
INTRODUCTION 

R eview question / Objective The primary 
objective of this study was to evaluate the 
diagnost ic potent ia l of microRNAs 

(miRNAs) and piwi-interacting RNAs (piRNAs) as 
biomarkers for sperm abnormalities associated 
with male infertility. 

C o n d i t i o n b e i n g s t u d i e d D e s i g n : A 
comprehensive meta-analysis was conducted to 
assess the clinical utility of miRNA and piRNA as 

diagnostic indicators for sperm abnormalities in 
male infertility. Data Sources: The literature search, 
conducted on October 11, 2024, included studies 
from databases such as PubMed, Embase, Web of 
Science, Cochrane Library, CNKI, Wanfang Data, 
and cqvip. Eligibility Criteria: Studies were included 
if they involved miRNAs and piRNAs in the 
diagnosis of male sperm abnormalities, clearly 
defined specific indicators of male infertility 
diseases, and provided complete data to 
determine True Positives (TP), False Positives (FP), 
True Negatives (TN), and False Negatives (FN). 
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Cohort studies or case control studies were 
considered. 

METHODS 

Search strategy The literature search, conducted 
on October 11, 2024, included studies from 
databases such as PubMed, Embase, Web of 
Science, Cochrane Library, CNKI, Wanfang Data, 
and cqvip. 

Participant or population miRNAs and piRNAs 
play a role in the diagnosis of male sperm 
abnormalities. 

Intervention No adapt. 

Comparator No adapt. 

Study designs to be included Two investigators 
(Bang Liu and Pintian Wang) independently 
screened titles, abstracts, and full texts, with 
irrelevant studies excluded. Discrepancies were 
adjudicated by a third reviewer (Anji Chen). The 
study selection process is depicted in Figure 1. 
Extracted data included first author, publication 
year, sample sizes (intervention/control), and 
means ± standard deviations (or data enabling 
their derivation) for the following outcomes: 
duration of intraoperative erection, postoperative 
bladder irritability, systolic/diastolic blood pressure 
(30-min post-treatment), heart rate (30-min post-. 

Eligibility criteria  
Inclusion Criteria: 

(i) miRNAs and piRNAs play a role in the diagnosis 
of male sperm abnormalities; (ii) specific indicators 
of male infertility diseases are clearly defined, such 
a s o l i g o s p e r m i a , a z o o s p e r m i a , a n d 
asthenospermia; (iii) complete data are available to 
determine the True Positives (TP), False Positives 
(FP), True Negatives (TN), and False Negatives (FN) 
in this study; (iv) study types: cohort studies or 
case-control studies. Exclusion Criteria: (i) 
Duplicate studies, review articles, animal 
experiments, etc.; (ii) literature from which the 
required data cannot be obtained and cannot be 
contacted with the authors; (iii) cases of male 
infertility with unknown causes; (iv) literature not 
published in Chinese or English. 

Information sources The literature search, 
conducted on October 11, 2024, included studies 
from databases such as PubMed, Embase, Web of 
Science, Cochrane Library, CNKI, Wanfang Data, 
and cqvip.


Main outcome(s) Results: The results revealed 
that miRNA had a combined sensitivity of 0.84 
(95% CI: 0.77-0.89), a specificity of 0.81 (95% CI: 
0.75-0.86), and an AUC of 0.89 (95% CI: 
0.86-0.92). For piRNAs, the combined sensitivity 
was 0.86 (95% CI: 0.79-0.91), specificity was 0.82 
(95% CI: 0.70-0.90), and AUC was 0.91 (95% CI: 
0.88-0.93). 

Quality assessment / Risk of bias analysis As 
this was a diagnostic meta analysis, Deek's funnel 
plot was used to evaluate publication bias, with a 
P value less than 0.05 indicating statistical 
significance. Additionally, a Fagan plot was utilized 
to assess the clinical utility of miRNAs and piRNAs 
in diagnosing male sperm abnormalities. 

Strategy of data synthesis A meta-analysis was 
conducted using RevMan 5.4 and Stata 16.0 
software. Heterogeneity among the studies was 
assessed using the χ² test and I² statistic. A P 
value greater than 0.1 and an I² statistic less than 
50% indicated good homogeneity, warranting the 
use of a fixed-effect model. Conversely, a P value 
of 0.1 or less and/or an I² statistic of 50% or more 
suggested heterogeneity, necessitating further 
subgroup analysis to explore its causes. After 
excluding obvious clinical and methodological 
heterogeneities, if significant heterogeneity 
remained, a random-effects model or descriptive 
analysis was employed. Based on the appropriate 
model, sensitivity, specificity, diagnostic odds ratio 
(DOR), positive likelihood ratio (PLR), negative 
likelihood ratio (NLR), area under the curve (AUC), 
and 95% confidence intervals (CI) for the 
combined literature or subgroups were calculated. 
As this was a diagnostic meta analysis, Deek's 
funnel plot was used to evaluate publication bias, 
with a P value less than 0.05 indicating statistical 
significance. Additionally, a Fagan plot was utilized 
to assess the clinical utility of miRNAs and piRNAs 
in diagnosing male sperm abnormalities.


Subgroup analysis Given the substantial 
heterogeneity observed in diagnostic outcomes, 
conducting a subgroup analysis is imperative to 
elucidate the underlying sources of this variability. 
This entails categorizing patients based on specific 
disease types linked to sperm abnormalities, both 
individually and in combination, as well as by the 
ethnic backgrounds of the participants. A focused 
subgroup analysis on miRNAs in diagnosing sperm 
abnormalities will be undertaken. However, due to 
the paucity of research on piRNAs, the analysis for 
azoospermia and oligospermia will be limited to 
these conditions. The objective of these subgroup 
analyses is to pinpoint the factors contributing to 
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study heterogeneity. Findings from each subgroup 
are detailed in Table S1 and S2. 

Sensitivity analysis Using a leave-one-out 
approach, each study was excluded one at a time, 
and a new meta-analysis was performed on the 
remaining studies. The results indicated that the 
final outcomes did not change significantly before 
and after the exclusion of individual studies, 
suggesting that the meta-analysis results are 
robust. As this study employs a diagnostic meta-
analysis, Deek's funnel plot is more appropriate for 
assessing publication bias. The p-values for 
publication bias in the diagnosis of male sperm 
abnormalities using miRNAs and piRNAs were 0.63 
and 0.73, respectively. The plots were generally 
symmetrical, indicating no evidence of publication 
bias among the included studies. 

Country(ies) involved China. 

Keywords Anesthetic agents; Intraoperative penile 
erection; Efficacy; Safety; Meta-analysis. 
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