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Male Contraception Development: Monitoring Effective 
Spermatogenesis Suppression Utilizing a User-Controlled 
Sperm Concentration Test Compared with Standard Semen 
Analysis

Yanhe Lue, M.D.1, Ronald Swerdloff, M.D.1, Youngju Pak, Ph.D.1,2, Brian T. Nguyen, M.D.3, 
Fiona Yuen, M.D.1, Peter Y. Liu, M.D.1, Diana L. Blithe, Ph.D.4, Christina Wang, M.D.1,2

1Division of Endocrinology, Department of Medicine

2Clinical and Translational Science Institute, The Lundquist Institute at Harbor-UCLA Medical 
Center,

3Department of Obstetrics and Gynecology, Keck School of Medicine, University of Southern 
California,

4Contraceptive Development Program, Eunice Kennedy Shriver National Institute of Child Health 
and Human Development, NIH.

Abstract

Objective: To determine whether a user-controlled sperm concentration test compared 

to standard semen analysis can effectively monitor spermatogenesis suppression for male 

contraception.

Design: Single center, prospective sub-study of the ongoing clinical trial: “Study of Daily 

Application of Nestorone® and Testosterone Combination Gel for Male Contraception.”

Setting: Research institute at an academic medical center.

Participants: Couples participating in the male contraceptive clinical trial.
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Interventions: None

Main Outcome Measure: The ability by participants to monitor sperm suppression to a 

threshold compatible with contraceptive efficacy utilizing a user-controlled test verified by sperm 

concentration determined by standard laboratory methods.

Results: Thirty-eight men participating in a hormonal male contraceptive clinical trial provided 

multiple samples during spermatogenesis suppression for this sub-study. Participants, employing 

a user-controlled test, correctly identified the absence of sperm (a negative test) in 100% of their 

laboratory-confirmed azoospermic samples (n= 122). Participants also identified 100% of samples 

(n=73) with sperm >0.2 million/ml as positive. Sperm counts between 0.01 and 0.2 million/ml 

were identified as negative in 96% of samples. Trial participants noted the overall ease of using the 

test with respect to sample preparation, test timing, and result interpretation, and that they could 

accurately use this test at home without difficulty.

Conclusion: Participants undergoing spermatogenesis suppression in a hormonal male 

contraceptive trial performed user-controlled test to determine whether their semen sperm 

concentration was ≤ or >0.2 million sperm/ml. Compared to standard semen analyses, participants 

correctly identified 100% of samples with sperm counts >0.2 million/ml as positive (Sensitivity 

100%). A positive result when the couple is using a male contraceptive method triggers the 

need for semen analysis by a laboratory while the couple uses another method of contraception. 

Participants correctly diagnosed samples ≤0.2 million sperm/ml as negative in 99% of samples 

(Specificity 99%). A negative result indicates a sperm concentration ≤0.2 million/ml, well below 

the threshold of ≤1 million/ml offering contraceptive efficacy demonstrated by prior studies. 

At-home sperm concentration test would minimize the need for users to return to the clinic to 

monitor suppression of spermatogenesis, decreasing cost and burden of male contraception trials 

and increasing practicality of the method.

(Clinical Trial registration: NCT: 03452111)

Capsule

User-controlled tests identify severe oligozoospermia or azoospermia associated with 

contraceptive efficacy, minimize need for clinic visits to monitor spermatogenesis suppression, 

reducing costs and burdens in male contraceptive development and increasing practicality of 

developed male methods.

Keywords

Male contraception; hormonal male contraception; spermatogenesis suppression; at-home sperm 
concentration test

Introduction

Despite available methods of contraception, the rate of unintended pregnancy remains at 

45%. Men and women express willingness to add use of male contraceptive methods 

if products are developed. After decades of research, a novel transdermal hormonal gel 

has reached late phase clinical development with high likelihood of progressing to a 

commercial product for effective, reversible male contraception (1). Additional products in 
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the pipeline for male contraception (both hormonal and non-hormonal) are at earlier stages 

of development (2). Among the developmental challenges is the need for large clinical trials 

with frequent monitoring to assess sperm suppression, maintenance during efficacy, and 

return to normal sperm production in recovery. A validated tool that would assist with these 

assessments will reduce cost and accelerate male contraceptive development.

