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Objective: To retrospectively validate the American Society for Reproductive Medicine (ASRM) guidelines/recommendations concern-
ing endocrine evaluation in a cohort of white European men presenting for couple's infertility.
Design: Retrospective study.
Setting: Academic reproductive medicine outpatient clinic.
Patient(s): Cohort of 1,056 consecutive infertile men (noninterracial infertile couples).
Intervention(s): Testicular volume was assessed with a Prader orchidometer. Serum hormones were measured (8–10 A.M.) in all cases.
Hypogonadism was defined as total T < 3 ng/mL, according to the Endocrine Society definition. Semen analysis values were assessed
based on the 2010 World Health Organisation reference criteria.
Main Outcome Measure(s): ASRM indications for endocrine assessment in infertile men (sperm concentration <10 million/mL,
impaired sexual function, and other clinical findings suggesting a specific endocrinopathy) were used to predict hypogonadism in
our cohort. Moreover, a clinically user-friendly three-item nomogram was developed to predict hypogonadism and was compared
to the ASRM guidelines assessment.
Result(s): Biochemical hypogonadism was diagnosed in 156 (14.8%) men. Overall, 669 (63.4%) patients would have necessitated total
T assessment according to the ASRM criteria; of these, only 119 (17.8%) were actually hypogonadal according to the Endocrine Society
classification criteria. Conversely, 37 (23.7%) out of 156 patients with biochemical hypogonadism would have been overlooked. The
overall predictive accuracy, sensitivity, and specificity of the ASRM guidelines was 58%, 76%, and 39%, respectively. Our nomogram
was not reliable enough to predict hypogonadism, despite demonstrating a significantly higher predictive accuracy (68%) than the
ASRM guidelines.
Conclusion(s): The current findings show that the ASRM guidelines/recommendations for male infertility workup may not be suitable
for application in white European infertile men. (Fertil Steril� 2016;106:1076–82. �2016 by American Society for Reproductive
Medicine.)
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M ale factor infertility still remains a poorly under-
stood disease; although extensively studied, up to
30%–45% of cases remain unexplained (1). This

number is significant considering the fact that outcomes in
infertility management are often rather frustrating and that
nonidiopathic causes might be treatable (1). Therefore, a
proper diagnostic workup would be advantageous in terms
of both etiologic assessment and, above all, subsequent effec-
tive treatment (2). Several attempts have been made to
achieve standardized and evidence-based criteria for the eval-
uation of the infertile male. Nevertheless, available recom-
mendations and guidelines are of poor support to date. If,
on one hand, international guidelines substantially agree
concerning semen evaluation in the infertile man, things
somehow become less clear when dealing with hormone
determination. Considering the European Association of
Urology (EAU) guidelines (1), despite suggesting a hormone
assessment for infertile men with primary testicular failure,
no clear indications are provided regarding when/how hor-
mone measures should be used for patient assessment. The
American Society of Reproductive Medicine (ASRM) also
lacks guidelines related to this issue but published a 2015 up-
dated Committee Opinion about diagnostic evaluation of
infertile men (3). This document clearly states that the identi-
fication and treatment of correctable conditions will improve
the male partner's fertility and allow conception to be
achieved naturally. The ASRM recommendations for endo-
crine evaluation of infertile men are straightforward and
include an initial evaluation with total T (tT) and FSH for
men with [1] abnormal semen parameters, particularly
when the sperm concentration is <10 million/mL; [2]
impaired sexual function; or [3] other clinical findings that
suggest a specific endocrinopathy. Further workup (second
early morning measurement of tT, serum free T, LH, and
PRL) remains indicated whenever tT is found to be <3 ng/
mL. To the best of our current knowledge, neither these rec-
ommendations nor the EAU guidelines have been externally
validated.

