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Abstract
Background: Azoospermia has defined as totally absent sperms from ejaculate after two separate semen analyses that roughly could ensue in 10%15% of infertile males with the atypical seminal examination. The main two sub classification of infertility are ''Obstructive (OA) and Non-Obstructive
(NOA). The sperm retrieval of testicles by ''Fine-Needle Aspiration (FNA) or Testicular Sperm Extraction (TESE)'' can give a promising result of
reproduction. Currently, the use of diagnostic tests like a Follicular Stimulating Hormone (FSH) besides Inhibin-B for the valuation of spermio genesis
by several trials has widely spread. This study aimed to investigate the association of serum Inhibin B and FSH with testicular biopsy and to reduce
avoidable analytic testicular biopsies in males with NOA.
Methodology: The study was a case-control observational, included 100 infertile males and 100 control males, attending Teba Fertility Private
Center, Babylon, Iraq. All participants underwent full history, physical examination, hormonal assays for Testosterone, FSH, LH, Prolactin, Inhibin-B,
and seminal analysis. Those who justify the study standards were chosen and undergone two-sided Testicular Sperm Extraction (TESE). Statistical
scrutiny carried out by SPSS/V-25. Categorical parameters had presented as frequency and percentage. Continuous parameters had present as
(Means ± SD). Student test had applied to match means between any 2-groups. Mann-Whitney test had applied to match means between 2-groups
in case variable was not normally distributed. Pearson’s correlation coefficient (r) had used to find the relationship between two continuous variables.
The ‘’Research Operating Characteristics (ROC) curve’’ analyses had done to predict sensitivity and specificity of Inhibin B and FSH for positive TESE
results. ‘’Pearson chi-square’’ had applied to show the link between categorical parameters. Any P ≤ 0.05 value was selected as significant.
Results: Significant difference were shown in the means of years of infertility, besides significant variations between the serum inhibin means between
the two study groups (P<0.001). There were significant differences between means of inhibin B (pg/ml) according to (positive and negative) TESE
results among the Azoospermia group (P=0.003). The differences Inhibin B, FSH, LH, prolactin, and testosterone according to TESE results revealed
significant differences between medians of Inhibin Band FSH(0.003 and 0.007), respectively. The ROC curve for sensitivity and specificity of Inhibin
Bto predict positive TESE and FSH to predict positive TESE results, which revealed P-value, optimal cut off value to predict positive TESE test,
sensitivity, and specificity were [0.001, ≥ 22.65pg/ml, 74.1%, and 65.1%] and [0.007, ≥ 13.95, 74.4%, and 59.3%], sequentially. A significant negative
(r= -0.482 and P-0.001) correlation between Inhibin B and FSH among the studied participants was observed.
Conclusion: Higher sperm retrieval from TESE was significantly correlated with higher levels of Inhibin B and lower FSH in the serum among the
NOA patients. Preoperative Inhibin B and FSH can apply for prediction and counseling. Inhibin B>22.65 pg/ml predicts positive, and FSH ≥ 13.95 mIU/
ml predicts negative TESE with a sensitivity and specificity of (74.1%, 65.1) and (74.1%, 65.1), respectively. Hence, could be a real, non-invasive,
accessible, and economic model for assessing NOA males to predict the outcome of sperm retrieval.
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Introduction

devascularization, and fibrosis could harmfully affect the function of the
testicles [7-9].

As a common medical problem, infertility is distressingnearly 15%20% of couples attempting gestation. Factors affecting males may
account for about 40%-50% of the total infertile couples. Hence, the
management of etiologies of male infertility like azoospermiais of particular
importance[1,2]. Azoospermia has defined as totally absent sperms from
ejaculate after two separate semen analyses that roughly could ensue in
10%-15% of infertile males with atypical seminal examination[3,4].The
main two sub classifications of infertility are '' Obstructive (OA) and NonObstructive (NOA)'' [5,6]. Specific investigations and testicular biopsy
have been recommending to distinguish an OA from NOA. A probable
sequel of this invasive procedure included; testicular hematoma, infection,

