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Background. Osteoporotic vertebral compression fractures (OVCFs) are common health issues in the elderly that cause chronic
pain in over one-third of patients. This study was sought to evaluate the efficacy and safety of acupuncture for alleviating pain
caused by OVCFs. Methods. We performed a search of 8 electronic databases for publications from the inception to 30™ March
2021. Eligible studies were randomized clinical trials (RCTs) that evaluated the effect of acupuncture for the treatment of OVCFs.
Two investigators evaluated literature quality and extracted data independently. RevMan V.5.4.1 was used for data analyses, with
pooled risk estimates presented as mean difference (MD) or relative risk (RR) along with corresponding 95% confidence intervals
(CIs), as appropriate. Results. Fourteen RCTs involving 1,130 patients were included in this meta-analysis. Compared with
the control group, acupuncture showed a greater benefit on pain reduction caused by OVCFs (1 week: MD =-1.26, 95%
CI: (-1.82,-0.70); 1 month: MD =-1.63, 95% CI: (-1.82,-1.43); 6 months: MD =-1.13, 95% CI: (-1.55, —0.70)). Acupuncture
treatment was also associated with fewer adverse events, lower ODI index, and higher bone density than the control group (safety:
(RR: 0.30, 95% CI: 0.12-0.75); ODI: MD =-3.19, 95% CI: (~5.20, —1.19); bone density: MD =0.15, 95% CI: (0.05, 0.26)). The
GRADE quality of these results was assessed as low or very low. Conclusions. Compared with the control treatment, acupuncture
was more effective and safer in relieving the pain caused by OVCF and made a greater improvement on patient’s ODI score and
bone density. Given the low level of our study evidence, future high-quality studies are needed to verify our study findings.

1. Background

With population ages, the proportion of the elderly pop-
ulation (>60 years old) will continue to increase [1-3]. It is
estimated that the proportion of the elderly population will
reach 21.1% (approximately 2 billion) by 2050 [4-6]. Os-
teoporotic vertebral compression fracture (OVCEF) is a
common type of fracture in the elderly, with risk increasing
continuously with age [7, 8]. Chronic pain is the major
symptom of OVCF [9], which not only largely reduces

patients’ quality of life, but also imposes a heavy medical
burden to aged healthcare [10, 11]. Analgesics are com-
monly used treatments in clinical practice for alleviating
the pain symptoms of patients with OVCF, but there are
still 40%-60% of patients who experienced intolerable
pain within 2 years of the fracture [12]. Even for cured
patients, their levels of pain are higher than the levels of
their prefracture state [12]. Therefore, novel therapeutic
approaches are required to further relieve pains and
improve the patient’s health [12].
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Acupuncture is a traditional treatment approach in
China that has been widely acknowledged worldwide [13].
Existing evidence showed that acupuncture is effective in
treating most chronic pains, with and without being com-
pared with other standard treatments [14-16]. Informed by
it, the World Health Organization recommends use of
acupuncture to treat a variety of pains including low back
pain [13, 17]. In view of this, acupuncture has also been used
by many clinicians for relieving pains caused by OVCF.
However, there is lack of systematic evidence showing the
effectiveness and safety of acupuncture on the management
of pains caused by OVCE. To fill the evidence-practice gap
and inform evidence-based clinical practice, we conducted
this meta-analysis of randomized controlled trials assessing
the clinical efficacy and safety of acupuncture versus controls
in patients with OVCFs who underwent pain symptoms.

2. Methods

2.1. Data Sources and Selection Strategy. We searched
published studies from the following electronic databases (4
Chinese and 4 English databases): PubMed, EMBASE,
Cochrane Library, Web of Science, China BioMedical Lit-
erature (CBM), China National Knowledge Infrastructure
(CNKI), Chinese Scientific Journals Database (VIP), and
Wanfang database. Randomized controlled trials (RCTs) of
acupuncture in the treatment of OVCF published from
inception of the databases to 30 March 2021 were considered in
the current study. The search was only limited to human
studies, and no language restrictions were made. We used
subject (“Osteoporosis” “Fractures, Compression” and
“Acupuncture”) and free words (“Osteoporoses” “Bone
Loss” “Bone Losses” “Compression Fracture” “Fracture,
Compression” “Compression Fractures” “Acupuncture and
moxibustion” “needle therapy” “needle” “Electroacupuncture”)
jointly to search the titles and abstracts in the databases
aforementioned. The search strategy was as follows, taking
PubMed as an example:

(1) “Osteoporosis”[Title/Abstract] OR  “Osteopor-
oses”[Title/ Abstract] OR “bone loss”[Title/Abstract]
OR “bone losses”[Title/ Abstract]

(2) Fractures compression”[Title/Abstract] OR “com-
pression fracture”[Title/Abstract] OR “fracture
compression”[Title/Abstract] OR “compression
fractures”[Title/ Abstract]

(3) Acupuncture”[Title/Abstract] OR (“Acupunctur-
e”[Title/Abstract] AND “moxibustion”[Title/
Abstract]) OR  “needle therapy”[Title/Abstract]
OR  “needle”[Title/ Abstract] OR  “Electro-
acupuncture”[Title/ Abstract]

(4) (1) and (2) and (3)