Considering these aspects, a strong need emerges for
shared and reliable evidence-based support for the basic man-
agement of the infertile male in everyday real-life clinical
practice. Thus, the aim of our study was to retrospectively
validate the ASRM recommendations for endocrine evalua-
tion in the infertile man in a cohort of white European men
presenting at the same academic outpatient clinic for couple's
infertility and to develop a novel nomogram capable of pre-
dicting tT levels <3 ng/mL.
MATERIALS AND METHODS
Patients

The analyses of this cross-sectional study were based on a
cohort of 1,056 consecutive white European men assessed
at a single academic center for primary couple's infertility
(noninterracial infertile couples only) between September
2005 and January 2015. Patients were enrolled if they were
R18 year old and had either male factor infertility or mixed
factor infertility. Male factor infertility was defined after a
comprehensive diagnostic evaluation of the female partners.
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According to the World Health Organisation (WHO) criteria,
infertility is defined as not conceiving a pregnancy after at
least 12 months of unprotected intercourse regardless of
whether or not a pregnancy ultimately occurred (4). Second-
ary infertility was defined as the inability to conceive after a
previous pregnancy (4).

During the office visit, patients were assessed bymeans of
a physical examination and a thorough self-reported medical
history including age, comorbidities, and previous drug pre-
scriptions. Comorbidities were then scored with the Charlson
Comorbidity Index (CCI) (5). We used the International Clas-
sification of Diseases, 9th revision, because its coding algo-
rithms were used to define the 17 comorbidities that
constitute the most widely used CCI score. For the specific
purpose of the analysis, CCI was categorized as 0, 1, R2.
Body mass index (BMI), defined as weight in kilograms by
height in square meters, was measured for each patient. Testes
volume was assessed using a Prader orchidometer. Patients
underwent at least two consecutive semen analyses, both
showing at least one parameter below standard values for
normal semen parameters according to the WHO criteria (6).

A complete hormone profile was requested and obtained
for every patient as per our academic department internal
guidelines; according to these, venous blood samples were
drawn from each patient between 7 A.M. and 11 A.M. after an
overnight fast. FSH and LH were measured using a heteroge-
neous competitive magnetic separation assay (Bayer Immuno
1 System, Bayer). Inhibin B (InhB) was measured with an
enzyme-linked immunosorbent assay (Beckman Coulter
AMH Gen II ELISA). Total T levels were measured via a direct
chemiluminescence immunoassay (ADVIA Centaur; Siemens
Medical Solutions Diagnostics), and sex hormone–binding
globulin levels were measured via a solid-phase chemilumi-
nescent immunometric assay on Immulite 2000 (Medical Sys-
tems SpA). Calculated free testosterone was derived from the
Vermeulen formula (7). Hypogonadism was defined as tT <
3 ng/mL (8). The same laboratory was used for all patients.

All the above listed data were then collected in our pro-
spectively maintained institutional database. Data collection
followed the principles outlined in the Declaration of Hel-
sinki; all patients had signed an informed consent agreeing
to deliver their own anonymous information for future
studies. The study was approved by our local ethics
committee.
Statistical Analyses

