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Purpose:Purpose: Overall, male factor infertility (MFI) accounts for up to 50% of etiologies of couple’s infertility, with almost 30% of 
MFI cases being idiopathic in nature. Idiopathic MFI does not support a tailored treatment work-up in clinical practice. To in-
vestigate rates of and characteristics of men presenting for idiopathic versus unexplained primary infertility as compared with 
same-ethnicity, age-comparable fertile men.
Materials and Methods:Materials and Methods: Demographic, clinical and laboratory data from 3,098 primary infertile men consecutively evaluated 
were analyzed and compared with those of 103 fertile controls. Idiopathic male infertility (IMI) was defined for abnormality 
at semen analysis with no previous history of diseases affecting fertility and normal findings on physical examination and ge-
netic and laboratory testing. Unexplained male infertility (UMI) was defined as infertility of unknown origin with completely 
normal findings at semen analysis. Descriptive statistics and logistic regression models tested the association between clinical 
variables and idiopathic infertility status.
Results:Results: Overall, 570 (18.5%) and 154 (5.0%) patients depicted criteria suggestive for either IMI or UMI, respectively. Groups 
were similar in terms of age, BMI, CCI, recreational habits, hormonal milieu, and sperm DNA fragmentation indexes. Con-
versely, testicular volume was lower in IMI (p<0.001). Vitamin D3 levels were lower in IMI vs. UMI vs. fertile controls (p=0.01). 
At multivariable logistic regression analysis only vitamin D3 deficiency (OR, 9.67; p=0.03) was associated with IMI. Char-
acteristics suggestive for IMI versus UMI were observed in almost 20% and 5% of men, respectively. Overall, clinical differ-
ences between groups were slightly significant and certainly not supportive of a tailored management work-up.
Conclusions:Conclusions: Current findings further support the urgent need of a more detailed and comprehensive assessment of infertile 
men to better tailoring their management work-up in the everyday clinical setting.
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INTRODUCTION

Compelling evidence over the last decades suggests 
that infertility affects about 15% of couples, and in one 
of two cases a male factor can be identified [1]. Several 
causes have been ascribed in the context of male factor 
infertility (MFI), ranging from clinical, hormonal and 
genetic conditions; however, almost 30% of men show 
impaired sperm parameters without an identifiable 
cause even in the most comprehensive currently avail-
able real-life diagnostic work-up, thus defining the con-
dition of idiopathic male infertility (IMI) [1,2]. Recent 
evidence suggests that IMI may be linked with numer-
ous unidentified pathological conditions that may per-
turb the testicular micro-environment and spermatozoa 
characteristics (e.g., pollution exposure, reactive oxygen 
species), causing DNA damages and genetic/epigenetic 
abnormalities, thus decreasing overall sperm quality 
and fertility potential [3]. In light of this, current Euro-
pean Association of Urology (EAU) guidelines strongly 
suggest that every infertile man should be evaluated 
with a detailed medical history, an accurate physical 
examination and at least a semen analysis with adher-
ence to World Health Organization (WHO) reference 
values [1,4,5], in order to screen for potential causes of 
male infertility. Routine semen analysis is amongst 
the cardinal points in MFI investigation, being signifi-
cantly related to conception chance [1,6,7]. However, the 
individual parameter at semen analysis provides only 
a partial indication of actual fertility potential. In this 
context, data would suggest that normal sperm param-
eters themselves do not reliably account for fertility in 
the real-life setting [8]. Indeed, approximately 15% to 
40% of men are infertile despite having normal sperm 
parameters, normal medical history and normal physi-
cal examination; overall, this condition is currently de-
fined as unexplained male infertility (UMI) [1,9,10].

Despite the underlying causes and the eventual 
biopathology of both idiopathic and unexplained infer-
tility remain unclear, to date, there has been no suf-
ficiently detailed investigation of specific clinical and 
laboratory characteristics of infertile men belonging 
to the two groups, which could be easily performed on 
a routine basis and eventually relevant in the every-
day clinical practice. A more detailed characterization 
of both conditions could be of actual support in better 
tailoring infertile men throughout the management 
work-up of such a delicate condition.

