cancer were
instructed to administer self-acupressure at PC6 and ST36 points for up to 3 min in
the morning before chemotherapy and anytime throughout the day if required. The
control group received only anti-emetics. Anti-emetics were administered following
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the ASCO guideline. The study highlighted significantly fewer episodes of nausea
(p < 0.01) and nausea intensity (p < 0.04) in the acupressure group during the first
10 days of the chemotherapy cycle compared to the control group.

Another study by Dibble et al. (2007) was reviewed in the SR by Chao et al. (2009).
The study involved in total 160 women with breast cancer receiving chemotherapy.
The duration of follow-up was 21 days and it emerged that acupressure had a sta-
tistically significant effect in reducing the amount of delayed vomiting and delayed
intensity of nausea. In contrast, no significant effects were demonstrated for acute
nausea or vomiting compared with the sham point group and control group.

A study by Molassiotis et al. (2007) included in the SR by Chao et al. (2009) also
reported favourable results supporting the use of acupressure. Thirty-six patients with
breast cancer were allocated either to the SeaBand group or control group. SeaBand
was worn for 5 days following chemotherapy. The result demonstrated acupressure
provided beneficial effects by inducing fewer experiences of nausea and retching,
and occurrence of nausea, vomiting and retching and distress were all significantly
lower in the experimental group compared to the control group. The experience of
vomiting was not statistically significant. Caution should be applied to these results
due to the small sample size. The authors also noted that the use of standardized
anti-emetics was not possible from day 2 to day 3 due to ethical considerations.

A study by Noga et al. (2002) from the Cochrane SR (Ezzo et al. 2006) reported
a conflicting outcome. The study examined whether the use of an acupressure wrist
band can reduce chemotherapy-induced acute nausea and vomiting and delayed
nausea and vomiting. One hundred and twenty patients with hematologic cancer
were involved. SeaBand was worn at PC6 for 24 h following chemotherapy. The
control group received an acupressure band at a sham point. All patients received
anti-emetics following the ASCO guideline. The result did not confirm beneficial
effects that had been reported in other studies. The authors reported no significant
group difference in patients’ demographic data. No significant difference was found
in the demographic data of patients in both groups. The authors called for further
clinical trials with placebo-controlled design and investigation of the mechanism of
acupressure on the human body.

6.3.5.1 Effects of Acupressure on Acute Nausea and Vomiting

The Cochrane SR conducted a meta-analysis using data from two studies (Dibble
et al. 2000; Roscoe et al. 2005) that reported on the same outcome measures (mean
severity of acute nausea). Other studies could not be pooled due to reported outcome
measures at different time points. The pooled data showed that acupressure had a
positive effect on reducing mean acute nausea severity over control within the first
24 h (SMD −0.19; 95% CI −0.37 to −0.01; p = 0.04).

Based on this result the following evidence statement can be made:

• The use of acupressure may reduce the severity of chemotherapy-induced acute
nausea.
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The data from three studies were combined to determine the effects on acute vomiting.
Overall, 17% of patients in the acupressure group and 20% in control group had
acute vomiting. However the difference was not statistically significant (RR 0.83;
95% CI 0.60 to 1.16; p = 0.3).

Based on this analysis, the following evidence statement can be elucidated:

• There is no strong evidence to support the use of acupressure band for reducing
chemotherapy-induced acute vomiting.

6.3.5.2 Effects on Delayed Nausea and Vomiting

The following evidence statement can be drawn:

• No indisputable evidence was found to support or to discourage the use of
acupressure for reducing chemotherapy-induced delayed nausea or vomiting.

In addition, Melchart et al. (2006) reported on the combination of acupuncture and
acupressure for CINV but the study failed to demonstrate a beneficial effect of such
a combination. Twenty-eight cancer patients were randomly allocated to the ex-
perimental group with a combination of acupuncture and acupressure at point PC6
while the control group used a close sham point. The study was conducted over one
chemotherapy cycle. The study did not find any statistically significant difference
between the experimental group and the control group at the sham point for the
nausea score. The authors suggested that more large-scale studies are required.

6.3.6 Studies Examining Non-invasive Electrostimulation

Non-invasive electrostimulation provides electrostimulation on the surface of the skin
without insertion of acupuncture needles or application of pressure on acupuncture
point(s). The Cochrane SR reviewed five studies assessing non-invasive electro-
stimulation for reducing chemotherapy-induced nausea and/or vomiting. The SR by
Chao et al. (2009) also reported on one new study. Overviews of all six studies
are presented in the following section. These studies used transcutaneous electrical
nerve stimulation (TENS) with wrist band on the PC6 point. Three studies reported
some beneficial effects of non-invasive acustimulation for CINV, while two studies
found no significant effects on nausea or vomiting at any time point during the study
period.

A double-blind, placebo-controlled parallel-subjects trial with a follow-up cross-
over trial by Pearl et al. (1999) compared TENS with ReliefBand on PC6 and sham
ReliefBand at the same point for managing chemotherapy-induced nausea and/or
vomiting. Forty-two patients with gynaecologic cancer participated in the trial. All
patients were given ReliefBand following their discharge from the hospital after
chemotherapy and the band was worn for 7 days. All patients received anti-emetics
as recommended in the ASCO guideline. Of these 42 patients, 32 were evaluable for
the parallel-subjects component, 16 in each group. The percentage of patients with
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absent or minimal nausea was 59% overall, which was similar to that for both the
active (56%) and placebo (62%) groups. The incidence and severity of nausea and
vomiting was similar for each group. Eighteen patients completed two consecutive
cycles and were evaluable for the cross-over component. The average age of the cross-
over patients and their dose intensity were comparable with those of the overall study
population (56.3 vs 58.6 years and 22.7 vs 22.7 mg/m2/week, respectively). Overall,
the percentage of cycles with absent or minimal nausea was 47%, which was similar
to that of the active (50%) and placebo (44%) cycles. However, the severity of nausea
was significantly less in the active cycles during days 2–4. Patients averaged less than
one episode of vomiting daily in each cycle.

The study showed that the ReliefBand is an effective adjunct to standard anti-
emetic agents for controlling nausea induced by cisplatin-based chemotherapy in
gynecologic oncology patients.

Roscoe et al. (2002) reported that TENS had beneficial effects for delayed nausea
and vomiting as well as less rescue anti-emetic pills being required. Their study
compared the effects of TENS (ReliefBand) on the control group without any acu-
stimulation. Forty-two patients with breast cancer, lung cancer, ovarian cancer or
colorectal cancer were involved in this study. Patients in the experimental group
wore the band before chemotherapy for as long as helpful. All patients received anti-
emetics including ondansetron and granistron without dexamethasone. This was not
consistent with the ASCO guideline. There was no statistically significant difference
between the groups regarding the severity of nausea. The experimental group had less
delayed nausea and vomiting compared with the control group (p < 0.06). The use of
significantly less anti-emetic pills was reported in the experimental group (p < 0.05).

A study by Treish et al. (2003) also compared the effect of TENS using active
ReliefBand and sham ReliefBand with 49 patients experiencing a range of cancers.
The band was worn at the beginning of the chemotherapy session for 5 days. Both
groups received an anti-emetics regimen that was consistent with the ASCO recom-
mendation. The active ReliefBand group indicated significantly less overall vomiting
(p = 0.05), overall retching (p = 0.05), and overall nausea severity (p = 0.01) over the
five-day study period compared to the controls with sham ReliefBand. Furthermore,
utilizing active ReliefBand significantly reduced delayed vomiting (p = 0.032) and
acute nausea (p = 0.028) and delayed nausea (p = 0.02) periods. However, due to
the small sample size, this result should be treated cautiously. The authors suggested
larger and well-designed RCTs are required to build a strong evidence base.

The following three studies did not find any significant benefits of acustimulation
for CINV at any time during the designated study periods.

The study by Roscoe et al. (2003) has already been addressed in the section on
acupressure. The study failed to demonstrate that acustimulation had any positive
effects in reducing CINV.

Another study by Roscoe et al. (2005) was reviewed by Chao et al. (2009). The
study compared acustimulation wrist band (ReliefBand) with active stimulation,
sham acustimulation, and no acustimulation in 96 women experiencing breast cancer.
No significant difference was found in any outcomes including acute nausea, delayed
nausea, vomiting, quality of life (QoL) and total amount of anti-emetic medication
used.
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A final study included in the Cochrane SR was conducted by McMillan et al.
(1991). The study also compared TENS stimulation on PC6 and anti-emetics con-
sisting of only 16 patients receiving chemotherapy for 5 consecutive days. The result
failed to demonstrate that TENS had a significant benefit in reducing acute nausea
(SMD −0.16; 95% CI −1.14 to 0.82).

6.3.6.1 Effects on Acute Nausea and Vomiting

The Cochrane SR pooled the data from five studies to determine the effect of non-
invasive electrostimulation for reducing chemotherapy-induced acute nausea. The
analysis showed no statistically significant effect (SMD −0.07; 95% CI −0.23 to
0.10; p = 0.43).

The data from two studies (Pearl et al. 1999; Roscoe et al. 2002) were pooled to
determine the effect of non-invasive electrostimulation for reducing acute vomiting.
The incident rate of acute vomiting in each group was 22% in the intervention group
and 24% in the control group. No statistically significant effect was found (RR 0.90;
95% CI 0.67 to 1.19; p = 0.45) between the groups.

The later study by Roscoe et al. (2005) also reported that acustimulation for acute
nausea and vomiting elicited a non-significant effect.

Based on these results, the following evidence statement can be made:

• There is no evidence to encourage the use of non-invasive electrostimulation for
reducing chemotherapy-induced acute nausea and vomiting.

6.3.6.2 Effects on Delayed Nausea and Vomiting

The meta-analysis of all four studies demonstrated no significantly positive effects
of non-invasive electrostimulation for delayed nausea (SMD 0.03; 95% CI −0.14 to
0.19; p = 0.73).

The data from two studies (Pearl et al. 1999; Roscoe et al. 2002) were pooled
to determine the effect of non-invasive electrostimulation for delayed vomiting. The
meta-analysis showed that non-invasive electrostimulation had no positive effects
over the control group (SMD 0.06; 95% CI −0.11 to 0.22; p = 0.49) in regard to
reducing delayed vomiting.

From these results, the following evidence statement can be made as follows:

• There is no evidence to encourage the use of non-invasive electrostimulation for
reducing chemotherapy-induced delayed nausea and/or delayed vomiting.

6.3.7 All Acupoint-stimulation Methods

The Cochrane SR also pooled the data from all 11 studies to assess whether acupoint-
stimulation regardless type of method, is effective in reducing CINV. The result
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showed that the incidence of acute vomiting had a statistically significant reduction
(RR 0.82; 95% CI 0.69 to 0.99; p = 0.04). No significant reduction was reported in
other outcomes including delayed vomiting, acute nausea and delayed nausea.

Based on this result, the following evidence statement can be established:

• Acupoint-stimulation regardless of type of stimulation method, may reduce
chemotherapy-induced acute vomiting. However, it should be noted that any
beneficial effects of each method have not yet been demonstrated yet except
for electroacupuncture and acupressure.

6.3.8 Acupuncture for Pediatric Patients

One newly identified study examined whether acupuncture can reduce the necessity
to use rescue anti-emetics for CINV in pediatric oncology patients.

Reindl et al. (2006) presented the preliminary results of their multicenter cross-
over study at five tertiary hospitals in Germany. This was completed in 2008 and
published in Gottschling et al. (2008). Therefore, the data from Reindl et al. (2006)
was not reviewed. Nonetheless the report demonstrated promising findings that
encourage the use of acupuncture in pediatric oncology.

In a cross-over trial reported by Gottschling et al. (2008), 23 children (13.6 ± 2.9
years of age) with solid malignant tumor were randomly allocated to acupuncture
treatment during either the second or third identical chemotherapy course.All patients
received standard anti-emetics. The acupuncture required significantly less rescue
anti-emetics compared to the control (p = 0.001). Significantly fewer occurrences
of vomiting were also reported (p = 0.01). Only four out of 23 patients reported pain
from receiving a needle.

Based on this result, the following evidence statement can be developed:

• Acupuncture as a supportive anti-emetic approach may reduce the need for anti-
emetic rescue medication during highly emetogenic chemotherapy in pediatric
cancer patients. However, trials with a large sample size are required to develop
a solid evidence base.

6.3.9 Safety of Acupoint-stimulation

One SR and one new trial reported on side effects caused by acupuncture. Overall,
the studies found that acupuncture is safe to use for most patients.

Jindal et al.’s review (2008) of commonly reported adverse reactions caused by
acupuncture was based on 22 clinical trials for patients of any age range and con-
ditions. These included the following scenarios: sedation (32.05%), needle pain
(26.33%), neuropathy/nervous system-related issues (15.96%), MSK/connective
tissue-related issues (14.22%), puncture redness/irritation (6.94%), hematomas
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Table 6.4 Primary studies from a systematic review: adverse events

Author(s) Total treatment Type of acupoint- Adverse events
and year of number (acupoint- stimulation
publication stimulation group

plus sham group)

Reindl et al. (2006) 11 Acupuncture Needle pain (n = 1)
Butkovic et al. (2005) 120 Laser acupuncture No AE reported
Wang and Kain (2002) 187 Acupuncture No AE reported
Rusy et al. (2002) 80 Electroacupuncture No AE reported
Somri et al. (2001) 30 Acupuncture Unscheduled

overnight hospital
admission (n = 1)

Shenkman et al. (1999) 100 Acupressure and
acupuncture

Puncture redness and
irritation (n = 10
from experimental
group)

Puncture redness
(n = 8 from sham
group)

Schlager et al. (1998) 80 Laser acupuncture No AE reported
Ng et al. (2004) 1,008 Acupuncture Numbness at

acupuncture site
(Experimental
group
n = 3), headache
(n = 1), light
headedness
(n = 1)

Numbness at
acupuncture site

from sham
acupuncture group

(n = 2)
Radmayr et al. (2001) 249 Laser acupuncture Light headedness

(n = 2)

AE adverse event

(1.04%), feelings of faintness/sycope (1.04%), vascular disorder (0.69%), hysterec-
tomy (0.35%), headache (0.35%) and unscheduled overnight hospital admission
(0.35%).

From nine clinical trials involving 782 pediatric patients (2–18 years of age)
(Schlager et al. 1998; Shenkman et al. 1999; Radmayr et al. 2001; Somri et al. 2001;
Rusy et al. 2002; Wang and Kain 2002; Alimi et al. 2003; Butkovic et al. 2005;
Reindl et al. 2006), a total of 29 acupuncture/sham adverse events were reported
caused by acupuncture (incidence rate 1.55 per 100 acupuncture treatments). The
most common adverse reaction in pediatric patients was puncture redness. The risk
of serious adverse event was 5.36/10,000 treatments in pediatrics and 0.05/10,000
treatments in the overall population. The details of nine studies are presented in
Table 6.4.
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Table 6.5 An included systematic review: moxibustion

Author(s) Included Number of Type of Intervention(s) Outcome
and year of study included cancer measures
publication design(s) studies

Lee et al.
(2010b)

RCTs In total five studies
were reviewed
and two studies
reported on
nausea and
vomiting

Any type of
cancer

Moxibustion as
an adjunct
therapy for
conventional
medicine

Chemotherapy
induced
nausea and
vomiting,
response rate,
quality of life

RCT randomized controlled trial

A more recently published retrospective chart review (Ladas et al. 2010) concerned
32 patients (237 acupuncture sessions) undergoing treatment for cancer or stem cell
transplantation. Japanese J-type Seirin needles were inserted at 0.5-cun depth, with
mild manual stimulation. Of these patients, many had thrombocytopenia including
severe (20%), moderate (8%) and mild (19%) thrombocytopenia. However, no bleed-
ing side effects were reported.

From these results, the following evidence statement is developed:

• Acupuncture can be considered a safe treatment method for both adults and pe-
diatric patients. However, clinicians should be aware of possible adverse events
so that they can provide timely interventions.

6.4 Results for Moxibustion

Lee et al. (2010a) published a SR of clinical trials examining the effectiveness of
moxibustion for managing cancer. In addition, Lee et al. (2010b) recently published
an umbrella review of existing SRs on various clinical conditions. Because of over-
lapping and duplication of findings on nausea and vomiting in anticancer treatment,
only the data from the first SR (Lee et al. 2010a) is reported here. The detailed
information on the SR (Lee et al. 2010a) is summarised in Table 6.5.

Further information on the included primary studies in the SR by Lee et al. (2010b)
is presented in Table 6.6.

6.4.1 A Systematic Review by Lee et al. (2010)

The major databases searched included MEDLINE, EMBASE, AMED, Cochrane
Library, Scopus and CINAHL for studies published up to June 2007. The review
identified the following two trials.

One RCT by Chen et al. (2000) compared salt-separated moxibustion on Shenque
(CV8) with control. Fifty-six patients with stages III and IV of nasopharyngeal carci-
noma were involved and all underwent radiotherapy and chemotherapy according to
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the AD protocol. The experimental group received the moxibustion on 30 occasions
from the beginning of the radiotherapy and chemotherapy sessions. The experimen-
tal group showed significantly less occurrence of side effects than the control group
(p < 0.05).

The other study concerned a three-armed trial involving 36 patients with gastric
cancer (Cao et al. 1997). The patients were randomly assigned to the following
groups: moxibustion on CV8 three times per week, control, and drug therapies for
side effects. The analysis showed that the moxibustion group received a significant
benefit (p < 0.05) compared to the other groups.

6.4.1.1 Effects of Moxibustion

The data from the two trials were pooled to determine the effectiveness of moxi-
bustion for reducing cancer treatment-induced nausea and vomiting. A moxibustion
group (n = 80) experienced significantly less frequency of nausea and vomiting
caused by chemotherapy (RR 0.38, 95% CI 0.22 to 0.65; p = 0.0005, heterogeneity:
chi square 0.18, p = 0.67, I2 = 0%).

From these results, the following evidence statement is developed:

• The use of moxibustion may be effective for reducing nausea and vomiting induced
by cancer therapies. However, the methodological quality of the included two
studies is not high. More RCTs with large sample sizes are required to develop a
strong evidence base to justify the use of moxibustion in cancer care.

6.4.2 Safety of Moxibustion

The existing trials did not report on adverse effects caused by moxibustion. High
quality clinical trials are required to determine the safety of moxibustion for cancer
patients who undergo chemotherapy.

6.5 Mechanism of Acupuncture and Moxibustion
on Anti-nausea and Vomiting

The mechanisms behind the beneficial anti-emetic impacts of acupuncture are well
explained by Takahashi (2011), largely based on its neuromodulation effect in the
gut. This paper proposes that acupuncture stimulation of somatosensory neurons
activates various nuclei at the CNS, including the nucleus tractus solitarius (NTS),
the dorsal motor nucleus of vagi (DMV), the rostral ventrolateral medulla (RVLM),
and periaqueductal gray (PAG). Activation of the NTS, DMV and RVLM modulates
the imbalance between sympathetic and parasympathetic activity. Opioid released
from the PAG is involved in mediating the anti-emetic and anti-nociceptive effects
of acupuncture.
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Acupuncture treatment involves the insertion of thin needles into the skin and un-
derlying muscle and the subsequent manual or electrical stimulation of the needles.
Thus, acupuncture stimulates the somatic afferent nerves of the skin and muscles.
Somatic sensory information from the body is carried to the cortex area of the
brain. Somatic sensory fibers also project to the various nuclei at the brain stem
and hypothalamus. Through the process of somato-autonomic reflex, acupuncture
modulates various biomechanical responses, such as prokinetic, anti-emetic, and
anti-nociceptive effects (Takahashi 2011).

The role of polymodal receptors (PMRs) has also been emphasized based on
the fact that PMRs are responsive to both acupuncture and moxibustion stimuli.
Thermal sensitivity is essential in moxibustion therapy, and the characteristics of
acupuncture points and trigger points are similar to those of sensitized PMRs. Axon
reflexes mediated by PMRs may represent the mechanism whereby acupuncture and
moxibustion trigger immediate action (Lin and Chen 2008).

Experiments in healthy human subjects have shown that electrical stimulation of
acupuncture points may enhance the regularity of gastric myoelectrical activity. For
example electroacupuncture at PC6 reduces gastric tachyarrhymia in vection-induced
motion sickness in healthy volunteers (Hu et al. 1992). Combined acupuncture at
ST36 and PC6 increases the percentage of regular slow waves, resulting in the
normalization of arrhythmia in healthy humans (Lin et al. 1997). However, the
mechanisms of acupuncture’s anti-emetic effect were not explained in these studies.

Published data from experimental studies imply the evidence that acupuncture
does have an anti-emetic effect. The level of plasma arginine vasopressin is rapidly
elevated in response to diverse emetic stimuli such as motion stimuli (Kim et al. 1997)
and anticancer drugs (Edwards et al. 1989; Cubeddu et al. 1990). Intravenous injec-
tion of vasopressin results in vomiting and retching in humans (Kim et al. 1997) and
dogs (Carpenter et al. 1984; Chen et al. 2003). Acupuncture at ST36 and PC6 atten-
uates symptom scores of emesis induced by vasopressin infusion in dogs (Chen et al.
2003). Retrograde propulsive movement is closely linked to the frequency of retch-
ing and vomiting. Electroacupuncture at PC6 reduces the frequency of retrograde
propulsive movement induced by vasopressin in dogs (Tatewaki et al. 2005).

Studies investigating the relationship between acupuncture and endogenous opi-
ates (beta-endorphin, enkephalin, endomorphin and dynorphin) agreed with the
contention that in normal animal models, lower frequency electroacupuncture
stimulates the release of beta-endorphin, enkephalin and endomorphin, which in
turn activates the mu- and delta-opioid receptors. Further higher frequency elec-
troacupuncture stimulates dynorphin which activates the kappa-opioid receptor (Lin
and Chen 2008). Opioids have dual effects—an anti-emetic effect as well as an
emetic effect. It has been shown that central opioid plays a major role in mediating
the anti-emetic effect (Costello and Borison 1977). The emetic effect is mediated via
the chemoreceptor trigger zone (CTZ), whereas the anti-emetic effect is mediated via
the vomiting center (Costello and Borison 1977; Blancquaert et al. 1986; Foss et al.
1998). The CTZ is contained in the area postrema on the caudal margin of the fourth
ventricle. Since the area postrema has no blood brain barrier, naloxone methiodide
(a peripheral opioid antagonist) can antagonize the emetic effect of opioid mediated
via the CTZ. In contrast, the vomiting center is located deep beneath the solitary
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Fig. 6.1 Illustration of anti-emetic mechanism of acupuncture point stimulation

tract of the caudal brain stem. Both the emetic and anti-emetic effects of opioid can
be blocked by naloxone, because naloxone can cross the blood brain barrier (Foss
et al. 1998).

Naloxone hydrochloride, but not naloxone methiodide, abolishes the anti-emetic
effect of electroacupuncture at PC6 in dogs (Tatewaki et al. 2005). This suggests
that the anti-emetic effect of electroacupuncture at PC6 is mediated via the central
opioid pathway.

Figure 6.1 is a visual presentation of the anti-emetic mechanism of acupuncture
point stimulation.

To sum up, it has been stated with reference to traditional Chinese medicine,
that “acupuncture is believed to restore the balance of yin and yang”. This has been
translated into Western medical terminology as meaning: “Acupuncture modulates
the imbalance between parasympathetic and sympathetic activity” (Takahashi 2011).
Acupuncture may be effective in patients with functional gastrointestinal (GI) disor-
ders and in particular nausea and vomiting due to chemotherapy. This is because it has
a neuromodulation effect on GI motility and the mechanism involving endogenous
opiates (Takahashi 2011).

6.6 Practical Guidelines for Clinicians

The best-practical methods/procedures for various types of acupoint-stimulation have
not been fully investigated using a rigorous scientific approach. More well-designed
studies are required to determine factors related to the best outcomes such as best
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timing, length, duration and frequency for providing such interventions to reduce
anticancer treatment-induced nausea and vomiting. The following guideline has been
developed based on the reviewed trials and available guidelines provided by various
professional bodies.

For any type of acupressure-point stimulation, patients should be fully informed
about the benefits and possible harm. Clinicians should be aware of the risk of a
serious adverse event such as pneumothorax and appropriate safeguards should be
in place.

6.6.1 Practical Guideline for Manual or Electroacupuncture

Based on the available evidence, the following recommendations can be made for
reducing CINV:

• Patient type: Patients with breast cancer, testicular cancer or possibly
other types of cancer. Cancer patients with prior history of CINV. WHO
(http://apps.who.int/medicinedocs/en/d/Js4926e/6.html) also recommends the
use for radiotherapy-induced nausea and vomiting. Contraindication could be
the site of a tumor or metastatic limbs with lymphedema, areas with considerable
anatomic distortion due to surgery. Careful consideration is required in applying
to patients with thrombocytopenia, coagulatopathy or nuetropenia.

• Acupuncture point(s): PC6 alone or with ST36.
• Needle type: Sterile single use needles.
• Insertion technique: From available studies, no strong scientific evidence was

found regarding insertion technique. However, Deqi sensation should be elicited.
• Length and timing of procedure: Preferably before chemotherapy (5 min to 2 h

before chemotherapy) for 20 min for 5 days or longer.
• Electrostimulation: 2 to 10 Hz.
• Anti-emetics: The anti-emetics should be provided following the ASCO guide-

line.

6.6.2 Practical Guideline for Acupressure

Based on the available evidence, the following recommendations can be drawn for
reducing CINV:

• Patient type: Patients with breast cancer or patients with cancer who receive
doxorubicin or cisplatin. Patients with prior history of chemotherapy induced
nausea and vomiting.

• Acupuncture point(s): PC6 or possibly with ST36.
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• Length and timing of procedure: Acupressure band or self acupressure device
should be used before the commencement of chemotherapy for 3–6 min. Patients
should be encouraged to use the acupressure as desired for 5 days or longer.

• Others: The anti-emetics should be provided following the ASCO guideline.

6.6.3 Practical Guideline for Non-invasive Electrostimulation

Due to the lack of scientific evidence on the efficacy of non-invasive electrostimula-
tion for controlling anticancer treatment-induced nausea and vomiting, clinicians’
judgement is required when introducing non-invasive electrostimulation for pa-
tients. Other types of acupuncture-point stimulation are recommended including
electroacupuncture and acupressure based on available evidence:

• Patient type: Patients with breast cancer, lung cancer, gynaecologic cancer, or
colorectal cancer patients who had previous history of CINV. Possibly patients
with other types of cancer may be also considered.

• Acupuncture point: PC6.
• Length and timing of procedure: TENS device such as a ReliefBand should be

worn before chemotherapy or soon after chemotherapy for 5–7 days or as long as
patient feels that it is helping.

• Intensity of stimulation: Patients should be allowed to adjust the strength by
turning the dial from 10–35 mA.

• Others: The anti-emetics should be provided in accordance with the ASCO
guideline.

6.6.4 Practical Guideline for Pediatric Patients

Based on the available evidence, the following recommendations can be made for
clinicians:

• Patient type: Patients aged from six to eighteen with solid malignant tumor or
possibly other types of cancer.

• Acupuncture point: PC6.
• Length and timing of procedure: Acupuncture (or laser acupuncture if needle

pain is felt) for 20 min on a first day preferably before chemotherapy starts, and
every day throughout the chemotherapy course.

• The standard anti-emetics based on the ASCO guideline should be administered.

6.6.5 Practical Guideline for Moxibustion

Again, due to the extremely limited number of high quality studies reporting on the
efficacy of moxibustion and the effective practical methods for applying moxibustion,
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strong recommendations are not possible. Again, well-designed large scale studies
are required to develop the scientific evidence base to promote the use of moxibustion
for oncological care:

• Patients: Patients who undergo anticancer treatments such as chemotherapy
and/or radiotherapy for nasopharyngeal cancer, gastric cancer or possibly other
types of cancer.

• Moxibustion point: CV8.
• Type of moxibustion treatment: Only “indirect method” was reported (indirect

placement of moxibustion on some insulating material such as ginger, sale or
others).

• Timing and frequency: At the beginning of the anticancer treatment, three times
or more up to around 30 times throughout the treatment.

• Types of grass: No sufficient evidence was identified from available reports but
salt-separated moxibustion was used.

6.7 Conclusion

This chapter has provided a review of currently available evidence on the efficacy
and safety of acupuncture and moxibustion for reducing anticancer treatment-induced
nausea and vomiting. All trials accessed acupuncture-point stimulation as an adjunct
therapy for standardized anti-emetic drugs. Overall, evidence supports the use of
acupoint-stimulation for reducing CINV in both adult and pediatric cancer patients
with very low risk of serious adverse events. However, reasonably strong evidence is
available only for electroacupuncture and acupressure on PC6. Electroacupuncture
on PC6 can reduce acute nausea and vomiting while acupressure on PC6 is effective
for reducing acute nausea. No indisputable scientific evidence was found to promote
or discourage the use of manual acupuncture or non-invasive acupoint stimulation
method. Some evidence supports the use of moxibustion but further studies are
required to determine the levels of safety in clinical application. A lack of well-
designed studies with a large sample size is a serious issue for developing a solid
evidence base where acupuncture and moxibustion can be used widely.
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Chapter 7
Acupuncture and Moxibustion for Side Effects
of Chemotherapy in Cancer Patients

Jillian L. Capodice, Mitchell C. Benson and Dawn L. Hershman

Abstract This chapter introduces the major classes of chemotherapeutic drugs, in-
cluding the alkylating agents, antimetabolites, vinca alkaloids, taxanes, antibiotics,
hormone analogs and targeted drugs. The mechanisms of a number of chemotherapy-
induced side effects such as nausea and emesis, cancer-related pain, peripheral
neuropathy and vasomotor symptoms (e.g. hot flashes) are outlined. A detailed lit-
erature review expounds some of the major studies that have tested acupuncture and
moxibustion as potential treatments for chemotherapy-induced side effects, includ-
ing the use of acupuncture and moxibustion for chemotherapy-induced nausea and
vomiting, peripheral neuropathy in patients receiving platinum and taxane-based
regimens, vasomotor symptoms (hot flashes) in breast cancer patients receiving ad-
juvant hormonal therapy and prostate cancer patients receiving androgen deprivation
therapy.

7.1 Introduction

Conventional treatment of cancer includes surgery, radiation, chemotherapy, im-
munotherapy and an array of other therapies such as bone marrow transplantation and
gene therapy. Chemotherapy is the administration of drugs aimed at destroying can-
cer cells in order to have a beneficial effect on the history of the illness. Chemotherapy
aims to arrest tumor progression and the ultimate goal of chemotherapy is a cure,
defined as long-term, disease-free survival (Longo et al. 2012).

The landscape and practice of medical oncology has changed in the past 20
years as curative treatments have been discovered for several malignancies includ-
ing testicular cancer and some leukemias and lymphomas (Brunton et al. 2011).
Neo-adjuvant, adjuvant chemotherapy and hormonal treatments have been shown to
increase disease-free survival and reduce recurrence in many cancers such as breast,
colorectal and lung cancers. Molecular targeted drugs and immunotherapy are the
newest medicines in the armamentarium of cancer chemotherapy treatments.
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Fig. 7.1 The various phases of the cell cycle. The fundamental cell cycle events of DNA replication
and cell division occur during interphase and mitosis, respectively. Interphase is the longer phase
and includes the subphases G1, S and G2. G0 corresponds to cells that are withdrawn from the
cycle into a resting state (G0). Cell cycle specific drugs include those that affect the cell during the
M (a1) or S (a2) phase. Noncell cycle specific drugs (b) may act at any point in the cell cycle

A basic understanding of chemotherapy requires familiarity with the cell cycle as
most chemotherapeutic drugs strive to cause cytotoxicity to the cancer cell either at
specific or non-specific phases of the cycle. Drugs targets are often metabolic sites
crucial to cell replication and the fraction of cancer cells in the replicative cycle is
what makes them susceptible to chemotherapy. All dividing cells consist of three
subpopulations: non-dividing cells that are terminally differentiated, proliferating
cells, and resting cells that may be recruited into the cell cycle. In tumor cells, all
three populations exist (Kufe 2010).

The cell cycle is composed of four phases during which the cell prepares for
mitosis. Cells committed to divide enter the G1 phase, cellular processes prepare the
cell for deoxyribonucelic acid (DNA) synthesis, the S phase, a second resting phase,
G2, and subsequent mitosis, the M phase. The M phase is where the chromosomes
condense and the cell separates into two daughter cells. Figure 7.1 depicts the cell
cycle and the specificity of some cytotoxic agents. Cellular checkpoints also require
a multiplicity of players and signaling events such as proteins, cyclin-dependent
kinases and ion-signaling events and molecules that are crucial for cell replication.
Many of the molecular-targeted drugs that have been designed are due to our increased
knowledge of these players and targets.

Tumor kinetics and the effect of various chemotherapeutic drugs must also be
understood. The growth rates of cancer cells are due to proportions between the
number of actively dividing cells, the doubling time of the cell cycle and the rate
of cell loss. Therefore, variations in these proportions are factors responsible for
both the rate of tumor growth and the effect that a chemotherapeutic agent may have
on a tumor. Cell cycle phase specific drugs have a plateau with respect to tumor
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cell killing ability whereas non cell cycle specific drugs have a linear dose-response
curve. The concept of achieving cell kill in a logarithmic fashion is the fundamental
of chemotherapeutic dosing concepts (Brunton et al. 2011).

The current major classes of anticancer drugs include the alkylating agents, an-
timetabolite analogs, vinca alkaloids, taxanes, antibiotics, hormones and hormone
antagonists and other agents such as enzymes and molecular-targeted drugs. Table 7.1
lists the major chemotherapy drug classes’ mode of action and frequent indications.

7.2 Anticancer Drugs

7.2.1 Alkylating Agents

The mechanism of action of alkylating agents is to impair cell function by binding to
nucleophilic groups that interfere with the integrity and function of DNA inducing
cell death (Brunton et al. 2011). The most important alkylation sites are DNA, RNA
and proteins. Alkylating agents are non cell cycle specific but are dependent on
cellular proliferation and are most toxic to rapidly dividing cells. Alkylating agents
are used to treat a variety of solid and hematologic cancers. Acute toxicities of
alkylating agents are largely due to their delayed effect on tissues with low mitotic
indices including the liver, kidney and mature lymphocytes. The most common
toxicities include bone marrow depression (dose limiting), neurotoxicity, other organ
toxicity (e.g. pulmonary fibrosis, hepatotoxicity and gonadal dysfunction), nausea
and vomiting, stomatitis and alopecia. The alkylating agents are further subdivided
into classes according to their structure and mechanisms and include the nitrogen
mustards, nitrosoureas and platinum coordination complexes (Kufe 2010).

Nitrogen mustards are non cell cycle specific alkylating agents. Their main mech-
anism of action is to break down and covalently modify DNA bases. Overall, the
nitrogen mustards are strong local vesicants and require quick administration. They
are most frequently used in treatment of hematologic malignancies. Cyclophos-
phamide is commonly used in combination to treat acute myelogenous leukemia
(AML), acute lymphoblastic leukemia (ALL), chronic lymphocytic leukemia (CLL)
and Hodgkin’s and non-Hodgkin’s lymphomas (Longo et al. 2012). The nitrogen
mustard ifosfamide is used in combination treatment for testicular cancer (Siegert
et al. 1994).

The nitrosoureas are known for their lipid solubility and instability. Their
lipophilic nature enables them to rapidly penetrate the blood-brain barrier thus they
are commonly used to treat a variety of brain tumors. Nitrosoureas may also cause
delayed and bone marrow depression and kidney damage. Carmustine is used as
an intravenous administration to treat brain tumors and as an implant (polifeprosan
20 with carmustine implant) in the adjuvant treatment of high-grade and recurrent
malignant glioma and glioblastoma multiforme (Brem et al. 1995).

The platinum coordination complexes have broad anticancer activity and are used
in the treatment of many solid tumors including head and neck, esophageal, lung,
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Table 7.1 Classification of major chemotherapeutic drugs

Drug (class) Mode of action and frequent indications

Nitrogen mustards
(alkylating agent)

Kill cells by attacking DNA
Used to treat acute chronic leukemias, Hodgkin’s disease, lymphomas, and

certain cancers of the lung, breast, prostate, ovary and testis
Cyclophosphamide is a common nitrogen mustard that acts by

cross-linking DNA
Nitrosoureas

(alkylating agent)
Subgroup of alkylating agents that act to inhibit changes necessary for

DNA repair
Cross the blood-brain barrier and are commonly used to treat brain cancers
Carmustine and lomustine are the major drugs in this group

Platinum
coordination
complexes
(alkylating agent)

Normally used to treat many solid tumors including lung, ovarian, colon,
testicular, bladder, esophageal, breast and head and neck cancers

Cisplatin, carboplatin and oxaliplatin are the major platinum agents

Folic acid,
pyrimidine and
purine analogs
(anti-metabolites)

Block cell growth by interfering with certain activities, usually DNA
synthesis

Broken down in to folic acid, purine and pyrimidine analogs
Used to treat acute and chronic leukemias, choriocarcinoma, and some

tumors of the gastrointestinal tract, breast, and ovary
Methotrexate is the most common folic acid analog that acts to inhibit

dihydrofolate reductase
6-mercaptopurine and 5-fluorouracil are the most commonly used purine

and pyrimidine analogs respectively
Anticancer

antibiotics
(natural products)

Diverse group of compounds that generally act by binding with DNA and
preventing RNA synthesis

Widely used to treat a variety of solid and hematologic malignancies
Doxorubicin, dactinomycin, mitomycin and bleomycin are the most

frequently used drugs in this category
Vinca alkaloids

(natural products)
Act by blocking cell division during mitosis
Commonly used to treat acute lymphocytic leukemia, Hodgkin’s and

non-Hodgkin’s lymphomas, neuroblastomas, Wilms’ tumor, and cancers
of the lung, breast and testis

Vincristine, vinblastine and vinorelbine are the main agents in this group
All bind tubulin and prevent microtubule assembly causing arrest in
metaphase

Taxanes (natural
products)

Act by blocking cell division during mitosis via prevention of microtubule
depolymerization

Commonly used to treat breast, ovarian, lung, head and neck, bladder and
prostate cancers

Paclitaxel and docetaxel are the two major taxanes
Hormonal agents Includes corticosteroids, estrogens, anti-estrogens, and anti-androgens that

modify the growth of certain hormone-dependent cancers such as breast
and prostate

Tamoxifen for breast cancer and leuprolide for prostate cancer are
common examples

Molecular targeted
drugs

Act by altering molecular pathways and/or cell signaling molecules
Imatinib is a common tyrosine kinase inhibitor
Rituximab is a common monoclonal antibody that binds CD20 antigen on

B-lymphocytes
Trastuzumab binds the HER2 receptor
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bladder, colon and ovarian cancers. Their general mechanism of action is to co-
valently bind to nucleophilic sites on DNA causing DNA cross-links that inhibit
synthesis of DNA, RNA and proteins. The most commonly used platinum complexes
are carboplatin, cisplatin and oxaliplatin. Clinical toxicities include bone marrow de-
pression, renal damage, ototoxicity, nausea and vomiting and peripheral neuropathy.
Specifically, carboplatin is generally better tolerated and it has been noted that while
it may not be as effective as cisplatin in the treatment of testicular, head and neck and
esophageal cancers, it may be an effective alternative for patients that have cisplatin
toxicities (Go and Adjei 1999; Brunton et al. 2011). Oxaliplatin, widely used in the
treatment of colorectal and gastric cancers causes dose limiting toxicities of bone
marrow depression and diarrhea as well as peripheral neuropathy often triggered by
exposure to cold liquids in the mouth and throat and paresthesia in the upper and/or
lower extremities (Goyle and Maraveyas 2005; Dolan and Fitch 2007; Sharma et al.
2007).

7.2.2 Anti-metabolites

Anti-metabolites are drugs that are analogs to naturally occurring metabolites of
DNA and RNA synthesis. In the history of cancer treatment, the anti-metabolite
folic acid analogs produced the earliest temporary remissions in leukemia and the
first cure of a solid tumor (Farber and Diamond 1948; Berlin et al. 1963). Anti-
metabolites interfere with the availability of normal purine or pyrimidine nucleotide
precursors and act to inhibit or compete in DNA or RNA synthesis. They are cell
cycle specific, exerting their maximal cytotoxic effects in the S phase of the cell cycle.
The major classes of anti-metabolites include the folic acid, purine, pyrimidine and
cytidine analogs.

Of the folic acid analogs, methotrexate is the most commonly used and its
mechanism of action is as an inhibitor of dihydrofolate reductase that then inhibits
folate-dependent enzymes of purine synthesis. Methotrexate is currently used in the
management of ALL in children (Pui et al. 2004) and as a component in a number
of combination chemotherapy regimens used to treat breast, bladder, ovarian, and
head and neck cancers (Longo et al. 2012). Common methotrexate toxicities in-
clude bone marrow depression, dermatitis, nephrotoxicity, gonadal dysfunction and
hepatic fibrosis and cirrhosis.

Purine and pyrimidine analogs are a diverse group of anti-metabolites that inhibit
RNA and DNA function. The most common pyrimidine analogs are fluorouracil
(5-FU), capecitabine, gemcitabine and floxuridine. 5-FU is commonly used as an
adjuvant combination treatment with oxaliplatin or irinotecan and clinical toxic-
ities include anorexia, nausea, stomatitis, diarrhea and bone marrow depression.
The most common purine analogs are 6-mercaptopurine (6-MP) and 6-thioguanine
(6-TG) and both are used in the treatment of ALL, AML and chronic myleogenous
leukemia (CML) (Kufe 2010).
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7.2.3 Natural Products

The category of natural products in chemotherapy refers to a variety of chemothera-
peutic compounds that have been isolated from natural substances including plants,
bacteria and fungi. These include the vinca alkaloids, anti-tumor antibiotics, taxanes,
epipodophyllotoxins and camptothecin analogs.

7.2.3.1 Vinca Alkaloids

Vinca alkaloids are chemotherapeutic agents isolated from the periwinkle plant,
Catharanthus roseus, a species of myrtle. The main vinca alkaloids used today, vin-
cristine, vinblastine and vinorelbine, are used to treat various leukemias, lymphomas,
lung, breast, and testicular cancers. The mechanism of action vinca alkaloids is cell
cycle specific as they block cells in mitosis and impair the formation of mitotic spin-
dles. The key side effects of vinca alkaloids include bone marrow depression, nausea
and vomiting, diarrhea and peripheral neuropathy.

Specifically, vinblastine is normally used in combination with cisplatin and
bleomycin for the curative treatment of testicular cancer (Einhorn 1997) and as a
component in the regimen for Hodgkin’s disease (Batty et al. 2012). Vincristine is
regularly used in combination with glucocorticoids in the treatment of childhood
leukemias and pediatric sarcomas as it is thought to be better tolerated by children
than adults. Vinorelbine is used in combination with cisplatin in the treatment of
non-small cell lung cancer (NSCLC) and is in Phase III studies in an oral dose form
for NSCLC (Krzakowski et al. 2008).

