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ABSTRACT

Introduction Male infertility, defined as the inability to
impregnate a fertile female, arises from various factors,
among which sperm motility plays a pivotal role in
determining reproductive potential. Seminal plasma,

a complex fluid comprising diverse proteins, serves to
nourish and support sperm, thereby facilitating their
function within the female reproductive tract for successful
conception. Normozoospermia denotes normal sperm
motility in males, whereas asthenozoospermia indicates
reduced sperm motility. This review seeks to assess the
feasibility of augmenting sperm motility in men with
asthenozoospermia through supplementation with seminal
plasma or specific seminal plasma proteins.

Methods and analysis A systematic literature review
following Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines will be
conducted. PubMed and Google Scholar databases will be
systematically searched using predefined keywords and
Boolean operators. The search strategy will encompass
terms related to asthenozoospermia, normozoospermia,
seminal plasma proteins, sperm motility and sperm
movement. Additionally, reference lists of relevant articles
will be scrutinised for additional studies. Inclusion

criteria will encompass human studies published as
original research articles between 2019 and 2023. Data
extraction will be performed using a standardised form,
encompassing author details, country of origin, publication
year, study design, participant characteristics, outcomes
and conclusions. The risk of bias within the selected
studies will be evaluated using the Robvis visualisation
tool.

Ethics and dissemination Ethical approval is not
required for this systematic review. The findings

will be disseminated through publication in a peer-
reviewed scientific journal and presentation at relevant
conferences.

PROSPERO registration number CRD42024526439
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Comprehensive search strategy will follow Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, ensuring method-
ological rigour.

= Both PubMed and Google Scholar databases will
be searched to ensure a broad inclusion of relevant
studies.

= Inclusion of human studies published between 2019
and 2023 will ensure up-to-date findings.

= A standardised data extraction form will be used to
promote consistency and reliability in data collection.

= Potential limitations include the variability of seminal
plasma proteins, dosage and individual participant
differences, which may introduce heterogeneity in
study comparisons.

INTRODUCTION

Infertility is defined as the incapacity to
achieve pregnancy after engaging in frequent,
unprotected sexual activity for a year or
longer." It is a complicated concern involving
biological, behavioural and environmental
factors. Male infertility is characterised by
abnormal sperm parameters, such as low
count, abnormal morphology and reduced
motility.” Sperm morphology refers to the
specific structure and form of the sperma-
tozoa, while count measures the total number
of sperms in a sample. Sperm motility, which
involves forward progression and lateral head
displacements, is essential for male fertility as
it directly affects the sperm’s ability to move
through the female reproductive system and
fertilise the oocyte.”
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Asthenozoospermia, defined as reduced sperm
motility, can significantly impact male fertility. It hinders
the sperm’s ability to fertilise the oocyte, leading to infer-
tility. Normozoospermia, on the other hand, is when
sperm parameters are within the normal range, as spec-
ified by semen analysis protocols of WHO. These param-
eters, including morphology, count and motility, are
considered essential for optimal fertility.” To evaluate
male infertility, (a) progressive sperm motility which
refers to the forward movement of sperm in a straight
line, which is essential for successful fertilisation and (b)
non-progressive sperm motility which includes any other
type of movement, such as twitching or vibrating, that
does not contribute to forward progression are assessed
during a semen analysis.’

Seminal plasma, the acellular fluid fraction of seminal
fluid, which is built by secretions of the testis, the epidid-
ymis and the accessory sexual glands, carries sperms and
proteins, enzymes, and bioactive compounds during ejac-
ulation.’ It plays a crucial role in the functional capacity
of spermatozoa, pre-fertilisation events and gene func-
tion changes, ultimately influencing fertility.” Research
shows that seminal plasma elements can regulate sperm
motility, controlling its direction and speed.® Seminal
plasma supplementation involves adding seminal fluid,
which contains various proteins, hormones and nutrients,
to assist in reproductive processes such as artificial insem-
ination or in vitro fertilisation. So, by understanding
the effects of seminal plasma supplementation (mixing
of seminal plasma in homogenous and heteroge-
nous manner) and proteins on sperm motility could
help develop new treatments for asthenozoospermia,
enhancing fertility outcomes.

METHODS AND ANALYSIS

This systematic review protocol was registered on the
International Prospective Register of Systematic Reviews
(PROSPERO) in April 2024 under the registration
number CRD42024526439 (https://www.crd.york.ac.uk/
prospero/display_record.php?ID=CRD42024526439).
The PRISMA-P (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Protocols) 2015 checklist’
was used to elaborate the protocol (online supplemental
appendix 1).

Review question

The research question was tailored to be specific and
pertinent within the context of existing literature and
available resources.'” The systematic literature review
will address the following research question formulated
according to the PICO (patient/population, interven-
tion, comparison and outcomes) criteria:'!

“Does seminal plasma supplementation and different
seminal plasma proteins (I) compared with no seminal
plasma supplementation or different seminal plasma
proteins (C), affect the sperm motility (O) in individuals
diagnosed with asthenozoospermia (P)?”

Study selection

The PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) flow chart will be used
in the study screening and selection process (figure 1).
Five reviewers (NDW, MKN, TMHPT, NDTAN, MDWD)
will conduct the study selection process according to the
PRISMA flow chart.

Inclusion criteria

The study inclusion criteria will consist of studies only
published in English language between 2019 and 2023.
Furthermore, original studies based on human popula-
tion will be included.