In the hormonal approach, sperm suppression is achieved by administering an exogenous 

progestin, which causes negative feedback on the hypothalamic-pituitary-testicular axis 

and reduces the intratesticular testosterone (T) concentrations (2–4) below the amount 

needed to support spermatogenesis (5–7). Exogenous T is administered to maintain serum 

T levels in the adult male reference range to support sexual function, secondary sexual 

characteristics, and androgen-dependent effects in non-gonadal tissues but is insufficient to 

support spermatogenesis (8). The suppressive effects are reversible upon treatment cessation 

(9).

A transdermal gel containing a progestin (Nestorone, NES) and T is currently undergoing 

evaluation for safety and contraceptive efficacy in a Phase IIb clinical trial in couples at 

risk of pregnancy. We are determining pregnancy rates when the sperm concentration is 

suppressed to ≤ 1 million/ml, at which point the couple begins to use the experimental gel 

as the sole method of contraception. Prior efficacy trials of hormonal male contraceptive 

prototypes in couples have demonstrated that suppression of sperm concentration to ≤ 

1 million/ml (independent of motility) is sufficient to prevent pregnancy in the female 

partner at rates equal to or better than typical use failure rates of pills approved for female 

contraception (10–17). Our prior study showed that at week 16 to 20 after application of 

NES/T most men (> 80%) would have a sperm concentration (0.2 million/ml)(18). In prior 

studies sperm motility was markedly suppressed when concentration was ≤1.0 million/ml 

rendering motility assessment unnecessary (18–20).

Currently, the gold standard method to measure sperm concentration requires counting 

spermatozoa in a hemocytometer under the microscope performed by a trained technologist 

(21, 22). In our Phase IIb efficacy trial, participants provide ~24 samples throughout 

screening, suppression, efficacy, and recovery periods (approximately 2 years). For a trial 

recruiting subjects with a goal to have 200 couples complete a year of efficacy, the estimated 

number of sperm counts is ~7200 (including screen failures and subjects who discontinue 

early). Pivotal Phase III trials may require numbers equivalent to the 20,000 cycles required 

for a new drug for female contraception; thus, subject recruitment would be 4 to 5 fold 

higher than is needed for Phase II. Large-scale efficacy trials for current or future male 

contraceptive agents that function via suppressing spermatogenesis will benefit from a 

low cost, practical method of monitoring sperm concentration, reducing cost of studies 

and burden on the participants. To this end, the ongoing hormonal male contraceptive 

efficacy of daily application NES/T gel study includes an approved sub-study to determine 

if a user-controlled test performed by participants would provide accurate evidence of 

spermatogenesis suppression, confirming that a man has or has not reached a threshold 

that is compatible with contraceptive effectiveness. Sperm concentration is verified from 

the same sample by a laboratory technologist using the standardized method to count the 

number of spermatozoa with a hemocytometer under a microscope (21). We also describe 
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preliminary data on participants’ attitudes and assessments of self-testing using an at-home 

test for hormonal male contraceptive monitoring of spermatogenesis suppression.

Participants and Methods

Study participants

The ongoing Phase IIb efficacy trial: “Study of Daily Application of Nestorone® (NES) 

and Testosterone (T) Combination Gel for Male Contraception” (www.clinicaltrials.gov, 

NCT 03452111) is being conducted by the Eunice Kennedy Shriver National Institute 

of Child Health and Human Development (NICHD) in collaboration with the Population 

Council. The main study is ongoing in the NICHD Contraceptive Clinical Trials Network 

(CCTN) and includes multiple clinical sites in the United States and international sites. A 

substudy was added to the main study protocol (Version 8) with the goal to investigate 

the ability by participants to identify if their sperm count is below a threshold (e.g., <1 

million/ml) required for effective contraception utilizing a user-controlled at-home test, 

compared to sperm concentration determined by standard laboratory methods. Couples that 

met the eligibility criteria of the main study at one clinical site, the Lundquist Institute at 

Harbor-UCLA Medical Center, were invited to participate in this sub-study. Actual sperm 

counts were confirmed by the technician-dependent standard semen analysis. In the main 

study, couples use another method of contraception during a suppression phase and enter 

an efficacy phase when two consecutive sperm concentration reached ≤ 1 million/ml, after 

which the couple uses the combined NES/ T gel as their only method of contraception. 

