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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 review and Meta-Analysis (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 scrutinized 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 standardized 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 visualization 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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53  Strengths and limitations of this study

54  Strengths of this study will include its comprehensive search strategy following PRISMA
55  guidelines, encompassing both PubMed and Google Scholar databases. Additionally, by including

oNOYTULT D WN =

9 56  human studies published between 2019 and 2023, it will ensure the relevance and currency of
1 57 findings. The standardized data extraction form will enhance consistency and rigorousness in data

13 58 collection and analysis.

15 59  However, limitations may arise from the availability of studies comparing the effects of seminal
17 60  plasma supplementation and different seminal plasma proteins from normozoospermic individuals
61  on sperm motility in individuals with asthenozoospermia. Moreover, the effectiveness of seminal
20 62  plasma supplementation may be influenced by various factors such as the specific proteins used,
22 63  dosage, and individual differences among participants, which could introduce heterogeneity across

24 64  studies.
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Introduction

Infertility is defined as the incapacity to achieve pregnancy after engaging in frequent, unprotected
sexual activity for a year or longer (1). It is a complicated concern involving biological, behavioral,
and environmental factors. Male infertility is characterized by abnormal sperm parameters, such
as low count, abnormal morphology, and reduced motility (2). Sperm morphology refers to the
specific structure and form of the spermatozoa, 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 fertilize the oocyte (3).

Asthenozoospermia, defined as reduced sperm motility, can significantly impact male fertility. It
hinders the sperm's ability to fertilize the oocyte, leading to infertility (4). Normozoospermia, on
the other hand, is when sperm parameters are within the normal range, as specified by semen
analysis protocols of World Health Organization (WHO). These parameters, including
morphology, count, and motility, are considered essential for optimal fertility (5). 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 fertilization; and (b) non-progressive sperm motility
which includes any other type of movement, such as twitching or vibrating, that doesn't contribute

to forward progression are assessed during a semen analysis (3).

Seminal plasma, the acellular fluid fraction of seminal fluid, carries sperms and proteins, enzymes,
and bioactive compounds during ejaculation. It plays a crucial role in the functioning capacity of
the spermatozoa (6). Research shows that seminal plasma elements can regulate sperm motility,
controlling its direction and speed (7). Seminal plasma supplementation involves adding seminal
fluid, which contains various proteins, hormones, and nutrients, to assist in reproductive processes
such as artificial insemination or in vitro fertilization. So, by understanding the effects of seminal
plasma supplementation (mixing of seminal plasma in homogenous and heterogenous manner) and
proteins on sperm motility could help develop new treatments for asthenozoospermia, enhancing

fertility outcomes.
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93  Methods and analysis

94  This systematic review protocol was registered on the International Prospective Register of
95  Systematic Reviews (PROSPERO) in April 2024 under the registration number CRD42024526439
9 96 (https://www.crd.york.ac.uk/prospero/display record.php?ID=CRD42024526439). The PRISMA

oNOYTULT D WN =

1 97  (Preferred Reporting Items for Systematic review and Meta-Analysis) 2020 checklist (8) was used

13 98 to elaborate the protocol.
15 99
100 Review question

20 101  The research question was tailored to be specific and pertinent within the context of existing
102  literature and available resources (9). The systematic literature review will address the following
23 103  research question formulated according to the PICO (patient/population, intervention, comparison

25 104  and outcomes) (10) criteria:

105  “Does seminal plasma supplementation and different seminal plasma proteins (I) compared to no
29 106 seminal plasma supplementation or different seminal plasma proteins (C), affect the sperm motility

31 107  (O) in individuals diagnosed with asthenozoospermia (P)?”

33 108
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36 109  Study selection

38 110 The PRISMA (Preferred Reporting Items for Systematic review and Meta-Analysis) flow chart
40 111 will be used in the study screening and selection process (Figure 1). Five reviewers (NW, MN,
112 HT, TA, MD) will conduct the study selection process according to the PRISMA flow chart.

