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Abstract \
Background: According to the World Health Organization, the global incidence of infertility is about 15%, and more than 50% of |
infertility cases are caused by male infertility. Asthenozoospermia is caused by male fertility decline and male infertility. Due to work
pressure, environmental pollution, sexual diseases, and other factors, the number of patients with asthenozoospermia has increased
in recent years. It has been confirmed that acupuncture has a certain effect on patients with asthenozoospermia. Acupuncture and
moxibustion can be an adjuvant treatment plan for the treatment of asthenozoospermia in addition to drug treatment.

Methods: Randomized controlled trials of acupuncture for asthenozoospermia will be searched in the relevant database, including
PubMed, Embase, Cochrane Library, China National Knowledge Infrastructure (CNKI), Wanfang Database, Chinese Biomedical
Literature Database (CBM), and Chinese Scientific Journal Database (VIP database). The studies of electronic searches will be
exported to EndNote V.9.1 software. We will run meta-analyses using the Review Manager (RevMan) V.5.3 software. Any
disagreements will be solved in consultation with a third reviewer.

Results: Our study aims to explore the efficacy of acupuncture for asthenozoospermia and to provide up-to-date evidence for
clinical of asthenozoospermia.

Conclusion: This study will perform a comprehensive systematic review and meta-analysis on the efficacy of acupuncture for

asthenozoospermia, making up for the lack of relevant evidence of the clinical use of acupuncture.

INPLASY registration number: INPLASY 202140032.

Abbreviations: RCTs = randomized controlled trials, RR = relative risk.
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1. Introduction

Infertility affects about 15% of childbearing age couples
worldwide, and more than 50% of infertility cases are caused
by male infertility. About 1/10 of couples in China have
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infertility, and about 40% of them are male factors. Male
infertility is related to many factors, such as genetic factors,
environmental factors, reproductive tract infections, varicocele,
etc.'?! Sperm motility is vital for fertilization. The level of sperm
motility is an important index for clinical measurement of male
fertility. Only motile sperm can reach the fertilization site through
the female reproductive tract. At the same time, survey data show
that the number of sperm in male semen and various sperm
activity parameters have shown a significant downward trend in
the past half a century.”® With the opening of China’s second-
child policy and the accelerating arrival of an aging society, the
Ministry of Civil Affairs has elevated the response to aging as a
national strategy. In order to alleviate the pressure on the elderly,
the demand for couples to have a second child has increased.
Among them, there are many challenges brought about by old
age, but also for men’s prevention and treatment of infertility has
brought great pressure.

Sperm motility is coordinated by numerous genes and various
signaling pathways. At present, it is believed that asthenozoo-
spermia is related to sperm structural abnormalities and energy
deficiency.!**' However, the causes of structural abnormality and
energy deficiency can be divided into flagella, mitochondria,!”!
ion channels,® miRNA,"! oxidative stress,"%! living habits,!'!!
environment,">3! and other factors.""*! For asthenozoospermia
caused by structural abnormality, there is no other drug
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treatment except intracytoplasmic sperm injection for astheno-
zoospermia caused by energy deficiency, carnitine, arginine, and
other drugs can be used.!"*! However, the disadvantage of this
kind of drugs is that if the drugs are stopped, sperm motility will
decrease.!*®! Due to the efficacy of a single drug cannot satisfy
doctors and patients, it needs to be combined in clinical
treatment. Moreover, the side effects of hormone drugs and
the high cost of assisted reproductive technology have caused
higher requirements for the treatment of asthenozoospermia.

As a traditional treatment method, acupuncture has been
widely used in various diseases and may be a potential choice for
the treatment of asthenozoospermia. In recent years, a large
number of studies have shown that acupuncture is effective for
various types of male infertility."' 1772% Although there are some
original documents related to the treatment of asthenozoosper-
mia with acupuncture and moxibustion, the meta-analysis related
to the treatment of asthenozoospermia with acupuncture and
moxibustion is still relatively vacant. Therefore, we will use the
data of all relevant randomized controlled trials (RCTs) to
conduct a meta-analysis to comprehensively evaluate the efficacy
of acupuncture in the treatment of asthenozoospermia.

2. Objectives
The aims are:

(1) to explore the efficacy of acupuncture for asthenozoospermia
and

(2) to provide up-to-date evidence for clinical of asthenozoo-
spermia.

3. Methods and analysis

3.1. Study registration

The protocol of our study is conducted in strict accordance with
the Preferred reporting items for systematic reviews and meta-
analysis protocols guidelines and the Cochrane Handbook.[*1-*?!
This protocol has been registered on INPLASY (registration
number: INPLASY 202140032: https://inplasy.com/inplasy-
2021-4-0032/).

