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Abstract

Purpose of Review Chronic musculoskeletal pain (CMP) attributable to conditions such as osteoarthritis, rheumatoid arthritis,
fibromyalgia, and chronic low back pain is the most common cause of disability globally, for which no effective remedy exists.
Although acupuncture is one of the most popular sensory stimulation therapies and is widely used in numerous pain conditions,
its efficacy remains controversial. This review summarizes and expands upon the current research on the therapeutic properties of
acupuncture for patients with CMP to better inform clinical decision-making and develop patient-focused treatments.

Recent Findings We examined 16 review articles and 11 randomized controlled trials published in the last 5 years on the clinical
efficacy of acupuncture in adults with CMP conditions. The available evidence suggests that acupuncture does have short-term
pain relief benefits for patients with symptomatic knee osteoarthritis and chronic low back pain and is a safe and reasonable
referral option. Acupuncture may also have a beneficial role for fibromyalgia. However, the available evidence does not support
the use of acupuncture for treating hip osteoarthritis and rheumatoid arthritis.

Summary The majority of studies concluded the superiority of short-term analgesic effects over various controls and suggested
that acupuncture may be efficacious for CMP. These reported benefits should be verified in more high-quality randomized
controlled trials.

Keywords Chronic musculoskeletal pain - Fibromyalgia - Rheumatoid arthritis - Osteoarthritis - Acupuncture - Treatment -
Alternative medicine - Complementary medicine

Introduction

Chronic musculoskeletal pain attributable to conditions such
as osteoarthritis, rheumatoid arthritis, fibromyalgia, and
chronic low back pain is the most common cause of disability
with significant economical and societal implications globally
[1-3]. Despite this critical public health burden, no effective
medical treatments exist for these chronic pain conditions. The

This article is part of the Topical Collection on Complementary and
Alternative Medicine

>4 Chenchen Wang
cwang? @tuftsmedicalcenter.org

YulJuan Zhang
yzhang5 @tuftsmedicalcenter.org

Division of Pediatric Rheumatology, Tufts Children’s Hospital, Tufts
Medical Center/Tufts University School of Medicine, 800 Washington
Street, Box 190, Boston, MA 02111, USA

Center for Complementary and Integrative Medicine, Division of
Rheumatology, Tufts Medical Center/Tufts University School of
Medicine, 800 Washington Street, Box 406, Boston, MA 02111, USA

current care offered to patients with chronic pain is inadequate
with treatment largely consisting of pharmacological analge-
sics that have known toxicities [4, 5]. Finding new and effec-
tive interdisciplinary treatments to alleviate pain for this high-
risk population is a national priority as highlighted by an
Institute of Medicine report nearly a decade ago [5].

Acupuncture, originating in China more than 3000 years
ago, is one of the most popular sensory stimulation therapies.
It is an ancient treatment technique of inserting and manipu-
lating fine needles to stimulate specific anatomic points to
facilitate the recovery of health [6]. Each year, an estimated
3 million American adults receive acupuncture treatment, with
chronic musculoskeletal pain being the most common condi-
tion for which this therapy is used [7]. Recently, the Centers
for Medicare & Medicaid Services agreed to cover acupunc-
ture for Medicare patients with chronic lower back pain [8e¢].
However, evidence for the effectiveness of acupuncture for
the relief of pain is inconsistent across a range of common
musculoskeletal pain presentations.

In the past decade, a considerable number of large-scale
clinical trials and meta-analyses of the published literature
have supported the safety and effectiveness of acupuncture
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to treat musculoskeletal pain. The true efficacy of acupuncture
for reducing symptoms associated with osteoarthritis, rheuma-
toid arthritis, fibromyalgia, and other pain conditions remains
controversial [9, 10]. Given ongoing unresolved debate about
the clinical effectiveness of acupuncture and methodological
concerns with numerous prior studies, we performed an up-
dated review of the latest available evidence on acupuncture
for chronic musculoskeletal pain published between 2016 and
2020 in order to determine the clinical efficacy of this treat-
ment and to better inform healthcare providers.