Hence, we aimed to (1) define the prevalence of both 
IMI and UMI in a relatively large, homogeneous co-
hort of non-Finnish white-European men seeking first 
medical attention for couple’s primary infertility; (2) 
investigate potential useful differences in clinical and 
laboratory parameters between the two categories; and 
(3) compare patients’ characteristics with those of a co-
hort of same-ethnicity, age-comparable fertile controls.

MATERIALS AND METHODS

In this case-control retrospective study, demographic, 
clinical and laboratory data from 3,098 primary infer-
tile men (according to WHO definition) consecutively 
assessed at a single academic center between 2012 and 
2020 were analyzed. Patients were enrolled if  they 
were ≥18 and ≤55 years old and had pure MFI, defined 
after a comprehensive diagnostic evaluation of all the 
female partners. Complete data from 103 same-ethnic-
ity, age-comparable fertile controls (i.e., men who had 
fathered at least one child, spontaneously conceived, 
with a time-to-pregnancy within 12 months, as for 
WHO criteria) were also collected [11]. According to our 
research protocol, fertile men were recruited via their 
partners who had been expectant and new mothers at 
Department of Obstetrics and Gynecology, IRCCS San 
Raffaele Hospital.

All participants were assessed with a thorough 
medical history. Health-significant comorbidities were 
scored with the Charlson Comorbidity Index (CCI). 
Likewise, waist circumference, weight, and height were 
measured, calculating body mass index (BMI). Testicu-
lar volume (TV) was assessed with a Prader’s orchi-
dometer by a single expert uro-andrologist in all cases, 
calculating the mean value between the two sides [12]. 
Length of infertility was calculated in months. Varico-
cele was also clinically assessed in every patient [13].

Venous blood samples were drawn from each patient 
between 7 a.m. and 11 a.m. after an overnight fast. Fol-
licle-stimulating hormone (FSH), luteinizing hormone 
(LH), total testosterone (TT), sex hormone binding glob-
ulin (SHBG), prolactin (PRL), inhibin B, and thyroid-
stimulating hormone (TSH) levels were measured for 
every individual. Likewise, 25-OH vitamin D (vitamin 
D3) levels were evaluated for those infertile men con-
secutively evaluated in our center from 2015 to 2020 
[14]. Vitamin D3 deficiency was considered for levels 
<20 ng/mL [15]. Chromosomal analysis and genetic test-
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ing were performed in every infertile man (karyotype 
analysis and tests for Y-chromosome microdeletions 
and cystic fibrosis mutations) [16]. According to our 
research protocol, fertile men were evaluated with TT, 
FSH, and LH only.

Participants underwent at least two consecutive se-
men analyses [4]. As for clinical practice, we considered 
semen volume, sperm concentration, rates of progres-
sive sperm motility and normal morphology. Likewise, 
total motile sperm count (TMSC) was calculated ac-
cording to Hamilton et al [17]. Semen analyses were 
based on 2010 WHO reference criteria [4]. Accordingly, 
oligozoospermia was defined as <15 million spermato-
zoa per mL; asthenozoospermia as <32% progressive 
motility; and teratozoospermia <4% of typical forms. 
Oligoasthenoteratozoospermia was defined when all 
three abnormalities occurred simultaneously. Azoosper-
mia was considered as the complete absence of sper-
matozoa in semen after centrifugation [4]. Sperm DNA 

fragmentation (SDF) index was measured by sperm 
chromatin structure assay in infertile men only.

For the specific purpose of this study, we selected 
only infertile men with either IMI or UMI [1]. We ex-
cluded azoospermic men, patients with known genetic 
diseases (any type), hypogonadal men [18], cases when 
other known causes were potential responsible factors 
(e.g., hormonal causes, other than hypogonadism; can-
cer and cancer therapies; infectious conditions; immu-
nological disorders; drugs, recreational drugs, and illicit 
substances; and erectile or ejaculatory dysfunction) and 
men with varicocele.

