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Abstract

Background. Aromatase inhibitors (Als) are commonly used as adjunctive hormone treatment for early breast cancer
patients. The major side effect of Als is arthralgia, which affects adherence. Previous reviews suggested that acupuncture
is effective in the management of cancer-related pain. The aim of this review is to evaluate the effects of acupuncture
on arthralgia caused by Als. Methods. This article examined randomized controlled trials (RCTs) measuring the effects
of acupuncture on joint symptoms caused by Als within 8 medical databases till May 2014. The quality of the articles
was evaluated according to the Cochrane risk of bias (ROB) tool. Results. Four RCTs were identified in medical journals.
Two studies were conducted with manual acupuncture and 2 studies were electroacupuncture. The range of sample size
was between 32 and 67. One RCT showed significant improvement in the acupuncture group compared with the sham
control group and another RCT showed a statistical difference between the electroacupuncture and waitlist group. The
other 2 studies showed no statistical differences between control and acupuncture groups. Two studies conducted blood
analysis to elucidate the mechanism of efficacy of acupuncture for arthralgia. The 2 positive studies had a lower ROB and
2 studies had a high ROB. Conclusions. The systematic review suggests that acupuncture has potential benefits to improve
arthralgia caused by Als. However, further trials of adequate sample size, appropriate control group, and longer follow-up
are necessary to investigate the efficacy of acupuncture in Al-induced arthralgia.
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vomiting.*""""* Joint pain and stiffness are regarded as the most
severe side effects reported by 35% to 81% of AI users.*'*'®
Al-induced arthralgia affects medication adherence and leads to
premature discontinuation of Als.'"”'’ Patients use doctor-
prescribed medications, complementary medicine and alterna-
tive therapies to control Al-induced arthralgia. As adjunctive
medications, anti-inflammatories, codeine, morphine,
paracetamol, and chondroitin are used.'® In the case that joint

Introduction

Breast cancer is the most commonly diagnosed female
cancer in Australia and the United States."” Elevated estro-
gen levels increase breast cancer risk.*> Tamoxifen and aro-
matase inhibitor (AI) are adjuvant hormone treatments
commonly prescribed for hormone receptor—positive women
with early breast cancer. Recently, accumulated evidences
support that Als have superior benefits to tamoxifen in sur-
vival and rate of recurrence or distant metastases.*’ This led
the American Society of Clinical Oncology to recommend
Als for postmenopausal breast cancer patients who were
hormone receptor—positive.** Currently, there are 3 third-
generation Als: 2 nonsteroidal Als (anastrozlco)le and letrozole) Avctoalin
and 1 1rrevers1bl.e s.ter01dal A.I (exemeStane): . Studies req?ged *Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA,
that they have similar effectiveness and toxicity profiles. USA
The side effects associated with Als are menopausal
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symptoms are not controlled, switching to tamoxifen can be
considered.’>?! To date, however, there is limited evidence
to control Al-induced arthralgia.

Recently, acupuncture has become widely used for pain
management in cancer supportive and palliative care.””?’
Moreover, literature reviews suggested that acupuncture
has the potential to manage the symptoms of pain, nausea
and vomiting, hot flashes, radiation-induced xerostomia,
chemotherapy-induced neutropenia, fatigue, and chemo-
therapy-induced peripheral neuropathy.*** Previous sys-
tematic reviews evaluating acupuncture for cancer-related
pain have concluded that acupuncture may have a positive
impact on patients with pain but at this time there is insuf-
ficient evidence to support this hypothesis.***” The aim of
this systematic review is to evaluate the current published
studies reporting the effect of acupuncture on Al-induced
arthralgia.