44 113

46 114  Inclusion Criteria
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49 115  The study inclusion criteria will consist of studies only published in English language between

>0 116 2019-2023. Furthermore, original studies based on human population will be included.
53 117

55 118
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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. Additionally, 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 participants 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
supplementation 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, utilizing 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, (((((Asthenozoospermia) AND (normozoospermia))

AND (seminal plasma proteins)) OR (sp proteins)) AND (sperm motility)) OR (sperm movement).

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 information will be combined

into a single spreadsheet. NR and PL will review the final spreadsheet.
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1

2

z 147  Critical appraisal

5

6 148  The assessment of the selected studies will involve using the Robvis visualization tool
; 149  (https://www.riskofbias.info/welcome/robvis-visualization-tool). This will be carried out to
9 150  evaluate both the quality and potential bias risk associated with the chosen studies.

10

11

12 151

13

14 152  Data synthesis

15

16 153 The data synthesis for this systematic literature review will involve aggregating and analyzing
18 154  findings from studies investigating the effects of seminal plasma supplementation and various
20 155 seminal plasma proteins on sperm motility in males with asthenozoospermia. Through a
156  comprehensive review of the selected articles, data on key outcomes such as changes in sperm
23 157  motility parameters, including velocity, progressive motility, and total motile sperm count, will be
25 158  extracted, and synthesized. The synthesis will involve comparing and contrasting results across
57 159  studies, identifying trends, and assessing the overall impact of seminal plasma supplementation
160 and specific proteins on sperm motility in both asthenozoospermic and normozoospermic
30 161 individuals. Additionally, any variations in outcomes related to different types of seminal plasma
32 162  proteins or supplementation will be examined to provide insights into potential factors influencing

34 163 sperm motility improvement. The evidence synthesis will be ensured and the risk of bias due to
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35 164  selective publication will be controlled by following the steps previously described for critical

37 165  appraisal of the studies and quality of evidence evaluation.
166
42 167  Discussion

44 168  The findings of this systematic review will contribute to understanding the potential of seminal
46 169  plasma supplementation in improving sperm motility among males with asthenozoospermia. If the

48 170  included studies demonstrate a positive effect, it could pave the way for novel therapeutic
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171  interventions in male infertility. However, discrepancies in study methodologies, including
51 172 variations in seminal plasma composition, dosage, and administration methods, may limit the
53 173  generalizability of the findings. Additionally, the lack of standardized protocols across studies may

55 174 hinder the ability to draw definitive conclusions. Further research addressing these limitations is
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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 dissemination of findings through
publication in a peer-reviewed journal and presentation at conferences will facilitate knowledge

translation and guide future research in this field.
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manuscript. NR and PL reviewed the manuscript. NW, MN, HT, TA, MD and NR defined the
concepts and search items, data extraction process and methodological appraisal of the studies.
NR and PL planned the data extraction and statistical analysis along with NW, MN, HT, TA, MD.
NR and PL provided critical insights. All authors have approved and contributed to the final written

manuscript.
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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 review and Meta-Analysis (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 scrutinized 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 standardized 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 visualization 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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53  Strengths and limitations of this study

54 e Comprehensive search strategy will follow PRISMA guidelines, ensuring methodological

55 rigor.

oNOYTULT D WN =

? 56 e Both PubMed and Google Scholar databases will be searched to ensure a broad inclusion of
" 57 relevant studies.

13 58 e Inclusion of human studies published between 2019 and 2023 will ensure up-to-date findings.
15 59 e A standardized data extraction form will be used to promote consistency and reliability in data
16 60 collection.

18 61 e Potential limitations include the variability of seminal plasma proteins, dosage, and individual

20 62 participant differences, which may introduce heterogeneity in study comparisons.
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Introduction

Infertility is defined as the incapacity to achieve pregnancy after engaging in frequent, unprotected
sexual activity for a year or longer [1]. It is a complicated concern involving biological, behavioral,
and environmental factors. Male infertility is characterized by abnormal sperm parameters, such
as low count, abnormal morphology, and reduced motility [2]. Sperm morphology refers to the
specific structure and form of the spermatozoa, 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 fertilize the oocyte [3].

