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Background: Alopecia areata (AA) is highly unpredictable, and therapeutic efficacy remains variable, 
which often prompts patients to seek alternative therapies. Plum-blossom needling has been widely used for 
thousands of years. The purpose of this meta-analysis was to critically evaluate the add-on effect of plum-
blossom needling in AA and compared it with that of conventional treatment, which would provide guidance 
for AA therapy. 
Methods: We searched PubMed, Embase, Chinese National Knowledge Infrastructure (CNKI), and 
WanFang database. We included randomized controlled trials that evaluated the add-on effect of plum-
blossom needling treatment compared with conventional treatment alone group for AA. The risk of bias 
was assessed using the Cochrane Handbook for Systematic Reviews of Interventions. We also evaluated the 
relative risk (RR) and confidence interval (CIs) of response rate (any regrowth, major regrowth, and complete 
regrowth) between the plum-blossom needling add-on and the conventional control groups.
Results: Finally, eleven articles involving 1,192 patients were included in this meta-analysis (632 cases in 
the plum-blossom needling combination group and 560 in the conventional control group). The quality 
of these studies was medium or relatively low. The application of plum-blossom needling add-on therapy 
had consistent beneficial effects in any regrowth (RR 1.220; 95% CI: 1.108–1.343; P<0.01; Q=48.388, 
I2=79.334%), major regrowth (RR 1.403; 95% CI: 1.180–1.668; P<0.01; Q=68.359, I2=85.371%), and 
complete regrowth (RR 1.331; 95% CI: 1.104–1.606; P<0.01; Q=31.968, I2=68.718%). Subgroup analysis 
showed that plum-blossom needling add-on effect remained significant when topical treatment was used. 
Plum-blossom needling add-on therapy was generally well-tolerated, with no significantly increased risk of 
Adverse Events (RR 1.391; 95% CI: 0.475–4.073; P<0.01; Q=1.366, I2=0%).
Conclusions: Our meta-analysis showed that the combinations of plum-blossom needling provided 
moderate positive add-one effects in AA patients. Further well-designed research is required to evaluate the 
optimal plum-blossom needling treatment procedure. 
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Introduction

Alopecia areata (AA) is a common chronic condition, a 
remitting form of alopecia with an estimated lifetime 
incidence of nearly 2% (1,2). Its manifestations range 
from localized, well-demarcated patches of non-scarring 
hair loss (patch alopecia, PA) to complete hair loss on the 
whole scalp (alopecia totalis, AT), or hair loss of the entire 
body (alopecia universalis, AU). AA is considered a tissue-
specific autoimmune disease, and many patients experience 
disease progression without treatment. AA causes significant 
emotional stress and psychological issues for patients and 
their families (3). Due to significant differences in its clinical 
manifestations and the high unpredictability of disease 
course, AA is a skin disease difficult to manage, especially 
its severe and recalcitrant subtypes (4,5). Traditional 
therapy includes topical or intra-lesional corticosteroids 
and contact immunotherapy, while other treatment are also 
applied for severe AA, including systemic corticosteroids 
and phototherapy (6). Most topical treatment options are 
considered reasonably safe. The response rate to intra-
lesional triamcinolone acetonide ranged from 56.3% 
to 83.3% (7,8). However, the pooled rate of complete 
regrowth rate after contact immunotherapy in another 
study was found to be only 32.3% (9). Therefore, despite 
the availability of many treatment options, their efficacy 
remains variable. 

Generally, acupuncture refers to “needle insertion”. 
Shallow puncture is a type of acupuncture that has been 
widely used in the therapy of various diseases for more 
than a thousand years in China (10,11). In plum-blossom 
needling, a hammer-like tool with a head composed of five 
or seven needles is used. The name originates from the 
shape of the set of needles employed, which resemble the 
clusters of stamens in the plum flower during blooming. 
Plum-blossom needling applies pricking of multiple needles 
into the skin to tap specific skin areas or acupuncture 
points. Plum-blossom needles quickly pop up from the skin 
since their handle is flexible (12,13). This therapy has been 
widely used for treatment of dermatology diseases (14), 
among which, plum-blossom needling is most commonly 
and successfully used as a therapy for AA in combination 
with conventional treatment. Based on Chinese traditional 
theory, it can remove “Yu” (stasis) and promoting 
regeneration. Recent studies also showed that micro-
needling and fractional lasers therapy improved hair loss, 
which was considered an evolving treatment area (15,16). 

