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Abstract
Objective:The aim of this study was to evaluate the effect of acupuncture injection therapy for the patients with nonspecific chronic
low back pain (CLBP) systematically.

Methods: Four English online databases and 4 Chinese online databases will be researched systematically from their inception to
December 31, 2018. Reference management software, Endnote X7, will be used to manage and screen the records. After removing
the duplicate records, 2 independent reviewers will select the studies that meet the inclusion criteria. “Risk of table” recommend by
Cochrane Handbook for Systematic Reviews of Interventions will be used to judge the quality of the included records. All data will be
extracted by 1 reviewer and checked by another reviewer. Any disagree will be addressed via consulting a third reviewer in the above
processes. Microsoft Excel will be used to manage and convert data if necessary. The missing data will be obtained via emailing the
original authors of included studies. Review Manager (RevMan5.3) will be used to perform the data synthesis if enough data were
collected. Otherwise, only the qualitative analysis will be performed. Based on the heterogeneity results, fixed-effect model or
random-effect model will be used to estimate the overall effect of acupuncture injection therapy for patients with nonspecific CLBP.
Meta-regression and subgroup analysis will be also performed to explore the sources of heterogeneity. If there are enough records
included, the publish bias will be assessed by funnel plot. All procedures will be strictly performed in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions.

Conclusion: This review will offer clinical evidence of acupuncture injection therapy for the patients with nonspecific CLBP.

PROSPERO Research registration identifying number: CRD42019119158

Abbreviations: CLBP= chronic low back pain, CNKI=China National Knowledge Infrastructure, DALYs= disability-adjusted life-
years, LBP= low back pain, NRS=Numeric Rating Scale, ODI=Owestry Disability index, RCTs= randomized controlled trials, ROB
= risk of bias, VAS = visual analogue scale, VIP = Chinese Science and Technology periodical, YLDs = years lived with disability.
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1. Introduction

1.1. Description of condition

According to Global Burden of Disease Study (GBD) 2010, low
back pain (LBP) was reported as the leading specific causes of
years lived with disability (YLDs) in both developed and
developing countries.[1] It brings about 83.1 million YLDs loss,
which is responsible for 10.7% of total YLDs.[1] It also highlights
as the major musculoskeletal (MSK) disorder because of high
prevalence, high recurrence rate, and a greater disability, with
sixth in terms of overall burden measured in disability-adjusted
life years (DALYs) worldwide.[2] LBP that is long-term >12
weeks was called chronic LBP (CLBP). Around 70% to 80% of
adults believe that they have experienced CLBP sometime in their
life.[3] After the onset of CLBP, pain is the main symptom, and
only 42% percent of patients were pain-free after 12 months.[4]

CLBP is also a primary cause of absent from work because of its
mobility limitations, disability, and low quality of life.[5]

Obviously, CLBP has become an urgent global public health
problem.
CLBP is not a specific term used to describe a disease but is a

term used to describe a symptom related to pain occurring
between the 12th rib and the inferior gluteal fold.[6,7] It was
reported that biophysical factors, comorbidities, and poor mental
health were causes of LBP.[8] However, in most cases with LBP,
no cause can be found. That is, the LBP is “nonspecifc.”[5,8,9]

There are a range of different intervention strategies developed
to relieve symptoms and improve function for the patients such as
surgery, drug therapy, and exercise intervention.[10] However, to
date, it is difficult to offer the superiority of one approach over
another.[10,11] Therefore, there is an urgent need for a safe and
effective treatment to relieve the symptoms of patients with
nonspecific CLBP.
1.2. Description of Intervention