Statistical analysis consisted of different steps. First, descrip-
tive statistics focused on frequencies and proportions for cat-
egorical variables. Medians and interquartile (IQ) ranges were
reported for continuously coded variables. The chi-square test
and Mann-Whitney U-test were used to compare proportions
and medians, respectively. Second, the ASRM recommenda-
tions of [1] abnormal semen parameters, particularly when
the sperm concentration is<10 million/mL; [2] impaired sex-
ual function (assessed through the International Index of
Erectile Function questionnaire (9), the International Society
for Sexual Medicine 2014 definition of premature ejaculation
(10), and the previous study by Salonia et al. (11)); or [3] other
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clinical findings that suggest a specific endocrinopathy (this
last point was implemented mainly focusing on the Endocrine
Society clinical practice guidelines (8); the presence of those
clinical signs was evaluated in each patient by a single expert
with competence in both urology and endocrinology [A.S.])
were retrospectively validated in our population, evaluating
their accuracy as for the area under the curve (AUC) estimates.
Third, univariable (UVA) and multivariable (MVA) logistic
regression models predicting the presence of biochemical hy-
pogonadism were fitted, including age, BMI, mean testicular
size, and azoospermia as covariates. Mean testicular size
was chosen neither to underestimate nor to overstate the
impact of varicocele that could occur when choosing a single
testis volume; preliminary analyses showed significant corre-
lation among left, right, and mean testicular volume (data not
shown). A logistic regression–based nomogram predicting
hypogonadism in our population was then developed relying
on the obtained regression coefficients. Our multivariate
model was designed in a way to be reader friendly and useful
at the first clinical evaluation; as a matter of fact, it includes
variables easily accessible with a simple physical evaluation
and a semen analysis. The AUC was used to quantify the tool's
predictive accuracy (PA). The nomogramwas subjected to 200
bootstrap resamples for reduction of overfit bias and for inter-
nal validation. Bootstrap-corrected AUC of the model was
then compared to the ASRM recommendations using the De-
Long method (12). The extent of overestimation or underesti-
mation of the biochemically confirmed versus the
nomogram-predicted hypogonadism rates was graphically
explored using a calibration plot. Fourth, we used decision
curve analyses (13) to determine the clinical net benefit of
the two prediction models.
RESULTS
Table 1 lists the characteristics and descriptive statistics of
the entire cohort of patients as segregated according to
gonadal status. Overall, biochemical hypogonadism was
diagnosed in 156 (14.8%) men. Hypogonadal patients had
significantly higher BMI and FSH values and lower testicular
volume (all P< .03). Likewise, hypogonadal individuals
showed lower values for sperm concentration and progres-
sive motility (all P< .03) but higher rates of nonobstructive
azoospermia patients (P< .001) as compared with eugonadal
men.

Considering the ASRM recommendations, a sperm con-
centration of <10 million/mL, impaired sexual function,
and other clinical findings suggesting a specific endocrinop-
athy were found in 490 (46.4%), 221 (20.9%), and 591 (56%)
men, respectively. Overall, 669 (63.4%) patients would have
deserved tT assessment according to the ASRM guidelines.
Of those, 119 (17.8%; 11.3% of the total cohort of patients)
were actually hypogonadal according to the Endocrine Soci-
ety classification criteria. Conversely, hypothetically relying
on the ASRM guidelines, 37 (23.7%) out of 156 patients
with biochemical hypogonadism would not have been candi-
dates for further endocrine assessment. Moreover, 550 (52.1%
of the total) patients would have been candidates for hormone
workup without having low tT values. As a whole, the ASRM
1078
recommendations’ sensitivity, specificity, and PA were
76.3%, 39%, and 58%, respectively.

Table 2 details logistic regression models predicting hy-
pogonadism in our cohort. At UVA, patient BMI (P< .001),
mean testicular volume (P¼ .004), and azoospermia
(P< .001) were independent predictors of tT < 3 ng/mL.
Similar findings were observed at MVA (all P%.05). After
200 bootstrap resamples, the PA value for the MVA model
was 68% (P< .001 as compared with ASRM PA).

Figure 1A displays our logistic regression–based nomo-
gram predicting tT < 3 g/mL. The calibration plot (Fig. 1B)
shows predicted probabilities against the observed hypogo-
nadism rate. The decision curve analysis (Fig. 1C) shows
how our predictive models clearly display a higher clinical
net benefit compared with the ASRM recommendations.
DISCUSSION
We retrospectively validated the ASRM recommendations for
endocrine assessment in infertile males, comparing themwith
a novel clinic-friendly logistic regression–based nomogram.
The ASRM recommendations were tested in a large cohort
of white European men consecutively presenting at the
same academic outpatient clinic for primary couple's infer-
tility. Total T values were assessed in every patient, diag-
nosing biochemical hypogonadism whenever tT < 3 ng/mL
was found. The ASRM recommendations were later chal-
lenged in this population to establish their performances.
What emerged was a not completely satisfactory performance
of those recommendations in our setting of white European
men. Moreover, our newly developed nomogram, although
showing some improvements, did not achieve clinically sig-
nificant results (Supplemental Table 1).