References to expected treatment responses of AA 
to plum-blossom needling would be helpful in the 

management of this disease. Therefore, the purpose of this 
meta-analysis was to critically evaluate the add-on effect 
of plum-blossom needling in AA treatment and provide 
guidance for AA therapy. We also examined the consistency 
of the add-on effect in the application of different 
conventional treatment options. We present this article in 
accordance with the PRISMA reporting checklist (available 
at http://dx.doi.org/10.21037/apm-20-1969).

Methods

Search strategy 

We searched PubMed, Embase, Chinese National 
Knowledge Infrastructure (CNKI), and Wanfang databases 
from inception to 15 December 2020. “Plum-blossom 
needle”, “five-star needle”, “seven-star needle” and “alopecia 
areata” were combined as keywords or MeSH terms. The 
reference lists included in the present study were reviewed 
for further identification of potentially relevant studies. 
Two researchers independently reviewed the literature 
and extracted data for analysis (D.T. and S.N.J). Cases 
of inconsistent results or disagreement were resolved by 
discussion until consensus was achieved. In cases of the lack 
of consensus between the two researchers, a third, senior 
investigator resolved the disagreement. Data were extracted 
that included the publication year, author’s name, baseline 
characteristics of the groups, number of patients, treatment, 
course of treatment, defined criteria for therapeutic hair 
regrowth rate, and adverse events. 

Study selection

PICOS criteria were used in this study. The following 
inclusion criteria were applied: (I) randomized controlled 
study; (II) treatment of AA; (III) the add-on effect of plum-
blossom needling was evaluated and compared with that 
in the control group; (IV) human subjects were enrolled; 
(V) hair regrowth rate was classified using 4-grade criteria; 
and (VI) the treatment duration was three months or more. 
The following exclusion criteria were employed: (I) non-
controlled study; (II) non-randomized study; (III) Plum-
blossom needling therapy was implemented in both the 
observation and the control group; (IV) Plum-blossom 
needling therapy and other treatments were directly 
compared; (V) duplicated articles in different databases that 
included the first publication or large-sample data; (VI) 
review and case report. We set the duration to at least three 
months, because a treatment course period of less than 

http://www.baidu.com/link?url=cFzaQdnxjELtXzqTLXZnnolQ8Eywxs-F-lNq7GWUZhbKXDw2Wgcf2Lwe91YH1ZVodJ4imVeXhFquEgi6iTvNCrNp_LbUlp25AZiIVaQOrgLVCv08CygJhAXE5XvtEzMO
http://www.baidu.com/link?url=cFzaQdnxjELtXzqTLXZnnolQ8Eywxs-F-lNq7GWUZhbKXDw2Wgcf2Lwe91YH1ZVodJ4imVeXhFquEgi6iTvNCrNp_LbUlp25AZiIVaQOrgLVCv08CygJhAXE5XvtEzMO
https://fanyi.so.com/?src=onebox#stasis
http://dx.doi.org/10.21037/apm-20-1969
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three months was not sufficiently long to accurately evaluate 
the AA treatment response.

Risk of bias assessments 

Two investigators independently assessed the quality of the 
included studies using the Cochrane Handbook guidelines. 
The following domains were evaluated: random sequence 
generation, allocation concealment, blinding of participants 
and personnel, blinding of outcome assessment, incomplete 
outcome data, selective reporting, and other biases. RevMan 
5.2 software (The Nordic Cochrane Centre, Copenhagen, 
Denmark) was used for this assessment.

Statistical analysis

CMA (Version 2) software was employed to analyze the 
collected data. Forest plot were generated to present the 
relative risk (RR) and confidence interval (CIs) of the 
response rate established in the Meta-analysis; P<0.05 was 
considered to indicate statistically significant differences. 
Hair regrowth rate was classified by 4-grade criteria (complete 
regrowth, major regrowth, any regrowth, and no regrowth). 

 Heterogeneity was evaluated using Cochran Q and I2 test. 
The fixed effect model was chosen when heterogeneity was 
not obvious, whereas the random effect model was utilized 
when heterogeneity was obvious (I2 value was 0.25, 0.50 and 
0.75 corresponded to low, moderate, and high heterogeneity 
respectively). Subgroup meta-analyses were conducted 
according to basic conventional therapy (with or without 
topical treatment). Publication bias was also evaluated.