Inclusion criteria: the following criteria were considered
for the inclusion of RCTs in the present study (PICO for-
mat): (1) participants: No restrictions on country, race,
language, age, and gender. Patients should be clearly diag-
nosed with OVCF by X-ray, CT or MRI examination, etc.,
with no established serious cardiovascular and
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cerebrovascular diseases and contraindications to acu-
puncture. Patients did not have cognitive impairment and
pains caused by other diseases such as tumors and tuber-
culosis. (2) Intervention: acupuncture as the main treatment;
a comparative study carried out between acupuncture and
the control group. (3) Control: any type of control group
including surgery, western medicine, etc. (4) Outcomes:
Visual Analogue Scale (VAS, 0 point for painless and 10
points for extreme pain. Higher scores indicated more se-
rious pains); Oswestry disability index (ODI); bone density
and safety. (5) Study type: RCTs.

Exclusion criteria: studies with incomplete data and
information, studies combined with other traditional Chi-
nese methods. Also, duplicate articles were excluded.

2.2. Data Extraction. We used standard data extraction
methods to extract data. The basic information, sample
characteristics, intervention measures, outcome indicators,
and other data, which were included in the article, were
extracted by two investigators. In case of any inconsistency
occurring in the result, this was further discussed by the two
investigators or scrutinized by a third person.

2.3. Methodological Quality of Assessment. The quality of
included studies was assessed by two investigators inde-
pendently, using Cochrane risk assessment tool. Seven
domains used for the quality assessment include: random
sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other bias.
Each part can be graded into three categories: low risk,
unclear risk, and high risk. Researchers made judgments
based on the bias risk evaluation criteria of the Cochrane
Handbook bias risk assessment tool.

The scoring system provided by The Grading of Rec-
ommendations Assessment, Development and Evaluation
(GRADE) Working Group was used to assess the evidence
quality for a specific outcome across studies. Five criteria
were evaluated including study limitations, inconsistency,
indirectness, imprecision, and publication bias. The evidence
quality level of RCT is assigned an a priori as high but may be
downgraded to intermediate, low-level, or very low-level if
there is any identifiable bias.

2.4. Statistical Analysis. Data for the included literature was
analyzed using RevMan 5.4.1 software downloaded from the
Cochrane website. Data merging chose different methods
according to the type of data. We chose the mean difference
(MD) for continuous outcomes and risk ratio (RR) for
categorical outcomes. Random effect model and fixed effects
model were used to perform analysis, as appropriate. The I*
statistic was calculated to describe between-study hetero-
geneity. When I*>50% and P <0.05, we used the random
effects model to pool the data; otherwise, the fixed effects
model was selected for data merging. According to the
different time lengths for VAS evaluation in each study, we
formulated 3 different evaluation time length: 1 week (or 7
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days), 1 month (4 weeks or 30 days), and 6 months. The ODI
score and bone density measurement are based on the data
collected after one month of acupuncture treatment. Sub-
group analysis was performed according to different treat-
ments combined with acupuncture (acupuncture combine
with drugs, acupuncture combine with surgery). Sensitivity
analysis was performed when necessary. Publication bias
was estimated using a funnel plot (articles >10).

3. Results

3.1. Literature Screening. We retrieved 584 articles initially.
We then removed 251 duplicate articles manually leaving
333 articles. Out of 333 articles, 231 were excluded after
reading title and abstract. Out of the remaining articles, five
articles lack full text, and 83 were excluded because they
failed to meet the inclusion criteria through complete
reading. The present study eventually included 14 articles
[18-31] (Figure 1), in which a total of 1,130 patients were
randomly assigned to acupuncture-based (n=573) or
control therapy (n=>557).

3.2. Characteristics of Included Studies. Among the 14
(Table 1) RCTs that met the inclusion and exclusion criteria,
2 [25, 31] were in English, and 12 were in Chinese. Two
[18, 27] were master’s thesis, and the other twelve were
journal articles. The study type of all included papers was
single-center randomized controlled trial undertaken in
China. Nine [18, 20, 23, 24, 26, 27, 29, 31] studies used
surgery combined with acupuncture (including 4 percu-
taneous kyphoplasty (PKP) surgeries and 5 percutaneous
vertebroplasty (PVP) surgeries). The intervention group
received acupuncture analgesia after the operation, and the
control group did not use acupuncture analgesia after the
operation. Five studies used conservative treatment, the
observation group of 4 studies [19, 21, 25, 28] used drugs
combined with acupuncture treatment, and the control
group only used drugs. Only one study [22], the observation
group, was treated with acupuncture, and the control group
was treated with medication. The shortest acupuncture
intervention treatment time was 6 days, and the longest was
6 months. The intervention frequency of 11 studies was once
a day, 1 study [26] every other day, 1 study [23] twice a
week, and one study [18] based on different stages of the
patient’s disease course use of different frequencies (early
stage (1 month after surgery): Qd in the first week; Qod in
the second week; Biw in the third to fourth weeks. Mid-term
(2 to 3 months after surgery): the first Week Qd; 2nd week
Qod; 3rd to 6th week Biw. Late stage (3 to 6 months
postoperatively): 1st to 4th week Biw). The observation time
of outcome indicators (VAS) was not consistent across
studies. The shortest VAS evaluation time was 48 hours, and
the longest was 2 years. 2 [18, 23] out of 14 studies had an
initial VAS evaluation time of less than one week, and 3
studies [18, 23, 30] had the last follow-up over 3 months,
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FiGure 1: A flowchart showing the selection process.
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TaBLE 1: Characteristics of included studies.

