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Effect of semen collection location on semen
parameters and fertility outcomes and
implications for practice in the COVID-19 era: a
systematic review and metaanalysis of
randomized and observational studies

Pakapong Kerdtawee, MD; Lingling Salang, MD; Jen Sothornwit, MD

Introduction

COVID-19, which is caused by SARS-
CoV-2, remains a serious threat to pub-
lic health. Its rapid transmission has led
to worldwide spread of the disease over
the last 2 years. The World Health Or-
ganization (WHO) declared COVID-19
a global pandemic with widespread im-
plications for the healthcare system.’
Inevitably, infertility management is
affected by avoidance of human physical
contact and decreased clinic visits, as
cited by the American Society for
Reproductive Medicine, European Soci-
ety of Human Reproduction and
Embryology, and International Federa-
tion of Fertility Societies.” *

There is inconclusive evidence
regarding the effect of COVID-19
infection on the male reproductive or-
gans in the short and long term.
Focusing on semen parameters, Guo et al
reported no impact of COVID infection
on sperm concentration, motility, and
morphology,5 whereas other studies
showed a negative effect trend on some
seminal parameters.®”®

Generally, males are assigned to an
infertility center for semen collection,
which might increase the risk of
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OBJECTIVE: During the COVID-19 era, semen collection at infertility centers might in-
crease the risk of spreading SARS-CoV-2. Seminal fluid collection at home is an alter-
native method for preventing this spread. However, there is no conclusion about the
effect of home vs clinic semen collection on semen parameters and assisted reproductive
technology outcomes. This systematic review and metaanalysis aimed to assess the
effect of semen collection location on semen parameters and fertility outcomes.

DATA SOURCES: A literature search was conducted using the major electronic databases
including MEDLINE via Ovid, EMBASE, Scopus, CINAHL, OpenGrey, and CENTRAL from
their inception to September 2021. ClinicalTrials.gov was searched to identify the
ongoing registered clinical trials.

STUDY ELIGIBILITY CRITERIA: We included all human randomized controlled trials and
observational studies that investigated the effect of at-home semen collection vs in-clinic
semen collection on semen parameters and fertility outcomes.

METHODS: We pooled the mean difference and risk ratio using Review Manager software
version 5.4.1 (The Cochrane Collaboration, 2022). The Grading of Recommendations,
Assessment, Development and Evaluations approach was applied to assess the quality of
evidence.

RESULTS: Seven studies (3018 semen samples) were included. Overall, at-home semen
collection results made little to no difference in semen volume (mean difference, 0.37;
95% confidence interval, —0.10 to 0.85; low-quality evidence), sperm count (mean
difference, —6.02; 95% confidence interval, —27.26 to 15.22; very low-quality evi-
dence), and sperm motility (mean difference, 0.76; 95% confidence interval, —4.39 to
5.92; very low-quality evidence) compared with in-clinic semen collection. There was no
difference in fertilization rate (risk ratio, 1.00; 95% confidence interval, 0.97—1.03; very
low-quality evidence) and pregnancy rate in in vitro fertilization (risk ratio, 1.04; 95%
confidence interval, 0.86—1.25; very low-quality evidence).

CONCLUSION: At-home semen collection had no adverse effects on semen parameters
or fertility outcomes compared with in-clinic collection. However, higher-quality evidence
is needed.

Key words: collection location, fertility outcomes, semen analysis, semen parameters

spreading

SARS-CoV-2.  Collecting

more relaxed and reached orgasm more

semen at home is an alternative strategy
to prevent the spread of SARS-CoV-2.
The WHO manual recommends that in
exceptional cases, semen can be collected
at home within an hour of analysis.” "
Gao et al'” reported on the benefits of
home semen collection, stating that
males who collected semen at home were

easily than males who collected semen in
clinics. There is no conclusion about
the effect of home vs clinic semen
collection on semen parameters and
assisted reproductive technology (ART)
outcomes.

Various studies have reported the
effects of semen collection location on
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AJOG at a Glance

Why was this study conducted?

Key findings

collection.

This review was conducted to assess the effects of semen collection location on
semen parameters and fertility outcomes.

This metaanalysis showed that at-home semen collection had no adverse effects
on semen parameters or fertility outcomes compared with at-clinic semen

What does this add to what is known?

This is one of the earliest systematic reviews and metaanalyses conducted with all
currently available data and large samples comparing the effect of at-home vs at-
clinic semen collection on semen parameters and clinical outcomes, which
showed comparable results. High-quality evidence from randomized controlled
trials is needed to strengthen evidence for future practice.

semen parameters and infertility
treatment outcomes. For example,
several studies reported that home
semen collection significantly increased
the mean time to semen processing
compared with in-clinic collection.
However, semen parameters and
pregnancy rates in  intrauterine
insemination (IUI) and in vitro fertil-
ization (IVF) outcomes were not
significantly different between
groups.”” "” In contrast, Yavas and
Selub'® reported differences in IUI
cycle outcomes, ie, the pregnancy rate
was significantly higher with in-clinic
semen collection than with at-home
collection with the menopausal
gonadotropin stimulation procedure
(44% vs 18%; P value=.03). However,
the differences with the clomiphene
citrate stimulation procedure were not
statistically significant.'®

During the pandemic, at-home
semen collection could be a satisfac-
tory alternative, whether for work-up,
IUL, or ART. The current review was
undertaken to assess the effects of
semen collection location on (1) semi-
nal parameters (semen volume, sperm
concentration, total sperm count,
sperm motility, total motile sperm
count, progressive motile sperm, and
normal sperm morphology); and (2)
fertility outcomes (fertilization rates,
usable blastocyst, pregnancy, miscar-
riage, and live birth rates).