Literature Search

To update the current clinical evidence regarding the effects of
acupuncture on musculoskeletal pain, a comprehensive search
of English databases from January 2016 until June 2020 and
reference lists was performed based on our previous work
[11]. The search terms used were acupuncture, osteoarthritis,
rheumatoid arthritis, fibromyalgia, chronic musculoskeletal
pain, randomized controlled trial, and clinical trial. We con-
sidered only randomized controlled trials of adults with chron-
ic musculoskeletal pain published in English that reported
original data. All studies had at least one control arm: a
sham-controlled acupuncture; a waiting list (people who did
not receive acupuncture until the end of treatment); a type of
active therapy; or comparisons with their normal routine care
(see Box 1 Controls in acupuncture clinical trials). Sample
sizes were >20 and had the presence of pain as measured by
specific clinical primary endpoints. We also included any type
of review, including overviews, systematic reviews, and meta-
analyses published in the last 5 years. To help optimize the
consistency of our review, we have excluded articles focused
on dry needling (acupuncture at a local point instead of a
standard acupoints) or acupuncture with heating
(moxibustion) (see Box 2 Types of acupuncture and associat-
ed methods).

Box 1 Controls in acupuncture clinical trials [65, 66]

Nontreatment control Patients usually received nontreatment,
delayed treatment (waiting list),
usual care, or/and rescue medication

in consideration of medical ethics

Noninsertion sham control
(placebo acupuncture
needles)

These do not penetrate the skin, but
usually use the blunt end of the
acupuncture needles, noninsertion
sham devices (e.g., Streitberger or
Park sham devices), and other
needle-resembling devices such as
toothpicks and needling guiding
tubes

Insertion sham control (placebo Usually involves a superficial insertion
acupuncture needles) of needles to acupoints or
nonacupoints

@ Springer

Refers to active treatments, such as
specific mediations and
physiotherapies, some usual care, or
standardized care, which were
thought to be effective

Combined noninsertion and insertion
sham

Positive comparison or active
control

Combined controls

Box 2 Types of acupuncture and associated methods [67-72]

Traditional acupuncture The acupuncture practiced as a healing
modality of traditional Chinese medicine
is the most common form used in the
USA. Stimulation of acupoints, most of
points lie on a meridian, helps correct and

rebalance the “flow of energy” or qi

Electrical acupuncture or
electroacupuncture

Electrode attached to the acupuncture
needle to provide continued stimulation

Laser acupuncture Stimulation of acupuncture points with
low-intensity, nonthermal laser
irradiation

Bee venom or herbal extract injected into
acupoint for treatment

Acupoint injection

Insertion of filiform needle into the skin and
muscle directly at a myofascial trigger
point to help relieve pain

Dry needling

Moxibustion It bakes acupoints with burning moxa wool
to dredge meridians and regulate qi-blood
to help prevent and cure a variety of

conditions

Results

We identified 200 abstracts including 104 clinical trials and 96
review articles published from 2016 to 2020. Relevant ab-
stracts and papers were reviewed and eleven randomized con-
trolled trials [12—23] and 16 review articles met the eligibility
criteria. These included patients who were diagnosed with
osteoarthritis, rheumatoid arthritis, and fibromyalgia, and with
chronic low back pain conditions.

Table 1 summarizes the evidence reviewed according to
types of conditions. Eleven randomized controlled trials pres-
ent original primary research published from 2016 to 2020.
All the participants met the ACR criteria for the classification
of osteoarthritis, rheumatoid arthritis, and fibromyalgia.
Table 2 includes the characteristics of all overviews, system-
atic reviews, and meta-analyses related to different types of
chronic musculoskeletal pain [9, 24-38].

Acupuncture for Osteoarthritis

Four randomized trials and three review articles have exam-
ined the clinical efficacy of acupuncture in patients with
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Conclusions

Control intervention

Acupuncture intervention

Table 1 (continued)

Reference

@ Springer

Acupuncture significantly improved

1. Sham acupuncture; 2. Simulated

Semiweekly for 4 weeks

75

Karatay 2018, Turkey [22]

fibromyalgia impact, pain, depression, and

acupuncture (on-insertive), semiweekly for

4 weeks

general health status when compared with
sham or placebo (simulated) acupuncture.

Acupuncture significantly reduced pain at all

Nutrition supplement (Migratens®) 1 sachet

55 2 sessions per week for 10 sessions

Schweiger, 2020 Italy [23]

post-treatment determinations and at

twice daily for 12 weeks

follow-up when compared with the

Migratens® treatment group.

osteoarthritis. The studies were conducted in the USA,
Indonesia, China, and Egypt and were published between
2016 and 2020 (Table 1). Among the four clinical trials, two
used traditional acupuncture and two used laser acupuncture
(defined as the stimulation of traditional acupuncture points
with low-intensity, nonthermal laser irradiation). All four tri-
als used placebo needles (noninsertion sham control or a su-
perficial insertion of needles to acupoints or nonacupoints) as
the controls. In one small Chinese study, there was no signif-
icant difference in the improvement rate of pain, 61.9% in the
traditional acupuncture group and 42.9% in the sham control
(p=0.217) [14]. However, in the three other trials, statistically
or clinically significant improvements in pain and function
based on various measures were demonstrated when tradition-
al acupuncture or laser acupuncture was compared with con-
trols (23 times per week for 4-5 weeks) [12, 13, 15].