Control
Acupuncture grou
Random . .. No. Age P group group VAS evaluation
Author, year Blinding (acupuncture/ .
method (years) . Treatment . time
control) Intervention ~ Frequency cycle Intervention
Zhang W, 2015 RNT UucC 30/15 55-80 M+A QD 3 weeks M 1, 2, 3 weeks
Liu K, 2017 ucC uC 36/36 565  PKP+A  compound o ths pgp o days L6 12
therapy months
1 week, 1, 6
Huang M, 2016 UuC ucC 20/20 65-88 PKP + A QD 6 days PKP months, 1, 2
years
Liu G, 2019 RNT ucC 43/43 57-77  PVP+A QD 30 days PVP 7 days, 30 days
Feng MG, 2017 ]?::SW ucC 75/75  50-79 PVP+A QD 30 days PVP 7 days, 30 days
Chen QF, 2020 RNT ucC 60/60 52-79  PVP+A QD 30 days PVP 7 days, 30 days
Liu ZG,2020  RNT  UC 43/43  60-71 PVP+A Evergaither 12 weeks ~ PVP 12 weeks
Chen $5,2019  RNT  UC 36/36  50-65 PKP+A QD 2 weeks PKP 2 ;ﬁ‘; !
2 days, 6
Chen ZS, 2018 RNT ucC 32/31 48-80 PVP+A BIW 6 months PVP months
Zhang LQ, 2020  RNT ucC 30/30 50-85 PKP + A QD 2 weeks PKP 1,2 weeks
Feng ZW, 2020 RNT ucC 41/39 49-72 M+A QD 6 months M 3 months
Ping D, 2020 RNT UucC 35/35 60-80 M+A QD 2 month M 1 month
LiY, 2020 RNT ucC 45/45 61-78 M+A QD 3 months M 30 days
Li SM, 2018 RE UuC 50/50 62-74 QD 2 months M 7,14 days

M: medicine; A: acupuncture; RNT: random number table; RE: randomized envelope; UC: unclear; QD: Quaque die; BIW: twice a week; compound therapy,
early stage (1 month after surgery): QD in the first week; Qod in the second week; BIW in the third to fourth weeks. Midterm (2 to 3 months after surgery): the
first week QDj; 2nd week Qod; 3rd to 6th week BIW. Late stage: 3 to 6 months postoperatively.

and the most time for outcome evaluation of VAS was 1
month after treatment. 8 studies [18, 20, 21, 24, 28-31]
conducted VAS evaluation at this time. Only 3 [22, 25, 27]
of 14 studies reported adverse reactions.

3.3. Methodological Quality. The quality of the included
studies is generally low (Figures 2 and 3). All studies were
randomized controlled studies, 2 studies [18, 30] did not
introduce specific randomization methods, 10 studies
[19-21, 23-28, 31] used low-risk random number table
grouping, 1 study [29] used lottery grouping, and 1 study
[22] used the envelopes that were randomly grouped. No
study used blinding for the allocation process. Due to the
nature of acupuncture treatment, it was impossible to blind
patients and practitioners in acupuncture-related RCTs.
Among all the studies, the data of 13 studies were complete,
and one study [23] reported missing data and was judged as
high risk. Because no studies were registered in advance, it is
not clear whether there is a risk of reporting bias and other
risks.

We did not test the publication bias in this meta-analysis
due to the insufficient number of studies for the analysis for
each time period (<10).

3.4. Meta-Analysis of Effectiveness. A total of 1,130 patients
were studied in the selected 14 studies, of which 573 in the
acupuncture group and 557 patients in the control group.
According to the different VAS evaluation times, we per-
formed the evaluation at 5 time points.

First, we evaluated the pain relief in a week after acu-
puncture treatment of OVCF (Figure 4), with 7 studies
[20, 22, 24, 25, 27, 29, 30] of 601 patients included in the
analysis. The combined results showed that the acupuncture-
based treatment had a significantly greater eflicacy in
treating pains caused by OVCF than the control treatment
(MD =-1.26, 95% CI: [-1.82 to —0.70], I* =92%).

We evaluated the VAS after one month of acupuncture
treatment for OVCEF. A total of 8 studies [18, 20, 21, 24, 28-31]
conducted VAS testing after one month of treatment. The
heterogeneity among the studies was moderate (I*=67%).
Random effects model was used to merge the data. The results
suggest that the acupuncture has a greater efficacy than the
control group (MD = -1.63, 95% CI: (-1.82, —1.43)) (Figure 5).

Finally, we evaluated the studies with a VAS evaluation
time of 6 months (Figure 6). There were three studies
[18, 23, 30] that had the VAS evaluation time in 6 months, and
between-study heterogeneity was large. The pooled results
showed a greater analgesic efficacy of acupuncture treatment
for treating pains caused by OVCEF than the control group.