Data collection followed the principles outlined in the 
Declaration of Helsinki. All men signed an informed 
consent agreeing to share their own anonymous in-
formation for future studies. The study protocol was 
approved by the Institutional Review Board of IRCCS 
San Raffaele Hospital Ethical Committee (IRB Prot. 
2014—Pazienti Ambulatoriali).

Table 1. Clinical characteristics of participants according to fertility status (n=827)

Variable Idiopathic MFI Unexplained MFI Fertile p-valuea

No. of individuals (%) 570 (68.9) 154 (18.6) 103 (12.5)
Age (y) 0.3
    Median (IQR) 37 (34–41) 36 (33–41) 37 (33–40)
    Range 21–54 25–54 25–48
BMI (kg/m2) 0.6
    Median (IQR) 24.7 (23.1–26.3) 24.5 (23.1–26.2) 24.5 (23.1–27.9)

    Range 18.5–30.0 17.8–29.9 18.7–28.8
CCI (score) 0.6
    Median (IQR) 0.0 (0–0) 0.0 (0–0) 0.0 (0–0)
    Mean±SD 0.10±0.1 0.10±0.2 0.06±0.1
    Range 0–7 0–4 0–2
Mean testes volume (Prader’s estimation) <0.001
    Median (IQR) 20 (15–23) 20 (15–25)b 23 (20–25)b,c

    Range 7–25 8–25 10–25
Mean testes volume <15 mL, n (%) 135 (23.6) 21 (13.6) 5 (4.9) <0.001
Waist circumference (cm) 0.7
    Median (IQR) 92 (86–97) 91 (85–97) 89 (81–95)
    Range 54–119 75–114 75–120
Length of infertility (mo) 0.6
    Median (IQR) 18 (12–32) 24 (12–26)
    Range 12–192 12–135
Partner’s age (y) 0.1
    Median (IQR) 35 (32–38) 34 (31–37) 35 (31–37)
    Range 19–47 23–45 20–44

MFI: male factor infertility, IQR: interquartile range, BMI: body mass index, CCI: Charlson Comorbidity Index, SD: standard deviation.
ap-value according to the Kruskal–Wallis test and Fisher exact test, as indicated. bp<0.01 vs. idiopathic group. cp<0.01 vs. unexplained group.
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Statistical methods
Distribution was tested with the Shapiro–Wilk test. 

Data are presented as medians (interquartile range, 
IQR) or frequencies (proportions). Demographic charac-
teristics, hormonal values and sperm parameters were 
compared among the three groups (i.e., IMI, UMI, and 
fertile) with the Kruskal–Wallis test and Fisher exact 
test, when appropriate. Lastly, univariable (UVA) and 
multivariable (MVA) logistic regression models were 
used to identify potential predictors (e.g., age, BMI, CCI, 
TV, FSH, TT, and vitamin D levels) of IMI within the 
infertile cohort. For completeness, same analyses were 
performed also for UMI in the same cohort.

Statistical analyses were performed using SPSS v.26 
(IBM Corp., Armonk, NY, USA) and Stata 14.0 (Stata-
Corp, College Station, TX, USA). All tests were two-

sided, and the statistical significance level was deter-
mined at p<0.05.

RESULTS

Of all, 570 (18.4%) and 154 (5.0%) men depicted crite-
ria suggestive for IMI and UMI, respectively.

Table 1 details the clinical characteristics of the en-
tire cohort of participants, as segregated according to 
fertility status. Groups were similar in terms of age, 
BMI, CCI, waist circumference, and partner’s age. TV 
was lower in IMI compared to UMI patients (p<0.001); 
conversely, TV was greater in fertile controls than in 
both IMI and UMI cases (all p<0.01). A higher percent-
age of IMI men depicted TV <15 mL compared to both 
UMI patients and fertile controls (p<0.001) (Table 1).