The purpose of the sub-study was explained to both the male and female partners after they 

passed screening and were enrolled in the main clinical trial. The Sub-study described in 

the main study (Version8) was approved by the Central Institutional Review Board (Advarra 

Integrated Solutions) as well as the local IRB at The Lundquist Institute. The male partner 

gave written, informed consent for participation in the sub-study using a consent form 

specific for the sub-study.

Study Design

Hormonal male contraception is highly effective when sperm concentrations were 

suppressed to <1 million sperm/ml. The main clinical trial protocol for semen analysis 

followed the WHO laboratory manual for the examination and processing of human semen, 

5th Edition (21). In this sub-study, we also used a commercially available user-controlled 

test (SpermCheck-V) (23). The test information claimed that the test can detect sperm 

concentration >0.25 million/ml, giving an effectiveness margin between 0.25 to 1 million 

sperm/ml. This user-controlled test for sperm concentration has not been validated for 

monitoring suppression of spermatogenesis in male contraceptive studies. The SpermCheck-

V results were not used as a suppression parameter in the ongoing clinical study. Sub-study 

participants provided semen samples according to the main clinical trial protocol and 

processed a small portion of their own semen sample using the SpermCheck-V test under 

observation of the laboratory technologist. The same sample was analyzed by standard 

methodology of assessing sperm concentration by a trained technologist but the results were 

not made available to participants. Participants used SpermCheck-V tests at the following 

time points when possible: (1) start of treatment to provide a positive control; (2) during the 
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suppression phase after their sperm concentration decreased to <5 million/ml, (usually about 

4 to 8 weeks after starting gel application; 3) entry into the efficacy phase (as determined 

by two semen samples with a sperm concentration of ≤1 million/ml by hemocytometer); 

and (4) at 4 or 8 weeks after entry into the efficacy phase. Efforts focused on analyzing 

samples from all participants enrolled in the sub-study with sperm concentrations in the 

critical range of 0.01 million/ml to ~ 1 million/ml and results were verified by standard 

method of assessing sperm concentration by a technologist.

SpermCheck-V Test

SpermCheck-V is a sensitive lateral flow immune-chromatographic device that detects a 

sperm specific acrosome protein SP-10 (23–26). The SpermCheck-V test was designed 

and optimized for a threshold of detection of ≥0.25 million sperm/ml. It was validated in 

144 post-vasectomy samples with a sensitivity of 93% and a specificity of 97% (23). Two 

batches of the commercially available SpermCheck-V Kits were purchased from vendors or 

directly from the manufacturer, and a third batch was a gift from the manufacturer (DNA 

Diagnostics Center, Fairfield, OH). While we were unable to study batch variations in our 

laboratory because batches were purchased sequentially for the sub-study, we requested the 

manufacturer to re-test batch variability. The manufacturer’s test report showed that all three 

batches were comparable and detected a positive result for sperm concentration between 

0.25 and 0.5 million /ml. In addition, batch quality control was measured by the density of 

the test line (DXpress Digital Reader, LifeSign) using known sperm concentrations verified 

by the gold standard using microscope counting. At a concentration of 0.25 million/ml 

and 0.4 million/ml, the coefficients of variation were 13.48 and 12.15% respectively (five 

samples were used with each batch).