Similarly, the most recent summary overview in 2019 that
synthesized high-quality evidence from 12 systematic re-
views, totaling 246 randomized trials, concluded that acu-
puncture may have a significant improvement on short-term
benefits (length of follow-up was not reported) when com-
pared with western medicine in treating knee osteoarthritis
(risk ratio =2.35, 95% confidence interval [1.59, 3.45],
p<.0001) [28°]. A 2017 meta-analysis of 17 trials also
showed that acupuncture was associated with a significant
reduction in chronic knee pain when compared with standard
care or combined with other modalities [26]. The results of the
meta-analysis of three studies showed that acupuncture signif-
icantly reduced chronic knee pain at 12 weeks on both the
WOMAC pain subscale (mean difference — 1.12, 95% CI —
1.98 to —0.26) and visual analog scale pain (mean difference
—10.56, 95% CI —17.69 to —3.44) when compared with no
treatment [26]. Compared with active interventions and pla-
cebo, two additional systematic reviews with moderate-
quality evidence also supported the positive effects of acu-
puncture or electroacupuncture for osteoarthritis of the knee
[24, 25]. In contrast, a Cochrane review published in 2018 of 2
sham-controlled or 4 active-controlled trials with 413 partici-
pants. The combined analysis of two sham-controlled RCTs
with 120 participants found acupuncture has little or no effect
in reduction in pain for acupuncture relative to sham acupunc-
ture (standardized mean difference 0.13 (95% CI —0.49 to
0.22). The four other RCTs were unblinded comparative ef-
fectiveness trials, which compared (additional) acupuncture
with four different active control treatments. All results were
evaluated at short term (i.e., 4 to 9 weeks after randomization).
Because of low-quality evidence, the effects of acupunc-
ture for people with hip osteoarthritis when compared
with education, exercise, or nonsteroidal anti-
inflammatory drugs are uncertain [27¢].

Overall, substantial evidence to date demonstrates that 6 or
more sessions of acupuncture treatment have short-term ben-
efits for relief of pain for knee osteoarthritis when compared
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with Western medicine or sham acupuncture. Acupuncture
appears to be a reasonable referral option for patients with
symptomatic knee osteoarthritis. However, the available evi-
dence does not support that acupuncture can help patients with
symptomatic hip osteoarthritis.

Acupuncture for Rheumatoid Arthritis

The two recent randomized controlled trials and several re-
view articles published in the last 5 years investigating acu-
puncture for rheumatoid arthritis (RA) were reviewed. One of
the latest trials was conducted in Portugal that included 105
patients with long-standing RA. Patients were randomly
assigned to three groups: a traditional acupuncture, a sham-
controlled acupuncture (placebo needles), or a waiting list
arm. Patients underwent a total of nine acupuncture sessions
over four consecutive weeks. The authors found a significant
improvement in patient’s self-reported pain, tender joint
count, hand grip strength, and health status in the acupuncture
group compared with the sham control or waiting list group
[17]. The second randomized trial included 30 patients with
RA conducted in Egypt that compared laser acupuncture with
reflexology control. Patients received either laser acupuncture
or reflexology treatment three times per week for four consec-
utive weeks. Patients who underwent laser acupuncture expe-

after treatment, when compared with sham or

placebo acupuncture.

reduction.

Acupuncture may have a short-term benefit in pain
pain.

Acupuncture showed pain reduction immediately
Acupuncture appears to be effective for low back

Conclusion

14 RCTs in 2110 participants with low back
25 RCTs in 7587 participants with low back

Number of included studies

) - Eg rienced significantly reduced disease activity, improved joint
g ERE range of motion, and improved quality of life when compared
E with the reflexology group. In addition, improved biomarkers
§ such as decreased plasma MDA (malondialdehyde, an oxida-
£ tive marker) and increased plasma ATP (adenosine triphos-
i;‘ phate, antioxidant marker) were also observed in the acupunc-
] ture group when compared with those randomly assigned to
'% — :3 the reflexology group [16].