Table 2. Serum hormones of participants according to fertility status (n=827)

Variable Idiopathic MFI Unexplained MFI Fertile p-valuea

No. of individuals (%) 570 (68.9) 154 (18.6) 103 (12.5)
TT (ng/mL) 0.2
    Median (IQR) 5.2 (4.2–6.2) 5.4 (4.0–6.3) 4.9 (4.1–5.9)
    Range 3.1–14.3 3.1–9.9 2.4–9.2
FSH (mUI/mL) 0.1
    Median (IQR) 4.5 (3.0–7.7) 4.6 (2.3–6.2) 4.1 (3.0–5.6)
    Range 1.0–19.6 1.0–13.1 1.4–12.6
LH (mUI/mL) 0.02
    Median (IQR) 3.9 (2.8–5.4) 3.5 (2.8–5.1) 4.3 (3.6–5.5)b,c

    Range 0.9–16.0 1.6–8.7 1.5–10.4
Prolactin (ng/mL) 0.5
    Median (IQR) 8.8 (6.5–12.5) 8.5 (6.6–11.1)
    Range 1.9–59.4 2.6–75.3
SHBG (nmol/L) 0.6
    Median (IQR) 34.1 (27–42) 36.0 (27–45)
    Range 11.1–154.0 15.0–75.0
TSH (mUI/L) 0.1
    Median (IQR) 1.7 (1.2–2.3) 1.6 (1.1–2.2)
    Range 0.3–9.0 0.9–5.4
Inhibin B (pg/mL) 0.2
    Median (IQR) 141 (87–199) 150 (123–190)
    Range 0.7–538.0 18.0–305.0
Vitamin D (ng/mL) 0.01
    No. of individuals (%) 106 (18.6) 87 (56.5)
    Median (IQR) 22.3 (17.8–28.05) 31.6 (21.4–45.2)
    Range 8.8–128.0 18.7–52.2
Vitamin D <20 ng/mL, n (%) 215 (37.7) 13 (8.4) <0.01

MFI: male factor infertility, TT: total testosterone, IQR: interquartile range, FSH: follicle-stimulating hormone, LH: luteinizing hormone, SHBG: sex 
hormone binding globulin, TSH: thyroid-stimulating hormone.
ap value according to the Kruskal–Wallis test and Fisher exact test, as indicated. bp<0.01 vs. idiopathic group. cp<0.01 vs. unexplained group.
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Table 2 reports serum hormones in all participants as 
segregated according to fertility status. Circulating LH 
values were higher in fertile than infertile men (p=0.02), 
but TT was comparable among groups. Conversely FSH 
levels did not significantly vary among groups. Like-
wise, IMI and UMI patients did not differ in terms of 
other hormonal levels. When evaluated, serum vitamin 
D was significantly lower in IMI vs. UMI (p=0.01), with 
a higher rate of vitamin D <20 ng/mL in IMI vs. UMI 
(p<0.01) (Table 2).

As expected, sperm parameters were different among 
the three groups (Table 3), with lower values for sperm 
concentration, TMSC, rates of progressive sperm mo-
tility, and normal sperm morphology observed in IMI 
compared to both UMI patients and fertile controls (all 
p<0.001).

Table 4 depicts logistic regression models testing the 
association between clinical and biochemical predictors 
with IMI status. At UVA model, pathologic vitamin 
D levels (p<0.001) and TV <15 mL (p=0.02) were found 
to be associated with IMI. Conversely, age, BMI, CCI, 
FSH, and TT were not. At MVA model, only vitamin D 
deficiency (p=0.03) was found to be independently asso-

ciated with IMI, after accounting for age, BMI, TT, and 
TV.

Supplement Table illustrates the results of logistic 
regression analysis used to test the association between 
the same latter predictors with UMI status in the in-
fertile cohort.