3.5. Safety Analysis. Three studies [22, 25, 27] reported
adverse events. Compared with the control group, the risk of
any adverse event was significantly lower in the acupuncture
group (RR=0.30, 95% CI: 0.12-0.75, P =55%) (Figure 7).

3.6. ODI Score Analysis. Six of the 14 studies reported ODI
scores of patients in different periods. We pooled the data
during the period over which the ODI scores were collected
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FIGURE 2: Risk of bias summary. +: low risk of bias; ?: unclear risk of bias; —: high risk of bias.
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FIGURE 3: A graph showing the risk of bias.
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Experimental Control Mean Difference Mean Difference

Study or Sub group Weight (%)

Mean SD  Total Mean SD Total 1V, Random, 95% CI 1V, Random, 95% CI
Chen QF 2020 4.23 1.25 60 6.25 2.07 60 133 -2.02 [-2.63, -1.41] —_—
Feng MG 2017 4.18 137 75 6.34 1.82 75 13.9 -2.16 [-2.68, -1.64] —_—
Huang M 2016 1.9 0.7 20 2 0.5 20 14.7 -0.10 [-0.48, 0.28] —
Li SM 2018 3.15 0.45 50 4.18  1.68 50 14.1 -1.03 [-1.51, -0.55] —_—
Liu G 2019 4.31 112 43 6.26 1.27 43 14.0 -1.95 [-2.46, -1.44] —_—
Zhang LQ 2020 3.36 0.59 30 391 073 30 14.9 -0.55 [-0.89, -0.21] —_
Zhang W 2015 6.12 0.51 30 73 049 15 15.1 -1.18 [-1.49, -0.87] —_—
Total (95% CI) 308 293 100.0 -1.26 [-1.82, -0. 70] ‘
Heterogeneity: Tau” = 0.52, Chi’ = 73.19, df = 6 (P < 0.00001); I = 92% . . . .
Test for overall effect: Z = 4.42 (P < 0.00001) 2 1 0 1 2

Favours [experimental]

Favours [control]

FIGURE 4: The forest plot shows the comparison of VAS between the acupuncture and control group in one week of treatment for pain

caused by OVCEF.

Experimental Control Mean Difference Mean Difference

Study or Sub group Weight (%)

Mean SD  Total Mean SD  Total 1V, Random, 95% CI IV, Random, 95% CI
Chen QF 2020 2.15 0.63 60 4.08 1.26 60 123 -1.93 [-2.29, -1.57] —_—
Chen SS 2019 1.4 0.3 36 32 0.6 36 16.5 -1.80 [-2.02, -1.58] -
Feng MG 2017 2.43 1.02 75 428 1.26 75 12.0 -1.85[-2.22, -1 .48] —_—
Huang M 2016 22 0.9 20 3.1 0.6 20 9.3 -0.90 [-1.37, -0.43] —_—
Liu G 2019 2.58 0.89 43 4.17 115 43 10.2 -1.59 [-2.02, -1.16] —_—
Liu K 2017 1.67 0.63 36 3.08 1.11 36 10.7 -1.41 [-1.83,-0.99] —_—
LiY 2020 2.12 1 45 4.01  1.12 45 10.1 -1.89 [-2.33, -1 .45] —_—
Ping D 2020 3.62 0.25 35 512 0.33 35 18.9 -1.50 [-1.64, -1.36] -
Total (95% CI) 350 350 100.0 -1.63 [-1.82, -1.43] <
Heterogeneity: Tau” = 0.05, Chi’ = 21.16, df = 7 (P = 0.004); I = 67% ; ; ; ;
Test for overall effect: Z = 16.41 (P < 0.00001) -2 -1 0 1 2

Favours [experimental]

Favours [control]

FiGure 5: The forest plot shows the comparison of VAS between the acupuncture and control group in one month of treatment for pain

caused by OVCEF.

i b Experimental Control e (%) Mean Difference Mean Difference
Study or Sub group ‘Weight (% 1V, Rs 9% CI IV, R 1
Mean  SD  Total Mean SD  Total 'V, Random, 95% C! V, Random, 95% C!
Chen ZS 2018 1.65 0.35 29 322 0.96 30 32.8 -1.57 [-1.94, -1.20] — .
Huang M 2016 1.8 0.7 20 27 0.5 20 32.3 -0.90 [-1.28,-0.52] .
Liu K 2017 1.61 0.73 36 253 0.65 36 349 -0.92 [-1.24, -0.60] ——
Total (95% CI) 85 86 100.0 -1.13 [-1.55, -0.70] -
Heterogeneity: Tau” = 0.11, Chi’ = 8.61, df = 2 (P = 0.01); I = 77% . . . .
Test for overall effect: Z = 5.21 (P < 0.00001) -2 -1 0 1 2

Favours [experimental]

Favours [control]

FIGURE 6: The forest plot shows the comparison of VAS between the acupuncture and control group in 6 months of treatment for pain

caused by OVCEF.