Acupuncture is widely used in the treatment of nonspecific
CLBP[12,13] and has been recommended by Clinical Guidelines of
the American College of Physicians.[14] On the basis of
acupuncture therapy, a new form of acupuncture therapy
intervention, acupuncture point (acupoint) injection, was devel-
oped to improve function and relieve the symptoms for the
patients with nonspecific CLBP.[15] Acupuncture point (acupoint)
injection, which is also called pharmacoacupuncture, aqua
acupuncture, water acupuncture, or herbal acupuncture, is
widely used in traditional East Asian medicine, such as Korea and
China.[16] It combined therapy of acupuncture and medication.
During pharmacoacupuncture, specific medication (such as
vitamin, conventional medication, Chinese herbal extracts,
among others) is injected into certain acupuncture points
(acupoints) to treat diseases/conditions through synergetic effects
of acupuncture and medication.[17] Similar to traditional
acupuncture therapy, acupuncture injection therapy works by
stimulating the acupuncture points. Different from traditional
acupuncture, pharmacoacupuncture injects also work through
drugs injected into acupuncture point, which have antioxidant,
microcirculatory, and neuroprotective effects. These medications
were known to be beneficial for patients with nonspecific
CLBP.[18] It was reported that acupuncture point injection
therapy enhanced and prolonged the effect of stimulation of
acupuncture points[18,19] and recommended that acupuncture
point injection is convenient, simple, time-saving, and effective
2

intervention.[20] However, there is no systemic review to
summarize and critically assess the efficacy of acupuncture point
injection for nonspecific CLBP. Thus, this systemic review will be
performed to solve this problem.
1.3. How the acupuncture injection therapy might work

The exact mechanism of acupuncture as a therapeutic method for
the patients with nonspecific CLBP is unclear.[21] However, there
has been extensive research focused on the mechanisms related to
its analgesic action. The clinical research evidence supported that
acupuncture can significantly relieve the pain of patients with
LBP compared with sham acupuncture or no acupuncture.[21–24]

Research shows that acupuncture can play a role in the pain relief
through several mechanisms. First, acupuncture can regulate
opioid release via inhibiting the dorsal horn to relieve pain.[25]

There are also some evidences that acupuncture may enhance
analgesic effect via stimulating the production of acetylcholine
and endorphins.[26] Further evidence reported that analgesic
effect of acupuncture may be related to the role of central
neurotransmitters including the capicolaminas and cerotoni-
nas.[26] These neurotransmitters produce various effects, such as
analgesic, muscle relaxant, anti-inflammatory.
Acupuncture point injection therapy is a combination of

acupuncture and medication. Thus, it works through both
acupuncture and medication for patients with nonspecific CLBP.
Drugs that act as antioxidant or neuroprotectant, or Chinese herb
extracts are injected into acupuncture point when acupuncture
point injection.[17] These medications have been demonstrated to
benefit patients with nonspecific CLBP. Therefore, acupuncture
can significantly relieve the pain and improve the function of
patients and widely used for these patients.[17]

1.4. The importance of this review

LBP has become a global public health problem owing to its high
prevalence, YLDs, and disability.[27] There are many causes for
LBP such as biophysical factors, comorbidities, and poor mental
health.[28] However, in most cases with LBP, no cause of the pain
can be found. That is, the LBP is “nonspecific”. Many
interventions were developed to relieve the pain and improve
the function.[11,29] However, there is no sufficient evidence
indicated that any treatment is optimal.[11,29] Acupuncture point
injection therapy was used for patients with nonspecific CLBP
widely. It combines the effects of traditional acupuncture and
medicine. However, there is no study to systematically evaluate
its clinical efficacy for patients with nonspecific CLBP. Therefore,
this review is necessary to perform to systematically evaluate the
safety and efficacy of acupuncture point injection therapy for the
patients with nonspecific CLBP.

2. Methods

2.1. Design and registration

The protocol of this study was registered in the international
prospective register of systematic reviews (https://www.crd.york.
ac.uk/ PROSPERO/). Research registration unique identifying
number is CRD42019119158. The Preferred Reporting Items for
Systematic Reviews and Metaanalyses Protocols (PRISMA-P)
statement was the guideline during the design of this study.[30]

Formal ethical approval of this systematic review is not
applicable, as it is the secondary research of literature.

https://www.crd.york.ac.uk/
https://www.crd.york.ac.uk/


Table 1

Search strategy for medline via pubmed.