DISCUSSION

In an attempt to be effective in the management 
of males with primary infertility for whom a certain 
cause of the problem is not identified, and a consequent 
adequate therapy is eventually unavailable, any effort 
for a more comprehensive characterization is obviously 
of enormous importance in the everyday clinical prac-
tice. In this sense, great effort is made to try and pe-
culiarize the most difficult and insidious cases, such as 
men with idiopathic or unexplained infertility. Current 
study showed that in a relatively large same-ethnicity 
cohort of primary infertile men, approximately 20% 
and 5% of patients depicted clinical criteria suggestive 
for either idiopathic or unexplained infertility, respec-
tively. Surprisingly, but given the problematic nature 

Table 3. Sperm parameters of the whole cohort according to fertility status (n=827)

Variable Idiopathic MFI Unexplained MFI Fertile p-valuea

No. of individuals (%) 570 (68.9) 154 (18.6) 103 (12.5)
Semen volume (mL) 0.1
    Median (IQR) 3.0 (2.0–4.0) 3.0 (2.0–5.0) 2.0 (1.0–2.5)
    Range 0.1–13.0 1.0–8.0 1.0–7.0
Sperm concentration (×106/mL) <0.001
    Median (IQR) 17.0 (6.0–46.0) 50.0 (29.4–80.0) 26.1 (18.1–50.3)
    Range 0.5–305.9 15.2–220.8 2.1–155.4
Progressive sperm motility (%) <0.001
    Median (IQR) 25.0 (11–38) 49.0 (40–58) 36.2 (26–43)
    Range 0.0–96.0 32.0–84.0 0.0–78.2
TMSC (×106) <0.001
    Median (IQR) 14.9 (3.5–45.0) 81.4 (48.8–127.1) 38.4 (25.1–84.6)
    Range 0.0–287.4 7.2–351.0 2.1–356.9
Normal sperm morphology (%) <0.001
    Median (IQR) 2.0 (1–6) 8.0 (5–22) 3.0 (1–8)
    Range 0.0–92.0 4.0–94.0 0.0–91.0
SDF (%) 0.8
    Median (IQR) 36.5 (13–45) 31.9 (20–48)
    Range 5.5–72.2 0.3–97.7
SDF >30%, n (%) 311 (54.6) 84 (54.5) 0.7

MFI: male factor infertility, IQR: interquartile range, TMSC: total motile sperm count, SDF: sperm DNA fragmentation.
ap-value according to the Kruskal–Wallis test and Fisher exact test, as indicated.
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of the two clinical pictures, not so much, only few mini-
mal differences could be observed in those two settings 
compared to the fertile counterpart. Indeed, idiopathic 
infertile men showed lower TV and lower serum vita-
min D levels compared to men with unexplained infer-
tility. No further clinical characteristics emerged to be 
relevant throughout the real-life diagnostic work-up of 
patients presenting for primary infertility to support 
on the one hand the identification of a rationale bio-
pathology in both conditions as compared with fertile 
controls, and on the other a consequent effective thera-
peutic approach.

Therefore, beyond a semantic distinction, the first 
real dilemma is to understand whether it can be imag-
ined that what is currently available in the diagnostic 
work-up of men belonging to infertile couples is ob-
jectively the best to be done [1], without consequently 
and obligatorily resorting to assisted reproductive tech-
nologies. Second relevant query deals with the concept 
that it is probably the right time to overcome the pure 
differences in definition and classification of infertil-
ity types to invest in technologically more refined (and 
consequently more useful) diagnostics tools [19]. Our 
findings would seem to strongly support this second 
way.

