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Background: In the last few years, studies have initially confirmed the diagnostic significance of oxidation-
reduction potential (ORP) in male infertility patients. In this article, we used meta-analysis to clarify the role
of ORP in the diagnosis of male infertility.

Methods: PubMed, Embase, Web of Science, and Cochrane Library were searched by computer for
relevant published literature. Quality assessment of the included literature was performed by Quality
Assessment of Diagnostic Accuracy Studies (QUADAS) scale. Heterogeneity analysis of included studies was
conducted using Metadisc 1.4 and Stata 12.0, and effective models for quantitative synthesis were selected
based on heterogeneity results; the sensitivity and specificity of the synthesis were obtained using the
software, and in order to reduce the effects of heterogeneity and thresholds, the information of sensitivity
and specificity was integrated. We used the subject receiver operating characteristic (SROC) curve, area
under the curve (AUC) and Q* index for comprehensive evaluation.

Results: Seven papers were eventually included in the study, and the results showed that ORP had a
sensitivity of 0.81 [95% confidence interval (CI): 0.80-0.82] and specificity of 0.66 (95% CI: 0.63-0.69), an
AUC of 0.8 and a Q* index of 0.74 for the diagnosis of male infertility.

Conclusions: ORP has high sensitivity and specificity for diagnosing male infertility.
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Introduction activated leukocytes in seminal plasma and mitochondria

. . . in spermatozoa. Leukocytospermia is one of the major
An increasing number of couples worldwide are affected by P yrosp J

infertility. Male factors affect 20% to 70% of couples with
infertility (1). There are many causes of male infertility,

causes for increased seminal OS. OS occurs when there is
an overproduction of ROS or a deficiency of antioxidants,

and semen oxidative stress (OS) significantly contributes
to the etiology of male infertility. Reactive oxygen species
(ROS) are highly reactive oxidative radical reagents,
including superoxide anion radicals (O,."), hydrogen
peroxide (H,0O,), nitric oxide (NO-), and hydroxyl radicals

(-OH), which in spermatozoa originate mainly from
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resulting in a disruption of the balance of oxidants and
reducing agents (2). In most cases, sperm DNA damage is
considered to be caused by oxidative and lipid peroxidation,
and is associated with reduced fertilisation rates and
increased abortion rates (3). During regular physiological

fertilization, the redox potential is balanced. ROS levels
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are associated with physiological functions such as highly
active sperm motility, energy acquisition, and acrosome
response (2). However, excess ROS produces OS, and
due to the sensitivity of spermatozoa to OS, oxidative and
inflammatory processes lead to reduced sperm viability
and sperm DNA integrity, which can severely affect male
fertility (4,5). OS alters semen parameters (6,7). therefore,
OS measurements indicate semen quality (8,9). Due to the
multiple factors contributing to male infertility, the solitary
semen parameter is not available as a valid biomarker
(10,11). Numerous direct and indirect methods have been
introduced to evaluate semen OS. However, measurement
of only a single marker of oxidant or reducing agent
can lead to a lack of standardization of results (12). The
MiOXSYS system is a new technology that is based on
the measurement of electronic potentials. By measuring
electron transfer, a thorough measurement of oxidants
and antioxidants is achieved, avoiding many drawbacks of
conventional measurement methods (13,14). MiOXSYS
is a constant current meter-based technology consisting
of an analyser and disposable sensor. It provides a static
oxidation-reduction potential (ORP) that represents the
actual redox equilibrium in a given sample; the higher the
redox potential, the higher the OS. Therefore, ORP reflects
the oxidised state of a chemical system, including cellular
systems. Biological fluids, including semen, also have an
inherent ORP, which may be of clinical value as it relates to

Highlight box

Key findings

* This study showed that oxidation-reduction potential (ORP) levels
were higher in infertile men than in fertile men and that ORP has
a high diagnostic value in the diagnosis of male infertility.

What is known and what is new?

® The MiOXSYS system provides a static ORP that represents the
actual redox equilibrium in a given sample, the higher the redox
potential, the higher the oxidative stress.

