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Abstract \\
Background: The development of chronic obstructive pulmonary disease (COPD) is related to the T lymphocyte mediated |
inflammatory immune response and immune imbalance. The purpose of this systematic review was to evaluate the clinical efficacy
and safety of acupoint application on T lymphocyte subsets in patients with COPD.

Methods: We searched CNKI, Wan fang, Chongaing VIP, China Biology Medicine disc, PubMed, the Cochrane Library, and
EMBASE for studies published as of Oct. 31, 2019. All randomized controlled trials of acupoint application on COPD patients that met
the inclusion criteria were included. The Cochrane bias risk assessment tool was used for literature evaluation. RevMan5.3 software
was used for meta-analysis.

Results: Eight studies (combined n=524) qualified based on the inclusion criteria. Compared with routine treatment alone,
acupoint application combined with routine treatment can significantly increase the T lymphocyte CD4*/CD8* ratio (MD 0.12, 95% Cl
0.03-0.21, P< .01, ?=49%), reduce CD8* T-cells (MD-0.99, 95% Cl-1.70-0.28, P< .001, [?=37%), reduce the times of acute
exacerbations (MD-0.28, 95% CI-0.35-0.21, P<.001, P= 0), and improve the clinical efficacy (MD 1.30, 95% Cl 1.14-1.48, P <.001,
2 =39%).

Conclusion: Acupoint application can improve the CD4/CD8" ratio and CD8™ T-cells in patients with COPD and has an auxiliary
effect in reducing the times of acute exacerbations and improving clinical efficacy.

Abbreviations: CAT = COPD assessment test score, Cls = confidence intervals, COPD = chronic obstructive pulmonary
disease, FEV1% pred = forced expiratory volume in one second pre predicition, FEV1/FVC = forced expiratory volume in one second/
forced vital capacity, FVC = forced vital capacity, MD = mean.

Keywords: acupoint application, CD4* T-cells, CD8" T-cells, chronic obstructive pulmonary disease, meta, RCT

Editor: Jianxun Ding.

This study is an analysis of published literature, which belongs to the second study. Therefore, this study does not require the approval of the ethics committee. The
findings will be disseminated through a peer-reviewed journal publication or conference presentation.

WJ and ZY contributed equally to this work.

The work was supported by Beijing Municipal Natural Science Foundation (Project No. 7182100) and Famous Doctor Training Program of Beijjing University of
Traditional Chinese Medicine(2019).

The author(s) declare(s) that there is no conflict of interest regarding the publication of this paper.
Supplemental Digital Content is available for this article.
The data used to support the findings of this study are included within the article [and its supplementary information files].

4 The Third Affiliated Hospital of Beijing University of Chinese Medicine, bDongzhimen Hospital Beijjing University of Chinese Medicine, Beijing, ¢ Centre for Evidence-
Based Chinese Medicine, Beijjing University of Chinese Medicine, Beijjing, China.

) Correspondence: Cheng-Xiang Wang, The Third Affiliated Hospital of Beijiing University of Chinese Medicine, No. 51, Xiaoguan Street outside Anding Men, Chaoyang,
Beijing 100029, P.R. China (e-mail: wang601@vip.sina.com);, Mei Han, Center for Evidence-Based Chinese Medicine, Beijjing University of Chinese Medicine, 11 East
Road North 3rd Ring Road, Beijiing 100029, P.R. China (e-mail: hanmeizoujin@163.com).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to
download, share, remix, transform, and buildup the work provided it is properly cited. The work cannot be used commercially without permission from the journal.
How to cite this article: Wu JJ, Zhang YX, Xu HR, Li YX, Jiang LD, Wang CX, Han M. Effect of acupoint application on T lymphocyte subsets in patients with chronic
obstructive pulmonary disease: A meta-analysis. Medicine 2020;99:16(e19537).