Likewise, current results also advocate a more com-
prehensive discussion about the importance of testing 
some analytes apparently unrelated to the difficult 
process of fathering. Indeed, the potential role of vi-
tamin D in male infertility was analized in a cross-
sectional study by Ciccone et al, [20] showing that se-
rum vitamin D levels were significantly lower in men 
with impaired sperm parameters as compared with 
normozoospermic men. They found a positive correla-
tion between vitamin D levels and sperm concentra-

tion, motility, morphology, and TT. Similarly, Alzoubi 
et al [21] analyzed a cohort of 117 Jordanian males and, 
after stratification of participants in IMI, controls, and 
secondary infertility, they found that serum vitamin 
D levels were significantly lower in IMI vs. fertile 
controls vs. secondary infertile men. Hence, after two 
months of vitamin D treatment, total, and progressive 
sperm motility significantly improved compared to 
baseline values. A subsequent study with UMI men, 
teratozoospermic infertile men, and fertile controls 
showed that serum vitamin D levels were significantly 
lower in men with unexplained infertility and those 
with teratozoospermia, compared to fertile partici-
pants [22]. In contrast, Banks et al [23] demonstrated 
that vitamin D deficiency in the male partner did not 
significantly impact sperm parameters. This inconsis-
tency may be due to the poor predictive value of semen 
analysis per se in terms of diagnostic investigation for 
male fertility [8].

A possible biopathological explanation of the rela-
tionship between vitamin D and male fertility was giv-
en by Hussein et al [24]; the author found that meth-
ylation of vitamin D receptor gene was significantly 
higher in patients with IMI compared to control group. 
Classically, gene expression is associated with hypo-
methylation, whereas hypermethylation results in gene 
silencing [25]. In the latter study, a negative correlation 
was found between methylation of vitamin D receptor 
gene and both sperm concentration and progressive 
motility in the overall group, suggesting that vitamin 
D deficiency and vitamin D receptor gene methylation 
may be involved in the biopathology of IMI.

Referring back to the doubts previously expressed, 
although throughout the last decade increasing data 
suggested that values such as circulating vitamin D 

Table 4. Logistic regression models predicting idiopathic infertility in the infertile cohort

Variable
Univariable model Multivariable model

OR (95% CI) p-value OR (95% CI) p-value

Age 1.01 (0.98–1.05) 0.21 1.01 (0.97–1.15) 0.16
BMI 1.02 (0.95–1.11) 0.51 1.37 (0.94–2.01) 0.11
CCI 0.86 (0.61–1.25) 0.45
FSH 1.08 (0.99–1.19) 0.09
Total testosterone 0.98 (0.83–1.16) 0.87 1.05 (0.70–1.59) 0.79
Testicular volume <15 mL 1.92 (1.01–3.36) 0.02 1.02 (0.89–1.14) 0.56
Vitamin D <20 ng/mL 7.92 (4.31–14.56) <0.001 9.67 (1.21–16.37) 0.03

OR: odds ratio, CI: confidence interval, BMI: body mass index, CCI: Charlson Comorbidity Index, FSH: follicle-stimulating hormone.
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may be clinically relevant, the same recent evidence 
clearly explains that those parameters per se can-
not explain the entire biopathology behind both idio-
pathic or unexplained infertility cases, thus strongly 
highlighting the importance of a more comprehensive 
genetic investigation in the management and counsel-
ling of infertile males [19]. Our findings suggest that 
roughly one out of four men presenting for primary 
couples’ infertility depicted criteria suggestive for ei-
ther idiopathic or unexplained cases; thereof, consider-
ing a possible unknown or misdiagnosed genetic cause 
of infertility, and the obvious rebound in terms of their 
reproductive health, having more robust information 
related to the genetic profile emerges of paramount 
importance to better characterize a causal diagnosis 
and to more realistically provide every man with an 
adequate management/therapeutic work-up. According 
to the EAU guidelines [1] it is recommended to offer 
standard karyotype analysis and genetic counselling 
to all men with azoospermia and oligozoospermia, and 
in those case of a family history suggestive for recur-
rent spontaneous abortions, malformations, or mental 
retardation. Similarly, specific recommendations are 
provided for Y-chromosome microdeletion and cystic 
fibrosis transmembrane conductance regulator abnor-
malities testing. However, EAU Guidelines thresholds 
might present a low sensitivity and specificity and will 
still theoretically miss one out five infertile men with 
genetic abnormalities [16]. For this specific reason, also 
according to our current observations, a more refined 
and extended genetic assessment should be considered 
in patients with either idiopathic or unexplained in-
fertility since undiscovered alterations may subtend a 
possible explanation of this conditions.