Study participants (n=38) performed SpermCheck-V on 217 samples according to 

the manufacturer’s instructions (https://www.spermcheck.com/wp-content/uploads/2015/12/

P-5192-B_SCV2_MPS-2013-12-06.pdf). Participants performed the test after semen 

liquefaction (usually 30 to 60 minutes at room temperature and within 3 hours after 

ejaculation). The sperm transfer device provided in the kit was filled with semen to 

the frosted line and the sample was added to the SpermCheck-V Solution bottle and 

mixed gently. After two minutes, five drops of the mixture were added to sample well 

in the cartridge and the result was read at 7 minutes (23). Participants photographed 

the SpermCheck-V cartridge test results using an iPhone at 7 minutes and photographs 

were stored in REDCap® database (https://www.project-redcap.org/). The male participant 

interpreted the test results: positive results exhibited both control and test lines that were 

visible on SpermCheck-V device (Fig. 1 A, B, and C). If a control line appeared, but the test 

line was invisible, this was a negative result indicating the sperm concentration was ≤0.25 

million/ml according to manufacturer claims (Fig. 1 D and E). If a control line was not 

visible, the test was invalid thus requiring a repeat test.

Sperm concentration by hemocytometer method

Sperm concentration was determined in the Andrology laboratory at The 

Lundquist Institute by technologists following the methods detailed in 

the “WHO laboratory manual for the examination and processing of 

Lue et al. Page 5

Fertil Steril. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.spermcheck.com/wp-content/uploads/2015/12/P-5192-B_SCV2_MPS-2013-12-06.pdf
https://www.spermcheck.com/wp-content/uploads/2015/12/P-5192-B_SCV2_MPS-2013-12-06.pdf
https://www.project-redcap.org/


human semen” without modifications (21) (https://apps.who.int/iris/bitstream/handle/

10665/44261/9789241547789_eng.pdf?sequence=1&isAllowed=y, pages 32 to 52). Semen 

samples were diluted with sperm immobilizing solution, two aliquots were loaded into each 

chamber of the improved Neubauer hemocytometer, the number of sperm were assessed 

in the center grid of both chambers under 20X phase microscopy until 200 sperm were 

counted, and the average number of sperm in both chambers were used provided the 

difference between the two chamber is <15%. If the sperm concentration was low, all 

nine grids of the hemocytometer were assessed until 200 cells were counted taking at least 

30 minutes per chamber. If there are <25 spermatozoa counted in all nine grids of the 

hemocytometer chamber, the concentration is <56,000 sperm per ml. This is the lower limit 

of quantification using a hemocytometer for an acceptable sampling error of ± 20% (21, 27).

Acceptability survey

Upon completion of their last SpermCheck-V test, 20 trial participants completed a 10-item 

survey. The survey consisted of nine Likert-type queries on the user’s perceived ease or 

difficulty understanding how to perform, read, and interpret the SpermCheck-V test results; 

how confident they were in interpreting the test at varying sperm concentration levels; 

and how satisfied they were with using the test kit. The last item asked if the participant 

would prefer to verify sperm suppression via an at-home test kit like SpermCheck-V versus 

conventional lab-based semen analysis (see Survey in Supplemental text).

Study Size and Statistical analysis

We computed the total number of semen samples required based on the precision in 

estimating the confidence interval for the sensitivity or specificity. Two hundred semen 

samples provide a margin of 6 to 10% error, with a sensitivity or specificity set at 90% 

and an assumed prevalence of 70% of the sperm concentration assessed would be ≤0.25 

during spermatogenesis suppression based on a prior study of NES/T gel in heathy men (18), 

accounting for a potential within-participant clustering effect. The accuracy of SpermCheck-

V was calculated using sensitivity and specificity, along with 95% confidence intervals 

(CI). The within-participant clustering effect was considered in the variance estimation 

when computing the confidence interval (28, 29). We additionally evaluated the impact of 

reducing the threshold value to 0.20 million/ml as a stricter threshold for contraceptive 

efficacy to determine whether this will provide better specificity and sensitivity. Lowering 

the threshold to 0.2 million/ml will further reduce the chance of a negative test when sperm 

concentrations were not suppressed to a level equivalent to contraceptive efficacy. Positive 

and negative predictive values, and accuracy, were computed using the prevalence of our 

sample (32% for test result >0.25 million/ml, 33% for test result >0.20 million/ml). All data 

analyses were performed using SAS 9.4 (Cary, NC: SAS Institute Inc).
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Results