Materials and Methods

Eligibility criteria, information
sources, and search strategy

A systematic literature review was con-
ducted following the Cochrane Hand-
book for Systematic Reviews of
Interventions'’ and was reported ac-
cording to the Meta-analysis of Obser-
vational Studies in Epidemiology
(MOOSE)."® The review protocol was
registered with International Prospective
Register of Systematic Reviews (regis-
tration number CRD42021268246).

To identify potentially eligible studies,
a systematic literature search was con-
ducted by authors using the major elec-
tronic databases from their inception to
September 2021, including MEDLINE
via Ovid, EMBASE, Scopus, CINAHL,
and the Cochrane Central Register of
Controlled Trials Database (CENTRAL)
(Supplemental Appendices). The refer-
ence lists of articles were checked, and
authors of the trials were contacted to
obtain additional data if necessary.
ClinicalTrial.gov and the World Health
Organization Internal Clinical Trials
Registry Platform (http://www.who.int/
ictrp) were searched for unpublished,
planned, and ongoing trial reports. Open
Grey (http://www.opengrey.eu) was used
to search for grey literature.

The PICO-S elements of this review
were Population—any man, Interven-
tion—at-home semen collection, Com-
parison—in-clinic semen collection, and
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outcomes of interest were—location of
semen collection, semen parameters
(semen volume, sperm concentration,
total sperm count, sperm motility, total
motile sperm count, progressive motile
sperm, and normal sperm morphology),
fertility outcomes (fertilization rates,
usable blastocyst rates, pregnancy rates,
miscarriage rates, and live birth rates),
and study design. We included ran-
domized controlled trials (RCTs) and
observational studies published as full-
reports or conference abstracts regard-
less of the language of publication,
publication status, year of publication, or
sample size.

Study selection and data extraction
The titles and abstracts of the studies
retrieved by electronic search were
screened independently by 2 authors.
Titles and abstracts that did not meet the
inclusion criteria were excluded. Two
authors retrieved and independently
reviewed the full texts for potentially
eligible studies and extracted relevant
data. Any disagreements on relevance
were resolved through consensus with a
third person.

Risk of bias assessment

Two tools as follows were used to
evaluate the risk of bias: (1) the
revised Cochrane risk of bias tool for
randomized trials (RoB 2)'” for RCTs;
and (2) the risk of bias in non-
randomized studies of interventions
(ROBINS-I).”" For  observational
studies, 2 authors independently
assessed the risk of bias. Any dis-
agreements were resolved by consensus
with a third reviewer.

Data synthesis

The data extracted from the review were
pooled and analyzed using Review
Manager software version 5.4.1(The
Cochrane  Collaboration,  2022).%!
Means with standard deviations (SD)
or converted means and SDs in cases
where studies provided data as medians,
ranges, and interquartile ranges using a
standard formula were used in the met-
aanalysis.”” Outcomes were measured as
mean difference with a 95% confidence
interval (CI) or risk ratio with a P value
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<.05 considered statistically significant.
Heterogeneity of the studies was assessed
using I?, which defined values between
75% and 100%, and a chi-squared test,
with a significance level of 0.10 being
considered as heterogeneous.”> When
heterogeneity was high, a random effects
model was used. Subgroup or sensitivity
analyses were planned for a specific
population or study type to assess the
robustness of the results.

Quality of evidence

The certainty of the body of evidence was
assessed using the Grading of Recom-
mendations, Assessment, Development
and Evaluation (GRADE) approach. The
GRADE approach covered the following
5 domains: (1) risk of bias in the
included studies; (2) inconsistency be-
tween studies’ (3) imprecision in the
effect estimate; (4) indirectness of evi-
dence; and (5) publication bias. The
GRADE approach rates the overall cer-
tainty of evidence as high, moderate,
low, or very low quality.”

Results

Study selection

Figure 1 presents the PRISMA flowchart
for the study selection. A broad search
yielded 1229 reports from electronic
database searches and other sources.
After removing duplicates, 903 reports
remained for screening, and 892 that did
not meet the inclusion criteria were
excluded. After reviewing the full texts of
11 reports that potentially met the re-
view inclusion criteria, 1 was excluded,
because the full text was unavailable.
Finally, 10 reports from 7 studies
involving 3018 samples were included in
the qualitative synthesis.