The second observation outlines the relevance of TV. 
Indeed, TV has been previously associated with semen 
quality [26]. A recent study showed that infertile men 
had smaller TV compared to fertile controls and TV 
was positively correlated with TT, sperm concentration, 
and progressive sperm motility in infertile men [12]. 
Here we further corroborate those results. Indeed, we 
confirmed that fertile men had larger TV compared to 
infertile patients. Likewise, men with UMI had larger 
TV than those with IMI. However, TV was not found 
to be independently associated with IMI status, after 
accounting for other possible confounders. Specula-
tively, a reason for this finding could be that serum TT 
and FSH levels were similar among groups. In fact, TV 

is closely related both to the testicular exocrine and the 
endocrine function and previous data showed that TV 
is lower in hypogonadal men [27] and TV was strongly 
associated with TT values in infertile men [28].

Our study has a main clinical implication. We car-
ried out the first retrospective case-control study with 
a comprehensive hormonal and clinical investigation 
performed on same-ethnicity, age-comparable cohorts 
of fertile, UMI or IMI infertile males. From the labora-
tory standpoint, the only difference was found in vita-
min D levels. As such, it is worth noting the large and 
overlapping range of vitamin D levels in both UMI 
and IMI groups. Moreover, the findings that IMI had 
lower semen parameters and TV than UMI are not 
surprising. Taken together, these findings would prob-
ably suggest that the definition of UMI should be re-
considered. UMI indicates that the male is the primary 
driver, however it is likely that hidden female factors 
may also cause couple infertility. In a previous study, it 
has been demonstrated that isolated sperm abnormali-
ties were more frequently found in fertile patients [8], 
these results corroborate the idea that it is not correct 
to manage infertile men only because of their sperm 
parameters. However, the finding that a significant 
proportion of patients with UMI had elevated SDF 
rates is of clinical interest. Hence, SDF evaluation in 
fertile controls would be needed as well.

Our study is not devoid of limitations. First, this was 
a single-center study, and all data was retrospectively 
collected, raising the possibility of selection biases. Sec-
ond, we enrolled participants over a year-long period, 
spanning the four seasons. Unfortunately, we were un-
able to avoid the well-documented seasonal variations 
of vitamin D levels [29]; a problem we would consider 
in our subsequent long-term cohort. Third, the lack of 
a different and more complete genetic profile probably 
represents a significant limitation of this and of all the 
studies dedicated to infertile men for whom, not recog-
nizing a cause, it is not possible to be effective in set-
ting up a therapy. Fourth, TV was evaluated with an 
orchidometer, which has been recognized as a largely 
acceptable method of assessment and a valid alterna-
tive for US-measured TV in the everyday clinical prac-
tice [1]; however, the use of an orchidometer may under 
or overestimate the true TV.
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CONCLUSIONS

Data from this relatively large, homogeneous, case-
control study suggest that almost one fourth of men 
presenting for primary couple’s infertility associated 
with pure male factors have clinical criteria suggestive 
for either idiopathic or unexplained infertility, there-
fore greatly limiting the actual therapeutic possibilities 
in the real-life scenario. Men with idiopathic infertility 
showed lower TV than those with unexplained infertil-
ity and fertile controls. Moreover, idiopathic infertile 
men displayed lower levels of serum vitamin D and a 
higher rate of vitamin D deficiency, when compared 
to those with unexplained infertility conditions. The 
real clinical importance of these differential findings is 
obviously questionable, but it is certainly true that this 
extensive analysis did not highlight other differences 
among groups. Thereof, it certainly cannot be said that 
unexplained and idiopathic cases should be differently 
addressed according to those variables. Thus, current 
observations support the urgent need for more compre-
hensive investigations which may help to reduce the 
dramatic gap that prevents rational therapeutic proto-
cols in male infertility based on causal factors.
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