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Acupuncture originated in China and is an important component of traditional Chinese medicine. The elucidation of its anesthe§
mechanisms, the medical needs of Western societies, as well as the proven therapeutic effects of this technique have made it the
most widely used medical practice in the world. The concept of evidence-based medicine has been introduced in acupuncture
research for technical improvement and the production of high-quality clinical evidence. Upon reviewing the acupuncture clinical
research over the past 10years, we found the gradually increasing range of diseases that it benefits, from pain management to
neoplasms and genitourinary, digestive, and mental disorders. Acupuncture is included in a number of international guidelines for
clinical practice. However, high-quality clinical evidence to support the efficacy and effectiveness of acupuncture is lacking as a result
of multiple exceptional clinical trials conducted by Western researchers that have yielded antagonistic results. Future clinical
research should focus on exploring objective evaluation methods for studying the therapeutic effects of acupuncture.

1 Introduction

According to the World Health Organization (WHO)
Traditional Medicine Strategy (2014-2023), traditional
and complementary medicine practices vary greatly from
country to country. Certain practices (sometimes called
modalities) are viewed differently, depending on the
culture, understanding, and accessibility to conventional
medicine. One of the medical practices that have made
significant progress is acupuncture. Although it had
originally been a feature of traditional Chinese medicine
(TCM), it is now recognized and used worldwide, as was
shown by reports from 129 countries, 80% of which now
recognize its usel'l. In November 2010 acupuncture and
moxibustion, both TCM modalities, were included in the
United Nations Educational, Scientific and Cultural
Organization (UNESCO) Representatlve LlSt of the
Intanglble Cultural Heritage of Humanity'?!. Moreover,
in February 2017, a bronze acupuncture statue was
erected in the lobby of the WHO, signifying the
globalization of Chinese acupuncture®. According to
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the data of the World Federation of Acupuncture-
Moxibustion Societies from 2015 45 countries have
legislated acupuncture, 65 have recognized its legal status,
39 have included it in their medical insurance, and 31 have
encouraged or permitted its use.

The scope, quantity, and quality of acupuncture clinical
research have rapidly improved in recent years due to
clinical epidemiology and evidence-based medicine
(EBM). This has led to its development from empirical
to EBM. Acupuncture has become the most mainstream
traditional medicine in the world due to its safety and
effectiveness. In the United States (US), 44 out of the 50
states have approved the licensing of acupuncturem
According to the National Institutes of Health (NIH)!®!, 3
to 6 million Americans undergo acupuncture annually,
including treatments such as the use of filiform needles,
cupping, and massage. These treatments have been
included in the US health insurance plans and have made
them easily accessible. All well-known hospitals in the US
provide acupuncture services with a wide range of
applications. The experience of famous athletes, artists,
actors, and international celebrities has also played a role
in promoting acupuncture. Other Western countries use
acupuncture as well. The official website of the British
National Health System recommends acupuncture for
headaches, migraines, back pam arthritis, infertility,
anxiety, asthma among others!”!. The Swedish National
Health Service platform recommends it for chronic low
back pain, shoulder pain, neck pain, tennis elbow, and
labor pain management. The curative effect is the basis of
worldwide acupuncture use.

The traditional use of acupuncture is for pain manage-
ment. Several high-quality randomized controlled trials
(RCTs) have shown that it has a therapeutic effect on
chronic nonspecific neck pain'®!, knee joint pain'®!, and
migraines!'?!. In recent years, it has been applied in
emergency departments due to its anal esic effects on
acute lumbar strains and ankle sprains!''. Also, there is
evidence that acupuncture is effective in managing
perioperative'?! and postoperative pain'*'*, as well
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as visceral pain, such as angina pectoris!'*!. Therefore, the
range of acupuncture analgesia has been expanding.

In addition, acupuncture has been used in fields other
than pain management, such as oncology, pediatrics,
emergency medicine, and even war-related post-traumatic
psychiatric disorders. It has also become popular in treating
infantile colic and has shown effects on in vitro fertilization
and veterinary care. In recent years, acupuncture treatment
for non-painful conditions has been 1ncreas1ng, such as
chemothera{p}; -induced nausea and vomiting!'® perlpheral

neuropathy radlotherapy induced dgthagla
xerostomial?”)] hot flashes in breast cancer! dyspnea
from lung cancer[zzl cancer-related fatigue!®’! and other

cancer-related symptoms, urinary incontinence®¥, post-
menopausal dry eye syndrome!®’! and digestive system-
related conditions such as postprandial distress syn-
drome!®®!) and chronic severe functional constipation!*”!
Acupuncture clinical research has generated high- quahty
evidence in the treatment of these conditions.