No. Search items

#1 “Dorsalgia” [tw]
#2 “Back Pain”[Mesh]
#3 (“Backache” or “back pain”) [tw]
#4 (“Lumbar adj pain”) [tw]
#5 “Coccyx”[tw]
#6 “Coccydynia”[tw]
#7 “Sciatica”[tw]
#8 “Sciatic neuropathy” [Mesh]
#9 “Spondylosis”[tw]
#10 “Lumbago”[tw]
#11 “Back disorder$”[tw]
#12 “Back muscles”[Mesh]
#13 #1 OR #2 OR#3 OR #6 OR #9 OR #10 OR #11 OR #12
#14 “Acupuncture therapy”[Mesh] or “Acupuncture, ear”[Mesh] or

“Acupuncture points”[Mesh] or “Acupuncture analgesia”[Mesh]
or “Acupuncture”[Mesh]

#15 “Acupressure”[Mesh]
#16 “Electroacupuncture”[Mesh]
#17 “Meridians”[Mesh]
#18 “Moxibustion”[Mesh]
#19 “Acupuncture”[tw]
#20 “Acupressure$”[tw]
#21 (“Electroacupuncture” or “electro acupuncture” or “electro-

acupuncture”) [tw]
#22 “Meridian$”[tw]
#23 “Mox$”[tw]
#24 “Needling”[tw]
#25 (“Acu-point$” or “acupoint$”)[tw]
#26 “acupoint$”[tw]
#27 “Shu”[tw]
#28 (“Shiatsu” or “tui na”) [tw]
#29 #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21

OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28
OR #29

#30 “Injection” [tw]
#31 “Injections” [tw]
#32 #31 OR #32
#33 #29 AND #32
#34 Randomized controlled trial [pt]
#35 Controlled clinical trial [pt]
#36 Randomized [tiab]
#37 Placebo [tiab]
#38 Clinical trials as topic [mesh: noexp]
#39 Randomly [tiab]
#40 Trial [ti]
#41 #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40
#42 Animals [mh] NOT humans [mh]
#43 #41NOT #42
#44 #13 AND #33 AND #43
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2.2. Selection criteria
2.2.1. Type of participants. All participants must be adults
older than 18years, suffering from nonspecific CLBP (persists for
>12 weeks). We defined LBP as pain occurring between the 12th
rib and the inferior gluteal fold in this study.[8,9] It can include
pain and neurological symptoms that radiate into one or both
legs.[5] Nonspecific LBP indicated that no specific cause was
detectable, such as infection, neoplasm, metastasis, osteoporosis,
rheumatoid arthritis, fracture, inflammatory process, or radicular
syndrome.[8,9]

2.2.2. Type of intervention. All clinical trials using acupuncture
injection therapy as an intervention for nonspecific CLBP will be
included in this study. The intervention of experimental group
was acupuncture injection therapy which was defined as injection
therapy at acupoints. There is no limitation on the medications
injected such as vitamin, conventional medication, Chinese
herbal extracts, or combinations of these medications. Control
interventions such as rehabilitation training, surgery, exercise,
only acupuncture, no intervention, placebo, or conventional
medication (oral or injected at nonacupoint) will be accepted.

2.2.3. Type of outcomes. Primary outcomes were defined as
pain intensity (eg, usage of analgesic medications, visual analogue
scale [VAS], and proportion of pain-free patients). Secondary
outcomes included back pain-specific functional status, return to
Work or Work Status (% of population, number of days of
absenteeism), overall improvement Numeric Rating Scale (NRS),
and function status measured by instruments such as modified
Aberdeen LBP Scale, Owestry disability index (ODI), Roland-
Morris Disability Questionnaire, lumbar flexibility (measured by
fingertip to-floor distance).

2.2.4. Type of studies. Only randomized controlled trials
(RCTs) which compared acupuncture injection therapy with
placebo or other therapy (included rehabilitation therapy,
only acupuncture, injected at nonacupuncture point) will be
included. The RCTs that injection therapy was used as one part of
a multimodal treatment package will be excluded. The
multimodal treatment package may challenge a valid summation
of the clinical effects of acupuncture injection therapy for patients
with non-specific CLBP. Non-randomized studies will be
excluded.