3.2. Inclusion criteria
3.2.1. Types of studies. All RCTs which compared acupuncture

with either placebo or other drugs. RCTs conducted in adults
(participants aged >18years) without regional and language
restrictions.

3.2.2. Type of participants. Males diagnosed with asthenozoo-
spermia will be considered. The diagnostic criteria for astheno-
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zoospermia, as defined by the WHO laboratory standard, are as
follows: sperm concentration <15 x 10%/mL and sperm motility
(grade A) <32% (WHO, 2010).

3.2.3. Type of interventions. The experimental group is defined
as acupuncture treatment, such as manual acupuncture, warm
needling moxibustion, electroacupuncture, auricular acupunc-
ture, fire needling, elongated needle, or moxibustion.

3.2.4. Types of comparators. The control group that will
include non-acupuncture techniques, such as sham acupuncture,
placebo, adjuvant chemotherapy, or other pharmacotherapy.
The acupoint numbers, retaining time, and frequency will not be
restricted in this protocol.

3.2.5. Types of outcome measures

3.2.5.1. Primary outcomes. The total effective rate evaluated by
grade A and B sperm.

3.2.5.2. Secondary outcomes. Sperm motility, sperm DNA
fragmentation index (DFI), pregnancy rate, and the rate of
adverse effects.

3.3. Exclusion criteria

Studies that are repeatedly published and necessary information
cannot be obtained in various ways will be excluded.

3.4. Search methods for identification of studies
3.4.1. Electronic searches. The electronic databases of MED-

LINE, EMBASE, Cochrane Library, China National Knowledge
Infrastructure Database (CNKI), Wan fang Database, China
Biology Medicine Database (CBM), VIP Science Technology
Periodical Database will be retrieved. We will also manually
search unpublished studies and references. The search strategy
that will be run in the PubMed and adjusted to fit the other
database when necessary is presented in Table 1.

3.4.2. Searching other resources. We will search the National
Institutes of Health clinical registry Clinical Trials, International
Clinical Trials Registry Platform, and ClinicalTrials.gov to find
the any potentially eligible trial data.

3.5. Selection of studies

The studies of electronic searches will be exported to EndNote
V.9.1 software. Two authors will independently undertake the
process of selecting the search results according to the inclusion
and exclusion criteria. They will review and screen the titles and
abstracts retrieved by literature search to exclude irrelevant trials.

Search strategy used in PubMed database.

Order Search items
#1 (((((Asthenozoospermia[MeSH Terms]) OR (Astheno Teratozoospermia)) OR (Astheno Teratozoospermias)) OR (Teratozoospermia, Astheno))
OR (Teratozoospermias, Astheno)) OR (Asthenoteratozoospermia)) OR (Asthenoteratozoospermias) [All Fields]
#2 ((CCCCC(Acupuncture) OR (acupuncture therapy)) OR (warm acupuncture)) OR (fire needling)) OR (manual acupuncture)) OR (moxibustion))
OR (Acupuncture, Ear)) OR (Acupunctures, Ear)) OR (Ear Acupunctures)) OR (Auricular Acupuncture)) OR (Ear Acupuncture)) OR
(Acupuncture, Auricular)) OR (Acupunctures, Auricular)) OR (Auricular Acupunctures)) OR (Electroacupuncture)) OR (electroacupuncture therapy))
OR (elongated needle) [All Fields]
#3 randomized controlled trial[Publication Type] OR randomized[Title/Abstract] OR placebo[Title/Abstract]

#4 #1 AND #2 AND #3
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Figure 1. Flowchart of literature selection.

The causes of both selections will be documented and full texts
will be obtained and checked for further evaluation if necessary.
When there is uncertainty about eligibility of the study, reviewers
will arrive at a decision by via discussion and consensus with a
third reviewer. The selection process will be showed in a PRISMA
flow diagram (Fig. 1).

3.6. Data extraction and management

Data will be extracted independently from the selected articles by
2 reviewers using a Microsoft Excel spreadsheet. Information
extracted from each included article will include first author,
publication time, study types, characteristics of participants, type
of treatments, outcome measures, and adverse events. Disagree-
ments between reviewers in the process of data extraction were
resolved by discussing with a third reviewer. Incomplete data will
be provided by contacting corresponding authors.

3.7. Assessment of the methodological quality

The Cochrane risk assessment tool will be used by us to evaluate the
methodological quality of qualified RCTs. It includes 7 items:
random sequence generation, allocation concealment, blinding of
participants and caregivers, blinding of outcome assessors,
incomplete outcome data, selective outcome reporting, and other
bias. The evaluation result of each item will be “high risk,” “low
risk,” or “unclear risk.” The assessment will be completed by 2
reviewers and disagreements will be handed over to the third
reviewer for the final decision.