Endocrine milieu assessment in the infertile male is of
major importance since hypogonadism might coexist with
infertility in up to 10%–16% of cases (14). However, the ques-
tions are whether every patient seekingmedical help for infer-
tility would actually benefit from an endocrine workup and
what the proper timing is for such an assessment. Available
guidelines do not seem to agree in this regard. In this context,
the EAU guidelines stress the importance of hormone values
in selected clusters of patients (e.g., Klinefelter, primary
testicular failure), without any clear recommendation, espe-
cially for all other groups of infertile men (1). Unfortunately,
little evidence exists to support this statement. A complete
hormonal workup, besides being of undoubtful diagnostic
utility, is of fundamental importance in terms of deciding
on further therapeutic options: glaring is the case of second-
ary hypogonadism (15, 16), where substantial therapeutic
efficacy can be achieved. Things get less clear and more
frustrating for both patients and clinicians when it comes to
primary hypogonadism (1). To date, no study has addressed
the clinical predictors/criteria for selecting patients
harboring clinically significant endocrine alterations among
infertile men. Therefore, the current indications/
recommendations are poorly supported by clinical evidence
or lack appropriate clinical data (17–19). Moreover, none of
the currently available guidelines have yet been externally
validated. For this reason, we considered it important to
VOL. 106 NO. 5 / OCTOBER 2016



TABLE 1

Characteristics and descriptive statistics of patients according to patients' gonadal status.

Characteristic
Eugonadal
(n [ 900)

Hypogonadal
(n [ 156) P valuea Overall

Patients, n 900 156
Age, y

Median 36 36.5 .25 36
IQ range 33–40 32–40 33–40

BMI, kg/m2

Median 25.11 27.18 < .001 25.31
IQ range 23.36–27.41 24.55–30.17 23.46–27.78

CCI (continuously coded), n (%)
Median 0 0 .50 0
IQ range 0–0 0–0 0–0

CCI, n (%)
CCI 0 834 (92.7) 139 (89.1) .28; c2 ¼ 2.57 973 (92.1)
CCI 1 35 (3.9) 10 (6.4) 45 (4.3)
CCI R2 31 (209) 7 (4.5) 38 (3.6)

Testis volume (mL), Prader estimation
Right testis

Median 20 20 .016 20
IQ range 15–25 12–20 12–25

Left testis 20 15 .014 15
Median 12–20 10–20 12–20
IQ range

FSH, mIU/mL
Median 5.0 5.7 .023 5.1
IQ range 3.0–9.1 2.9–12.4 3.0–9.4

LH, mIU/mL
Median 4.0 3.5 .61 3.9
IQ range 2.8–5.7 2.0–5.7 2.7–5.7

InhB, pg/mL
Median 112.0 80.0 .21 106.3
IQ range 58.0–169.3 35.1–132.3 53.0–165.9

tT, ng/mL
Median 5.02 2.50 – 4.67
IQ range 4.06–6.29 2.12–2.80 3.50–5.93

Semen volume, mL
Median 3.0 3.0 .94 3.0
IQ range 2.0–4.0 1.8–4.0 2.0–4.0

Semen volume <1.5 mL, n (%) 127 (14.1) 28 (18.0) .21; c2 ¼ 1.56 16 (15.6)
Sperm concentration, 106/mLb

Median 13.0 12.9 .005 13.0
IQ range 3.1–38.5 2.4–29.0 3.0–37.5

Sperm concentration <15 � 106/mL,
n (%)b

411 (53) 67 (52.8) .97; c2 ¼ 0.01 478 (52.9)