Result

Study selection 

A total number of 816 articles were identified. After reading 
the title and the abstract, 562 duplicated and irrelevant 
articles were excluded. After a detailed evaluation of the 
254 full texts, 7 reviews, 20 irrelevant, 119 case reports or 
case series, 22 articles use plum-blossom needle as basic 
treatment, 75 not comparable/ randomized study, or with 
insufficiant data and 4 repetitive articles were excluded. 
Finally, 11 studies were included (17-27) (Figure 1). 

Description of included studies

Finally, eleven articles with a total number of 1,192 

patients were included in this meta-analysis (632 cases in 
the plum-blossom needling combination group and 560 
patients in the conventional group). All studies were single-
center. Conventional therapies included oral treatment, 
intralesional corticosteroids, topical Chinese Traditional 
Medicine (CTM), oral treatment plus intra-lesional 
corticosteroids, and oral treatment plus topical CTM. Table 1  
summarizes the characteristics of the included study. 

Risk of bias assessments 

The quality of these studies was medium or relatively 
low. Three trials used random number table, details of 
randomization were unclear in other articles. None of the 
trials mentioned blinding of participants or physicians who 
performed outcome evaluation (Figure 2).

Meta-analysis 

The add-on effects of the combination of conventional 
treatment and plum-blossom needling treatment as 
compared to the conventional treatment alone group were 
analysed in the 11 included studies. RR Heterogeneity 
test showed high heterogeneity for any regrowth, 
major regrowth and complete regrowth, and thus the 
random effect model was used. In terms of any regrowth, 
pooled analysis results revealed a value of RR of 1.198 
between the treatment and conventional group (95% CI: 
1.103–1.302; P<0.01; Q=48.388, I2=79.334%) (Figure 3), 
showing a significant beneficial effect of the combination 
of conventional treatment and plum-blossom needling. 
Compared with the control group, both the major regrowth 
(RR 1.403; 95% CI: 1.180–1.668; P<0.01; Q=68.359, 
I2=85.371%) (Figure 4) and the complete regrowth rates of 
the combined group increased significantly (RR 1.331; 95% 
CI: 1.104–1.606; P<0.01; Q=31.968, I2=68.718%) (Figure 5). 

Subgroup analysis was performed according to whether 
the conventional group including topical treatment. In 
the topical treatment patients, plum-blossom needling 
consistently showed a positive add-on effect according in 
any regrowth (RR 1.243; 95% CI: 1.151–1.342; P<0.01), 
major regrowth (RR 1.387; 95% CI: 1.243–1.548; P<0.01) 
and complete regrowth (RR 1.341; 95% CI: 1.117–1.610; 
P<0.01). However, in the cases without topical treatment, 
plum-blossom needling did not exert a significant add-on 
effect in any regrowth (RR 1.075; 95% CI: 0.974–1.186; 
P>0.05), major regrowth ( RR 1.148; 95% CI: 0.935–1.409; 
P>0.05) and complete regrowth (RR 1.281; 95% CI: 0.894–

https://www.baidu.com/link?url=HmdP9obSENjxvHFkF2PLRloExkuzpO_hGihBUJ3xU25ASjIw6oAYIyyqkI-ozmb3-k0OJgTB64ef-JCdmxXmjgUlXcIpUS376ktUOd2gzn7&wd=&eqid=bf99186300002065000000045c91c703
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1.834; P>0.05).
Plum-blossom needling add-on therapy was generally 

well-tolerated. There was no significantly increased risk 
of AE (RR 1.391; 95% CI: 0.475–4.073; P<0.01; Q=1.366, 
I2=0%). No serious adverse events were reported in the 
included studies. Insignificant publication bias existed in the 
included studies using Egger’s test (P<0.05).

Discussion

Despite the current availability of many treatment options 
for AA, the outcome is still unsatisfactory. Thus, patients with 
AA often seek alternative or unconventional therapies (28).  
Plum-blossom needling therapy has been widely used for 
better control of the disease in clinic in combination with 
conventional treatment options, including topical steroids, 
topical CTM and systemic therapies. 