Asthenozoospermia, defined as reduced sperm motility, can significantly impact male fertility. It
hinders the sperm's ability to fertilize the oocyte, leading to infertility [4]. Normozoospermia, on
the other hand, is when sperm parameters are within the normal range, as specified by semen
analysis protocols of World Health Organization (WHO). These parameters, including
morphology, count, and motility, are considered essential for optimal fertility [5]. 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 fertilization; and (b) non-progressive sperm motility
which includes any other type of movement, such as twitching or vibrating, that doesn't contribute

to forward progression are assessed during a semen analysis [3].

Seminal plasma, the acellular fluid fraction of seminal fluid, which is built by secretions of the
testis, the epididymis and the accessory sexual glands, carries sperms and proteins, enzymes, and
bioactive compounds during ejaculation [6]. It plays a crucial role in the functional capacity of
spermatozoa, pre-fertilization events, and gene function changes, ultimately influencing fertility
[7]. Research shows that seminal plasma elements can regulate sperm motility, controlling its
direction and speed [8]. Seminal plasma supplementation involves adding seminal fluid, which
contains various proteins, hormones, and nutrients, to assist in reproductive processes such as
artificial insemination or in vitro fertilization. So, by understanding the effects of seminal plasma
supplementation (mixing of seminal plasma in homogenous and heterogenous manner) and
proteins on sperm motility could help develop new treatments for asthenozoospermia, enhancing

fertility outcomes.
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1

2

2 93  Methods and analysis

Z 94  This systematic review protocol was registered on the International Prospective Register of
; 95  Systematic Reviews (PROSPERO) in April 2024 under the registration number CRD42024526439
?O 96 (https://www.crd.york.ac.uk/prospero/display record.php?ID=CRD42024526439). The

1 97  PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015
13 98  checklist [9] was used to elaborate the protocol (Appendix 1).

15 99
100 Review question

20 101  The research question was tailored to be specific and pertinent within the context of existing
102  literature and available resources [10]. The systematic literature review will address the following
23 103  research question formulated according to the PICO (patient/population, intervention, comparison

25 104  and outcomes) criteria [11]:

105  “Does seminal plasma supplementation and different seminal plasma proteins (I) compared to no
29 106 seminal plasma supplementation or different seminal plasma proteins (C), affect the sperm motility

31 107  (O) in individuals diagnosed with asthenozoospermia (P)?”

33 108
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36 109  Study selection

38 110 The PRISMA (Preferred Reporting Items for Systematic review and Meta-Analysis) flow chart
40 111 will be used in the study screening and selection process (Figure 1). Five reviewers (NW, MN,
112 HT, TA, MD) will conduct the study selection process according to the PRISMA flow chart.

44 113

46 114  Inclusion Criteria
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49 115  The study inclusion criteria will consist of studies only published in English language between

>0 116 2019-2023. Furthermore, original studies based on human population will be included.
53 117

55 118
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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. Additionally, 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 participants 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
supplementation 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, utilizing 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, (((((Asthenozoospermia) AND (normozoospermia))

AND (seminal plasma proteins)) OR (sp proteins)) AND (sperm motility)) OR (sperm movement).

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 information will be combined

into a single spreadsheet. NR and PL will review the final spreadsheet.
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1

2

z 147  Critical appraisal

5

6 148  The assessment of the selected studies will involve using the Robvis visualization tool
; 149  (https://www.riskofbias.info/welcome/robvis-visualization-tool). This will be carried out to
9 150  evaluate both the quality and potential bias risk associated with the chosen studies.