7.2.3.2 Taxanes

Taxanes are semi-synthetic chemotherapeutic agents derived from the Western yew
tree. The major compounds in this group include paclitaxel, nab-paclitaxel, and
docetaxel. Taxanes also cause mitotic inhibition and conversely to vinca alkaloids,
promote microtubulin-formation-induced mitotic arrest. Taxanes are widely used to
treat ovarian, breast, lung, gastrointestinal, head and neck and genitourinary cancers.
The most common toxicities of taxanes include bone marrow depression, allergic
hypersensitivity reaction, fluid retention, myalgia and sensory peripheral neuropathy
(Brunton et al. 2011).

7.2.3.3 Anti-tumor Antibiotics

Anticancer antibiotics are grouped according to their structure and chemistry and
include dactinomycin and the anthracyclines such as idarubicin, epirubicin, and
doxorubicin. The anthracyclines are derived from the fungus Streptomyces peuceu-
tius and the structures of anticancer antibiotics vary slightly in comparison to their
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clinical activity. Idarubicin is primarily used in the treatment of acute leukemias and
doxorubicin and epirubicin are more active in solid tumors. As a group, the primary
mechanism of action is blocking DNA transcription or complexing with DNA topoi-
somerase II, an enzyme crucial for replication and repair. Clinical toxicities include
bone marrow depression, stomatitis, alopecia, gastrointestinal (GI) disturbances and
rashes (Brunton et al. 2011).

Specifically, bleomycin is used in combination to treat testicular, penile, cervical,
head and neck cancers and Hodgkin’s disease (Grimison et al. 2010; Meyer et al.
2012). Doxorubicin is used in combination treatment for ALL, AML, breast, ovarian
and bladder cancers (Leone et al. 2011). Mitomycin is used for the treatment of gastric
and bladder cancers (Shariat et al. 2010; Hamaguchi et al. 2011). Mitoxantrone is
used to treat AML and prostate cancers (Ho et al. 1998; Sartor et al. 2011).

7.2.4 Hormones

A variety of cancers including breast, uterine and prostate, have been found to be
hormone dependant and research into the understanding of the endocrine pathways
implicated in the development of these cancers led to the identification and use of hor-
mone analogs as chemotherapeutic treatments. The general mechanisms of hormonal
agents in the treatment of cancer are to alter neuroendocrine signaling pathways, com-
pete with receptors, or block genes that have been found to promote tumor growth
and survival. The main categories of drugs in this class include glucocorticoids, anti-
estrogens, aromatase inhibitors (AIs), anti-androgens, and gonadotropin-releasing
hormone agonists and antagonists.

7.2.4.1 Glucocorticoids

The use of glucocorticoids in the treatment of neoplastic disease is based on their
ability to induce anti-proliferative and/or apoptotic signals in sensitive cells as well
as their ability to suppress mitosis in lymphocytes. They are normally used in the
treatment of childhood and adult acute leukemias and lymphomas. For example,
induction treatment of ALL in children includes administration of prednisone and
vincristine (Eden et al. 2010).

7.2.4.2 Anti-estrogens and Aromatase Inhibitors

Anti-estrogens and AIs are primarily used as treatment for breast cancer following
the discovery of the role of estrogen in the development of breast cancer and support-
ing evidence from epidemiologic studies and preclinical research that showed that
estradiol promotes estrogen receptor (ER) positive breast cancer cell growth (Kufe
2010). The anti-estrogen treatments for hormone receptor positive breast cancer
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include the selective estrogen-receptor modulators (SERMs), the selective estrogen-
receptor down regulators (SERDs) and the AIs. The mechanism of action of a SERM
is to bind the ER and exert therapeutic effect by competitively inhibiting estradiol.
Tamoxifen is the most frequently used SERM and its side effect profile includes hot
flashes, vaginal atrophy, alopecia and nausea and vomiting. SERDs are pure anti-
estrogens and do not have any estrogen agonist activity. Fulvestrant is only agent
currently approved by the United States Food and Drug Administration (FDA) in this
class although a number of agents are being tested in current clinical trials. Fulves-
trant is generally well tolerated and the most common side effects are nausea, pain,
vasomotor symptoms and headache (Brunton et al. 2011).

AIs block the function of the aromatase enzyme responsible for converting an-
drogens to estrogens. AIs are now used as adjuvant treatment for post-menopausal
women with HR-positive breast cancer. AIs are classified into first-, second- and
third-generations according to potency, specificity and mechanism of action. The
most commonly used AIs include anastrozole, letrozole and exemestane. The side
effects of AIs vary slightly compared to the SERMs with regard to lower incidence
of vaginal bleeding and hot flashes but higher incidence of musculoskeletal disor-
ders and myalgias (Bonneterre et al. 2001). Other side effects include osteoporosis,
fatigue and peripheral edema.

7.2.4.3 Anti-androgens and Gonadotropin-releasing Hormone
Agonists and Antagonists

Anti-androgens and gonadotropin-releasing hormone (GnRH) agonists and antago-
nists are primarily used in the treatment of advanced prostate cancer; the collective
term is androgen-deprivation therapy (ADT). ADT can alleviate cancer-related
symptoms, normalize serum prostate-specific antigen, reduce bone pain and pro-
long survival in men with advanced prostate cancer (Sharifi et al. 2005). The most
common GnRH agonists are leuprolide, goserelin and triptorelin and these agents
act on the hypothalamic-pituitary-gonadal axis via a negative feedback mechanism
which triggers the secretion of luteinizing hormone (LH) which causes a testosterone
surge for about 1 to 2 weeks followed by suppression of LH with chronic GnRH ad-
ministration (Conn and Crowley 1991). In 2009, a new GnRH antagonist, degarelix
was approved by the FDA for the treatment of advanced prostate cancer. GnRH an-
tagonists do not cause a hormone flare following administration (Klotz et al. 2008).
Non-steroidal anti-androgens include flutamide, bicalutamide and nilutamide and
these agents are most frequently used in combination ADT. Side effects of ADT in
men with prostate cancer include hot flashes, fatigue, gynecomastia, anemia, weight
gain, osteoporosis and decreased insulin sensitivity.

7.2.5 Targeted Drugs

The field of chemotherapy has evolved due to our increased knowledge about the
molecular basis of cancer and spawned a new category of targeted molecular drugs
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such as tyrosine kinase inhibitors, monoclonal antibodies and cytokines. The fun-
damental mechanisms of these agents are based on targeting players in pertinent
molecular cascades and/or mutation pathways that proliferate specific cancers and
turn signals on or off to elicit tumor arrest.

Research on the use of targeted molecular agents and in particular, monoclonal
antibodies, has largely increased over the past 30 years following seminal work by
Kohler and Milstein (1975). The use of molecular-targeted drugs is now common
for the management of certain cancers including some leukemias and lymphomas,
breast, lung, colon and head and neck cancers (Harris 2004; Derby and Czuczman
2011). Some of the most common molecular-targeted drugs that have fundamen-
tally impacted cancer treatment include rituximab, a chimeric monoclonal antibody
against CD20 lymphocytes for non-Hodgkin’s lymphoma; trastuzumab, a mono-
clonal antibody directed against the HER-2 membrane receptor for HER-2 receptor
positive breast cancer; bevacizumab, a monoclonal antibody against vascular en-
dothelial growth factor A for colon, non-small cell lung and breast cancers; and
imatinib, a selective inhibitor of the BCR-ABL tyrosine kinase for the treatment
CML and gastrointestinal stromal tumor (McLaughlin et al. 1998; Slamon et al.
2001; van Oosterom et al. 2001; Savage and Antman 2002; Talpaz et al. 2002).

7.3 Side Effects of Chemotherapy

One of the most important problems secondary to drug resistance, are the toxicities
and side effects of chemotherapy. It is well known that any agent targeted to kill
rapidly proliferating neoplastic cells will also affect normal cells. Cells undergoing
rapid transformation such as buccal mucosal, hair, gastrointestinal mucosal cells and
the hematopoietic system are most often affected and most toxicity is reversible.
However toxicities affecting organs such as the lung, kidneys and heart must be
monitored for toxicities to these organs can be irreversible if recognized too late.

The term supportive care refers to principles and care given to improve the quality
of life of a patient. The National Cancer Institute defined supportive care as follows;
“The goal of supportive care is to prevent or treat as early as possible the symptoms of
a disease, side effects caused by treatment of a disease, and psychological, social, and
spiritual problems related to a disease or its treatment” (http://cancer.gov/). Conven-
tional treatments for chemotherapeutic toxicities include antibiotics, anti-emetics,
growth factors and blood transfusions. In addition supportive care interventions in-
clude complementary and alternative medicine practices and procedures such as
acupuncture. Practices with level 1 evidence are frequently termed “integrative”
by the National Center for Complementary and Alternative Medicine (NCCAM)
division of the National Institutes of Health (NIH) (http://nccam.nih.gov/).

Complementary therapies including acupuncture and moxibustion have been re-
cently studied as potentially valuable supportive care interventions and research
has been done testing acupuncture and moxibustion for a number of side effects
commonly experienced during chemotherapy including nausea and vomiting, pain,
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neuropathy and vasomotor symptoms. Many of these symptoms are thought to be at
least partially mediated by the central or peripheral nervous systems and though all
of the mechanisms of action of acupuncture and moxibustion have not been eluci-
dated, acupuncture has been proven to have a number of neuromodulatory effects as
demonstrated by basic science and large multicenter clinical trials (NIH 1998).

The pathophysiology of each abovementioned chemotherapy-induced side effect
will be detailed, followed by an in depth review of the supporting literature on
acupuncture and moxibustion for the treatment of each named side effect.

7.4 Pathophysiology of Chemotherapy-induced
Nausea and Emesis

Nausea and emesis (vomiting) refers to nausea, vomiting and retching. Nausea is
defined as a “subjectively unpleasant sensation associated with flushing, tachycar-
dia and an awareness of the urge to vomit” (American Society of Health-System
Pharmacists (ASHP) 1999). Vomiting is defined as a contraction of the abdominal
muscles, descent of the diaphragm and opening of the gastric cardia that result in an
expulsion of the stomach contents from the mouth. Retching is defined as spasmodic
contractions of the diaphragm, thoracic and abdominal wall muscles without expul-
sion of the gastric contents (ASHP 1999). All three may exist as a sequence or as
individual events that are not predictive of one another. Nausea is the most difficult
to define and characterize as it is largely subjective. While physiologic signs such as
tachycardia and increased salivation may be concurrent during an episode of nausea,
they are not universally present.

Vomiting and retching are easier to quantify as both produce physical signs such
as contraction of the abdominal walls, shifting of the diaphragm, and expulsion
of stomach contents. The purpose of vomiting is to expel noxious contents from
the gastrointestinal tract and most often (but not always) vomiting is preceded by
nausea. Three vomiting phases have been characterized, a prodromal, ejection and
post-ejection phase (ASHP 1999). These phases are defined physiologically. The
prodromal phase is the coordinated interplay between the vomiting center and the
gastrointestinal tract in order to prepare it for emesis. During this phase, vagal af-
ferents stimulate the proximal stomach and are also partly mediated by vasoactive
intestinal polypeptide in the gut. Finally initiation of retrograde contraction moves
the contents of the upper small intestine to the stomach and corrals any noxious con-
tents to be ejected. It also directs any remaining contents of the lower small intestine
into the stomach and commences the prodromal phase. The ejection phase refers to
the actual expulsion of stomach contents via coordinated contraction of the muscular
stomach, net compression of the stomach, and ejection of the stomach contents. Fi-
nally the post-ejection phase refers to the cessation of vomiting, cessation of nausea
(if previously present) and generally, the person feeling better (Baker et al. 2005).
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7.4.1 Neural Components and Neurotransmitters
Involved in Vomiting

The aforementioned events are controlled by the vomiting center (VC), a collec-
tion of neurons in the medulla oblongata that was characterized by Borison and
Wang (1953). Both the VC and the gut are associated with neurotransmitters such as
serotonin, dopamine, histamine, acetylcholine and substance P that propagate sig-
nals to the VC and circulate in the brain. Serotonin and substance P are thought to be
primary and dopamine, a secondary mediator of the nausea and vomiting response
respectively (Faerber et al. 2007; Tipton et al. 2007). Enterochromaffin cells (EC) in
the gut have also been demonstrated to respond to toxic substances and may release
serotonin via the hepatic portal system to the chemoreceptor trigger zone (CTZ) that
is located in the area postrema (AP) region in the bottom edge of the fourth ven-
tricle. Finally, the nucleus tractus solitarius (NTS) and the dorsal motor nucleus of
the vagus nerve also act as relay stations to coordinate an emetic response (Miller
and Leslie 1994; Leslie and James 2000; Hornby 2001; Chin et al. 2006). While
these mechanisms have been proposed, the exact organization and propagation of
signals to the CTZ are not fully characterized. Moreover the AP is a unique area that
is situated between the fourth ventricle that remains unprotected by the blood-brain
barrier but in communication with the cerebrospinal fluid (CSF). It is this charac-
teristic that is thought to significantly contribute to chemotherapy-induced nausea
and vomiting (CINV) due to its exposure and ability to circulate potentially emetic
toxins to the brain (Miller and Leslie 1994; Hornby 2001). Neural influences that
convey the sensation of nausea such as emotion, olfaction and visual signals are also
difficult to characterize and higher cerebral control is thought to be an important
factor regulating nausea. Differences in the efficacy of standard anti-emetic drugs
for nausea such as serotonin (5-HT) vs neurokinin (NK1) receptor antagonists (the
latter superior for nausea), implies that multiple neurotransmitters and cerebral re-
sponses coordinate nausea. Activation of the limbic system, vestibular system, and
the hypothalamic-pituitary axis are also areas where sensations of nausea may be ex-
perienced in the cortex; however these have yet to be defined and may vary depending
on the particular stimuli eliciting nausea (Sanger et al. 2006).

The main stimuli inducing CINV is the absorption of cytotoxic chemotherapy in
the gut and resulting local (chemoreceptors, gut afferents) and central (CTZ, VC, AP,
neurotransmitters, higher cortical functions) effects. It has been proposed that the
pathomechanism of CINV is initiated by the presence and absorption of chemother-
apeutic drugs in the gut and gut signaling to vagal afferents and the brainstem via the
NTS and AP. Locally, cytotoxic drugs stimulate luminal cells that likely activate EC
of the gastric mucosal layer and neurotransmitters including serotonin, substance P
and cholecystokinin (Racke et al. 1996). Another proposed mechanism of CINV is
thought to be the role of cytotoxic drugs on the CSF and its effect on the CTZ, NTS,
AP and higher brain function (Racke et al. 1996). Figure 7.2 details systems thought
to be involved in the pathogenesis of CINV.
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Fig. 7.2 The numerous systems thought to be involved in the pathogenesis of chemotherapy-induced
nausea and vomiting. AP area postrema, CTZ chemoreceptor trigger zone, GI gastrointestinal,
NTS nucleus tractus solitarius

7.4.2 Conventional Anti-emetics

The development of pharmaceutical anti-emetics has made a huge contribution to
our knowledge and treatment of CINV. The use of modern anti-emetics can prevent
vomiting in up to 70–80% of patients (Morrow et al. 2002). The four main anti-emetic
drugs classes are: receptor antagonists, 5-hydroxytryptamine-3 (5-HT3) receptor an-
tagonists, NK1 receptor antagonists, and corticosteroids. Other drugs less frequently
used and not discussed here include neuroleptics, benzodiazepines, cannabinoids,
substituted benzamides, anti-histamines and botanicals such as ginger and mint.

7.4.2.1 Dopamine Receptor Antagonists

The dopamine receptor antagonists were the first main class of agents used for CINV.
Most are either non-selective for dopamine (D)1 and D2 receptors are or D2 receptor
specific. D2 receptor antagonists are thought to act by antagonizing D2 receptors in
the AP. However it is not known whether an increased circulation of dopamine is
provoked by cytotoxic chemotherapy or if dopamine is released into the blood or
AP. Finally, it is also know that cisplatin induced nausea and vomiting is non-
responsive to D2 receptor antagonist drugs (Ettinger et al. 2005).

7.4.2.2 5-HT3 Receptor Antagonists

5-HT3 receptor antagonists work by blocking 5-HT3 receptors which may be acti-
vated and contribute to CINV due to potentially increased amounts of serotonin from
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EC in the gut mucosa and systemically circulating 5-HT (Morrow et al. 2002). It is
also thought that they are important in de-sensitizing the vagus nerve that may be
prone to activation by other excitatory substances released from EC cells such as
substance P. 5-HT3 receptor antagonists seem to provide superior relief in the acute
phase of emesis (0–24 h) and less relief for delayed vomiting (24–120 h) and nausea
(Kufe 2010). 5-HT3 receptor antagonists are commonly used in combination with
NK1 antagonists or corticosteroids. The 5-HT3 receptor antagonists in use include
granisetron, ondansetron, tropisetron, dolasetron and palonosetron. Reported side
effects of 5-HT3 drugs include headache, constipation, diarrhea and asthenia.

7.4.2.3 NK1 Receptor Antagonists

Preclinical studies demonstrated the potential of NK1 receptor antagonist drug ad-
ministration for the treatment of CINV. NK1 receptors act by blocking NK1 receptors
in the CTZ, NTS and gastrointestinal tract binding of substance P. In clinical studies
the use of NK1 receptor antagonists have demonstrated their superiority in treating
delayed vomiting and as abovementioned, they are often used as combination treat-
ment with 5-HT3 drugs for acute and delayed CINV. Side effects of NK1 receptor
antagonists include headache, abdominal pain, dizziness, anorexia, hiccups and mild
transaminase elevation (Campos et al. 2001; Cocquyt et al. 2001; Van Belle et al.
2002).

7.4.2.4 Corticosteroids

Dexamethasone was the first reported corticosteroid to be used as an anti-emetic
for cisplatin induced nausea and vomiting and post-operative nausea and vomit-
ing (Ettinger et al. 2005). Despite their widespread use and ability to raise the
emetic threshold, the anti-emetic mechanism of action of corticosteroids is unknown.
Possible explanations include anti-inflammatory modulation such as modulation of
cortisol levels and eicosanoid metabolism, modification of the blood-cerebrospinal
fluid barrier or inhibition of cortical input to the VC (Ettinger et al. 2005). In gen-
eral, steroids are considered to be safe anti-emetics and common side effects include
insomnia, indigestion and weight gain.

7.4.3 Acupuncture for CINV

Acupuncture is the insertion of fine, single-use, sterile needles into points in the
body as determined by a system of acupuncture points and meridians. As a modality,
it is often oriented in a traditional medicine framework as it is one of the most
frequent procedures employed in the practice of traditional Chinese medicine (TCM).
Acupuncture has become an accepted therapy for a variety of conditions including
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CINV in adult and pediatric cancer patients (Shen et al. 2000; Ezzo et al. 2006;
Reindl et al. 2006). Research on the potential mechanisms of action of acupuncture
date back to the 1970s and one of the earliest proven mechanisms of acupuncture is
the liberation of β-endorphin by acupuncture needling (Peets and Pomeranz 1978;
Malizia et al. 1979). Numerous studies have since examined the other potential
mechanisms of action of acupuncture and it has been demonstrated that acupuncture
has an effect on endogenous opioids, various neurotransmitters, and cortical areas
including the hypothalamus and amygdala (Gao et al. 1994; Hsieh et al. 2001; Chen
et al. 2006). Other research has showed that acupuncture needling affects multiple ion
channels and stimulates fibroblast, and local connective tissue responses (Langevin
et al. 2007). Researchers are also analyzing acupuncture point-specific treatment
effects and the morphology of acupuncture points and meridians (Ahn et al. 2008).
There are also many studies on the various practices of acupuncture and how these
may be correlated in a treatment effect (Langevin et al. 2011).

Acupuncture has been proven to treat a number of conditions including low back
pain and CINV (NIH 1998). Studies on acupuncture for general nausea and vomiting
and CINV often utilize the acupuncture point, Neiguan (PC6). PC6 is located on the
anterior surface of the wrist between the tendons flexor carpi radialis and palmaris
longus. It is measured by the proportional cun measurement system as three finger
breaths from the wrist crease which corresponds as 2 cun (Chen 1999). Other com-
monly studied acupuncture points for nausea and emesis include Zusanli (ST36),
Zhongwan (CV12), Weishu (UB21) and Hegu (LI4) (Lee and Fan 2009).

All of the large randomized controlled trials that have demonstrated the effective-
ness of acupuncture in controlling nausea and vomiting have used the acupuncture
point PC6 (Vickers 1996; Lee and Fan 2009). The largest systematic review of
acupuncture for CINV scrutinized randomized trials of acupuncture point stimula-
tion by any method (e.g. needling, electrical stimulation, magnets and acupressure)
for the treatment of CINV (Ezzo et al. 2006). The authors included eleven trials
(n = 1,247) in their assessment and demonstrated that acupuncture point stimula-
tion reduced the incidence of acute vomiting (RR 0.82; 95% CI 0.69 to 0.99; p =
0.04). Acupuncture needle stimulation also reduced the portion of acute vomiting but
not acute nausea compared to electroacupuncture and electroacupuncture reduced
the proportion of acute vomiting more than manual acupuncture (RR 0.76; 95%
CI 0.60 to 0.97; p = 0.02) (Ezzo et al. 2006).

The exact physiologic mechanism of action of acupuncture for CINV is still
under investigation. The most recent studies suggest various mechanisms for
the anti-nausea and anti-emetic effects of acupuncture including the ability of
acupuncture to release neurotransmitters, the influence of acupuncture on peripheral
nervous system (PNS) nerve transmission, and the effect of acupuncture on higher
central nervous system (CNS) functions such as emotion and expectancy (Wayne
et al. 2005; Streitberger et al. 2006; Enblom et al. 2011). Recent studies in animal
models have looked at the effect of electroacupuncture on emesis in conscious
dogs (Tatewaki et al 2005). These investigators demonstrated reduced episodes of
vomiting following electroacupuncture at PC6 in vasopressin-induced emesis in
dogs. This effect was reversible by naloxone suggesting the potential mechanism
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of action of acupuncture needling is its effect on the endogenous opioid system.
Other experiments proposed that the anti-emetic effect of acupuncture may be
via decreasing transient lower esophageal sphincter relaxations (TLESRs). Zou
et al. (2005) examined the effect of electroacupuncture on TLESRs in healthy
human subjects. These investigators demonstrated that electroacupuncture at PC6
decreased the rate of TLESRs (p < 0.02) however this effect was not reversible
by naloxone suggesting a non-opioid receptor mechanism. A third study looked
electroacupuncture administration in cats and found that electroacupuncture at
PC6 significantly reduced TLESRs vs sham stimulation (p < 0.05). This response
was restored following infusion of a cholecystokinin-A receptor antagonist (CCK
octapeptide) (p < 0.05) and naloxone (p < 0.05) but not phaclofen or tacrine (GABA
antagonist and cholinesterase inhibitor respectively) (Wang et al. 2007).

Experimentation on the point specificity of PC6 utilizing functional magnetic
resonance imaging (fMRI) has also been done. Yoo et al. (2004) demonstrated
that acupuncture needling at PC6 resulted in activation of the left superior frontal
gyrus, anterior cingulate gyrus and dorsomedial nucleus of the thalamus vs sham
acupuncture. Bai et al. (2010) examined point specificity of acupuncture at PC6 vs
an anti-emetic-irrelevant acupuncture point, Guangming (GB37) and found that there
were distinct hemodynamic responses (as measured by fMRI) in subjects receiving
stimulation at PC6 vs GB37. In particular, acupuncture stimulation at PC6 produced
significant signal decreases in the amygdala, insula, perieacueductal gray (PAG) and
the folcculonodular lobe of the cerebellum (nodulus and uvula) vs signal increases
in the occipital cortex that occurred following GB37 needle stimulation. This study
supports the distinct centrally mediated acupuncture point specificity of PC6.

7.4.4 Acupressure and CINV

Acupressure is based on meridian theory and is defined as the application of pres-
sure to a specific meridian point by the use of the finger, hand, elbow, foot and/or
acupressure band. A recent literature review of acupressure for CINV found a vari-
ety of studies, some that supported the use of acupressure for CINV and a few that
showed no significant differences (Dibble et al. 2000; Melchart et al. 2006; Lee and
Frazier 2011). Gardani et al. (2007) found that acupressure at PC6 controlled emetic
symptomology in 68% of patients. There was no significant difference in efficacy
related to tumor histotype but a trend showing decreased efficacy in patients receiv-
ing anthracyclines vs those receiving non-anthracycline containing combinations.
Dibble et al. (2007) performed a multicenter, longitudinal randomized clinical trial
of acupressure in women receiving chemotherapy for breast cancer. Their results
demonstrated that there was a significant decline in the incidence of emesis for the
PC6 acupressure group vs the placebo (p = 0.002) or usual care group (p < 0.0001)
in delayed nausea (days 2–10). Overall, no prospective studies have analyzed dif-
ferences between methodology and application of acupressure for CINV and more
controlled studies are needed.
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7.4.5 Moxibustion for CINV

Moxibustion is the use of heat to stimulate acupuncture points generated by prepa-
rations of the herb, Artemisia vulgaris (Chen 1999). Moxibustion has been widely
used in many countries and is considered an important modality of traditional Chi-
nese medicine (TCM) but there are fewer studies on moxibustion’s mechanism of
action and its role in treating CINV. Moxibustion (moxa) preparations include moxa-
stick, -cone and -herbal cake applications. Moxa-stick moxibustion is performed by
holding an ignited moxa stick a distance above the skin and warming the spot but not
burning it. Herbal cake moxibustion is performed by placing an herbal cake on an
acupuncture point(s), followed by the placement and ignition of moxa cones. Direct
moxibustion is ignition of moxa cones or threads directly on the epidermis with or
without the application of an emollient-type burn ointment. This type of moxibustion
can cause scarring.

Research has suggested that moxibustion may have an anti-inflammatory mech-
anism of action and a recent study of moxibustion in mice demonstrated decreased
levels of substance P, STAT6, NF-κB and iNOS in the nasal mucosa of mice that
had received local moxibustion (Jung et al. 2012). Another study suggested that
moxibustion may mediate mast cell morphology. These investigators administered
moxibustion to a trinitro-benzene-sulfonic acid-induced rat model of colitis and
demonstrated that the degranulation ratio of mast cells was higher in rats receiv-
ing moxibustion vs controls (p < 0.05) indicating a correlation between the effect of
moxibustion on mast cells (Shi et al. 2011).

There are no basic scientific studies on the anti-emetic specific mechanisms of
moxibustion however there have been a number of clinical trials. Lee and colleagues
recently performed a systematic review of five clinical trials of moxibustion and
CINV (Lee et al. 2010). The review assessed the trials based on outcomes including
response rates, side effects, and quality of life. Of the four randomized controlled
trials of moxibustion that fit the inclusion criteria, all failed to show any beneficial
effect of moxibustion on tumor response rate. Of the two trials that assessed the
frequency of CINV in patients treated with moxibustion, both studies reported sig-
nificantly fewer episodes of nausea and emesis in subjects receiving moxibustion
and meta-analysis showed significantly less nausea and vomiting in patients receiv-
ing moxibustion (n = 80; RR 0.38; 95% CI 0.22 to 0.65; p = 0.0005; heterogeneity
χ2 = 0.18, p = 0.67, I2 = 0%) (Lee et al. 2010). The first of these two trials by
Chen et al. tested moxibustion on the acupuncture point, Shenque (CV8) in subjects
with nasopharyngeal cancer following radiation (Chen et al. 2000). The second study
examined the effect of moxibustion treatment in subjects with advanced gastric can-
cers (Cao et al. 1997). Note, the full text of both of these articles is in the Chinese
language so only the abstract was assessed. While there are a number of other studies
on moxibustion in the literature, there is a paucity of research on moxibustion and it
is clear that more studies are desperately needed.
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7.5 Acupuncture for Chemotherapy-induced
Pain and Neuropathy

Cancer pain is a significant problem in oncology and it is a debilitating side effect. Ef-
fective conventional treatments for cancer-related pain include pharmacotherapy and
physical therapy. Acupuncture is becoming more widely used to treat chemotherapy-
induced cancer pain and a number of well-designed studies have been recently
published.

7.5.1 Acupuncture for AI-induced Arthralgia

Increase in breast cancer survival is largely due to the benefit of the hormonal thera-
pies such as tamoxifen and AIs. Large clinical trials have demonstrated that AIs are
associated with increased frequency of musculoskeletal disorders including myal-
gias and arthralgias and pain commonly affects joints including hands and knees. It
has also been reported that the severity of arthralgias can cause up to 5% of patients
to discontinue AI therapy. While the mechanism of AI-induced joint pain is still
unclear, a variety of treatments including acupuncture are currently being tested in
order to determine if they provide substantial and durable pain relief so that women
can remain on these life saving drugs. Recent clinical trials by Mao et al. (2009) and
Crew et al. (2010) have examined the effectiveness of acupuncture for the treatment
of AI-induced arthralgia.

In the study by Crew et al. (2010), manual full body and auricular acupuncture
vs sham acupuncture was administered to women with moderate to severe, self-
reported musculoskeletal pain related to AI use for at least 3 months in duration.
Outcome measures were the Brief Pain Inventory-Short Form (BPI-SF), Western
Ontario and McMaster Universities Osteoarthritis Index and the Modified Score for
the Assessment of Chronic Rheumatoid Affections of the Hands. Data was obtained
at baseline (week 0), weeks 3 and 6 (endpoint). The results demonstrated that of 38
evaluable subjects, the difference in mean BPI-SF worst pain scores at 6 weeks was
significantly lower in the true vs sham acupuncture group (p < 0.001). Differences
between true and sham acupuncture with regard to pain related interference and pain
severity (p = 0.002 and p = 0.003, respectively) were also reported.

Mao et al. (2009) similarly tested the subjects with the same inclusion crite-
ria as Crew et al. (2010) but Mao’s team utilized electroacupuncture. Of the 12
subjects enrolled and analyzed, reduction in pain severity as measured by the BPI-
SF was found in women receiving electroacupuncture (p < 0.001). An additional
secondary outcome, the Patient Global Impression of Change (PGIC) also demon-
strated that there was a significant reduction in scores after 6 weeks of treatment with
electroacupuncture.
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Table 7.2 Chemotherapeutic drugs that may induce neuropathy

Drug (class) Primary mechanism Type and features of
neuropathy

Bortezomib (targeted drug) Unknown Predominately distal sensory
Cisplatin, oxaliplatin

(platinum coordination
complex)

Damage to dorsal root ganglia,
possible inhibition of
axonal transport and DNA
cross-linking

Predominately sensory
neuropathy with sensory
ataxia, sensory neuropathy
induced by cold (oxaliplatin
only)

Paclitaxel, docetaxel (taxanes) Promotes microtubule
assembly, possible damage
to dorsal root ganglia and
interference with axonal
transport

Predominately sensory

Vincristine, vinblastine,
vinorelbine (vinca
alkaloids)

Interference with axonal
microtubule assembly,
impairs axonal transport

Sensorimotor and distal
sensory

7.5.2 Acupuncture for Chemotherapy-induced Peripheral
Neuropathy

Peripheral neuropathy (PN) is a common side effect of chemotherapy and its patho-
genesis is poorly understood. PN most frequently occurs with administration of
taxanes, platinum-based agents and vinca alkaloids (Table 7.2). PN can affect either
sensory or motor axons and neuropathies are generally classified by which area of
the cell body they affect as well as the main cause of the neuropathy. It is also known
that risk of developing a toxic neuropathy is greater in patients with pre-existing
neuropathy or in those taking other neurotoxic drugs. Chemotherapy-induced pe-
ripheral neuropathy (CIPN) is categorized as a toxic neuropathy that is associated
with malignancy and is the direct effect of a toxic treatment. Other neuropathies
associated with malignancies can be due to the cancer itself, as a consequence of a
compromised immune system or as a paraneoplastic effect (Longo et al. 2012).

The neurotoxicity in CIPN (regardless of the agent that causes it) is a predom-
inantly distal sensory neuropathy, characterized by pain, numbness, tingling and
reduced functional capacity in the extremities (Henderson et al. 2003). Other symp-
toms can include paresthesias, ataxia, impaired vibration and joint position sense
and loss of tendon reflexes. The severity and frequency of the neuropathy are related
to the dose level, cumulative dose, dose-intensity, and infusion times, with more
rapid infusions associated with higher incidences (Sparano et al. 2008). Neurotox-
icity also appears to be more frequent when the agent is used in combination with
other potentially neurotoxic agents and in patients with pre-existing neuropathy, e.g.
diabetic or alcohol induced neuropathy (Henderson et al. 2003). CIPN can be dose
limiting and may lead to dose reduction or cessation of therapy.

The pathogenesis of taxane-induced peripheral neuropathy is thought to be due
to abnormal aggregation of microtubules in neuronal cells that cause neurosensory
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symptoms. It has also been demonstrated that paclitaxel accumulates in the dorsal
root ganglia leading to disturbances of cellular metabolism and axonal transport.
The prevalence of peripheral neuropathy in patients treated with taxanes is about
30% (Theiss and Meller 2000; Quaasthoff and Hartung 2002) and symptoms have
been reported to persist for up to 18 months after the cessation of taxane-based
chemotherapy (Nakata and Yoriguji 1999).

The pathogenesis of cisplatin-induced neuropathy is due to its preferential uptake
in the dorsal root ganglia that produces a dose-related sensory neuropathy (Cavaletti
et al. 2004). Symptoms can include distal paresthesias and numbness, Lhermitte’s
sign and sensory ataxia. Cisplatin-induced sensory neuropathy most often occurs
after a cumulative dose of at least 300 mg/m2 but can occur with lower doses
(Windebank et al. 1994; Albers et al. 2011).

Bortezomib-induced peripheral neuropathy (BIPN) is poorly understood and the
incidence of peripheral neuropathy was reported in the Phase I studies of the drug
(Aghajanian et al. 2002). The pathogenesis of BIPN is thought to be cumulative and
dose related and prevalence has been reported to increase throughout the first five
treatment cycles (Richardson et al. 2006). In a recent study by Richardson et al.
(2006), 81% of patients reported BIPN and 71% experienced improvement after
dose-modification or completion of therapy. Similar to the other chemotherapeutic
agents, pre-existing neuropathy or concurrent use of other potentially neurotoxic
drugs may increase the likelihood of onset of BIPN.

Recent reports suggest that nerve growth factor (NGF) may play a role in CIPN
as mice treated with NGF, a putative neuroprotectant, demonstrated a reduction in
the severity of oxaliplatin-induced neuropathy (Scuteri et al. 2010). Moreover, an
inverse association between circulating levels of NGF and the severity of CIPN in
cancer patients has been demonstrated (Lee and Swain 2006).

CIPN is difficult to prevent and treat. Symptomatic treatments include anti-
depressants, anti-convulsants, non-narcotic and narcotic analgesics (Abuaisha et al.
1998). However, drug treatments are generally ineffective and limited by side effects.
Acupuncture has been increasingly applied to the alleviation of pain, particularly
among cancer patients and recently a few pilot studies have demonstrated that
acupuncture may be beneficial in the treatment of this debilitating condition (Xu
et al. 2010; Donald et al. 2011).

Donald et al. (2011) performed a retrospective evaluation of eighteen subjects
that had be referred for acupuncture treatment with pre-existing PN after completing
various chemotherapeutic regimens for hematologic and solid malignancies multiple
myeloma (MM),ALL, CML, GI, breast and gynecological). The results demonstrated
that 82% of patients (14 of 18) reported an improvement in symptoms following a
course of 6-weeks of manual acupuncture. Patients were given individualized treat-
ments however the most frequent acupuncture points used were Sanyinjiao (SP6),
ST36, Taichong (LV3), LI4, Kunlun (UB60) and the Bafeng (EX-LE10) and Baxie
(EX-UE9) points. Xu et al. (2010) performed a clinical trial of acupuncture treatment
in 64 patients with paclitaxel or oxaliplatin induced peripheral neuropathy and found
that acupuncture was superior to intramuscular injection of cobamamide (p < 0.05)
though both were effective treatments. The acupuncture points utilized in this study
included LI4, LV3, ST36, Qihai (CV6) and Quchi (LI11).
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7.6 Acupuncture for Chemotherapy-induced Vasomotor
Symptoms

7.6.1 Chemotherapy-induced Vasomotor Symptoms

The incidence of vasomotor symptoms due to hormonal treatment for breast or
prostate cancer is common. In breast cancer patients, vasomotor symptoms are com-
monly reported in patients receiving adjuvant hormonal therapy with SERMs or AIs.
The prevalence of vasomotor symptoms in women receiving SERMs has been re-
ported to be as high as 80% (Jin et al. 2008) and up to 46% in women receiving AIs
(Fallowfield et al. 2006). The pathomechanism of vasomotor symptoms (commonly
called hot flashes or hot flushes) experienced by women receiving SERMs is due to
the competitive inhibition of the drug (e.g. tamoxifen) to ER and blockage of the
conversion of androgens to estrogens respectively. In women taking AIs, the sup-
pression of peripheral aromatase leads to estrogen deprivation and both SERMs and
AIs result in depletion of ERs and estradiol that are thought to be the main cause of
the hot flashes. In men with prostate cancer, the pathomechanism of hot flashes is
thought to be due to the decrease in circulating LH and follicle stimulating hormone
(FSH) (Anderson 2003). The incidence of hot flashes in prostate cancer patients
receiving ADT is close to 80% and it has been reported that hot flashes may persist
up to 5 years after cessation of ADT (Higano 2003).

7.6.2 Acupuncture for the Treatment of Hormone
Therapy-induced Hot Flashes

7.6.2.1 Breast Cancer

Only a few randomized controlled clinical trials of acupuncture for the treatment of
hormone therapy induced hot flashes in breast cancer patients have been performed.
Hervik and Mjåland (2009) initiated a prospective controlled clinical trial of 59
women receiving adjuvant therapy with tamoxifen and suffering from hot flashes
and randomized them to true or sham acupuncture. A standardized acupuncture
point protocol was administered and points included: LV3, Fengchi (GB20), Lieque
(LU7), Taixi (KI3), SP6, Guanyuan (CV4), Daling (PC7) and Ququan (LV8). Over
the 10-week period, the mean number of hot flashes was significantly reduced by
almost 50% in the acupuncture group (p < 0.001) vs the sham group. A further 30%
reduction was seen in the 12-week follow up period (p < 0.017). 22 of 30 patients
experienced a reduction by at least 50% in the active treatment group, compared to
3 of 28 in the sham group (p = 0.002).

Nedstrand et al. (2005) randomized 38 patients with breast cancer and vasomo-
tor symptoms to 12 weeks of electroacupuncture and 6 weeks of follow-up. The
acupuncture points used in this study were Xinshu (UB15), Shenshu (UB23), Ciliao
(UB32), Shenmen (HT7), SP6, LV3, PC6 and Baihui (GV20). In this study only five



7 Acupuncture and Moxibustion for Side Effects of Chemotherapy in Cancer Patients 173

women were actively using adjuvant hormonal therapy with tamoxifen throughout
the study period and there was no difference in the mean number of hot flashes at
baseline between the women receiving or not receiving tamoxifen treatment. How-
ever in women that were not receiving tamoxifen, a reduction in mean number of
hot flashes was seen after 4 weeks of treatment vs 12 weeks in the women who were
undergoing adjuvant hormonal therapy (p < 0.05).

Walker et al. (2010) recently performed a randomized controlled trial of acupunc-
ture vs venlafaxine for the management of vasomotor symptoms in breast cancer
patients receiving adjuvant hormonal therapy with either tamoxifen or AIs. 50 pa-
tients were randomly assigned to receive 12 weeks of acupuncture or venlafaxine
and were followed up for 1 year post-treatment. All patients in the acupuncture arm
were treated using a standardized protocol and a secondary protocol that allowed
for selection of additional acupuncture points. The primary standardized acupunc-
ture point protocol was UB23, KI3 and SP6. The secondary points that were used
as needed according to the TCM diagnosis were Dazhui (GV14), GB20, Taiyuan
(LU9), LV3, GV20, ST36, PC7 and HT7. The primary outcome, hot flash frequency,
demonstrated a significant effect as both the acupuncture and venlafaxine groups
experienced a decrease in hot flashes by about 50% and a return toward the baseline
at follow up. This study also showed that there was a significant difference in adverse
events (AE) in the venlafaxine group vs the acupuncture group (p < 0.002) as there
were 18 incidences ofAEs in the venlafaxine group and zero in the acupuncture group.

7.6.2.2 Prostate Cancer

There have been a few clinical trials of acupuncture for the treatment ofADT induced
hot flashes in prostate cancer patients. Capodice et al. (2011) performed a pilot
study of acupuncture in 16 men with prostate cancer experiencing hot flashes. The
results demonstrated that at 7 weeks, patients reported a significant decrease in hot
flashes (p = 0.04) with an average of 6.00 ± 2.40 (mean ± standard deviation) hot
flashes per day as compared to 9.57 ± 3.98 at baseline. Decreasing frequency of
hot flashes continued at the 14 week follow-up with patients reporting an average
of 2.63 ± 1.20 hot flashes per day (p = 0.001). Decreased hot flash frequency was
maintained over a follow up period of 14 weeks without acupuncture treatments, and
at the 28-week follow-up, the frequency of hot flashes was slightly increased but still
significantly decreased as compared to baseline 3.2 ± 1.7 (p=0.01). The acupuncture
points utilized in this study included full body standardized manual acupuncture
and auricular acupuncture points including: SP6, UB15, UB23, Gaohuang (UB43),
LV3, Zhaohai (KI6), LU7, HT7 (full body points) and auricular points including
Shenmen, brain, kidney, liver and upper lung. Ashamalla et al. (2011) performed
a pilot study in prostate cancer patients receiving ADT and found that acupuncture
reduced the incidence of hot flashes from a mean of 28.3 hot flashes per day at baseline
to 10.3 (p = 0.0001) at 2 weeks post-treatment, 7.5 (p = 0.0001) at 6 weeks and
7.0 (p=0.001) at 8 months. The acupuncture point protocol administered in this study
includedYanglingquan (GB34), SP6, KI3, ST36, UB15, UB23, Taiyang (EX-HN5),
HT7, PC6 and LI11.
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7.7 Safety Profile of Acupuncture and Moxibustion in Oncology

Standard safety practices, practice guidelines and ongoing research continue to sup-
port the safety of acupuncture in the oncologic setting. Safety studies in the literature
demonstrate that acupuncture is safe. Only six cases of potentially serious adverse
events (SAE) were reported in a study of 97,733 patients receiving acupuncture in
Germany. SAEs included exacerbation of depression, hypertensive crisis, vasovagal
reaction, asthma attack and pneumothorax. Minor AEs included local bleeding and
needling pain, both occurring in less than 0.05% of patients (Melchart et al. 2004).
Another retrospective study estimated SAEs from acupuncture to be 0.05 per 10,000
treatments, and 0.55 per 10,000 individual patients respectively (White 2004).