Experimental Control . Risk Ratio Risk Ratio
Study or Sub group Weight (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Events Total Events Total
Li SM 2018 2 50 15 50 82.6 0.13 [0.03, 0.55] —.—
Zhang LQ 2020 1 30 0 30 2.8 3.00 [0.13,70.83]
Zhang W 2015 3 30 2 15 14.7 0.75 [0.14, 4.02] —a
Total (95% CI) 110 95 100.0 0.30 [0.12, 0.75] e
Total events 6 17

Heterogeneity: Chi’ = 4.42, df = 2 (P = 0.11); I = 55%
Test for overall effect: Z =2.57 (P=0.01)

0.01

0.1 1

Favours [acupuncture]

10 100

Favours [control]

FIGURE 7: The forest plot shows the comparison between the acupuncture and control group in safety.
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most frequently (1 month). A total of 304 patients from 4
studies [18, 20, 30, 31] were included in this analysis. The
analysis results show that, compared with the control group,
acupuncture significantly reduces patients’ ODI scores
(Figure 8).

3.7. Bone Density Analysis. Seven of the 14 studies measured
the bone mineral density of patients. However, because of
the inconsistency in the measurement method and the
measurement time across studies, we only included 4 studies
[20-22, 29] of 440 patients that used the same measurement
method and the measurement time (1 month after acu-
puncture treatment). The results show that acupuncture
significantly increased the bone density of patients com-
pared with the control (Figure 9).

3.8. Subgroup Analysis. Subgroup analysis was conducted
based on different treatment methods: acupuncture com-
bined with surgery and acupuncture combined with drug (or
only use acupuncture). Two time points were chosen to
perform the subgroup analysis (1 week and 1 month). For
both time points, combining the acupuncture with drug or
with surgery was more effective in reducing pains caused by
OVCEF than the control treatment (Figures 10 and 11).

3.9. Sensitivity Analysis. Given the high heterogeneity be-
tween the studies, a sensitivity analysis was performed at the
time point of 1 month. Through the analysis, we found that
one study [30] may be the heterogeneity source. After re-
moving this study, the between-study heterogeneity was no
longer statistically significant (Figure 12).

3.10. GRADE Evidence Quality Evaluation. The quality of
evidence applied for each outcome was summarized in the
‘Summary of findings’ table based on the GRADE approach
(Table 2). The quality of evidence on the efficacy (one
month), safety, the ODI score, and bone mineral density
associated with acupuncture was rated as low, very low, very
low, and very low, respectively.

4., Discussion

In this systematic review and meta-analysis, we found that
acupuncture is better than the control group in treating
pains caused by OVCFs over both short term and long term
(from 1 week to 6 months), despite the large between-study
heterogeneity for most outcomes. The pooled data from
three studies reporting adverse events showed that acu-
puncture was safer than the control treatment in reducing
pains caused by OVCFs. The study results also showed that,
compared with control treatment, acupuncture significantly
reduced the ODI score and increased the bone density of
patients, suggesting a better clinical prognosis in those who
received acupuncture. The subgroup analyses found that
combining the acupuncture with either drugs or surgery was
more effective than the control treatment in reducing pains
caused by OVCFs. However, it is worth noting that the levels

of evidence quality for outcomes ranged from low to very
low.

By pooling the results from existing studies, our study
found that acupuncture can effectively relieve pain caused by
OVCFs, although the level of evidence was low. This study
has several implications for patients with OVCFs. For pa-
tients who are treated conservatively, acupuncture can re-
duce the amount of use of analgesic drugs and the
occurrence of side effects. For patients treated by surgery,
acupuncture can promote earlier rehabilitation and improve
clinical prognosis [18]. Although the mechanism of acu-
puncture alleviating pains is not fully explained, most studies
suggested that it works by affecting the conduction of pain
signals or by controlling inflammatory responses. Xu et al.
[32] found that acupuncture could play a rapid analgesic role
by inhibiting the upward conduction system of pain or
promoting the downward inhibitory system and play an
analgesic role in chronic pain by controlling the peripheral
and central inflammatory responses. This finding is con-
sistent with the research results of Lu et al. [17]. Liang et al.
[33] and Wang et al. [34] studied the analgesic effect of
acupuncture at the molecular level and found that the in-
activation of spinal microglia and astrocytes mediated the
immediate and long-term analgesic effects of electro-
acupuncture. Yang et al. [35] found that acupuncture can
improve local blood circulation and promote the absorption
of inflammation and edema, thus relieving pain at local sites.
Abraham et al. [36] found that transient receptor potential
vanilla-1 (TRPV1) may mediate the local analgesic effect of
electroacupuncture. In addition to this, Chen et al. [37]
showed that endogenous opioids, cholecystokinin octa-
peptide (CCK-8), 5-hydroxytryptamine (5-HT), noradren-
alin, dopamine, glutamate, y -aminobutyric acid (GABA),
acetylcholine (ACTH), orexin A (OXA), and other sub-
stances mediate the analgesic effect of acupuncture.

Safety of acupuncture: our study concluded that the
safety of acupuncture was higher than that of the control
group. The favorable safety profile of acupuncture will
promote more patients to choose it as a preferential treat-
ment [15], especially those who are vulnerable and intol-
erable to the standard treatment. Although some patients
experience fainting and bruising during the acupuncture,
these adverse events are generally mild and faded away
shortly after treatment. In this meta-analysis, only three
studies reported adverse events related to study treatment
assignment; thus, the reporting bias cannot be ruled out.
More robust evidence is still needed to inform the safety of
acupuncture in clinical practice.