* The validity of ORP for diagnosing male infertility has been
evaluated in the current literature, but with varying results.

* In our evidence-based study on the diagnosis of male infertility by
ORP measurement, we found that ORP has high sensitivity and
specificity for diagnosing male infertility.

What is the implication, and what should change now?

* There is substantial evidence that ORP can be a valid and accurate
diagnostic marker for male infertility patients. A new marker for
male infertility screening can be used for evaluation, adding more
information to the traditional semen analysis.
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the state of biological and/or pathological processes. Thus,
ORP can provide information about the health status of a
patient. A high ORP level indicates OS, which is negatively
associated with sperm parameters and can differentiate
between the infertile and fertile males (15-17). ORP
substitutes the need to measure each component (oxidants
and antioxidants) separately, delivering a rapid and useful
indicator that can be a critical addition to semen analysis
for the determination of semen quality as well as fertility
status (18). The validity of ORP for diagnosing male
infertility has been evaluated in the current literature, but
with varying results. In this article, we used a meta-analysis
to quantitatively and comprehensively evaluate the current
studies related to ORP diagnosis to investigate further
the clinical value of ORP in diagnosing male infertility.
We present this article in accordance with the PRISMA
reporting checklist (19) (available at https://tau.amegroups.
com/article/view/10.21037/tau-24-32/rc).

Methods
Literature search strategy

Systematic reviews and meta-analyses are expected to
be registered in order to avoid publication bias (20).
Hence, we registered the study with PROSPERO
(No. CRD42022358030). A comprehensive systematic
search of relevant publications up to April 2023 was
performed in PubMed, Web of Science, Embase, and the
Cochrane Library. The search consisted of the following
terminologies: (“sterility, male” or “male infertility” or
“subfertility, male” or “male reproduction” or “male
fertility”) and (“redox potential”). There were no language
restrictions when searching for documents. The necessary
reference tracking of relevant literature was performed to
avoid missing literature.

Inclusion and exclusion criteria

The literature was screened according to the Cochrane
Collaboration Network’s inclusion criteria for diagnostic
trials. The inclusion criteria were: (I) studies were
prospective or retrospective literature related to male
infertility; (II) patients were >18 years old; (III) the ORP
extraction values for the diagnosis of male infertility
include true positive (TP), false positive (FP), true negative
(TN), and false negative (FN). These extraction values
can be obtained directly from the original literature or
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indirectly calculated from the literature. Exclusion criteria:
(I) repeated use of literature data; (IT) literature data with
incomplete extraction; (III) animal experiments, literature
reviews, case reports, and conference proceedings.

Data extraction and quality evaluation

The two researchers extracted the information separately,
and the extraction process was kept independently collected
and organized. When disagreement occurred, one additional
researcher was added. If there was still disagreement, it
was fed back to the evidence-based medicine research
discussion group to discuss and negotiate a consensus
opinion. Information extracted from the study included
first author, publication time, gold standard, number of
infections, threshold, and specific values of TP, FP, TN, and
FN were calculated directly or indirectly and summarized to
produce a table. The quality of the included literature was
evaluated using quality assessment of diagnostic accuracy
studies (QUADAYS) criteria, and the questions of the criteria
were given a “yes”, “no”, or “unclear” rating. In case of
disagreement, the resolution method was as described above.

Statistical analysis

Heterogeneity, pooled sensitivity, pooled specificity, positive
likelihood ratio (PLR), negative likelihood ratio (NLR),
odds ratio (OR), diagnostic odds ratio (DOR) were analyzed
using the Metadisc 1.4 medical software package, and all
with their 95% confidence intervals (CI) as effect indicators.
The subject receiver operating characteristic (SROC)
curve were drawn, and the area under the curve (AUC)
and Q* index were used for determining the diagnostic
value. Threshold effects were assessed by the Spearman
correlation coefficient between the logarithm of sensitivity
and the logarithm of (1 - specificity), and non-threshold
effects were examined by calculating the Cochrane-Q value
of DOR. Deeks plots could be made for publication bias
detection with the Stata 12.0 software, and a difference of
P<0.05 was seen as statistically significant.