Many clinical trials of acupuncture now follow both the Consolidated Standards
of Reporting Trials (CONSORT) and Standards for Reporting Interventions in Clin-
ical Trials of Acupuncture (STRICTA) guidelines. The CONSORT guidelines were
comprised in the mid-1990s and act as a basic checklist for reporting in a randomized
controlled trial (Altman et al. 2001). The STRICTA guidelines have improved both
the design and reporting of clinical trials of acupuncture as they suggest that method-
ology specific to acupuncture including needling details, rationale and control to be
interventions are to be reported (MacPherson et al. 2010).

In the clinic, cancer patients require specific care and it is important that clini-
cians are familiar with potential co-morbid conditions and toxicities. A guideline for
the treatment of cancer patients with integrative therapies has been established by
the Society for Integrative Oncology. The guidelines are based on grading recom-
mendations according to the clinical encounter and intervention. Grade 1A evidence
exists for acupuncture as a complementary therapy when pain is poorly controlled,
for CINV and for post-operative nausea and vomiting (Deng et al. 2009). Updating
the guidelines to include contraindications such as lower level of normal limits for
platelet count, absolute neutrophil count and other reasons based on the judgment of
the clinical team are warranted (Capodice 2010; Lu and Rosenthal 2010).

Practical issues related to administering acupuncture in the oncology clinic should
also be mandated and Clean Needle Technique (CNT) is required by most state
licensing boards in the United States. CNT mandates hand washing, universal pre-
caution, immediate isolation of needles and use of sterile, disposable, guide-tube
needles. The FDA regulates acupuncture needles as medical devices mandating de-
vice material biocompatibility and sterility (21CFR880.5580). However acupuncture
as a term, is considered heterogeneous. The strict definition is the administration of
thin, filiform needles intended to pierce the skin in the practice of acupuncture how-
ever acupuncture may be used as a term to encompass other procedures such as
intradermal needles, injection of substances into acupuncture points, laser therapy,
other perturbations of points and sometimes even moxibustion.

For moxibustion, there is no guideline for the administration of safe practices apart
from textbooks of Chinese Medicine (Chen 1999). Moxibustion has important and
unique practices and potential adverse events associated with it. Reported adverse
events of moxibustion include burns, itching, infection, allergy, respiratory tract
sensitivity and xerophthalmia (Park et al. 2010).
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Moxibustion, a modality that involves burning an herb over selected acupunc-
ture points is an area where more research is needed in order to make treatment
recommendations and safety guidelines.

7.8 Conclusion

The administration of chemotherapy is life saving treatment for adults and chil-
dren with solid and/or hematologic malignancies. The most common side effects
and toxicities of chemotherapy include alopecia, bone marrow depression, nausea
and vomiting, pain and vasomotor symptoms. While many of these side effects are
reversible, in some cases, symptoms can persist for a number of years following
chemotherapy treatment and can be dependent on both the pathomechanism of the
side effect and/or the physiologic state of the host. Acupuncture, an integrative ther-
apy, has been widely studied for its potential to ameliorate chemotherapy-induced
side effects and has been proven to have neuromodulatory effects. Many of these
side effects are likely mediated and/or propagated through the central and peripheral
nervous systems and thus are effectively treated with acupuncture. Acupuncture is
safe when performed by qualified practitioners and it is important to have safe and
effective supportive care treatments for persons with cancer enabling the curative
goal of cancer treatment, long-term, disease free survival.
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Chapter 8
Acupuncture for the Treatment of Symptoms
Associated with Radiation Therapy

Jennifer A. Stone, Sarah C. Greene and Peter Johnstone

Abstract Radiation therapy (RT) is the standard therapy for many cancers. This
chapter summarizes the various effects of RT on different tissues of the body and
presents considerations for the use of acupuncture as an integrated treatment for
symptoms referable to RT in terms of traditional Chinese medicine (TCM) and West-
ern medicine. Many common side effects of RT are presented, including xerostomia,
skin irritation and burns, nausea, vomiting, neutropenia and fatigue. The mechanisms
of acupuncture’s effects are discussed, including increase of fibroblast, decrease of
inflammatory cytokines, as well as increase of T lymphocytes, adenosine, neuropep-
tides, opioid peptides and peptide hormones. A brief explanation is given on how
TCM theory is applied to enhance a patient’s overall wellness from both the TCM
and Western medical perspectives. The concept of “symptom clusters” is addressed,
showing how TCM is well-suited for this phenomenon. Acupuncture may be used
as a safe adjunct to help preventing and minimizing the side effects of RT, enabling
cancer patients to continue and complete their RT on schedule.

8.1 Radiation Effects

The effect of radiation on living tissue is broadly recognized as the discipline of
Radiation Biology and clearly exceeds full description here. Readers are suggested to
refer to Hall and Giaccia (2012) for more in-depth elucidation of concepts discussed
in this section.
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Radiation is delivered clinically using either particles or photons. Regardless
of which method used, once radiation enters the skin and subcutaneous tissue, it
interacts with atoms and molecules resulting in a shower of electrons within the
tissue: these then interact with DNA within the cells.

Much of this DNA damage is repaired by inherent mechanisms in the cell, although
some is not. Some of the lingering DNA damage causes the cell to die, however some
does not. A portion of the non-lethal effects are of no consequence, but some are
quite important. The likelihood of radiation effect in any organ is thus related to the
type of radiation, the dose of radiation, the inherent repair capacity of the organ, the
percentage of the organ treated, and the specific effect of interest. As an example
of the last point: the total radiation dose at which skin becomes erythematous is
far lower than the dose required to produce a severe radiation burn or non-healing
wound.

Tumors, as a rule, have less inherent repair capacity than normal tissue. Tumor
cellular mechanisms are generally shifted to emphasize reproduction (i.e. making
new tumor cells). For the purpose of this chapter, however, the effect of radiation on
tumors is of less importance than its normal tissue effect.

The effect of radiation at the DNA/cellular level manifests variable morbidity
at the organ level since different organs serve vastly different functions. The skin
and the digestive system have large stem cell populations, as there is a constant
sloughing of more superficial cells requiring replacement with new cells. In these
organs, radiation effects are seen relatively quickly: erythema, in the oropharynx,
usually begins within the first 3 weeks of a course of radiation therapy. Other organs
(e.g. brain, spinal cord) seldom or never require new cells once they are mature. In
these organs, radiation effects are generally seen months after therapy is completed.
Note that the time at which radiation toxicity manifests is a unique function of each
organ.

Similarly, each organ has a unique minimum radiation dose at which toxicity is
noted. Some organs are far more sensitive than others. This is the case for tumors as
well; radiation doses used to treat seminomas are different than those for lymphomas
or carcinomas.

Thus, while the goal of RT appears deceptively simple: “Give enough doses to kill
the entire tumor,” each patient has a unique lesion surrounded by unique organs in a
unique body. Radiation oncologists are limited by that normal tissue when they treat
tumors. If the patient dies because of radiation’s effect on normal tissue we clearly
have not provided them a benefit. The benefit to patients comes from maximizing
dose to tumor (thus potential for cure) while minimizing normal tissue effects (thus
potential for toxicity).

A particular circumstance of radiation exposure contributing to a unique set of
syndromes exists when the entire body is irradiated. Understandably, this has signifi-
cant consequences even under the best of circumstances because the body’s stem cell
supply for white blood cells, among others, is quite limited. Whole-body radiation
dose may produce fatalities after nuclear accidents and is the predominant medical
concern in patients surviving the blast effect after nuclear explosions, yet this is rou-
tinely performed in the cancer clinic as pre-treatment prior to stem cell transplant
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for leukemias and similar diseases. In this context, patients are closely monitored
and provided supportive medicines, etc. to minimize risk of fatality from the proce-
dure. This is an extraordinarily complex procedure requiring significant integration
of services within the hospital. Radiation doses are closely scrutinized to ensure they
contribute solely to hematopoietic toxicity and remain below the threshold level for
the gastrointestinal syndrome. Once that threshold is exceeded, and digestive sys-
tem mucosa sloughs without stem cell regeneration, patients inevitably die of fluid
loss and overwhelming sepsis. At higher doses seen only in radiation accidents or
incidents, a CNS syndrome leads to much more rapid death, likely due to vascular
disruption.

8.2 Complementary and Alternative Medicine (CAM)
and Acupuncture

Natural tribal medicines and healing techniques practiced by different cultures for
millennia that have survived today fall into the category of CAM. Some types of
CAM include Ayurvedic medicine from India, Tibetan medicine, Native American
medicine, and traditional Chinese medicine (TCM). These medicines and healing
techniques exist today as a result of thousands of years of empirical evidence.

Integrative medicine (IM) refers to the types of CAM therapies that have been
proven to be effective in modern rigorous clinical trials. Acupuncture is one of those
therapies. The National Cancer Institute (NCI) provides an overview of the use of
acupuncture as a treatment for individuals with cancer or cancer-related disorders.
The summary includes a brief history of acupuncture practice, a review of labora-
tory and animal studies, the results of clinical observations and trials, and possible
side effects of acupuncture therapy (http://www.cancer.gov/cancertopics/pdq/cam/
acupuncture/healthprofessional).

Acupuncture has been practiced for over 3,500 years. It is a healing technique of
puncturing the body with small needles for the intended relief or cure of symptoms
and illness. According to TCM theory, acupuncture acts to restore a balance of Qi,
the vital energy of the body. Qi is subcategorized into yin Qi and yang Qi. Yin Qi is
feminine in nature and refers to the cool solid nurturing energy in the body nourished
by the food and water the body receives. Yang Qi is masculine in nature and refers
to the active warm energy that creates movement in the body and is nourished by
the air we breathe. Each organ and system is considered either yin or yang. Solid
organs such as spleen, liver, and kidney are yin organs. Hollow, more active organs
are categorized as yang organs, such as stomach, intestines, and urinary bladder
(Kaptchuk 2000).

Meridians are pathways of Qi that house the acupuncture points. There are 12
primary bilateral meridians that are associated with each organ and system. The
acupuncture points located on these meridians are chosen to restore the balance of
Qi in both the meridians and in the whole body system. Acupuncture used in TCM
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treatment strategy usually involves selecting points that will harmonize both the
“root” of the problem (for example, increasing fluids and nutrients) and the “branch”
(helping to deliver the fluids and nutrients to where they are needed) (Kaptchuk
2000).

8.2.1 Diagnosis in Acupuncture

TCM and its theories are a vast field (http://nccam.nih.gov/health/whatiscam/
chinesemed.htm). A TCM diagnosis is made by collecting information, including
medical history, symptoms, habits, and lifestyle. Examination involves looking at
the patient to assess the sheen and color of the skin and the tongue and the shape
of the body, listening to the sound and quality of the voice and the breathing, and
by palpating the muscles, acupuncture points, abdomen and 12 radial pulses that
correspond to each organ and system. Once the diagnosis of disharmony is made,
acupuncture points are selected on the meridians affected.

8.2.2 Biological Mechanisms of Acupuncture and Acceptance
in the West

Little is known about the biological mechanisms of action for the positive effects
of acupuncture, though many studies have been conducted to provide a better ex-
planation of the effectiveness of acupuncture from a Western medical perspective
in recent years. Some of these mechanisms are noted here. A needle pricking the
skin causes the body to react in defense of the invasion and stimulates a biochemical
and bioelectric cascade of events, each of which could explain the effects. The body
responds to the needle with the release of numerous chemical signals. Mast cells
release histamine triggering dilation and increased permeability of the capillaries.
Macrophages discharge prostaglandins, which promote blood flow to the site. The
vascular changes and dilation of the capillaries allow larger antimicrobial proteins
access to the site. Blood vessel endothelial cells secrete chemokines, which direct
the migration of phagocytes and signal them to increase production (Campbell and
Reece 2005). A recent review examines the effect of acupuncture on fibroblast cells,
a decrease of inflammatory cytokines, an increase of T lymphocytes, and the in-
crease of adenosine, neuropeptides, opioid peptides, peptide hormones, and stem
cells (Stone and Johnstone 2010).

The exact mechanism of action for the positive effects of acupuncture in treating
any symptom is unknown and likely a collection of events. One possible mechanism
could be related to fibroblast cytoskeletal remodeling. Fibroblasts, the most common
of connective tissue cells, secrete an extracellular matrix—a web rich in collagen and
other macromolecules. These fibroblasts play an important role in wound healing.
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An investigation of acupuncture’s effect on connective tissue revealed that acupunc-
ture induces extensive fibroblast spreading and lamellipodia formation (Langevin
et al. 2006). Another possible mechanism could be an increased production and mo-
bilization of stem cells. Though a very recent and limited area of research, it was
reported that acupuncture induced mobilization of CD133+ CD34− cells in healthy
individuals following whole-body acupuncture for spinal cord injuries while using
a spinal injury treatment regimen compared to sham treatment (Moldenhauer et al.
2010). CD133+ and CD34− cells are young, non-differentiated progenitor or stem
cells, which have the ability to proliferate and differentiate into several cell types
depending on the growth factors present in an environment. The concentration of
these cells in peripheral blood normally is very low. The results of this study indicate
that acupuncture mobilized CD133+ and CD34− cells. To confirm the possibility of
acupuncture mobilizing stem cells, further studies should be done.

Acupuncture was validated in cancer-related symptoms in the US at a 1997 Na-
tional Institutes of Health Consensus Conference (NIH Consensus Conference 1998).
The conference consisted of a 12-member panel representing the areas of acupunc-
ture, pain, psychology, psychiatry, physical medicine and rehabilitation, drug abuse,
family practice, internal medicine, health policy, epidemiology, statistics, physi-
ology, biophysics as well as representatives from the general public. During the
conference, experts from these fields presented data to the panel and a conference
audience.

A summary in the Journal of theAmerican MedicalAssociation in 1998 (NIH Con-
sensus Conference 1998) reported that acupuncture was safe and effective in treating
adult postoperative and chemotherapy nausea and vomiting and in postoperative
dental pain. The report also discussed adjunct treatment or an acceptable alternative
in a comprehensive medical program for addiction, stroke rehabilitation, headache,
menstrual cramps, tennis elbow, fibromyalgia, myofascial pain, osteoarthritis, low
back pain, carpal tunnel syndrome, and asthma. A list of credible websites for the
evaluation of acupuncture for cancer patients are listed in Table 8.1.

As a result of this conference, the NIH funded more CAM and acupuncture re-
search in medical schools and other institutions. The NCI, the Office of Cancer
CAM (OCCAM), and the National Center for CAM (NCCAM) now provide grants
specifically in this area. Today acupuncture is provided as an adjunct therapy for the
relief of symptoms associated with cancer treatments in many well respected cancer
treatment centers and academic health centers. A recent investigation by the author
reveals that acupuncture to support cancer patients is provided at 26 of the 39 NCI’s
Designated Comprehensive Cancer Research Centers.

8.3 Radiation Therapy Side Effects

Although Western medicine regularly controls tumor growth, RT is not without po-
tential side effects and risk. In most cases, radiation regimens are chosen for different
types of cancers based on years of research and clinical trials. While it is critical for
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Table 8.1 Websites about the evaluation of acupuncture for cancer patients

Credible websites for evaluation of
acupuncture for cancer patients

Links

Society of Integrative Oncology http://www.integrativeonc.org/
National Institutes of Health http://nccam.nih.gov/health/acupuncture/
National Cancer Institute http://www.cancer.gov/cancertopics/pdq/cam/acup

uncture/healthprofessional/page1/AllPages
Consortium of Academic Health Centers for

Integrative Medicine
http://www.imconsortium.org/members/home.html

NIH Consensus Conference Acupuncture http://www.ncbi.nlm.nih.gov/pubmed/9809733

patients to follow the radiation schedule recommended by their radiation oncologist,
sometimes RT side effects such as xerostomia, skin changes, nausea and vomiting,
neutropenia and fatigue may be severe enough to necessitate a break in the radiation
schedule to allow patients to heal before continuing. If this is the case, acupuncture
may be considered to both prevent and heal these toxicities.

8.3.1 Xerostomia

Xerostomia is a frequent and potentially debilitating toxicity of RT for cancers of
the head and neck. In normal use, adequate saliva is necessary to help process and
swallow food. Saliva also prevents many infections of the mouth and throat and is
crucial for proper dental hygiene. Patients who suffer from xerostomia, in addition
to being uncomfortable due to this lack of saliva, are at risk for complications such as
gingivitis and periodontal disease. There are many articles in the scientific literature
supporting the use of acupuncture for xerostomia (Johnstone et al. 2001; Garcia et al.
2009; Braga Fdo et al. 2011; Meng et al. 2012).

One of the earliest topics of research in CAM for cancer symptom control was the
use of acupuncture for xerostomia. In accordance with TCM theory, xerostomia is
dryness of the stomach yin, causing dryness to rise into the throat and mouth. Since
yin is nourished by nutrients and fluids, acupuncture treatment involves selection
of points to nourish the yin, moisten the fluids, and extinguish and release heat
and dryness. Many modern acupuncturists may provide additional needling locally
around the salivary glands.

In a single institution study in pilocarpine resistant patients, it was found that
acupuncture palliates xerostomia for many head and neck cancer patients follow-
ing RT (Johnstone et al. 2001). A regimen of 3–4 weekly treatments followed
by monthly sessions is now recommended, although some patients achieve lasting
response without further therapy (Kahn and Johnstone 2005).

More recently, two prospective trials have been reported, concluding that doing
acupuncture procedures while patients are on RT may reduce subsequent develop-
ment of xerostomia (Braga Fdo et al. 2011). In the first, 24 consecutive patients
scheduled to receive an RT dose > 50 Gy to the major salivary glands bilaterally



8 Acupuncture for the Treatment of Symptoms Associated with Radiation Therapy 189

were assigned to either the preventive acupuncture (PA) group (n = 12), treated
with acupuncture before and during RT, or a control group (n = 12), treated with
RT and not receiving acupuncture. Although all patients exhibited some degree of
impairment in salivary gland functioning after RT, significant differences were found
between the groups. Patients in the PA group showed improved salivary flow rates
(p < 0.001) and decreased xerostomia-related symptoms (p < 0.05) compared with
patients in the control group (Braga Fdo et al. 2011).

In addition, Dr Meng’s group from Fudan University Shanghai Cancer Center col-
laborating with Dr Cohen’s group from the University of Texas MDAnderson Cancer
Center conducted a sham-controlled, randomized, feasibility trial of acupuncture for
prevention of radiation-induced xerostomia (RIX) among patients with nasopha-
ryngeal carcinoma. To determine feasibility of a sham procedure, 23 patients were
randomized to real acupuncture (n = 11) or to sham acupuncture (n = 12). Patients
were treated 3 times per week during their course of RT. It was concluded that true
acupuncture given concurrently with RT significantly reduced xerostomia symptoms
and improved QOL when compared with the sham acupuncture (Meng et al. 2012).

Previous studies on acupuncture for pilocarpine resistant xerostomia (Johnstone
et al. 2001; Wong et al. 2003) and neuromuscular electrical stimulation to improve
swallow function in patients with chronic dysphagia as a result of head and neck RT
(Linkov et al. 2011) led to the development of a recently completed study protocol
that produced positive results. The protocol was designed and developed by the
Radiation Therapy Oncology Group (RTOG) of the American College of Radiology.
Dr Wong and Dr Sagar conducted a feasibility study entitled “A Phase II/III study
comparing acupuncture-like transcutaneous electrical nerve stimulation (ALTENS)
vs pilocarpine in treating early RIX” (Wong et al. 2012). In a study from Stockholm,
researchers designed a protocol to determine the long-term effects of acupuncture
in patients with xerostomia of different etiologies. The data suggests that additional
acupuncture therapy can maintain this improvement in salivary function rates for up
to 3 years (Blom and Lundeberg 2000).

The exact mechanism of action for the positive effects of acupuncture on xerosto-
mia is unknown and is likely a collection of events. The relation to a subtle stimulation
of the autonomic nervous system is one possible mechanism. Concurrently, many
patients who receive acupuncture for xerostomia due to Sjögren’s syndrome also
report improvement in dryness of eyes as well (Niemtzow et al. 2002). The mecha-
nism for this effect is unclear, since the initial publication from San Diego included
only patients resistant to the potent autonomic stimulant pilocarpine (Johnstone et al.
2001).

8.3.2 Radiation Erythema and Desquamation

Both sunlight and RT are forms of electromagnetic energy, thus the effect of both on
skin will be indistinguishable. Radiation erythema and desquamation will be local-
ized to the area that is being treated by the radiation. As a rule, radiation desquamation
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heals quickly but may be extremely uncomfortable for the patient. Erythema usually
begins during the 3rd to 4th week of radiation, with progression to dry desquamation
(flaking) and subsequently to moist desquamation. Desquamation is self-limited and
will heal in 5–7 days if radiation is discontinued.

Traditional Chinese medicine theory describes a burn as toxic heat and fire at the
skin level. The acupuncture points selected would attempt to nourish and cool yin
and fluids in the whole body system, release and extinguish the yang heat and fire
in the system, and harmonize and cool the lung, which, in TCM theory, has a direct
impact on the skin and cools it as well.

There is limited evidence examining the effect of acupuncture on radiation burns
in cancer patients. However, a Korean study examining the effect of acupuncture on
mice shows promising results and may explain the mechanism of action for the pos-
itive effects (Lee et al. 2011). The effect of acupuncture on healing of deep second
degree burns was compared to a conventional hydrocolloid dressing in mice. The
expression level of inflammatory proteins were significantly reduced in the injured
skin, and the number of eosinophils in blood decreased significantly following the
acupuncture treatment compared to the dressing at 7 days after the burn. In addi-
tion, the acupuncture treatment was more effective in decreasing the wound size
and inducing epidermal regeneration. Histological findings also revealed that there
was less leukocyte infiltration and a greater reduction in the immunohistochemical
reaction to macrophage inflammatory protein in the wounds treated with acupunc-
ture vs dressing. This study thus demonstrates that acupuncture accelerates the skin
regeneration process following deep second degree burns (Lee et al. 2011).

8.3.3 Radiation Fatigue

Radiation fatigue and the “brain fog” that accompanies it normally occur in the 3rd
or 4th week of radiation (Nelson 2009). For patients who receive chemotherapy and
radiation the fatigue is more pronounced. Cancer patients themselves report that
the fatigue is extreme and overwhelming. Sources of fatigue are varied and may
include anemia, psychological distress, concomitant symptoms and side effects,
and concurrent medications. New preliminary data suggest that activation of the
proinflammatory cytokine network may be responsible to some extent for fatigue
that is experienced during radiotherapy (Nelson 2009).

According to a report in Clinical Cancer Research, there is an association be-
tween fatigue and biomarkers of cytokine activity. In particular, increased levels
of the interleukin (IL)-6 cumulative exposure biomarker C-reactive protein and the
IL-1β cumulative exposure biomarker IL-1 receptor antagonist were associated with
a higher frequency and severity of fatigue (Nelson 2009).

The use of acupuncture to support fatigue in radiation patients is a relatively new
area of research. According to TCM theory, fatigue is due to a deficiency in Qi and
a disharmony of yin and yang. Diagnosis would involve determining the root of
the Qi weakness and treating both the yin and yang organs and systems associated
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with the weakness. The root of the problem could be related to dehydration which
would correspond to the kidney Qi or the lack of nutrition relating to the organs and
systems that process and assimilate the food we ingest. Once the root of the problem
is identified, treatment is designed to harmonize the organ or system involved to
improve the yin Qi.

The branch of the TCM diagnosis would involve determining the deficiency of
yang energy involved in the patient. Weakness in the lung which receives air and oxy-
gen could be contributing to the fatigue, or a weakness or blockage in the circulatory
system could be preventing the oxygen from arriving to the tissues. Acupuncture
points would then be selected to harmonize both the root of the deficiency of the yin
Qi and the branch of the disharmony which would circulate the oxygen and nutrients
to the brain, bones, and tissues.

Evidence suggests that clinicians and cancer survivors may find benefit in con-
sidering acupuncture as an option for managing fatigue (Johnstone et al. 2003). The
particular treatment described in the article “A prospective, randomized pilot trial
of acupuncture of the kidney-bladder distinct meridian for the lower urinary tract
symptoms” was bladder support via the Mingmen technique, and a positive effect
was noted on coexistent hot flashes and fatigue. The exact mechanism explaining
this effect is unknown, and it is likely that different mechanisms will be necessary
to relieve different causes of the fatigue. If fatigue is due to psychological distress,
the neuromodulatory effect of acupuncture could be a possible explanation (Wang
et al. 2008); electroacupuncture stimulation protects dopaminergenic neurons (Liu
et al. 2004). Another study (Shen and Lai 2007) examined the effect of six different
acupoints on dopamine in the brains of rats. One of the points, Daling (PC7), stimu-
lated dopamine in the brain. Further studies revealed that various frequencies of PC7
electrostimulation released varying levels of dopamine.

If inflammatory cytokines contribute to fatigue, acupuncture might act to mod-
ulate the inflammatory response. In recent studies acupuncture was found to have
decreased the expression of three cytokines: IL-6, β-nerve growth factor and tissue
inhibitors of metalloproteinase-1 (Chae et al. 2007).

Following a feasibility study to determine rationale for studying fatigue, clinical
trials were conducted to determine effect size (Balk et al. 2009; Mao et al. 2009).
In a pilot feasibility study involving 16 trial participants, the average fatigue and
energy domains of the Lee fatigue scale (LFS) remained stable during and after RT
without any expected statistical decline owing to RT (Mao et al. 2009). A modi-
fied, double-blind, randomized, placebo-controlled trial was conducted comparing a
sham acupuncture treatment with a true acupuncture treatment. The sham treatment
involved needling in non-specific acupuncture points unrelated to fatigue. The study
was underpowered to find a statistically significant difference between the sham and
the true acupuncture groups, possibly due to the biochemical and bioelectric effect of
any needle invasion. Despite being underpowered, it appeared that subjects receiv-
ing the true acupuncture may benefit more than subjects receiving sham acupuncture
(Balk et al. 2009). This finding may be due to the point selection of the true acupunc-
ture which was designed to restore homeostasis in the system. Larger clinical trials
are needed to further examine the impact of acupuncture on radiation fatigue.
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Acupuncture is not routinely considered in mainstream discussions of options for
fatigue management. While future research will more clearly determine its relative
effectiveness, given the present options available, clinicians and cancer survivors may
find benefit in considering and discussing acupuncture as an approach for managing
persistent fatigue (Johnston et al. 2007).

Additional research is needed to evaluate the effectiveness of these therapies
as well as other intervention strategies such as the use of antidepressant and
psychostimulant medications (Jacobson and Thors 2003).

8.3.4 Neutropenia and Thrombocytopenia

Neutropenia and thrombocytopenia are constant concerns in cancer treatment and
are a potential cause of treatment interruptions. Neutropenia is characterized as an
abnormally low number of neutrophils—the most important type of white blood cell
defense against infections. Thrombocytopenia refers to an abnormally low amount
of platelets which are necessary for blood clotting. In cancer treatment, the most
important risk factors for radiation therapy treatment interruptions with both throm-
bocytopenia and neutropenia are concurrent chemotherapy and percentage of marrow
irradiated. Other significant factors in these groups are bone marrow metastases
and previous chemotherapy (Mac Manus et al. 1997). Chemotherapy and radiation
dosages have been adjusted through clinical trials and published experiences to re-
duce the risk of neutropenia and thrombocytopenia. However, due to the nature of
chemotherapy and RT, these problems will always be a concern.

TCM theorizes that neutropenia and thrombocytopenia are due to deficient blood
and yin. A physical examination is necessary to determine which organs and sys-
tems are responsible for that deficiency: it could be due to improper nutrition or an
insufficiency of the digestive system to absorb and assimilate nutrients and fluids. It
may also be due to a deficiency in the kidney Qi which supports the bones that make
the marrow or it could be related to a stagnation of Qi that circulates the blood and
the fluids. Acupoints are selected to support the identified root cause, and others are
selected for supporting and making new blood. Once the root cause is established,
appropriate treatment may be considered.

Until recently, acupuncture was considered to be contraindicated in patients with
neutropenia and thrombocytopenia. It was previously not recommended for cancer
patients undergoing chemotherapy and radiation. Studies have now shown that not
only is acupuncture safe for pediatric, adolescent, and adult populations of cancer pa-
tients undergoing chemotherapy and radiation (Lu et al. 2009; Ladas et al. 2010), but
it had been shown effective in improving neutropenia (Lu et al. 2009) and increasing
immune cells (Okumura et al. 1999; Mori et al. 2002; Jong et al. 2006).

The mechanism of the effect of acupuncture on immune cells is still under investi-
gation; however, flow cytometry reveals that acupuncture reduces levels of CD4+ and
CD8+ cells, which are known to suppress overactive immune response and to increase
cytotoxic NK cell activity (Okumura et al. 1999; Mori et al. 2010). An additional
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study revealed that immune related acupuncture points compared to non-immune re-
lated points modulated T cells. It also increased soluble IL-2 receptors and decreased
IL-4 and IL-6. This indicates that acupuncture may modulate both peripheral blood
lymphocyte populations and serum cytokine levels of the immune system (Jong et al.
2006).

8.3.5 Nausea and Vomiting

Gastrointestinal complaints, primarily nausea and vomiting, are a common problem
for the cancer patient receiving chemotherapy or RT to the upper abdomen. The most
thoroughly investigated acupuncture treatment for a cancer related symptom is the
effect of acupuncture on hyper-emesis. This investigation is due in part to the 1998
report of the NIH consensus conference (NIH Consensus Conference 1998). Fol-
lowing this report many investigators have reported positive impact of acupuncture
on both chemotherapy and radiation-induced nausea and vomiting (Melchart et al.
2006; Reindl et al. 2006; Enblom et al. 2011). For example, in a Swedish trial, pa-
tients undergoing abdominopelvic RT were randomized into two groups, receiving
either true or sham acupuncture. All patients believed they had the true acupuncture
and all experienced antiemetic effects. Most patients experienced relaxation as well
as half pain-reduction and sleep improvement. Nausea was experienced by 20% of
the acupuncture treated patients and 80% of the sham acupuncture treated patients
(duration median 24% of the radiotherapy-days) (Enblom et al. 2011).

In 2002, researchers at the University of Rochester Cancer Center conducted a
study examining the effect of acupressure bands at the location of acupuncture point
Neiguan (PC6) on 739 patients undergoing chemotherapy. Data revealed that the
acupressure bands decreased nausea and vomiting on the day of treatment but did
not have a lasting effect (Roscoe et al. 2003). This study met the inclusion criteria to
support a recommendation in clinical practice guidelines from the American Society
of Clinical Oncology (Basch et al. 2011).

TCM theory refers to hyper-emesis as “reverse stomach Qi”. In a healthy indi-
vidual the Qi of the stomach directs downward. If there is an imbalance, the Qi will
go backwards or up, and food, fluids and saliva will thus come back up. Reverse
stomach Qi is a symptom and therefore a “branch” of the diagnosis. The root of
the reverse stomach Qi might be yin and blood deficiency, stomach yin deficiency,
liver fire blazing upward (e.g. in rupture of esophageal varices due to cirrhosis), or
a combination of two or more root causes. TCM acupuncture point selection would
be based on the appropriate root diagnosis and would describe acupoints to direct
the stomach Qi downward again.

When considering factors that can influence nausea and vomiting, and the neural
pathways that lead to the vomiting reflex, we can see how one study on anesthetized
rats might help explain the effect of acupuncture on hyper-emesis (Fig. 8.1).

Strain gauge transducers were implanted on the serosal surface of the stomach to
record circular muscle contractions during acupuncture in rats. Acupuncture caused



194 J. A. Stone et al.

Fig. 8.1 Factors causing nausea and vomiting and neuronal pathways

transient relaxation of the stomach and increased the number of c-Fos immuno-
positive cells, a marker of neuronal activity, at the ventrolateral medulla (VLM). Due
to the control of blood pressure, the heart, blood vessels, swallowing and breathing all
being dependent on the integrity of the VLM, researchers therefore concluded that
acupuncture-induced gastric relaxations are mediated via the somatosympathetic
reflex (Tada et al. 2003).

8.4 Symptom Clusters

A relatively new term in oncology is “symptom clusters” (Dodd et al. 2001). Most
cancer patients undergo several types of treatments, and experience symptoms related
both to their disease and to the treatments being received. Symptom clusters refer to
patients suffering three or more related and concurrent symptoms. Defined in cancer,
the symptoms may be due to any disease, to its treatment, or to some unique aspect
of survivorship. Simple coexistence of symptoms at the same time is necessary but
not sufficient, evidence of linkage or relationship is required (Johnstone 2011).

In 2003, the NIH sponsored a grant opportunity to examine symptom clusters
and further characterize the concept. An interesting example of the NIH sponsored
research was published by Chow et al. (2007) in 2007. Five hundred and eighteen
patients with bone metastases completed baseline data using the Edmonton symptom
assessment scale (ESAS) as a metric to investigate clustering of symptoms. The four
most prevalent symptoms were poor sense of well-being (93.5%), fatigue (92.3%),
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pain (84.1%) and drowsiness (81.8%). Three clusters were identified and accounted
for 66% of the total variance at baseline. In this study a cluster was defined as two
or more symptoms that occur together, are stable, and are relatively independent of
other clusters (Chow et al. 2010).

When treating symptom clusters, classic practice has been to treat each symptom
separately although this contributes to polypharmacy and an increasing likelihood of
drug interactions. Acupuncture presents a unique mechanism for a single therapy of
symptom clusters due to the unique aspect of TCM diagnosis and treatment strategy
and the reciprocal impact on the patient, the disease, and its symptoms.

8.5 Conclusion

TCM diagnosis considers the patient, the disease, the symptoms, the treatments
and the psychosocial surroundings as a whole entity—a system within a universe.
Underlying the practice of TCM is a unique view of the world and the human body
that is markedly different from Western medicine concepts. This view is based on
the ancient Chinese perception of humans as microcosms of the larger, surrounding
universe—interconnected with nature and subject to its forces. The human body is
regarded as an organic entity in which the various organs, tissues, and other parts
have distinct functions but are all interdependent. In this view, health and disease
relate to balance of the functions.

Acupuncture clearly is effective as a single modality within the whole medicine
system of TCM. It is most effective in conjunction with the many therapies of the
TCM system.
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Chapter 9
Quality of Life of Cancer Patients after
Acupuncture and Moxibustion Treatment

Namie O. Sawada, Liyoko Okino and Adriana C. Nicolussi

Abstract The use of acupuncture and moxibustion can date back to primitive Chi-
nese societies. Today, they are sometimes used in Western medicine, mainly in cancer
patients, as a complementary treatment. Scientific evidence has shown their effects
on various diseases and cancer treatment. This chapter discusses different acupunc-
ture and moxibustion techniques and their applications in oncology. Acupuncture
points can be stimulated through needles, pressure, electric stimulus, laser and lo-
cal heat applications using herbs. Moxibustion techniques involve stimulating the
points by burning herbs directly or indirectly. Scientific evidence demonstrates the
action mechanisms of acupuncture and moxibustion that benefit cancer patients, re-
lieving various collateral treatment effects and disease symptoms. Quality of life
(QoL) assessments are meant to improve care for cancer patients and expand the
parameters of the benefits provided by conventional and unconventional treatments,
apart from assessing the disease-free survival and overall survival. There are several
measures to evaluate QoL. The European Organization for Research and Treatment
of Cancer—Quality of Life Questionnaire-Core30 (EORTC—QLQ-C30) and Func-
tional Assessment Cancer Therapy-General (FACT-G) are the most commonly used
tools. As QoL measure provides important information about treatment impact on
patients, specific tools for measuring health-related QoL (HRQoL) is used to assess
the impact of acupuncture and moxibustion. Acupuncture and moxibustion may be
used as complementary treatments for cancer patients because they can help with
symptom control and enhance patients’ physical and emotional aspects.

9.1 Acupuncture and Moxibustion

Acupuncture is the insertion of needles with different shapes, sizes and materials on
specific body points, extremities and the head. The origin of the word acupuncture
derives from the Latin words acus (pointed or cutting) and punctura (puncture).
Needles can be removed immediately, left in place for some time or turned a number
of times, depending on the nature of the disease. Moxibustion is the application on the
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skin of cones of dried or powdered Artemisia vulgaris leaves. These cones are lighted
and burned for some time until a small blister develops. The word moxibustion is
a contraction of moxa and combustion. Moxa derives from the Japanese expression
mongusa, which means “burning herb”. Moxibustion was enthusiastically received
in Japan, where it is still practiced today in its original form, as an alternative or
complement to acupuncture, independently of possible resulting burn scars. In China,
on the other hand, moxibustion is used in a mitigated form, as the moxa is gradually
removed from the skin, avoiding the burn. Today, it is used almost exclusively to
warm the needles or warm the acupuncture points at a distance (Veith 1973).

9.1.1 Acupuncture and Moxibustion Modalities

Acupuncture and moxibustion are two different treatment methods. The first involves
placing needles on energetic points, while the second comprises heat application on
these points.

Although technically different, both methods exert the same therapeutic action.
They act through the stimulation of acupunctural points on the meridians and or-
gans, aimed at harmonizing the energy-blood circulation to regularize vital organic
functions, reinforce defense mechanisms and neutralize aggressors.

These mechanisms put the organism in favorable conditions to fight diseases.
Acupunctural points are skin locations where the energy (Qi) of organs and in-

testines is manifested. When stimulated, they entail reactions of varying intensity
levels, leading to the regularization of the organism’s energy balance and, conse-
quently, to the recovery of health. To stimulate these points, various traditional
Chinese medicine (TCM) techniques are used, the most characteristic and frequent
ones being acupuncture and moxibustion.

When metal needles are introduced in acupuncture, these can even provoke a
typical pain reaction, a feeling of engorgement, weight and paresthesia.

Moxibustion is a traditional Chinese medicine method that uses burning herbal
preparations with Artemisia vulgaris to stimulate the acupuncture points. Accord-
ing to World Health Organization (2007), two types of moxibustion exist: direct
moxibustion—is applied directly on the skin surface on the acupuncture point; indi-
rect moxibustion—some materials like ginger, salts and others are placed between
the moxa cone and the skin.

Acupuncture instruments go through improvements depending on the cultural and
economic development of society, ranging from the use of jade, metals like gold and
silver to the stainless steel used today.

The needles placed on the points indicated to treat the disease and removed after
15–20 min can be stimulated manually or through polarized electrical stimuli, with
frequencies and intensities chosen according to the desired result.

Press tack or wheat-shaped needles are used to remain inserted in the skin down
to the subcutaneous level to treat chronic illnesses that need continuous stimula-
tion, such as headache, insomnia, dysmenorrhea and asthma. Research has shown
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that auriculotherapy was as effective as systemic acupuncture to control preoper-
ative anxiety (Wu et al. 2011) with a view to minimizing postoperative adverse
effects.

The simplest means to stimulate acupuncture points is by pressing the points with
the fingers, hand, elbow and foot—acupressure, aimed at stimulating the Qi energy
flow. Acupressure can be an effective intervention for a range of symptoms people
experience during the lifetime. It is a non-invasive and cheap intervention without
adverse effects and useful for treating children (Jones et al. 2008). A review reports
on different studies that have used this simple procedure to control post-surgery nau-
sea and vomiting, motion sickness during pregnancy and pain during dysmenorrhea,
labor, back pain and dyspnea. In fatigue cases, evidence of positive control was
found, despite safeguards regarding better study design and randomization for future
studies (Lee and Franzier 2011).

9.1.2 Auricular Point Stimulation

The application of electrical stimuli for pain relief goes back to 2500 BC, when
the Egyptians used electric fish for pain treatment. In 1825, Salandière used gal-
vanic stimulation in acupuncture to treat gout, but soon discovered that the galvanic
current produces unwanted effects and even tissue necrosis, which made Duchenne
(1849) use alternating faradic current for therapeutic ends (Macdonald and Coates
1995).

The use of transcutaneous electrical nerve stimulation (TENS) in acupuncture
needles derived from the need to replace vigorous manual stimulation for at least
20 min to achieve surgically evoked pain suppression.

A study showed, depending on the stimulation frequency, the release of differ-
ent endogenous opioid peptides (EOP). Thus, 2 Hz releases metenkephalin, 100 Hz
dynorphins and 15 Hz a mixture of enkephalin and dynorphins (Han et al. 1984).

The application of low-frequency and high-intensity TENS produces its analgesic
effect through the release of EOP at three sites:

• Dorsal horn: stimulating the sensory muscle afferents II and III releases enkephalin
and dynorphins in the dorsal horn, leading to the blocking of any information the
nociceptive system produces, transmitted through group IVU and C-polymodal
muscle afferents of the skin.

• Midbrain: leads to the release of enkephalin that activates the pain inhibition sys-
tem, mediated by the serotonergic system that descends from the periaqueductal
gray through the lateral funiculus into the dorsal horns.

• Hypothalamus/hypophysis complex: releases the adrenocortical tropic hormone
from the anterior hypophysis into the circulation and presumably releases cortisol,
leading to anti-inflammatory and bronchodilator action, and the release of β-
endorphin by the hypothalamus through its projection to the midbrain activates
the pain inhibition system that descends from this site.
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TENS stimulates A-BETA sensory afferents through high-frequency and low-
intensity stimuli (40–150 Hz), which releases γ-aminobutyric acid and blocks
intradorsal transmission of the information coming from group IV muscle fibers
and C-nociceptors of the skin. Transcutaneous stimulation similar to acupuncture
(L-TENS) uses low frequencies (1–5 Hz) and high intensity to simulate α-delta fibers
and suppresses EOP mediated pain. A review on the use of TENS for cancer pain
control demonstrates that pain can be neuropathic or nociceptive (Robb et al. 2009).
Nociceptive pain results from the activation and sensitization of C-polymodal noci-
ceptors on the skin and group IV muscle nociceptors, differently from neuropathic
pain, which develops through the bad functioning of the central or peripheral ner-
vous system. One reason for this is that neuropathic pain is much less responsive to
acupuncture than nociceptive pain, in line with the findings of another study, which
shows neuropathic pain’s extreme resistance to opioid effects (Portenoy et al. 1990).

Cancer pain can be nociceptive or neuropathic, and this needs to be taken into
account when deciding on the best way to relieve it (Banning et al. 1991). In cancer
cases, it is important to remind that both types can coexist, as nociceptive pain can
be due to trigger points (TP) in the muscle, so that it is shortened, compressing the
underlying nervous roots or, on the opposite, when the cervical or lumbar nervous
roots provoke the development of the trigger points.

The difference between both types can be described as follows:
The origin of nociceptive pain is myofascial. It is characterized by numb, diffuse

pain with painful tissue sensitivity in the affected area and the presence of well-
demarcated and very sensitive TP located at a certain distance from the site.