Exclusion criteria

Studies will be excluded if they do not meet the predefined
inclusion criteria or if they fail to provide relevant data
on seminal plasma supplementation and its effects on
sperm motility in males with asthenozoospermia. Addi-
tionally, studies published before 2019 or after 2023 will
not be considered. Non-human studies, review articles,
editorials, conference abstracts and case reports will also
be excluded. Studies with insufficient data or unclear
methodologies will be excluded to ensure the reliability
and validity of the findings. Furthermore, non-English
language studies will be excluded due to limitations in
translation resources. Finally, studies involving partici-
pants with conditions other than asthenozoospermia or
those receiving concurrent treatments that may confound
the effects of seminal plasma supplementation will be
excluded to maintain homogeneity and focus within the
review.

Search strategy

The systematic literature review will encompass studies
examining the impact of seminal plasma supplemen-
tation and various seminal plasma proteins on sperm
motility in males diagnosed with asthenozoospermia. The
search strategy will be conducted using Google Scholar
and PubMed databases, utilising keywords and Boolean
operators ‘AND’ and ‘OR’. Additional sources will be
explored through related articles identified in PubMed
and Google Scholar. Filters will be applied to limit results
to human studies, original research articles published
between 2019 and 2023.

The following search strategy will be used: (((((Asthe-
nozoospermia) AND (normozoospermia)) AND (seminal
plasma proteins)) OR (sp proteins)) AND (sperm
motility)) OR (sperm movement) (online supplemental
appendix 2).

Data collection

A data extraction form will be used to collect data from
the selected studies. The data extraction form will include
the authors, country, year, study design, study sample, age
range, results obtained and conclusion of the selected
studies. Five reviewers (NW, MN, HT, TA, MD) will extract
data using separate Microsoft Excel spreadsheets and the

2 Willathgamuwa ND, et al. BMJ Open 2024;14:089058. doi:10.1136/bmjopen-2024-089058

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibollqig sousby 1e GzZoz ‘9 aunr uo /wod fwg uadolway/:dny woly papeojumod H20zZ J8quadad TE U0 850680-7202-uadolwag/9eTT 0T se paysiignd 1siiy :uado (NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42024526439
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42024526439
https://dx.doi.org/10.1136/bmjopen-2024-089058
https://dx.doi.org/10.1136/bmjopen-2024-089058
https://dx.doi.org/10.1136/bmjopen-2024-089058
https://dx.doi.org/10.1136/bmjopen-2024-089058
http://bmjopen.bmj.com/

Studies identified through other
sources / related articles of Google
Scholar and PubMed
(n=)

—

Total excluded (n= )

Title and Abstract screened for
eligibility
(n=")

l—»

Total excluded (n= )

Full text articles screened for
eligibility
(=)

l—»

Total excluded (n= )

=
2 Studies identified through
-

54 database search:
EE PubMed (n = )
5 Google Scholar (n =)
=

)

2

=

@

o

=

[}

wn

)

h—

=

=

20

=

=

e
‘7

=

)

=

[Re)

Final number of articles
included in the systematic
review

=)

Figure 1

information will be combined into a single spreadsheet.
NR and PL will review the final spreadsheet.

Critical appraisal

The assessment of the selected studies will involve using
the Robvis visualisation tool (https://www.riskofbias.
info/welcome/robvis-visualization-tool). This will be
carried out to evaluate both the quality and potential bias
risk associated with the chosen studies.

Data synthesis

The data synthesis for this systematic literature review will
involve aggregating and analysing findings from studies
investigating the effects of seminal plasma supplemen-
tation and various seminal plasma proteins on sperm
motility in males with asthenozoospermia. Through a
comprehensive review of the selected articles, data on
key outcomes such as changes in sperm motility param-
eters, including velocity, progressive motility and total
motile sperm count, will be extracted and synthesised.

PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) flow chart.

The synthesis will involve comparing and contrasting
results across studies, identifying trends, and assessing
the overall impact of seminal plasma supplementation
and specific proteins on sperm motility in both asthe-
nozoospermic and normozoospermic individuals. Addi-
tionally, any variations in outcomes related to different
types of seminal plasma proteins or supplementation will
be examined to provide insights into potential factors
influencing sperm motility improvement. The evidence
synthesis will be ensured and the risk of bias due to selec-
tive publication will be controlled by following the steps
previously described for critical appraisal of the studies
and quality of evidence evaluation.

DISCUSSION

The findings of this systematic review will contribute to
understanding the potential of seminal plasma supple-
mentation in improving sperm motility among males with
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asthenozoospermia. If the included studies demonstrate
a positive effect, it could pave the way for novel thera-
peutic interventions in male infertility. However, discrep-
ancies in study methodologies, including variations in
seminal plasma composition, dosage and administration
methods, may limit the generalisability of the findings.
Additionally, the lack of standardised protocols across
studies may hinder the ability to draw definitive conclu-
sions. Further research addressing these limitations is
warranted to establish the efficacy and safety of seminal
plasma supplementation in clinical practice.

Ethics and dissemination

This study will be based on previous published literature
and no human or animal population will be involved.
Therefore, ethical approval is not required. The dissemi-
nation of findings through publication in a peerreviewed
journal and presentation at conferences will facilitate
knowledge translation and guide future research in this
field.
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