Methods
Search Strategy

Electronic literature searches were performed using
PubMed, Medline, ProQuest, ScienceDirect, Cochrane
Library, EMBASE, CINAHL, and PsycInfo from their
inceptions to May 2014. The search was conducted using
the following combination of terms: “acupuncture,” OR
“electroacupuncture,” AND “breast cancer,” AND “aroma-
tase,” AND “joint pain,” OR “stiffness,” OR “arthralgia,”
OR “musculoskeletal symptom.” In the initial stage, the
reviewer screened the titles and abstracts of all the available
publications in order to determine eligibility. Two reviewers
(KB and BO) independently applied the inclusion criteria,
screening full texts. The 2 reviewers compared results and
resolved any discrepancies by agreement.

Eligibility Criteria
Randomized controlled trials (RCTs) that investigated the
effect of acupuncture on Al-induced joint symptoms as a

primary outcome were eligible. The systematic review
included full-text articles published in English.

Quality Assessment Criteria

The quality of the studies were assessed using the Cochrane
risk of bias (ROB) tool (version 5.1.0).>* The use of a ROB
tool has been encouraged and advocated to reviewers con-
ducting systematic reviews. The Cochrane ROB tool
involves assessment of the ROB arising from evidence-
based methodological features.”> There are 7 domains
included in this tool: random sequence generation, alloca-
tion concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective outcome reporting, and other sources of bias.**

Records identified through database searching: N=254
Medline: N=7; Pubmed: N=8; ProQuest Central: N=97; ScienceDirect: N=97;
Cochrane library: N=4; EMBASE: N=37; CINAHL: N=4; PsycInfo: N=0

Duplicate records excluded: N=48

Records screened: N=206

Excluded after screening

titles and abstracts: N=193

- Observational study: N=19

- Review/Guideline/Expert opinion: N=60

- Survey study: N=2

- Others (protocol, book content, news,
abstract presented in a conference, etc)
:N=112

Full-text articles
assessed for eligibility: N=13

Excluded after screening

full texts: N=9

- Review: N=3

- Retrospective analysis: N=1

- Others (news, teaching lecture): N=5

Studies included
in the systematic review: N=4

Figure |. Flowchart for selection of studies.

The review authors judge the ROB of each domain by indi-
cating high risk, low risk, or unclear risk. Two reviewers
(KB and BO) assessed ROB independently and discussed to
arrive at a consensus. Figures were generated to display the
ROB judgments graphically across the included studies.

Results

Study Selection

Figure 1 shows the flow of the information of the review.
The initial search yielded 254 bibliographic records from
the electronic databases. Duplicates (n = 48) and 193 arti-
cles were excluded after screening titles and abstracts. On
closer inspection of the full texts, only 4 studies met the
eligibility criteria and were included in the review.

Results of the Studies

For clarity, the order of 4 RCTs in Table 1 is arranged from
positive studies to equivocal studies.

One study reported that there was a significant differ-
ence between the electroacupuncture (EA) and waitlist con-
trol (WLC) groups but that there was no difference between
EA and sham electroacupuncture (SEA) groups.*® Another
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study reported a significant difference in joint pain between
manual acupuncture (MA) and sham acupuncture (SA) con-
trol groups.’” The 2 other studies reported that there was no
significant difference between acupuncture and control
groups.***’ The studies were conducted in the United States
(n = 3) and Australia (n = 1). Three studies had 2 arms
(intervention group vs sham group) while 1 study had 3
arms (intervention group vs sham group vs waitlist group).
The range of sample size was between 32 and 67. The inclu-
sion criteria of participants of four studies were compara-
ble. To screen the eligibility criteria, 3 studies used the
patients-reported outcome (PRO) instrument’*>® while 1
study recruited based on the physician-documented
Al-associated musculoskeletal symptoms.*® The dropout
rate of the 4 studies was less than 12%.***° No severe
adverse effects were reported apart from minor bruising and
pain at the needling site.***

Intervention

There were differences in the treatment intervention. The
number of treatment intervention sessions was between 8
and 12. The treatments were delivered over 6 to 8 weeks; 3
studies assessed outcomes at week 12 for durability of
response.”**”*’ Two studies used standard acupuncture
points®®* while the other 2 studies added individualized
acupuncture points based on patients’ joint symptoms in
addition to standard acupuncture points.’**” One study used
both full-body acupuncture points and auricular acupunc-
ture points.”’ In 2 studies, low-frequency electrical stimula-
tion was provided by an electroacupuncture unit or a
transcutaneous electrical nerve stimulation unit.***® During
the intervention sessions, all participants of the 4 RCTs
were allowed to take their usual medications.