Neuropathic pain, which is due to peripheral nerve injury or dysfunction, is
commonly described as burning or takes the form of very anguishing electric shocks.

Besides pain, various other frequent symptoms in cancer patients, whether un-
dergoing chemotherapy or not, can be minimized or eliminated through acupuncture
applications.

9.2 Health-related Quality of Life in Cancer

A study surveyed quality of life (QoL) research in the last 20 years and found that the
development of more effective treatments and early cancer detection have increased
cancer patients’survival (Meneses and Benz 2010). According to recent survival data
by the National Cancer Institute, more than 11.4 million of cancer survivors exist in
the USA.This number represents 3.8% of the population.About 14% of the 14 million
cancer survivors had been diagnosed more than 20 years earlier and more than 60%
of survivors had reached the age of 65 years. Cancer survival figures in the USA
are increasing due to various factors, including gains in cancer prevention and early
detection, target treatments and therapies, understanding about the biological bases
of cancer, improved symptom control and cancer surveillance. Research about cancer
survivors in the last 20 years has changed its focus from physical, psychosocial and
economic sequelae during treatment to QoL changes after and at the end of treatment.
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Today, it is no longer conceivable to increase cancer patients’ years of life without
granting them quality of life. Besides, according to Ferrans and Varrichio (2010),
QoL assessment was used exclusively for cancer research 20 years ago, while QoL
measures have been used to broaden the focus beyond clinical trials on tumor response
and survival time today. QoL assessment in the current context has expanded into
the clinical area, providing orientations for treatment decisions, intervention choices
and efficacy assessment, and as a tool for medical care delivery in response to patient
concerns.

One of the first instruments that broadened the assessment of patients beyond
physiological and clinical examination was the Karnofsky performance status (KPS).
This instrument was proposed for use in clinical settings in 1947, is a simple scale
ranging from 0 for “dead” to 100 indicating “normal”, no complaints, no evidence of
disease. Over the years, several instruments have been constructed to evaluate func-
tional abilities, physical functioning and activities of daily living (ADL), such as the
Barthel Index. Although these questionnaires are sometimes described as QoL instru-
ments, they capture only one aspect of it and provide an inadequate representation
of patients’ overall well-being and QoL (Fayers and Machin 2000).

The QoL measure in health has been called health-related QoL (HRQoL), and
often in literature it appears as a synonym of perceived health status, whose main
goal is to verify the extent to which the disease or chronic condition starts to interfere
in an individual’s daily life beyond its symptoms (Fayers and Machin 2007).

The most used instruments for HRQoL assessment in cancer survivors found in
literature are European Organization for Research and Treatment of Cancer—Quality
of Life Questionnaire-Core30 (EORTC—QLQ-C30), Functional Assessment Can-
cer Therapy-General (FACT-G), Functional Living Index-Cancer (FLI-C) and Cancer
Rehabilitation Evaluation System (CARES) (Pearce et al. 2008). The authors high-
light the need to test the reliability and validity of all instruments before their
application to cancer survivors. As the QoL measure provides important information
about treatment impact on patients’QoL, specific tools for measuring HRQoL should
be used to assess the impact of acupuncture and moxibustion.

Various studies have demonstrated the effects of interventions that improve cancer
patients’ HRQoL, including a randomized and controlled clinical trial that tests the
efficacy of an information intervention about the doubts of elderly long-term breast
cancer survivors. The sample included 509 Caucasian and African women with non-
metastatic disease between five and nine years after treatment. The subjects were
allocated to the usual care or intervention group. Women in the intervention group
were followed by telephone during 4 weeks. The nurses supported the survivors with
the help of a cassette-tape that contained cognitive-behavioral strategies to manage
doubts about relapse and a self-help manual to help the women understand the long-
term collateral effects of treatment. The main hypothesis is that cancer survivors
who received the intervention could experience significant knowledge improve-
ments, cognitive resignification, problem solving and social support in comparison
with the control group. The results demonstrated differences between the interven-
tion and control groups (p < 0.01), supporting the research hypothesis (Mishel et al.
2005).



204 N. O. Sawada et al.

A clinical research was developed on the effects of a psycho-educational support
intervention, including a breast cancer education intervention (BCEI) about the QoL
of 256 female breast cancer survivors, in which participants were randomized into
the intervention and control groups (Meneses et al. 2009). The BCEI consisted of
three face-to-face meetings with 5 months of monitoring. The control group received
4 months of telephone care. Baseline QoL data were collected using the QoL-cancer
survivors (QOL-CS) and profile of mood states (POMS) before the randomization,
and three to 6 months after the start of the study. Initially, the important aspects
were QoL and psychological, social and spiritual wellbeing. No baseline difference
existed between both groups. The intervention group reported a better QoL after
3 months, while the control group reported a decline in QoL and treatment effects
continued to exist between both groups 6 months later (Meneses et al. 2009).

A study was developed to investigate the use of acupuncture and moxibustion
to improve the QoL of cancer survivors with lymphedema, involving breast and
head and neck cancer patients with moderate lymphedema complications after less
than 3 months of treatment. The patients received seven individualized acupunc-
ture/moxibustion treatments (S1) and six optional treatments (S2). The instruments
measure yourself medical outcome profile (MYMOP), medical study short form
(SF-36) and positive and negative affect schedule (PANAS) were applied at base-
line, during each series and at 4 and 12 months after the end of treatment. Out of
35 recruited patients, only 30 completed the research. The mean MYMOP score
changed for breast cancer patients, with scores improving by 1.28 on a seven-point
scale (SD = 0.93, p < 0.0001, n = 25) for S1 and 1.41 for S2 (SD = 0.94, p < 0.0001,
n = 24). For head and neck cancer patients in S1, the score increased by 2.29 (SD =
0.62, p < 0.0001, n = 7), against 0.94 for S2 (SD = 0.95, p < 0.06, n = 6). Changes
in SF-36 scores for breast cancer patients were significant after 4 weeks of treatment.
No adverse effect was found. They concluded that, although the study was small,
acupuncture/moxibustion showed to be an accepted adjuvant usual care treatment
method for cancer survivors with lymphedema (Valois et al. 2012).

9.3 The Application of Acupuncture and Moxibustion in
Cancer Treatment: Evidence from Systematic Reviews

Today, cancer patients increasingly turn to complementary treatments as adjuvant
treatment, due to the different collateral effects conventional treatments cause (Lee
et al. 2010; Reagan and Filshie 2010).

In this context, acupuncture and moxibustion treatments stand out, as scientific
evidence already exists about these complementary therapies’effect on several symp-
toms cancer and its treatment cause. Next, systematic review results on the effects
of acupuncture and moxibustion in cancer patients will be presented.

A study presents the action mechanisms of acupuncture in the oncology area
(Stone et al. 2010) and highlights that evidence supports acupuncture use for
chemotherapy-induced peripheral neuropathy (CIPN) in a case series of five patients
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with advanced gynecological cancer. The acupuncture protocol used was empiri-
cally developed and the points utilized were Qihai (CV6), Zusanli (ST36) and Quchi
(LI11). The Hesea points of the stomach and Large Intestine meridians, respectively,
were used to further tonify the Qi and blood. All five patients reported improvement
of pain, numbness and tingling. The average pain score was reduced to 3 out of 10
(range 1–5). Symptom improvements were observed after the first treatment in one
patient who had experienced 6 months of CIPN. The results suggest that the effect of
an empirical protocol on CIPN is promising, although results need to be interpreted
with caution because the sample included only five patients. A definitive conclusion
that acupuncture is generally effective for CIPN needs to be proven in large trials.
No mentions of adverse side effects were found (Wong and Sagar 2006).

A randomized controlled trial (Shen et al. 2000) demonstrated that in patients
with breast cancer receiving high-dose chemotherapy, adjunct electroacupuncture
was more effective in controlling emesis than minimal needling or anti-emetic phar-
macotherapy alone in chemotherapy-associated nausea and vomiting. In that study,
the objective was to compare the effectiveness of electroacupuncture vs minimal
needling and mock electrical stimulation or anti-emetic medications alone in control-
ling emesis among patients undergoing a highly emetogenic chemotherapy regimen.
The patients were randomly assigned to receive low-frequency electroacupuncture
on classic anti-emetic acupuncture points once per day for 5 days (n = 37); mini-
mal needling on control points with mock electrostimulation on the same schedule
(n = 33) or no adjunct needling (n = 34). All patients received concurrent triple
anti-emetic pharmacotherapy and high-dose chemotherapy (cyclophosphamide, cis-
platin and carmustine). The results demonstrated that the number of emesis episodes
occurring during the 5 days was lower for patients receiving electroacupuncture
when compared with those receiving minimal needling or pharmacotherapy alone
(median number of episodes of emesis 5, 10 and 15 respectively; p < 0.001). The
electroacupuncture group experienced fewer episodes of emesis than the minimal
needling group (p < 0.001), whereas the minimal needling group had fewer episodes
of emesis than the group undergoing anti-emetic pharmacotherapy alone (p = 0.01).
The differences among groups were not significant during the 9-day follow-up pe-
riod (p = 0.18). The authors speculate that some observed effects may be manifested
through the serotonin-and substance P-mediated components of the emetic reflex,
as well as through the opiate μ receptor via its anti-emetic actions. They suggest
future neurophysiological and neurochemical investigations, which may help us to
further understand the complexity of emesis and broaden the current approach to the
anti-emetic care spectrum. About adverse effects, two patients experienced these as
a result of the electroacupuncture or minimal needling procedure, while one patient
complained of an electrical shock sensation from the needle-and-stimulation appa-
ratus at the end of the first treatment session and the equipment was immediately
removed. The patient reported no complaints on subsequent treatment days. One pa-
tient who had residual peripheral neuropathy from prior chemotherapy, manifested
as tingling and numbness, complained of an aggravated tingling sensation following
each needling procedure.
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A randomized and controlled clinical trial (Johnstone et al. 2002) involved 50 pa-
tients with xerostomy after radiation therapy, who were offered acupuncture as
potential palliative therapy for their symptoms. The intervention involved a two-
stage process. They needled three points in the bilateral ears and a single point
in the distal radial aspect of the index finger. Concurrently, they provided the pa-
tient with a piece of sugar-free candy or a lozenge, which is used to “milk” the
salivary glands. Although this is a known form of salivary stimulation, most pa-
tients with severe xerostomy are refractory to this intervention in the absence of
acupuncture. As a result, great variability was observed in the number and dates
of patients’ acupuncture treatments. The median number of visits per patient over
the history of the program to date was 5, with a range from 2 to 15. The median
number of days between the first and second visits was 5 (range 0–168), and be-
tween the second and third visits 15 (range 1–169). In sum, 50 patients underwent
318 treatments, with a median follow-up since the first treatment of 224 days (range
9–455). Patient response to acupuncture occurred in 35 patients (70%), while 24
patients (48%) received a benefit of 10 points or more on the xerostomia inven-
tory (XI). Duration of the effect is variable, but most patients require acupuncture
monthly to bimonthly for continuing effects. For 13 patients (26%), the duration
of the effect exceeded 3 months. Authors who explain the action mechanism of
acupuncture according to Eastern philosophy would claim that a blockage of Qi was
removed to relieve the xerostomy. No adverse events referable to acupuncture were
noted.

A randomized and controlled clinical trial (Molassiotis et al. 2007) about
chemotherapy-induced fatigue recruited 47 cancer patients with moderate to severe
fatigue, randomized either to an acupuncture group (n = 15), an acupressure group
(n = 16) or sham acupressure group (n = 16). The acupuncture group received six
20-min session over 2 weeks, while patients in the two acupressure groups were
taught to massage/press the points and did so daily thereafter for 2 weeks on their
own. The patients completed the multidimensional fatigue inventory before random-
ization and the end of the 2-week intervention and again about 2 weeks after the end
of the intervention. The results demonstrated significant improvements in general
fatigue (p < 0.001), physical fatigue (p = 0.016), activity (p = 0.004) and motivation
(p = 0.024). At the end of the intervention, there was a 36% improvement in fatigue
levels in the acupuncture group, while the acupressure group improved by 19% and
sham acupressure by 0.6%. Improvements were observed even 2 weeks after treat-
ments, although results were lower (22, 15 and 7%, respectively). Acupuncture was
a more effective method than acupressure or sham acupressure. Side effects from
the acupuncture included spot bleeding in 2 cases, bruise in one point in one patient,
one patient feeling discomfort in one point Sanyinjiao (SP6), and one patient feel-
ing nauseous after the end of the session. One patient felt nervous about needles,
but still continued with all treatments. In the acupressure groups, only one patient
complained about bruising from pressure, and one patient complained of pain in the
points after pressure.

A randomized pilot clinical trial (Lu et al. 2009a) investigated the effect of
acupuncture administered during myelosupressive chemotherapy on white blood
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cell (WBC) count and absolute neutrophil count (ANC) in patients with ovarian
cancer. Patients received active acupuncture vs sham acupuncture while undergoing
chemotherapy. A standardized acupuncture protocol was employed with manual and
electrostimulation. The frequency of treatment was 2–3 times per week for a total
of 10 sessions, starting 1 week before the second chemotherapy cycle. The results
showed that the median leukocyte value in the acupuncture arm on the first day of the
third chemotherapy cycle was significantly higher than in the control arm after adjust-
ing for baseline values (8,600 cells/μL range 4,800–12,000 vs 4,400 cells/μL range
2,300–10,000) (p = 0.046). The incidence of grade 2–4 leukopenia was lower in the
acupuncture arm than sham arm (30 vs 90%; p = 0.02). There were no statistically
significant differences in plasma G-CSF between the two groups. The mechanism of
neutrophil cell response to acupuncture suggested that growth factor priming could
increase the number of myeloid precursors in the bone marrow and decrease the num-
ber of stem cells killed by chemotherapy to produce a myeloprotective effect. The
adverse events during the study period were minimal. Two adverse events occurred,
as well as one event in which a sham needle mistakenly was not removed from a
subject at the completion of acupuncture. This caused some patient distress, but no
physical harm. Another patient developed a local port infection and was removed
from the study, but this was unrelated to acupuncture treatment.

Moxibustion and acupuncture are powerful interventions used to support con-
ventional cancer treatment like surgery, chemotherapy and radiotherapy (Stabler
2009). That author provides an experience report on daily moxibustion use to relieve
chemotherapy effects, especially in cases of leukopenia. The same author developed a
protocol in which patients and caregivers were taught to use moxibustion at home ev-
ery day during the entire chemotherapy treatment. The moxa is used on acupuncture
points Geshu (BL17), Ganshu (BL18) and Pishu (BL20) to prevent leukopenia, for
five minutes on each point until the skin turns bright read. The whole procedure takes
about 30 min. The studies postulated that the toxic effect of chemotherapy causes
injury to Qi and yin and results in Qi blood deficiency. They found that moxibustion
on Dazui (GV14) and BL17 raises the WBC count, moxibustion on BL20 and Weishu
(BL21) tonifies the source of Qi and blood and improves appetite, and moxibustion
on Shensu (BL23) warms yang and tonifies the bone marrow. The author believes
that moxibustion is beneficial rather than contraindicated during chemotherapy. The
issue of whether the inhalation of moxa smoke is harmful to the patient (and the
person applying it) has been raised in the past. It was suggested to solve the problem
by applying a few ground rules and some common sense, i.e. the room should always
be adequately ventilated. It was concluded that there are no contraindications for the
use of daily moxibustion during chemotherapy.

A systematic review with meta-analysis about moxibustion in cancer care evi-
denced randomized and controlled clinical trials that compare moxibustion effects
with conventional therapy. Four of these failed to demonstrate the favorable effect
of moxibustion on the response rates in comparison with chemotherapy (n = 229,
RR 1.04, 95% confidence interval (CI) 0.94 to 1.15, p = 0.43). Two clinical trials
assessed collateral effects of chemotherapy and demonstrated the favorable effect of
moxibustion. The meta-analysis demonstrated a significant decrease in the frequency
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of chemotherapy-caused nausea and vomiting in the moxibustion group (n = 80, RR
0.38, 95% CI 0.22 to 0.65, p = 0.0005; heterogeneity χ2 = 0.18, p = 0.67, I2 = 0%).
The authors assumed that moxibustion is beneficial for cancer patients and might
be safer than drug treatment. None of the included trials assessed adverse events. It
was discussed that moxibustion may not only absorb moxa extract on acupuncture
points, but also exert direct effects due to acupuncture point stimulation from heat.
Some aspects of its mechanism may be similar to that of acupuncture. This includes
that moxibustion may influence the multiple cortical, subcortical/limbic and brain-
stem areas. Another possible mechanism includes an influence on the heat shock
proteins and the function of immune cells. The third hypothesis discussed is that
the moxibustion improves the function of immune cells. The authors highlight that
evidence is limited, that the studies entail high risks of bias, but suggest moxibustion
as effective support treatment for nausea and vomiting and highlight the need for
further research to better investigate the benefits of moxibustion in cancer care (Lee
et al. 2010).

Another review (Ernst 2009), which used the Cochrane Library database, assessed
all forms of acupuncture and found 32 systematic reviews about acupuncture in
certain conditions, such as pain, and a review of all treatment types. It was concluded
that, in 25 systematic reviews, the results were negative, against 5 positive and 2
inconclusive. The author discussed that, currently, there is sound evidence to support
the existence of numerous Cochrane reviews: nausea/vomiting (Lee and Fan 2004;
Ezzo et al. 2009). The same author appointed that the problem of adequately blinding
patients and therapists in randomized controlled trials (RCT) about acupuncture is not
fully resolved. It is therefore notoriously difficult to control for non-specific effects,
and we can rarely be sure whether the therapeutic benefit derives from acupuncture
per se or from a placebo effect that might be sizable.

The positive results of acupuncture were proven with regard to chemotherapy-
induced nausea and vomiting symptoms (Ezzo et al. 2009); postoperative nausea and
vomiting (Lee and Fan 2004). A systematic review (Ezzo et al. 2009) assessed the
effectiveness of acupuncture-point stimulation on acute and delayed chemotherapy-
induced nausea and vomiting in cancer patients. The results demonstrated that
eleven studies (n = 1,247) were pooled. Overall, acupuncture point stimulation
of all methods combined reduced the incidence of acute vomiting (RR 0.82, 95%
CI 0.69 to 0.99; p = 0.04), but not acute or delayed nausea severity when com-
pared to control. By modality, stimulation with needles reduced the proportion of
acute vomiting (RR 0.74, 95% CI 0.58 to 0.94, p = 0.01), but not the severity
of acute nausea. Electroacupuncture reduced the proportion of acute vomiting (RR
0.76, 95% CI 0.60 to 0.97, p = 0.02), but manual acupuncture did not; delayed
symptoms were not reported for acupuncture. Acupressure reduced mean acute nau-
sea severity (SMD − 0.19; 95% CI − 0.37 to − 0.01, p = 0.04), but not acute
vomiting or delayed symptoms. Non-invasive electrostimulation showed no bene-
fit for any outcome. All trials used concomitant pharmacological anti-emetics, and
all except electroacupuncture trials used state-of-the-art anti-emetics. The authors
concluded that the review complements data on post-operative nausea and vomiting,
suggesting a biologic effect of acupuncture-point stimulation. Electroacupuncture
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has demonstrated benefit for chemotherapy-induced acute vomiting, but studies with
state-of-the-art anti-emetics, as well as studies for refractory symptoms, are needed to
determine clinical relevance. Acupressure appears to reduce chemotherapy-induced
acute nausea severity, though studies did not involve a placebo control. It seems
unlikely that non-invasive electrostimulation has a clinically relevant impact when
patients are given state-of-the-art pharmacologic anti-emetic therapy. Neither elec-
trostimulation nor acupressure offered significant relief. Delayed data were not
available. Acupuncture-point stimulation according to any method is safe, with
minimal and rare side effects.

A systematic review was performed about acupuncture and moxibustion in chronic
fatigue treatment. The main findings appoint that acupuncture and moxibustion more
effectively reduced chronic fatigue than cortisone treatment. Combined acupunc-
ture, i.e. acupuncture treatment associated with other therapies like Tuina, herbs,
psychotherapy and music, is better than acupuncture alone. The experimental group
with selected points is better than the group with non-selected points (control group).
They pointed out the following limitation: quality of the studies included in the
review were with poor methodologies that contained flawed study designs, non-
randomized and non-controlled trials, without standardization of treatment protocols,
non-standardized result measures and non-effective assessment methods. They sug-
gested the need for randomized and controlled clinical trials to confirm the efficacy
of acupuncture in chronic fatigue treatments (Wang et al. 2008) (Table 9.1).

The effectiveness of moxibustion was reported in a systematic review with all
randomized controlled trials between January 1998 and July 2008. The results yielded
46 trials in which six moxibustion types were applied to 36 diseases ranging from
breech presentation to digestive disorders. The six types were: direct moxibustion,
indirect moxibustion, moxa stick, moxa rolls with herbs, natural moxibustion, and
one study employed multiple moxibustion techniques. Moxibustion was compared
to three types of control group: general care, Oriental medical therapies or wasting
list. Moxibustion was superior to the control in 14 out of 54 control groups in 46
studies. There were no significant differences among groups in seven studies, and the
outcome direction was not determined in 35 studies. Seven studies were included in
a meta-analysis. Moxibustion was more effective than medication in two ulcerative
colitis studies. Overall, the results did not support the effectiveness of moxibustion
in specific diseases due to the limited number and low quality of the studies and
inadequate use of controls.

9.4 The Application of Acupuncture and Moxibustion in Cancer
Treatment: Evidence from Experimental Studies

We conducted a search in three databases: PubMed, Lilacs and SciELO. PubMed is
an international literature database on the medical and biomedical area produced by
National Library of Medicine (NLM), USA and contains bibliographic references
and abstracts to over 5,000 journal titles published in the United States and in other
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70 countries. It contains references to articles in several areas published from 1966 to
date. This database is monthly updated. Latin American and Caribbean Health Sci-
ences (LILACS) is a bibliographic index of literature on health sciences, published
in the countries of Latin America and the Caribbean since 1982. It is a cooperative
product of the VHL Network. In 2009, LILACS included 500,000 thousand bib-
liographic records of articles published in about 1,500 journals in health science,
approximately 800 of which are currently indexed. LILACS also indexes other types
of scientific and technical literature, such as theses, monographs, books and chapters
of books, congress and conference proceedings, reports, governmental publications
and regional international organizations’ publications. Scientific Electronic Library
Online (SciELO) is a consolidated electronic publication project of scientific jour-
nals following the Open Access model, which makes the full-text articles of more
than 290 scientific journals from Brazil and other Latin America countries available
on the internet, totally free of charge.

This search in PubMed, Lilacs and SciELO, using the descriptors quality of life,
neoplasms, acupuncture therapy, moxibustion and complementary therapies, over a
10-year period (January 2000 to July 2011), revealed the following clinical trials:

One clinical trial (Sawada et al. 2010) with a quasi-experimental and longitudinal
design aimed to describe the results of relaxation with visualization and acupuncture
for the quality of life of adult cancer patients submitted to chemotherapy treatment.
As a theoretical base, the authors used the body-mind model proposed by Candace
Pert, who discovered the opiate receptor and many other peptide receptors in the
brain and body and provided an understanding of the dislocation process of chemical
substances between mind and body. Neuropeptides and their receptors constitute an
information network inside the body, which enables the body to pay attention and
react to what one is thinking and feeling. The acupuncture technique fits well within
Pert’s model of mind-body communication. It involves the insertion of fine needles
in the skin and underlying tissues, on specific points (acupuncture points); its action
mechanism is based on the stimulation and response of the neuro-endocrine and
peripheral system, releasing endogenous substances like endorphins, met-enkephalin
and dynorphins, serotonin, oxytocin and endogenous steroids that act in analgesia.

Two groups were recruited: intervention group (IG) with 38 patients and control
group (CG) with 37 patients. Patients from the IG received relaxation with visual-
ization sessions once per week and during the entire chemotherapy treatment, which
took approximately 6 months. The acupuncture points were: PC6, ST36, Zhongwan
(VC12), Danzhong (VC17), SP6, extra pointYintang (EX-HN3) and Xingjian (LR2).
To assess the patients’ QoL, the EORTC QLQ-C30 was used, properly validated for
the Brazilian culture (Brabo et al. 2006). Results at the end of treatment demonstrated
a significant increase in the intervention group for global health, emotional and social
functions and decreased fatigue, nausea and vomiting, appetite loss, insomnia, pain,
constipation and diarrhea, with statistical significance for fatigue and appetite loss
(p < 0.05). The control group displayed increased global health scores, decreased
cognitive function and increased symptoms like fatigue, nausea and vomiting, pain,
insomnia and diarrhea, but without a statistically significant difference (p < 0.05),
except for global health/QoL. When comparing the QoL scores between the CG and
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IG, they found a statistically significant difference between the groups, demonstrat-
ing the IG’s positive results for relaxation with visualization and acupuncture. They
concluded that these two interventions influenced the improvement of chemotherapy
patients’ QoL (Sawada et al. 2010).

Another study, with an experimental and longitudinal design, aimed to assess the
reliability and preliminary effects of acupuncture in patients with advanced-stage
ovary and breast cancer patients. A sample of 40 patients was selected, who com-
plied with the inclusion criteria: patients with advanced ovary or other types of cancer,
using conventional palliative therapies, over 21 years of age, who had not received
acupuncture treatment for 6 months, platelet levels higher than 25,000 cells/μL, ab-
solute neutrophils higher than 500 cells/μL, without a history of blood disorders,
without acute psychosis, KPS > 60. The following exclusion criteria were adopted:
patients involved in other complementary therapies or QoL studies. Out of 40 patients
involved in the study, 28 completed 4 weeks of treatment, 26 completed 8 weeks, 8
dropped out before they received acupuncture and 6 gave up treatment early due to
the disease’s progression. Acupuncture was applied for 8 weeks, with 2 sessions per
week during the first 4 weeks and once per week during the other 4 weeks (totaling 12
sessions), with a baseline protocol of 10 acupuncture points on 17 sites. The results
demonstrated, among the 32 patients assessed, self-reported improvement after anx-
iety, fatigue, pain and depression treatment and significant improvement over time
for anxiety and depression patients. The QoL measures showed better pain, physical
and psychological stress, satisfaction with life and mood status scores, with bene-
fits continuing for 12 weeks. For QoL assessment, the brief pain inventory (BPI),
Rotterdam symptom checklist (RSCL), satisfaction with life domains scale-cancer
(SLDS-C), profile of mood states (PMOMS) and cancer coping methods were used.
The patients completed the questionnaires at 5 times: baseline (before treatment),
4, 8, 9 and 12 weeks. The authors concluded that acupuncture for 8 weeks showed
to be a reliable treatment form for symptom reduction in advanced cancer patients.
As a study limitation, they highlight the lack of a control group and the Hawthorne
effect (patients performing better because they are participating on a trial), as the
significant findings cannot be directly attributed to acupuncture treatments. In other
words, it is possible that patients improved because of the attentive presence of the
acupuncturists, the relaxing environment, patients’ desire to please the practitioners,
concurrent cancer treatment, placebo effect, or a combination of these factors, which
refers to the patient’s improvement because they are participating in a clinical trial
(Dean-Clower et al. 2010).

A randomized and controlled clinical trial assessed the effect of acupuncture on the
reduction/elimination of vasomotor symptoms in breast cancer patients, comparing
patients who received anti-estrogen hormone therapy with the drug venlafaxine,
with a view to determining whether acupuncture causes less collateral effects than
venlafaxine (Walker et al. 2010).

Fifty patients were randomized and 25 were included in the group that received
acupuncture for 12 weeks, while the other 25 constituted the venlafaxine treatment
group. The inclusion criteria were: patients with stage 0-III breast cancer in the pre
or post-menopause, undergoing hormone therapy with tamoxifen or anastrozol, with
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episodes of ≥ 14 hot flashes per week, age ≥ 18 years, past treatment with surgery
and/or radiotherapy and finished chemotherapy, could be undergoing radiotherapy
but, if not, post-treatment should be 5 years or more, stable dose of hormone therapy
during 4 weeks or more, without plans to quit treatment during the study, KPS >70,
life expectancy >6 months. The acupuncture group received treatment twice per week
during the first 4 weeks, once per week during the other 8 weeks, in 40-min sessions.
The acupuncture point protocol included: Taichi (KI3), BL23, SP6, Fengshi (GB20),
Dazhui (VG14), Baihui (VG20), ST36, Taichong (LR3), Shenmen (HT7), Dailing
(PC7), Qihai (VC6) and Taiyuan (LU9). The results demonstrated a significant de-
crease in hot flashes, depressive symptoms and other QoL symptoms in both groups,
including mental health improvements from pre to post-treatment. Two weeks after
treatment, the venlafaxine group showed a significant increase in hot flashes while,
in the acupuncture group, levels of hot flashes remained low. The venlafaxine group
presented 18 adverse effect events, including nausea, dry mouth, dizziness and
anxiety, while patients in the acupuncture group experienced no adverse negative
effects. Besides, some women presented additional effects like increased sexual
desire, improved energy levels, clear thinking and feeling of wellbeing. The authors
concluded that acupuncture was as effective as venlafaxine medication therapy in
breast cancer patients with vasomotor symptoms and that it can exert additional and
long-term effects without adverse effects, demonstrating that the treatment is safe,
effective and lasting for secondary vasomotor symptoms, including the long-term use
of anti-estrogen hormones in breast cancer patients (Walker et al. 2010) (Table 9.2).

An exploratory single-arm observational clinical study, investigated using
acupuncture and moxibustion (acu/moxa) in the management of cancer treatment-
related upper body lymphoedema in two steps. The study included breast and head
and neck cancer survivors with mild-and-moderate uncomplicated lymphoedema
for ≥3 months, ≥3 months pos active-cancer treatment, no active cancer disease,
undergoing routine lymphoedema maintenance. The participants received seven in-
dividualized treatments (S1) and six optional additional treatments (S2), Medical
Outcome Profile (MYMOP), Medical Outcome Study Form (SF36), and Positive
and Negative Affect Schedule (PANAS) were administered at baseline, during each
series, and follow-up three and twelve weeks after end-of-treatment. The results
demonstrated that 35 participants recruited: 30 completed S1 and S2, three com-
pleted S1, and two were lost to the study. Mean MYMOP profile change scores for
breast cancer participants were 1.28 improvement on a seven-point scale (SD = 0.93,
p < 0.0001, n = 25); 1.41 for S1 (SD = 0.94, p < 0.0001, n = 7) and 0.94 for
S2 (SD = 0.95, p < 0.06, n = 6). Changes in some SF-36 scores for breast cancer
participants were significant to four weeks after treatment. No serious adverse effects
were reported (Valois et al. 2012).

9.5 Safety and Adverse Effects of Acupuncture and Moxibustion

When applying acupuncture and moxibustion in cancer patients, both safety and
the monitoring of adverse effects should be guaranteed. The United States Food
and Drug Administration has regulated acupuncture needles as a medical device. In
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oncology, attention should be paid to the needle sites, professional preparation, and
the patient needs continuous assessment; it can be counter-indicated in patients with
active infections at the acupuncture sites, radiotherapy burns, in surgery dehiscences
and metastatic tumor sites. Special attention is due with bleeding and coagulation
disorder patients. According to Capodice (2010), only six cases of adverse events
were reported in the study (Melchart et al. 2004), involving 97,733 patients who
received acupuncture in Germany, mentioning effects like exacerbated depression,
hypertensive crises, vasovagal reactions, asthma attack and pneumothorax; they also
found that the most common and smallest adverse effects were bleeding and pain in
the needling site.

The most common complications in acupuncture are infections, tissue and internal
organ lesions (Lu et al. 2009b). It is highlighted that these adverse effect events can be
minimized through safe practices, such as disposable needle use, hand washing and
needle disposing in appropriate boxes immediately after usage, use of thin needles.
Safety measures should be established for other acupuncture types, like moxibus-
tion, and for needles containing medication. In addition, acupuncturists need solid
knowledge and skills, experience in treating various cancer types and skills to interact
with the multidisciplinary team. These authors do not recommend acupuncture in the
following conditions: neutropenia, neutrophils below 500 cells/μL; platelet counts
below 25,000 cells/μL, altered mental status, heart arrhythmia and other instability
conditions, which should be considered base by case.

A study developed to test the toxicity of moxa burning, in which results revealed
that only two volatile components were produced at levels equivalent to or higher
than safe exposure levels, including the carbon monoxide level. One chemical group
of aromatic amines, with known carcinogenous properties, did not reach approved
security levels. The test results in the study were in line with levels found in urban
environments. The authors concluded that there is no immediate concern attached to
the continuous use of moxa as a treatment modality in Traditional Chinese Medicine.
Further tests are needed to establish whether current recommendations for ventilation
treatment and cleaning of room surfaces need to be revised. Stronger recommenda-
tions may also be necessary with regard to the inconvenience of using moxa on
irritated skin (Wheeler et al. 2009).

In a systematic review realized to identify the adverse effects of moxibustion, it
was found that these effects were reported in four randomized clinical trials, one
controlled clinical trial, two non-controlled observational studies, 13 case studies
and one prospective study. In these studies, the most common adverse effects were
allergic reactions, burns, infections like cellulites and hepatitis C. Allergic reactions
were found in six case studies, four of which also reported on infection and two on
burns. The other case studies reported on xerophthalmia, xeroderma, hyperpigmen-
tation spots, ptosis and eyelid eversion. In the clinical trials, various adverse events
were identified, such as redness, blisters, itching, discomfort due to smoke, general
fatigue, stomach problems, headaches and burns. They conclude that moxibustion
is not totally risk-free, as it entails various potential risks, with adverse events like
burns, allergy and infection. Today, the incidence of these events is unknown. To
enhance patient safety, large prospective studies are needed, with strict designs to
clarify this issue (Park et al. 2010).
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9.6 Final Considerations

The use of acupuncture and moxibustion in cancer patient care is strongly developing,
encouraged by scientific evidence that has demonstrated the benefits of this millenary
practice in symptom management and control of chemotherapy and radiotherapy
side effects, enhancing the physical and emotional aspects of cancer patients and,
consequently, improving their QoL.

The evidence found in systematic reviews demonstrated that acupuncture effec-
tively reduces chemotherapy-induced nausea, vomiting and fatigue and radiotherapy-
induced xerostomy. Acupuncture and moxibustion showed their effectiveness to treat
fatigue in chronic conditions and moxibustion was effective to treat pain, nausea and
vomiting and intestinal constipation.

Experimental studies demonstrated that acupuncture decreased nausea and vom-
iting, fatigue, appetite loss, insomnia, pain, depression and anxiety, constipation,
diarrhea and hot flashes, improving emotional and social functions and, consequently,
chemotherapy and hormone therapy patients’ QoL and satisfaction with life.

Acupuncture and moxibustion exert various effects in cancer symptom manage-
ment and treatment, but evidence is limited, demanding randomized and controlled
clinical trials with strict designs that produce stronger evidence. The authors unani-
mously consider that acupuncture and moxibustion should be used as complementary
treatments in cancer patients, due to their effectiveness to decrease symptoms,
improve physical and emotional aspects and reduce adverse effects.

Evidence also demonstrates the limited adverse effects of acupuncture and moxi-
bustion, and that protection measures should be established to achieve better results
with these treatments.

Thus, we consider acupuncture and moxibustion as important complementary
methods to improve cancer patients’ HRQoL.
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Chapter 10
Acupuncture and Moxibustion for Palliative
and Supportive Cancer Care

Steven K. H. Aung, Darcy L. Dennis and Jan T. W. Lim

Abstract Systematic reviews have identified acupoint stimulation as one of the most
promising strategies currently being investigated in oncology. Cancer patients require
support to cope with the disease, its symptoms, and the side effects of treatment with
surgery, radiation therapy and chemotherapy. Supportive care becomes paramount in
a palliative setting when curative options are no longer available. Acupuncture and
moxibustion are useful when conventional therapy fails to fully support the patient,
or becomes intolerable due to attendant side effects. Traditional Chinese Medicine
forms the theoretical basis for these modalities, and has an accumulated wealth of
experience for dealing with the symptoms experienced by cancer patients. Many
acupoint prescriptions have been found helpful for centuries but remain untested
in the rigorous analytical studies of modern clinical trials. Following the National
Institutes of Health Consensus Statement in 1997, there has been sustained interest
in the investigation of acupuncture and moxibustion for cancer-related symptoms.
This has resulted in good quality research for a few symptoms and provided objective
documentation of the benefits of these modalities. In the main, larger well-designed
studies are required to confirm the benefits of these modalities for most symptoms, as
small non-randomized studies are open to bias and have reported conflicting results.
However, positive results from a number of pilot and retrospective studies suggest
beneficial effects of acupuncture and moxibustion.
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10.1 Introduction

The use of complementary and alternative medicine (CAM) by cancer patients has in-
creased globally in recent years (Tough et al. 2002; Chrystal et al. 2003; Molassiotis
et al. 2005; Gerson-Cwilich et al. 2006; Montazeri et al. 2007). The National Center
for Complementary andAlternative Medicine in the United States has organized such
therapies into five categories: mind-body medicine, energy therapies, manipulative
body therapies, natural products, and whole medical systems (Aung 1997; Liu et al.
2011). Traditional Chinese Medicine (TCM) is a whole medical system, based on
ancient Chinese philosophy, focused on the vital energy called Qi, and its meridians,
to balance the flow of energetic effects from superficial to deep levels of energy sys-
tems (Peterson 1998; Bai et al. 2011; Zhou et al. 2011). TCM conceptualizes cancer
according to Zangfu organ theory, and Zheng syndrome differentiation of disease,
based upon the overarching principles of yin and yang imbalance (Zhou 2009). In
the context of palliative and supportive care, acupuncture and related techniques are
intended to improve quality of life, by addressing the dysfunction of Zangfu organs,
strengthening the patients’constitutions, and enhancing immune system functioning,
through identification and treatment of ongoing morbidity (Ferriera and Lopes 2011).

Systematic reviews have identified acupoint stimulation as one of the most promis-
ing CAM strategies currently being investigated in oncology (Ernst et al. 2007). A
MEDLINE index search of acupuncture for treatment of palliative conditions found
that 1,020 controlled and uncontrolled trials were conducted between 1999 and 2007,
3.14 times the number of trials conducted between 1990 and 1998 (Standish et al.
2008). Despite this expanding interest in acupuncture and moxibustion, application
of these strategies is limited by the quality and span of the current evidence base (Lu
et al. 2008). For example, 85% of 27 controlled trials indexed between 1986 and
2007 reported statistically significant improvements in symptoms such as nausea,
pain, and xerostomia with acupuncture (Standish 2008). Much of the current quasi-
experimental, qualitative description and controlled research has focused on use of
acupuncture and moxibustion as non-curative treatments aimed at improving quality
of life, an indication often referred to as supportive or palliative care.

10.1.1 What is Palliative or Supportive Cancer Care?

To discuss the utility of acupuncture and moxibustion in palliative and supportive
cancer care, we must first consider the meaning of these terms. The World Health
Organization defines ‘palliative care’ as “an approach that improves the quality of
life of patients and their families facing the problems associated with life-threatening
illness, through the prevention and relief of suffering by means of early identification
and impeccable assessment and treatment of pain and other problems, physical, psy-
chosocial and spiritual” (http://www.who.int/cancer/palliative/definition/en/). From
this definition, palliative strategies could be considered at any point in the cancer care
continuum, from diagnosis onwards, and could be used for both those undergoing
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curative (radical) treatment, and those who no longer have curative options. In this
sense ‘palliative care’ is not easily differentiated from ‘supportive care’. However,
popular opinion often places the term ‘palliative care’ later in the disease trajectory,
and associates it with end of life or hospice care (Fadul et al. 2009). Regardless of
the definitions, when used in an oncological setting, both forms of care deal pri-
marily with strategies for symptom and side effect relief, stemming both from the
treatments, and the cancer itself.

This chapter will focus its discussion on the use of acupuncture and moxibustion
for patients with no curative treatment options, often referred to as palliative rather
than radical course of treatment. However, as stated above, supportive and palliative
care may also refer to potentially curable cases. Furthermore, palliative patients
experience many of the same symptoms and side effects as those undergoing radical
treatment. Although some pilot stage research has emerged that focuses on palliative
and advanced cancer patients (Nystrom et al. 2008; Perkins and Vowler 2008; Dean-
Clower et al. 2010; Lim et al. 2011), often they are not clearly distinguished from
curative patients in the research. For these reasons, evidence from trials of all cancer
populations will be discussed, with emphasis on the symptom and side effect concerns
most applicable to non-curative care.

10.1.2 Advantages of Acupuncture and Moxibustion
for Palliative and Supportive Care

There are several potential advantages and arguments for the use of acupuncture and
moxibustion in palliative and supportive care. First, these strategies may be useful
for symptoms that are not readily controlled by conventional therapies; for example,
patients who do not get the desired pain relief from analgesics (O’Regan and Filshie
2010), or advanced cancer patients whose breathlessness cannot be managed using
steroids, bronchodilators, and oxygen (Filshie et al. 1996). A second advantage is
the relative absence of interactions observed with these strategies, so that they might
be used in combination with conventional treatment. For instance, one random-
ized study found electroacupuncture and anti-emetic medication more effective than
anti-emetic medication alone in controlling chemotherapy induced vomiting (Shen
et al. 2000). Although less of a concern for patients who have completed treatment,
acupuncture and moxibustion may also be used without interaction in primary cancer
therapies, such as chemotherapy and radiation therapy (RT) (Cohen et al. 2005). For
example, moxibustion at Shenque (CV8) point has been used to reduce toxicities
in nasopharyngeal carcinoma patients receiving chemotherapy and RT (Chen et al.
2000).

Acupoint stimulation may also have lower side effect profiles than pharmacologi-
cal treatments, allowing for reduction of symptoms with fewer adverse reactions, and
without the need for long-term medications (O’Regan and Filshie 2010). In a 2010
randomized controlled trial (RCT) of venlafaxine vs acupuncture for breast cancer
vasomotor symptoms, the venlafaxine group reported nausea, dry mouth, anxiety and
dizziness, whereas acupuncture appeared to be just as effective but without these side
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effects (Walker et al. 2010). In addition, the clinically-based diagnostic procedures
that accompany acupoint stimulation therapies allow for the on-going, non-invasive
assessment of disease progression, according to consistently applied TCM princi-
ples (Ferreira and Lopes 2011). Finally, acupuncture and moxibustion are holistic
in nature and may provide secondary benefits, beyond the primary symptoms being
treated. For instance, in the above mentioned venlafaxine trial, participants in the
acupuncture arm also reported increased sex drive, energy, clarity of thought, and
sense of well-being (Walker et al. 2010).