Characteristics of included studies

A total of 7 studies'”'>*"*” conducted
in the period ranging from 2004 to 2021
were included for this review. There were
6 observational studies,'* '®**"%” most
of which were retrospective, and 1 was an
RCT."” Three studies reported only
semen parameters,ls’lﬁ“25 1 reported
only fertility outcomes,”® and 3
reported both semen parameters and
fertility outcomes.'”*>*” The detailed

FIGURE 1

PRISMA 2020 flow diagram for systematic review and metaanalysis

Identification of studies via databases and registers

)
5 Records identified from*:
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e} CINAHL (n = 177)
- Cochrane (n = 29)
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(n =1096) (n =1083)
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i e
(n=13)
Reports excluded:
No full text available (n = 3)
—
° Studies included in review
)
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(Single asterisk) Consider, if feasible to do so, reporting the number of records identified from each
database or register searched (rather than the total number across all databases/registers).
(Double asterisks) If automation tools were used, indicate how many records were excluded by a
human and how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://

doi.org/10.1136/bmj.n71.%"

For more information, visit: http://www.prisma-statement.org/.
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characteristics of the studies are pre-
sented in Table.

Risk of bias in the included studies

Figures 2 and 3 present a summary of
the risk of bias in each included study.
The risk of bias for 6 studies'* '®*>~%’

was assessed using the ROBINS-I tool,
because they were observational
studies. The risk of bias for the RCT"”
was assessed using the Cochrane RoB2
tool.

With respect to observational studies,

. . 15,16,26,27
the 4 included studies ™° were
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TABLE
Characteristics of included studies

Study Year  Country Study design Home (n) Clinic (n) Inclusion criteria Exclusion criteria Study outcomes
Elzanaty 2008  Sweden Cross-sectional 106 273 Men undergoing  Azoospermia Volume,
and study infertile concentration, total
Malm? assessment count, progressive
motility, morphology
Gaoetal™ 2020 China  RCT 53 49 Men 18—55y, - Presence of dysuria, Volume,
infertility for at urinary urgency, and  concentration, total
least 1y increased frequency  count, progressive
of urination motility, morphology
- erectile or
ejaculatory
dysfunction
- inability to follow
instructions because
of impaired cognition
Licht 2008  United Prospective 232 215 Men undergoing  Not mentioned Volume,
etal' States  cohort study work up for concentration, total
infertility and for count, motility, total
Ul motile count,
morphology
Sacha 2021 United Retrospective 125 119 Men undergoing  Not mentioned Volume,
etal' States cohort study for IVF/ICSI concentration,
motility, total motile
count, morphology,
forward progression,
fertilization rate, D5
usable blastocyst
rate, pregnancy rate
Song 2007  United Retrospective 236 397 Men undergoing  Not mentioned Total count, motility,
et al”® States  study for IUI total motile count,
progressive motility,
pregnancy rate
Stimpfel 2021 Slovenia  Retrospective 837 244 Men undergoing  Not mentioned Volume,
etal”’ study for IVF/ICSI concentration, total
count, motility,
morphology,
fertilization rate,
blastocyst rate,
embryo utilization
rate, pregnancy rate
Yavas and 2004  United Retrospective 95 37 Men undergoing  Not mentioned Pregnancy rate
Selub'® States  study for U

ICS, intracytoplasmic sperm injection; /U, intrauterine insemination; /VF, in vitro fertilization; RCT, randomized controlled trials.
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assessed to have a moderate risk of bias
owing to confounding factors such as
age, days of abstinence, sperm quality,
and laboratory methods. The con-
founding factors were appropriately
controlled so that they did not pose a
severe residual effect. In 2 of the 6
included studies,'*** bias was deemed
serious, because there was no mention of
how confounders could be controlled.

Vis-a-vis domain selection bias, all
studies were judged to have a moderate
risk of bias, because they were observa-
tional. In studies in which participants
could choose which group they
preferred (ie, without randomization),
the outcome could have been
skewed‘l471(),25727

All studies were judged to have a low
risk of bias vis-a-vis intervention
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classification, deviations from intended
interventions, missing data, measure-
ment of outcomes, and selection of re-
ported result domain,'*'**>"*7

In the case of RCTs, only 1 study was
evaluated using the Cochrane RoB2 tool.
However, all domains of the risk of bias
(eg, selection, performance, detection,
attrition, and reporting) were judged to
have a low risk of bias.
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FIGURE 2

Risk of bias assessment of randomized controlled trials by risk of bias
tool for randomized trials (RoB 2 tool)

Risk of bias domains
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D5: Bias in selection of the reported result.
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Synthesis of results

Primary outcome

Six studies (5 observational studies
and 1 RCT) reported semen
parameters.”” '>*"*  Three studies
compared overall at-home collected
semen  parameters with  at-clinic
collected parameters.”” > Only 1 study
reported individual sample outcomes
between the at-home and in-clinic pa-
rameters from the same participants,'*
whereas 2 studies'>'"” reported overall

parameters, either as means with SDs or
medians with interquartile ranges,
depending on data distribution. After
requesting for outcome data as
mean+SD, only 1 study’” was converted
to means using the Wan formula.”