Progressive motilityb

Median 25 15 .023 25
IQ range 10–38 4–36 9–38

Progressive motility <32%, n (%)b 521 (67.1) 93 (73.2) .17; c2 ¼ 1.86 614 (68.0)
Normal morphologyb

Median 4 3.5 .10 4
IQ range 0–15 0–13.5 0–15

Normal morphology <4%, n (%)b 434 (55.9) 72 (56.7) .87; c2 ¼ 0.03 506 (56.0)
Nonobstructive azoospermia, n (%) 92 (10.1) 32 (20.5) < .001; c2 ¼ 13.59 124 (11.7)
Obstructive azoospermia, n (%) 24 (2.7) 5 (3.2) .70; c2 ¼ 0.14 29 (2.7)
ASMRþ, n (%) 550 (61.1) 119 (76.3) < .001; c2 ¼ 13.2 669 (63.4)
Endocrinopaties, n (%) 476 (52.9) 115 (73.7) < .001; c2 ¼ 23.4 591 (56)
Sexual dysfunctions, n (%) 187 (20.8) 34 (21.8) .77; c2 ¼ 0.1 221 (20.9)
Sperm concentration <10 � 106/mL,

n (%)
411 (45.7) 79 (50.6) .25; c2 ¼ 1.32 490 (46.4)

Note: ASRMþ: patients deserving hormonal workup according to ASRM recommendations. BMI ¼ body mass index; CCI ¼ comorbidity index; InhB ¼ inhibin B; IQ ¼ interquartile; tT ¼ total
testosterone.
a P value according to Mann-Whitney U-test or c2-test, as indicated.
b Values obtained considering 903 nonazoospermic men.

Ventimiglia. Validation of the ASRM recommendations. Fertil Steril 2016.
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validate the aforementioned recommendations in a large
contemporary homogenous cohort of consecutive primary
infertile patients. If, on one hand, the EAU guidelines are
VOL. 106 NO. 5 / OCTOBER 2016
not straightforward to validate due to their intrinsic
vagueness, the ASRM recommendations, on the other hand,
were found to have poor accuracy (AUC, 58%). Considering
1079



TABLE 2

Logistic regression models predicting hypogonadism (tT < 3 ng/
mL) in the whole cohort of patients (N [ 1,056).

Variable

UVA MVA

OR (CI) P value OR (CI) P value

BMI, kg/m2 1.15 (1.10–1.20) < .001 1.15 (1.09–1.21) < .001
Mean testis

size, mL
(Prader)

0.95 (0.92–0.99) .004 0.97 (0.93–1.00) .05

Azoospermia 2.10 (1.38–3.19) < .001 1.77 (1.05–2.99) .0 3
Note: BMI ¼ body mass index; CI ¼ confidence interval; MVA ¼ multivariable; OR ¼ odds
ratio; tT ¼ total testosterone; UVA ¼ univariable.

Ventimiglia. Validation of the ASRM recommendations. Fertil Steril 2016.

ORIGINAL ARTICLE: ANDROLOGY
our results, roughly one out of four patients with biochemical
hypogonadism would have missed a proper diagnosis if the
ASRM recommendations were applied in our population,
with a simultaneous consistent rate of unnecessarily
screened patients. There might be a number of explanations
for this lack of accuracy. The ASRM guidelines recommend
clinical intervention based on several aspecific signs/
symptoms of hypogonadism/endocrinopathy. For instance,
low T signs/symptoms were mainly identified in the context
of late-onset hypogonadism (17, 19), which should be
regarded as a different clinical entity from infertile male
hypogonadism. Therefore, the use of criteria mainly
developed for late-onset hypogonadism (19) in infertile men
is questionable, at the very least. Infertile patients are usually
considered a relatively young population, although a consis-
tent increase in paternal age has been recently described (20).
According to our findings, age does not seem to differ in the
presence of endocrine abnormalities, calling into question
one of the foremost indicators of hypogonadism in the gen-
eral population (21).