In order to create a comprehensive analysis of the
progress of acupuncture clinical research during the past
decade (2011-2020), a literature review was conducted to
retrieve all published acupuncture clinical studies, regis-
tered acupuncture trials, systematic reviews of acupunc-
ture, and acupuncture-related guidelines. Previously
published studies on clinical acupuncture were searched
in PubMed, registered acupuncture trials were searched in
ClinicalTrials.gov and website of Chinese Clinical Trial
Registry (ChiCTR). Systematic reviews of acupuncture
were searched in the Cochrane Library, and acupuncture-
related guidelines were searched in the databases of
Guidelines International Network (GIN), National Insti-
tute for Health and Care Excellence (NICE), National
Guideline Clearinghouse (NGC), Agency for Healthcare
Research and Quality (AHRQ), PubMed, Embase, Associ-
ation for Management Education and Development
(AMED), Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Wanfang Database, Chinese Na-
tional Knowledge Infrastructure (CNKI), VIP information,
and Chinese Biomedical Database (CBM). The literature
search covered the period from January 2011 to December
2020.

2 Publications of acupuncture clinical trials

2.1 Disease distribution based on physiological systems

A total of 1,398 articles were retrieved from the PubMed
database for acupuncture clinical studies from 2011 to
2020. Among them, 1,386 were clinical trials (1,213 disease
and 173 non-disease studies) and 12 were observational
studies. Most of the clinical trials were RCTs (2=1,223),
and others were non-RCTs (7=163). According to the
WHO International Classification of Diseases (ICD-11),
the proportions of the disease category were as follows:
disorders of the musculoskeletal system and connective
tissue (211/1,213, 17.39%); disorders of the nervous
system (154/1,213, 12.70%); mental, behavioral, or
neurodevelopmental disorders (140/1,213, 11.54%); dis-
orders of the digestive system (123/1,213, 10.14%);
disorders of the genitourinary system (105/1,213,
8.66%); pain (71/1,213, 5.85%); neoplasms (58/1,213,
4.78%); endocrine, nutritional, and metabolic diseases
(54/1,213, 4.45%); diseases associated with pregnancy,
chlldblrth and the puerperium (54/1,213, 4.45%);
disorders of the respiratory system (46/1,213, 3.79%);
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sleep-wake disorders (44/1,213, 3.63%); signs, symp-
toms, and clinical findings (44/1,213, 3.63%); disorders
of the circulatory system (31/1,213, 2.56 % ); skin diseases
(23/1,213, 1.90%); injury, poisoning, and certain other
consequences of external causes (12/1,213, 0.99%);
disorders of the visual system (10/1,213, 0.82%);
disorders of the ear and mastoid process (8/1,213,
0.66%); factors influencing health status and contact
with health services (8/1,213, 0.66%); certain infectious
or parasitic diseases (7/1,213, 0.58%); certain conditions
originating in the perinatal period (4/1,213, 0.33%);
disorders of the immune system (3/1,213, 0.25%), and
conditions related to sexual health (3/1,213, 0.25%).
These clinical trials covered a variety of disease categories,
ranging from the traditional ailments that benefit from
acupuncture to many others that are not conventionally
managed with acupuncture.

2.2 Disease rankings of acupuncture clinical trials

The musculoskeletal system and connective tissue disorders
were the top rankings in 2013, 2014, 2017 through 2020.
In 2011, clinical trials on the diseases of the musculoskeletal
system and connective tissue and the genitourinary system
were equally prevalent, both of which are top rank.In 2012,
diseases of the nervous system ranked first, in 2015, the
digestive system, and in 2016 the musculoskeletal system
and connective tissue disorders, as well as the nervous
system. Although there were some alternations of the
ranking each year, the disease types remained unchanged.
In addition to the two traditional systems treated by
acupuncture (musculoskeletal system and connective tissue
and the nervous system), research on the digestive system,
the genitourinary system, and mental, behavioral, and
neurodevelopmental disorders was also maintained at a
relatively stable rate (Figure 1 and Figure 2). As such, the
above three systems seem to emerge as a popular area where
acupuncture can take good effect, and with the increasing
attention and research, more high-quality evidence may be
generated regarding the use of acupuncture in treating
related conditions.