Received: 2 December 2019 / Received in final form: 22 January 2020 / Accepted: 11 February 2020

http.//dx.doi.org/10.1097/MD.0000000000019537



mailto:wang601@vip.sina.com
mailto:hanmeizoujin@163.com
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000019537

Wu et al. Medicine (2020) 99:16

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a common and
frequent disease of the respiratory system. The mortality rate of
COPD is increasing annually, which causes serious economic and
social burdens.['=3

The prevalence of COPD in adults aged 20 years and over, 40
years and over, and 60 years and over is 8.6%, 13.7%, and
27.4%, respectively. With increasing age, the prevalence of
COPD increases gradually. In 20135, the total number of adults
aged 20 and over with COPD in China was estimated to be 99.9
million, which constitutes a major burden of disease.!!!
According to statistics, the number of COPD deaths in China
in 2013 was approximately 911,000, accounting for 1/3 of the
world’s COPD deaths,”®! far higher than the annual number of
lung cancer deaths in China. COPD is expected to become the
third leading cause of death and the fifth largest economic burden
of disease in the world by 2020.!

The development of COPD is related to the T lymphocyte-
mediated inflammatory immune response and immune imbal-
ance.! In COPD patients, abnormal acquired immune
responses mediated by T-cells mainly include abnormal immune
regulation mechanisms and abnormal autoimmune regula-
tion." In COPD patients, macrophages, neutrophils and
lymphocytes are the main participants in chronic immune
inflammation. CD4* and CD8* T-cells, as well as Th17 cells,
play an important role in the characteristic inflammation and
emphysema of COPD.! The study found that the number of
CD8" T-cells in the pulmonary parenchyma and pulmonary
artery increased in smokers with COPD compared with the
numbers in nonsmokers. Compared with smokers with normal
pulmonary function, the number of CD8" T-cells in the
pulmonary artery of smokers with COPD also increased.
CD8* cytotoxic T-cells are important T-cells in patients with
COPD, whether in the airway or in the alveoli, and the number
of CD8" T-cells in the lung increases significantly with airflow
restriction and the increase in emphysema. At the same time, it
was found that the expression of CD4" T-cells increased in the
airways and lungs of smokers with COPD.[®! Moreover, the
expression of CD8" and CD4* T-cells in the lungs of
asymptomatic smokers was higher than that of nonsmokers.
In the sputum of patients with moderately acute exacerbation of
COPD, CD8* T-cells increased significantly and the ratio of
CD4%/CD8" decreased. These changes were not related to
smoking history, demographic characteristics or disease severity
compared with patients in the stable stage.!”’

Acupoint application is one of the traditional Chinese
medicine therapies. It is based on the theory of meridians and
collaterals of traditional Chinese medicine. Acupoint applica-
tion is a noninvasive and painless therapy for treating
diseases by grinding Chinese medicine into fine powder and
making a paste, ointment, pill or cake by specific methods,
or boiling Chinese medicine decoctions into ointment, or
dispersing the powder in the ointment and then pasting them
on the acupoint.’®'?! The mechanism may be related to the
direct local effect of acupoint application, the synergistic
amplification of meridian stimulation, the regulation of
innate and specific immune responses, the regulation of
biological enzymes and receptors, and the neuroendocrine
regulation.[!314]

Studies have shown that acupoint application can improve the
symptoms of COPD patients,!"*! reduce the number of acute
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attacks,'®'” and delay the decline in lung function.””! Acupoint

application can improve the score of St. George’s questionnaire
and the quality of life of COPD patients.!'®!”) However, the
effect of acupoint application on T lymphocyte subsets in COPD
patients is still unclear. Some studies have reported that acupoint
application could increase CD4* T-cells'*®*!! and the CD4*/
CD8*ratio?®?! and decrease CD8* T-cells'*!! in COPD patients.
Others reached the opposite conclusion./*?! This study intends to
conduct a meta-analysis of randomized controlled trials of
acupoint application on the T lymphocyte subsets in COPD
patients to provide evidence-based verification of the improve-
ment in T lymphocyte subsets in COPD patients by acupoint
application.

2. Research methods

This meta-analysis is carried out strictly in accordance with the
recommendation of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) for the systematic review
items and meta-analysis priority reports, and the literature
retrieval and screening schemes are predefined.