Statistical Analysis

Two studies*®** used intention-to-treat analysis; one’” used

per-protocol analysis, and the other study did not report on
the treatment of missing data.*® Three of the 4 studies had a
sample size sufficient to have 80% power to detect clini-
cally relevant difference when designing the study.’**"
However, when calculating the sample size, minimally clin-
ically important differences of corresponding outcome
measures were derived from preliminary data of various
symptoms such as rheumatoid arthritis or diabetic neuropa-
thy, not Al-induced arthralgia.*®"*%*?

Outcome Measurements

Various outcome measurements, none of which had been
primarily designed for Al-induced joint symptoms, were
used in 4 studies. The primary outcome data were collected
with PRO tools. While 3 RCTs used common outcome

measures (Brief Pain Inventory—Short Form [BPI-SF],
Brief Pain Inventory, and Western Ontario McMaster
Universities Osteoarthritis Index [WOMAC]),**** 1 RCT
used the Health Assessment Questionnaire Disability Index
(HAQ-DI) and the pain visual analog scale (VAS).*’ In
addition, studies collected secondary outcomes with the
Modified Score for the Assessment of Chronic Rheumatoid
Affections of the Hands (M-SACRAH) to evaluate pain,”’
the Quick Disability of Arm, Shoulder, Hand (DASH), the
Physical Performance Test (PPT) for functional ability,*
and the grip test for hand strength.*® One study used the
Functional Assessment of Cancer Therapy—General
(FACT-G) to evaluate quality of life (QOL).*® To define
clinical importance from the patient’s perspective, 2 trials
assessed Global Impression of Change and perceived ben-
efits and acceptability of acupuncture.®®

Blood analysis was conducted in 2 trials to elucidate the
potential mechanism of efficacy of acupuncture for
Al-induced arthralgia. Oh et al*® measured C-reactive pro-
tein (CRP) level and erythrocyte sedimentation rate (ESR)
and found no statistical differences. Bao et al*’ measured
serum estradiol, B-endorphin, and pro-inflammatory cyto-
kines (interferon-y, interleukin-1 [IL-1], IL-6, IL-8, IL-10,
IL-12, IL-17, and tumor necrosis factor-a) concentrations at
both baseline and week 8; 25-hydroxy vitamin D level at
baseline.”” Blood analysis found that serum estradiol in
both groups remained undetectable at baseline and week 8.
All of cytokines and B-endorphin had no difference at base-
line and week 8, but IL-17 was significantly reduced in both
groups and IL-12 was increased only in SA group.

Assessment of Risk of Bias

Adhering to the Cochrane ROB tool, 2 studies were ade-
quately powered with low ROB.***" The study by Oh et al*®
had a high risk of reporting bias due to nonpublication of
some results (Table 2). The study by Bao et al*’ had an
unclear risk of selection bias and a high risk of other bias. In
this study, the baseline HAQ-DI score was significantly
higher in the MA than the SA group.”’

Discussion

This systematic review found that 1 RCT reported signifi-
cantly improved arthralgia compared with the control
group.”’” The 3-arm RCT demonstrated that EA significantly
improved Al-induced joint pain compared with the WLC,
but not the SEA.** Two RCTs failed to find a significant dif-
ference between real acupuncture intervention and SA
groups, but it was found that joint pain and functional
ability®®*’ improved in both groups.