Six studies'”~'>*"*” including 3018
semen samples were included in the
metaanalysis of semen parameters
(semen volume, sperm concentration,
total sperm count, sperm motility, total
motile sperm count, progressive motile

and individual semen parameters. sperm, and normal sperm morphology).
All  studies reported basic semen Comparisons between at-home and in-
FIGURE 3

Risk of bias assessment of observational studies by the risk of bias in
nonrandomized studies of interventions (ROBINS-I) tool
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clinic semen collections are presented
as a forest plot showing the mean dif-
ference (Figure 4).

Semen volume

The semen volume did not differ
significantly when it was collected at
home or in the clinic. Subgroup analysis
indicated no significant difference in
semen volume between the 2 compari-
son groups when stratified by overall
(mean difference [MD], 0.37; 95%
CI, —0.10 to 0.85; 4 studies; 1806 sam-
ples)'>'”*>*” and individual compari-
sons (MD, —0.08; 95% CI, —0.38 to
0.22; 3 studies; 628 samples)'’ "
(Figure 4, A).

Sperm concentration

There was no significant difference be-
tween sperm concentration parameters
in the samples collected at home and in
the clinic or between overall samples
(MD, 5.46; 95% CI, —1.23 to 12.15; 5
studies; 2439 samples)' ' >**"* and in-
dividual samples (MD, 0.82; 95%
CI, —7.09 to 8.73; 3 studies; 628
samples)'’ 7 (Figure 4, B).

Total sperm count

Overall, semen collection at home did
not reduce the total sperm count. In
addition, the subgroup analysis indi-
cated no significant benefit in collecting
semen at home vis-a-vis increasing
semen concentration overall (MD,
14.16; 95% CI, —2.88 to 31.20; 3 studies;
1562 samples)'>*>*  or individual
comparisons (MD, —7.34; 95%
CI, —33.43 to 18.76; 2 studies; 544
samples)m’14 (Figure 4, C).

Sperm motility

The evidence was “very uncertain” on
sperm motility regarding the effect of
collecting semen at home vs in clinic.
Subgroup analysis indicated no signifi-
cant benefit in semen collection at home
vis-a-vis increasing sperm motility
whether considering overall (MD, 0.76;
95% CI, —4.39 to 5.92; 3 studies; 1958

samples)'*>*” or individual compari-
sons (MD, —0.55; 95% CI, —3.67 to
2.58; 2 studies; 424 samples)'®"”

(Figure 4, D).
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FIGURE 4
Estimates of semen parameters

A

1.1 semen volume (ml)

Home collected Clinic collected Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
1.1.1 overall samples
Elzanaty 2008 6.25 2.779 106 5 1.763 273 21.7% 1.25[0.68, 1.82] 2008 —
Gao 2020 3.891 1.583 53 3.426 1.397 49 21.5% 0.46[-0.11, 1.04] 2020 S . —
Sacha 2021 2.8 1.6 125 2.8 1.3 119 26.5% 0.00[-0.37,0.37] 2021
Stimpfel 2021 2.6 1.2 837 2.6 1.1 244 30.3% 0.00[-0.16, 0.16] 2021
Subtotal (95% Cl) 1121 685 100.0% 0.37 [-0.10, 0.85]

Heterogeneity: Tau? = 0.19; Chi? = 19.01, df = 3 (P = 0.0003); I = 84%
Test for overall effect: Z = 1.53 (P = 0.13)

1.1.2 within individuals

Licht 2008 2.82 145 170 3.09 1.56 170 46.9% -0.27[-0.59,0.05] 2008 — &

Gao 2020 3.764 1.551 102 3.577 1.438 102 35.0% 0.19[-0.22,0.60] 2020 e e —
Sacha 2021 2.9 1.5 42 3 1.5 42 18.1% -0.10[-0.74,0.54] 2021 e —
Subtotal (95% CI) 314 314 100.0% -0.08 [-0.38,0.22] i

Heterogeneity: Tau? = 0.02; Chi> = 2.96, df = 2 (P = 0.23); I> = 32%
Test for overall effect: Z = 0.52 (P = 0.61)

-1 -0.5 0 0.5 1
) 2 5 Favours [clinic] Favours [home]
Test for subgroup differences: Chi* = 2.46, df = 1 (P = 0.12), I> = 59.3%

B

1.2 sperm concentration (M/ml)

Home collected Clinic collected Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year 1V, Random, 95% CI
1.2.1 overall samples
Song 2007 58 40 236 59 40 397 30.1%  -1.00[-7.44, 5.44] 2007 —a—
Elzanaty 2008 125.5 73.835 106 113.55 65.56 273 12.3% 11.95[-4.11, 28.01] 2008 T
Gao 2020 50.908 49.433 53 58.043 51.708 49 9.1% -7.13 [-26.80, 12.53] 2020 ==
Stimpfel 2021 60.7 33 837 51.9 36.9 244 33.5% 8.80[3.66, 13.94] 2021 -
Sacha 2021 79.3 64.4 125 66.1 43.8 119 15.1% 13.20[-0.56, 26.96] 2021 —
Subtotal (95% CI) 1357 1082 100.0%  5.46 [-1.23, 12.15] <>

Heterogeneity: Tau? = 27.92; Chi? = 8.90, df = 4 (P = 0.06); I* = 55%
Test for overall effect: Z = 1.60 (P = 0.11)