2.1. Search strategy

In this study, Chinese and English studies of public publications
were retrieved. The retrieval databases include the China
HowNet database, Wanfang database, Chongging Weipu
Chinese Science and Technology Journal database, China
Biomedical Literature Database, PubMed, the Cochrane Library
and EMBASE. The deadline was Oct. 31, 2019. The following
key words or combinations were used to retrieve studies:
“Chronic Obstructive Pulmonary Disease” or “COPD”, merging
“T-lymphocyte subsets” or “ CD4*” or “ CD8"”, and “acupoint
application” Or “Acupoint Application for Winter-Disease-
Treated-in-Summer”. To avoid omission, references for reviews
and meta-analyses were manually screened.

2.2. Inclusion and exclusion criteria
Inclusion criteria:

1) patients in the stable stage of COPD;

2) treatment group: acupoint application or summer treatment of
winter disease combined with routine treatment;

3) control group: routine treatment;

4) main outcome indicators: T lymphocyte subsets, mainly
including CD4" T-cells, CD8" T-cells, and the CD4*/CD8"
ratio. Secondary outcome indicators: CD3* T-cells, lung
function, times of acute exacerbation, clinical efficacy
(Reference to Traditional Chinese Medicine New Drug
Clinical Instruction Principle?®), IgA, IgM, IgG, etc. It is
required that at least one of the main outcome indicators listed
in the study be reported; and

5) randomized controlled trials.

Exclusion criteria:

1) copied or plagiarized literature;

2) obvious inconsistencies in the data or suspicion of modifica-
tion of data without authorization; and

3) studies with incomplete data or for which comprehensive
information could not be obtained from the original
author.
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2.3. Data extraction and quality assessment

Two researchers independently performed literature screening
and data extraction. Disagreements, if any, were resolved by
consensus or by participation of a third coauthor (XH). The risk
of bias (ROB) assessment tool of the Cochrane collaboration
network was used to evaluate the quality of each item, and high
risk, low risk and unclear risk were judged for each item.

2.4. Observation indicators

The extracted data mainly include the information of researchers
(name, publication time, language, country/region, research type)
and research information (sample size, average age, intervention
and control measures, randomization scheme, allocation con-
cealment, blinding method, drop-out, loss of interview, intention
analysis, outcome indicators).

2.5. Publication bias assessment

If there were more than 10 studies included in the meta-analysis,
the data were evaluated for publication bias. Publication bias was
assessed by viewing the symmetry of the funnel plot and using the
Begg'**! rank correlation method and the Harbord®*! modified
linear regression method.

2.6. Data analysis

Rev Man 5.3 software was used for statistical analysis. Statistical
heterogeneity among studies was evaluated by 2. In the event of no
significant heterogeneity (P>.1 and I*<50%), the fixed effect
model was used for meta-analysis. In cases of statistically significant
heterogeneity (P<.1 and I > 50%), the random effect model was
used for meta-analysis. Continuous variables were evaluated by the
mean difference (MD). Dichotomous variables were evaluated by
the relative risk (RR). The results are expressed with 95 % confidence
intervals (Cls). P< .05 was considered statistically significant.

3. Results

3.1. Literature search

According to the retrieval strategy, 338 articles were retrieved.
After browsing the title and abstract, eliminating duplicate titles
and screening, 17 articles were downloaded. By reading the full
text and excluding 9 articles, 8 articles'**~>*! were finally included
in the analysis. The process of literature retrieval is shown in
Figure 1 and Supplementary materials Flow Diagram, PRISMA
Checklist, S1, http:/links.lww.com/MD/D940, http://links.lww.
com/MD/D938.

3.2. Basic characteristics of the included studies

This study included 8 randomized controlled trials consisting of
524 cases, where 258 cases were in the treatment group and 266
cases in the control group. The average age of each group was 32
cases, with an average age of 65 years. No sample size was
estimated in any of the studies. The basic features included in the
study are shown in Table 1.