Results
Search strategy and cobort characteristics

A total of 359 papers were obtained after a scientifically
standardized search of various databases and the necessary
reference tracking of relevant literature all of which were

© Translational Andrology and Urology. All rights reserved.

Tan et al. Diagnostic value of ORP for male infertility

imported into the NoteExpress Literature Management
Software for initial screening, and 311 papers were obtained
by excluding duplicates. Then 285 irrelevant articles were
excluded by reading the titles and abstracts, 19 articles were
excluded after full-text reading of the remaining 26 eligible
articles, and 7 papers were finally included in the meta-
analysis (16,17,21-25) (Figure 1, Table I).

Quality of studies

For the current study, we evaluated the methodological
quality of the included studies using the “Risk of Bias
Assessment” tool recommended by the Cochrane
Handbook 5.0, which has clear criteria for each judgment,
which can reduce the influence of subjective factors on the
assessor and ensure the reliability of the assessment results.
Finally, we concluded that the included literature’s overall
quality was moderate to high. Six studies showed a low
risk of subject selection bias; five evaluated diagnostic tests
showed a low risk of bias; five “gold standard” studies were
at low risk of bias. Furthermore, six studies had a low risk of
subject flow and progression bias (Figure 2).

Heterogeneity test

The Spearman correlation coefficient between the log of
sensitivity and the log of 1 - specificity using the Metadisc
1.4 medical software analysis package can be derived as 0.321,
P=0.48, thus indicating the absence of a threshold effect
and plotting the DOR forest (Figure 3). The diagnostic
and combined diagnostic ratios are not distributed along
the same straight line, and Cochrane-Q =88.27, P<0.05,
which indicates the presence of heterogeneity due to non-
threshold effects. In order to further investigate the sources
of heterogeneity, we used meta-regression to explore the
sources of heterogeneity using three covariates: whether the
population to be evaluated was described in detail, whether
the trial to be evaluated was described in detail, and whether
it was a prospective study, and the results suggested that
the above three covariates were not the primary sources of
heterogeneity (1able 2).

Meta-analysis results

A random-effects model was used for further combined
effect sizes given the high heterogeneity among the
included literature data, and the combined seven papers had
a sensitivity of 0.81 (95% CI: 0.80-0.82); a specificity of
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* Unrelated to the exposure or pre-
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Figure 1 The PRISMA flow diagram summarizing the inclusion and exclusion of relevant studies.

0.66 (95% CI: 0.63-0.69); a PLR of 2.57 (95% CI:
1.89-3.49); an NLR of 0.28 (95% CI: 0.17-0.45); the AUC
of SROC was 0.8, and the Q* index was 0.74 (Figures 4-8)

(note: the order of authorship is the same as in Table 1).

Publication bias

With the development of evidence-based medicine, the
adverse effects of publication bias have long drawn the
attention of researchers. At the same time, more and more
methods to identify publication bias, such as funnel plots, are
commonly used in RCT trials. For the systematic diagnostic
evaluation of this study, we used the Deeks method, often
used in diagnostic studies, to detect publication bias. The
Deeks plot was drawn using Stata 12.0 software showing
P=0.33, suggesting that no publication bias was seen in the
literature included in the meta-analysis (Figure 9).
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Discussion

This is the first evidence-based study to diagnose
male infertility by ORP measurement. Infertile men
showed higher ORP levels than fertile men. This study
demonstrates that ORP has a high diagnostic value
in diagnosing male infertility. A new marker for male
infertility screening can be used for evaluation, adding more
information to the traditional semen analysis.