The fact that the sham control group shows an improve-
ment comparable to the real acupuncture group highlights
an issue with the use of sham needles in study design. Since
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Table 2. Assessment of Risk of Bias Based on the Cochrane Risk of Bias Tool.?

Random Blinding of
Sequence Allocation Participants and
Year/Reference Generation ~ Concealment Personnel

Blinding of Incomplete Selective Other
Outcome Outcome Outcome Sources of
Assessment Data Reporting Bias

2014/Mao et al** ® ® ®
2010/Crew etal”’ @ ® +
2013/0h et al®® @ + :

2013/Bao et al”’ ® ?

a. low risk of bias; ' unclear risk of bias; . high risk of bias.

the introduction of SA in acupuncture RCTs, there has been
heated debate among academic researchers as to whether SA
is an inert control procedure or an active intervention.”™* To
overcome this unresolved acupuncture RCT design, certain
complementary and alternative medicine researcher groups
suggested a 3-arm design (real acupuncture vs SA vs WLC)*
similar to the study of Mao et al.”® Also, including a WLC
group is important in order to account for natural history
that symptoms may improve over time from the initiation of
Als. Moreover, other control group settings such as stan-
dard medical care, exercise, and massage are necessary in
order to compare the efficacy between acupuncture and
conventional treatments. However, with the 3-arm design,
there is more onus on the interpretation of data and sample
size."’

Furthermore, acupuncture RCTs included in this review
had discrepancies in the selection of acupuncture points,
frequency of treatment, period of intervention, and treat-
ment method among the 4 studies. Thus, when designing
future studies, the researcher should consider these factors
in planning effective acupuncture intervention to treat
symptoms induced by Al as well as considering the com-
plexity of sham acupuncture.

Moreover, 2 studies measured biochemical parameters
to elucidate the mechanism of acupuncture on Al-induced
arthralgia.*®* Oh et al*® measured CRP and ESR but failed
to demonstrate a significant change while a previous study
reported the elevation of ESR and CRP after 6 months of Al
initiation.”® Similar to the rheumatoid arthritis* study sug-
gesting that joint inflammation is associated with number of
cytokines (tumor necrosis factor-a, IL-1, IL-4, IL-6, IL-10),
the study by Bao et al*’ showed that the reduction of IL-17
is modestly associated with improvement in HAQ-DI and
VAS scores. Therefore, further rigorous studies are required
to elucidate the mechanism of acupuncture on Al-induced
arthralgia taking account of aforementioned complexities.

Generally, RCTs are considered as high-quality evidence,
but RCTs with a high ROB can produce misleading results.*
Thus, the methodological quality of articles included in the
review was assessed with the Cochrane ROB tool as devel-
oped by the Cochrane Collaboration.** A major issue with
design of acupuncture RCTs is the blinding of the person

administering the intervention and SA. Unlike pharmaceu-
tical drug trials, most lifestyle intervention trials, including
acupuncture, face issues with the blinding of person admin-
istering the intervention. In the 4 acupuncture trials included
in this review, acupuncturists were not blinded for the allo-
cation of patients. This factor can be a source of bias in
acupuncture RCTs. However, in this review, we did not
consider it as a major bias as suggested by the Cochrane
Collaboration. It stated that the review authors can make a
judgment of low ROB, when the outcome is not likely to be
influenced by no blinding or incomplete blinding,** although
the Consolidated Standards of Reporting Trials (CONSORT)
statement suggested reporting the blinding status of person
administering the intervention.”'

A major limitation of this review is that it included stud-
ies with small sample sizes, short-term follow-up, and a
limited number of studies. Across the studies, sample sizes
were not sufficient to determine the effect of acupuncture
on Al-induced arthralgia. In addition, most studies calcu-
lated sample size based on non-Al-related study data. Three
studies assessed outcomes at week 12, after 6 to 8 weeks of
intervention.***"*?  About 72% of patients reporting
Al-induced arthralgia perceived the onset of joint symp-
toms within the first 3 months from the initiation of Als'®
and the American Society of Clinical Oncology guidelines
recommended a minimum of 5 years of adjuvant Al
treatments.>’ Therefore, current short-term studies have an
important limitation of evaluating long-term effects of
acupuncture for lengthy joint symptoms caused by Als.