3.3. Quality evaluation

The studies were evaluated by the Cochrane bias risk assessment.
The risk of bias in the selected studies is illustrated in Figures. 2
and 3.
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3.4. Evaluation of the therapeutic effect of acupoint
application on T lymphocyte subsets in COPD patients
3.4.1. Evaluation of the therapeutic effect of acupoint
application on CD4* T-cells in COPD patients. Eight studies
reported the CD4* T-cell status after treatment. The heterogene-
ity among the samples was large, and only descriptive analysis
was performed. Three studies!?”>%33! reported that acupoint
application combined with routine treatment could significantly
increase the frequencies of CD4* T-cells in COPD patients. Five
studies?®2%31:321 reported that acupoint application combined
with routine treatment could not increase the frequencies of
CD4* T-cells in COPD patients. Sensitivity analysis showed that
heterogeneity originated from Gong and Mou,*®! Aimaiti and
Aizezi,”" Yang et al.®3! After excluding this literature, meta
analysis found that compared with conventional therapy alone,
acupoint application therapy combined with conventional
therapy could significantly increase the frequencies of CD4+ T
cells (MD 4.23,95% CI 1.88-6.57, P <.001, I*=68%, 5 studies)
in COPD patients (Supplementary materials Figure 15, http://
links.lww.com/MD/D939).

3.4.2. Evaluation of the therapeutic effect of acupoint
application on CD8"* T-cells in COPD patients. Eight studies
reported on CD8* T-cells, and 1 study®"! reported that acupoint
application combined with routine treatment could improve
CD8* T-cells in COPD patients. Seven studies!*¢=30-3%33]
reported that acupoint application combined with routine
treatment could not improve CD8* T-cells in COPD patients.
Meta-analysis showed that compared with conventional therapy
alone, acupoint application combined with conventional therapy
could significantly improve CD8" T-cells (MD-0.99, 95% CI-
1.70-0.28, P<.001, I’=37%) in COPD patients (Fig. 4).

3.4.3. Evaluation of the therapeutic effect of acupoint
application on the CD4*/CD8" ratio in COPD patients. Eight
studies reported the CD4*/CDS8* ratio, and 3 studies>¢**33!
reported that acupoint application combined with conventional
therapy could improve the CD4*/CD8" ratio. Five stud-
ies!?728:30-32] reported that acupoint application combined with
conventional therapy could not improve the CD4*/CD8" ratio.
Meta-analysis showed that compared with conventional
therapy alone, acupoint application combined with conventional
therapy could significantly improve the CD4*/CD8* ratio (MD
0.12, 95% CI 0.03-0.21, P<.01, ’=49%) in COPD patients
(Fig. 5).

3.5. Evaluation of the therapeutic effect of acupoint
application on CD3* T-cells, times of acute exacerbation,
pulmonary function, clinical efficacy, immunoglobulin and
CAT in COPD patients

All details of outcomes were found in Table 2 and Supplementary
materials Figure 6-14, S2, http:/links.lww.com/MD/D941,
http://links.lww.com/MD/D939.

4. Discussion

This study found that acupoint application combined with
routine treatment can increase the CD4*/CD8" ratio, reduce
CD8" T-cells, reduce the times of acute exacerbations, and
improve the clinical efficacy in COPD patients.
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Figure 1. Literature included in flowchart.

Studies have shown that mature T-cells only express CD4 or
CD8, thatis, CD4" T-cells or CD8" T-cells. The main functions of
CD4 and CD8 are to help T-cell receptors (TCRs) recognize
antigens and participate in T-cell activation signal transduction,
so they are also called common receptors of TCRs. CD4" T-cells
are restricted by their own major histocompatibility complex
(MHC) II molecules. After activation, they differentiate into Th
cells. However, a few CD4" T-cell effector T-cells have cytotoxic
and immunosuppressive effects. CD8* T-cells are restricted by
their own MHC I molecules. After activation, CD8* T-cells
differentiate into cytotoxic T-cells (CTLs), which have cytotoxic
effects and can specifically kill target cells.**! In patients with
COPD, the changes in T lymphocyte subsets involve three
aspects:

1) CD8* T-cells increase, and the proportion of the CD4*/CD8*
ratio decreases.