Participants assessment of sperm concentration suppression using the user-controlled 
test

Thirty-eight couples participated in this sub-study and each male participant provided two to 

ten samples. Participants performed sperm concentration assessments using SpermCheck-V 

in 217 samples. Participants identified 144 samples as negative. They identified 73 samples 

as positive. Technologist analysis confirmed that 98.6% of the positive samples were >0.2 

million/ml. One sample with a laboratory derived concentration of 0.04 million/ml produced 

a very faint line (Table 1). Thus, using a sperm threshold of ≤0.2 million/ml, participants 

identified 100% of samples in which sperm counts were >0.2 million/ml as positive. A 

negative result indicated a sperm level that was <0.2 million/ml which is compatible with 

high contraceptive efficacy. Based on these results, a subject who obtained a negative result 

would have confidence that sperm were suppressed to an effective contraceptive level (<0.2 

million/ml).

User-controlled sperm concentration threshold were verified by sperm concentration 
assessed by hemocytometer

Positive test lines were consistently absent (negative test result) in all 122 azoospermic 

samples and in 22 of 23 severely oligozoospermic samples (sperm concentrations >0.01 

and ≤0.2 million/ml) (Fig. 1). For samples with confirmed sperm concentration between 

0.01 and 0.25 million/ml, one sample showed a very faint positive test line at a sperm 

concentration of 0.04 million/ml.

The manufacturer indicated a threshold of 0.25 million/ml. We found that the two samples 

that fell between 0.2 and 0.25 million/ml (0.21, and 0.23 million/ml by quantitative analysis) 

showed a faint positive line. Of note, the acceptable counting error using the hemocytometer 

at such low concentrations is ± 20% (21, 22). The diagnostic accuracy of SpermCheck-V in 

our laboratory according to manufacturer’s recommendation for distinguishing sperm >0.25 

million/ml was 98.4% (95% CI: 95.4%, 99.7%), the sensitivity was 100% (95% CI: 94.8%, 

100%) and the specificity was 97.3% (95% CI: 94.9%, 99.9%). The Positive Predictive 

Value (PPV) was 94.5% (95% CI: 86.8%, 97.8%), and the Negative Predictive was 100% 

(Table 2, left clear panel).

In view of our detection of a positive result with the two samples that fell between 0.2 and 

0.25 million/ml, it appears that the actual threshold for a positive result is >0.2 million/ml. 

Using this lower threshold of 0.2 million/ml to define a positive, the accuracy improved to 

99.5 % (95% CI:97.5%, 99.9%), the Sensitivity was 100% (95% CI: 95.0%, 100%), and 

the Specificity was 99.3% (95% CI: 97.9%, 100%). The Positive Predictive Value (PPV) 

was 98.6% (95% CI: 91.08%, 99.8%), and the Negative Predictive was 100% (Table 2, 

Right grey panel). It should be noted the that 95% CI for the 0.2 million/ml threshold 

overlapped with the 95% CI of the 0.25 million/ml threshold for sperm concentration. These 

results suggest that participants in this hormonal male contraceptive trial with NES/T gel 

can use this test at home to monitor their spermatogenesis suppression to a threshold near 

azoospermia (≤ 0.2 million/ml) with 99.3% specificity and 100% sensitivity. SpermCheck-V 

Lue et al. Page 7

Fertil Steril. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



test was as effective as using the hemocytometer by a technician in a laboratory for the 

purposes of determining adequate spermatogenesis suppression for male contraception to 

allow the participants to enter the efficacy phase where the couple used NES/T gel daily 

application by the male partner as the sole method of contraception (Supplemental Figure 1).

Acceptability Survey

Preliminary data from this pilot study of twenty participants who performed the 

SpermCheck-V using their own semen samples completed the acceptability survey (Table 3). 