There is, moreover, a potential publication selection
bias, as we only examined studies published in English.
Despite these limitations, the significance of this study is
the systematic review aimed at determining the effects of
acupuncture on Al-induced arthralgia.

Conclusions

Aromatase inhibitor-induced arthralgia is a major adverse
effect experienced by breast cancer patients when they are
taking Als to prevent the recurrence or the development of
contralateral breast cancer and to prolong survival. This
review suggests that acupuncture has a potential to manage
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Al-induced arthralgia although evidence is inconclusive.
Thus, future studies of larger sample size, longer follow-up,
and appropriate control settings are required to provide sci-
entific evidence to patients, acupuncture practitioners, and
oncology clinicians.

Authors’ Note

The abstract of this review was presented at the 11th International
Conference of the Society for Integrative Oncology, October
26-28, 2014 at Houston, Texas.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

1. Auatralian Institute of Health and Welfare AIHW. Cancer in
Australia: An Overview 2014. Canberra: AIHW; 2014.

2. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA:
Cancer J Clin. 2014;64:9-29.

3. Key T, Appleby P, Barnes I, Reeves G. Endogenous sex
hormones and breast cancer in postmenopausal women:
reanalysis of nine prospective studies. J Nat/ Cancer Inst.
2002;94:606-616.

4. Colditz GA. Relationship between estrogen levels, use of hor-
mone replacement therapy, and breast cancer. J Nat! Cancer
Inst. 1998;90:814-823.

5. Fuhrman BJ, Schairer C, Gail MH, et al. Estrogen metabolism
and risk of breast cancer in postmenopausal women. J Natl
Cancer Inst. 2012;104:326-339.

6. Howell A, Cuzick J, Baum M, et al; ATAC Trialists’ Group.
Results of the ATAC (Arimidex, Tamoxifen, Alone or in
Combination) trial after completion of 5 years’ adjuvant treat-
ment for breast cancer. Lancet. 2005;365:60-62.

7. Hind D, Ward S, De Nigris E, Simpson E, Carroll C, Wyld
L. Hormonal therapies for early breast cancer: systematic
review and economic evaluation. Health Technol Assess.
2007;11(26):iii-iv, ix-xi, 1-134.

8. Burstein HJ, Temin S, Anderson H, et al. Adjuvant endo-
crine therapy for women with hormone receptor-positive
breast cancer: American Society of Clinical Oncology clini-
cal practice guideline focused update. J Clin Oncol. 2014;32:
2255-2269.

9. Burstein HJ, Prestrud AA, Seidenfeld J, et al. American
Society of Clinical Oncology clinical practice guideline:
update on adjuvant endocrine therapy for women with
hormone receptor-positive breast cancer. J Clin Oncol.
2010;28:3784-3796.

10. Din OS, Dodwell D, Wakefield RJ, Coleman RE. Aromatase
inhibitor-induced arthralgia in early breast cancer: what do
we know and how can we find out more? Breast Cancer Res
Treat. 2010;120:525-538.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Gaillard S, Stearns V. Aromatase inhibitor-associated bone

and musculoskeletal effects: new evidence defining etiol-
ogy and strategies for management. Breast Cancer Res.
2011;13:205.

Gibson LJ, Dawson C, Lawrence DH, Bliss JM. Aromatase
inhibitors for treatment of advanced breast cancer in
postmenopausal women. Cochrane Database Syst Rev.
2007;(1):CD003370.

Rocha-Cadman X, Massie MJ, Du Hamel K. Aromatase
inhibitors and mood disturbances. Pallat Support Care.
2012;10:225-227.