The Endocrine Society includes small testis size (<5 mL)
among the signs of low T level (8); this criterion was one of
those used in our analysis to implement the ASRM statement
‘‘other clinical signs suggestive for a specific endocrinop-
athy.’’ According to our data, only 38.2% of biochemically
hypogonadal patients have at least one testis smaller than
5 mL (data not shown). Of clinical importance, such a cutoff
is not suitable in this setting, thus supporting a more complex
predictive model.

Of importance, the recommendations made by the ASRM
are addressed mainly to U.S. physicians. This is not of scant
relevance since American and European men might differ
significantly for several factors and these differences may
be responsible for the suboptimal performance of American
recommendations in our cohort. This is the case for obesity
and metabolic syndrome: their respective prevalence among
men in the United States is consistently higher than what is
observed in European men (22, 23), although direct
comparative data are lacking. This is of paramount
importance since obesity and its pathological correlates are
capable of modulating hormone homeostasis and its
deriving alterations (24).

For these reasons, we secondly aimed to develop a novel
risk prediction tool capable of detecting hypogonadal patients
1080
by relying on easily obtainable clinical variables. Such vari-
ables, which have been included in our study, were derived
from a review of the published data and therefore, at first
sight, resemble those included in the guidelines. Another con-
dition, deemed fundamental for our variables, was that they
be easily and promptly obtainable during the male infertility
workup. As a matter of fact, a physical examination and a
semen analysis provide clinical predictors included in our
model (i.e., BMI, testis size, azoospermia). We did not include
clinical symptoms suggestive of low T for two main reasons:
[1] available questionnaires were not validated in the infertile
(and therefore younger) population and [2] we wanted to
make our model as objective as possible. Moreover, azoo-
spermia was chosen rather than a particular categorized
sperm parameter to minimize both intra- and interpersonal
differences and laboratory biases. Remarkably, when trying
to add other seminal parameters to the predictive model, no
gain in PA was observed (P>.05 at DeLong test; data not
shown). In spite of the aforementioned caveats, when trying
to predict tT < 3 ng/mL in our population, the newly devel-
oped nomogram was not astonishingly better than the
ASRM guidelines (overall PA 68%).

The decision curve analyses allowed us to make some
interesting considerations as the inferior performance of the
ASRM recommendations clearly emerged; their clinical net
benefit was not only partly inferior to the ‘‘treat-all option,’’
but also consistently worse compared with our nomogram
for all reasonable threshold probabilities. This clearly demon-
strates that using the ASRM indications for endocrine assess-
ment in the infertile man would be, if not properly harmful, at
least entirely nonbeneficial compared with the other afore-
mentioned strategies.

Several factors might account for the poor performance
displayed by our nomogram. First, themost accurate predictor
of tT< 3 ng/mL in our cohort, BMI, accounted only for a 66%
of PA (data not shown). We were not able to find any other
more accurate predictor among clinical and seminal vari-
ables. Variables known to be associated with hypogonadism
in the general population lost clinical usefulness in our
sample. This might be related to patient age. As previously
mentioned, no relationship emerged between low tT levels
and age in our cohort. This may be due to both the relative ho-
mogeneity observed in our population in terms of age and to
the fact that age is not the main pathophysiological drive of
hypogonadism in infertile men. Moreover, younger age al-
lows for a shorter period of time for low tT effects to manifest.
Second, Scovell et al. (25) suggested that a serum tT threshold
of 4 ng/mL might be associated with hypogonadal symptoms
in young men; according to the authors, the Endocrine Soci-
ety cutoff of 3 ng/mL would exclude a discreet share of pa-
tients from the hypogonadal population. This would add
another clue to explaining the low diagnostic power of the
several tools analyzed in this study. Third, impaired semen
parameters, often used as a proxy of low tT values (3, 8),
have a very limited clinical utility in our setting; moreover,
owing to their value fluctuations, an isolated sperm analysis
may be unreliable or at least misleading.