1.2.2 within individuals
Licht 2008 51.29 44.49 170 52.85 48.81 170 63.5% -1.56[-11.49,8.37] 2008 ——
Gao 2020 61.581 73.618 102 54.695 50.896 102 20.7% 6.89[-10.48, 24.25] 2020 —
Sacha 2021 81 51.5 42 78.6 40.9 42 15.8% 2.40[-17.49, 22.29] 2021 ——
Subtotal (95% CI) 314 314 100.0% 0.82 [-7.09, 8.73]

Heterogeneity: Tau? = 0.00; Chi* = 0.71, df = 2 (P = 0.70); I = 0%
Test for overall effect: Z = 0.20 (P = 0.84)

-50 -25 0 25 50
. - 2 Favours [clinic] Favours [home]
Test for subgroup differences: Chi? = 0.77, df = 1 (P = 0.38), I> = 0%

Cc

1.3 total sperm count (M/ejaculation)

Home collected Clinic collected Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
1.3.1 overall samples
Elzanaty 2008 526.5 310.028 106 521 305.407 273 6.1%  5.50 [-63.75, 74.75] 2008
Gao 2020 171.466 165.764 53 198.6 184.28 49 6.2% -27.13 [-95.35, 41.09] 2020 — =
Stimpfel 2021 156.3 113.6 837 138.6 131.4 244 87.7% 17.70 [-0.49, 35.89] 2021 1B
Subtotal (95% CI) 996 566 100.0% 14.16 [-2.88, 31.20] >

Heterogeneity: Tau? = 0.00; Chi? = 1.61, df = 2 (P = 0.45); I> = 0%
Test for overall effect: Z = 1.63 (P = 0.10)

1.3.2 within individuals

Licht 2008 134.75 133.98 170 150.12 154.13 170 72.3% -15.37 [-46.07, 15.33] 2008 —
Gao 2020 198.873 181.539 102 185.269 179.599 102 27.7% 13.60[-35.95,63.16] 2020 B B E—
Subtotal (95% CI) 272 272 100.0% -7.34[-33.43,18.76] <

Heterogeneity: Tau? = 0.00; Chi? = 0.95, df = 1 (P = 0.33); I* = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

I

-100 -50 0 50 100
. . N Favours [clinic] Favours [home]
Test for subgroup differences: Chi? = 1.83, df = 1 (P = 0.18), I = 45.3%
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FIGURE 4
(Continued)

D

1.4 sperm motility (%)

Home collected Clinic collected

Mean Difference

Mean Difference

individual analyses, collecting semen
at home vs in clinic did not seem to
increase the total motile sperm count
(MD, —6.02; 95% CI, —27.26 to
15.22; 2 studies; 877 samples)'”*° and

(Figure 4, E).

Progressive motility
There was no significant difference in
progressive motility between home-

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
1.4.1 overall sample
Song 2007 41 17 236 44 19 397 36.5% -3.00[-5.86,-0.14] 2007 ——
Sacha 2021 453 22.6 125 443 225 119 27.5% 1.00 [-4.66, 6.66] 2021 B I —
Stimpfel 2021 59.5 19.6 837 55.1 21.9 244 36.0% 4.40 [1.35, 7.45] 2021 —
Subtotal (95% CI) 1198 760 100.0% 0.76 [-4.39, 5.92] -*.-—
Heterogeneity: Tau? = 16.82; Chi® = 12.04, df = 2 (P = 0.002); I> = 83%
Test for overall effect: Z = 0.29 (P = 0.77)
1.4.2 within individuals
Licht 2008 50.8 15.6 170 51.1 15.5 170 89.3% -0.30[-3.61,3.01] 2008 —-—
Sacha 2021 49.7 21.8 42 523 228 42 10.7% -2.60[-12.14, 6.94] 2021
Subtotal (95% CI) 12 212 100.0% -0.55[-3.67, 2.58] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.20, df = 1 (P = 0.66); I> = 0%
Test for overall effect: Z = 0.34 (P = 0.73)
-0 5 0 5 10
. 5 > Favours [clinic] Favours [home]
Test for subgroup differences: Chi? = 0.18, df = 1 (P = 0.67), I* = 0%
1.5 total motile count (M)
Home collected Clinic collected Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year 1V, Random, 95% CI
1.5.1 overall samples
Song 2007 67 73 236 81 84 397 64.9% -14.00[-26.45, -1.55] 2007 —i—
Sacha 2021 108.3 109.9 125 99.6 107.4 119 35.1% 8.70 [-18.57, 35.97] 2021 I B E—
Subtotal (95% ClI) 361 516 100.0% -6.02[-27.26, 15.22] o
Heterogeneity: Tau? = 140.69; Chi? = 2.20, df = 1 (P = 0.14); I* = 55%
Test for overall effect: Z = 0.56 (P = 0.58)
1.5.2 within individuals
Licht 2008 73.72 79.9 170 84.04 96.81 170 85.4% -10.32[-29.19, 8.55] 2008 ——
Sacha 2021 123.1 111.3 42 127.8 101.6 42 14.6% -4.70[-50.28, 40.88] 2021
Subtotal (95% ClI) 212 212 100.0% -9.50 [-26.93, 7.94] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.05, df = 1 (P = 0.82); I> = 0%
Test for overall effect: Z = 1.07 (P = 0.29)
-50 -25 0 25 50
. 5 5 Favours [experimental] Favours [control]
Test for subgroup differences: Chi* = 0.06, df = 1 (P = 0.80), I = 0%
Kerdtawee. Effect of semen collection location on parameters and outcomes. Am ] Obstet Gynecol 2022.
Total motile sperm count (MD, —9.5; 95% CI, —26.93 to and clinic- collected semen groups
In the respective overall subgroup and 7.94; 2 studies; 414 samples)'®'” regardless of the overall sample (MD,