Male infertility is one of the most common causes, and
the growing prevalence of male infertility worldwide poses a
challenge for healthcare professionals and couples preparing
to become pregnant (26). Male infertility is the inability of
a couple preparing for pregnancy to conceive naturally due
to male factors after 1 year of regular intercourse without
using any contraception. Currently, there are no specific
laboratory indicators for early diagnosis, and determining
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‘Table 1 Basic characteristics of included studies
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Cut-off
Infertilit Publish Total
Study MY country 22" Siudyyear TR n FR.n TN, n FN,n O (mV/AQ° AUC Sensitivity Specificity Subject Index Predesign
criterion time sample, n
sperm/mL)
Agarwal Proven USA 2017 Aug2015to 360 26 75 234 695 1.42 0.703 0.61 0.74 Yes Yes No
(16) infertility Aug 2016
Majzoub  Abnormal Qatar 2018 Jun2016to 841 24 76 328 1,269 1.73 0.8 0.72 0.76 Yes Yes Yes
21) sperm Jun 2017
morphology
Arafa (22) Abnormal Qatar 2018 NA 209 11 39 156 415 1.41 0.68 0.57 0.78 No Yes Yes
semen
quality
Agarwal  Abnormal USA 2019 NA 1,857 118 81 36 2,092 1.34 0.765 0.98 0.41 No Yes No
(23) semen
parameters
Karabulut Abnormal Turkey 2021 Apr2018to 29 27 55 10 121 0.415 0.688 0.74 0.67 Yes No Yes
17) semen Aug 2019
parameters
Majzoub  Abnormal Qatar 2020 Jan2015to 1,051 27 83 117 1,278 2.34 0.9 0.90 0.75 Yes Yes No
(25) motile sperm Jan 2016
count
Joao (24) Abnormal Canada 2022 Oct2017to 331 36 98 243 708 0.79 NA 0.58 0.73 Yes No No
semen Oct 2020
parameters

TP, the true positive value; FP, the false positive value; TN, the true negative value; FN, the false negative value; AUC, area under the subject working
characteristic curve; Index, whether the inclusion exclusion criteria are depicted in detail; Subject, whether the population to be evaluated is depicted in detail;
Predesign, whether it is a prospective study; NA, not applicable.

Patient selection [ IR (—
Index test [ I [
Reference standard [ TN [

Flow and timing

T T T 1 r T T T 1
25% 50% 75% 25% 50% 75%  100%

I

0% 100% 0%
Risk of bias Applicability concerns
‘ . High D Low . Unclear
Figure 2 Risk of bias for included studies.
Diagnostic OR (95% Cl)
-@- i Agarwal 4.44 (2.76-7.14)
- ! Majzoub 8.12 (5.04-13.07)
—e Arafa 12.64 (5.25-30.45)
! @ Agarwal 35.41 (22.93-54.68)
—— Karabulut 5.91 (2.52-13.87)
1 -@- Majzoub 27.61 (17.18-44.38)
@ i Joao 3.71 (2.45-5.62)
I I
i i
i i
: Random effects model
‘ Pooled diagnostic odds ratio =10.01 (4.69 to 21.35)
Cochran-Q =88.27; df =6 (P=0.0000)
0.01 1 100.0 Inconsistency (I-square) =93.2%

Diagnostic odds ratio Tau-squared =0.9549

Figure 3 The DOR forest diagram of Spearman correlation coefficient between the sensitivity and 1 - specificity. DOR, diagnostic odds
ratio; OR, odds ratio; CI, confidence interval; df, degree of freedom.
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Variable Coefficient SE P value RDOR 95% Cl
Cte. 1.078 0.8335 0.3250 - -

S 0.464 0.1690 0.1109 - -
Subject 0.513 0.6407 0.5074 1.67 0.11-26.30
Index 0.647 0.5482 0.3592 1.91 0.18-20.20
Predesign 0.080 0.5239 0.8921 1.08 0.11-10.33

SE, standard error; RDOR, relative diagnostic odds ratio; Cte., common table expressions; Cl, confidence interval; S, sample standard

deviation.

T T
0.0 0.2 0.4 0.6 0.8
Sensitivity

Sensitivity (95% Cl)

Agarwal 0.61 (0.57-0.65)
Majzoub 0.72 (0.69-0.75)
Arafa 0.63 (0.58-0.68)
Agarwal 0.98 (0.97-0.99)
Karabulut 0.74 (0.58-0.87)
Majzoub 0.90 (0.88-0.92)
Joao 0.58 (0.54-0.62)

Pooled sensitivity =0.81 (0.80 to 0.82)
Chi-square =1,033.52; df =6 (P=0.0000)

1.0 Inconsistency (I-square) =99.4%

Figure 4 Sensitivity forest diagram. CI, confidence interval; df, degree of freedom.