The results of this meta-analysis revealed that the 
combination of conventional and plum-blossom needling 
add-on therapies is more effective than conventional 

therapy alone. Our results are consistent significant in terms 
of improved complete regrowth (RR 1.331), major regrowth 
(RR 1.403), and any regrowth (RR 1.198). 

Different acupuncture techniques have been used 
for thousands of years for the treatment of many 
dermatological diseases. These techniques include press-
needle acupuncture, warm-needle moxibustion, plum-
blossom needling, or the application of fire-needles. Long-
time clinical practice has shown considerable efficacy of the 
application of fire-needles in vitiligo treatment, whereas 
plum-blossom needling is most frequently used in AA cases 
by repeated tapping of the skin.

In Traditional Chinese Medicine, the mechanism of 
AA involves mostly dealing with “Yu” (stasis) and “Xu” 
(deficiency). Several hypotheses had been proposed to 
explain the mechanism of plum-blossom needling action in 
hair regrowth. First, it may create minor channels through 
which topical medications can penetration and reach 
into the deeper dermis layer, enhancing the effect of the 
treatment (12,29). Sub-group analysis showed that the add-

Figure 1 Flow diagram of screened and included studies.
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on effect of plum-blossom needling remained significant 
when topical treatment were used. This outcome can be 
explained by the facilitated drug penetration, which may 
exert a major role in the mechanism of plum-blossom 
action. Furthermore, stimulation of hair follicles growth 
following wound healing has been reported both in animals 
and humans (30,31). Plum-blossom needling might induce 
hair growth via activation of the Wnt/-catenin pathway 
and VEGF, several cytokines and growth factors were 
secreted in response to the wound-healing response and 
inflammation (32). Additionally, the repeated tapping of 
the skin surface could promote skin angiectasis, increasing 
the regional blood flow around hair follicles and capillaries, 
thus improving hair regrowth (33). Further investigation 
is required to elucidate the exact mechanisms of action of 

plum-blossom combination therapies. In addition to hair 
regrowth, some patients reported improved sleeping quality 
and relieved headache. In this respect, Nie reported that 
plum-blossom needling also regulated the involvement of 
the neuro-endocrine-immunity network (34). Similarly to 
plum-blossom needling, microneedling also produced minor 
rapidly healing punctures and might induce percutaneous 
collagen and augment transdermal drug delivery. It is first 
used cosmetically and soon broadened to a wide range of 
dermatological conditions (35). Fitzpatrick skin types of 
most Chinese patients belong to III and IV, which means 
they are characterized by a higher risk of dyspigmentation. 
Therefore, microneedling and plum-blossom needling is 
not commonly used in Chinese patients as in those with 
other skin types for cosmetological reasons.

Plum-blossom needling was generally well-tolerated in 
the analyzed studies. The most common adverse events 
were pain and erythema, followed by burning sensation 
and minor scar. No Serious Adverse Event (SAE) after 
plum-blossom needling therapy were reported. Plum-
blossom needling makes a shallow prick, with a minor 
acupuncture point. Most of the interval skin area were not 
injured. Therefore, the treated area recovered quickly with 
minimized adverse events. 

The present study has several limitations. First, the 
patients were not blinded in the included studies since 
sham treatment simulating plum-blossom needling was 
not feasible. Second, most publications did not specify the 
randomization process. Thirdly, there were seldom detailed 
protocols on the procedure of the therapy applied, such as 
specifying the distance of vertical tapping and the number 
of hits needed to produce the desired effect. Fourth, few 
studies reported long-term follow up result, and a 3-month 
duration of the follow-up period may not have been 
sufficient to draw sound conclusions. In addition, the relapse 
rate was rarely reported in the included investigations. 
Despite these limitations, our meta-analysis provided the 
highest-level level of evidence currently available on plum-
blossom needling add-on effect in AA treatment.

Conclusions

In conclusion, our meta-analysis showed that the 
combination of plum-blossom needling and conventional 
options for AA treatments is safe and more effective than 
conventional treatments alone. Further well-designed 
research is required to explore and establish the optimal 
treatment procedure, duration, and long term efficacy of 
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Figure 3 RR of any regrowth between plum-blossom add-on and conventional group. RR, relative risk.

Figure 4 RR of major regrowth between plum-blossom add-on and conventional group. RR, relative risk.

Figure 5 RR of complete regrowth between plum-blossom add-on and conventional group. RR, relative risk.
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plum-blossom needling for AA treatment. 
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