2.2.5. Search methods

2.2.5.1. Online databases. Eight online databases will be
searched from inception until December 31, 2018 with no
language restrictions. Four English-language databases include
EMBASE (via embase.com), Medline (via Pubmed), Cochrane
Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library, and CINAHL (via EBSCOhost). Four
Chinese-language databases are China National Knowledge
Infrastructure (CNKI) database, Chinese Science and Technology
Periodical (VIP) Database, Wanfang Database, and Sino-Med
Database. The English terms were used individually or combined
“acupoint injection,” “acupuncture point injection,” “hydro-
acupuncture,” “pharmacoacupuncture,” “low back pain,”
“LBP,” “chronic low back pain,” and the Chinese searching
terms were “xue wei zhu she (acupoint injection),” “shui zhen
(acupoint injection),” “shu xue zhu she (acupoint injection).”
The search strategies for each database were adjusted according
to the characteristics of each individual database, and are listed in
Table 1 (Medline via Pubmed).
3

2.2.5.2. Other resources. For the non-English and non-Chinese
language reports, we will also screen the abstracts if it is available
in English or Chinese.

2.3. Data collection and analysis
2.3.1. Literature screening. All records collected will be
imported into the literature management software, EndNote
X7. The duplicate records will be removed before 2 independent
review authors screening all records. Potentially eligible studies
and obviously irrelevant reports will be identified via reading the
titles and abstracts of records. Qualified literature will be

http://www.md-journal.com
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Figure 1. Flow diagram of the study selection process.
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included after 2 independent review authors reading full text
according to predetermined inclusion criteria. Qualified studies
will be included depends on the type of patients, intervention,
study design (PIS) strategy. If there is not enough information to
make a judgment, we will contact the original author to get detail
information. Any study that does not meet our inclusion criteria
will be excluded. Any disagreements will be settled by
consultation and discussion with a third reviewer. The PRISMA
flow diagram (Fig. 1) will be used to report the details of the study
selection process.

2.3.2. Data extraction and management. All data will be
extracted by one reviewer and checked by another reviewer. Five-
part information datawill be extracted in this review. The first part
of information is basic information of studies including title,
author, author institutions, the journal, publish year, among
others. The second part of information extracted is characteristics
of participants including age, sex, inclusion criteria, and exclusion
criteria. The third information is the intervention of the
experimental group and control group including the method,
frequency, intensity, and period. The fourth part of information
extracted is the design of the studies including the randomization,
allocation concealment, and blinding. The last part of information
4

is the outcomes and measurements including the outcome
instruments, follow-up, drop-out, and adverse events. Missing
data will be obtained by contacting the original author. The mean
and standard deviation (SD) or standard error (SE) will be
extracted for the measurement data. The number of events and the
total number of the participants will be extracted for the
enumeration data. For the studies that have >2 arms, only the 2
arms’ data that are most suitable for our review will be extracted.
To perform the data conversion, spreadsheet software (Microsoft
Excel) will be used to manage extracted data before entry to
RevMan5.3. Any disagreement regarding data extraction will be
discussed and consulted with a third experienced reviewer.
2.4. Methodological Quality assessment of included
studies

Two reviewers will assess the quality of included studies
independently using the “Risk of bias” (ROB) table which was
recommend by Cochrane Handbook for Systematic Reviews of
Interventions.[31] TheROB table included 6 specific domains. Each
domain is composed of >1 specific entries. There are 5 biases
involved in this tool. The selection bias is related to 2 relevant
domains (sequence generation and allocation concealment). The
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performance bias is related to 2 relevant domains (blinding of
participants, personnel and outcome assessors; other potential
threats to validity). The attrition bias is related 2 domains
(incomplete outcome data and blinding of participants, personnel
and outcome assessors, other potential threats to validity). The
reporting bias was related to 1 domain (selective outcome
reporting). These domains should be addressed in the tool by a
single entry for each trial. “No” indicates high risk of bias in this
domain. “Unclear” indicates unknown risk of bias or unclears.
“Yes” indicates low risk of bias. Any inconsistencies should be
resolved by discussing with a third reviewer.
2.5. Dealing with missing data