1.17; 95% CI,
studies; 1114 samples)
vidual samples (MD,
Cl, —294 to 4.99; 1
samples)'’ (Figure 4, F).

—2.42 to 4.76; 3
192520 or indi-
1.02; 95%
study; 204

lf Comparison of semen volume; B, Comparison of sperm concentration; C, Comparison of total sperm count; D, Comparison of sperm motility; E,
Comparison of total motile sperm count; F, Comparison of progressive sperm motility; G, Comparison of normal morphology.

Cl, confidence interval; /V, weighted mean; SD, standard deviation.
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FIGURE 4
(Continued)

F

1.6 progressive motile (%)

Home collected

Clinic collected Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.6.1 overall samples
Song 2007 30 7 236 31 7 397 47.4% -1.00[-2.13,0.13] 2007 s
Elzanaty 2008 49 18.26 106 45 14.812 273 31.4%  4.00[0.11, 7.89] 2008 —a—
Gao 2020 41.816 15.388 53 39.979 15.048 49  21.2% 1.84 [-4.07, 7.75] 2020 .
Subtotal (95% CI) 395 719 100.0% 1.17 [-2.42, 4.76] e
Heterogeneity: Tau? = 6.74; Chi® = 6.48, df = 2 (P = 0.04); I* = 69%
Test for overall effect: Z = 0.64 (P = 0.52)
1.6.2 within individuals
Gao 2020 42.6 14.479 102 41.579 14.414 102 100.0% 1.02 [-2.94, 4.99] 2020 i
Subtotal (95% Cl) 102 102 100.0% 1.02 [-2.94, 4.99]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.50 (P = 0.61)
-10 -5 0 5 10
. ) Favours [home] Favours [clinic]
Test for subgroup differences: Chi? = 0.00, df = 1 (P = 0.96), I> = 0%
G
1.7 normal morphology (%)
Home collected Clinic collected Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
1.7.1 overall samples
Elzanaty 2008 6 2.779 106 6.5 3.174 273 47.3% -0.50[-1.15,0.15] 2008 —a—r
Gao 2020 3.959 2.131 53 3.8 1.926 49 36.5% 0.16 [-0.63, 0.95] 2020 . —
Stimpfel 2021 8.7 8.2 837 8.2 9.4 244 16.2% 0.50 [-0.80, 1.80] 2021 =
Subtotal (95% CI) 996 566 100.0% -0.10 [-0.66, 0.46] e oo
Heterogeneity: Tau? = 0.06; Chi? = 2.66, df = 2 (P = 0.26); I> = 25%
Test for overall effect: Z = 0.34 (P = 0.73)
1.7.2 within individuals
Licht 2008 469 3.36 170 4.43 291 170 38.1% 0.26[-0.41, 0.93] 2008 e e
Gao 2020 3.905 1.974 102 3.839 1.843 102 61.9% 0.07 [-0.46, 0.59] 2020 t
Subtotal (95% CI) 272 272 100.0% 0.14 [-0.27, 0.55]

Heterogeneity: Tau? = 0.00; Chi? = 0.20, df = 1
Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Chi? = 0.45, df =

(P =0.65); 1> = 0%

1(P=0.50), 1> =0%
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Normal morphology

Evidence suggests that collecting
semen at home vs in the clinic does
not change the normal sperm
morphology. Subgroup analysis indi-
cated no significant benefit to either
location, whether it was overall sam-
ples (MD, —0.10; 95% CI, —0.66 to
0.46; 3 studies; 1562 samples)'>**” or
individual samples (MD, 0.14; 95%
CI, —0.27 to 0.55; 2 studies; 544
samples)'>'* (Figure 4, G).

8 American Journal of Obstetrics & Gynecology

Secondary outcome

The scope of fertility outcomes includes
fertilization, usable blastocyst, preg-
nancy, miscarriage, and live birth rates.
Two studies'>”” were conducted with
IVF or intracytoplasmic sperm injection
(ICSI) populations and reported fertil-
ization rates (defined as the number of 2
pronuclear stage embryos or number of
metaphase II oocytes) with a total of
10,109 metaphase II oocytes and preg-
nancy rates (defined as the number of

MONTH 2022

positive beta-human chorionic gonado-
tropin tests or embryo transfers) with a
total of 976 transfers. The other 2
studies'®*® were conducted among
people who underwent IUI and reported
only pregnancy rates (defined as an ul-
trasonographic finding of fetal cardiac
activity/number of IUIs) with a total of
765 IUIs. Thus, a metaanalysis of preg-
nancy rates was conducted with these
specific IVF/ICSI and IUI subgroups.
Two studies'™’  reported usable
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FIGURE 5