With respect to ease-of-use of the SpermCheck-V, more than 90% of respondents reported 

that it was easy or very easy to understand how to use the test. None of the respondents 

reported not being confident about interpreting results at any sperm concentration. Nearly 

all respondents reported satisfaction with the test and 80% would prefer an at-home test like 

SpermCheck-V to a clinic visit with laboratory-based semen analysis. These data will be 

verified in future larger scale study.

Discussion

In male contraceptive development where the hormonal or non-hormonal entity acts by 

suppression of spermatogenesis, monitoring of sperm concentration is critical for assessment 

of the success of the method. Our results indicate that participants can successfully use a 

home test to distinguish between sperm counts above or below a threshold of 0.2 million/ml. 

All participants with a negative SpermCheck-V result had a sperm count that was well 

below the level that provides effective contraception (< 1 million/ml) based on clinical 

contraceptive efficacy studies (12–15). Only one sample with a confirmed sperm count 

between 0.01–0.2 million/ml produced a faint positive result. This hyper-sensitive low sperm 

result would cause the subject to either get a confirmatory quantitative count or repeat the 

test later but would not inaccurately place the couple at risk of pregnancy. Participants 

correctly identified 100% of instances in which sperm concentrations were higher than 0.2 

million/ml. In male hormonal contraception, a positive result may still be compatible with 

effective contraception if the actual sperm count is below 1 million/ml. However, in a case 

where the participant has reached azoospermia or very severe oligospermia as confirmed by 

a negative test result, obtaining a subsequent positive test result would alert the participant 

to the possibility that spermatogenesis has escaped suppression, and it may be prudent for 

the male to obtain a quantitative count to see if the level exceeds 1 million/ml. This warning 

would allow the couple to use a back-up method until confirmation of the count could be 

obtained or until a subsequent home test was again negative.

In large phase 2 and phase 3 male contraceptive studies, semen analysis requires the 

male participant to come to the clinic site. The semen analysis is performed by a trained 

laboratory technician in a laboratory equipped with hemocytometers and a phase contrast 

microscope. This technological requirement will severely restrict the ability of many centers 

to participate in male contraceptive efficacy studies especially in under-resourced countries. 

The availability of a validated user-controlled, at-home test with the ability to detect 

sperm threshold below 1 million/ml (such as SpermCheck-V) will increase convenience for 

participants, reduce costs for study sponsors, and enhance the ability to recruit centers for 
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phase 3 pivotal studies needed for regulatory approval and marketing of the product. Once 

a method is approved, a validated user-controlled test would allow couples to assess the 

suppression of spermatogenesis to an effective level of protection against pregnancy during 

actual use of an approved product.

Determination of low sperm concentration ≤1 million/ml is a labor-intensive procedure that 

requires counting all nine grids on both chambers of the hemocytometer under a microscope 

by a trained technologist (21). The method is costly, cumbersome, and dependent on 

availability of trained technologists in an andrology laboratory when using this standard 

method for assessing sperm concentration. Our results show that SpermCheck-V could be 

used to monitor sperm suppression to the contraceptive threshold of ≤0.2 million/ml. Once 

a negative result is obtained, the couple can rely on male contraception as the sole method 

(15, 18–20). We predict that efficacy would be high because the threshold of ≤0.2 million/ml 

is well under ≤1 million/ml that has been shown to be effective for male contraception. 

Importantly, in this study, we used a mobile phone to take pictures of SpermCheck-V device 

at 7 minutes as a record indicative of a positive or negative result. In future hormonal male 

contraceptive clinical trials, the user can send the SpermCheck-V picture through a mobile 

phone to investigators/laboratory for evaluation and tracking and a central repository for 

storage of the in-home test results. We speculate that the density of the test line may be 

quantified using mobile phone-based image analysis software in the future (30).

The American Urological Association (AUA), the British Society of Urological Surgeons, 

and British Andrology Society vasectomy guidelines state that vasectomy is successful if 

≤0.1 million non-motile sperm/ml are present in post-vasectomy semen samples (31, 32). 