2) It is doubtful that CD4* T-cells decrease or increase. Some
studies have reported that CD4* T-cells increased in the
airway and lung parenchyma of COPD patients,**! while
others reported that CD4" T-cells decreased in the serum of
COPD patients.®®! The frequencies of CD4* T-cells in the
serum of COPD patients was inconsistent, which might be
related to the following aspects: First, there had a difference in
the level of CD4" T-cells in the serum of COPD patients with
different phenotypes. The absolute numbers of CD4* T central
memory cells in peripheral blood mononuclear cells of patients
with frequent acute exacerbation phenotype of COPD was
lower than that of patients with non frequent acute
exacerbation phenotype of COPD.*”! Second, after stimulat-
ed by different antigens, CD4* T-cells could differentiate into
different subtypes of T cells and perform different functions.
The development of COPD was related to the mechanism of
oxidative stress, inflammatory stimulation and airway



www.md-journal.com

Wau et al. Medicine (2020) 99:16

*dnosb 10400 = 9 ‘dnoub Jusleas) = | 18] JUBWSSESSY 00D = L¥) ‘Aoeded [eyA padio} = JA ‘Pu0ISS BUO Ul swnjon Alojelidxe padlo) = AIH

1UBLUIBAI} [BUOIUSAUOY 0 POLF /85 0
1v0'961 ‘Wbl 6|
‘(oB1IR BINJR BY) JO JBqUINU By}
"(OA/HA34 04 *HA34) uonouny
bun; *,£a0 ‘(,800/.¥00 .800 (1g-x3) uoyeayidde jujodnoe adod
wnJag *.¥@0) siesans aifaoydwi- | yiuow 9 SNW ‘BIPOAS ‘WUNJese uenyabuig ‘(zgA0) muelL + JuBlIeal) [RUORUBAUOY :| 9|qeIS BUYD  OLLFL6S L 9882 9102 upy Buez
1UBLUIBAI} [BUOIUSAUOY 0 C6F 429 0
961 ‘Wbl VBl 1D
‘(ONd/"A34 ‘peide,A34) uon uoureuuro
-ouny Bunj “(,8a9/,¥00 ‘800 ‘sifepiog ‘winsese RENNRUEIEN uopeayjdde jujodnae ado?
wnJag *.¥@0) siesans ayfaoydwi- | yuow | ‘Insuey ‘preisnu alym 1e suonduosaid Jualeyq + JUBlIBal} [BUORUBAUOY :| a|qeIS BUIYD 26F2€91 0808 6102 uir Buep
1UBLUIBAI) [RUOIUSAUOY D) I'6F2'69 9
w01 “(Ond/"A34
‘paldo, A4 ‘HA3H) uonouny BJPaYde ‘MIU0Je Xipel
bun; *,£a0 ‘(,800/.¥00 ‘800 ‘8juoJe ‘wnJese (£179) nusey uoyeaidde jujodnae adoo
wnisg .700) siesans efooydwh-]  ypuow | ‘sijepAiod ‘pleisnui syym - ‘(GL7d) nysuix (€17d) nusie4  + jusluieal) [eUORUSAUOD 1] BjqeIs BUYD  /2F8G9 L  08/0¢ 8l0Z Buoplad Buem
ogaae|d
+UaWIeal) [BUOHUBAUOY )
INBI'D6| ‘N6 ‘¥B] ‘19848 BAleINd
{OBje 8INJe au} Jo Iaquunu (ey78) Buenyoey ‘(2 INY)
8,00 ‘(,809/,¥00 '.800 Buoyzueq ‘(ez1g) nususys uoyeayidde jujodnoe adod
wnias " 700) siesans eyfooydwiAl-| sieaf ¢ - (0z19) nusid ‘(€178) nusied + Juslljess) [eUORUBAUOY | 9|qels Buyo 90LF809 2v/ey Llog BusjieH Buem
JusLuIeal]} [BUONUBALOY -0 G99+F¥/G9 0
10
"(ONd/"N\34 ‘paidop,A34) uonouny
Bun|oe)e 8nae 8y Jo Jaquinu eljjouid ‘Jomojijes