2.3 Publications from the high-quality clinical trials

A total of seven acupuncture clinical trial articles have
been published in the world’s top medical journals in the
past 10years, five in the Journal of the American Medical
Association!'****87301 " one in the New England ]ournal
of Medicine®!, and one in the British Medical Journal®?,

Over the past 15 years, there have been no related clinical
studies published in The Lancet since the onset of
acupuncture publication on knee osteoarthritis in
200531, China leads the world for publishing three of
the above-mentioned studies. However, high-level re-
search is still needed to compare acupuncture practices
between China and the countries in which acupuncture is
practiced!!!. Upon analysis of disease types, the traditional
use of acupuncture for pain management still ranked high.
However, diseases of the genitourinary system, the
respiratory system, and neoplasms also attracted signifi-
cant attention. These studies provided high-quality
evidence in favor of the therapeutic effects of acupuncture.
However, the negative results in four of these trials were
57% and thus higher than the positive results, which
indicated that the efficacy of acupuncture remained
controversial.
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Figure 1. Disease distribution of acupuncture trials by each year from 2011 to 2020.

3 Registration of acupuncture clinical trials

3.1 Registration status

A total of 1,077 registered acupuncture trials were found
from 2011 to 2020 in the ClinicalTrials.gov and ChiCTR,
including 1,010 interventional and 67 observational
studies. The number of involved interventions was as
follows: 970 trials with acupuncture, 49 with moxibus-

tion, 42 with cupping, and 16 with bloodletting puncture.
The number of trials stratified by continents was as
follows: 588 in Asia, 198 in North America, 120 in
Europe, 40 in South America, 16 in Africa, 5 in Oceania,
and 110 in unidentified regions. The number of registered
trials by year (2011-2020) were 59, 60, 68,114,120, 105,
113,125, 144, and 169, respectively. During the 10 years,
the number of registered acupuncture clinical trials
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Figure 2. Annual trends of the top five diseases in acupuncture trials from 2011 to 2020.
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showed an upward trend with each passing year,
indicating that the awareness and transparency of
acupuncture clinical trial registration had gradually
increased. The completion rates of registered acupuncture
clinical trials in the past 3 years (2018-2020) were
46.32%, 21.67%, and 21.67%, respectively, indicating
that the majority are still ongoing. The completion rates
from the previous 7 years (2011-2017) were 71.93%,
68.42%, 62.90%, 60.78%, 54.95%, 45.65%, and
31.31%, respectively. The cumulative percentage of trials
with the status of suspended, terminated, withdrawn, and
unknown, were 28.07%, 29.82%, 30.65%, 33.33%,
41.44%, 33.70%, 40.40%, 12.63%, 6.67%, 1.55%, in
each year, from 2011 to 2020, which indicated that a
considerable proportion of the registered clinical trials
have not been completed or have not changed their status
in the registries after completion.

According to the ICD-11, categories of disease systems
among registration of acupuncture trials included the
musculoskeletal system and connective tissue disorders
(218), the nervous system (110), the genitourinary system
(110), signs, symptoms, and clinical findings (94), the
digestive system (84), mental, behavioral, and neuro-
developmental disorders (80), pain (67), neoplasms (58),
the circulatory system (39) endocrine, nutritional, and
metabolic diseases (38), pregnancy, childbirth and
puerperium (34), sleep-wake disorders (31), the respira-
tory system (26), injury, poisoning and certain other
consequences of external causes (18), the skin (17), the
visual system (16), the immune system (14), certain
conditions originating in the perinatal period (6), certain
infectious or parasitic diseases (5), the blood and blood-
forming organs (4), the ear and mastoid process (4),
factors influencing health status or contact with health
services (3), and conditions related to sexual health (1).

3.2 Disease rankings of registered acupuncture trials

The category of signs, symptoms, and clinical findings
involved a variety of diseases. After excluding it, the top
five diseases were those of the musculoskeletal system and
connective tissue, the nervous system, the genitourinary
system, the digestive system, and mental, behavioral, and
neurodevelopmental disorders. Diseases of the musculo-
skeletal system and the connective tissue received the most
attention every year, except in 2013 and 2015. In 2013,
diseases of the genitourinary system were the most
studied, but that has since declined in recent years.
Diseases of the nervous system, digestive system, mental,
behavioral, and neurodevelopmental disorders also re-
ceived great attention, and their proportions were
relatively balanced each year. These results were in accord
with those of the published clinical trials.