Effect of acupuncture on ODI index: acupuncture can
reduce the ODI index of OVCFs patients, a gold standard for
the self-reported evaluation of the quality of life of patients
with lumbar spine [18]. Since the pain is a major factor that
affects the ODI index, the decreased ODI index with acu-
puncture is a likely result of its beneficial effect on pain
relieving.

Effect of acupuncture on BONE mineral density: de-
creased bone mineral density is an important factor leading
to OVCF in patients. Our study suggested that acupuncture
could improve bone mineral density of OVCF patients,
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Experimental Control

Mean Difference Mean Difference

Study or Sub group Mean  SD Total Mean SD Total Weight (%) 1V, Random, 95% CI IV, Random, 95% CI

Chen QF 2020 215 063 60 408 216 60 26.9 -1.93 [-2.50, -1.36] [

Chen $S 2019 8.5 16 36 152 29 36 25.5 -6.70(-7.78,-5.62] ~—m—

Huang M 2016 204 39 20 228 32 20 20.6 -2.40 [-4.61,-0.19] —_—

Liu K 2017 1975 091 36 215 15 36 26.9 -1.75 [-2.32, -1.18] -

Total (95% CI) 152 152 100.0 -3.19[-5.20, -1.19] -

Heterogeneity: Tau’ = 3.80, Chi’ = 68.21, df = 3 (P < 0.00001); I = 96% . . . .
Test for overall effect: Z = 3.12 (P = 0.002) -4 -2 0 2 4

Favours [experimental] Favours [control]

FIGURE 8: The forest plot shows the comparison between the acupuncture and control group in the ODI score.

Experimental Control

Mean Difference Mean Difference

Study or Sub group Mean SD Total Mean SO Total Weight (%) 1V, Random, 95% CI 1V, Random, 95% CI

Chen QF 2020 4921 0036 60 4715 0.037 60 285 0.21 [0.19,0.22] -

Feng MG 2017 0495 0037 75 0472 0032 75 285 0.02[0.01,0.03] -

Li SM 2018 086 048 50 031 051 50 14.5 0.55 [0.36, 0.74] Y
Ping D 2020 049 003 35 047 001 35 28.5 0.02 [0.01,0.03] =

Total (95% CI) 220 220 100.0 0.15 [0.05, 0.26] —ll—
Heterogeneity: Tau” = 0.01, Chi” = 596.50, df = 3 (P < 0.00001); I* = 99% T T T T

Test for overall effect: Z = 2.80 (P = 0.005) -0.2 -0.1 0 0.1 0.2

Favours [experimental] Favours [control]

FIGURE 9: The forest plot shows the comparison between the acupuncture and control group in bone density.

Experimental Control . . Mean Difference Mean Difference
Study or Sub group Mean SO Total Mean SD Total Weight (%) 1v, Random, 95% CI 1V, Random, 95% CI
1.2.1 acupuncture combine drug
Li SM 2018 315 045 50 418 168 50 14.1 -1.03 [-1.51, -0.55] —_—
Zhang W 2015 612 051 30 73 049 15 15.1 -1.18 [-1.49, -0.87] —
Subtotal (95% CI) 80 65 29.2 -1.14 [-1.40, -0.88] ’
Heterogeneity: Tau” = 0.00, Chi’ = 026, df = 1 (P = 0.61); I = 99%
Test for overall effect: Z = 8.58 (P < 0.00001)
1.2.2 acupuncture combine surgery
Chen QF 2020 423 125 60 625 207 60 133 -2.02 [-2.63, -1.41] _—
Feng MG 2017 418 137 75 634 18 75 13.9 -2.16 [-2.68, -1.64] —_—
Huang M 2016 1.9 07 20 205 20 14.7 -0.10 [-0.48,0.28] R
Liu G 2019 431 112 43 626 127 43 14.0 -1.95 [-2.46, -1.44] —_—
Zhang LQ 2020 336 059 30 391 073 30 14.9 -0.55 [-0.89, -0.21] —a
Subtotal (95% CI) 228 228 70.8 -1.34 [-2.19, -0.48] —l—
Heterogeneity: Tau” = 0.89, Chi’ = 72.41, df = 4 (P < 0.00001); I’ = 94%
Test for overall effect: Z = 3.07 (P = 0.002)
Total (95% CI) 308 293 100.0 -1.26 [-1.82, -0.70] -
Heterogeneity: Tau” = 0.52, Chi’ = 73.19, df = 6 (P < 0.00001); I’ = 92% . . . .
Test for overall effect: Z = 4.42 (P < 0.00001) -2 -1 0 1 2

Test for subgroup differences: Chi’=0.19,df = 1 (P =0.66); F=0%

Favours [experimental] Favours [control]

F1GURE 10: The forest plot shows the comparison of VAS between the acupuncture and control group in 1 week of treatment for pain caused

by OVCF, subgroup analysis based on different treatment methods.

which was consistent with the research results of Wang et al.
[38] and Zeng et al. [39]. Wang Gang et al. found that warm
acupuncture at Back-Shu points and Jiaji (EX-B 2) points,
the common points in OVCEF, could reduce the BGP and IL-
6 levels in serum, thus reducing bone absorption and
inhibiting excessive bone turnover, and finally increasing
bone mineral density and improving clinical symptoms.
Through animal experiments, Wu et al. [40] found that
acupuncture at Back-Shu points and Mingmen point could
delay bone loss and improve bone strength and
ultrastructure.