If there are missing data, we will email the original authors of
each study to request any necessary data that is not reported in
the manuscript. We will only analyze the available data when we
fail to obtain the additional information. The potential impact of
missing data on our review will be discussed in the discussion
section. We emailed the authors of each study requesting any
necessary data that were not comprehensively reported in the
manuscript.
2.6. Evaluation of heterogeneity

The heterogeneity will be assessed by x2 test (P< .1) and will be
quantified by I2 statistic. When I2 value is >75%, we considered
there is significant heterogeneity among the included studies
according to Cochrane Handbook for Systematic Reviews of
Interventions.[31] The overall effect will be synthesized in a meta-
analysis when there is a better homogeneity among the studies.[32]

Otherwise, meta-regression and subgroup analysis will be
performed to explore the sources of heterogeneity.[32]
2.7. Evaluation of publication bias

Funnel plots will be used to evaluate the publication bias based on
the number of included studies. To ensure the reliability of the
results, funnel plots will only be generated when >10 trials were
included in studies.[32] Possible interpretations and language will
been discussed in part of discussion.
2.8. Data synthesis

According to the heterogeneity results, thefixed-effectmodel or the
random-effect model will be used for data synthesis. This step will
be completed via Cochrane Review Manager (Revman5.3)
recommend by Cochrane Handbook.[31] If quantitative synthesis
is not appropriate, only the qualitative analysis will be performed.
2.9. Subgroup analysis

If there are significant clinically and statistically heterogeneous
(I2>75%) and enough RCT studies, subgroup analysis will be
carried out. According to the characteristics of measurement
tools (ie, VAS, NRS), the origins of heterogeneity will be
carried out.
2.10. Sensitivity analysis

To identify the influence of trials with a low methodological
quality on results, sensitivity analysis will be performed. If the
5

pooled effective size changed significantly after excluding a study,
we consider this study influences the results. The results of
the sensitivity analysis will be discussed in part of discussion
and conclusion.
2.11. Grading the quality of evidence

The Grading of Recommendations Assessment, Development
and Evaluation (GRADE) system will be used to evaluate the
quality of evidence for outcomes which rate the quality as very
low, low, moderate, or high levels.[33]
3. Discussion

LBP is an extremely common symptom in populations worldwide
and occurs in all age groups, from children to the elderly
population.[4,34,35] The LBP that lasts >3 months was defined as
CLBP. Normally, a specific cause of LBP is rarely can be
confirmed. Therefore, most LBP is termed nonspecific. Numerous
interventions have been used to relieve pain and improve function
for patients with LBP. However, there is no optimal treat-
ment.[10,11] Acupuncture injection therapy was reported as one of
effective treatments for patients with nonspecific CLBP and used
widely in Southeast Asian countries.[16] It was shown that water
acupuncture is more effective than traditional acupuncture
because it combines the traditional acupuncture and medication.
But there is no systematic and comprehensive evaluation of its
efficacy. Therefore, it is urgently necessary to evaluate the
effect of water acupuncture therapy for the patients with
nonspecific CLBP.
In our opinion, this review may provide systemic and

comprehensive evaluation for the effect of acupuncture point
injection for the patients with nonspecific CLBP. Such a
systematic review will also give help to make decisions regarding
future practice of water acupuncture therapy for nonspecific
CLBP relief and function improvement.
The advantage of this review is that it was designed in strict

accordance with Cochrane Handbook for Systematic Reviews of
Interventions. Good methodological design makes research
results reliable and credible. However, there are also some
limitations we should note. The first source of variation of water
acupuncture therapy is the different acupuncture point used
among included studies. Second, pharmacological agent injected
may differ from study to study which also a source of the clinical
heterogeneity. Third, diverse control settings may also lead to the
presence of heterogeneity. Moreover, the diversity of duration,
and dosage of acupuncture point injection may result in a
significant heterogeneity among the included studies.
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