The sperm retrieval of testicles by'' Fine-Needle Aspiration (FNA)
or Testicular Sperm Extraction (TESE)'' can give a promising result of
reproduction. However, the success rate of positive sperm recovery may
not exceed 50% of casesn [6,8,9]. Consequently, non-invasive laboratory
tests that can predict the spermatic presence in males with OA would be
of great significance. Currently, the use of diagnostic tests like a (FSH) and
Inhibin-B for the valuation of spermio genesis in several trials has increased.
On the other hand, most of the dependable urologic guidelines did not rely
on the initial Inhibin-B assay alone, owing to the erratic results that had
been achieved [10,11].Inhibin B is one of the ‘’transforming growth factor
super family’’[12]; that include TGF-βs, activins, and bone morphogenetic
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proteins [12-15]. Inhibin-B is a known hormonal product of ‘’Sertoli cells’’and
decreases FSH release by gonadotropic cells [16]. Inhibin- Bglyco protein
has been suggesting as a biomarker of Sertoli cells' function and indirect
indicator of spermio genesis [8].
FSH is a hormone released from adenohypophysis that promotes
spermio genesis by stimulating Sertoli cells. Its release is regulated by the
hypothalamic-hypophysial-testicular axis [17].
In line with many arguments of various surveys, the aim of the study
was to investigate the association of blood Inhibin-B and FSH with testicular
biopsy and to reduce avoidable analytic biopsies of testicles in NOA males.

Materials and Methods
The study was a case-control observational, completed from January
to April-2021 included 100 infertile males and 100 control subjects.
Both groups presented with the initial finding of infertility referred to the
‘’Teba Center’’, Babylon-Iraq. The control group had recruited from those
attending the center. All participants underwent complete history, physical
examination, hormonal assays for Testosterone, FSH, LH, Prolactin,
Inhibin-B, and seminal analysis. Those who fit the study standards were
chosen and submitted for bilateral testicular sperm extraction (TESE). The
clinical examination had completed for all the participants for the structural
reliability of the urogenital organs. The conclusion of NOA had based
on clinical findings and factors like FSH, testosterone, testicular volume
besides past histopathology of the testicles (if existed). However, there was
no standard manner had been used

areas had protected with a sterilized cloth. After local anesthesia, atrivial
incision had done over the skin. Then, removing of a tiny piece of the
testicular tissue is followed by stitching of the testicular opening and the
incised skin. The same technique is reiterated for the other testis if needed.

Statistical analyses
Statistical scrutiny carried out by SPSS/V-25. Categorical parameters
had presented as frequency and percentage. Continuous parameters
had present as (Means ± SD). Student test had applied to match means
between any 2-groups. Mann-Whitney test had applied to match means
between 2-groups in case variable was not normally distributed. Pearson’s
correlation coefficient (r) had used to find the relationship between two
continuous variables. Pearson chi-square and Fisher-exact test’’ were
performed to study the relation between categorical parameters. Any P ≤
0.05 was selected as significant.

Results
Figure 1 displays the percentages of patients in relation to TESE
results among study groups (azoospermia and normal seminal analyses).
Azoospermia represents (N=70, 43.8%) of study patients.

Hormonal assays
Hormonal assays of four hormones including FSH, LH, prolactin, and
testosterone together had been analyzed by'' Immuno Enzymometric Assay
from TOSOH® USA''. Blood Inhibin-B concentrations have been estimated
followed by sperm retrieval using “paramagnetic particle Chemi Luminescent
Immune Assay (CLIA)” iFlash-Inhibin B, manufactured by YHLO®.

Seminal analyses
Seminal fluid analyses had achieved using ''Computer Assisted Semen
Analysis'' (CASA) according to the world WHO standards[2].

Testicular sperm extraction
Sperms retrieval had done at multiple testicular sites. The open biopsy
was performed either in the supplier's office, or a private hospital. The
scrotal skin had sterilized with a suitable antiseptic agent. The surrounded

Study variables

Groups

Figure 1. Distribution of patients according to results of TESE.

Table 1 The mean differences of age and years of infertility according
to study groups (Azoospermia and normal seminal analysis).There were
significant variations between mean years of infertility between the study
groups.

N

Mean

SD

Azoospermia

70

34.56

7.93

Normal

90

32.57

5.96

Azoospermia

70

7.09

4.94

Normal

90

5.17

4.07

P-value

0.083

Age (years)

Duration of infertility
(years)

Table 1. The mean differences of age and years of infertility between study group.
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Figure 2 The differences in the mean Inhibin B levels (pg/ml) between
the study groups (Azoospermia and normal seminal analyses). There were
significant differences between means of inhibin according to the study
group (P<0.001).

Figure 2. Box plot differences of the inhibin (pg/ml) means between the study
group (N=160).