Factors influencing acupuncture: the effect of acu-
puncture can be affected by intervention frequency,
number of acupuncture, acupuncture retention time, etc.
Taking acupuncture retention time as an example,
studying the time of acupuncture retention for tinnitus
treatment, Wen et al. [41] found that the effective rate of
acupuncture retention for 60 minutes was higher than that
for 30 minutes, a timing used frequently in clinical
practice. By studying the retention time of acupuncture in
the treatment of perimenopausal syndrome, Yang et al.
[42] found that the effective rate of electroacupuncture
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Study or Sub group Experimental Control Weight (%) Mean Difference Mean Difference
Mean SD  Total Mean SD Total 1V, Random, 95% CI 1V, Random, 95% CI
1.4.1 acupuncture combine drug
LiY 2020 2.12 1 45 401 112 45 10.1 -1.89 [-2.33, -1 .45] —_—
Ping D 2020 3.62 0.25 35 512 033 35 18.9 -1.50 [-1.64, -1.36] -
Subtotal (95% CI) 80 80 29.0 -1.64 [-2.00, -1.27] ‘
Heterogeneity: Tau” = 0.05; Chi’ = 2.77, df = 1 (P = 0.10); I = 64%
Test for overall effect: Z = 8.79 (P < 0.00001)
1.4.2 acupuncture combine surgery
Chen QF 2020 2.15 0.63 60 4.08 1.26 60 12.3 -1.93 [-2.29, -1.57] —_—
Chen SS 2019 1.4 0.3 36 32 0.6 36 16.5 -1.80 [-2.02, -1.58] -
Feng MG 2017 2.43 1.02 75 4.28 1.26 75 12.0 -1.85[-2.22, -1 .48] —_—
Huang M 2016 22 0.9 20 3.1 0.6 20 9.3 -0.90 [-1.37,-0.43] —_—
Liu G 2019 2.58 0.89 43 4.17 115 43 10.2 -1.59 [-2.02, -1.16] —_—
Liu K 2017 1.67 0.63 36 3.08 1.11 36 10.7 -1.41 [-1.83,-0.99] —_—
Subtotal (95% CI) 270 270 71.0 -1.61 [-1.88, -1.35] <o
Heterogeneity: Tau’ = 0.07; Chi’ = 16.04, df = 5 (P = 0.007); I = 69%
Test for overall effect: Z = 11.93 (P < 0.00001)
Total (95% CI) 350 350 100.0 -1.63 [-1.82, -1.43] <
Heterogeneity: Tau’ = 0.05; Chi” = 21.16, df = 7 (P = 0.004); I = 67% . . . .
Test for overall effect: Z = 16.41 (P < 0.00001) -2 -1 0 1 2

Test for subgroup differences: Chi’ = 0.01, df = 1 (P = 0.92); I = 0%

Favours [experimental] Favours [control]

FiGure 11: The forest plot shows the comparison of VAS between the acupuncture and control group in 1 month of treatment for pain
caused by OVCF, subgroup analysis based on different treatment methods.

Experimental Control

Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight (%) 1V, Random, 95% CI IV, Random, 95% CI

Chen QF 2020 215 063 60 408 126 60 12.6 -1.93[-2.29, -1.57] —

Chen S 2019 14 03 36 32 06 36 200 -1.80 [-2.02, -1.58] -

Feng MG 2017 243 102 75 428 126 75 12.0 -1.85 [-2.22, -1 48] —

Huang M 2016 22 09 20 31 06 20 0.0 -0.90 [-1.37, -0.43]

Liu G 2019 258 089 43 417 115 43 9.8 -1.59 [-2.02, -1.16] _—

Liu K 2017 167 063 36 308 111 36 10.3 -1.41 [-1.83, -0.99] _

Li Y 2020 212 1 45 401 112 45 9.6 -1.89 [-2.33, -1 .45] _—

Ping D 2020 362 025 35 512 033 35 255 -1.50 [-1.64, -1.36] -

Total (95% CI) 330 330 100.0 -1.69 [-1.86, -1.53] 3

Heterogeneity: Tau” = 0.02, Chi’ = 12.31, df = 6 (P = 0.06); I’ = 51% ; ; ; ;
Test for overall effect: Z = 20.23 (P < 0.00001) -2 -1 0 1 2

Favours [experimental] Favours [control]

FIGURE 12: The forest plot shows the comparison of VAS between the acupuncture and control group in 1 month of treatment for pain

caused by OVCEF; one study is not calculated.

after 25 minutes was 100%, the effective rate of electro-
acupuncture after 40 minutes was 95.1%, and the effective
rate was 92.31% when the needle was not retained (1-5
minutes). The timing of acupuncture plays a role on its
effect. However, the benefit obtained does not simply
increase with increasing timing. The times of acupuncture
used also affect its efficacy. In our included literatures,
there is a study [30] that the retention time of acupuncture
was 20 minutes, and the times of acupuncture used were
six; also, in this study, we found that it was the main
source of heterogeneity when we conducted sensitivity
analysis. Our analysis results showed that the commonly
used acupoints were Back-Shu points and Jiaji (EX-B 2)
points at the level of bone fracture, and the frequency was
commonly once per day. Treatment duration was longer
than 2 weeks in all but one study; retention time: 12
studies had retention time greater than 30 minutes (one
was not recorded), and the longest retention time was 45
minutes.