3.8. Measures of treatment effect

Weighted mean difference or standardized mean difference
will be adopted as statistical indicators in the analysis of
continuous outcomes and the relative risk (RR) will be used to
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assess the treatment effect for dichotomous outcomes. 95% of the
confidence intervals will be determined in pooled estimates.

3.9. Dealing with missing data

We will attempt to contact authors to obtain missing data. If we
cannot contact the original authors, the studies will be excluded
from the data synthesis.

3.10. Assessment of heterogeneity

Statistical heterogeneity should be evaluated by Chi-squared tests
and I? statistic. The results of the I? statistic, which determine the
using of fixed-effects model or random-effects model, cover
unimportant heterogeneity (0-40%), moderate heterogeneity
(30-60%), substantial heterogeneity (50-90%), and consider-
able heterogeneity (75-100%). A random-effect model or
subgroup analysis should be used when there exists significant
heterogeneity.

3.11. Data synthesis

Data synthesis will be completed using RevMan$.3.5 software.
When I*<50%, we will choose the fixed-effects model;
otherwise, the random-effects model will be selected. The forest
plots will present the results of the meta-analyses. We will
conduct descriptive analysis, when the results are not suitable for
consolidation. When more than 10 studies are included, we will
use the funnel plot to assess publication bias.

3.12. Subgroup analysis

If there is significant heterogeneity between the study results, we
will perform a subgroup analysis to investigate differences in
gender, age, outcome styles, etc.

3.13. Sensitivity analysis

We will perform sensitivity analyses to verify robustness of
results. It includes the impact of methodological quality, study
design, and sample size.

3.14. Grading the quality of evidence

Two reviewers will independently use the Grading of Recom-
mendations Assessment, Development, and Evaluation, which
evaluates the quality of evidence as “high,” “moderate,” “low,”
or “very low,” to assess the quality of evidence.!*?!

3.15. Ethics and dissemination

The study will be published in a peer-reviewed journal or relevant
conference. No ethical approval is required. The results of the
study will provide potential guidance in advancing the
therapeutic strategy of patients with asthenozoospermia.

4. Discussion

Acupuncture for asthenozoospermia is a microtrauma surgery
with less pain. So, it is crucial to make sure whether acupuncture
is a good option for patients. The previous studies have indicated
that acupuncture can effectively improve sperm motility;
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however, its efficacy has not been assessed scientifically and
systematically. To address this limitation, this study will inspect
the efficacy and safety of the acupuncture in patients with
asthenozoospermia. This review also has some limitations. The
different acupoints of acupuncture and the different severity of
asthenozoospermia may induce the heterogeneity.

Author contributions

Conceptualization: Yuliang Zhou, Shenghui Chen.

Data curation: Yuliang Zhou, Duanjun Zhang, Yinglv Yu.

Formal analysis: Wenliang Yao, Huiyu Lu, Wanxue Jiang.

Methodology: Wenliang Yao, Yinglv Yu, Chaoren Jiang.

Software: Duanjun Zhang, Huiyu Lu, Wanxue Jiang.

Supervision: Duanjun Zhang, Shenghui Chen.

Writing — original draft: Yuliang Zhou, Duanjun Zhang, Yinglv
Yu.

Writing — review & editing: Shenghui Chen, Huiyu Lu, Wanxue

Jiang.

References

[1] Urdinguio RG, Bayon GF, Dmitrijeva M, et al. Aberrant DNA
methylation patterns of spermatozoa in men with unexplained infertility.
Hum Reprod (Oxford, England) 2015;30:1014-28.

[2] Famurewa AC, Ugwuja EIL. Association of blood and seminal plasma
cadmium and lead levels with semen quality in non-occupationally
exposed infertile men in Abakaliki, South East Nigeria. ] Fam Reprod
Health 2017;11:97-103.

[3] Levine H, Jorgensen N, Martino-Andrade A, et al. Temporal trends in
sperm count: a systematic review and meta-regression analysis. Hum
Reprod Update 2017;23:646-59.

[4] du Plessis SS, Agarwal A, Mohanty G, et al. Oxidative phosphorylation
versus glycolysis: what fuel do spermatozoa use? Asian | Androl
2015;17:230-S.

[5] Sironen A, Shoemark A, Patel M, et al. Sperm defects in primary ciliary
dyskinesia and related causes of male infertility. Cell Mol Life Sci
2020;77:2029-48.

[6] Lehti MS, Sironen A. Formation and function of the manchette and
flagellum during spermatogenesis. Reproduction (Cambridge, England)
2016;151:R43-54.