Fertility outcomes between home and clinic semen collection

A

2.1 fertilization rates

Home collected

Clinic collected

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Sacha 2021 889 1141 943 1215 46.1% 1.00 [0.96, 1.05]

Stimpfel 2021 3803 5968 1135 1785 53.9% 1.00 [0.96, 1.04]

Total (95% ClI) 7109 3000 100.0% 1.00 [0.97, 1.03]

Total events 4692 2078

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.95); I> = 0%

0.85 0.9 1 1.1

T
Test for overall effect: Z = 0.20 (P = 0.84) Favours [home] Favours [clinic] &
B
2.2 pregnancy rates
Home collected Clinic collected Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
2.2.1 1UI
Yavas 2004 12 95 10 37  47.0% 0.47[0.22, 0.99] 2004 ——
Song 2007 25 236 29 397  53.0% 1.45[0.87, 2.42] 2007 —i—
Subtotal (95% CI) 331 434 100.0% 0.85 [0.28, 2.59] e
Total events 37 39
Heterogeneity: Tau? = 0.54; Chi? = 6.05, df = 1 (P = 0.01); 1> = 83%
Test for overall effect: Z = 0.28 (P = 0.78)
2.2.2 IVF/ICSI
Sacha 2021 38 67 31 64 31.6% 1.17 [0.84, 1.63] 2021 —m—
Stimpfel 2021 221 653 66 192 68.4% 0.98 [0.79, 1.23] 2021 t
Subtotal (95% Cl) 720 256 100.0% 1.04 [0.86, 1.25]
Total events 259 97
Heterogeneity: Tau? = 0.00; Chi? = 0.75, df = 1 (P = 0.39); I = 0%
Test for overall effect: Z = 0.42 (P = 0.68)
0.1 02 05 2 5 10
Favours [clinic] Favours [home]

Test for subgroup differences: Chi? = 0.12, df = 1 (P = 0.73), I> = 0%
A, Comparison of fertilization rate; B, Comparison of pregnancy rate (intrauterine insemination/in vitro fertilization outcomes).

Cl, confidence interval; M-H, Mantel-Haenszel.
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blastocyst rates, but there were differ-
ences in the definitions and methods of
outcome measurement. Sacha et al'’
defined the number of day 5 transfer-
able and freezable quality blastocysts/
number of 2 pronuclear stage embryos,
but Stimpfel et al”’ defined it as the
proportion of transferred or cry-
opreserved embryos (referred to as day
5/6 blastocysts) per number of embryos
obtained. Consequently, we could not
conduct a metaanalysis for this
outcome, and there were no data on
miscarriage and live birth rates in any
of the included studies. Therefore, a
metaanalysis could not be performed
on these parameters either. Forest plots

of the estimated fertility outcomes are
shown in Figure 3.

Fertilization rates

Evidence suggests that collecting semen
at home vs in clinic did not increase
fertilization rates in the IVF cycle (risk
ratio [RR], 1.00; 95% CI, 0.97—1.03; 2
studies; 6770 events) (Figure 5, B).!5?7

Pregnancy rates

The evidence is very uncertain in relation
to the effect of collecting semen at home
on the pregnancy rate in the IUI and
IVE/ICSI cycles (RR, 0.85; 95% CI,
0.28—2.59; 2 studies'®’®; 76 events
and RR, 1.04; 95% CI, 0.86—1.25; 2

studies'>?’; 356 events, respectively)
(Figure 5, A and B).

Quality of the studies

The quality of evidence for all semen
parameters was very low owing to selec-
tion bias, lack of blinding, and impreci-
sion of estimation in the included
studies. We rated the quality of evidence
for the fertility rate as very low because of
a lack of information on participant se-
lection and blinding in the included
studies and small sample sizes. We rated
the quality of evidence as very low for the
pregnancy rate because of a lack of
blinding, small sample size, and selection
bias.
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Principal findings

This present review is one of the earliest
systematic reviews and metaanalyses to
estimate the effect of location (home- vs
clinic-collection) on semen parameters
and fertility outcomes, including an
estimated average from 3018 semen
samples from participants between 20
and 58 years of age. We analyzed and
reported the estimated outcomes in
subgroup comparisons as overall and
individualized samples but could not
report the summarized outcome as total
estimated, because the individual data
were a subset of overall data in some
studies.'>"”

The results of the metaanalysis for
each subgroup showed that the semen
volume, sperm concentration, total
sperm count, sperm motility, total
motile sperm count, progressive motile
sperm, and normal sperm morphology
were not negatively affected by the
location of semen collection. There are
concerns that the transport time of tak-
ing semen collected at home to the lab-
oratory may affect semen or sperm
quality because of (1) increased exposure
of spermatozoa to seminal plasma; or (2)
changes in temperature during trans-
port. However, no negative impact on at-
home collected semen was found for any
semen parameters, regardless of whether
ICSI/IVF or IUI cycles were used. These
results might be explained by the semi-
controlled effect of some confounders
such as length of abstinence (normally
2—7 days)”” but can range between 1 and
30 days (median: 4 days). According to
the WHO guidelines, most studies
report transferring samples to the labo-
ratory on time, but 3 studies'*>*7 re-
ported that the time to transport was
between 1.5 and 2 hours with no nega-
tive impact on semen quality.