8l .00 '(.800/,¥00 ‘4800 ‘snjeBelse ‘winlese ‘Insue (18-x3) uenyabuiq uoyeaidde jujodnoe adod
winias " 700) stesans eyfooydwiAl-| Guuow | 'sifepAiod ‘preisnwi sjym - ‘(€2719) NUsusyS ‘(11g) nusie4 -+ Juallyesl) [eUORUBAUOD ] 8|qels BUIYD  01'9F96'99 1 61/0C 610C UIXUIX ulp
JUBLUIBAI} [BUOIUBAUOY 0 GE'8F 2069 9
100140 BAIRIND
‘(oB1IR BINJR BY) JO JaqUINU By}
‘(OAd/HA34 O HA34) uonouny Jobuib ‘wiomipies
Bun *,£a0 '(,800/.¥00 .800 ‘winjese ‘nsuey| ‘s lepfiod  (7AD) Uendueny ‘(0z1g) nusid uorealjdde jujodnoe adod
wniag ", ¥00) s1esans aifooydwil-| puowr | ‘peas pIelsnul sHyMm ‘(6218 nysuays ‘(€119) nusied  + JUsLWIEaI) [BUORUBAUOD | 8|qeIs BUYD  8Y'8FGZ69 L vh/eh 910¢C
1UBLUIBAI} [BUOIUSAUOY D £8FZ199
108}J8 8ARRIND “(ONd (18-x3) uenyo
/*N\34 "ONd ‘peldestAZd) uon eipayds ‘uoeuLId -Bula ‘(zeno) muerl ‘(2 INY)
-ounj Buny *(,809/,¥J ‘802 ‘Sl[epfiod ‘Insuey Buoyzueq ‘(v 1A9) Inuzeq uoryedgijdde juiodnoe adod
winiag ", 700) siesans ayfooydwiAl-| Upuowr | ‘WnJese ‘pLelsnw sjym ‘(€218 nusuaysS ‘(€11G) nusiad  + JUBLLIEAI} [BUOUSAUOD | o|qels Buyo 9.F¥€291 GE/SE 8l0C anx buoy
1UBLUIBAI} [BUOIUBAUOY 0
OBJIR 91NJe. U} JO Jaq
-wnu 8y} ‘(peido,A34) uonouny (9€19) liuesnz ‘(€y1d) Buenyoen
bun| *,£09'(,800/,¥00 1800 [ Ja ‘|oauloq ‘sijephiod ‘(7 AD) INyzeQ ‘(€21d) nususys uoyeaidde jujodnoe adod
wnisg . 700) siesans efooydwhl-L  seem gL ‘wniese ‘pleisnuu sjym 0279) nusid ‘(€171g) nysied -+ Juswieal) [eUOJUBAUOY 1| BjqRIS BuIY) ¢l 1e/06 0102 ulp usyy
S|199 1 Jo Xapul uonenjeay juawyea) enw.o4 sjuiodnay uonuamndujuouandu]  sisoubelq Anuno) (s1eaf) (971) Jeap Joyiny
uawioads jo 0 8s1n09 aby sase
32.n0s ayL

'SaIpn)s papn[oul ay} Jo sonsusloeIey)



http://www.md-journal.com

Wu et al. Medicine (2020) 99:16

Medicine

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

L

% 25% 50% 75%

100%

oT

- Low risk of bias

|:| Unclear risk of bias

.High risk of hias

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included studies.

remodeling, which might have different effects on CD4" T-
cells. Third, the detection method of CD4* T-cells and the
surface markers versus intracellular cytokines may also have
an impact on the results.*®! Studies have shown that the
prevalence of COPD in HIV-infected patients is higher than
that in HIV-negative patients.*”! CD4 is the receptor of
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of
bias item for each included study.

human HIV. The binding of HIV jp120 protein to CD4 is the
mechanism by which HIV invades and infects CD4* T-cells or
CD4* macrophages. It can be inferred whether the occurrence
and development of COPD and HIV infection share the same
immune mechanism. This needs further study.