T T
0.0 0.2 0.4 0.6 0.8
Specificity

1.0

Specificity (95% Cl)

Agarwal 0.74 (0.65-0.82)
Majzoub 0.76 (0.66-0.84)
Arafa 0.88 (0.76-0.95)
Agarwal 0.41 (0.34-0.48)
Karabulut 0.67 (0.56-0.77)
Majzoub 0.75 (0.66-0.83)
Joao 0.73 (0.65-0.80)

Pooled sensitivity =0.66 (0.63 to 0.69)
Chi-square =81.55; df =6 (P=0.0000)
Inconsistency (I-square) =92.6%

Figure 5 Specificity forest diagram. CI, confidence interval; df, degree of freedom.

@
@

®

® o°®

0.01 1 100.0

Positive LR

Positive LR (95% Cl)

Agarwal 2.35 (1.68-3.30)
Majzoub 3.00 (2.11-4.26)
Arafa 5.27 (2.48-11.22)
Agarwal 1.65 (1.47-1.86)
Karabulut 2.26 (1.58-3.24)
Majzoub 3.67 (2.64-5.09)
Joao 2.15 (1.61-2.86)

Random effects model

Pooled positive LR =2.57 (1.89 to 3.49)
Cochran-Q =44.23; df =6 (P=0.0000)
Inconsistency (1-square) =86.4%
Tau-squared =0.1356

Figure 6 Positive likelihood ratio forest diagram. LR, likelihood ratio; CI, confidence interval; df, degree of freedom.
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Negative LR (95% CI)

Agarwal 0.53 (0.46-0.62)
Majzoub 0.37 (0.32-0.43)
Arafa 0.42 (0.35-0.49)
Agarwal 0.05 (0.03-0.07)
Karabulut 0.38 (0.22-0.67)
Majzoub 0.13 (0.11-0.16)
Joao 0.58 (0.50-0.67)

Random effects model

Pooled negative LR= 0.28 (0.17 to 0.45)
Cochran-Q =292.55; df =6 (P=0.0000)
Inconsistency (I-square) =97.9%
Tau-squared =0.4337

Figure 7 Negative likelihood ratio forest diagram. LR, likelihood ratio; CI, confidence interval; df, degree of freedom.

SROC curve
1.0 |
0.9 T -
0.8 - |
0.7 4 ’ 5 |
"’. '
| | [/ ,,o.
= - |
G 0.5 1
o
[0
@ 0.4+
0.3 -
Symmetric SROC
0.2 AUC =0.8097
SE(AUC) =0.0268
0.1 Q* =0.7444
SE(Q") =0.0237
0.0 I | I I
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 8 Summarize receiver operating characteristic curves.
SROC, subject receiver operating characteristic; AUC, area under
the curve; SE, standard error; Q*, Cochrane-Q.

the infertility outcome of a patient by semen analysis alone
often delays the optimal treatment of the patient. Though
guidelines and several published predictive models for aiding
the early diagnosis and treatment of male infertility exist,
diagnostic muddle persists (27,28). A necessary step in early
comprehensive treatment is the need for early diagnosis and
a thorough and systematic assessment of the severity of the
patient’s condition. Numerous studies have searched for
the ideal biomarker. However, it is often difficult to apply it
clinically, and only inexpensive and easily accessible markers
are available, and the ultimate effect needs to be validated
by extensive clinical trials. The current preference for
male infertility is still for a joint diagnosis, and the specific
significance of various biomarkers can only be sought in the
clinic for reasonable conclusions. Numerous studies have
evaluated the diagnostic value of potential factors in seminal

© Translational Andrology and Urology. All rights reserved.