[7] Moraes CR, Meyers S. The sperm mitochondrion: organelle of many
functions. Anim Reprod Sci 2018;194:71-80.

[8] Sun XH, Zhu YY, Wang L, et al. The Catsper channel and its roles in
male fertility: a systematic review. Reprod Biol Endocrinol 2017;15:65.

[9] Sharma U, Conine CC, Shea JM, et al. Biogenesis and function of tRNA
fragments during sperm maturation and fertilization in mammals.
Science (New York, NY) 2016;351:391-6.

[10] Nowicka-Bauer K, Lepczynski A, Ozgo M, et al. Sperm mitochondrial
dysfunction and oxidative stress as possible reasons for isolated
asthenozoospermia. ] Physiol Pharmacol 2018;69:

[11] Wu X, Chen D, Zhou Y, et al. Efficacy of electroacupuncture for the
treatment of asthenozoospermia: a protocol for systematic review and
meta-analysis. Medicine (Baltimore) 2021;100:¢23350.

[12] Gu BH, Liu F, Li ], et al. Impact of plateau environment on seminal
characteristics of native Tibetans and immigrated Tibetan Hans.
Zhonghua Nan Ke Xue 2018;24:27-32.

[13] Choe SA, Kim S, Im C, et al. Nighttime environmental noise and semen
quality: a single fertility center cohort study. PLoS One 2020;15:
€0240689.

[14] Zhang GH, Liang GZ, Wang Q. Advances in molecular genetics of
asthenospermia. ] Mod Urology 2019;24:1054-8.

[15] Morgante G, Scolaro V, Tosti C, et al. Treatment with carnitine, acetyl
carnitine, L-arginine and ginseng improves sperm motility and sexual
health in men with asthenopermia. Minerva Urol Nefrol = Italian ] Urol
Nephrol 2010;62:213-8.

[16] Liu L, Li T, Li F, et al. The influence of l-carnitine on the expression of
miRNAs in asthenospermia spermatozoa and the network regulation of
the associated molecules. Andrologia 2020;52:¢13478.



Zhou et al. Medicine (2021) 100:17

[17] Yang B, Meng QY, Chen H, et al. Clinical effect of acupuncture
combined with traditional Chinese medicine in treatment of oligozoo-
spermia/asthenozoospermia: a meta-analysis. Zhen Ci Yan Jiu
2020;45:243-50.

[18] Yu Y, Sha SB, Zhang B, et al. Effects and mechanism of action of
transcutaneous electrical acupuncture point stimulation in patients with
abnormal semen parameters. Acupunct Med: ] Br Med Acupunct Soc
2019;37:25-32.

[19] Jin ZR, Fang D, Liu BH, et al. Roles of CatSper channels in the
pathogenesis of asthenozoospermia and the therapeutic effects of
acupuncture-like treatment on asthenozoospermia. Theranostics
2021;11:2822-44.

www.md-journal.com

[20] Jin ZR, Liu BH, Tang WH, et al. Transcutaneous electrical acupoint
stimulation for asthenozoospermia. Zhonghua nan ke xue = Natl ]
Androl 2017;23:73-7.

[21] Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 20135:
elaboration and explanation. BM]J (clinical research ed) 2015;350:
g7647.

[22] Higgins JP, Altman DG, Geotzsche PC, et al. The Cochrane Collabo-
ration’s tool for assessing risk of bias in randomised trials. BM]J (clinical
research ed) 2011;343:d5928.

[23] Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1.
Introduction-GRADE evidence profiles and summary of findings tables.
J Clin Epidemiol 2011;64:383-94.


http://www.md-journal.com

	Effectiveness of acupuncture for asthenozoospermia
	1 Introduction
	2 Objectives
	3 Methods and analysis
	3.1 Study registration
	3.2 Inclusion criteria
	3.2.1 Types of studies
	3.2.2 Type of participants
	3.2.3 Type of interventions
	3.2.4 Types of comparators
	3.2.5 Types of outcome measures
	3.2.5.1 Primary outcomes
	3.2.5.2 Secondary outcomes


	3.3 Exclusion criteria
	3.4 Search methods for identification of studies
	3.4.1 Electronic searches
	3.4.2 Searching other resources

	3.5 Selection of studies
	3.6 Data extraction and management
	3.7 Assessment of the methodological quality
	3.8 Measures of treatment effect
	3.9 Dealing with missing data
	3.10 Assessment of heterogeneity
	3.11 Data synthesis
	3.12 Subgroup analysis
	3.13 Sensitivity analysis
	3.14 Grading the quality of evidence
	3.15 Ethics and dissemination

	4 Discussion
	Author contributions
	References