There were significant differences between means of inhibin B(pg/ml)
according to (positive and negative) TESE results among the Azoospermia
group (P=0.003).The differences Inhibin B, FSH, LH, prolactin, and
testosterone according to TESE results revealed significant differences
between medians of Inhibin B, FSH, and LH (0.003, 0.007, and 0.003),
respectively (Table 2).
TESE
Variables
Results
Positive
IB (pg/ml)
Negative
FSH (mIU/ Positive
ml)
Negative
Positive
LH (mIU/ml)
Negative
Prolactin
Positive
(ng/ml)
Negative
Positive
Testosterone (ng/dl) Negative
*
Significance (P=0.003).

N

Mean

Median

27
43
27
43
27
43
27
43
27
43

54.73
25.9
21
23.9
7.21
8.84
9.6
15.43
353.49
356.98

42.91
22.45
11.6
21.2
4.3
7.3
8.7
9.2
311.49
332

P-value
0.003*
0.007*
0.003*
0.372
0.713

Table 2. The mean/median differences of Inhibin B, FSH, LH, prolactin, and
testosterone according to TESE results (N=70).
Figure 3 shows the ROC curve for sensitivity and specificity of Inhibin
B (pg/ml) to predict positive TESE results, (AUC=0.738), (P=0.001) 95%
CI (0.614-0.862) and the optimal cut off value to predict positive TESE test
was ≥ 22.65, (sensitivity=74.1%, specificity=65.1% and overall accuracy
=68.57%).

Figure 3. ROC-curve of inhibin B to predict positive from negative TESE.
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Figure 4 show the ROC curve for sensitivity and specificity of FSH
(mIU/ml) to predict negative TESE results, AUC=0.693, P=0.007,95% CI
(0.56-0.827) and the optimal cut off value to predict negative TESE test
was ≥13.95, (sensitivity=74.4%, specificity=59.3% and overall accuracy
=68.57%).

Figure 4. ROC curve for FSH to predict negative from positive TESE.

There was a significant negative correlation (r=-0.482 and P-0.001)
between Inhibin B and FSH among the studied participants (Table 3).

FSH mIU/ml
*

Statistics

IB pg/ml

Pearson Correlation

-0.482

Significance

0.001*

Significace negative correlation (r=-0.482 and P-0.001).

Table 3. Correlation of serum Inhibin B with FSH among study participants.