Log odds ratio versus 1/sqrt
(effective sample size) (Deeks)
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0.04 0.06 0.08 0.10
1/root (ESS)
Yb Coef. Std. Err. t P>[t| [95% CI]

Bias —-29.29087 27.29229 -1.07 0.332 -99.44792 40.86619

Intercept  3.985985 1.429284 2.79 0.038 0.311894 7.660076

Figure 9 Deecks funnel diagram. coef., coefficient; SE, standard

error; ESS, explained sum of squares; CI, confidence interval.

plasma. However, the conventical semen parameters are
still the most common and widely used reference in male
infertility today—the most studied biomarkers, including
miRNA, DNA fragmentation index, etc. (29,30). Popular
studies are now proposing that STL may be used as a
biomarker to predict the outcome of male infertility and
may reflect the severity and pregnancy rate in couples
with male infertility factors (31); in addition, exploring the
diagnostic relevance of multiple biomarkers when used in
combination and conducting work on the development of
multi-point detection kits, which can rapidly and reliably
detect semen biomarkers, which may have tremendous
potential for the diagnosis of male infertility. However,
the independent diagnostic value in combined diagnostic
indicators should not be neglected. Hence, this study was
conducted to systematically estimate the independent
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diagnostic efficacy of ORP for male infertility, with the
hope of providing clinical evidence that ORP can be used in
combination with other sensitive biomarkers in diagnosing
male infertility.

Treatment of precursors to male infertility may involve
pharmacological or surgical interventions or psychological
counseling, which can be financially and emotionally
expensive for couples preparing for pregnancy. Clinicians
use semen analysis to assess a man’s ability to fertilize (32,33).
However, it does not assess all sperm functions, and a man’s
“true” fertility potential may be underestimated. Despite
some progress made with semen analysis techniques, like
computer-assisted sperm analysis (CASA), the results of
these new techniques are highly variable, the investment in
equipment maintenance and manual training is expensive,
and the accuracy is not significantly improved compared
to traditional manual semen analysis (34-36). In addition,
the predictive power of single semen analysis is relatively
poor, mainly due to differences in individual semen
parameters (37,38). In addition to the vulnerability of semen
measurements to laboratory methods and subjective human
error (9,15,39), semen parameters are associated with
external environmental and lifestyle factors that may change
over time in individuals, making single semen analysis an
unreliable indicator (40,41). OS also has a critical role in
the semen parameters of infertile men. OS is a cascade of
pathological effects that occur when the body produces
an excess of various reactive molecules, such as ROS, in
response to unhelpful stimuli, resulting in an imbalance
in the body’s total antioxidant system. There are three
sources of ROS in sperm: sperm mitochondria, cytosolic
L-amino acid oxidase, and plasma membrane nicotinamide
adenine dinucleotide phosphate oxidase. All drive various
physiological changes in sperm capacitation by stimulating
the cyclic adenosine monophosphate/protein kinase alpha
phosphorylation cascade and activating extracellular signal-
regulated kinase-like proteins. Excess ROS can disrupt
oxidative defense systems and cause OS damage, resulting
in impaired sperm function, which is the underlying cause
of male infertility.

MiOXSYS is a measurement method based upon
electron motion that provides information on the complete
redox activity of semen (12,42,43). MiOXSYS requires only
a small quantity of samples (about 30 pL of semen) and
produces results over a short period based on the patient’s
physiological balance of oxidants and antioxidants (44,45).
The results are expressed as ORP. MiOXSYS does not
affect semen ORP levels, is simple to perform, stable in

© Translational Andrology and Urology. All rights reserved.
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repeated measurements, and easy to use in clinical practice
(13,18). Monitoring ORP is the latest diagnostic method for
male infertility in the course of technological development.
It can diagnose male infertility and reflect the efficacy of
treatment for male infertility (18,36). If the semen analysis
parameters are within the normal range and MiOXSYS
analysis shows a high positive predictive value for ORP. In
this case, clinicians should be vigilant to avoid incorrectly
predicting the outcome of male infertility (16,46).