E =3 E Despite favorable results in the two new trials, however,
g % E % multiple earlier clinical trials did not observe any significant
% 2 _ B ) improvement in improving disease activity and pain with acu-
g E o, 8 X puncture over sham acupuncture for RA. A number of sys-
Ef =% £ E tematic reviews evaluating two decades worth of published
o} s TE % g literature were unable to draw firm conclusions for a role of
g i % s % acupuncture for the treatment of RA [39—42]. For example, an
= g E % 2 overview reported conflicting and insufficient evidence exists
< ~ - :;" in placebo-controlled trials questioning the efficacy of acu-
.QV; puncture for RA [29]. The most recent overview of seven
E" systematic reviews of 20 randomized trials also concluded that
B acupuncture probably has little or no impact in the treatment
;Z of RA [30¢]. These conclusions are consistent with the find-

2 3 ings of acupuncture in RA reported previously [9, 43].
g 3 The discrepancy among these studies may be related
§ . g to the complexities and severity of the disease condi-
: 8 g tion, the lack of standardized treatment protocols for
% "g é types of acupuncture, dose and intensity of the needle
=1 O I~ insertion, treatment duration, and choice of comparison

@ Springer
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groups. Therefore, the effectiveness of acupuncture in
the treatment of RA remains uncertain and needs to be
further determined in future well-designed large studies.

Acupuncture for Fibromyalgia

Since 2016, six randomized trials conducted in the USA,
Spain, Turkey, and Italy have examined the clinical efficacy
of acupuncture among 488 adults with fibromyalgia [18-23].
In the control groups, four studies used placebo needles (in-
sertion sham acupuncture or nonpenetrating needles) as the
controls [18-20, 22], one used group education [21], and the
most recent study, published in 2020, compared acupuncture
with the use of nutraceuticals in 55 patients with fibromyalgia
[23]. Taken as a whole, these studies suggest that acupuncture
treatment (4 to 13 weeks, once or twice a week) may be asso-
ciated with a significant decrease in pain and improvement of
fibromyalgia symptoms compared with a variety of controls.
One study also observed significant changes in serum seroto-
nin and substance p values after 8 sessions of acupuncture
treatment [22]. In addition, 4 studies reported a significant
improvement in depression, functional capacity, and quality
of life compared with placebo treatment [18, 19, 21, 22]. None
of'the trials reported any major adverse effects associated with
4-10-week acupuncture treatment. An updated systematic re-
view and meta-analysis including 12 RCTs published in 2019
also concluded that acupuncture was more effective in reliev-
ing pain in both the short and long term compared with con-
ventional medication [32¢]. In contrast, one review including
four RCTs published between 2012 and 2017 indicated that
there was insufficient evidence to confirm the efficacy of acu-
puncture therapy for fibromyalgia, mainly due to the small
number of studies [31].

Overall, recent evidence suggested that acupuncture may
have a beneficial role for fibromyalgia. However, the studies
on the effectiveness of acupuncture for fibromyalgia symp-
toms are somewhat mixed to date, with high levels of hetero-
geneity in control conditions or populations studied and find-
ings should be interpreted with caution.

Acupuncture for Chronic Low Back Pain

In contrast to osteoarthritis, RA, and fibromyalgia, the number
of acupuncture trials for low back pain is substantial. A con-
siderable number of systematic reviews of randomized con-
trolled trials performed over the last two decades found posi-
tive effects of acupuncture therapy as a treatment for chronic
low back pain (Table 2). In the past 5 years, evidence from 7
overviews, summarizing about 300 randomized controlled tri-
als, consistently demonstrated that acupuncture provides
short-term clinically relevant benefits for pain relief and

functional improvement when compared with sham or place-
bo, standard care, or other types of controls (no treatment or
acupuncture plus another conventional intervention) [9,
33-38]. None of the studies reported serious adverse events
during acupuncture treatment for patients with chronic low
back pain. In addition, some evidence suggests acupuncture
may have the potential to help reduce opioid dosage [49].
There was also some evidence of the cost-effectiveness of
acupuncture in patients with chronic low back pain [35].

As a characteristic nonpharmaceutical option against the opi-
oid crisis, acupuncture captured particularly concerning in back
pain relief compared with other musculoskeletal conditions such
as osteoarthritis, RA, and fibromyalgia. Accumulating evidence
from the large number of well-designed trials addressing acu-
puncture treatment for low back pain supports the use of acu-
puncture as an effective option for patients with chronic low back
pain and its routine incorporation into clinical practice, either
alone or as an adjunct to other interventions.
Nonpharmacological intervention which includes acupuncture
is therefore recommended as first-line treatment [50]. This con-
clusion is in keeping with the January 2020 decision by the
Centers for Medicare & Medicaid Services covering up to 12
sessions over a period of 90 days for patients with chronic low
back pain, with an additional 8 sessions for those who demon-
strate improvement [8e¢].