4 Systematic reviews and clinical guidelines on
acupuncture

4.1 Acupuncture-related systematic reviews

A total of 100 systematic reviews, found in the Cochrane
Library, were published in the past 10 years, and their
distributions per year were as follows: 6 in 2011, 8 in
2012,131in2013,10in2014,151in 2015,121in 2016, 7 in
2017,12in2018,91in 2019, and 8 in 2020. During the 10
years, the number of systematic reviews grew steadily
from 2011 to 2015 and reached a peak in 2015. However,
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it declined gradually since 2015, with some fluctuations
till 2020. The majority of the published systematic reviews
were from China (23), the United Kingdom (20), and
Australia (18), which altogether accounted for 61% of the
total. The involved interventions and their proportions in
descending order were as follows: acupuncture (52%),
transcutaneous electrical nerve stimulation (14%), mas-
sage (12%), electrotherapy (8%), and acupressure (7%).
According to the ICD-11, the top five conditions were pain
(18%), diseases of the genitourinary system (15%),
mental, behavioral, and neurodevelopmental disorders
(13%), diseases of the musculoskeletal system or connec-
tive tissue (12%), and diseases of the nervous system
(10%). Only 34% of these systematic reviews reported
that acupuncture was effective, 50% indicated that it was
either ineffective or equivalent to the placebo group, and
16% were uncertain. Currently, the level of clinical
evidence regarding acupuncture is not strong, with 58%
being low-level evidence>**8!, 8% being moderate!**~*31,
and 34% being insufficient!**~*¢],

4.2 Acupuncture-related clinical guidelines

A total of 83 acupuncture-related guidelines were found by
searching GIN, NICE, NGC, AHRQ, PubMed, Embase,
AMED, CINAHL, WanFang, CNKI, VIP, and CBM
databases, of which 21 were published before and 62 after
the year 2010 (Table 1). There were altogether 22
institutions of the acupuncture-related guidelines in the
last decade. The number of guidelines by each institution
and their respective proportions were as follows: National
Institute for Health Care Excellence (23, 40%), Colorado
Division of Workers’ Compensation (5, 9%), American
College of Physicians (4, 7% ), American Society of Clinical
Oncology (3, 5%), American Academy of Otolaryngology-
Head and Neck Surgery Foundation (2, 4%), Department
of Defense Department of Veterans Affairs (2, 4%),
National Guidance Centre (UK) (2,4 %), American College
of Occupational and Environmental Medicine (2, 4%); 14
institutions published single guideline on acupuncture
during the decade, including Pediatric Oncology Group of
Ontario, Scottish Intercollegiate Guidelines Network,
University of New South Wales, American College of
Gastroenterology, Institute of Health Economics, The
Endocrine Society, Canadian Chiropractic Guidelines
Society, National Clinical Guideline Centre for Acute
and Chronic Conditions, North American Spine Society,
National guidance Union, Canadian Network for Mood
and Anxiety Treatments, University of South Denmark,
Ottawa Pane, and National Institute of Supplementary
Medicine (University of West Sydney).

A total of 31 conditions were mentioned, with pain
being the most common, followed by neoplasms, urinary
system diseases, and mental disorders. Among the 31
conditions, acupuncture was recommended in 17 (55%),
not recommended in 9 (29%), and recommended by some
while other guidelines did not recommend in 5 (16%)
conditions. The inconsistencies in the recommendations in
the guidelines may cause doubt about the scientific nature,
effectiveness, and safety of acupuncture.

5 Discussion

As a form of non-pharmacological therapy with minimal
side effects, acupuncture has gained international popu-
larity. Drug dependence caused by excessive use of
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painkillers, side effects of treatments like surgery,
radiotherapy, and chemotherapy, as well as the need
for lifelong treatment and rehabilitation of multi-factorial
chronic diseases, have prompted the international search
for non-toxic, safe, and effective treatment methods.
Acupuncture has become a reliable alternative. In the
1960s and 1970s, research on the mechanism of
acupuncture anesthesia, as well as its clinical applications,
established the principles for its worldwide usel*”).

Throughout the past decade, a clinical evaluation
system suitable for the characteristics of acupuncture
has been established. Clinical research has been devel-
oped, the advantages of acupuncture have been clarified,
and high-quality evidence has emerged, recommended by
multiple international clinical guidelines. However, there
is still a need for more high-quality clinical evidence to
support the advantages of acupuncture in order to enable
its transition from empirical to EBM. Acupuncture is a
complex intervention, and its effectiveness can be
influenced by many factors. The clinical evidence of
acupuncture is mostly derived from strictly controlled
RCTs, focusing on evaluating the specific efficacy of
acupuncture but ignoring the non-specific aspect in the
diagnosis and treatment process, thus these trials cannot
fully demonstrate the value of acupuncture. The core issue
faced while demonstrating the value and increasing the
influence of acupuncture is the designing of an effective
method for the evaluation of its therapeutic effects that are
in accord with the clinical characteristics of acupuncture.
Carrying out clinical research based on reasonable use of
real-world clinical data might be a solution to compen-
sating for the limitations of the existing RCTs.

Although acupuncture has been accepted international-
ly as a therapeutic method, it has not yet received extensive
attention from the academic community as a complete and
systematic discipline. While acupuncture is being used
more frequently in the world, the perfection of its
theoretical system and the profound connotation of
human science contained in it require further exploration.
We believe that acupuncture will surely make a great
contribution to the building of a healthy community for
mankind.
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