10

11

12 151

13

14 152  Data synthesis

15

16 153 The data synthesis for this systematic literature review will involve aggregating and analyzing
18 154  findings from studies investigating the effects of seminal plasma supplementation and various
20 155 seminal plasma proteins on sperm motility in males with asthenozoospermia. Through a
156  comprehensive review of the selected articles, data on key outcomes such as changes in sperm
23 157  motility parameters, including velocity, progressive motility, and total motile sperm count, will be
25 158  extracted, and synthesized. The synthesis will involve comparing and contrasting results across
57 159  studies, identifying trends, and assessing the overall impact of seminal plasma supplementation
160 and specific proteins on sperm motility in both asthenozoospermic and normozoospermic
30 161 individuals. Additionally, any variations in outcomes related to different types of seminal plasma
32 162  proteins or supplementation will be examined to provide insights into potential factors influencing

34 163 sperm motility improvement. The evidence synthesis will be ensured and the risk of bias due to
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35 164  selective publication will be controlled by following the steps previously described for critical

37 165  appraisal of the studies and quality of evidence evaluation.
166
42 167  Discussion

44 168  The findings of this systematic review will contribute to understanding the potential of seminal
46 169  plasma supplementation in improving sperm motility among males with asthenozoospermia. If the

48 170  included studies demonstrate a positive effect, it could pave the way for novel therapeutic
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171  interventions in male infertility. However, discrepancies in study methodologies, including
51 172 variations in seminal plasma composition, dosage, and administration methods, may limit the
53 173  generalizability of the findings. Additionally, the lack of standardized protocols across studies may

55 174 hinder the ability to draw definitive conclusions. Further research addressing these limitations is
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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 dissemination of findings through
publication in a peer-reviewed journal and presentation at conferences will facilitate knowledge

translation and guide future research in this field.

Authors’ contributions

NW, MN, HT, TA, MD, NR and PL conceptualized and designed the protocol, drafted the initial
manuscript. NR and PL reviewed the manuscript. NW, MN, HT, TA, MD and NR defined the
concepts and search items, data extraction process and methodological appraisal of the studies.
NR and PL planned the data extraction and statistical analysis along with NW, MN, HT, TA, MD.
NR and PL provided critical insights. PL acted as guarantor. All authors have approved and

contributed to the final written manuscript.

Patient and Public Involvement

This study is based entirely on previously published literature, with no involvement of human or
animal participants. As such, ethical approval is not required. Patients and the public were not
involved in the design, conduct, reporting, or dissemination plans of this research. However, the
dissemination of findings through publication in a peer-reviewed journal and presentations at
relevant conferences will promote knowledge translation and help guide future research in this

field, potentially informing studies that involve patient or public engagement in the future.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 12

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby re Gzoz ‘TT aung uo /wod fwg uadolway/:dny wolj pspeojumod "¥Z0z 18qwadsd TE U0 850680-7Z0zZ-uadolwg/9eTT 0T Se paysijgnd 1su1) :usado CING