Sestak I, Cuzick J, Sapunar F, et al; ATAC Trialists” Group.
Risk factors for joint symptoms in patients enrolled in the
ATAC trial: a retrospective, exploratory analysis. Lancet
Oncol. 2008;9:866-872.

. Laroche F, Coste J, Medkour T, et al. Classification of and

risk factors for estrogen deprivation pain syndromes related
to aromatase inhibitor treatments in women with breast can-
cer: a prospective multicenter cohort study. J Pain. 2014;15:
293-303.

Lombard JM, Zdenkowski N, Wells K, et al. Aromatase
inhibitor induced musculoskeletal syndrome (AIMSS) in
Australian women with early breast cancer: an Australia
and New Zealand Breast Cancer Trials Group (ANZBCTG)
survey of members of the Breast Cancer Network Australia
(BCNA). Paper presented at: 37th Annual San Antonio Breast
Cancer Symposium; December 9-13, 2014; San Antonio, TX.
Crew KD, Greenlee H, Capodice J, et al. Prevalence of
joint symptoms in postmenopausal women taking aroma-
tase inhibitors for early-stage breast cancer. J Clin Oncol.
2007;25:3877-3883.

Mao 1J, Stricker C, Bruner D, et al. Patterns and risk factors
associated with aromatase inhibitor-related arthralgia among
breast cancer survivors. Cancer. 2009;115:3631-3639.

Chim K, Xie SX, Stricker CT, et al. Joint pain severity pre-
dicts premature discontinuation of aromatase inhibitors in
breast cancer survivors. BMC Cancer. 2013;13:401.
Coleman RE, Bolten WW, Lansdown M, et al. Aromatase
inhibitor—induced arthralgia: clinical experience and treat-
ment recommendations. Cancer Treat Rev. 2008;34:275-282.
Younus J, Kligman L. Management of aromatase inhibitor-
induced arthralgia. Curr Oncol. 2010;17:87-90.

Lu W, Rosenthal DS. Acupuncture for cancer pain and related
symptoms. Curr Pain Headache Rep. 2013;17:321.

Bao Y, Kong X, Yang L, et al. Complementary and alternative
medicine for cancer pain: an overview of systematic reviews.
Evid Based Complement Alternat Med. 2014;2014:170396.
Paley CA, Johnson MI, Tashani OA, Bagnall A. Acupuncture
for cancer pain in adults. Cochrane Database Syst Rev.
2011;(1):CD007753

Choi TY, Lee MS, Kim TH, Zaslawski C, Ernst E.
Acupuncture for the treatment of cancer pain: a systematic
review of randomised clinical trials. Support Care Cancer.
2012;20:1147-1158.

Lee H, Schmidt K, Ernst E. Acupuncture for the relief
of cancer-related pain—a systematic review. Eur J Pain.
2005;9:437-444.

Peng H, Peng HD, Xu L, Lao LX. Efficacy of acupuncture in
treatment of cancer pain: a systematic review [in Chinese].
Zhong Xi Yi Jie He Xue Bao. 2010;8:501-509.



502

Integrative Cancer Therapies 14(6)

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Lu W, Rosenthal DS. Recent advances in oncology acupunc-
ture and safety considerations in practice. Curr Treat Options
Oncol. 2010;11:141-146.

Garcia MK, McQuade J, Haddad R, et al. Systematic review
of acupuncture in cancer care: a synthesis of the evidence. J
Clin Oncol. 2013;31:952-960.

O’Regan D, Filshie J. Acupuncture and cancer. Auton
Neurosci. 2010;157:96-100.

Chien TJ, Liu CY, Hsu CH. Integrating acupuncture into can-
cer care. J Tradit Complement Med. 2013;3:234-239.

Towler P, Molassiotis A, Brearley SG. What is the evidence
for the use of acupuncture as an intervention for symp-
tom management in cancer supportive and palliative care:
an integrative overview of reviews. Support Care Cancer.
2013;21:2913-2923.