4.1. Limitations. Several limitations of this study should be
noted. First, all the included studies were single-center RCTs
conducted in China; thus, our study results may not be
generalizable to patients from other regions or countries.
Second, except that the study itself is difficult to implement
blinding, all studies lacked blinding of allocation methods
and evaluators, and no studies were registered in advance
before trial conducted. These might have largely reduced the
quality of evidence generated from our analysis. Third, the
heterogeneity between studies was large. Subgroup analysis
and sensitivity analysis revealed that acupuncture combined
with different treatment methods, retention time of acu-
puncture, and frequency of acupuncture were possible
sources of heterogeneity. We only analyzed the heteroge-
neity at one point in time and did not analyze the hetero-
geneity in other time points because of the small number of
studies. Fourth, the acupuncture points used in the studies
included in this meta-analysis were different. This might
have led to the differences in effectiveness of acupuncture
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TaBLE 2: Summary of findings.

Acupuncture for OVCF

Patient or population:
patients with OVCF
Settings: inpatient
Intervention: acupuncture

lustrative comparative risks® (95% CI)

Assumed Relative No. of Quality of the

Outcomes risk Corresponding risk effect (95%  Participants evidence Comments
Control Acupuncture CDh (studies) (GRADE)

One-week VAS The mean 1-week VAS in the OO ve

VAS intervention groups was 1.26 601 (7 studies) 10W1,2,3ry

Follow-up: mean 1 weeks

lower (1.82 to 0.7 lower)

One-month VAS

Follow-up: mean 1 months

The mean 1-month VAS in the
VAS intervention groups was
1.69 lower (1.86 to 1.53 lower)

660 (7 studies) @®o0 low">*

Six-month VAS

The mean 6-month VAS in the

VAS intervention groups was 171 (3 studies) @ICZ ?v(?zvf ?’
Follow-up: mean 6 months 1.13 lower (1.55 to 0.7 lower)
Study RR 0.3 (0.12 . OO very
Safety population to 0.75) 205 (3 studies) low"??
179 per
1000 54 per 1000 (21 to 134)
Moderate
133 per
1000 40 per 1000 (16 to 100)
ODI Lo The mean ODI in the
Oswestry dysfunction index . . . @O0 very
intervention groups was 3.19 304 (4 studies) 12,3
(ODD) lower (5.2 to 1.19 lower) low
Follow-up: mean 1 months ’ ’
Bone density The mean bone density in the
X-ray determination of bone intervention groups was . @O0 very
density 0.15 higher (0.05 to 0.26 440 (4 studies) low"*?

Follow-up: mean 1 months higher)

“The basis for the assumed risk (e.g., the median control group risk across studies) is provided. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). OVCEF: osteoporotic vertebral compression
fracture; CI: confidence interval; RR: risk ratio; VAS: visual analogue scale; ODI: Oswestry disability index; GRADE working group grades of evidence: high
quality: further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: further research is likely to have an important
impact on our confidence in the estimate of effect and may change the estimate. Low quality: further research is very likely to have an important impact on our
confidence in the estimate of effect and is likely to change the estimate. Very low quality: we are very uncertain about the estimate. '"No description of
allocation concealment and blinding. The heterogeneity is large and cannot be explained. *Publication bias is not tested, but there is a lot of dedication. *The
heterogeneity was explained after we performed sensitivity analysis. *Sample size is too small (# < 300).

between studies and contributed to the between-study
heterogeneity. Last, the level of evidence for our findings was
from low to very low. More high-quality studies are needed
to validate our study results.

4.2. Implications for Future Research. This study suggests
that acupuncture can be used as a useful supplementary
approach adding to the drugs and surgery in alleviating
the pain caused by OVCFs. Future studies with a more
rigorous trial design are needed to improve trial quality,
such as implementing allocation concealment to reduce
selection bias. RCTs that are designed to compare the
effectiveness of using different selected acupoints for
acupuncture are also needed to facilitate the selection of
the acupuncture points with greatest benefits for treat-
ment OCVF-related pains. Given that all the studies

included in this meta-analysis were conducted in China,
relevant RCTs examining the effects of acupuncture on
treating OVCFs-induced pains recruiting participants
from other countries are needed. For the studies included
in this meta-analysis, few evaluated the effect of acu-
puncture on the quality of life of patients. Future studies
may target this area.

5. Conclusions

Compared with the control group, acupuncture is more
effective in alleviating the pains caused by OVCFs over
both short term and long term and has a favorable safety
profile. At the same time, acupuncture can reduce the ODI
score and increase the patient’s bone density. Acupunc-
ture combined with drugs and acupuncture combined
with surgery are also more effective than simple drugs and



Evidence-Based Complementary and Alternative Medicine

surgery alone. However, given the low-level evidence
quality, these results need to be interpreted with caution,
and more high-quality studies are needed to provide more
robust evidence.
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