10.1.3 Review of Symptoms and Side Effects

This chapter will provide an overview for the evidence-based integration of
acupuncture and moxibustion into palliative and supportive cancer care. Currently,
acupuncture and moxibustion is integrated in palliative settings in the United King-
dom (Standish et al. 2008). A review of the oncology literatures provides evidence
that stimulation of acupoints, whether by acupuncture, moxibustion, or related strate-
gies, can provide relief for cancer related pain, nausea and emesis, xerostomia and
dysphagia, and vasomotor symptoms. Preliminary data is also emerging of potential
benefits for fatigue, dyspnea, insomnia, depression, anxiety, and reduced immuno-
logical function in cancer populations. In considering the needs of non-curative
patients, focus will be placed on prevalent symptoms that are not always controlled
by allopathic therapies. These include nausea, vomiting, pain, fatigue, dyspnea,
insomnia, depression and anxiety.

In the evidence-based context, research concerning acupuncture and moxibustion
is in the early stages. However, consensus regarding the efficacy of specific points has
proceeded in a TCM context for centuries. With this in mind, for each symptom, the
current evidence base will be complemented by a clinical perspective of suggested
acupoints based on TCM theory (Aung and Chen 2007). These suggested acupoints
are intended to provide both practical considerations for practitioners, and research
considerations for researchers outside of the current TCM context.

10.1.4 Introduction to Relevant TCM Concepts

In TCM, Zangfu organ theory pinpoints the location of malfunctioning Qi throughout
the organ systems of the body, with five hollow yin organs (liver, kidney, heart, lung
and spleen) having particular significance for cancer etiology (Yeh et al. 2006).
Blood stagnation is the primary pathogenesis of cancer, and each of the yin organs
is responsible for a separate aspect of circulatory functioning. The liver stores and
purifies the blood, the kidney controls its level of dilution, the heart propels the
blood, the lung controls the arterial vasculature, and the spleen promotes smooth
circulation (Aung and Chen 2007). The TCM concept of cancer is apparent in the
etymology of the Chinese character for cancer, “Ai” (Fig. 10.1). The radical “chuang”
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Fig. 10.1 Ai: the Chinese character for cancer

(a) represents severe pathology or illness, while the other characters represent the
force of a mountain “shan” (b) pushing upward upon masses, represented by three
mouths “pin” (c), and producing stagnant, negative energy, cancer, as a result of
the disease radical. Together, (b) and (c) form the character “yan”, meaning a cliff,
or the action of soaring, as in soaring off of a cliff, indicating consideration of the
irreversibility of cancer, as well as indicating the nature of cancer as a disease with
proliferating negative cells and negativity (Aung 2006).

According to Zangfu theory, the five primary Fu (hollow) organs exist in com-
plementary pairings with the five primary Zang (solid) organs, functioning together
as yin and yang (Zhou 2009). The Zangfu pairings are significant in determining
acupuncture treatments, because acute cases require treating Zang acupoints, and
chronic cases require treating Fu acupoints (Aung and Chen 2007). Thus, the Zangfu
pairings (in Zangfu order) consist of the liver and gallbladder, the kidney and blad-
der, the heart and small intestine, the lung and large intestine, and the spleen and
stomach (Zhou 2009). These ten primary organs, with the addition of the two sec-
ondary Zangfu organs, the pericardium and the triple energizer, and the addition of
the governor and conception vessels, comprise the basis of the 14 meridian system
used in acupuncture and moxibustion.

The clinical perspective of Zheng syndrome differentiation is employed to address
dysfunction in treating the whole trajectory of the disease (Li et al. 2011). Thus, in
TCM, cancer is treated according to ongoing syndrome differentiation of dysplasia,
characterized by deficiency or excess (quantity), the interior or exterior (depth),
and the cold or heat (nature) qualities of the physiopathology (Mei 2011; Shen
et al. 2011). Each of the 14 acupuncture meridians has its own tonification and
sedation acupoints, which can be used to refine the targeting of TCM treatment (Aung
and Chen 2007; Dorsher 2008). Tonification and sedation refer to the endogenous
sensations of stimulation and relaxation in the body that, when produced, signal for
the modification of bodily functions (Andersson and Lundeberg 1995; Sagar 2008).
Acupuncture and moxibustion are both very useful for tonification of the patient,
but moxibustion is the more powerful tonification technique. Cupping techniques
enhance sedation, and are useful when patients experience excessive internal heat as
a result of chemotherapy and RT (Aung and Chen 2007).

Evidence-based research can be difficult to implement in the TCM context,
but current randomized controlled trials, quasi-experimental designs, qualita-
tive description studies, and clinically-based experience demonstrate the value
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of TCM as a CAM therapy (Sagar 2008). While results of case descriptions
and quasi-experimental designs cannot be generalized, evidence from them can
be used to design research questions for testing in feasibility studies and subse-
quent randomized trials. Moreover, the extension of the evidence-base must consider
acupuncture and moxibustion as a multi-component whole system of medicine, and
design controlled trials with a view to the coherence of mechanisms developed apart
from the Western biomedical tradition (Langevin et al. 2011).

10.2 Nausea and Vomiting

Gastrointestinal symptoms are very common after chemotherapy, abdominal RT and
the use of anesthesia in surgical interventions. One of the most prevalent gastrointesti-
nal symptoms is nausea and vomiting. The anti-emetic application of acupuncture for
symptoms of nausea and vomiting can be traced through 4,000 years of TCM prac-
tice (Bai et al. 2011). Furthermore, anti-emetic acupoint therapies have the largest
evidence base of all the symptoms to be discussed.

10.2.1 Evidence Base

Following the National Institutes of Health consensus statement in 1997 (Acupunc-
ture NIH 1997), there has been greater acceptance of the efficacy of acupuncture
in cancer nausea and vomiting. This consensus pointed to promising results for the
use of acupuncture in treating post-operative and chemotherapy-induced nausea and
vomiting (CINV). Since this consensus, there have been a number of randomized
trials supporting the efficacy of acupuncture and related strategies, as well as several
systematic reviews. Currently, varying levels of evidence exist for applications of
acupuncture, acupressure, and moxibustion.

In 2010, Ernst and Lee published a systematic review for acupuncture in pal-
liative and supportive care. They concluded that CINV was the only cancer-related
indication supported by good evidence (Ernst and Lee 2010). Similarly, a review
of acupuncture in cancer care found that anti-emetic studies are the most prevalent,
and contain the most promising results (Cohen et al. 2005). A Cochrane review,
examining the role of acupoint stimulation in CINV, examined data from 11 ran-
domized control trials to demonstrate the benefit over drug therapy, particularly for
early nausea and vomiting (Ezzo et al. 2005). Clearly, there is good evidence for
the use of acupuncture in reducing vomiting for patients receiving chemotherapy. In
addition to CINV, evidence has emerged for the use of acupuncture in the prevention
of post-operative nausea and vomiting, as well as emesis in those receiving RT to
the abdomen or pelvis (Gan et al. 2004; Enblom et al. 2011).

Some trials have considered acupuncture as an adjuvant to current pharmacolog-
ical therapies. For example, a RCT comparing conventional anti-emetics alone, with
either electroacupuncture, or minimal acupuncture plus anti-emetics, demonstrated
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that the electroacupuncture and anti-emetics arm was the most effective for prevent-
ing nausea and vomiting, as associated with high-dose chemotherapy (Shen et al.
2000). However, another study found that acupuncture had no additional effect in
preventing acute nausea and vomiting in patients receiving intravenous ondansetron
during high-dose chemotherapy (Streitberger et al. 2003). Since ondansetron
and other anti-emetics can cause significant side effects, more studies comparing
acupuncture with anti-emetics for patients with unmanageable symptoms are needed
(Lu et al. 2008; Ernst and Lee 2010).

Evidence for the use of non-needle techniques, such as acupressure, is also
accumulating. Acupressure techniques are appealing due to their less invasive basis,
and potential for self-administration. One multicenter RCT from the United States
found that using an acupressure wrist device at Neiguan (PC6) significantly reduced
vomiting and intensity of nausea in women with breast cancer, when compared to
placebo acupressure, or usual care (Dibble et al. 2007). Similar results were found in a
RCT testing acupressure wristbands in breast cancer patients in the United Kingdom
(Molassiotis et al. 2007b). Conversely, at least one earlier study of PC6 wristbands
was unable to show significant differences between wristband users and controls
(Roscoe et al. 2003).

Moxibustion, another non-needle TCM technique, has a limited Western biomedi-
cal evidence base for use in cancer care. A recent systematic review and meta-analysis
examined RCTs involving moxibustion as adjuvant cancer treatment (Lee et al. 2010).
Only five Chinese trials were included, and only two of these trials assessed the fre-
quency of CINV. Meta-analysis of data from these trials showed that nausea and
vomiting were significantly reduced in the moxibustion plus chemotherapy groups,
vs chemotherapy alone (p = 0.0005). However, the authors concluded that the trials
were of insufficient quality, and further research was needed to draw meaningful
conclusions (Lee et al. 2010).

There is strong evidence to support the use of acupuncture for chemotherapy
induced nausea and vomiting, and evidence is beginning to build for the use of non-
needling procedures such as acupressure and moxibustion. Consensus is emerging
over the use of certain acupoints, in particular PC6 (Ezzo et al. 2005; Lu et al. 2008;
O’Regan and Filshie 2010). Continued research is necessary to establish evidence
based guidelines for appropriate point selection. Research is also needed to deter-
mine the appropriate length and frequency of treatment, as well as to determine the
comparative utility of acupuncture vs acupressure or other non-needling techniques.
Furthermore, future trials should focus on integration of these strategies with current
pharmaceutical anti-emetics to determine optimal combination and scheduling of
these modalities.

10.2.2 Clinical Perspective

According to TCM, gastrointestinal symptoms result from rebellion of stomach Qi,
due to irritation of the liver, and the subsequent effects of this irritation on the spleen
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Fig. 10.2 Five elements theory

(Yeh et al. 2006; Aung and Chen 2007). Because the specific function of the liver is
to eliminate toxins from the body, chemotherapy, RT and anesthesia may force the
liver to overwork, causing damage to its structures and interrupting the smooth flow
of Qi to the spleen. This effect is found according to five elements theory (Fig. 10.2)
(Yeh et al. 2006), whereby the element of the liver (wood) is no longer bearing
the nature of the element of the spleen (earth). The spleen as a hollow yin organ is
paired with the stomach as a solid yang organ, according to Zangfu theory (Aung and
Chen 2007; Zhou 2009). Thus, in TCM, the treatment of nausea as a gastrointestinal
symptom of cancer depends on the progression of syndromes regarding each of these
pathological mechanisms (Mei 2011).

In designing a comprehensive acupuncture program for these symptoms, four
essential components have to be considered. To prevent the patients’ experience of
nausea and vomiting, PC6, Liangqiu (ST34) (for acute conditions), Zusanli (ST36),
Jiexi (ST41) (for chronic conditions) and Zhongwan (CV12) are used (Aung 1994).
Many ancient and modern texts testify to the efficacy of treating patients with PC6
and ST36 (Dundee and McMillan 1991; Lin and Chen 2010; Bai et al. 2011; John-
ston et al. 2011). To increase the smooth flow of Qi from the liver to the stomach,
through the intervening spleen organ system (Yeh et al. 2006), recommended acu-
points include Taichong (LR3) (general), Zhongdu (LR6) (acute) and Ququan (LR8)
(chronic) (Johnston et al. 2011). To decrease the excessive heat in the liver, the acu-
points are Quchi (LI11), Dazhui (GV14) and Xingjian (LR2), as well as sedation
of Ganshu (BL18) by cupping. Finally, to promote liver healing, the acupoints are
Zhongshu (GV7), Zhiyang (GV9) and Yanglao (SI6) (Aung and Chen 2007; Chen
et al. 2007).

Classical acupuncture is very good for establishing symptom control (Bonta
2002); however, auricular acupuncture will maintain a stable and effective state of
this control, and also provide a sense of self-efficacy to the patient, who administers
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the auricular stimulation to himself or herself (Johnston et al. 2011). The appro-
priate auricular acupoints are the Shenmen, occiput, lung, liver and stomach points
(Josefson and Kreuter 2003).

10.3 Pain

Despite the efficacy and popularity of analgesics in pain control, cancer pain remains
a significant issue in palliative cancer care (Lu et al. 2008; O’Regan and Filshie
2010). There is also difficulty in the consideration of pain symptoms, because of
the heterogeneity of syndromes (Cohen et al. 2005; Capodice 2010). Cancer re-
lated pain syndromes include arthralgia (Mao et al. 2009b; Crew et al. 2010), bone
pain (Paley and Johnson 2011), post-surgical pain (Lu et al. 2008; Capodice 2010),
neuropathic pain (Lu et al. 2008), spontaneous or movement-related breakthrough
pain (Paley et al. 2011a) and metastatic pain (Dean-Clower et al. 2010). Because
of barriers to opioid use, such as the levels of medication required, patient resis-
tance and significant side effects (Lu et al. 2008; O’Regan and Filshie 2010; Paley
et al. 2011a), acupuncture can present an attractive adjuvant or alternative strategy
to pharmacological management.

10.3.1 Evidence Base

The current clinical evidence base for use of acupuncture and related therapies in
oncological pain includes both feasibility studies and randomized trials. Several
systematic reviews have also been published on the subject. Despite the existence
of considerable literature, conclusions are mixed, and depend on the type of pain
considered.

Several reviews and discussion papers assessing multiple symptoms have consid-
ered the role of acupuncture in cancer pain. A discussion paper in 2005 pointed to
promising results from several post-surgical studies and called for further controlled
studies (Cohen et al. 2005). Similar conclusions were reached by Lu et al. (2008),
who pointed to randomized trials for post-operative pain (Wong et al. 2006; Mehling
et al. 2007) as well as neuropathic pain (Alimi et al. 2003). Capodice reviewed three
trials: an RCT of breast cancer patients with aromatase inhibitor induced arthralgias
(Crew et al. 2010); a pilot, single-armed prospective trial of patients with advanced
cancer (Dean-Clower et al. 2010); and a special acupuncture technique after tho-
racotomy (Deng et al. 2008). She recommended acupuncture as a complementary
therapy if pain is poorly controlled, and a primary treatment for cancer-related pain
with overall level 1 A evidence (Capodice 2010).

In addition to the above discussion papers, four systematic reviews have consid-
ered the use of acupuncture in the management of cancer pain. A review (Lee et al.
2005a) of seven clinical studies involving acupuncture, auricular acupuncture and
electroacupuncture concluded that Alimi et al.’s 2003 trial of auricular acupuncture
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for neuropathic pain was the only high-quality, blinded, controlled study available,
and that use of acupuncture as a cancer analgesic was not yet supported. Hopkins Hol-
lis (2010) also reviewed Alimi et al. (2003), as well as Minton and Higginson (2007)
on electroacupuncture, and Xia’s comparison of acupuncture to conventional cancer
treatment (Xia et al. 1986). Contrary to the findings of Capodice (2010), Hopkins
Hollis concluded that there was a lack of level 1 evidence for acupuncture in the
management of cancer pain. Another systematic review from China identified seven
published RCTs comparing acupuncture with placebo, pharmaceuticals or Chinese
herbal medications (Peng et al. 2010). As with the earlier reviews, they concluded
that Alimi et al. (2003) had provided the only conclusive evidence and that other
trials were of poor quality and limited reliability. Finally, a recent Cochrane review
of three randomised controlled trials of 204 participants found a high risk of bias in
two studies because of low methodological quality, leading to insufficient evidence
to judge whether acupuncture is effective in treating adults with cancer pain (Paley
et al. 2011b).

Despite multiple published reviews, there appears to be a lack of quality research
and little consensus on the evidence base for cancer pain (Lee et al. 2005a; Hopkins
Hollis 2010; Peng et al. 2010; Paley et al. 2011b). Clinical evidence is beginning
to emerge for the efficacy of acupuncture in neuropathic pain (Alimi et al. 2003),
post-operative pain (Wong et al. 2006; Mehling et al. 2007; Deng et al. 2008; Pfister
et al. 2010), advanced cancer pain (Dean-Clower et al. 2010; Lim et al. 2011), and
aromatase inhibitor-related arthralgia (Mao et al. 2009b; Crew et al. 2010), although
further properly controlled trials are necessary to confirm the efficacy of acupuncture
in all the above indications. Because analgesics are generally quite effective in relief
of cancer pain, future research should focus on acupuncture and related techniques
as complementary to pharmaceutical medicine, as well as its use in situations where
patients are refractory to conventional treatment.

10.3.2 Clinical Perspective

In TCM, any organ or meridian system that becomes unbalanced or disharmonic will
produce pain. When the organ system is disordered, pain is reflected distally through
the meridians to the acupoints (Aung 1994; Dorsher 2008). Prompting relief through
an analgesic mechanism is not preferred, as balancing and unblocking the patient’s
Qi, for those organ systems, offers a more long-term approach to relieving pain. There
are three different kinds of pain in TCM (Kradahl et al. 1998; Aung and Chen 2007;
Mei 2011). The first is the yang type of pain, which corresponds to our Western
concept of inflammatory pain. This kind of pain produces feelings of tenderness,
distension, throbbing and feverishness. The second type of pain is yin, which is
characterized by coolness, deficiency and stabbing sensations, so that touch soothes
the patient’s pain and feelings of emptiness. The third type of pain is associated
with dampness, usually due to phlegm accumulation (Aung and Chen 2007). This
kind of pain is usually accompanied by paleness, localized swelling, distension and
abnormal temperature. Certain acupoints, known as alarm points (Peterson 1996),
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become very tender when the organ system is disordered and produce one of the
three kinds of pain, which is an indication of the underlying pathology (Mei 2011).

According to Zheng syndrome differentiation, pain is an important factor in de-
termining the ongoing diagnosis and treatment of palliative populations (Ferreira
and Lopes 2011; Li et al. 2011; Mei 2011; Shen et al. 2011). Visceral pain can be
treated locally, according to its specific location along one of the fourteen meridians
(Bonta 2002). Additionally, as per Zangfu theory, pain of a specific tissue system is
associated with the energetic physiology of one organ system (Peterson 1996). Thus,
the ligaments are associated with the liver, the bones and the nervous system with
the kidney, the vascular system with the lung and the muscles with the spleen (Zhou
et al. 2011). The heart is associated with stagnant blood, producing stabbing pain
(Aung and Chen 2007). Since organs in TCM are thought to be energetic rather than
anatomical entities (Peterson 1996), effective acupuncture treatment designs may
theorize pain as (a) anatomical, (b) physiological, (c) pathological, and (d) holistic
(Aung and Chen 2007).

(a) The anatomical location of pain dictates that treatment should employ the
following classical acupoints. Baihui (GV20) should be selected to ease pain ex-
perienced in the whole body. Pain in the anterior body should be addressed with
CV12, and pain in the posterior body with Jinsuo (GV8) (Aung and Chen 2007). For
conjoint pain in both of the upper limbs, GV14 is appropriate for laterally located
nociception, while Tanzhong (CV17) is appropriate for medially located nociception.
For the individual upper limbs, PC6 is used to treat totally medial, and Sanyangluo
(TE8) is used to treat totally lateral, nociceptive pain (Aung and Chen 2007; Lin
and Chen 2010). For conjoint pain in both of the lower limbs, Guanyuan (CV4) is
appropriate for medial nociception, while Mingmen (GV4) is appropriate for lateral
nociception (Aung and Chen 2007). For the individual lower limbs, Sanyinjiao (SP6)
is used to treat medial, and Yanglingquan (GB34) is used to treat lateral nociceptive
pain (Aung and Chen 2007; Lin and Chen 2010). In post-operative cases, pain above
the diaphragm should be treated with Hegu (LI4), as well as Kunlun (BL60). Post-
operative abdominal pain should be treated with PC6, Xiangu (ST43), and Neiting
(ST44), and post-operative pelvic pain should be treated with PC6, BL60 and ST44
(Aung and Chen 2007; Johnston et al. 2011).

(b) The physiology of cancer pain can be distinguished as acute or chronic, and
located in one or a combination of six primary areas of the body, consisting of
muscle, bone, neurological, ligament, vascular and visceral tissues. The treatment of
acute and chronic pain corresponds to the distinction between yang and yin organs
of Zangfu organ theory. Zang solid yang organs are used to treat chronic pain,
while Fu hollow yin organs are used to treat acute pain. Each of the aforementioned
tissues should be treated with acupoints on the meridian systems corresponding to
the organ system which is responsible for its physiology. Muscle pain should be
treated with spleen and stomach, bone pain with kidney and bladder, neurological
tissue pain with kidney and bladder, vascular tissue pain with lung and large intestine,
and visceral tissue pain with liver and the extraordinary meridian of the conception
vessel (Table 10.1). Taiyuan (LU9) is also helpful for chronic vascular pain, despite
belonging to the Fu hollow yin organ system, due to its being an influential point.
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Table 10.1 Zangfu pairings
for treatment of acute and
chronic physiological pain

Pain Acute Chronic

Muscle Diji (SP8) Zusanli (ST36)
Bone Shuiquan (KI5) Weizhong (BL40)
Neurological Shuiquan (KI5) Zutonggu (BL66)
Ligament Zhongdu (LR6) Yanglingquan (GB34)
Vascular Kongzui (LU6) Quchi (LI11),

Taiyuan (LU9)a

Visceral Zhangmen (LR13) Zhongwan (CV12)
aException to Zangfu theory due to it being an influential point

(c) The pathology of the patients’ pain is very important, and comprises the third
aspect of designing appropriate treatment. For instance, nociception of fractures due
to spinal metastasis require treatment to address the anatomy of the site, the physiol-
ogy of bone tissue, and pathology of inflammation (Paley et al. 2011a). Inflammation
in any of the meridians can be decreased with GV14 for generalized inflammation
and LI11 for localized inflammation (Aung and Chen 2007). Another example is to
address the gastric distension that accompanies chemotherapy and RT, as the cause
of a patient’s abdominal pain. CV12 is useful for generalized Fu organ dysfunction.
It may be wise to add PC6 for generalized middle Jiao disorder. Additional points
that are helpful include ST34 for acute stomach disorders, ST36 for chronic stomach
disorders and Fengshi (GB31) for gastric distension (Aung and Chen 2007; Lin and
Chen 2010; Johnston et al. 2011).

(d) Cancer pain is not only physical in nature. There are also holistic consider-
ations that acupuncture can address in order to amplify the effects of the previous
three approaches to treatment design (Liu et al. 2011). In addition to treating the
physical existence of pain, it is critical to vitally align the patient as a physical,
mental and spiritual being (Aung and Chen 2007). Mental pain is associated with
the anxiety, tension and depression that accompany cancer. Important acupoints to
ease the patients’ mental burden are Jueyinshu (BL14), Xinshu (BL15), Quze (PC3),
PC6, ST41, Weiguan (TE5) and Shixuan (EX-HN1) (Aung 1994; Johnston et al.
2010). Important acupoints to lift the patient’s spirits are Shaohai (HT3), Shenmen
(HT7), GV4, GV20, Geshu (BL17), Geguan (BL46), Zulinqi (GB41) and EX-HN1
(Aung 1994; Aung and Chen 2007; Lin and Chen 2010; Zick et al. 2011; Johnston
et al. 2011).

Beyond easing the patients’ pain, TCM theory is valuable to enhance the healing
process through the application of acupuncture. There are certain points which may
be applied to directly stimulate healing. LI4 is very good at promoting healing above
the neck, while SI6 is useful below the neck, including the extremities and the
trunk (Aung and Chen 2007; Lin and Chen 2010). Finally, GV7, GV8 and GV9 are
each uniquely important to heal the internal organs (Aung and Chen 2007). GV7 is
especially used for treating Zang organs, whereas GV9 is used for Fu organs (Aung
and Chen 2007). GV8 is used for the extraordinary Fu organs, the spiritual part
of organ healing. By combining these four aspects to design effective acupuncture
treatment, the cumulative effects for pain management are enormous.
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10.4 Fatigue

Cancer related fatigue is common, often difficult to treat, and is particularly prevalent
in people with advanced cancer (O’Regan and Filshie 2010). Fatigue may result from
disease progression, tumor burden, complications of cancer (anemia, weight loss),
complications of treatment (surgery, chemotherapy and RT), and psycho-spiritual
fatigue (depression, anxiety, stress, fear and emotional pollution). Although there
are roles for pharmaceutical interventions, consensus on the comparative utility of
various drugs has not been reached (Minton et al. 2008). Furthermore, many of these
therapies are associated with considerable side effects (Capodice 2010).

10.4.1 Evidence Base

Acupuncture and moxibustion may present an attractive option for fatigue relief, with
fewer side effects than pharmaceutical alternatives. Surprisingly, research into their
utility in cancer populations is in early stages. Two published studies have examined
acupuncture for fatigue in post-chemotherapy populations. A Phase II study in 2004
investigated persistent fatigue in 37 non-anemic patients who had completed cyto-
toxic chemotherapy. Participants received either 4 weeks of biweekly or 6 weeks of
once weekly acupuncture, and reported a mean fatigue score improvement of 31.1%
compared to baseline (Vickers et al. 2004). Similarly, a 2007 randomized controlled
feasibility trial of 47 Scottish cancer patients found fatigue score improvements of
36% and 19% in those undergoing acupuncture and acupressure, respectively. This
was compared to a 0.6% improvement seen in a sham acupressure group (Molassiotis
et al. 2007a). Both concluded that future large cohort studies were warranted.

The efficacy of acupuncture has also been considered in RT related fatigue. One
single arm feasibility study examined the effects of 12 sessions of acupuncture in 16
non-palliative RT patients (Mao et al. 2009a). Although expected, the study found no
statistically significant decline in fatigue or energy level over the course of RT, with
the authors suggesting a possible preventative effect of the acupuncture. In a pilot
double-blinded, randomized trial of true vs sham acupuncture in 27 women receiving
RT, improvements were seen in fatigue and fatigue distress in both groups, although
differences were not statistically significant, and recruitment was described as poor
(Balk et al. 2009).

A recent feasibility study from the United States considered fatigue in breast
cancer survivors who had undergone both chemotherapy and RT treatments (Johnston
et al. 2011). Thirteen participants were randomized to either of usual-care or self-
care education plus eight weekly acupuncture treatments. Fatigue scores did decline
significantly in the intervention group when compared to standard care, although
several recruitment strategies had to be enlisted in order to achieve the small sample
(Johnston et al. 2011).

Most pilot studies have focused on treatment-related cancer fatigue, with only a
few reports focusing on palliative settings. However, two recent feasibility studies
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considering multiple symptoms have provided early evidence for fatigue relief in
advanced cancer patients. Self-reported improvements in fatigue were seen in 32
advanced cancer patients in a single armed acupuncture study assessing multiple
symptoms and quality of life (Dean-Clower et al. 2010). Likewise, a randomized pilot
of 20 incurable cancer patients receiving either acupuncture or nurse-led supportive
care found improvements in tiredness and drowsiness in both arms (Lim et al. 2011).

While preliminary research is emerging, the evidence for all forms of cancer
related fatigue remains at feasibility level. Evidence of improvement was seen in most
studies, although none have been fully powered and some have reported difficulties
in recruitment (Balk et al. 2009; Mao et al. 2009a; Johnston et al. 2011; Lim et al.
2011). Continued larger scaled RCTs will be necessary to adequately test the efficacy
of acupuncture and related strategies. Furthermore, more studies focusing on fatigue
in palliative populations are needed, particularly considering the prevalence and
progressive nature of this symptom in patients with advanced cancer.

10.4.2 Clinical Perspective

According to TCM, the proper treatment of fatigue should be based on the under-
lying cause of the complaint. Treatment with acupuncture and moxibustion can be
conducted as follows: to improve general constitution, energy and wellness: CV4,
Qihai (CV6), CV17 and GV4 (Aung and Chen 2007; Zick et al. 2011). The fol-
lowing acupoints are for general fatigue: ST36, SP6 and Yingu (KI10) (Aung and
Chen 2007; Zick et al. 2011). For specific organ fatigue, such as the liver, treat the
liver He Sea point LR8 and the liver tonification point LR3. For anemia and bone
marrow stimulation: BL17, Juegu (GB39), LR3, SP6, Xuehai (SP10) and ST36 are
recommended (Aung and Chen 2007). For fatigue caused by psycho-spiritual duress:
HT7, PC6, TE5, BL14, BL15 and GB41 are helpful (Aung and Chen 2007; Lin and
Chen 2010; Johnston et al. 2011; Zick et al. 2011).

Many syndromes of fatigue are associated with different times of the day. Early
morning fatigue is usually associated with spleen Qi deficiency. Fatigue from three
to seven o’clock in the evening is associated with kidney Qi deficiency. If the fatigue
spans the entire day, it is associated with lung Qi deficiency (Lee et al. 2005b).
The treatment will be quite different, since according to the meridian clock, the
organ system involvement is quite different. Early morning acute conditions should
be treated with Diji (SP8) and chronic conditions with Yinlingquan (SP9). Evening
acute fatigue should be treated with Shuiquan (KI5) and chronic fatigue with KI10.
For fatigue which spans the entire day, acute conditions should be treated with
Kongzui (LU6) and chronic conditions with LU9 (Aung and Chen 2007).

Another consideration is the use of highly tonifying moxibustion techniques on
the back shu points of the bladder meridian, which are invested with the potential to
enhance and improve the energy of the other individual organs. The bladder meridian
facilitates the fastest exchange of energy from the inside to the outside, and from the
outside to the inside of the body (Aung and Chen 2007; Dorsher 2008). With needles
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and moxibustion, the tonification effect will increase in intensity. The following
bladder meridian points apply to acute and chronic fatigue conditions: treatment of
early morning fatigue can be enhanced using Pishu (BL20), evening fatigue with
Shenshu (BL23) and entire day fatigue with Feishu (BL13) (Aung and Chen 2007).

It is important to look at fatigue holistically, and to understand whether patients
have had any history of unconsciousness, including anesthesia. If so, PC6 should
be used to open the inner gate, followed by GV4 and Yintang (EX-HN3), for vital
energetic alignment of mind and spirit (Aung 1995; Aung and Chen 2007).

10.5 Breathlessness

Dyspnea, or shortness of breath, is a distressing symptom, and is particularly common
in patients with end stage disease (Cohen et al. 2005; Ben-Aharon et al. 2008). Phar-
maceutical interventions such as opioids and benzodiadazepines have been proven
effective in relieving cancer-related breathlessness, but may be associated with ad-
verse effects (Ben-Aharon et al. 2008). While supplemental oxygen can be beneficial
in numerous respiratory conditions, the benefits remain mixed in cancer populations
(Ben-Aharon et al. 2008). Acupuncture in the treatment of breathlessness is used to
dilate the bronchial passageways, and increase the perfusion of oxygen and carbon
dioxide exchange at the alveolar level (Bonta 2002).

10.5.1 Evidence Base

Cancer specific evidence for treatment of breathlessness with acupoint therapies is
very limited, with only feasibility level data available. In an early single arm pilot
study of breathlessness in 20 cancer patients who had been refractory to medication
(Filshie et al. 1996), significant improvements for breathlessness scores occurred in
70% of subjects, although the study was uncontrolled. A more recent pilot considered
acupuncture followed by self-administered acupressure in 47 advanced cancer pa-
tients (Vickers et al. 2005). Patients were randomized to either true needles and
acupressure studs applied at true points, or blunt placebo needles and acupres-
sure studs applied at sham points. Although both groups experienced improvements
both immediately and after one week of follow up, no significant differences were
observed between the true and sham groups (Vickers et al. 2005). A randomized
pilot study of acupuncture for various palliative symptoms found slightly larger im-
provements in self-scored shortness of breath when compared to controls receiving
supportive nursing care, but the study was not powered for significance (Lim et al.
2011).

The current evidence base for acupuncture and moxibustion in cancer dyspnea is
insufficient, with only two published pilot studies. However, despite current mixed
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results, studies of acupoint stimulation for other conditions have shown improve-
ments in dyspnea. These include chronic obstructive pulmonary disease (Wu et al.
2004), bronchiectasis (Maa et al. 2007) and chronic obstructive asthma (Maa et al.
2003). Given this evidence and the potential for relief with fewer side effects than
current therapies, the role of acupuncture and related therapies in breathlessness de-
serves further examination. Phase I and II data is needed to clarify the current body
of evidence and justify future fully powered RCTs.

10.5.2 Clinical Perspective

Breathlessness in palliative care is provoked by physical, mental and spiritual disor-
ders, disease and imbalance. It is very important to consider breathlessness according
to its specific etiology of syndrome differentiation (Aung and Chen 2007; Mei 2011).
Qi initiation and peripheral circulation is controlled by the lungs, which play an im-
portant role in breathing. In TCM, the general treatment for breathlessness involves
improving the flow of Qi and blood in the patient’s body, addressing Qi deficiency in
both the lung and the heart, and strengthening the lung with its complementary organ,
the kidney. In order to improve the general flow of Qi and blood, LR3 and SP10 are
very important points for enhancing recovery (Aung and Chen 2007; Johnston et al.
2011; Zick et al. 2011). Treatment of the lung Qi deficiency involves BL13, Zhongfu
(LU1), Lieque (LU7), LU9 and Tanzhing (CV17) (Aung and Chen 2007). To further
address lung Qi deficiency, according to the relation of the five elements, it is impor-
tant to treat the kidney (Yeh et al. 2006). The relationship of the lung to the kidney,
according to this theory, is as that of a mother and son; therefore, by strengthening
the kidney, it is possible to improve the relative condition of the lung. The acupoints
which strengthen the kidney are BL14, BL15, BL23, Taixi (KI3), Fului (KI7) and
KI10 (Aung and Chen 2007). To address the Qi deficiency of the heart, important
acupoints include BL14, BL15, HT3, HT7 and Juque (CV14) (Bonta 2002; Aung
and Chen 2007; Johnston et al. 2011; Zick et al. 2011).

We should not only consider the physical aspects of breathlessness, but also treat
the mental aspects of the patient’s condition, such as their anxiety, depression and
stress. For the mental components of anxiety and stress, acupoints which will be
helpful are as follows: PC6 to open the inner gate, TE5 to open the outer gate, BL15,
HT7 and EX-HN1 for anxiety. For the mental components of depression, PC6, BL14,
ST41, LR3 and Zhangmen (LR13) are beneficial (Aung and Chen 2007).

We should not forget the spiritual aspect of breathlessness, as without the treatment
for their spiritual reunion, patients will not complete recovery (Aung and Chen
2007). After undergoing chemotherapy, RT and surgery, the spiritual components
of patients’ health can be affected. Important acupoints to uplift the spirit of cancer
patients are GV7, GV9, GV20, BL17, BL46 and GB41 (Aung and Chen 2007;
Johnston et al. 2011).

Finally, it is also vitally important to treat the immune system with regard to
breathlessness, in order to prevent infections and disorders. Treating the immune
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system will improve the quality of life for patients, prevent suffering and pain, as
well as improve general well-being. The points associated with improving immune
system function are GV14 (generalized), LI11 (localized), SP10 (environmental),
ST36 (nutritional) and SP6 (hormonal) (Aung and Chen 2007; Lin and Chen 2010;
Johnston et al. 2011; Zick et al. 2011).

10.6 Depression and Anxiety

Psychological distress following cancer diagnosis is common, often due to the pa-
tient’s legitimate but uncertain feelings about his or her state of health. Studies of can-
cer populations have indicated incidences of up to 25% for depression and between
10–30% for anxiety. Because both are associated with somatic as well as psychologi-
cal symptoms, it can be difficult to distinguish the resulting physical complaints from
those already seen in advanced cancer (Wein et al. 2010). For this reason, acupunc-
ture and moxibustion may be well suited interventions for depression and anxiety,
as they allow for holistic consideration of both psychological complaints, as well as
associated symptoms such as fatigue, loss of appetite, breathlessness and insomnia.

10.6.1 Evidence Base

To date there have been no published acupuncture or moxibustion trials focusing
specifically on depression or anxiety in people with cancer diagnoses. However,
early evidence has surfaced in studies considering multiple cancer symptoms. In a
series of 32 advanced ovarian and breast cancer patients, significant improvements
in self-reported depression (p = 0.02) and anxiety (p = 0.001) were found after
4 to 8 weeks of acupuncture (Dean-Clower et al. 2010). Likewise, improvements
were reported in the anxiety and depression scores of 20 patients both immediately
and 6 weeks after undergoing weekly acupuncture treatments for 4 weeks, although
the study was not fully powered (Lim et al. 2011). Finally, a RCT of 138 post-
operative cancer patients considered combined massage and acupuncture provided in
the first 2 days following surgery. Those receiving the intervention (n = 93) reported
significant improvements in depressed mood compared to patients receiving usual
care only (n = 45) (Mehling et al. 2007).

Support for the use of acupuncture to treat depression and anxiety has also been
noted as secondary outcomes in studies focused on other symptoms. A 2009 pilot
RCT testing the feasibility of RT concurrent acupuncture for cancer-related fatigue
found improvements in depression. However, these improvements were seen in both
true and sham acupuncture groups, and differences were not significant (Balk et al.
2009). Another pilot study considered acupuncture to points in the sternum and hand
for relief of cancer-related breathlessness. In addition to improvements in breath-
lessness, significant improvements were seen in relaxation (p < 0.005) and anxiety
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(p < 0.001) in the 20 participants (Filshie et al. 1996). These results are not sur-
prising, given the association of fatigue and breathlessness with depression and
anxiety, respectively, and they highlight the importance of a holistic approach in the
consideration of psychological complaints.

Currently, studies considering acupoint therapies for cancer related depression
and anxiety have demonstrated feasibility and potential efficacy only. However, evi-
dence for improvements in depression and anxiety has been reported in cancer free
populations. Acupuncture and electroacupuncture have been shown to have equal or
greater efficacy when compared to several pharmaceutical medications for depression
(Roschke et al. 2000; Han et al. 2002). Evidence from non-cancer populations has
also emerged for acupressure and auricular acupuncture (Wang and Kain 2001; Kober
et al. 2003; Agarwal et al. 2005; Mora et al. 2007) in treating anxiety. Clearly the
use of acupoint interventions for psychological issues is an important area of further
cancer study, with larger scale trials needed.

10.6.2 Clinical Perspective

The smooth flow of patients’ Qi can be disturbed by their psychological reaction to
their diagnosis (Aung 1994). PC6 is used to open the inner gates of consciousness to
relieve depression, while TE5 allows emotional ventilation of the patients’ anxiety.
When patients have chemotherapy, RT, and surgical anesthesia, they may recognize
that the flow of energy through the liver channel is hindered, by feeling like there is
something stuck in their throat, as well as feeling the unease of stagnant energy in the
meridian systems (Aung and Chen 2007; Dorsher 2008). Depression and anxiety are
considered as part of the progression of syndrome differentiation, and thus occur at
different stages over the course of the cancer (Mei 2011; Ferreira and Lopes 2011).
Depression is mostly associated with liver Qi stagnation, and disruption of Qi flow
in the pericardium, whereas anxiety has to do with energetic disharmony of the
heart (Yeh et al. 2006). Short term depression is treated with pericardium acupoints,
medium term depression is treated with liver acupoints, and long term depression is
treated with liver and kidney acupoints. If the depression is associated with anxiety
and stress, heart acupoints should be employed (Aung and Chen 2007). To address
depression, acupuncture treatment should harmonize the body, produce smoothly
flowing liver Qi, and tonify the energy of the kidney.

Tonification of the kidney is necessary to ensure the long-term viability of the
treatment according to five elements theory (Yeh et al. 2006). According to this the-
ory, liver (wood) is complemented by kidney (water), so that the kidney supports
the liver function to produce smoothly flowing Qi. In addition to treating the peri-
cardium, liver, kidney and heart, to harmonize the body, the acupuncture treatment
should employ the acupoints GV20, EX-HN1 and ST41 (Aung and Chen 2007).
The acupoints for smoothly flowing liver Qi are BL18, LR3, LR8, LR13 and Qimen
(LR14) (Aung and Chen 2007; Johnston et al. 2011; Zick et al. 2011). In order to
tonify the kidney, KI3 is useful for developing the patient’s kidney yin, Zhaohai
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(KI6) for developing their kidney essence, Fuliu (KI7) for their kidney yang, and
KI10 for their kidney Qi (Aung and Chen 2007; Johnston et al. 2011; Zick et al.
2011).

In TCM, the heart controls the body’s spiritual essence (Dorsher 2008). Anxiety
is thus considered to be an energetic imbalance of the heart, evidenced by excessive
syndromes such as a quickened pulse, or an irregular heartbeat (Peterson 1996).
Acupuncture treatment for anxiety should harmonize and balance the heart energy.
The acupoints for balancing the heart are BL15, CV14, HT3, HT7 and LR3 (Aung
and Chen 2007; Lin and Chen 2010; Johnston et al. 2011; Zick et al. 2011).

In addition, herbal medicine, medical qigong and auricular acupuncture are very
helpful to control the patients’ depression and anxiety (Yeh et al. 2006; Liu et al.
2011). Herbal medicine has been referred to by patients as a “comfortable therapy”, in
that it involves only mild oral or infused medicines (Liu et al. 2011). Likewise, qigong
is mild for patients; akin to acupuncture without needles and herbal medicine without
herbs (Yeh et al. 2006; Aung and Chen 2007). Auricular acupoints include Shenmen
for relaxation, liver, kidney and heart for the associated organ systems, and occiput
for healing disharmony (Aung and Chen 2007; Johnston et al. 2011).

10.7 Insomnia

Cancer patients experience insomnia as a frequent symptom of psychosomatic dis-
tress. Patients may be concerned about the physical condition of their cancers, have
mental uncertainty about their treatment options, or anxiety about possible side ef-
fects they might encounter. Insomnia may also occur as a consequence of discomfort
due to treatment side effects such as vasomotor symptoms (Frisk et al. 2011). As
a result, sleeplessness is prevalent, and is one of the more significant symptoms in
cancer patients (Lu et al. 2008).

10.7.1 Evidence Base

Despite its significance in cancer populations, clinical trials considering acupuncture
or moxibustion for insomnia are lacking. However, recent evidence has emerged
from a randomized trial of electroacupuncture vs hormone treatment for women
with breast cancer related hot flashes. The electroacupuncture group experienced
improvements from baseline to 12 weeks in the number of hours slept (p = 0.05)
and the number of times they were awoken per night (p = 0.01). These parameters
remained significantly improved at 12 months (number hours slept p = 0.02; number
times awoken p = 0.003) (Frisk et al. 2011). While these results are encouraging,
improvements in sleep were likely related to decreased hot flashes, so results cannot
be generalized to other populations.
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The use of acupuncture for insomnia in non-cancer populations is better estab-
lished, although evidence remains mixed. In 2007, a Cochrane review was conducted
of RCTs evaluating a variety of insomnia meridian and acupoint strategies including
needle acupuncture, auricular magnetic and transcutaneous electroacupuncture. Al-
though the trials reported some improvements, the combined results suggested that
acupoint stimulation was not more effective than controls, and further high quality
research was needed to support the use of acupuncture for insomnia (Cheuk et al.
2007). Alternatively, a systematic review of auricular acupuncture for insomnia in-
cluded evidence from six trials, and found that recovery and improvement rates were
higher than those obtained with diazepam (p < 0.05) (Chen et al. 2007).