Implications and Opportunities

Acupuncture has attracted increasing attention for the treat-
ment of painful conditions in recent decades that has prompted
a growing number of clinical trials [7]. The available evidence
compiled in this updated review demonstrates that acupunc-
ture is safe and well-tolerated in adults and has short-term
benefits for patients with symptomatic knee osteoarthritis, fi-
bromyalgia, and chronic low back pain. The evidence is in-
sufficient to support the use of acupuncture for treating hip
osteoarthritis and rheumatoid arthritis. These findings are im-
portant for clinical practice in that physicians are able to ex-
plore potential new approaches and rethink their strategies to
provide the best care for patients with chronic pain conditions.
The reported benefits from many of these trials should be
verified in future large, well-controlled studies. Further work
is also needed to understand the underlying mechanisms by
which acupuncture can improve clinical symptoms.
Explanatory mechanisms from Eastern and Western bio-
logical theories have provided a supposed rationale for the
effectiveness of acupuncture to treat the musculoskeletal dis-
orders related to chronic pain [12, 44, 46, 51-53, 54]. Modern
acupuncture research on pain mechanisms indicates that the
analgesic effects of acupuncture activate peripheral and cen-
tral pain control systems by releasing various endogenous
opioids or nonopioid compounds. Considerable evidence has
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shown that acupuncture analgesia may be imitated by stimu-
lation of nerves, which, in turn, triggers endogenous opioid
mechanisms [45, 47, 48]. Recent functional magnetic reso-
nance imaging studies further demonstrate that acupuncture
has regionally specific, quantifiable effects on relevant struc-
tures and restoration of the balance in the connectivity of the
human brain implicated in descending pain modulation, and
altered pain-related attention and memory [12, 55-57].

The field can continue to improve by applying the revised
Standards for Reporting Interventions in Clinical Trials of
Acupuncture (STRICTA) guidelines [58], in addition to using
the following recommendations. Future large-scale studies
should have double-blind randomized placebo-controlled trial
designs, use appropriate control groups (such as physiologi-
cally inactive, yet credible shams), validate long-term out-
come measures, and have prolonged and systematic follow-
up to better understand the long-term effects of the acupunc-
ture therapies. The training experience and licensure status of
acupuncturists in both Eastern and Western countries should
be recorded and taken into account. Standardized and gener-
alizable treatment protocols should be developed and, impor-
tantly, dose/intensity superiority studies should be carried out
in patients with musculoskeletal pain. Additionally, the expli-
cation of mechanisms of the physiological and biological ef-
fects of acupuncture in musculoskeletal pain needs to be fur-
ther determined [59-61].

Practical Aspects of Accessing Acupuncture
Treatments

Cumulative evidence suggests that acceptance of acupuncture
therapies is growing. Patients and providers are increasingly in-
terested in the use of acupuncture because of their potential as an
effective remedy for reducing pain while improving physical and
psychological health and well-being [62, 63]. The three principal
barriers preventing patients from accessing these integrative treat-
ments in the USA include uncertainties about the methods, costs,
and where to procure these services [64].

Thus, it is important that the evidence behind these treat-
ments be discussed fairly with patients so that they can make
an informed decision. Out-of-pocket costs for integrative
medicine services can be high and often are not covered by
insurance. Still, many health insurance plans are beginning to
include some discounts or rebates for these services as the
evidence for efficacy grows.

A growing number of physicians are receiving dual training in
both Western and Eastern medicine, which is beneficial for pa-
tients uncertain of how to integrate the two philosophies. When
selecting a provider offering acupuncture treatments, the two
most important characteristics for patients to consider are general
experience and experience in treating musculoskeletal disorders.
Acupuncture should not be a replacement for conventional care
or be used to postpone seeking medical advice. As the demand
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and evidence for acupuncture therapies grow, educating
healthcare providers and patients about the evidence and clinical
implications for these remedies is vital. By providing practical
information about methods, costs, and experience, providers can
effectively encourage their patients to explore the options for
integrating Western and Eastern medicines.

In summary, the pathophysiological basis of acupuncture
for chronic musculoskeletal pain is complex and multifaceted
and symptomatic chronic pain is heterogeneous. Emerging
evidence from clinical studies suggests that acupuncture is a
safe and effective treatment for patients with pain of origin.
Integrative approaches combine the best of conventional med-
icine and integrative medicine to ultimately improve patient
care. These modalities may lead to the development of better
strategies to reduce chronic musculoskeletal pain.
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