After allowing time for sperm clearance from the reproductive tract, pregnancy risk is 

very low after a single semen sample confirming azoospermia, only non-motile sperm, or 

≤0.1 million/ml non-motile sperm after vasectomy in retrospective studies (33–35). Studies 

on the risk of pregnancy after vasectomy using thresholds higher than 0.1 million motile 

sperm/ml sperm is not available. A recent report on measuring sperm concentration in 

over 9000 semen samples indicated that using the World Health Organization Laboratory 

Manual for the Examination and Processing of Human Semen (21) was sufficiently robust to 

confirm success of vasectomy and efforts to detect occasional motile sperm were futile (36). 

Another study questioned the requirement of assessing sperm motility in post-vasectomy 

semen analyses (over 6000 post-vasectomy semen sample) given the low likelihood of 

finding motile sperm at very low sperm concentrations (when sperm concentration was 

<1 million or < 0.25 million/ml, only 0.5 and 0.3% of samples had motile sperm) (37). 

Estimating sperm concentration to ≤ 0.1 million/ml without assessment of motility is likely 

to be sufficient to classify success/failure of vasectomy. However, the guidelines that define 

failure of vasectomy may not be applicable to male contraceptive development in which 

spermatogenesis is markedly suppressed by a hormonal mechanism and studies show that 

higher thresholds up to <1 million/ml provide effective contraceptive efficacy (12–15).

We demonstrated that all participants from a hormonal male contraceptive efficacy trial 

could process their own semen samples with ease using the SpermCheck-V test. They could 

accurately interpret the results. This user-controlled kit could be an effective and accurate 

tool in male contraceptive efficacy trials to monitor suppression of sperm concentration 
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to a very low threshold ≤0.2 million/ml. We have observed that most men in our study 

maintain their sperm below this threshold if they use the contraceptive gel consistently. Our 

next step is to translate and assess this user-controlled test as an in-home test (performed 

independently by participants) for hormonal male contraception monitoring to ensure the 

negative predictive value remains near 100%. This second substudy has just started. If 

the results are confirmed, this at-home test for the estimation of sperm concentration will 

be invaluable for the pivotal, large-scale efficacy trials required for regulatory approval 

of a male contraceptive product. Using this or a similar at-home test to detect sperm 

concentrations ≤1 million/ml will markedly reduce the number of visits and the burden 

on participants during the long study period required to monitor efficacy of methods that 

suppress spermatogenesis.

We envisaged that once a product that suppresses spermatogenesis is approved for use 

as a male contraceptive, couples begin to use the product and monitor decrease in sperm 

output by an at-home sperm concentration test. The results from this study demonstrate 

convincingly that obtaining a negative test result, the couple may stop other methods 

of contraception and rely on the male method because the threshold for this test is 

0.2 million/ml below the current threshold of 1 million/ml to be effective in preventing 

pregnancy in the female. Presumably, a negative test could be verified by a laboratory 

determined sperm concentration, but it could cut down on the need for obtaining laboratory-

based sperm counts while the test line was still visible. Moreover, once reaching that <0.2 

million/ml threshold, the test has utility in reassuring couples that they are still suppressed 

to a sufficient degree or alerting couples that they may need to get a laboratory sperm 

concentration test and possibly use a backup method until they get the results of the 

lab count. The female partner could witness or perform the test for the male partner, 

providing further assurance for the couple that an effective level of suppression is achieved 

or maintained.

In approving a product that suppresses spermatogenesis for male contraception, the 

instructions will likely advise the user to obtain a laboratory-based sperm concentration after 

some weeks of product use to ensure that sperm concentrations are sufficiently suppressed to 

the contraceptive level. In the current clinical trial, nearly all men are fully suppressed by 24 

weeks, and most are suppressed by 16 weeks if they use the product consistently. However, a 

substantial number of men would have sperm concentrations at ≤ 0.2 million/ml by 4, 6, or 8 

weeks. If they can use SpermCheck V at home, a negative result would allow them to use the 

male contraceptive product much sooner than the threshold for most men which is likely to 

be set conservatively at 12, 16, 20 or 24 weeks. The use of this user-controlled test will make 

the method much more convenient to users by reducing the time to enter efficacy without 

having to come to a clinic for monthly sperm counts or waiting an unnecessarily long time to 

get their first sperm concentration by a laboratory.