Other potential confounding effects
on outcomes included baseline under-
lying medical conditions, endocrine
system health, psychological status,
medications or substances used, and
methods used to collect semen. In
addition, the techniques, instruments,
and procedures used to analyze each
semen parameter,””'*” such as con-
ventional ~manual procedures or

computer-aided sperm analysis, could be
confounders.

During this present COVID-19
pandemic, there were more confound-
ing variables from COVID-19-related
factors, such as history of viral infec-
tion, which may have effects on the male
reproductive system from proposed hy-
potheses including viruses directly
damaging the target cell, or inflamma-
tory response by cytokines, or testicular
damage from fever.”® There was a report
of low testosterone levels after recovery
from COVID-19, especially in patients
with a history of severe symptoms.”” In
addition, in a study by Gonzalez et al,”
the status of COVID-19 mRNA vacci-
nation may have an effect on the semen
parameters, which showed a significant
increase in the sperm parameters.
However, small and larger samples are
needed for effective conclusions. None
of the included studies provided infor-
mation about this potential confounder.

Only 2 included studies' >’ reported
the adjusted outcomes and added male
age, whereas 1 study reported the num-
ber of days of abstinence and added fe-
male age, fertilization method, and the
number of oocytes retrieved or embryos
transferred for fertility outcomes. Other
studies did not mention the potential
confounding factors mentioned above,
which might affect the certainty of the
estimated outcome and might be a lim-
itation of the review.

Sperm parameters and clinical out-
comes can be proxied for infertility
outcomes. The fertilization rate was
comparable between the 2 groups with
no heterogeneity in the 2 studies, and the
pregnancy rates, even in the subgroups
of those who underwent ICSI/IVF or
IUI, were not significantly different be-
tween the at-home and in-clinic semen
collections. Another point of concern is
the effect of conventional IVF or ICSI on
fertilization and pregnancy rates. Only 1
of the included studies, that is, the one by
Stimpfel et al,”” showed results regarding
fertility outcomes (only pregnancy rate)
in the IVF and ICSI subgroups. After we
performed a metaanalysis, there was no
difference in pregnancy rates between
the 2 sites of semen collection when only
conventional IVF cycles or ICSI cycles
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were included. These results may be
owing to the nonsignificant differences
in the semen parameters used in the ART
procedure. For the estimated outcome of
pregnancy rates in the IUI subgroup,
there was high heterogeneity. Therefore,
we explored this and assumed that the
difference in outcome might be owing to
differences in methodology and con-
founding factors such as baseline female
factor, protocol, and the procedure used,
which were not adjusted in some studies.

The reason these confounders were
considered significant is that they may
have contributed to the considerable
heterogeneity in addition to the differ-
ences in design and methodology for
each study. The overall quality of evi-
dence was another factor determined by
this metaanalysis. To this end, we used
the GRADE system for cohort-type
studies according to the study design it-
self. Considerable heterogeneity was
found in semen volume and motility
outcomes. Heterogeneity among studies
often occurred within a subgroup of the
overall sample, whereas within-person
comparisons had no heterogeneity.
This may be owing to differences in
methodology and baseline characteris-
tics, leading to interpersonal variation
effects. The implications of the estimated
outcomes from the current review
should be generalized with caution
because of the limitations of the review.

Strengths and limitations

This is one of the earliest systematic re-
views and metaanalyses conducted with
all currently available data and large
samples comparing the effect of at-home
vs in-clinic semen collection on semen
parameters and clinical outcomes (ie,
pregnancy rates). A systematic review
was conducted following the Cochrane
and MOOSE guidelines. In addition,
subgroup analysis was used to reduce
bias and the effects of heterogeneity
among studies and to estimate
robustness.

A limitation of this review is that most
of the included studies were observa-
tional, with only 1 study being an RCT. A
low-quality study design eroded the
quality of evidence from the RCT,
resulting in greater heterogeneity among
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studies. Furthermore, most studies did
not adjust for potential confounders,
which may have affected the outcomes of
the original studies. A lack of interme-
diate- and long-term clinical outcomes
exists, for example, miscarriage and live
birth rates. Therefore, more high-quality
studies such as RCTs are needed to
strengthen the evidence for future
practice.

Comparison with existing literature
This review is one of the earliest sys-
tematic reviews and metaanalyses to es-
timate the outcome of location of semen
collection and to inform whether it af-
fects semen parameters and fertility
outcomes. Thus, there are no existing
reviews available for comparison with
this review.

Conclusions and implications

Evidence indicates that collecting semen
at home did not result in any significant
difference in semen parameters, fertility
rates, or pregnancy rates. Further studies
should include more high-quality RCTs.
The outcomes of this evidence-based
metaanalysis support at-home semen
collection as a qualitatively acceptable
option, particularly during the COVID-
19 pandemic, which may play a role in
future routine ART services. |
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