After rigorous screening, in this study, we finally included
seven papers, and the overall quality of the literature was
moderate to high after assessing literature bias (14). To test
for the presence of threshold effects in the literature, we
analyzed the Spearman correlation coefficient test between
the logarithm of sensitivity and logarithm of (1 - specificity)
with the Metadisc 1.4 medical software package, and the
threshold effect was P=0.48, so there was no threshold effect
in this study. Cochrane-Q =88.27, P<0.05, suggesting the
existence of heterogeneity due to non-threshold effects, and
based on the high level of heterogeneity, a random effects
model was used in this study. To further investigate the
sources of heterogeneity due to non-threshold effects, we
assigned three covariates: the index (whether the inclusion
exclusion criteria are depicted in detail), the subject (whether
the population to be evaluated is depicted in detail), the
Predesign (whether it is a prospective study) to explore
the sources of heterogeneity using meta-regression. The
P value was 0.50 for the subject, 0.35 for the index, and
0.89 for Predesign. All the three P values were >0.05, which
did not indicate that these three causes were the primary
sources of heterogeneity, and further investigation of the
sources of heterogeneity would be needed.

The combined sensitivity and specificity were 0.81
(95% CI: 0.80-0.82) and 0.66 (95% CI: 0.63-0.69),
respectively. As we know, the higher the sensitivity, the less
the leakage rate, which is the ability of the diagnostic test to
distinguish patients with the target disease, and the higher
the specificity, the lower the misdiagnosis rate, which is
the ability of the diagnostic test to distinguish non-target
patients. Suppose the specificity of the diagnostic test used
for differential diagnosis reaches 85% or more. In that case,
it can be called a diagnostic test with high specificity and
can be used for a definite diagnosis to determine the disease.
In the present study, the combined sensitivity was generally
good. However, it did not reach the point of clinical
expectation. However, we cannot deny its pointing role in
clinical diagnosis, and the value of ORP sensitivity needs to
be judged in the context of clinical specifics. PLR was 2.57
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(95% CI: 1.89-3.49); NLR was 0.28 (95% CI: 0.17-0.45);
the PLR is the ratio of the true positive rate to the true
negative rate, and a larger PLR indicates a lower rate of
misdiagnosis of the diagnostic test and a higher likelihood
of switching to the target disease; NLR is the ratio of the
false negative rate to the true negative rate, and a lower
NLR indicates a lower rate of missed diagnostic tests and
a lower likelihood of having the target disease. Because
of the large difference in the threshold values, we plotted
the SROC curve, a curve based on ROC independent of
heterogeneity and threshold. We integrated the information
of sensitivity and specificity, which can comprehensively
evaluate the accuracy of diagnostic experiments. The AUC
of SROC in this meta-analysis was 0.8, and the Q* index
was 0.74.

The study still showed several limitations: (I) we did
not distinguish between the population of male infertility
patients, including the group with proven infertility and
the group with abnormal semen. In future studies, we can
increase the sample size and discuss each type separately
more carefully to further eliminate heterogeneity; (II)
for the ORP testing environment; we cannot exclude the
differences caused by the testing population’s techniques,
usage methods, and surroundings; although the quality of
the literature is good, we cannot ignore the impact of the
small amount of literature and limited information.

Conclusions

OS leads to elevated levels of ROS in male infertility patients.
More clinical attention should be given to the combined
assessment of semen OS and semen parameters in male
infertility patients. The MiOXSYS system’s measurement of
ORP is a direct measurement of OS in semen, expressing the
balance between all oxidants and all available antioxidants in
the sample, with the advantages of simplicity of operation
and stability of repeated measurements. There is substantial
evidence that ORP can be a valid and accurate diagnostic
marker for male infertility patients. We do not deny the
significance of semen analysis in male infertility. We usually
combine ORP with semen analysis and other biomarkers
in clinical practice. We expect to find combined diagnostic
indicators for clinical application, such as combined tests with
Sperm DNA fragmentation index and miRNA, to improve
the diagnostic sensitivity of male infertility and assess the
extent of the condition. Considering the study’s limitations,
we still need to expand the sample size to confirm its clinical
diagnostic value.

© Translational Andrology and Urology. All rights reserved.
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