The current evidence base for use of acupoint therapies in insomnia is very limited.
Although there may be a role for auricular acupuncture (Chen et al. 2007), evidence
from other strategies is mixed (Cheuk et al. 2007). Further research is particularly
needed in cancer populations, as current evidence has only been examined in hot
flash-related sleeplessness (Frisk et al. 2011).

10.7.2 Clinical Perspective

Sleeplessness among cancer patients is quite prevalent, and there are many kinds of
insomnia (Lee et al. 2005b). According to TCM, the most common kinds of insomnia
in cancer patients are disharmony of the heart, liver, gallbladder and kidney (Yeh
et al. 2006; Aung and Chen 2007; Zhou 2009). Because of disharmony, each affected
organ system produces negative mental effects. The heart produces anxiety, the liver
produces anger and depression, the gallbladder produces low self-esteem and the
kidney produces fear (Aung and Chen 2007; Zhou 2009). In order to soothe the
patients, and restore the affected organ systems to their proper balance, the primary
technique the acupuncturist should employ is “opening the gates”. Opening the gates
employs TE5 for ventilation and PC6 for relaxation. Following the application of this
technique, the acupuncturist should treat the appropriate organ systems depending
on which kind of insomnia the patient experiences (Aung and Chen 2007).

Disharmony of the heart is associated with an inability to fall asleep. Effective
acupoints are PC6 (opening the gate), Yinxi (HT6) (for acute conditions), HT3 (for
chronic conditions) and HT7 (for sedation and relaxation) (Aung and Chen 2007;
Lin and Chen 2010; Johnston et al. 2011; Zick et al. 2011). Sedation points include
cupping BL14 and cupping BL15 for this kind of insomnia (Aung and Chen 2007).

Disharmony of the liver is associated with dream-disturbed sleep. It is important
to harmonize the liver by using the following acupoints: Xingjuan (LR2), LR3, LR6
(acute), LR8 (chronic) and sedation by cupping BL18 (Aung and Chen 2007). Other
acupoints can be incorporated into the treatment as required, particularly kidney
acupoints, according to the five elements theory (Yeh et al. 2006; Aung and Chen
2007).

Disharmony of the gallbladder can cause early morning awakening, which in
Western typology is associated with depression. Acupoints for this kind of insomnia
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include Waiqiu (GB36) in acute conditions, GB34 in chronic conditions, and GB41
for spiritual reunion (Aung and Chen 2007; Johnston et al. 2011).

Disharmony of the kidney can cause broken sleep. Patients experience frequent
waking states during the sleeping period, and increased nocturnal perspiration and
urination. Acupoints to use for this condition are KI3 (yin), KI5 (acute), KI7 and
GV4 (yang), KI10 (Qi) and BL23 (Aung and Chen 2007; Johnston et al. 2011).

It is very important to treat the patient with spiritual acupoints, especially in
palliative care, to obtain a more effective response. Acupoints for mental stability,
balancing of the body systems, and spiritual reconnection are very useful. For men-
tal stability, EX-HN1 is an excellent point to combine with GV20 (Aung and Chen
2007; Johnston et al. 2011). Balancing the body systems can be achieved with Ermen
(TE21), Tinggong (SI19), Tinghui (GB2), LI11 and Dabao (SP21). Spiritual recon-
nection treatment acupoints include Ghiyang (GV9), BL17, BL46, and GB41 (Aung
and Chen 2007). Auricular acupuncture is also very helpful in treating insomnia,
not only to maintain sleep patterns, but to improve the patients’ self-confidence with
self-manipulation of ear patches (Johnston et al. 2011). Useful auricular acupoints
include Shenmen, heart, tranquility and occiput (Aung and Chen 2007).

10.8 Conclusions

There is growing evidence for the role of acupuncture in palliative and supportive
cancer care. Sustained interest in the investigation of acupuncture and moxibustion
for cancer related symptoms has resulted in quality research and objective docu-
mentation of the benefits of these modalities. Although definitive evidence is not
uniformly available for all the symptoms considered, the substantial reports avail-
able for nausea and vomiting form the foundation for current and future studies in
this patient population. Reports and reviews for pain management are also numer-
ous, but there is a lack of high quality trials available for the various pain syndromes.
Integration of acupuncture and moxibustion with current anti-emetic and analgesic
pharmaceuticals is an important area of future research for both of these symptoms.

Evidence for fatigue, breathlessness, anxiety, depression and insomnia is emerg-
ing, but remains at the feasibility level. Fatigue and breathlessness are particularly
common in advanced cancer, and it is imperative that larger adequately powered tri-
als are available to address these concerns as these symptoms are not readily helped
by drugs. There is some evidence for the use of acupuncture to treat depression,
anxiety, and insomnia in non-cancer populations, but future studies are needed to
confirm their beneficial effects in cancer populations.

With the extensive clinical experience available in TCM, the challenge is to de-
sign studies that will confirm the benefits of treatment for each symptom, taking
into account the holistic approach of these modalities, and adapting them into an
analytical format. More importantly, it would also be useful to discover how best
to integrate acupuncture and moxibustion with conventional medication, given the
different strengths and limitations of each type of treatment. Ideally, the selected
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acupoints will not only augment the medication in relieving the symptom, but also
reduce the side effects that commonly accompany the various modalities of cancer
treatment.
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Chapter 11
Is Acupuncture or Moxibustion Better
than a Sham or Placebo-Treatment?

Myeong Soo Lee, Tae-Hun Kim and Edzard Ernst

Abstract The objective of this chapter is to provide an overview of the specific ef-
fects of acupuncture and moxibustion for cancer-related symptoms. Three databases,
MEDLINE, AMED and EMBASE, were searched from their inception through
February 2012. The selection of studies, data extraction, and validations were per-
formed independently by two reviewers. The risk of bias was assessed using the
guidelines of the Cochrane collaboration. A total of seven randomized controlled tri-
als comparing real acupuncture and sham acupuncture were identified. The majority
of the included studies had a low risk of bias. In two studies which assessed hot flash
symptoms in breast cancer patients, acupuncture showed specific effects compared
with sham acupuncture. In two studies that evaluated the efficacy of acupuncture
on radiation therapy-induced xerostomia, acupuncture improved the subjective and
objective outcomes of xerostomia significantly more than a sham-treatment. One
study that tested the anti-emetic effect of acupuncture demonstrated that the number
of patients experiencing nausea did not decrease significantly in the real acupunc-
ture group. In one study that evaluated the efficacy of acupuncture on aromatase
inhibitor-induced joint symptoms in breast cancer patients, the Western Ontario and
McMaster Universities Osteoarthritis Index pain score was significantly improved in
the real acupuncture group. Another study that tested the effect of electroacupunc-
ture treatment on radiation therapy-induced fatigue demonstrated that there was no
significant improvement in the real acupuncture group. This chapter concluded that
there is currently no conclusive evidence whether acupuncture or moxibustion are
better than placebo for treating on various cancer-related symptoms or not.

M. S. Lee (�) · T.-H. Kim,
Medical Research Division, Korea Institute of Oriental Medicine,
461-24, Jeonmin-dong, Yuseong-gu, Daejeon 305-811, South Korea
e-mail: drmslee@gmail.com

E. Ernst
Complementary Medicine, Peninsula Medical School,
University of Exeter, Exeter, UK

W. C. S. Cho (ed.), Acupuncture and Moxibustion as an Evidence-based Therapy 249
for Cancer, Evidence-based Anticancer Complementary and Alternative Medicine 3,
DOI 10.1007/978-94-007-4833-0_11, © Springer Science+Business Media Dordrecht 2012



250 M. S. Lee et al.

11.1 Introduction

Acupuncture and moxibustion are interventions from eastern Asian medicine, in-
cluding traditional Chinese medicine (TCM) and traditional Korean medicine, that
are currently popular in various clinical areas, such as rheumatology (Ernst and Lee
2010b; Choi et al. 2011), neurology (Kong et al. 2010), rehabilitation medicine
(Wong et al. 2011) and gynecology (Borud and White 2010; Ernst et al. 2011; Kang
et al. 2011). Acupuncture and moxibustion are also used as alternative or additive
therapies for the symptomatic management cancer (Ernst and Lee 2010a; Chan 2011;
Paley et al. 2011). According to recent reports, the prevalence of acupuncture usage
among cancer patients has been suggested to be close to 31% (Filshie and Hester
2006; Gansler et al. 2008). Considering that many cancer survivors may experience
many kinds of bothersome, chronic symptoms, such as nausea and vomiting, fatigue,
and pain, during and after cancer therapy managing such symptoms would be a sig-
nificant advance. Cancer patients need effective and safe interventions for palliative
care, and non-drug therapies such as acupuncture and moxibustion might be good
alternatives compared with pharmacological treatments (Cassileth et al. 2007; Wesa
et al. 2008).

Yet evidence of the effectiveness of acupuncture and moxibustion in cancer treat-
ment remains uncertain (Vickers 2004). The efficacy of acupuncture and moxibustion
needs to be evaluated to determine whether these interventions are superior to
placebos.

Thus, the aim of this systematic review is to summarize and critically evalu-
ate all sham-controlled, randomized trials of acupuncture and moxibustion as a
symptomatic treatment for cancer.

11.2 Methods

11.2.1 Data Sources

The databases that were searched from their respective inceptions through to Febru-
ary 29, 2012 were MEDLINE, AMED and EMBASE. The search phrase used was
“(acupuncture AND cancer) OR (moxibustion AND cancer)”. In addition, our own
files and relevant journals (FACT—Focus on Alternative and Complementary Thera-
pies) were manually searched. Full papers of all articles were obtained and thoroughly
read.

11.2.2 Study Selection

All articles were included that reported a randomized clinical trial (RCT) in which
patients with any type of cancer were treated with needle acupuncture with or without
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electrical stimulation to relieve the symptoms of cancer. Acupuncture was defined as
the insertion of needles into the skin and underlying tissues at particular sites, known
as acupuncture points, for therapeutic or preventive purposes. Trials testing other
forms of acupuncture, such as laser acupuncture or auricular acupuncture without
needling, were excluded. To be included, a trial had to compare needle acupuncture
with various forms of sham acupuncture in a parallel or cross-over design. Only
publications in English were included. Dissertations and abstracts were excluded.
Trials in which the sample size was less than ten patients in each arm and trials
that used less than 4 weeks treatment were also excluded. Trials evaluated only the
outcomes related to immunological or other surrogate endpoints were excluded.

11.2.3 Data Extraction and Risk of Bias Assessment

All articles were read by two independent reviewers (MSL and THK), who extracted
data from the articles according to predefined criteria. The risk of bias was assessed
using the Cochrane classification for eight criteria: random sequence generation,
allocation concealment, patient blinding, assessor blinding, reporting of drop-out or
withdrawal, intention-to-treat analysis, selective outcome reporting and other poten-
tial biases. Disagreements were resolved by discussion between the two reviewers
(MSL and THK), with the opinion of a third reviewer (EE) sought if necessary.

11.2.4 Outcome Measures and Data Synthesis

In the absence of clinical heterogeneity, the results were synthesized in a meta-
analysis. The mean change in outcome measures compared with the baseline was
used to assess differences between the intervention and the control groups. Weighted
mean differences or standardized mean differences and 95% confidence intervals
(CIs) were calculated using Cochrane Collaboration’s software (Review Manager
version 5.0, Copenhagen: The Nordic Cochrane Centre). Where necessary, we con-
tacted the primary authors to acquire or verify data. Differences compared to the
sham control were considered relevant. The variance of the change was inferred
using a correlation factor of 0.5. Cochrane’s Q-test and I2 were used to assess het-
erogeneity. Heterogeneity was assumed if the χ2 test was p < 0.10 and the I2 was
greater than 75%. In the case of heterogeneity, we attempted to identify and explain
the heterogeneity using subgroup analysis. Subgroup analysis was performed for
subsets of studies and symptoms of cancer. Where possible, publication bias was
assessed using a funnel plot. Post hoc sensitivity analyses were performed to test the
robustness of the overall effect.
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Fig. 11.1 Flow chart of the publication selection process. RCT randomized controlled trial

11.3 Results

11.3.1 Study Description

The searches identified 664 potentially relevant articles of which 578 were excluded
after screening the abstracts (Fig. 11.1). A total of 84 articles were read by two
independent reviewers in full and 76 were excluded: 38 were not RCTs, 39 RCTs
were excluded because three were RCTs but tested mixed interventions of treatments,
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two compared two different types of acupuncture, two had a small sample size, two
employed a one-time treatment, six were not related to cancer symptoms, one used
surrogate outcomes, four were published as abstracts, one was a publication of the
same trial with different outcomes, twelve did not use sham controls and two were
not related to acupuncture.

Therefore, 7 RCTs met our inclusion criteria (Blom et al. 1996; Deng et al. 2007;
Balk et al 2009; Hervik and Mjaland 2009; Crew et al. 2010; Enblom et al. 2012;
Meng et al. 2012) (Table 11.1). These studies targeted a range of different symptoms
including radiation-induced nausea (Enblom et al. 2012), hot flashes in breast cancer
patients (Deng et al. 2007; Hervik and Mjaland 2009), aromatase inhibitor-induced
joint pain (Crew et al. 2010), xerostomia (Blom et al. 1996; Meng et al. 2012) and
cancer-related fatigue (Balk et al. 2009). Four studies originated from the US (Deng
et al. 2007; Balk et al. 2009; Crew et al. 2010; Meng et al. 2012), two from Sweden
(Blom et al. 1996; Enblom et al. 2012) and one from Norway (Hervik and Mjaland
2009).

Specific sensations following acupuncture stimulation, called ‘deqi’, were men-
tioned in all of the trials (Table 11.2). Deqi was regarded as the arrival of Qi, which
is considered to be essential for clinical efficacy according to ancient acupuncture
theory.

11.3.2 Risk of Bias

The majority of the included studies showed a low risk of bias in each domain.
Among the seven RCTs, five studies (Deng et al. 2007; Balk et al. 2009; Crew
et al. 2010; Enblom et al. 2012; Meng et al. 2012) appropriately conducted sequence
generation and allocation concealment (Table 11.3). All of the included studies used
sham acupuncture as a control with blind participants. Only three studies (Deng
et al. 2007; Crew et al. 2010; Enblom et al. 2012), however, clearly reported the
blinding methods of the outcome assessors. Two studies (Blom et al. 1996; Hervik
and Mjaland 2009) did not appropriately report drop-out or withdrawal. In one RCT,
statistical analysis was conducted on an intention-to-treat basis (Meng et al. 2012).
Two studies were suspected of not reporting all the outcomes that had been originally
planned to be reported (Deng et al. 2007; Crew et al. 2010).

11.3.3 Outcomes

11.3.3.1 Nausea-related to Radiation Therapy

One RCT tested the effects of acupuncture on nausea related to radiation therapy
in patients with various cancers compared to non-penetrating acupuncture (Enblom
et al. 2012). There were no differences between five weeks of acupuncture and sham
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acupuncture for reducing the number of patients experiencing nausea, the mean
number of days with nausea and the amount of anti-emetic consumption.

11.3.3.2 Hot Flashes in Breast Cancer Patients

Two RCTs compared the effects of acupuncture with sham acupuncture in breast
cancer patients (Deng et al. 2007; Hervik and Mjaland 2009). One RCT showed
favorable effects of acupuncture for reducing hot flash frequency during both the
daytime and nighttime compared to minimal penetrating sham acupuncture (Hervik
and Mjaland 2009). In contrast, the other RCT failed to show any beneficial ef-
fects of acupuncture for hot flash frequency per day during the treatment and after
the treatment period compared with non-penetrating sham acupuncture (Deng et al.
2007).

11.3.3.3 Joint Symptoms in Breast Cancer Patients

One RCT tested the effects of acupuncture on aromatase inhibitor-induced joint pain
in breast cancer patients compared with sham acupuncture (Crew et al. 2010). The
acupuncture group experienced more pain reduction using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) and Brief Pain Inventory
Short Form (BPI-SF) indices compared with superficial penetrating acupuncture.
Furthermore, this study demonstrated beneficial effects on joint function using the
WOMAC and on physical well-being using the Functional Assessment of Chronic
Illness Therapy-General scale.

11.3.3.4 Xerostomia-induced by Radiotherapy

Two RCTs compared acupuncture with superficial needling and non-penetrating
acupuncture as sham techniques (Blom et al. 1996; Meng et al. 2012). Both of
these studies showed no significant intergroup differences regarding unstimulated
and stimulated salivary flow rates. One RCT (Meng et al. 2012) showed benefi-
cial effects of acupuncture on subjective symptoms measured by a patient-reported
questionnaire, while the other RCT (Blom et al. 1996) failed to do so.

11.3.3.5 Cancer-related Fatigue

One RCT compared the effects of acupuncture for cancer-related fatigue in various
cancer patients compared with non-penetrating acupuncture (Balk et al. 2009). The
acupuncture group showed improvement in fatigue using the Functional Assessment
of Chronic Illness Therapy-Fatigue scale, but there was no significant difference
between the two groups.
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We had originally intended to submit the above data to a formal meta-analysis.
However, the statistical and clinical heterogeneity of the studies prohibited us from
doing so.

11.3.3.6 Adverse Events

Six RCTs mentioned adverse events in detail (Blom et al. 1996; Deng et al. 2007;
Balk et al. 2009; Crew et al. 2010; Enblom et al. 2012; Meng et al. 2012). One study
reported adverse events for both real and sham acupuncture (Enblom et al. 2012).
Bleeding was reported only in the real acupuncture group, but the participants of
both groups equally reported tiredness and dizziness at the same time. Hematoma at
the acupuncture points and mild dizziness were reported in two studies (Blom et al.
1996; Deng et al. 2007). One RCT reported pain at the acupuncture points (Crew
et al. 2010). There was no adverse event in two of the studies (Balk et al. 2009; Meng
et al. 2012).

11.4 Discussion

This systematic review identified only a few sham-controlled acupuncture RCTs and
no sham-controlled moxibustion studies. Their results are contradictory and, in total,
fail to provide convincing evidence for the effectiveness of acupuncture in cancer
care. Several individual studies suggested a positive effect of real acupuncture on
cancer-related conditions, but all of these trials had small sample sizes. Overall,
our findings provide no convincing evidence that acupuncture is beneficial beyond
a placebo-response.

Our previous overview suggested that there are clinically beneficial effects of
acupuncture for chemotherapy-induced nausea and vomiting, while the evidence is
mixed for xerostomia and cancer pain (Choi et al. 2012). The results of the present
systematic review are similar to the overview. The overview, however, expressed
concern regarding the poor methodological quality of the included primary studies
(Choi et al. 2012).

No sham-controlled trials of moxibustion met our inclusion criteria. If we assume
that the effects of moxibustion could occur by stimulating acupuncture points with
heat, sham moxibustion paradigms may include treating outside acupuncture points
on non-acupuncture points or preventing heat stimulation on acupuncture points or
areas. Two sham moxibustion devices, which are designed to minimize heat transfer,
have been described to date (Park et al. 2009; Wang et al. 2009). These methods
could help achieve patient and practitioner blinding in future studies.

Several sham acupuncture methods have been developed. These methods range
from puncturing the skin outside acupoints, inserting the needle at non-acupoints
or superficially puncturing the skin without stimulation. In the present systematic
review, no conclusive evidence of the superiority of real acupuncture was found
compared with sham acupuncture regardless of the acupuncture technique employed.
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Non-penetrating sham acupuncture was reported to be more effective than placebo
tablets for subjective pain outcomes (Kaptchuk et al. 2006). This observation may
suggest that the effects of needle acupuncture with or without electric stimulation
could be non-specific by nature. The effectiveness of acupuncture for hot flashes
(Deng et al. 2007; Hervik and Mjaland 2009) and xerostomia (Blom et al. 1996;
Meng et al. 2012) are mixed. One trial suggested positive effects of acupuncture in
reducing joint symptoms (Crew et al. 2010).The other two studies failed to relieve
radiation induced nausea (Enblom et al. 2012) and fatigue (Balk et al. 2009). Most
of the studies were too small to generate reliable findings.

The results of this systematic review are consistent with several possible interpre-
tations. Acupuncture might be ineffective, the studies might have been inadequately
designed or the treatment had not been optimally administered or sham acupunc-
ture is also an effective treatment. For example, the number of treatment sessions
could have been too small to generate a significant effect, treatment could have been
suboptimal, or the protocol applied in the acupuncture group might not have been
suitable for treating the specific cancer-related symptoms.

The rationale for the selection of acupuncture points was stated in 5 RCTs (Blom
et al. 1996; Deng et al. 2007; Balk et al. 2009; Hervik and Mjaland 2009; Crew
et al. 2010). The authors quoted expert opinions, standard acupuncture protocols, or
previous studies or recommendations from textbooks to justify their point selection.
Needle stimulation causing a typical needle sensation has been claimed to be impor-
tant for reaching the maximum effects of acupuncture on pain. This needle sensation
(Deqi) was considered in all of the included RCTs.

One argument for using acupuncture for the management of the symptoms of
cancer patients might be that it is safer than other therapeutic options. Six RCTs
assessed adverse events of acupuncture treatment (Blom et al. 1996; Deng et al.
2007; Balk et al. 2009; Crew et al. 2010; Enblom et al. 2012; Meng et al. 2012), and
one RCT did not (Hervik and Mjaland 2009). Mild adverse effects of acupuncture
were noted for both real and sham acupuncture. Relative to those of drug therapies,
however, these are mild, infrequent and perhaps even negligible.

The limitation of our systematic review pertain to the potential incompleteness
of the evidence reviewed. We aimed to identify all studies on the topic. The dis-
torting effects of publication bias and location bias on systematic reviews are well
documented (Ernst and Pittler 1997; Pittler et al. 2000; Rothstein et al. 2005). We
restricted our review to RCTs published in English, and only a relatively small num-
ber of databases were searched. Therefore, there may be relevant publications which
we missed. Further limitations include the paucity and the often suboptimal quality
of the primary data.

11.5 Conclusion

The evidence from sham-controlled RCTs of acupuncture or moxibustion for treating
several symptoms of cancer is limited by the paucity and poor quality of the primary
data. Collectively, the RCTs available to date fail to convincingly demonstrate the
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effectiveness of acupuncture or moxibustion in cancer care. Further research is re-
quired to investigate whether there are specific benefits of these treatments for cancer
patients.

Future RCTs of acupuncture or moxibustion should adhere to accepted method-
ological standards. The reviewed studies have a number of problems, e.g. expertise of
practitioners, the pluralism of acupuncture, frequency and duration of treatment, the
consideration of point specificity, validated sham intervention methods, employing
validated primary outcome measures and adequate statistical tests, and heteroge-
neous comparison groups. Even though it is difficult to blind practitioner to treatment,
employing assessor blinding and allocation concealment are important for reducing
bias.
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Chapter 12
Safety and Side Effects of Acupuncture
and Moxibustion as a Therapy for Cancer

Stephen M. Sagar and Raimond K. Wong

Abstract Acupuncture and moxibustion are safe treatments if implemented by
trained, regulated practitioners with knowledge of human anatomy and potential
adverse effects. Major (life-threatening) adverse effects are quite rare. They in-
clude pneumothorax, major hemorrhage, infection, septicemia, perforation of the
brain stem, spread of blood-borne infections (such as hepatitis and human im-
munodeficiency virus), vascular damage, perichondritis, organ perforation, cardiac
tamponade, bacterial endocarditis, arrhythmias, burns, scarring and allergic reac-
tions. Instant recognition of these complications is required for successful emergent
treatment, which may be life-saving. Minor adverse effects include mild skin reac-
tions, dermatitis, local pain, bruising, syncope, and drowsiness. These are usually not
problematic unless allowed to cause complications, such as trauma from syncope.
Thorough history taking and attention to high practice standards will reduce the com-
plication rate. This chapter covers well-documented adverse effects of acupuncture
and provides guidance to avoid complications. In addition, it suggests guidelines for
suspecting and dealing with acute emergencies. Cancer patients can be more sus-
ceptible to complications such as infection and bleeding. Moxibustion will also be
examined, since it is often used as an integral part of cancer treatment in the East.
It is important that the acupuncturist works closely with the oncologist to ensure
appropriate application of acupuncture/moxibustion and to reduce the incidence of
complications and ensure their timely management when they do occur. Risk factors
for complications include: inadequate training, bleeding disorders, immunocompro-
mised state, asthma, cachexia, diabetes, open wounds, cardic valve abnormalities
and vasovagal sensitivity. There is evidence that increased training and awareness
of potential adverse effects will reduce the incidence of adverse effects. Informed
patient consent is important. Hospital and clinic practice guidelines and certification
of staff will ensure that practice is as safe as possible.
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12.1 Introduction

12.1.1 Acupuncture

In Traditional Chinese Medicine, acupuncture and moxibustion are integral therapies
for the supportive care of cancer patients. They are used together with Chinese
medicinal herbs to optimize health and to stabilize or cure the cancer. In Western
medicine, acupuncture is mainly recognized for symptom control and alleviating
the adverse effects of both the cancer and the cytotoxic treatments. Its utility has
been established for specific indications using new data accumulated from clinical
trials (Sagar 2008). Systematic reviews for specific indications are emerging and
contributing to practice guidelines. For example, the role of acupuncture (or electrical
stimulation of acupoints) to treat radiation-induced xerostomia has been critically
reviewed (O’Sullivan and Higginson 2010). Although randomized controlled trials of
acupuncture are methodologically challenging, they remain the capstone for clinical
evidence in Western cancer clinics.

Since acupuncture is an invasive procedure, major concerns as to its safety were
raised by Western physicians (Ernst and White 1997). In addition, their skepticism
that it had any physical effect beyond placebo led to an initial focus on its potential
to do harm. This was well-founded, since there were early reports of major adverse
effects, such as the blood-borne transmission of hepatitis, septicemia due to an in-
fected puncture site, and pneumothorax. This led to the eventual establishment of the
regulation of acupuncture needles and the establishment of professional standards.
For example, early Western acupuncturists would use a personal set of needles that
would be autoclaved (with variable effectiveness) between patients. Currently, health
regulatory bodies, such as the US Food and Drug Administration (FDA) only allow
factory sterilized disposable needles (and these must meet acceptable manufacturing
standards). The FDA recognizes and regulates the acupuncture needle as a Class II
medical device. The prevention of the spread of infection was bolstered by West-
ern acupuncture training that placed major emphasis on preventing infection through
cleaning the skin and using disposable sterile needles. In addition, some contraindica-
tions and cautions were taught, such as avoiding lymphoedematous limbs, patients
with cardiac valve abnormalities, dermatitis, etc. The new Western acupuncture
schools (such as the Acupuncture Foundation of Canada) placed particular emphasis
on the knowledge of human anatomy and prior medical training. These concerns were
reinforced by new diagnostic imaging techniques that demonstrated the variability
in dermal depth, organ positions, and aberrant foramina between different patients
(Stark 1985, Chen et al. 2008). Reports of pneumothorax and pithing of the brain
stem reduced the credibility of acupuncture. Migrating acupuncture needles were oc-
casionally discovered on imaging and at surgery. However, it should be emphasized
that these major adverse effects are currently rare owing to improved training and
regulation of acupuncturists that has led to caution when using the riskier acupuncture
points. Correct acupuncture technique is mandatory at certain sites, such as placing



12 Safety and Side Effects of Acupuncture and Moxibustion as a Therapy for Cancer 267

needles horizontally (rather than deep vertical penetration). Electrical current passed
through the acupuncture needle could interfere with a pacemaker or internal defib-
rillator. Points near the device should be avoided. In addition, caution should be
exercised in patients with a history of arrhythmias, especially electrical stimulation
across the arms and chest (Fujiwara et al. 1980; Thompson and Cummings 2008).

In addition to adverse effects from errors of commission, inappropriate treatment
with acupuncture results in errors of omission. It is important that acupuncturists re-
alize the appropriateness of biomedicine and surgery in specific circumstances. This
requires some training in general medicine and excellent communication between
the acupuncturist and practitioner. In the West, the primary treatment of cancer would
be biomedical, with acupuncture being used in a supportive role.

12.1.2 Moxibustion

Moxibustion is a traditional Chinese method that uses the heat generated by burning
herbal preparations containing Artemisia vulgaris to stimulate acupuncture points.
There are two types of moxibustion. Direct moxibustion is applied directly to the
skin surface at an acupuncture point. In indirect moxibustion some insulating ma-
terials are placed between the moxa cone and the skin. Sometimes the acupuncture
needle is heated with smoldering moxa attached to the head and shaft of the needle
(Word Health Organization 2007). Assuming that moxibustion has some action for
cancer patients, possible mechanisms of action have been evaluated. Moxa may be
absorbed at acupuncture points, as well as direct effects due to acupuncture point
stimulation from heat. Mechanisms may be similar to acupuncture, including both
fascial and neurological activity. Of course, in models of Asian medicine, its activity
will be translated into the flow of Qi along meridians. Moxibustion does influence
the multiple cortical, subcortical/limbic, and brainstem areas. This is partly mediated
through opioid and monoamimergic neurotransmission (Napadow et al. 2005; Han
2003; Dhond 2007). Another possible mechanism includes an influence on the heat
shock proteins and the function of immune cells. It has been shown that moxibustion
can up-regulate heat shock protein and decreases the gastric injury and apoptosis of
gastric mucosal cells (Yi et al. 2007; Pei 1995). Laboratory work suggests that moxi-
bustion improves the function of immune cells. Moxibustion induces higher cellular
immune function and increases the content of β-endorphin in the lymphocytes of the
spleen in HAC cancer mice. Moxibustion may modulate immunity through a neuro-
hormonal regulatory mechanism. Moxibustion also inhibits the growth of tumor and
enhances cellular immune functions via cytokine production (IL-2 or IL-12 ) and the
increase of natural killer cell activity in tumor-bearing mice (Qiu et al. 2004).

In cancer patients, moxibustion is reported to strengthen the mechanisms of host
defense through a response to heat-induced local inflammation. It produces immuno-
logical responses that include increased numbers of lymphocytes. One study suggests
it can help restore immune functions affected by radiation (Hau 1989). In a study
of mice, moxibustion at Dazhui (GV14) inhibited the growth of tumors through
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enhancing cellular immune functions, probably by improvement of the production
of cytokines, such as IL-2, and the resulting increased activity of natural killer cells
(Jian 1995).

The neurotransmitter, galanin is synthesized in response to moxibustion. It can
regulate pain, spasms and neurological disorders such as depression and anxiety
(Kashiba et al. 1992). In a laboratory study on rabbits, the equivalent to Zu-
sanli (ST36) was treated with moxibustion, and it was shown that smooth muscle
spontaneous bowel movements decreased (Jiqing et al. 1986), suggesting that neuro-
transmitters were involved. The antispasmodic effect is consistent with what is seen
during the clinical treatment of stomach and intestinal spasms with relief of diarrhea.

One of the most frequently mentioned uses of moxibustion in the Chinese liter-
ature is to stimulate the immune system. It is not yet known whether moxibustion
differs in its effects compared to acupuncture alone. In the elderly, moxa-heated
acupuncture needles (using needles and moxa applied for 20 min and daily treat-
ment for 10 days applied to ST36) improved the production of IL-2 (Su 2003). In
the system of traditional Chinese medicine, spleen deficiency (a subcategory of Qi
deficiency) syndrome is often associated with weakened immune functions. An as-
sessment of the immunological effects of moxibustion in the success or failure rate of
cancer treatments was conducted suggesting it was important in reducing symptoms
(Huaisheng 1995).

None of the theories of moxibustion therapy are fully established. A systematic
review of the effectiveness of moxibustion for supportive cancer care showed that it
was only effective for reducing nausea and vomiting (Lee et al. 2010). The review was
not limited to the English language literature. However, all studies have a high risk
of bias, so effectively there is not enough evidence to draw any conclusion. Further,
the role of moxibustion, in our experience, is controversial in most Western medical
clinics, although used in traditional Asian clinics. However, experience from Asia
suggests that it may have an important role to play with acupuncture, especially in
reducing fatigue and pain, as well as improving immunity. Some clinics are restricted
by fire regulations and the controversial mistaken identity with marijuana. In addition,
the smoke can result in respiratory adverse effects for some patients. Smokeless moxa
sticks or a heat lamp can be used as alternative methods for applying heat. When heat
sources are used, extreme caution should prevent local skin burns. In some traditions,
scarification and scarring with a moxa burn is used as part of the therapy. This is not
recommended by these authors.

12.2 Adverse Effects of Acupuncture

Acupuncture is a very safe treatment with a low side effect profile when admin-
istered by a trained practitioner who is aware of contraindications and high-risk
situations (White et al. 2001). In a study of 98,000 patients, only six reported major
adverse events related to the acupuncture (Melchart et al. 2004). These included
pneumothorax, vasovagal reaction, hypertensive crisis, an acute asthma attack, and
exacerbation of depression. A follow up study of 6,400 patients reported 10%
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adverse effects of which only 0.3% were serious (MacPherson et al. 2004). This
did not prevent most patients seeking further acupuncture. A prospective study of
34,000 treatments by traditional acupuncturists (nearly 600 practitioners) reported
no major life-threatening events, a 15% rate of minor events, and only a 0.3% rate
of major events (MacPherson 2001). A prospective study from the Czech Republic
surveyed 140,000 acupuncture treatments and found that 7% of patients felt faint and
0.28% actually fainted (Umlauf 1988). The incidence of pneumothorax was rare at
only 1/70,000 treatments. In a large prospective study of 74,000 patients, there were
approximately 7.5% adverse effects of which only 2% required treatment and this
was mainly self administered by the patients themselves (Witt et al. 2011). Assuming
there is evidence that the acupuncture treatment is effective for reducing symptoms,
the adverse effect rate is less than many drugs that are indicated for supportive care.
The relative therapeutic gain should be considered when prescribing treatment op-
tions. A systematic review on the safety of acupuncture showed a range of common
adverse effects (Ernst and White 2001). In the nine studies reviewed, the most com-
mon adverse events found were needle pain (1–45%), tiredness (2–41%), and local
bleeding (0.03–38%). The incidence of faintness and syncope ranged from 0 to 3.0%.
Feelings of relaxation were reported by 86% of the patients. Pneumothorax was rare,
occurring only twice in nearly a quarter of a million treatments.

Proper training in acupuncture and professional standards are essential for safety.
An Australian study found that less than 1 year’s training resulted in 2.07 adverse
events per year; 37–48 months’ training reduced this to 1.35 adverse events per year;
and 49–60 months’ training reduced this further to 0.92 adverse events per year
(Bensoussan and Myers 1996).

Adverse effects shall be divided into major or life-threatening, and minor or non-
life-threatening. Major adverse effects are relatively rare and include pneumothorax,
organ or brain perforation, severe bleeding, systemic infection, and arrhythmia. With
adequate training and appropriate precautions, these can mainly be avoided. Minor
effects include mild bruising, local pain, syncope, drowsiness, headache, and an
atopic reaction. These can be minimized but are not always avoidable. However,
with adequate explanation and informed consent, these minor adverse effects do not
pose a problem when acupuncture is being used for an appropriate clinical indication.

12.2.1 Major Adverse Effects of Acupuncture

Major adverse effects are potentially life-threatening but quite rare. They are reduced
by excellence in training and maintaining professional standards. The practitioner
should recognize the worst case scenario when inserting needles or studs into specific
acupuncture points. High risk situations and points that are more likely to result in
complications should be avoided or the risks minimized by appropriate extra care.
The patient should be warned of potential complications and asked to report relevant
symptoms. Urgent referral to an emergency specialist for diagnosis and treatment
must be made if a serious complication is suspected.
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Major adverse effects of acupuncture (in order of frequency of reports, see
Appendix for references):

• Pneumothorax
• Hepatitis, human immunodeficiency virus (HIV), and other blood-borne infec-

tions
• Retained needle, migrating needle and/or organ perforation
• Brain or spinal cord perforation (pith)
• Bacterial endocarditis
• Perichondritis
• Pericardial effusion or tamponade
• Septicemia
• Major hemorrhage
• Pseudoaneurysm/thromboplebitis
• Compartment syndrome
• Skin infection
• Abscess

Pneumothorax is the most common serious complication that is reported in the liter-
ature. Some cases occurred because a blanket was pulled over the patient and pushed
the needle further in. Other cases occurred because of the patient falling with a nee-
dle in place after developing syncope. Rarely is the pneumothorax a result of direct
deep penetration by a well-trained and experienced practitioner. Caution must be
practiced for certain points, such as Jianjing (GB21), and horizontal shallow inser-
tion should be used in this situation. In addition, patients with hyperinflated lungs
(such as asthma and emphysema) or with thin chest walls (such as cancer cachexia)
are at additional risk. Obviously, subjects should not be released with permanent
insertions at these high-risk points and should not be doing self-acupuncture. A good
practice would be to observe patients for 30 min after treatment, but this does not
exclude the later development of a pneumothorax. An early pneumothorax can only
be diagnosed with a chest X-ray. A puncture of the pleura can rapidly progress to
a tension pneumothorax in which air becomes trapped in the pleural space and the
rapidly escalating pressure prevents further inspiration and causes collapse of the
cardiac output. At that point, urgent intervention with a chest drainage tube is re-
quired. Early suspicious signs can include a dry cough, dyspnoea and chest pain.
These signs should indicate a medical emergency.

Perforation of an artery can result in a major hemorrhage. Dilated (varicose) veins
can also bleed profusely. The situation is made worse by anticoagulants, inherited
coagulation disorders, and platelet aggregating inhibitors (including aspirin). The
patient should always have a full drug history taken as well as an inquiry into genetic
disorders such as hemophilia. Cardiac tamponade is recorded in the literature. Ec-
topic sternal foramina may sometimes increase the subject’s susceptibility to cardiac
perforation. Bleeding into a cavity is usually accompanied by severe pain (pleural,
pericardial, or peritoneal irritation) and an obtund patient. Bleeding into a muscle
may present simply as an enlarging lump. Again, a high index of suspicion is re-
quired, with immediate referral as an emergency if this complication is suspected.
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Organ perforation has also been reported with retained or broken needles. A needle
count should always be carried out at insertion and removal. If the patient is sent
home with semi-permanent studs, careful education of the subject is important, em-
phasizing that regular self-monitoring is essential. Avoidance of infection by good
hygiene is imperative. High risk points must be avoided in these subjects.

The risk of infection is reduced by good hygiene, skin cleaning and the use of
sterile needles. Greater caution must be exercised with immune-suppressed subjects.
The needle should not be inserted through infected skin since the resultant bacteremia
can lead to septicemia (infection of the blood), distant abscesses, and bacterial endo-
carditis. Staphylococcus poses a major risk of distant abscesses spread via the blood.
Septicemia can result in shock, renal failure, and death. Needled contaminated skin
can introduce “flesh eating disease” or necrotizing fasciitis, a particularly virulent
form of group A streptococcal infection of the soft tissues.

The spread of infection through needle contamination with blood and other body
fluids should be impossible when using sterile disposable needles. In fact it is law in
some jurisdictions that the needles cannot be reused. All acupuncture needles must
be sterilized, single use needles. That means that the needles are only used once
and then disposed of. This prevents any spread of infections and ensures that every
needle is clean and safe to use. It is important that the manufacturing standards and
sterilization of these disposable needles are regulated by the importing jurisdiction.
Of course, this does not prevent cross-infection from an accidental needle stick injury
to the practitioner. It is important that precautions are taken to prevent this by care in
needle insertion and removal, protecting the needle with a sheath, and using a sharps
box for disposing of used needles. If a needle stick injury does occur, this should be
documented, and both patient and practitioner should present for testing for hepatitis
and HIV status, and possible prophylaxis. Practitioners should seriously consider
hepatitis B vaccination prior to practicing acupuncture.

A needle placed near the craniocervical junction can result in perforation of the
medulla oblongata. Pain can be local, in the head, or radiating into the trunk or
limbs. A case is well described by Fukaya et al. (2011). The latter case was caused
by a broken needle that migrated into the brainstem. The neck must be urgently
immobilized to prevent further migration, and neurosurgical extraction carried out.
Bleeding into the brainstem can result in sudden death.

Acupuncture in children will require special precautions, especially since the
depth of insertion will be less than adults. The safe depth to which the 12 abdominal
CV meridian acupoints can be needled was found to increase with age, body weight
and waist girth in pediatric patients aged 7–15 years. Practitioners who perform
acupuncture in pediatric patients should be aware of the large variations in the safe
depth of acupoints to prevent possible complications (Chen et al. 2008).

Retained needles can result in organ perforation and fistulae. Ulloth and Jaines
(2007) report a CSF fistula and spine-related headache that resulted after embedded
acupuncture needles migrated into the lumbar spinal canal (Fig. 12.1). The patient
had undergone a series of low-back acupuncture treatments, the most recent of which
had been approximately 14 months prior to the onset of his headache. During his final
acupuncture session, several acupuncture needles had been inadvertently driven into
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Fig. 12.1 Lateral radiograph
of the lumbar spine
demonstrating three thin
metallic objects (arrows)
posterior to three lumbar
vertebrae

the soft tissues of his lower back. The acupuncturist assured the patient that the re-
tained needles were harmless. The patient underwent surgical removal of the retained
needles located at L1, L2, and L3. The L3 needle was noted to have penetrated the
lamina and was projecting into the spinal canal. A broken needle can damage tissue,
perforate organs, and migrate into body cavities. It is important to check that each
withdrawn needle is intact and that a fragment is not left behind. A broken needle
may arise from poor quality manufacture, erosion between the shaft and the handle,
strong muscle spasm or sudden movement of the patient, incorrect withdrawal of a
stuck or bent needle, or the prolonged use of galvanic current. If, during insertion,
a needle becomes bent, it should be withdrawn and replaced by another needle. Too
much force should not be used when manipulating needles, especially during lifting
and thrusting. The junction between the handle and the shaft is the part that is apt to
break. Therefore, in inserting the needle, one quarter to one-third of the shaft should
always be kept above the skin. If a needle breaks, the patient should be told to keep
calm and not to move, so as to prevent the broken part of the needle from going
deeper into the tissues. If a part of the broken needle is still above the skin, remove
it with forceps. If it is at the same level as the skin, press around the site gently
until the broken end is exposed, and then remove it with forceps. If it is completely
under the skin, it is probably best to take the patient to an emergency department for
surgical intervention. The limb or body part should be immobilized to prevent further
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migration until emergency surgical treatment can be carried out. It is important not
to make the damage worse.