In summary, an at-home test for monitoring sperm concentration would be very useful 

for couples using a male contraceptive method that works by inhibiting spermatogenesis 

resulting in marked suppression of sperm output. A negative result with SpermCheck-

V indicates that the sperm concentration is ≤0.2 million/ml; this level would provide 

highly effective contraception for the couple. Validation of this test will minimize 
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the need for clinic visits for semen analyses, reduce costs for developers and reduce 

burden on participants and clinical sites. This will accelerate the pace of male 

contraceptive development and increase practicality of monitoring persistent suppression of 

spermatogenesis, making hormonal male contraceptive an even more practical and attractive 

family planning approach for a couple.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
SpermCheck-V test results in representative semen samples from trial participants in sperm 

suppression phase (sperm concentrations <5 million/ml). The upper positive control line (C) 

indicates all SpermCheck-V test procedures were performed correctly. The lower positive 

test line (T) indicates sperm concentrations were above the threshold (>0.2 million/ml) in 

A (4.8 million/ml), B (1.13 million/ml), and C (0.23 million/ml. There is no line (negative 

result) visible when sperm concentrations were 0.18 million/ml in D and zero (azoospermia) 

in E. SpermCheck-V test results were read and photographs were taken at 7 minutes after 

loading samples into test cartridge.
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Table 1.

Sperm concentration distribution and participant assessment by SpermCheck-V (SC) with threshold positive as 

0.2 million/ml (from 38 participants)

Sperm concentration (million/ml) Number of samples Participant identified as negative Participant Identified as positive

0 122 122 0

0.1 to <0.2 23 22 1

>0.2 to 1 21 0 21

>1 51 0 51

Total 217 144 73
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Table 2.

Verification of SpermCheck-V results versus hemocytometer-derived sperm concentration using a threshold of 

positive at 0.25 Versus 0.2 million/ml

Number of 
samples

Hemocytometer-derived Sperm Concentration (Gold Standard)

SpermCheck-V 
Results

Sperm 
concentration >0.25

Sperm concentration ≤ 
0.25

Sperm 
concentration >0.20

Sperm concentration 
≤0.20

Positive 73 69 4 72 1

Negative 144 0 144 0 144

Total 217 69 148 72 145

Diagnostic accuracy Value 95% CI Value 95% CI

Sensitivity 100% 0.948 to 1.000 100% 0.95 to 1.000

Specificity 97.3% 0.932 to 0.993 99.3% 0.962 to 0.999

Accuracy 98.2% 0.954 to 0.995 99.5% 0.975 to 0.999
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Table 3:

SpermCheck-V acceptability survey results (N=20)

Difficult or very difficult n 
(%)

Neither easy nor difficult n 
(%)

Easy or very easy n 
(%)

Understanding how to use test 0 (0) 0 (0) 20 (100)

Preparing semen sample 0 (0) 0 (0) 20 (100)

Following timing of test 0 (0) 0 (0) 20 (100)

Interpreting test results 0 (0) 1 (5.0) 19 (95.0)

Not confident Neither confident nor 
unconfident Confident

Interpreting test with NORMAL sperm count 0 (0) 1 (5.0) 19 (95.0)

Interpreting test with VERY LITTLE sperm 0 (0) 1 (5.0) 19 (95.0)

Interpreting test with NO sperm 0 (0) 2 (10.0) 18 (90.0)

Unlikely or very unlikely Neither likely nor unlikely Likely or very likely

Likelihood of abstaining or using another 
contraceptive if they had VERY LITTLE sperm 7 (35.0) 3 (15.0) 10 (50.0)

Unsatisfied or very 
unsatisfied

Neither satisfied nor 
unsatisfied

Satisfied or very 
satisfied

Satisfaction with at-home test 0 (0) 1 (5.0) 19 (95.0)

At-home test kit Professional semen analysis

“When using a hormonal male contraceptive 
method, how would you prefer to have your 
semen tested to make sure that you could not 
get a woman pregnant?”

15 (79.0) 4 (21.1)
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