http://bmjopen.bmj.com/

Page 9 of 12 BMJ Open

<
;
z 198  References i

©
Z 199 1. Jose-Miller AB, Boyden JW, Frey KA. Infertility. Am Fam Physician. 2007 Mar 15;75(6):849— %
. 200 56. g
?O 201 2. Boitrelle F, Shah R, Saleh R, Henkel R, Kandil H, Chung E, et al. The Sixth Edition of the - g
11 202 WHO Manual for Human Semen Analysis: A Critical Review and SWOT Analysis. Life. 2021 % @
13203 Decil1(12):1368. s g
:;‘ 204 3. Dcunha R, Hussein RS, Ananda H, Kumari S, Adiga SK, Kannan N, et al. Current Insights and g ?Z
16 205 Latest Updates in Sperm Motility and Associated Applications in Assisted Reproduction. % §
& 206 Reprod Sci. 2022 Jan 1:20(1):7-25. z %
;g 207 4. Hashemitabar M, Sabbagh S, Orazizadeh M, Ghadiri A, Bahmanzadeh M. A proteomic analysis % ?03
;; 208 on human sperm tail: comparison between normozoospermia and asthenozoospermia. J Assist % ;
23 209 Reprod Genet. 2015 Jun;32(6):853—-63. E g
;g 210 5. Cipak A, Stani¢ P, Puri¢ K, Serdar T, Suchanek E. Sperm morphology assessment according 2 g %
;? 211 to WHO and strict criteria: method comparison and intra-laboratory variability. Biochem %é%
28 212 Medica. 2009 Feb 15;19(1):87-94. S 3 ';
gg 213 6. Arlindo Alencar Moura EM. Seminal plasma proteins and metabolites: effects on sperm %;‘?j %
g; 214 function and potential as fertility markers. Seminal plasma proteins and metabolites: effects on E:é%
gj 215 sperm function and potential as fertility markers. 2018 Sep 4;15(Supplement 1):691-702. §§§
22 216 7. Rodriguez-Martinez H, Martinez EA, Calvete JJ, Pefia Vega FJ, Roca J. Seminal Plasma: E@E
37 217 Relevant for Fertility? International Journal of Molecular Sciences. 2021 Jan;22(9):4368. § >
gg 218 8. Wang F, Yang W, Ouyang S, Yuan S. The Vehicle Determines the Destination: The %; §D
2(1) 219 Significance of Seminal Plasma Factors for Male Fertility. International Journal of Molecular g gr
42 220 Sciences. 2020 Jan;21(22):8499. o 3
ji 221 9. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting 9% S
22 222 items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and % %
47 223 explanation. BMJ. 2015 Jan 2;349:g7647. Sk
22 224 10. Ratan SK, Anand T, Ratan J. Formulation of Research Question — Stepwise Approach. Journal L‘E §
?1) 225 of Indian Association of Pediatric Surgeons. 2019 Mar;24(1):15. ;
gg 226 11. Higgins JP, Green S (Eds. ). Cochrane Handbook for Systematic Reviews of Interventions. %
54 227 Vol S38.; 2008. z
Zg For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml ;


https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
https://www.zotero.org/google-docs/?L7SDk0
http://bmjopen.bmj.com/

Page 10 of 12

BMJ Open

BMJ Open: first published as 10.1136/bmjopen-2024-089058 on 31 December 2024. Downloaded from http://bmjopen.bmj.com/ on June 11, 2025 at Agence Bibliographique de |
Enseignement Superieur (ABES) .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

o
—

&

=

<

x

v

1)

£

9]

o

=}

&)

S~

-

=]

o)

Qo

°

)

=

L

€

o)

Y

€

Q

c

9]

Q

2

€

o)

~

L& =

z g

4

o <

2 >

2 5

Vo)

E = 2

< g & g

o O O Fs

2 A B o

1 fan a

S < @ 9

M = o

< o =

v 2 o

M ~ < [
g % o
Z A~
£ =
.. > <
s T BT
= ] = =
L =) 5] 9]
M 2 2 2
L M a o
- = <<
(o)) o — ~
~ %) o on
~ ~ ~ ~

O~ AN MITNNONOVDANOD —ANMNMNMTNNONODOANOD—ANMITNNONODNOD—ANMITLONODANOD—ANMSTLLIONOOORN D

— AN NI OMNOODNNrE e~ r——c——c— A ANANANANANANNANANNMmMM MmN N NN ST T TSI ST NDWNDWONDWMWOMWLLWLMWMWL BN O


http://bmjopen.bmj.com/

Page 11 of 12

000N OOULITDd~ WP —
Tdentification

=y
=y

12

BMJ Open
Studies identified through Studies identified through other
database search: sources / related articles of Google
PubMed (n= ) Scholar and PubMed
Google Scholar (n =) (n=)

—)

Title and Abstract screened for
eligibility
(n=)

l—»

Full text articles screened for

eligibility
(n=)

| —

Final number of articles

included in the systematic
review

(n=")

Total excluded (n =)

Total excluded (n =)

Total excluded (n= )
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Database Search strategy Filters
Google Scholar (((((Asthenozoospermia) AND
(normozoospermia)) AND (seminal 2019 —2023
plasma proteins)) OR (sp proteins)) Human studies
AND (sperm motility)) OR (sperm Original research
MEDLINE (PubMed)

movement)
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