Thus, according to what emerged from our data, trying to
[1] predict hypogonadism in infertile white European men to
VOL. 106 NO. 5 / OCTOBER 2016



FIGURE 1

(A) Logistic regression–based nomogram predicting tT < 3 ng/mL. (B) Calibration plot showing predicted probabilities against the observed
hypogonadism rate. (C) Decision curve analyses assessing the effect of ASRM guidelines and of our nomogram in detecting hypogonadism in
our population. The red dashed line represents the endocrine workup based on our nomogram, the black dashed line represents the endocrine
workup based on ASRM guidelines, and the continuous line represents the endocrine workup of all patients.
Ventimiglia. Validation of the ASRM recommendations. Fertil Steril 2016.
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therefore [2] tailor hormonal screening among infertile men is
definitely a tough and intricate task.

Our study is not devoid of limitations. This was a
hospital-based study, raising the possibility of selection
biases. Patients were recruited from a single academic outpa-
tient clinic, and despite the fact that this particular study
likely included a consistently large and homogeneous white
European cohort of primary infertile men (restricted to nonin-
terracial infertile couples), several larger studies across
different centers and populations will be needed to substanti-
ate our findings. As a matter of fact, the ASRM guidelines are,
perhaps implicitly, designed for U.S. practitioners, and hence
VOL. 106 NO. 5 / OCTOBER 2016
are improper for the European population. Second, the ana-
lyses were implemented cross-sectionally, and a comparison
with a same-race, age-matched cohort of fertile individuals
is lacking. Third, the analyses offer no data regarding the po-
tential molecular alterations in spermatogenesis, which might
be of importance in investigating possible markers of
decreased tT values. Fourth, ASRM recommendations are
rather ambiguous, with no clear-cut indication of screening
for hypogonadism and therefore a difficult standard to
compare with; despite this, we explored this range of ambigu-
ity and found out that neither the 10 million spermatozoa/mL
criterion nor our model was capable of diagnosing
1081
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hypogonadism, thus corroborating the concept of a baseline
endocrine screening in every infertile man. Fifth, we focused
on tT values and a tT-derived definition of hypogonadism; in
this context, it is of major importance that hypogonadism
should be regarded as a clinical syndrome rather than a
biochemical diagnosis; however, until male factor infer-
tility–related hypogonadism gains its own nosological dig-
nity, this issue remains unfortunately unaddressed.

CONCLUSIONS
Hypogonadism diagnosis and management are challenging
tasks within the field of male factor infertility. Unfortunately,
available clinical studies and recommendations offer little
support to clinicians. In our study, we reported how ASRM
recommendations, besides being supported by scant pub-
lished evidence, have an unsatisfactory clinical performance
when applied to a white European cohort of infertile men.
Owing to this, we developed a novel predictive tool aimed
at identifying patients at risk of having tT < 3 ng/mL; our
nomogram performed consistently better than the ASRM
guidelines in identifying hypogonadal men, despite not hav-
ing a clear-cut impacting accuracy. Actually, owing to [1] the
intrinsic difficulty underlying a priori identification of hypo-
gonadal patients, [2] the major importance of a proper
hormonal workup, and [3] the limited social cost of a basic
infertility hormonal workup, consideration of a hormone
assessment to be conducted for every infertile patient might
be an appropriate clinical option.
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SUPPLEMENTAL TABLE 1

Specificity and sensitivity for our nomogram according to the several
probability thresholds for predicting hypogonadism analyzed.

Threshold
probability Specificity Sensitivity

1% 0.00 1.00
2% 0.00 1.00
5% 0.01 1.00
10% 0.29 0.90
Note: Although the 10% cutoff would allow for a generally acceptable sensitivity, our ques-
tion would be whether it is worth losing 10% of men at screening considering the relatively
low social cost of tT testing.
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