12.2.2 Minor Adverse Effects of Acupuncture

Minor adverse effects are not life-threatening and are more common. Local pain is
quite usual and is often described as Deqi in the TCM literature, and is thought to be
a prerequisite of effectiveness. This should be differentiated from severe persistent
pain, which could suggest a complication. Petechiae and local bruising are common,
but can be minimized through avoiding the puncture of veins. A study in pediatric
cancer patients revealed minimal complications in the setting of an academic cancer
centre with highly trained and experienced acupuncturists (Ladas et al. 2010). This
was a retrospective case series that provided descriptive data on the safety of acupunc-
ture using Japanese J-type Seirin needles, with mild manual stimulation administered
at 0.5-cun depth in patients with cancer with and without thrombocytopenia. Of 237
acupuncture sessions, 20%, 8% and 19% of the sessions were administered to pa-
tients with severe, moderate, and mild thrombocytopenia, respectively. No bleeding
side effects were observed. The study suggests that acupuncture is safe even in the
setting of platelet counts below 50,000/μL. Seirin needles are particularly sharp and
may reduce tissue tearing.

Minor adverse effects of acupuncture (in order of frequency of reports, see
Appendix for references):

• Dermatitis
• Pain (at site of insertion or beyond)
• Bruising
• Syncope
• Fatigue and/or drowsiness
• Cutaneous herpes
• Argyria pigmentation
• Worsening symptoms
• Headache
• Stiffness
• Agitation

After insertion, the practitioner may find it difficult to withdraw the needle. This is
due to muscle spasm, rotation of the needle with too wide an amplitude, or rotation in
only one direction causing the muscle fibers to tangle around and grip the shaft. The
patient should be asked to relax. If the cause is excessive rotation in one direction, the
condition will be relieved when the needle is rotated in the opposite direction. If the
stuck needle is due to muscle spasm, it should be left in place for a while, and then
withdrawn by rotating, or massaging around the point, or another needle inserted
nearby which often relieves the grip on the needle. If the stuck needle is caused by
the patient having changed position, the original posture should be resumed and the
needle withdrawn.
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Syncope is common, especially after the first treatment. Syncope during acupunc-
ture treatment is a form of vasovagal syncope (also called neurally-mediated or
neurocardiogenic syncope), which causes a sudden decrease in or brief cessation of
cerebral flow caused by hypotension from inhibition of the sympathetic nervous sys-
tem and activation of the parasympathetic nervous system (Chen et al. 1990; Abbound
1993). Acupuncture is known to modulate the sympathetic to parasympathetic activ-
ities and this is demonstrated by the technique of heart rate variability measurement
(Alraek and Tan 2011). The patients often complain of not feeling well and/or fear of
blackouts. This is followed by pallor, weakness, lightheadedness, yawning, nausea,
diaphoresis, hyperventilation, and subsequently blurred vision. Despite recovering
spontaneously in most cases, some patients may lose consciousness, especially if
they are not managed immediately (Chen et al. 1990, Norheim and Fønnebø 1996).
Convulsive syncope, characterized by irregular clonic-tonic movement, has been
reported (Cole et al. 2002). The episode occurred immediately after the insertion
of acupuncture needles into the bilateral ST36 acupuncture points. Causes could
include oxygen depletion of the brain and/or afferent neurogenic-induced seizure.
Transient hypoglycemia is another possibility. Needle phobia and anxiety have been
documented as causes of actual syncope, as well as convulsive syncope. In one
study, several subjects who experienced convulsive syncope while donating blood
had previous histories of convulsive syncope during phlebotomy (Lin 1982). The
possibility of needle anxiety in first time acupuncture patients should be anticipated
and discussed with each subject. By orienting new patients to the acupuncture pro-
cess and, in particular, by acquainting them with the needles themselves and the
sensations they may produce, anxiety can be reduced or eliminated, thus lessening
the risk of convulsive syncope during acupuncture. Convulsive syncope can result in
secondary complications, such as a broken needle, organ perforation, pneumothorax,
or moxa burns. If a patient becomes syncopal, ensure he is lying flat with his head
below the level of his legs. Unless the patient has chronic bronchitis (risking suppres-
sion of ventilation from high dose oxygen), 40% oxygen inhalation may be given
(ensuring there is no burning moxa around). Although syncope is most common
and usually reversible without harm, chest pain and/or shortness of breath could
suggest a myocardial infarction, pneumothorax or cardiac tamponade. Persistent
unconsciousness or convulsions could suggest hypoglycemia or a cerebrovascular
event. The practitioner should carefully attend to the patient’s past medical history
(including cardiopulmonary disease, type 1 diabetes mellitus and primary seizures),
as well as noting the needle insertion points. Measurement of blood pressure (lying
flat) and the checking of pulse rate and heart rhythm and determining whether the
patient is cyanosed should be done and recorded. This should help to discriminate
a straight forward syncope (from which the patient will recover in the recumbent
position) from other more serious disorders requiring urgent medical attention. A
vasovagal syncope is usually manifest by a slow regular pulse, pale skin color, and
hypotension that recover when the subject lies flat. If warning symptoms appear,
remove the needles immediately and make the patient lie flat with his head down
and his legs raised, since the symptoms are probably due to a transient, insuffi-
cient blood supply to the brain. Offer warm sweet drinks. The symptoms usually
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disappear after a short rest. In severe cases, first aid should be given and, when the
patient is medically stable, the most appropriate of the following treatments may be
applied: Press or acupuncture Shuigou (GV26), Zhongchong (PC9), Suliao (GV25),
Neiguan (PC6) and ST36. If the symptoms persist, emergency medical assistance
will be necessary.

Drowsiness may also occur. The sleepiness can be due to release of serotonin
and endorphins in the brain and systemically (Yoshimoto et al. 2006, Han 2004).
Patients should be warned about driving and operating machinery for a few hours if
they should develop these symptoms. Relaxation of muscles can increase the risk of
musculoskeletal or neurological injury at an injured site if patients are not warned to
be cautious. Observation during and after the first session and charting the patient’s
symptoms will help to reduce mishaps in future sessions.

12.3 Adverse Effects of Moxibustion

Adverse effects of moxibustion are summarized below (in order of frequency of
reports, see Appendix for references):

• Burns
• Scarring
• Allergic reactions
• Respiratory symptoms.

Moxibustion has several kinds of potential adverse events such as allergy, burns and
infection. Currently, the incidence of such events is not really known, which may be
because it is widely used in Asia (where adverse events reporting has been rare until
recently), but to the best of our knowledge, is not used so much in N. America and
Europe in medical clinics. A Japanese audit of 65,000 treatments of both acupuncture
and moxibustion revealed seven burn injuries of which one deep burn took 2 years
to recover. Five cases were indirect burns from a moxa stick, one was from an infra
red lamp, and the other from a hot pack (Yamashita et al. 1999). A systematic review
revealed the most common effects were allergic reactions, burns, and infections such
as cellulitis and hepatitis C (Park et al. 2010). Allergic reactions were reported in six
case reports (four case reports related to infections and two related to burns). The
other articles from this systematic review included case reports of xerophthalmia,
xeroderma, hyperpigmented macules, ptosis and eversion of the eyelids. In clini-
cal trials, various adverse events such as rubefaction, blistering, itching sensations,
discomfort due to smoke, general fatigue, stomach upsets, flare-ups, headaches,
and burns have been reported. The odor may be deemed unpleasant and cause
nausea and dry throat and breathing problems. Other adverse effects have included
abdominal pain, premature birth, premature rupture of the membrane and bleeding
due to excess pressure from moxa trays on an anterior placenta in pregnant women.

In Chinese medicine, the main contraindication for moxibustion is the pres-
ence of a heat syndrome. Theoretically, it could cause the disease to worsen.
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Moxa is considered inappropriate for a deficiency heat syndrome (one based on yin
deficiency) and it must be used cautiously in cases where there is local dryness.
Other contraindications for moxibustion involve the sensitive areas of the body, such
as the face (due to potential risks of scarring from burns, and also because the smoke
can irritate the eyes or nose), the nipples, and the genitals. Ancient texts specify
certain points on the head as being contraindicated for moxibustion, such as Shangx-
ing (GV23), Chengqi (ST1), Sibai (ST2), Touwei (ST8), Jingming (BL1), Cuanzhu
(BL2), Sizhukong (TB23), Heliao (LI19) and Yingxiang (LI20). Concerns have also
been raised for using moxa during pregnancy in the region of the abdomen and lower
back (O’Connor and Bensky 1981).

12.4 Precautions and Guidelines

Risks, precautions and guidelines to prevent complications are summarized below:

12.4.1 Risk Factors for Complications

1. Inadequate training
2. Bleeding

a. Hemophilia and other coagulation disorders
b. Extreme thrombocytopenia (<20,000/μL)
c. Advanced liver disease reduces clotting factors
d. Anticoagulants and anti-platelet drugs

3. Infection

a. Immunocompromised patients

i. High dose steroids
ii. Transplant immunosuppression

iii. HIV
iv. Chronic lymphocytic leukemia

b. Diabetics
c. Open wounds
d. Cardiac valve abnormalities

4. Fainting

a. Hypoglycemia
b. Anxiety
c. Vasovagal sensitivity
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12.4.2 Precautions

1. Avoid directly needling the tumor.
2. Avoid deep perpendicular penetration of points on thoracic and lumbar regions

due to risk of perforating internal organs.
3. Avoid deep penetration of points at base of skull inferior to the occiput, in order

to reduce risking perforation of the brainstem (points at risk: Fengchi (GB20);
Fengfu (GV16); Tainzhu (BL10)).

4. Avoid deep penetration of Naohu (GV17), to reduce risk of cardiac tamponade.
5. Use extreme caution with GB21, since this risks pneumothorax.
6. Avoid deep and perpendicular penetration over a full stomach or bladder.
7. Points close to the orbit require experience and skill in angling the needle and

delivering the correct depth of penetration (ST1, Tongziliao (GB1), BL1). Do not
manipulate needle.

8. Avoid points on scalp in infants with open fontanelles.
9. Avoid points in pregnant women that can induce labor (Hegu (LI4), Sanyinjiao

(SP6), Kunlun (BL60), Zhiyin (BL67)).

12.4.3 Guidelines: Acupuncture for Cancer Patients
(with Permission and Acknowledgments, Filshie
and Hester 2006)

12.4.3.1 Roles and Responsibilities

It is the responsibility of the doctor/practitioner in charge of the service to ensure
that:

a. Doctors receive appropriate training to practice acupuncture safely and compe-
tently.

b. Allied health professionals are appropriately trained to practice acupuncture safely
and competently.

c. Doctors and nurses and other allied health professionals are aware of the hospital
or clinic’s policies and guidelines for the safe practice and treatment of patients
receiving acupuncture.

12.4.3.2 Criteria for Acupuncture Practice

a. Training and competence.
b. Regulated health professionals who practice acupuncture will commence treat-

ment only after an orthodox medical diagnosis which comprises history,
examination and any further investigations as necessary.

c. They must be aware of the diagnosis and stage of cancer in a given patient.
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d. All acupuncturists should be a member of a regulated health care professional
body and comply with their standards and codes of conduct. Regulation will
vary according to the practitioner’s primary specialty. For example, a practitioner
would be registered under a legislated college or council for general medicine.
Regulation may also be mandatory for primary acupuncturists. For example,
some states in the USA require registration by a body that is recognized by the
Federation of Acupuncture and Oriental Medicine Regulatory Agencies. Simi-
lar regulations apply to some provinces within Canada. The practitioners should
receive training from an accredited school to a level specified by the regulatory
body. In the USA, they should have attended an ACCAOM accredited school
and passed the National Certification Commission for Acupuncture and Orien-
tal Medicine (NCCAOM) examination. Practitioners should also be trained by
appropriate institutions, such as schools recognized by the American Associa-
tion of Medical Acupuncture, the British Medical Acupuncture Society, or the
Acupuncture Foundation of Canada.

12.4.3.3 Patients Who Should Be Considered for Acupuncture

a. Patients who fail to respond to conventional analgesic approaches and remain in
pain.

b. Patients who experience unacceptable side effects with conventional medication
such as excessive sedation.

c. Patients who wish to reduce existing medication.
d. Patients who have pain that is likely to respond to acupuncture.
e. Patients who do not wish to have conventional analgesia or other medications for

symptom control.

12.4.3.4 Contraindications and Cautions

a. Contraindicated

i. Needle phobia
ii. Severe clotting dysfunction or platelets less than 20,000/μL

iii. Semi-permanent needles (studs) in patients with vascular heart disease (risk of
sub-acute bacterial endocarditis) or neutropenic patients or post-splenectomy
(risk of infection)

iv. Electroacupuncture in patients with an intracardiac defibrillator
v. No needling a tumor nodule or area of ulceration

vi. Avoid lymphoedematous limbs
vii. Mainly avoid a limb that has received a groin or axillary node dis-

section (increased risk of infection and further obliteration of lymphatic
vessels)

viii. Regions of spinal instability (potential for cord or root compression due to
acupuncture’s muscle-relaxing properties)
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ix. Into a breast prosthesis (leading to leakage)
x. Over intracranial skull or vertebral deficits, following neuro-surgery (could

inadvertently penetrate spinal cord or brain)

b. Cautions

i. Patient may be very sensitive to acupuncture, especially the vaso-vagal re-
sponse and drowsiness. Patient should be observed after initial treatments and
warned not to drive. Syncope after initial treatments is quite common.

ii. Extreme care not to needle too deeply over the chest wall, especially in
cachectic patients (to avoid pneumothorax).

iii. Patients prone to keloid
iv. Pregnancy
v. Epilepsy

vi. Confused patients
vii. Electroacupuncture if pacemaker present

12.4.3.5 Acupuncture Treatment

a. Pre-treatment

i. Critically decide whether the patient is suitable for acupuncture.
ii. Discuss the use of acupuncture, its relative effectiveness, and potential risk

of adverse effects, including post-treatment drowsiness, the possibility of
exacerbation of symptoms and minor bruising or pain at needle sites.

iii. Obtain the patient’s verbal (or written) consent.

b. Acupuncture equipment and handling

i. Use single use disposable needles and clean skin at site of insertion.
ii. After insertion, the introducers will be counted twice and the number recorded,

and/or the needles are counted.
iii. When the needles are removed, they will be counted twice and formally

checked against the earlier record that the same number are removed as
inserted.

iv. Used needles will be disposed of directly into a sharps box.

c. First treatment

i. Patients should be treated lying down in case of vaso-vagal reactions; initial
treatment should be gentle.

ii. The patient should be observed during first treatment.
iii. The patient should be followed up at least once per week to gauge response and

adverse effects. Usually six treatments is considered an adequate clinical
trial.
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12.4.3.6 Audit

a. Adverse effects should be carefully documented along with treatment response.
b. Unexpected adverse effects should be reviewed by clinical teams and efforts made

to reduce these as far as possible.

They are further discussed by Cummings and Reid (2004). Electrical stimulation is
potentially harmful. It is contraindicated: in pregnancy; if the patient has a pace-
maker; if there is lack of skin sensation; and in cases of impaired circulation, severe
arterial disease, undiagnosed fever or severe skin lesions. Careful monitoring of
the electrical stimulation is recommended to prevent neural injury. Galvanic current
should be used for only a very short period of time.

12.4.4 Guidelines for Moxibustion in Cancer Patients

Acupoints to be avoided or those requiring special skill are listed below:

1. Explain the slight risks of burns and obtain informed consent.
2. Do not leave the patient alone with burning moxa.
3. Contraindications for moxibustion involve the sensitive areas of the body, such

as the face (due to potential risks of scarring from burns, and also because the
smoke can irritate the the eyes or nose), the nipples, and the genitals. Ancient
texts specify certain points on the head as being contraindicated for moxibustion,
such as GV23, ST1, ST2, ST8, BL1, BL2, TB23, LI19, and LI20.

4. To avoid the smoke of regular moxibustion, use other methods of heating that
allow constant heat output and control over the heat. These can include smokeless
moxa or an infra red heat lamp. In many situations, acupuncture can replace moxa.

5. When using herb-slice or cake interposed moxibustion, punch holes in the material
to allow the heat to penetrate. The thickness of the slice should be just 0.2–0.3 cm;
thicker slices may prevent adequate heating. For practical purposes, ginger slices
may be most convenient.

6. For an effective moxibustion, it should cause significant local heating and an
inflammatory response, and should be done for a prolonged period, such as
10–20 min. Specific points for moxa heating should be selected from TCM
theory to stimulate the immune system or to alter internal organ functions.
Warming a broader region is an acceptable treatment for relaxing tension and
moderating pain at the site. Chinese medicine practitioners typically admin-
ister moxa daily for several treatments or more. They may be alternated with
acupuncture.

7. The most frequently mentioned applications of moxa are for cancer, gastro-
intestinal disorders, asthma, breech pregnancy, organ prolapse, bi-syndromes,
and herpes zoster. In particular, herpes zoster is emphasized as a case where
moxibustion is effective.

8. The risks of exposure to moxa smoke are probably similar to that for any other
smoke, and total exposure time, particularly when it involves prolonged exposure,
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is the key concern. Venting or filtering the room is important when moxa is done
regularly. There is no evidence that moxa smoke contains any unusually harmful
substances, but the long-term outcome data are incomplete. Standard commercial
moxa materials do not contain arsenic, but this toxic substance is found in some
preparations from China and should be avoided.

9. Specific acupoints are relatively convenient to treat with moxa, and are well
accepted by most patients. Most of the points are on the conception and governing
vessels, plus ST36 and Yongquan (KI1), and the Shu points on the back.

Although female patients are unlikely to be pregnant during anti-cancer treatment,
they may well become pregnant during follow up. In those cases, certain acupuncture
points can result in uterine contractions and should be avoided.

12.4.5 Acupoints to Be Avoided or Only Used by Experienced
Specialists for Both Acupuncture and Moxibustion

Contraindicated acupuncture points are summarized below:

1. Risk of neurological damage:

– Yamen (GV15), GV16, may puncture medulla oblongata

2. Risk of organ damage:

– BL1, ST1, located close to the eyeball
– Tiantu (CV22), in front of the trachea
– Renying (ST9), near the carotid artery
– Jimen (SP11), Chongmen (SP12), near the femoral artery
– Taiyuan (LU9), on the radial artery
– GB21, apply caution in thin patients, to prevent pneumothorax

– Avoid if pregnant
– First trimester: points on lower abdomen and lumbosacral region
– Second trimester onwards: upper abdomen and lumbosacral
– Throughout pregnancy: strong sensation points, ear acupuncture labor points,

SP6, LI4

Further guidelines on acupuncture and moxibustion safety have been issued by the
World Health Organization (WHO 1999).

12.5 Conclusion

The rate of complications is very low and most complications are transient, lasting
2 weeks at most. Adverse effects occur in 10–15% of patients and are usually quite
minor and do not deter patients from further treatment. Major adverse effects, that
can be life-threatening, occur in less than 0.3% of treatments. Practitioners must be
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well aware of potentially fatal progression when patients report shortness of breath,
pleuritic chest pain, severe bruising, an enlarging tissue mass, abdominal and chest
pain, persistent syncope, or a fever after receiving acupuncture treatment. A third
degree burn from moxibustion can result in severe infection and non-healing. All of
these situations require urgent referral to an appropriate specialist.

The conclusion that acupuncture is a very safe intervention in the hands of a
competent practitioner is justified on the evidence available (Leung and Zhang 2008).
In considering the dangers of orthodox treatments, the proven efficacy of the optional
treatments must be considered. Clinical trials in Chinese medicine have improved and
there is some encouraging evidence that acupuncture is effective for many chronic
conditions and in the supportive care of cancer patients (Sagar 2008; Wong and Sagar
2010). The considerable risks of hospital treatment are becoming more apparent,
along with the rates of adverse drug reactions or prescribing errors. Whereas the
risks of acupuncture cannot be discounted, it seems that in skilled hands it is one
of the safer forms of medical intervention. The balance of risk and benefit is the
key for patients and for those regulating or funding health care. Importantly, the
surveys and reports of adverse events for acupuncture and moxibustion represent an
effort by acupuncture practitioners to address the issue of patient safety. As with all
medical interventions, it is important to continuously evaluate efficacy, risks, likely
mechanisms, acceptability, and cost effectiveness (Vincent 2001).
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Appendix

Table 12.1 References for major adverse effects of acupuncture

Adverse effect Reports

Major hemorrhage Sakaguchi and Nishimura 1990; Keane et al. 1993; Choo and Yu
2000

Septicemia Pierik 1982; Carron et al. 1974; Doutscu et al. 1986; Izatt and
Fairman 1977

Skin infection MacPherson et al. 2004
Abscess Garcia and Venkataramani 1994
Bacterial endocarditis Cheng 1983; Cheng et al. 1985; Jeffreys et al. 1983; Lee and

McIlwain 1985; Scheel et al. 1992
Retained needle, migrating

needle and/or organ
perforation

Benscholen 1986; Southworth and Hartwig 1990; Chiu and
Austin 1995; Keller et al. 1972; Yuzawa et al. 1991; Abumi
et al. 1996; Hama and Kaji 2004; Miyamoto et al. 2010;
MacPherson et al. 2004

Brain or spinal cord
perforation (pith)

Isu et al. 1985; Kida et al. 1988; Kishikawa et al. 1990; Abumi
et al. 1996; Gi et al. 1994; Kondo et al. 1979; Sasaki et al.
1984; Shiraishi et al. 1979; Fukaya et al. 2011

Pneumothorax Gray et al. 1991; Stack 1975; Wright et al. 1991; Hasegawa et al.
1991; Bodner et al. 1983; Corbett and Sinclair 1974; Goldberg
1973; Lewis-Driver 1973; Ritter and Tarala 1978; Valenta and
Hengesh 1980; Waldman 1974; Gee 1984; Kuiper 1974; Mazal
et al. 1980; Vilke and Wulfert 1997; Carette et al. 1984;
Olusanya and Mansuri 1997; Carron et al. 1974; Guerin et al.
1987; Henneghien et al. 1984; Huet et al. 1990; Kropp and
Hasler 1983; Morrone et al. 1990; Schneider and Salzberg
1984; Takishma 1983

Hepatitis, human
immunodeficiency virus
and other blood-borne
infections

Alexander et al. 1974; Conn 1988; Kent et al. 1988; Kiyosawa
et al. 1987; Phoon et al. 1988; Slater et al. 1988; Stryker et al.
1986; Vittecoq et al. 1989; Castro et al. 1988; Boxall 1978;
Hussain 1974; Shimoyama et al. 1993

Perichondritis Allison and Kravitz 1975; Davis and Powell 1985;
Warwick-Brown and Richards 1986

Pericardial effusion or
tamponade

Cheng 1991; Halverson et al. 1995; Hasegawa et al. 1991;
Kataoka 1997; Nieda et al. 1973

Compartment syndrome Smith and Walzczyk 1986
Psueudoaneurysm/

thromboplebitis
Fujiwara et al. 1994; Lord and Schwarz 1996; Blanchard 1991
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Table 12.2 References for minor adverse effects of acupuncture

Adverse effect Reports

Petechiae/bruising MacPherson et al. 2004
Dermatitis Castelain et al. 1987; Dung 1987; Koizumi et al. 1988;

Newman 1990; Buchta 1972
Cutaneous herpes Chang 1974
Pain (at site of insertion or beyond) Lapeer 1988; MacPherson et al. 2004
Argyria pigmentation Tanita et al. 1985
Syncope Zhenlong 1992; MacPherson et al. 2004
Fatigue and/or drowsiness MacPherson et al. 2004
Worsening symptoms MacPherson et al. 2004
Headache MacPherson et al. 2004
Stiffness MacPherson et al. 2004
Agitation MacPherson et al. 2004

Table 12.3 References for adverse effects of moxibustion

Adverse effect Reports

Scarring Hung and Mines 1991; Park et al. 2010
Burns MacPherson et al. 2004; Park et al. 2010; Yamashita et al. 1999
Allergic reactions Park et al. 2010
Respiratory Park et al. 2010
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Chapter 13
Acupuncture and Moxibustion in Animal
Models of Cancer

Ruixin Zhang and Lixing Lao

Abstract Recent advances in oncological acupuncture research provide evidence
to support the use of acupuncture and moxibustion for symptom management in
cancer patients. Studies in tumor-bearing animals demonstrate that acupuncture sig-
nificantly enhances immune function by decreasing the percentage of CD4+ CD25+
regulatory T cells and increasing natural killer (NK) cell activity. The modality’s
effect on NK cells has been shown to be mediated by β-endorphins. Acupuncture
also has been shown to inhibit spinal interleukin-1β, dynorphin, and substance P
to suppress cancer-induced pain, as well as to activate spinal opioids that alleviate
chemotherapy-induced pain. Data from animal studies support the use of acupuncture
for chemotherapy-induced emesis and suggest that it can improve cancer-induced
depression. Moxibustion has also been shown to improve immune cell function by
increasing NK cell activity, and it may alleviate cancer-induced pain. Although ani-
mal studies do not mimic human studies exactly, they reveal mechanisms by which
these complementary therapies improve cancer-related symptoms. Most cancer pa-
tients experience multiple symptoms related either to cancer itself or to treatment
effects. Since acupuncture and moxibustion alleviate some of these symptoms, use
of these modalities has the potential to improve the patients’ quality of life.

13.1 Introduction

Acupuncture, an important component of the traditional Chinese system of medicine,
has been increasingly used in recent years to control cancer- or cancer therapy-caused
symptoms. Potentially, acupuncture can alleviate symptoms and improve quality of
life in cancer patients (Cho et al. 2008; Balk et al. 2009; Donald et al. 2011; Feng et al.
2011; Frisk et al. 2012). It is helpful for relieving cancer-related fatigue (Balk et al.
2009; Kirshbaum 2010; O’Regan and Filshie 2010), in which the immune system
has been implicated (Lorusso et al 2009), and clinical data indicate that it may be an
effective adjunctive treatment for cancer-related pain (Dang and Yang 1998; Paley
et al. 2011a). Studies also consistently report that it significantly reduces incidence
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of chemotherapy-caused vomiting (Dibble et al. 2007; Gardani et al. 2007; Taspinar
and Sirin 2010). Taken together, the data suggest that acupuncture can help control
and manage cancer- and cancer treatment-induced symptoms. Scattered moxibustion
studies showed that this modality may improve immune function and inhibit pain.

Recent animal studies are beginning to reveal the mechanisms by which acupunc-
ture and moxibustion produce their effects. These include studies showing that
electroacupuncture enhances endogenous anticancer immune function and inhibits
expression of the neurotransmitters and pro-inflammatory cytokines involved in
transmission of noxious messages in the nervous system. The following paragraphs
summarize studies that are helping to clarify how acupuncture and moxibustion target
cancer-related symptoms.

13.2 Effects of Acupuncture on the Immune System

13.2.1 Acupuncture Enhances the Immune Function

Clinical studies suggest that acupuncture has great potential in the management of
cancer-related fatigue (Molassiotis et al. 2007; Balk et al. 2009), a difficult symptom
to manage that can badly impair patient quality of life. Immune dysfunction, includ-
ing abnormal activation of T lymphocyte subsets, alteration in cytokine profiles, and
decreased function of natural killer (NK) cells, is known to play a role in fatigue
(Lorusso et al 2009).

Recent studies demonstrate that acupuncture modulates immune function, an ef-
fect that may be related to the modality’s relief of fatigue. Compared to control,
acupuncture treatment has been shown to significantly increase median leukocyte
value and decrease incidence of grade 2–4 leukopenia during chemotherapy in pa-
tients with ovarian cancer after adjustment for baseline value (Lu et al. 2009). Further,
the modality significantly increased the number of CD3, CD4, CD8 and NK cells in
colorectal cancer patients with liver metastasis (Zhao et al. 2010). In an animal study,
20 min of electroacupuncture at 2 Hz, 2 mA, was given to BALB/c mice at acupoints
Dazhui (GV14) and left Huantiao (GB30) every other day from days 2–12 after a
hypodermic injection of H22 tumor cells. The treatment significantly downregulated
the proliferation of cultured splenetic CD4+ CD25+ regulatory T cells, which were
significantly increased in the tumor-bearing mice compared to naive control (Liu
et al. 2009). Investigators also report that the cytokines interleukin (IL)-2, IL-4, IL-7
and IL-15 maintain the optimal regulatory function of human CD4+ CD25+ T cells
(Yates et al. 2007) and that IL-2, IL-4 and IL-15 in in vitro regulatory T cell cultures
stimulate the proliferation of CD4+ CD25+ T cells from the spleen and lymph nodes
of naive C57BL/6 mice (Wang et al. 2008). Interestingly, acupuncture significantly
decreased serum IL-4 in rats exhausted from swimming (Zhang et al. 2011a), and
electroacupuncture effectively lowered serum tumor necrosis factor-alpha (TNF-α),
IL-1 and IL-4 levels in inflammatory pain rats (Wang et al. 2010). These data suggest
that acupuncture may suppress IL-4 to subsequently inhibit CD4+ CD25+ regulatory
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Fig. 13.1 Acupuncture mechanisms on immune function. (+): represents enhancement, (−): rep-
resents inhibition, IFN-γ: interferon-γ, IL-4: interleukin-4, PTK: protein tyrosine kinase, SHP-1:
Src homology 2 (SH2) domain-containing cytoplasmic phosphatase

T cells. Since the level of CD4+ CD25+ regulatory T cells is positively related to tu-
mor growth in mice (Liyanage et al. 2006), acupuncture may hamper tumor growth.
In fact, a study reported that tumor volume in an acupuncture group was signifi-
cantly less than in control (Liu et al. 1995). Another study reported that, compared
to control, electroacupuncture treatment at Zusanli (ST36), Hegu (LI4) and Sanyin-
jiao (SP6) for 15 min, once a day for 15 days, significantly decreased gross tumor
volumes in liver cancer, gastric cancer, and hypodermic tumor rat models produced
by implanting the replicated Walker-256 cell strain (Lai et al. 2008b). However, the
effect of acupuncture on tumor growth warrants further study.

Clinical data show that acupuncture, concomitant with chemotherapy, effectively
maintains CD3, CD4, CD8 and CD4/CD8 values and NK cell activity after a month
of treatment (Ye et al. 2002, 2007), indicating that acupuncture increases patients’
immune function. In another study, acupuncture significantly increased the percent-
age of T lymphocyte subsets CD3+ and CD4+ and the CD4+/CD8+ ratio in patients
with malignant tumors compared to control (Wu et al. 1996).

Animal studies produced similar results. In one, mice with transplanted MA-
737 mammary cancer cells received a total of eight acupuncture/moxibustion treat-
ments, given alternately every other day at two groups of acupoints: (1) bilateral
ST36, Danzhong (CV17) and Dazhui (GV14); and (2) Guanyuan (CV4) and right
Wuyi (ST15). Moxibustion was performed only at GV14 and CV4. The data show
that acupuncture significantly increases NK cell activity, the T-lymphocyte positive
rate of acid alpha-naphthyl acetate esterase and the rate of lymphocyte transforma-
tion (Liu et al. 1995). In another study investigating the effect of electroacupuncture
at ST36, LI4 and/or SP6 on immune function in post-surgery gastric carcinoma rats,
electroacupuncture (2–100 Hz, 1–3 mA) for 30 min, once a day for 7 days, signifi-
cantly increased CD4+ and CD4+/CD8+, as well as serum IgG, IgM, IgA, C3 and
C4 (Lai et al. 2008a). These data clearly suggest that acupuncture can enhance NK
cell activity in cancer patients and tumor-bearing rodents (Fig. 13.1).
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13.2.2 Mechanisms of Acupuncture Enhancement
of the Immune Function

It has been well demonstrated that acupuncture/electroacupuncture activates the cen-
tral nervous system to release endogenous opioids into the nervous system and
peripheral blood (He 1987; Mayer 2000; Zhao 2008). Electroacupuncture may also
induce opioid release from peripheral inflammatory sites (Zhang et al. 2005a) to en-
hance the immune system. Electroacupuncture treatment at ST36 once a day (30 min)
for three successive days significantly enhanced splenic NK cell activity in BALB/c
mice and increased levels of splenic β-endorphins and interferon (IFN)-γ. Pretreat-
ment with 10 mg/kg of the opiate antagonist naloxone prior to electroacupuncture
blocked electroacupuncture-produced increase of both NK cell activity and IFN-γ
levels, and IFN-γ monoclonal antibody abolished electroacupuncture-induced in-
crease of NK cell activity. This leads to the hypothesis that electroacupuncture
induces an increase of endogenous β-endorphins and IFN-γ that in turn enhances
NK cell activity (Yu et al. 1998). Studies also suggest that granzyme B cytotoxicity-
associated molecules are involved in β-endorphin-induced enhancement of NK
activity (Wakao et al. 2000). Further, it has been shown that electroacupuncture treat-
ment increases protein tyrosine kinase, CD94, and vascular cell adhesion molecule-1
expression and that it decreases protein tyrosine phosphatase and Src homology 2
domain-containing cytoplasmic phosphatase-1 to enhance NK cell activities (Kim
et al. 2005). It seems that electroacupuncture-induced β-endorphin may activate NK
cells through multiple pathways.

Rats with β-endorphin-producing cells transplanted into the paraventricular nu-
cleus exhibited a reduction in mammary tumor incidence, growth, malignancy rate,
and metastasis compared to cortical cell transplant rats. The former also showed
increased peripheral NK cell and macrophage activities. These anti-metastatic ef-
fects, along with NK cell and macrophage stimulation, were reversed by treatment
with naloxone (Sarkar et al. 2011). Similarly, β-endorphin neuron transplant rats
demonstrated remarkable protection against the induction of prostate cancer and
showed increased NK cell cytolytic function in spleen and peripheral blood mononu-
clear cells, elevated levels of IFN-γ, and decreased levels of TNF-α in plasma
(Sarkar et al. 2008). Another study shows that intra-cerebroventricular adminis-
tration of β-endorphin augments in vivo NK cell-mediated cytotoxicity (Jonsdottir
et al. 1996). The fact that bilateral lesions on the lateral hypothalamic area block
electroacupuncture-enhanced NK cell activity suggests that this area is related to the
electroacupuncture-induced increase of NK cell activity (Choi et al. 2002). Together,
these data suggest that acupuncture exerts its action against tumors by modulat-
ing the immune function through the peripheral and central release of β-endorphin
(Fig. 13.1).
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Table 13.1 Electroacupuncture on cancer- and chemotherapy-induced pain in rats

References Main outcomes Pain models

Zhang et al. (2008a) Electroacupuncture significantly inhibited
thermal hyperalgesia and downregulated
spinal IL-1β

AT-3.1 prostate cancer cell
into tibia

Zhang et al. (2008b) Electroacupuncture significantly inhibited
mechanical and thermal hyperalgesia and
downregulated spinal dynorphin

AT-3.1 prostate cancer cell
into tibia

Lee et al. (2009b) Electroacupuncture significantly alleviated
mechanical allodynia, downregulated
spinal substance P, and increased
β-endorphin in blood and brain

S-180 sarcoma cells
around the sciatic nerve

Mao-Ying et al. (2006) Early electroacupuncture starting on day 8
showed analgesia, but late
electroacupuncture starting on day 16
showed no analgesia

B16-BL6 melanoma cells
into hind paw

Meng et al. (2011) Electroacupuncture significantly alleviated
mechanical hyperalgesia and allodynia
through three subtypes of spinal opioid
receptors

Paclitaxel-induced periph-
eral neuropathy

13.3 Acupuncture Alleviation of Pain

13.3.1 Acupuncture Alleviation of Cancer Pain

Cancer-caused pain is the most common physical symptom in cancer patients and is
extremely disruptive to patients’ lives. Current pain-relief strategies include the use
of opioid-based analgesia, bisphosphonates, radiotherapy, and nerve block. Never-
theless, a reported 50% of those with cancer-related pain do not receive adequate
pain relief (Strang 1998; Cleary 2000). This severely influenced their physical and
psychological welfare and results in a lower quality of life. These interventions can
also produce unacceptable side effects that inevitably impair well being.

Acupuncture represents a potentially valuable adjunct to existing strategies for
pain relief. Although there is insufficient evidence to judge whether the modal-
ity is effective in treating cancer pain in adults (Paley and Johnson 2011; Paley
et al. 2011b), scattered case series, clinical studies, and randomized controlled trials
(RCTs) suggest its benefits in managing such pain (Zhang and Lao 2010; Wang et al.
2011; Choi et al. 2012).

In support of the scattered clinical data, studies using animal cancer pain models
clearly show that acupuncture significantly alleviates cancer pain (Table 13.1).
Metastatic bone tumor-caused pain is the most common type of pain in cancer
patients (Reale et al. 2001). A rat model established by injecting AT-3.1 prostate
cancer cells into the tibia of the adult male Copenhagen rat shows a gradual
development of hyperalgesia and closely mimics bone cancer pain caused by
prostate cancer-induced skeletal metastasis (Zhang et al. 2005b). This model
was treated with 10 Hz/2 mA/0.4 ms pulse electroacupuncture for 30 min a day
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Fig. 13.2 (a) Effects of electroacupuncture treatments on bone cancer-induced thermal hyperalge-
sia. Electroacupuncture (10 Hz, 2 mA, 0.4 ms pulse, 30 min) was given at Huantiao (GB30) on days
14–18 following cancer cell inoculation of the tibia. Electroacupuncture significantly suppressed
cancer-induced thermal hyperalgesia in the treated rats (n = 7) compared to sham control (n = 7).
*p < 0.05. (b) Effects of electroacupuncture on paw withdrawal latency (PWL) in sham cancer rats
(n = 6). Electroacupuncture did not significantly alter PWL. Ipsi: ipsilateral; contra: contralateral.
Reprint with permission. (From Wolters Kluwer Health, Anesthesia and Analgesia 105(5), 2008)

at the equivalent of human acupoint GB30 between day 14 and day 18 after the
cancer-cell injection. For sham control, electroacupuncture needles were inserted
into GB30 without stimulation. Thermal hyperalgesia, a decrease in paw withdrawal
latency to a noxious thermal stimulus, and mechanical hyperalgesia, a decrease
in paw withdrawal pressure threshold, were measured at baseline and 20 min
after electroacupuncture. The data shows that electroacupuncture significantly
attenuated both thermal and mechanical hyperalgesia (Fig. 13.2). Moreover, the
treatment inhibited upregulation of preprodynorphin mRNA and dynorphin as well
as IL-1β and its mRNA compared to sham control (Figs. 13.3 and 13.4). Intrathecal
administration of antiserum against dynorphin A (1–17) and an IL-1 receptor
antagonist (0.1 mg/rat) significantly suppressed the cancer-induced hyperalgesia,
indicating that electroacupuncture alleviates bone cancer pain at least in part by
suppressing spinal dynorphin and IL-1β expression (Zhang et al. 2008a,b). Further,
electroacupuncture and 5 mg/kg/d of Celebrex synergistically alleviated mechanical
allodia induced by Walker 256 cancer cell inoculation into the tibiae of female rats
(Mao-Ying et al. 2008).

Tumors can also press directly on nerves to cause pain. In order to mimic this clin-
ical condition, S-180 sarcoma cells were inoculated around the left sciatic nerve of
BALB/c mice to cause mechanical allodynia. Compared to control, electroacupunc-
ture treatment (2 Hz) at ST36 for 30 min once a day for 9 days significantly increased
paw withdrawal latency, beginning 5 days, and decreased cumulative lifting duration,
beginning 7 days, after the inoculation (Lee et al. 2009b). The electroacupuncture
also inhibited over-expression of the pain peptide substance P in the dorsal horn
of spinal cord and increased the concentration of β-endorphin in the blood and
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Fig. 13.3 Effect of electroacupuncture treatment on bone cancer-induced IL-1β mRNA transcrip-
tion in ipsilateral spinal cords (n = 4 per group). (a) An example of agarose gel electrophoresis of
PCR products. GAPDH PCR (a specific 983 bp segment of cDNA) was used as an internal control.
GAPDH primers were added after the first 10 cycles of PCR reaction of IL-1β (448 bp). 1. Cancer
+ sham electroacupuncture control; 2. Sham cancer; 3. Cancer + electroacupuncture treatment.
(b) Quantification of relative levels of spinal IL-1β mRNA expression in the three groups. Each
bar is expressed as a percentage (mean ± SEM) of the levels in sham cancer rats, which is set
arbitrarily as 100%. The IL-1β mRNA levels in the cancer plus sham electroacupuncture group
were markedly higher than those of sham cancer rats. Electroacupuncture suppressed upregulated
IL-1β mRNA compared to sham electroacupuncture. *p < 0.05 compared to sham cancer rats and
cancer rats given electroacupuncture treatment. Reprint with permission. (From Wolters Kluwer
Health, Anesthesia and Analgesia 105(5), 2008)

Fig. 13.4 Effect of electroacupuncture treatments on bone cancer-induced IL-1β upregulation in
ipsilateral spinal cords (n = 4 per group). (a–c) Microphotographs of IL-1β-labeled cells (arrows)
in superficial laminae of the spinal dorsal horn. (a) Cancer + sham electroacupuncture control,
(b) Sham cancer, (c) Cancer + electroacupuncture treatment. Cancer induced IL-1β upregulation in
superficial laminae (a) compared to sham cancer (b); electroacupuncture treatment inhibited this
upregulation (c). (d–f) Microphotographs of IL-1β-labeled cells (arrows) in laminae V–VI of the
spinal dorsal horn. Cancer induced IL-1β upregulation in laminaeV–VI (d) compared to sham cancer
(e); electroacupuncture treatment inhibited this upregulation (f). (g) Quantification of spinal IL-1β in
the three groups. Each bar is expressed as mean±SEM. There were significantly more IL-1β-labeled
cells in cancer rats plus sham electroacupuncture than in sham cancer rats. Electroacupuncture
treatments slightly inhibited IL-1β upregulation in superficial laminae and significantly suppressed
this upregulation in laminae V–VI. *p < 0.05 compared to sham cancer rats; #p < 0.05 compared
to cancer rats plus sham electroacupuncture. Scale bar = 50 μm. Reprint with permission. (From
Wolters Kluwer Health, Anesthesia and Analgesia 105(5), 2008)
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brains of mice (Lee et al. 2009b). Taken together, these findings suggest that elec-
troacupuncture treatment can be a complementary therapeutic method for cancer pain
that decreases dynorphin, substance P, and IL-1β in the spinal cord and increases
central and peripheral β-endorphins (Zhang et al. 2012).

It should be noted that the relative efficacy of electroacupuncture depends on
when it is given to the cancer pain animal model. For instance, in a mouse model
of cancer pain made using B16-BL6 melanoma cells, a single electroacupuncture
treatment given on day 8 after inoculation showed significant analgesia while treat-
ment on day 20 did not. Multiple electroacupuncture treatments given once every
other day starting on day 8 showed analgesia at day 20 but did not if started on
day 16. These animal studies support the clinical use of electroacupuncture in the
treatment of cancer pain, and their results suggest that electroacupuncture exerts
anti-hyperalgesic effects on early- but not late-stage cutaneous cancer pain (Mao-
Ying et al. 2006).