Discussion
Deliveries of children conceived with TESE from males with NOA have
been described [18]. As a result, the combination of TESE and ‘’intracyto
plasmic sperm injection’’ may provide the NOA males a higher opportunity
of fathering their inherent offspring, though they do not expose normal
spermatogenesis.
Although TESE is an effective diagnostic and therapeutic option, yet
may not continuously be successful in all NOAs [19,20]. Consequently, a
failing sperm retrieval practice has vitale motive and economic impacts
that underscore the significance of defining the predicting factors for fruitful
sperm recovery. This could present genuine prospects for the couple and
the clinician together [8,21].
The physiological effect of FSH and Inhibin-B in governing the
''hypothalamic-hypophysial-testis axis'' is indubitable. Several revisions
consider that Inhibin B is worthy and more predictive for spermio genesis
than FSH [21-23]. Contrariwise, other researchers had proclaimed that the
value of FSH is more[24,25].Instead, other studies have stated that neither
FSH nor Inhibin B, separately, could precisely predict the sort of spermio
genic injury[5,26]
What we had reached in this study was that Inhibin B is lower in
azoospermic males seven times than normal males. Additionally, once
Inhibin B is >22.65 pg/ml and FSH is <13.95 mIU/ml, the positive sperm
detection will be high with TESE. A significant outcome of this work was the
association of positive sperm recovery with plasma Inhibin B. There were
significant variations in the measures of Inhibin B between the patients with
positive and negative TESE results (P-0.003). In addition, the values of
FSH were significantly less in the positively compared to the negatively
retrieved groups (P-0.007). These findings are consistent with a recent
Syrian study conducted on 228 males with NOA and other previous Italian
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studies conducted on 89 patients with NOA [8,27].
Sertoli cells maintain spermatogenesis via several paracrine pathways,
including Inhibin B release [8].An increasing body of literature suggests
that Inhibin B levels areun measurable in males suffering SCOS, even with
ordinary testosterone values; signifying damaged Sertoli cells [28]. Hence,
Inhibin B reflect directly Sertoli cell activity and indirectly spermato genesis.
It has to be pointed out that the castration causes reduced Inhibin B values,
showing that Inhibin B is produced by the testicles. As well, suppressed
spermio genesis induced by exogenous androgens or cytotoxic agents is
associated with suppressed blood InhibinB concentration [29,30].
Supporting our findings, the outcomes reported by Von [28]. They
found that the predictability of InhibinB is slightly more than FSH, but they
cannot accurately expect the results of the biopsy. The authors supposed
that mixed OA and NOA causes may mutually coincide in infertile males in
this study.
To scrutinize whether Inhibin B or FSH is superior to predict sperm
recovery; the authors made a comparative examination of these hormones.
ROC analyses of Inhibin B validated a sensitivity and a specificity [74.1% and
65.1%] compared to [74.4% and 59.3%], respectively for FSH. As a result,
even with the parallel inclusive analytic performance of these 2-hormones
still, Inhibin B seems superior for proper detection of azoospermic males
with spermiogenic foci. Meanwhile, FSH seems better in the detection
of azoospermic males without spermiogenesis. These outcomes are in
agreement with recent studies [6,9,31].
The best threshold of Inhibin Bt that distinguishes between succeeded
and failed TESE by the ROC curve in this study was 22.65 pg/ml that was
parallel to the limited researches on Inhibin B and excellence of spermio
genesis up to now[8,30,32]. These results deliver robust evidence that
Inhibin B is a significant indicator of competent Sertoli cells and spermio
genesis.
The cut-off point for serum FSH in our study was 13.95 mIU/ml,
consistent with a current Iranian study [31]. However, the cut-off value for
serum FSH is quite inconstant for predicting the successful sperm recovery
in azoospermia, and no settlement has been gain in this respect.
Our findings confirm preceding results indicating an inverse relation
between Inhibin B and FSH serum values [27, 30, 33], further supporting
the idea that Inhibin B contributes to the bio-regulation of FSH secretion in
males.
The sperm retrieval significantly fell when FSH elevated Figure 4 are
intriguing in the context of preceding revisions reported that FSH predicts
the existence of sperms in cases that Inhibin B cannot. Added, Inhibin B,
FSH, and testicular volume cannot assume the Positive Predictive Value
(PPV) of biopsy [25]. In believed that the combined use of Inhibin B with FSH
useful for the expectation of 100% PPV of testicle biopsy. Nevertheless,
this combination does not exclude the necessity for a biopsy completely
[5,34]. Still, groups of infertile patients were not analogous regarding the
dissimilar inclusion criteria. Mutually, the two pieces of research require
further external confirmations. Contrarily, other data have verified high
retrieval rates in azoospermia with higher FSH values [35].
These conflicts could be related to technical variations for sperm
retrieval. Micro TESE has higher sperm recovery testicular biopsy [36].
Further, low successful sperm recovery has been described by FNA
compared to TESE [37]. Additionally, the use of two-sided testicular biopsy
with a minimum of six biopsy sites has been acclaim to retrieve sperms in
azoospermia [31]. The authors proposed another principal cause for the
unevenness related to the simultaneous existence of a mixed cause of
azoospermia.
The study models will assist to signify NOA who will have a good or
poor opportunity for positive retrieval and the couples who will have a higher
prospect of attaining a live birth after successful TESE. Additionally, it will
allow couples a better assessment of risks versus benefits before initiation
of invasive interferences.
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Study Limitation
We noted few limitations in our study. Firstly, is the small sample
size and computing cut-off limits should be constructed on a larger series
Secondly is the lack of comprehensive inherited profiles. Consequently,
some definite genetic disorders had not considered. Sooner or later, more
surveys with advanced molecular genetic are desirable to find responses to
the prevailing argument.

Conclusion
High sperm retrieval from TESE was significantly correlated with high
levels of Inhibin B and lower levels of FSH in the serum among the NOA
patients. Preoperative Inhibin B and FSH can apply for prediction and
counseling. Inhibin B >22.65 pg/ml predicts positive, and FSH ≥ 13.95
mIU/ml predicts negative TESE with a sensitivity and specificity of (74.1%,
65.1) and (74.1%, 65.1), respectively. Hence, could be a real, non-invasive,
accessible, and economic model for assessing NOA males to predict the
outcome of sperm retrieval. Further future studies are mandated for the
generalization of our outcomes.

Ethical Consideration
All Participants passed informed agreement, consistent with the
protocol permitted by the Local Institutional Ethics Committee.
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