3) T-cell failure is characterized by the loss of effector function
due to the chronic binding of immune checkpoints on T-cells, a
phenomenon often observed in chronic infections and
autoimmune events. Although the accumulation mechanism
of CD8" and CD4" T-cells in the lungs of COPD patients is still
unclear, it is believed that the increase in the number of T-cells
in the lungs is due to adhesion and selective chemotaxis.**!
Over-recruitment of T-cells in the lungs may be a response to
new antigens caused by cigarette smoke or only to viral
infections (active or potential) common to the disease.’!

In this study, we found that the effect of acupoint application on
CD4" T-cells in COPD patients is still unclear, which is related to
the heterogeneity of various research samples and needs to be
further studied in large samples. At the same time, the study found
thatacupoint application can reduce CD8" T-cells and increase the
CD4*/CD8" ratio in COPD patients, suggesting that acupoint
application can improve the immune function of COPD patients.

CD3* T-cells are important T lymphocytes. Their function is to
transduce activated signals produced by TCR (T lymphocyte
receptor) recognition antigens to T-cells.** The significance of
CD3* T-cells in COPD is still unclear. Whether drugs can
interfere with CD3-mediated signal transduction in COPD
patients and thus have a positive effect on the prevention and
treatment of COPD remains unclear and needs to be studied in
the future. In this study, we found that the effect of acupoint
application on CD3* T-cells in COPD patients is still unclear,
which is related to the heterogeneity of various research samples
and requires further study in large samples.

The treatment objectives of COPD in the stable stage are as
follows:

1) alleviating current symptoms, including alleviating symptoms,
improving exercise tolerance and improving health status; and

2) reducing future risks, including preventing disease progres-
sion, preventing and treating acute exacerbation and reducing
mortality.[”!

Studies have shown that acupoint application can improve
symptoms such as shortness of breath, dyspnea, cough, and
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Figure 4. Evaluation of the therapeutic effect of Acupoint Application on CD8* T-cells in COPD patients.
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Figure 5. Evaluation of the therapeutic effect of Acupoint Application on CD4*/CD8" ratio in COPD patients.

sputum expectoration in COPD patients;'>*" reduce the
number of acute attacks;'®'”! improve the lung function
indicators FEV;, FVC, and FEV/FVC;'”! improve the St.
George’s questionnaire score of COPD patients; and improve the
quality of life of patients."®”! A meta-analysis of 14 studies in
China shows that acupoint application combined with conven-
tional treatment can improve the lung function indexes FEV,%
and FEV/FVC and reduce CAT, and the clinical efficacy is better
than that of conventional treatment therapy.'*!! However, this
study shows that acupoint application combined with conven-
tional treatment cannot improve the lung function indexes
FEV,% pre and FEV; of COPD patients compared with that of
conventional treatment. It may play a role in improving the effect
of FEV{/FVC, but the heterogeneity between samples is large.
Sensitivity analysis suggests that the heterogeneity mainly comes
from Gong Xue.”! Excluding this study, the results suggest that
compared with conventional therapy alone, acupoint application
combined with conventional treatment can improve FEV{/FVC
in COPD patients (MD 3.73,95% CI 1.68-5.77, P <.001, I*=0)
(Supplementary materials Figure 16, http:/links.lww.com/MD/
D939). The reason may be related to the patient population in

Gong Xue’s study, thereby requiring further large-scale samples
and high-quality research.

Acupoint application may play a role in improving experiential
immunity and CAT of COPD patients. However, due to the great
heterogeneity among the samples, it is not yet possible to draw a
definite conclusion, which needs to be further studied with large
samples and high-quality data.

Only 1 study®®! mentioned adverse events, while the other 7
trials did not. Due to insufficient information on the safety of
acupoint application of COPD, more studies are needed to
confirm its safety.

4.1. Limitations of this study

In this study, eight RCT studies were selected involving 524
patients. Because of the small sample size and heterogeneity
among the studies, the effects of acupoint application on CD4* T-
cells, CD3* T-cells, humoral immunity and lung function indexes
of COPD patients in the stable stage have not yet been confirmed.
Further large-sample and high-quality studies are needed in the
future.