Garcia MK, McQuade J, Lee R, Haddad R, Spano M, Cohen
L. Acupuncture for symptom management in cancer care: an
update. Curr Oncol Rep. 2014;16:418.

Higgins JPT & Green S eds. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0 [updated
March 2011]. The Cochrane Collaboration; 2011.

Savovi¢ J, Weeks L, Sterne JA, et al. Evaluation of the
Cochrane Collaboration’s tool for assessing the risk of bias in
randomized trials: focus groups, online survey, proposed rec-
ommendations and their implementation. Syst Rev. 2014;3:37.
Mao JJ, Xie SX, Farrar JT, et al. A randomised trial of electro-
acupuncture for arthralgia related to aromatase inhibitor use.
Eur J Cancer. 2014;50:267-276.

Crew KD, Capodice JL, Greenlee H, et al. Randomized, blinded,
sham-controlled trial of acupuncture for the management of
aromatase inhibitor—associated joint symptoms in women with
early-stage breast cancer. J Clin Oncol. 2010;28:1154-1160.
Oh B, Kimble B, Costa DS, et al. Acupuncture for treatment
of arthralgia secondary to aromatase inhibitor therapy in
women with early breast cancer: pilot study. Acupunct Med.
2013;31:264-271.

Bao T, Cai L, Giles JT, et al. A dual-center randomized controlled
double blind trial assessing the effect of acupuncture in reducing
musculoskeletal symptoms in breast cancer patients taking aro-
matase inhibitors. Breast Cancer Res Treat. 2013;138:167-174.

40.

41.

42.

43.

44

45.

46.

47.

48.

49.

50.

51.

Wolfe F, Michaud K, Strand V. Expanding the definition of
clinical differences: from minimally clinically important dif-
ferences to really important differences. Analyses in 8931
patients with rheumatoid arthritis. J Rheumatol. 2005;32:
583-589.

Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM.
Clinical importance of changes in chronic pain intensity
measured on an 11-point numerical pain rating scale. Pain.
2001;94:149-158.

Farrar JT, Portenoy RK, Berlin JA, Kinman JL, Strom BL.
Defining the clinically important difference in pain outcome
measures. Pain. 2000;88:287-294.

Moffet HH. Sham acupuncture may be as efficacious as true
acupuncture: a systematic review of clinical trials. J Altern
Complement Med. 2009;15:213-216.

Lundeberg T, Lund I, Naslund J, Thomas M. The Emperors
sham—wrong assumption that sham needling is sham.
Acupunct Med. 2008;26:239-242.

Appleyard I, Lundeberg T, Robinson N. Should systematic
reviews assess the risk of bias from sham—placebo acupunc-
ture control procedures? Eur J Integr Med. 2014;6:234-243.
Dhillon HM. Researching complementary and alternative
therapies: frameworks for CAM evaluation. Cancer Forum.
2011;35(1).

Koog YH, We SR, Min BI. Three-armed trials including pla-
cebo and no-treatment groups may be subject to publication
bias: systematic review. PLoS One. 2011;6:¢20679.

Henry NL, Giles JT, Ang D, et al. Prospective characteriza-
tion of musculoskeletal symptoms in early stage breast cancer
patients treated with aromatase inhibitors. Breast Cancer Res
Treat. 2008;111:365-372.

Choy EH, Panayi GS. Cytokine pathways and joint inflamma-
tion in theumatoid arthritis. N Engl J Med. 2001;344:907-916.
Guyatt GH, Oxman AD, Vist G, et al. GRADE guidelines:
4. Rating the quality of evidence—study limitations (risk of
bias). J Clin Epidemiol. 2011;64:407-415.

Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P.
Extending the CONSORT statement to randomized trials of
nonpharmacologic treatment: explanation and elaboration.
Ann Intern Med. 2008;148:295-309.