13.3.2 Acupuncture Alleviation of Chemotherapy-induced Pain

Chemotherapy-induced peripheral neuropathy is a major clinical problem (Bhagra
and Rao 2007; Malik and Stillman 2008; Windebank and Grisold 2008; Wolf et al.
2008; Kaley and DeAngelis 2009; Judith 2009; Argyriou et al. 2010; Pachman et al.
2011). It is a dose-limiting side effect of a significant number of anti-neoplastic
drugs that adversely affects the administration of planned therapy and impairs
patient quality of life. The clinical features of anti-neoplastic drug-induced neu-
ropathy manifest predominantly as sensory symptoms (Peltier and Russell 2002;
Quasthoff and Hartung 2002; Hausheer et al. 2006), and pharmacotherapy is the
most common treatment. These include antidepressants, anticonvulsants, serotonin
and norepinephrine re-uptake inhibitors, topical analgesics, corticosteroids, non-
steroidal anti-inflammatory drugs, and opioids (Armstrong et al. 2005; Kaley and
DeAngelis 2009; Dworkin et al. 2010), all of which are only partially effective and
have significant side effects.

Acupuncture is frequently used in patients with neuropathy, most of which is
diabetic-, idiopathic- or paraprotein-associated (Chong and Bajwa 2003; Brunelli
and Gorson 2004). It has been reported that 30% of patients with neuropathy have
turned to acupuncture due to inadequate control of neuropathic pain (Brunelli and
Gorson 2004).

Some clinical studies suggest that acupuncture can be an effective therapy for
chemotherapy-induced neuropathy, but the evidence is not conclusive. A five-patient
pilot study reported that acupuncture improved the symptoms of this disorder (Wong
and Sagar 2006), and a case report also showed that acupuncture relieves pain in
patients with the condition (Bao et al. 2011). In another case series, 82% (n = 14)
of the patients reported an improvement in symptoms after a course of six weekly
acupuncture treatments (Donald et al. 2011).
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In our basic science study (Meng et al. 2011), an animal model of chemotherapy-
induced peripheral neuropathic pain was produced by intraperitoneal (i.p.) injection
of 2 mg/kg/ml paclitaxel (Polomano et al. 2001; Flatters and Bennett 2006) given
on days 0, 2, 4 and 6. Electroacupuncture (10 or 100 Hz, 2 mA, 0.4 ms pulse width
for 30 min) at GB30 was administered by a stimulator (Electro-stimulator 8-C, Pan-
theon Research Inc.) via two electrodes on days 14, 16, 18 and 20. Mechanical
allodynia/hyperalgesia was assessed 30 min after each electroacupuncture treatment
using von Frey filaments with bending forces of 2, 4, 6 and 15 g. Because previous
studies demonstrate that the mechanical threshold of hyperalgesia is 15 g in naive
rats (Gong et al. 2010; Chu et al. 2011), we described chemotherapy-induced re-
sponses to 15 g of pressure as hyperalgesia-like and chemotherapy-induced responses
of <15 g as allodynia-like. Electroacupuncture at 10 Hz significantly (p < 0.05)
decreased response frequency at 4–15 g compared to sham electroacupuncture; elec-
troacupuncture at 100 Hz only decreased response frequency at 15 g. Compared to
sham electroacupuncture plus vehicle, electroacupuncture at 10 Hz plus either a μ,
δ or κ opioid receptor antagonist did not significantly decrease mechanical response
frequency, indicating that all three antagonists blocked electroacupuncture inhibition
of neuropathic pain.

Further investigations into the effects of acupuncture on chemotherapy-induced
peripheral neuropathy using rigorous scientific methodology are warranted, and the
underlying mechanisms need to be clarified.

13.4 Effects of Acupuncture on Other Symptoms

13.4.1 Effects of Acupuncture on Cancer-caused Depression

Depression is a common psychiatric problem in cancer patients. Studies show that
55% of patients report at least mild symptoms (Salvo et al. 2011) and 22% have
moderate to high depression (Mehnert and Koch 2008). The disorder badly impairs
quality of life in cancer patients. Antidepressants are efficacious in the treatment of
depression occurring in the context of chronic physical health problems (Taylor et al.
2011) but have unwanted side effects (Ferguson 2001).

Acupuncture has been used to treat depression in the clinical setting. However,
since both acupuncture and control have resulted in similar improvement of depres-
sive symptoms (Leo and Ligot 2007; Andreescu et al. 2011), well-designed clinical
trials with optimal placebo controls are needed.

Several basic studies demonstrate that electroacupuncture exerts antidepressant
effects in animal models of depression and that this effect is related, at least in
part, to the serotonergic system (Dos Santos et al. 2008). Electroacupuncture at
Baihui (GV20) and SP6 for 20 min, once a day for 14 days, upregulated sero-
tonin and acetylcholinesterase (Zhu et al. 2009b) and somatostatin expression (Zhu
et al. 2009a) in the hippocampus of rats with chronic, unpredictable, mild, stress-
induced depression. Electroacupuncture at GV20, Yintang (EX-HN1), ST36 and
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Fenglong (ST40), once every other day for 3 weeks, restored decreased protein
kinase (PK) A and PKC expression in the hippocampus of a rat model of depres-
sion (Lu et al. 2008). Acupuncture for 5 min at Neiguan (PC6) before i.p. CORT
(40 mg/kg) injections, administered once a day for 19 consecutive days, inhibited
chronic corticosterone-induced depression-like behavior and increased hypothalamic
neuropeptide Y (NPY) expression in rats (Lee et al. 2009a). Acupuncture treatment
at Shenmen (HT7), in which the needles were twirled twice a second for 30 sec. and
then removed, also significantly alleviated maternal separation-caused depression-
like disorder and increased NPY-immunoreactive cells in area CA1 and the dentate
gyrus of the hippocampus, while acupuncture at ST36 did not (Lim et al. 2003).
Since acupuncture/electroacupuncture has significantly alleviated depression-like
behavior in a variety of rat models of depression, its use in patients with cancer-
induced depression may be beneficial. Microarray studies show that over 200 genes
are down- or upregulated in rats with depression-like behavior compared to control,
and those changes were reversed following electroacupuncture treatment (Jiang and
Wang 2010). Those data suggest that acupuncture works on depression by regulating
neurochemical imbalances.

13.4.2 Effects of Acupuncture on Chemotherapy-caused Emesis

Nausea and vomiting remain problems for patients undergoing cancer chemotherapy
despite the availability of anti-emetics (Basch et al. 2011). A large body of evidence,
including that from clinical series, uncontrolled trials and RCTs, has consistently
reported acupuncture to be effective for chemotherapy-induced nausea and vomiting
(Zhang and Lao 2010). However, only a few studies have investigated the acupuncture
effect on emesis in animals.

In an animal study using guinea pigs, electroacupuncture at ST36 significantly
alleviated intra-stomach infusion of CuSO4-caused vomiting and significantly de-
creased the amplitude and frequency of gastroenteric electric activity that occurred
during vomiting (Len et al. 1991). In a study in cats, electroacupuncture at PC6
significantly decreased the frequency of gastric distention-induced transient lower
esophageal sphincter relaxation compared to sham acupoint stimulation. The same
treatment also decreased Fos immunoreactivity and nitric oxide synthase reactiv-
ity in the solitarius and the dorsal motor nucleus of the vagus. These effects were
blocked by pretreatment with cholecystokinin (CCK), L-arginine and naloxone, sug-
gesting that electroacupuncture action is mediated through CCK-A receptor, nitric
oxide, and μ opioid receptors (Wang et al. 2007). Moreover, studies also show
that oculo-acupuncture at the stomach/spleen region and Zhongjiao region and body
acupuncture at Pishu (BL20) and Weishu (BL21) for 20 min significantly (p < 0.05)
inhibit xylazine-induced vomiting in dogs (Liu et al. 2007). Oculo-acupuncture is
a new modality of acupuncture therapy. It uses 13 special points on eight parts
around the eye’s orbit (Liu et al. 2007). Electroacupuncture (5 and 10 Hz) at PC6
for 5 min significantly (p < 0.05) reduced the number of morphine -induced emetic
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Table 13.2 Moxibustion on immunity in tumor-bearing animals

References Main outcomes Acupoints

Liu et al. (2009) Moxibustion downregulated the proliferation of regulatory
T cells

Dazhui (GV14)

Wu et al. (2001) Moxibustion restored the formation rate of altered erythro-
cytic immunosuppressive factors

Guanyuan (CV4)

Qiu et al. (2004) Moxibustion elevated serum IL-2 and IL-12 levels and NK
cell activity

Shenque (CV8)

Pei et al. (2010) Moxibustion increased IL-1β and IL-2 and decreased IL-6
in the cerebral cortex

Dazhui (GV14)

episodes and prolonged the onset of emesis in ferrets (Lao et al. 1995). Interestingly,
a combination of electroacupuncture and low-dosage ondansetron, droperidol or
metoclopramide significantly reduced the number of emetic episodes by 52, 36 and
73%, respectively, as well as the number of early stage emetic episodes compared to
a sham acupuncture control. The combinations also significantly prevented emesis
compared to electroacupuncture or any of the drugs alone (Lao et al. 2003). These
animal studies indicate that electroacupuncture treatment might alleviate emesis with
a variety of etiologies and suggest that electroacupuncture treatment may allow drug
dosages to be reduced while symptom control is maintained or improved.

13.5 Effects of Moxibustion on Cancer

In moxibustion, herbal preparations containing Artemisia vulgaris are burned to heat
and stimulate acupuncture points. Although moxibustion reportedly is effective for
several conditions, including pain (Lee et al. 2010a) and chemotherapy-induced
emesis, the evidence is very limited (Lee et al. 2010b). The possible mechanisms of
moxibustion are summarized below.

13.5.1 Moxibustion in Immunity

It has been reported that moxibustion improves immune cell function (Table 13.2).
Moxibustion treatment significantly improved gastrointestinal and immune function
in post-operative colorectal cancer patients (Zhang and Du 2011) and increased CD3,
CD4, CD8 and NK cells in colorectal cancer patients with liver metastasis (Zhao et al.
2010). Moxibustion, applied to GV14 every other day, two cones at each treatment,
in BALB/c mice between days 2 and 12 after a hypodermic injection of H22 tumor
cells, significantly downregulated the proliferation of regulatory T cells (Liu et al.
2009). The modality restored the formation rate of altered erythrocytic C3b receptor
rosettes, the formation rate of erythrocytic immuno-complex rosettes, and activity of
the erythrocytic immuno-accelerative and erythrocytic immuno-suppressive factors
(Wu et al. 2001), and it significantly elevated serum IL-2 and IL-12 levels and NK cell
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activity (Qiu et al. 2004) in tumor-bearing mice. Additionally, moxibustion regulated
IL-1β, IL-2, IL-6 mRNA and protein expression in the cerebral cortices of tumor-
bearing mice (Pei et al. 2010). These preliminary data demonstrate that moxibustion
improves immune cell function.

13.5.2 Moxibustion in Pain

Moxibustion has significantly decreased osteoarthritis pain (Cheng et al. 2008; Sun
et al. 2008; Zhang and Fu 2010), fibromyalgia syndrome (Zhao and Zhu 2009) and
herpes zoster (Li 2007; Zhong et al. 2010) in several clinical trials, and some case
series report that the modality effectively suppressed pain in patients with terminal
cancer (Zan and Zhang 1999; Qin and Qin 2001). Animal studies have shown similar
effects. However, more rigorous studies are needed.

In a mono iodoacetic acid-induced rat model of knee osteoarthritis, indirect mox-
ibustion applied to the lateral aspect of the knee joint every other day for 28 days
significantly alleviated the pain, which was antagonized by naloxone pretreatment
and assessed by body-bearing differences (Uryu et al. 2007). This result is consistent
with a study in which moxibustion significantly increased serum β-endorphin (Zhai
et al. 1994). Moxibustion at ST36, in which three moxa cones were burned succes-
sively once a day for 9 days beginning 2 days after a complete Freund’s adjuvant
injection into the synovial cavity of the unilateral knee joint, significantly alleviated
pain in an inflammatory pain rat model (p < 0.05). It also significantly suppressed
the production of nitric oxide and the protein expression of c-Fos and neuronal nitric
oxide synthase induced by arthritis in the lumbar spinal cord (Kim et al. 2006). In
a rat model of chronic visceral hypersensitivity, bilateral moxibustion at Tianshu
(ST25) for 15 min, once a day for 7 days, significantly (p < 0.05) increased visceral
pain threshold, assessed with abdominal withdrawal reflex scores, and restored sero-
tonin concentrations in the colon (Zhou et al. 2009). Because moxibustion has been
shown to be effective for various kinds of pain in patients and animal models, we
hypothesize that it can inhibit cancer pain in animal models, thus providing a way to
study its mechanisms on such pain.

13.6 Animal Studies vs Human Studies

13.6.1 The Species Gap

Despite the usefulness of animal models, a species gap exists between animals and
humans. As demonstrated by many drug development studies, drugs that work well in
animal models do not always work in human clinical trials. For instance, acupunc-
ture/electroacupuncture has been shown to significantly inhibit pain compared to
placebo control in inflammatory (Zhang et al. 2011b), neuropathic (Meng et al.
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2011) and cancer (Mao-Ying et al. 2006; Zhang et al. 2008a) pain animal models.
However, clinical trials report that verum acupuncture and sham (superficial needling
at non-acupuncture points) produce the same effects (Melchart et al. 2005; Diener
et al. 2006). It is possible that this kind of sham control is not truly inert; it may
stimulate the somatosensory system. Another possibility is that the placebo effect
(e.g. patient expectation) masks differences in the effects produced by verum and
those produced by sham. These data suggest that a more suitable sham acupuncture
control, one that is truly inert, is needed.

13.6.2 Acupoints in Animal Studies

Because of insufficient understanding of the anatomical and physiological nature of
acupoints and the meridian system, it can be a challenge to determine animal points
that correspond to human points.

The electrical characteristics of acupoints and meridians have been studied (She
et al. 2010), and it has been reported that acupoints have lower electrical resistance
and meridians have lower electrical impedance and higher capacitance compared
to adjacent controls (Ahn et al. 2008). However, the electrical properties of acu-
points vary in accordance with physiological and pathological changes in the human
body (She et al. 2010). For example, regional cutaneous electric resistance values
of acupoints on both sides of the body were found to be significantly lower in en-
cephalomalacia patients than in normal subjects, and the electric resistance of the
points changed after operation (Liu et al. 2010). Thus there is insufficient evidence
to conclude that electric resistance accurately determines the location of acupoints
and meridians (Ahn et al. 2008; She et al. 2010).

The transpositional method, which locates animal acupoints according to the
corresponding anatomical sites on humans, is commonly reported in the literature
(Han 2003; Lao et al. 2004; Zhao 2008). Taking into account anatomical differences
between humans and animals, such as the twelve thoracic, five lumbar, five sacral,
and three to six coccygeal vertebrae in humans vs the rat’s thirteen thoracic, six
lumbar, four sacral, and twenty eight coccygeal vertebrae, Yin et al. (2008) mapped
121 commonly used acupoints in the rat.

Since the points are not anatomically visible in humans, their locations are based
on the clinical observations of thousands of years. Through experience, Huantiao
(GB30) has been shown to successfully alleviate sciatic pain and related symptoms
and thus is used to treat lower limb pain and related symptoms. In animal studies, we
can only approximate the location of this point because of the species gap. However,
the most important factor for determining the accuracy of a point location is effect.
For example, if one inserts a needle into an acupoint thought to be appropriate but
this produces no effect on pain, either the point is incorrectly located or the quality
of the acupuncture is poor. On the other hand, if a point works well in a given animal
model, e.g. a rat model of pain, and is anatomically close to the comparable site
used in humans, then one may be confident that the right point has been determined.
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In basic science, electric resistance measurement, the transpositional method, and
outcome assessment should be used together to determine accurate acupoints in
laboratory animals with given pathological conditions.

13.6.3 Pros and Cons of Acupuncture Studies in Animal Models

In recent years, the mechanisms of acupuncture have been studied in humans using
brain-imaging techniques (Napadow et al. 2005). However, most data on acupuncture
mechanisms are derived from animal studies that use invasive procedures (Zhao
2008). For example, medulla opioid-serotonin circuit involvement in acupuncture
anti-hyperalgesia can only be revealed using such procedures (Zhang et al. 2011b).
Animal models are useful when invasive manipulations are necessary for determining
the mechanisms of this therapy.

Understanding the mechanisms and pathways of acupuncture treatment can
provide information for formulating optimal acupuncture/drug combinations that
maximize treatment effects and minimize side effects by decreasing drug dosages.
For example, because adenosine has been shown to mediate acupuncture analgesia,
interventions that hamper the degradation of adenosine might prolong the clinical
effects of acupuncture and potentially decrease pain medication dosages (Goldman
et al. 2010).

Further, translational animal studies from experimental bench to clinical bed can
provide useful information for designing appropriate clinical trials. For example, our
animal studies demonstrate that low frequency electroacupuncture produces longer-
term anti-hyperalgesic and anti-edema effects than high frequency electroacupunc-
ture does (Lao et al. 2004). Thus we used low frequency in our knee osteoarthritis
clinical trial and obtained a prolonged effect lasting 26 weeks (Berman et al. 2004).

13.6.4 Prospective

In a growing body of studies, both acupuncture and moxibustion have been shown
to enhance the immune function and inhibit cancer-related pain, but the studies are
still very limited in terms of quality and quantity. Studies on immune function are
immature, and some, such as those on acupuncture inhibition of tumor growth, need
confirmation. RCTs and mechanism investigations of the effects of acupuncture and
moxibustion in cancer-related pain are needed. Additionally, several basic studies
demonstrate that acupuncture exerts anti-depressive effects in animal models of de-
pression. However, since acupuncture and control resulted in similar improvement
in depressive symptoms (Leo and Ligot 2007; Andreescu et al. 2011), well-designed
clinical trials with optimal placebo control are warranted.
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Chapter 14
Integrating Acupuncture with Western Medicine
in Cancer Treatment

Jun J. Mao and Malini M. Khanna

Abstract Cancer and its many conventional treatments (e.g. chemotherapy, radio-
therapy, surgery, and hormonal therapies) can result in substantial symptom burden
and diminished quality of life among cancer patients as well as threaten the long
term physical and psychological wellbeing of growing numbers of cancer survivors.
Acupuncture, an ancient therapy of traditional Chinese medicine, is increasingly
being integrated into conventional cancer treatment and survivorship care. We first
described the need for the integration of acupuncture into cancer care by review-
ing the burden that cancer places on both society and on individuals. Secondly, we
review the use of complementary and alternative medicine by individuals with can-
cer, highlighting the value for potential integration of acupuncture into conventional
care. Thirdly, we summarize the current evidence of acupuncture’s effectiveness for
specific conditions experienced by cancer patients. Fourthly, we discuss the decision
making process employed by patients regarding integration of acupuncture into can-
cer care. Finally, we provide some insight about how research can inform evidence
development and generation. In summary, while research is limited, because of the
large unmet needs experienced by cancer patients and limitations of conventional
cancer care, acupuncture demonstrates potential as a therapy that can be safely inte-
grated into conventional cancer care to improve symptom management and quality
of life for cancer patients.

14.1 A Case Study

Jane Smith (not her real name) is a 56-year old women diagnosed with stage IIB hor-
mone receptor positive breast cancer. She received excellent oncology care, including
a unilateral mastectomy with lymph node dissection and chemotherapy followed by
a course of radiotherapy. She is currently taking letrozole, an aromatase inhibitor,
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which she will continue to take for five years because her tumor is estrogen receptor
positive. She feels lucky that her cancer is considered to be cured, but struggles with
thoughts of recurrence from time to time. Although Jane had finished her primary
cancer treatments at the time that she met Dr Mao, she reported that she did “not
feel like my old self.” She had gained 7 kg following her cancer diagnosis, and in the
3 months since she had started to take the aromatase inhibitor, she had also begun
experiencing some common side effects of the letrozole, including arthralgias and
myalgias. Jane began having diffuse achiness in the joints of her hands, fingers, and
knees: “I am 56,” she said, “but I feel that I am 80 years old. I cannot stand the thought
of taking this drug for the next five years.” She used to enjoy running but reported
that she could not run any more, and, instead, struggled to walk about a mile per
day to maintain some level of fitness. She was seriously considering discontinuing
her aromatase inhibitor, and thereby increasing her risk for recurrence, all due to the
decline in her quality of life caused by this medication.

When she presented to Dr Mao’s office, her average pain rating per week was a 7
out of a possible 10. Her fingers were mildly edematous and she did not have any focal
erythema or warmth in any of her joints. After four sessions of electroacupuncture
(acupuncture combined with 2 Hz electro-stimulation via a TENS unit), her pain was
reduced to a 2 out of 10 on average. Following three more treatments, her pain was
too minimal for her to continue since she had to pay for the visits out-of-pocket. In
addition to reported improvement in pain, Jane also reported decreased anxiety and a
decrease in her level of fatigue. Jane resumed running and felt more like her old self.
Both Jane and her oncologist were happy that her symptoms were reduced and that
she felt able to continue with her aromatase inhibitor therapy as originally planned.

14.2 Impact of Cancer on Society and Individuals

Jane is just one example of the millions of individuals affected by cancer each year
around the globe. According to the World Health Organization (WHO), cancer has
a greater economic impact than any other disease worldwide, with patients and
families facing premature death and disability. The top three cancers with the highest
economic impact are lung, colorectal, and breast cancers. The projected economic
burden in 2008 was US$895 billion, which represented roughly 1.5% of the world’s
GDP.Additionally, it was calculated that 83 million years of “healthy life” were lost to
disability and death associated with these cancers (American Cancer Society 2010).

Despite the tremendous progress that has been made in cancer prevention and
treatment over the last 50 years, individuals with cancer continue to experience
substantial unmet needs (Barg et al. 2007). As cancer has shifted from an almost
universally fatal illness to a curable but more often chronic disease, the needs of can-
cer patients in various domains have gained increasing recognition in research and
clinical care (Rowland and Baker 2005; Hewitt et al. 2006; Feuerstein 2007). Can-
cer patients experience both physical (e.g. chronic pain, fatigue) and psychological
(e.g. depression/anxiety, sleep) problems at higher rates than the general population
(Cleeland et al. 1994; Savard and Morin 2001; National Institutes of Health State-of-
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the-Science Panel 2003) (Mao et al. 2007a). Even after being cured of cancer, a sub-
set of individuals continue to have a high level of fear and uncertainty regarding the
potential for recurrence or a secondary cancer (Baker et al. 2005; Roberts et al. 2005;
Rowland and Baker 2005). While conventional treatments like surgery, chemother-
apy and radiation have significantly reduced cancer-related mortality, these therapies
often result in substantial temporary and long-term effects that may negatively impact
patients’ quality of life and functional status (Ganz et al. 2002; Hewitt et al. 2006).

14.3 Use of Complementary and Alternative Medicine (CAM)
by Cancer Patients

The challenges faced by individuals with cancer are numerous and require a thought-
ful comprehensive treatment and support system to meet these challenges. CAM
represents a group of therapies or health practices that are not routinely taught in
Western medical schools or provided in Western hospitals (Eisenberg et al. 1993).
However, the use of CAM is extensive among cancer patients and survivors (Ernst
and Cassileth 1998; Yates et al. 2005; Boon et al. 2007), exceeding the rates seen in
the general population without cancer (Mao et al. 2007a). Most cancer survivors use
CAM as an adjunct to (complementary) rather than as a substitute for conventional
treatments (alternative) (Burstein et al. 1999). While several demographic charac-
teristics such as younger age, female sex and higher education have been shown to
predict CAM use in the Western world (Mao et al. 2007b), the psychosocial factors
associated with CAM use among cancer survivors often include symptom and psy-
chological distress, increased perceived risk of dying, fear of recurrence, and gaining
control (Burstein et al. 1999; Henderson and Donatelle 2003; Davidson et al. 2005;
Rakovitch et al. 2005). Recently, using a population-based database comparing in-
dividuals with and without cancer, we found that cancer survivors were likely to
use CAM for pain control, immune enhancement, and general wellness and disease
prevention (Mao et al. 2010).

Emerging research also suggests patients’ unmet needs in current conventional
cancer care may drive them to use CAM. Paltiel at al. (2001) found perceived needs
unmet by conventional medicine were an important determinant of recent CAM use
in a large cohort of Israeli cancer patients. In a qualitative study, prostate cancer pa-
tients identified several key limitations of existing conventional cancer care: lack of
empathy and support during and after treatment, lack of guidance on lifestyle change
such as diet and exercise, and poor continuity of care; therefore, they turned to CAM
to address these unmet needs (Evans et al. 2007). Additionally, adult survivors of
childhood cancer were found to use CAM to address symptoms related to previous
diagnosis and treatment (Mertens et al. 2008). Furthermore, research from our group
found that those cancer patients with unmet needs in the domains of emotional, physi-
cal, nutritional, financial, informational, treatment-related, employment-related, and
daily living activities were more likely to use CAM (Mao et al. 2008). In summary,
CAM plays an important role in a comprehensive cancer treatment plan that helps
meet cancer patients’ diverse needs.
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Table 14.1 Acupuncture and
cancer information on the
web

Organization Web link

National Cancer Institute http://www.cancer.gov
National Center for

Complementary and
Alternative Medicine

http://nccam.nih.gov

American Cancer Society http://www.cancer.org
Susan G. Komen for the Cure http://ww5.komen.org
OncoLink http://www.oncolink.org
Breastcancer.org http://www.breastcancer.org

14.4 Current Integration of Acupuncture in Cancer Care

Acupuncture, a central element of Traditional Chinese Medicine, originated from
China at least 3,500 years ago and has been used by millions of individuals around
the world. It is also becoming increasingly popular in developed nations and is
seen regularly in the Western world. In the United States alone, acupuncture was
used by approximately 2 million adults 18 or older in 2002 (Barnes et al. 2004).
This number exceeded 3 million in 2007, representing 50% growth in the past 5
years (Barnes et al. 2009). Among its users, 44% of individuals sought acupunc-
ture care because conventional medical care did not help them with their conditions,
while 57% felt that combining acupuncture with conventional medical care would
help with their specific conditions. Approximately 25–35% of respondents indi-
cated that conventional medical professionals recommended their acupuncture use.
This data suggests that patients are turning to acupuncture to fulfill their needs
that remained unaddressed through the current conventional health system. Fur-
ther, among users, 46% felt acupuncture helped a great deal, 26% felt it somewhat
help, and about 28% perceived that it provided very little or no help (Burke et al.
2006).

Using population-based data, we found that 10.2% of US cancer patients have
used acupuncture, which is a significantly higher percentage than the 6.2% that is
found in the general population (Mao et al. 2010). In a survey study among breast
cancer patients in a large urban academic cancer center, the majority of patients
are in favor of integrating CAM services, including acupuncture, massage, yoga,
or tai chi into the cancer center (Bonner Millar et al. 2010). Many large academic
medical centers have begun offering acupuncture services in response to patient
demand. In a study examining CAM content on the internet, Brauer et al. (2010)
found that 59% of National Cancer Institute Designated Comprehensive Cancer
Centers in the United States mentioned acupuncture on their websites as a means
for managing symptoms and that this treatment tops the list of CAM and supportive
care therapies. To assist in patients’ medical decision making, the U.S. government
(National Cancer Institute and National Center for Complementary and Alterna-
tive Medicine), large, well-established non-profit cancer organizations (American
Cancer Society, Susan G. Komen Foundation), and popular online resources (Oncol-
ink, Breastcancer.org) all provide information to educate patients about acupuncture
(Table 14.1).
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14.5 Current Status of Acupuncture Research

Although acupuncture has been practiced for thousands of years, more research must
be conducted to elevate its status from that of a therapy used in a predominantly
empirical manner to that of one that is more evidence-based and integrative as part
of a comprehensive health system. The field of rigorous acupuncture research is
fairly new but exciting and rapidly growing.

14.5.1 Mechanism of Acupuncture Effect

The precise mechanism of action for acupuncture has not been fully elucidated.
Based on animal research, the acute analgesic effect of acupuncture is mediated in
part by a complex system of CNS endogenous opioid (Han 2004), serotonin (Rho
et al. 2008), GABA (Gan et al. 2005), and substance P (Aloe and Manni 2009; Lee
et al. 2009). Over the last ten years, research using novel functional neuroimaging
techniques, including positron emission tomography (PET) scan (Biella et al. 2001;
Lewith et al. 2005; Pariente et al. 2005), single-photon emission computed tomog-
raphy (SPECT) (Newberg et al. 2005), and functional MRI (Hui et al. 2000; Wu
et al. 2002; Fang et al. 2004; Napadow et al. 2005) has provided important perspec-
tive about the CNS response to acupuncture. With acupuncture stimulation in both
healthy subjects with experimentally induced pain and individuals with clinical pain,
complex neural networks involved in cognition, emotion, stress, and pain processing
have been modulated, including but not limited to the limbic system (Hui et al. 2000;
Hui et al. 2005), hypothalamus and brainstem networks (Napadow et al. 2008). Of
great importance, expectancy, a non-specific but powerful agent in clinical medicine,
appears to mediate the CNS response to acupuncture (Harris et al. 2009; Kong et al.
2009; Lewith et al. 2005; Pariente et al. 2005). Peripherally, acupuncture can result
in local vasodilatation (Boutouyrie et al. 2001; Litscher et al. 2002), connective
tissue displacement and transduction (Langevin and Yandow 2002; Langevin et al.
2002, 2004), and inhibition of inflammatory response (Chae et al. 2007). All of these
factors may play an important role in local signal transduction and tissue repair.
Thus, the mechanism of acupuncture provides biological plausibility for managing
cancer-related symptom distress such as pain, nausea, and fatigue. However, the
effect is likely to be complex, recruiting both the central and peripheral networks
and eliciting both physiological and psychological responses in individuals.

14.5.2 Clinical Research of Acupuncture in Oncology

The research field of acupuncture in oncology is still in its infancy. Before discussing
clinical evidence, it is important to acknowledge the challenges of methodology in
evaluating acupuncture, particularly the choice of control, an area of active debates
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Table 14.2 Emerging areas
of evidence for acupuncture
integration

Symptoms Evidence grade

Nausea/vomiting High
Cancer or treatment-related pain Intermediate
Xerostomia Intermediate
Hot flashes Intermediate
Fatigue Low

and continued controversies (Park et al. 2008). Each control helps answer a small
and specific question about the effects of acupuncture such as specific location, depth
of needling and penetration of skin (Vickers 2002; White 2002). However, all of the
control results in sensory stimulation which may excite diffuse noxious inhibitory
control (Bing et al. 1990), a physiological response that is not inert. Acupuncture
research methodologists argue that acupuncture trials ought to be conducted with
3-arms: true acupuncture, placebo/sham control and standard medical care. In this
way, the specific efficacy of needling effects and clinical relevance of acupuncture
as an entire package of care can be evaluated simultaneously (Langevin et al. 2006).
While large and rigorously designed and conducted clinical trials of acupuncture for
chronic pain (e.g. low back pain (Cherkin et al. 2009), knee osteoarthritis (Berman
B 2004; Witt et al. 2005)) have been conducted in non-oncology patients, trials
of acupuncture in oncology settings often have substantial limitations, including
small sample size, poor choice of control or no control, inadequate acupuncture
protocols (e.g. use one point rather than a comprehensive acupuncture protocol) and
problematic population characteristics. Thus, the evidence-base for safe and effective
integration of acupuncture is just emerging and far from complete.

14.6 Emerging Areas of Evidence for Integration

There are several areas with emerging evidence based on limited research about
acupuncture. These are also areas where the evidence for conventional medicine
is either lacking or incomplete so the potential for integration of acupuncture to
contribute is great (Table 14.2). Since a detailed review of these specific areas
has been provided in other chapters, we will briefly review the evidence coupled
with the author’s clinical experience as a symptom/palliative care physician and
acupuncturist.

14.6.1 Nausea and Vomiting

One of the most challenging side effects of chemotherapy is controlling emesis.
Medications such as 5-HT3 receptor antagonists and dexamethasone have pro-
vided patients with some relief of chemotherapy-induced emesis (Campora et al.
1994). However, many patients still experience symptoms which significantly affect



14 Integrating Acupuncture with Western Medicine in Cancer Treatment 319

their quality of life. In the late 1990s, acupuncture gained popularity with the Na-
tional Institutes of Health’s publication of its 1997 Consensus Statement stating that
“promising results have emerged, for example, showing efficacy of acupuncture in
adult postoperative and chemotherapy nausea and vomiting. . . in which acupuncture
may be useful as an adjunct treatment or an acceptable alternative or be included in
a comprehensive management program” (NIH 1998). Dundee et al. found that the
most common point used to control nausea and vomiting is Neiguan (PC6) (Dundee
1998). A study by Shen et al. (2000) demonstrated that adding electroacupuncture
was more effective in controlling emesis than minimal needling or using pharma-
cotherapy alone. Ezzo et al. reviewed data from 1,247 subjects in 11 trials and found
that electroacupuncture reduced chemotherapy-induced acute vomiting (Ezzo et al.
2005). Given the effectiveness of current anti-emetic medication, the biggest po-
tential for acupuncture integration is for nausea and vomiting that are refractory to
conventional medications as well as for persistent residual nausea post-chemotherapy
where existing approaches are very limited.

14.6.2 Cancer Pain

Pain in cancer patients can be caused by pre-existing pathologies (e.g. arthritis),
cancer status (progression of the disease or metastasis) or treatment (e.g. surgery,
chemotherapy, radiotherapy, hormonal therapy). Analgesic medications do not usu-
ally provide adequate pain relief (Caraceni and Portenoy 1999). Acupuncture may
provide a treatment that is less sedating with less constipating side effects than con-
ventional treatment. A study by Alimi et al. (2003) found a favorable response to
auricular acupuncture using an ear stimulator to guide needle placement vs using
placebo auricular points. In a recent RCT among patients who had head and neck
cancer and status post neck dissection, acupuncture was found to reduce pain, and
improve functions and xerostomia when compared to usual care (included physi-
cal therapy, analgesia, and/or anti-inflammatory medications) (Pfister et al. 2010).
However, due to the paucity of the data, in a Cochrane review published in early
2011, the authors concluded that there is insufficient evidence that acupuncture is
effective in treating cancer pain and patients should be aware of the limitations be-
fore treatment begins (Paley et al. 2011). In clinical practice, acupuncture should
not be used as the first line of treatment in the setting of severe and intractable pain
if patient-assisted analgesia is available. In settings where medication is not readily
available, acupuncture can be utilized to decrease pain or pain-related anxiety. For
moderate to severe pain, acupuncture may be used as an adjunct to existing pharma-
cological treatment to reduce the need for opioid escalation and lower its associated
side effects such as sedation and constipation. In the context of mild to moderate
pain or survivorship following primary treatment, acupuncture may be used as an
alternative to medications if individuals desire a non-pharmacological approach to
their symptom management. While these are all potential areas for acupuncture to
be integrated, research is needed to inform evidence-based care.
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14.6.3 Arthralgia-related to Aromatase Inhibitors (AIs)

Recent studies have shown that AIs are more effective at treating breast cancer than
tamoxifen (Baum et al. 2002; Coombes et al. 2004; Goss et al. 2005). Despite their
efficacies, close to 50% of individuals takingAIs develop arthralgia or joint pain using
this kind of medications (Mao et al. 2009b, 2011), resulting in substantial premature
discontinuation of therapy. Crews et al. (2007, 2010) found that acupuncture reduced
pain and stiffness among postmenopausal women undergoing AI treatment after
6 weeks of treatment. Electroacupuncture has also shown promise to reduce pain
severity, stiffness, and joint symptom interference in a small preliminary study (Mao
et al. 2009a). A larger randomized-placebo controlled trial on this topic is currently
being conducted by our group. Given that there are no current conventional therapies
that have demonstrated efficacy in this setting, acupuncture appears to be the most
promising therapy for this condition.

14.6.4 Xerostomia

Radiation induced xerostomia (dry mouth) drastically reduces the quality of life for
patients with head and neck cancer. Patients may suffer from dysphagia, difficulty
speaking, and alteration of taste and loss of appetite (Garcia et al. 2009). Saliva sub-
stitutes and stimulant agents have been developed, however none have been proven
to be clinically efficacious (Chambers et al. 2007). A study by Cho et al. (2008)
reported a significant increase in unstimulated salivary production compared to us-
ing sham acupuncture points. A single arm pilot study found that acupuncture can
improve symptoms of xerostomia and physical well-being (Garcia et al. 2009). In a
recent trial, Meng et al. (2012) found that acupuncture prevented the development
of xerostomia (both self-reported and measured salivary flow) compared to standard
care for head and neck cancer patients undergoing radiation therapy. Cohen et al. are
currently conducting two large placebo controlled randomized trial: (1) to prevent
radiation induced xerostomia (n = 300); and (2) to treat radiation induced xerosto-
mia (n = 240) (personal communication with Dr. Lorenzo Cohen at MD Anderson
Cancer Center, US). These results will provide more convincing evidence about the
potential use of acupuncture to prevent as well as to treat xerostomia.

14.6.5 Hot Flashes

Hot flashes are a common symptom affecting many breast cancer patients. Current
medications prescribed to treat vasomotor symptoms include clonidine, progesterone
and selective serotonin reuptake inhibitors (SSRIs). Hormone replacement therapy
is contraindicated in this population. Additionally, many women refuse to take addi-
tional medication due to adverse side effects common to SSRIs (sexual side effect,
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weight gain). In a RCT by Walker et al. (2010) acupuncture was as effective as
taking venlafaxine in decreasing hot flashes with an additional benefit of increased
libido in some women. Another study reported reduced hot flash frequency in both
the acupuncture and sham group during the 10 week treatment; however results did
not last in the sham group at the 12 week follow-up (Hervik and Mjaland 2009).
Our group is currently conducting a large randomized controlled trial comparing
acupuncture against gabapentin for hot flashes (n = 124). Current evidence suggests
acupuncture may produce an effect size that is similar to existing non-hormonal
based medication, thereby providing a therapeutic option for individuals who do not
want to take another medication for their hot flashes.

14.6.6 Fatigue

Cancer-related fatigue is one of the most prominent symptoms patients encounter
from cancer treatments with up to 90% of patients receiving chemotherapy and up
to 80% of patients receiving radiation reporting this issue (Molassiotis et al. 2007).
Fatigue can also persist after therapy has been completed. Acupuncture is a promising
complementary therapy for the treatment of fatigue, a condition that is currently one
of the top reasons people in the United States visit acupuncturists (Cherkin et al.
2002). Molasisotis et al. (2007) found acupuncture resulted in a 36% improvement
in fatigue compared with only 19% improvement in the group using acupressure at
those points and 0.6% improvement in the sham acupressure group. A study done at
Memorial Sloan-Kettering Cancer Center found the mean improvement of fatigue 2
years post-treatment to be about 31.1% (Vickers et al. 2004). Another study done by
our group demonstrated that acupuncture enabled patients’ fatigue levels to remain
relatively stable during radiation therapy. This suggests that acupuncture may help
prevent the development of substantial cancer-related fatigue (Mao et al. 2009c). As
fatigue is multi-factorial, combining acupuncture with other behavioral interventions
(e.g. exercise, sleep hygiene) may help address this important issue in an oncology
setting.

14.7 Evidence-based Decision Making by Cancer Patients to
Use Acupuncture

In addressing how best to integrate acupuncture into conventional cancer care, health
care providers must assist patients with making decisions that are congruent with
their belief systems, but also based on research evidence. In a recent study (Mao
et al. 2012), we interviewed 25 breast cancer survivors with hot flashes about their
decision making process regarding incorporating acupuncture into their symptom
management plan. Many women voiced a desire to use acupuncture because they
perceived it to be “natural.” They could thereby avoid adding another medication
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to their already extensive list of drugs. In addition, individuals with a positive ex-
pectancy of acupuncture, which is often built on the experiences of their family and
friend, want to try acupuncture.

However, a fear/dislike of needles and lack of scientific understanding of acupunc-
ture makes some individuals less inclined to try this treatment. Many barriers ranging
from cost/lack of insurance coverage to distance to time commitments to finding
qualified acupuncturists prevent some individuals from using acupuncture. Finally,
decision support from family members and physicians is important for individuals
in choosing one therapy (e.g. acupuncture) vs another (e.g. medication). Our study
suggests decision making for the use of acupuncture in cancer care is personalized
and driven by multiple considerations (Fig. 14.1). Health care professionals must
be sensitive to the beliefs and barriers each patient may have and to help support
patients in making decisions that ultimately lead to good clinical outcomes.

14.8 Summary and Future Directions

Acupuncture, an ancient traditional Chinese medicine practice, is gradually being
integrated into conventional medicine to build a comprehensive and personalized
system of care for cancer patients. Despite the longevity of this medical practice,
the existing scientific evidence base for acupuncture in oncology is limited. Care-
fully designed basic science experiments, clinical trials, and outcome studies are
needed to expand our understanding of the mechanisms, efficacy, and effectiveness
of acupuncture for specific conditions faced by cancer patients. It is important to
put acupuncture research in the larger context of cancer care and science (Fig. 14.2).
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As cancer diagnosis and treatments result in symptom burden, carefully designed
epidemiological research is necessary to investigate the prevalence and progression
of these symptoms as well as risk factors for these symptoms. By doing so, it will
help inform acupuncture trial design and conduct, so adequately powered randomized
controlled clinical trials of acupuncture can be conducted. For example, if a symptom
will resolve in six weeks regardless of treatments, doing a six week RCT of acupunc-
ture in that setting will be futile. Basic research will uncover both the mechanisms of
symptoms and acupuncture thereby, creating a linkage for symptoms and acupunc-
ture to be paired appropriately for clinical and translational research. Additionally,
observational studies and feasibility Phase I studies are needed to discover the opti-
mal treatment design for acupuncture (e.g. electro or non-electroacupuncture, point
selection, frequency of treatments, duration of treatments, standardized or manual-
ized treatments). Such studies are necessary for larger trials so that the acupuncture
treatment itself is authentic to practice and adequate to produce an expected thera-
peutic effect. Further, carefully integrated biomarkers and behavioral theories should
be applied in acupuncture clinical trials to inform both the mechanism of acupunc-
ture and predictors of treatment response. Lastly, as acupuncture is often used for
refractory symptoms or in the setting of palliative and supportive care (e.g. persis-
tent hiccups after radiation for a gastric tumor), large clinical trials for these difficult
cases/symptoms may simply never be conducted due to sample size issues and ethi-
cal considerations. Quality case studies/series and rigorous qualitative methods can
be applied to build the evidence base.

Ultimately, the collective evidence will grow and guide clinicians and patients to
make informed medical decisions that both reflect patients’preferences and are based
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on understood benefits vs harms for acupuncture and other available therapies. Taken
together, this will lead to evidence-based integration of acupuncture into conventional
care, thereby improving the health and wellbeing of millions of individuals who are
diagnosed with cancer each year.
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Chapter 15
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.
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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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White blood cell (WBC), 11, 207
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X
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