Evaluation of the therapeutic effect of acupoint application on other indexes in COPD patients.

Secondary outcome Inclusion study MD 95% ClI P P P
CD3* Six studies 1.64 (—1.33, 4.60) .28 84%, <.001
Times of acute exacerbation Four studies —0.28 (—0.35, —0.21) <.001 0, .48
Clinical efficacy Three studies 1.30 (1.14, 1.48) <.001 39%, .19
FEV;%pre Four studies 2.20 (—0.68, 5.07) 13 47%, 13
FEV4 Three studies 0.20 (—0.04, 0.45) 10 64%, .06
FEV4/FVC Five studies 4.80 (1.62, 7.97) .003 76%, .002
IgA Four studies 0.62 (0.16, 1.09) .009 84%, .004
lgG Three studies 1.96 (0.66, 3.26) .003 75%, .02
IgM Three studies 0.50 (—0.44, 1.45) .30 95%, <.001
CAT Three studies —2.54 (—4.85, —0.24) .03 73%, .03
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This study takes COPD patients in the stable stage as the
research object, regardless of their pulmonary function classifi-
cation, and all of them are included in the study. Because of the
small sample size, the stratified study cannot be carried out
according to the classification, and there may be some defects. For
the same reason, this study failed to refer to the comprehensive
evaluation of Global Initiative for Chronic Obstructive Lung
Disease (GOLD) and divided the patients into A, B, C, and D
groups for research. There may be some drawbacks. Patients in
different grades or groups may respond differently to treatment.
Therefore, the conclusion of this study cannot fully reflect the
therapeutic effect of acupoint application on different COPD
patients. Moreover, studies have shown that with the decline in
pulmonary function in COPD patients, the CD8" T-cell index
decreased more significantly. It is possible for patients with poor
pulmonary function to benefit more from the improvement in
CD8* T-cells after acupoint application therapy. Further large-
scale studies are needed in the future.

T cells can be divided into Th, CTL and regulatory T cells
according to their functions. These cells are actually effector cells
differentiated from initial CD4* T-cells or initial CD8* T-cells
after activation. Th expresses CD4, which is commonly called
CD4* T cells. There are many subtypes of Th itself. This study has
not yet explored the effect of Acupoint Application on Th in
COPD patients, and needs further study.

In addition, acupoints and formula may affect the therapeutic
effect. In this study, the acupoints used in the included studies
were different. Among them, § studies?®72%3" selected acupoints
contain Feishu and Shenshu acupoints, and 3 studies”-*8:3!
selected acupoints contain Dingchuan acupoints.

In this study, the selected drugs and proportion were different
in the included studies, but most of them were based on the
prescription of white mustard, corydalis tuber, kansui and
asarum. This prescription originated from Zhang’s Yitong,'**!
which had the effect of warming Yang and resolving phlegm. This
study has not yet discussed this aspect, and needs further study.

The course of treatment may have an impact on the outcome.
The course of treatment included in this study ranged from 1
month to 3 years, with a long time span. This may have an impact
on the conclusions of the study, which needs to be examined in
the future.

In addition to the level of CD4* T-cells and CD8* T-cells in
serum of COPD patients, some studies reported the level of CD4*
T-cells and CD8" T-cells in BAL and sputum of COPD patients.
Regardless of smoking habits, CD8" T-cells was activated in BAL
of COPD patients. Compared with non-smokers, the percentage
of CD8" T-cells in BAL of smokers with normal lung function and
COPD was increase, while the percentage of CD4* T-cells was
decrease.!*3! Compared with healthy controls, the amount of CD*
T-cells and CD8" T-cells in sputum of COPD patients was
normal."**! However, in this study, the source of T cells was all
from the serum of COPD patients, and there were no T cells from
BAL or sputum of COPD patients, which need further study in
the future.

5. Conclusions

Acupoint application can improve CD8" T-cells and the CD4"/
CD8" ratio in patients with COPD and has an auxiliary effect on
reducing the number of acute exacerbations and improving
clinical efficacy.
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