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Can anti-Miillerian hormone predict positive
sperm retrieval in men with idiopathic
non-obstructive azoospermia?
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Summary: Objective: To evaluate whether serum anti-Mdllerian hormone (AMH) levels can predict sperm retrieval (SR) outcomes in men with
idiopathic non-obstructive azoospermia (iNOA) undergoing microdissection testicular sperm extraction (mTESE), and to develop a predictive
model that may inform clinical decision-making. Materials and methods: This retrospective, multicenter cohort study included 72 men diag-
nosed with iNOA who underwent mTESE between December 2022 and May 2023 at two IVF centers in Turkey. Serum AMH and follicle stimulating
hormone (FSH) levels were measured prior to surgery. Patients were categorized into TESE-positive (+SR) and TESE-negative (—SR) groups based
on the presence of spermatozoa in testicular tissue. Hormonal and clinical parameters were compared between groups, and a multivariate logistic
regression model was constructed to identify independent predictors of SR outcome. Receiver operating characteristic (ROC) curve analysis was
performed to determine the diagnostic accuracy and optimal cutoff values for AMH and FSH. Results: Out of 72 patients, 37 (51.4%) had successful
SR and 35 (48.6%) did not. Median AMH and FSH levels were significantly higher in the —SR group (P = 0.001 and P = 0.044, resp.). Multivariate
logistic regression analysis identified serum AMH as the only independent predictor of positive SR outcome (P < 0.001). ROC analysis revealed
excellent diagnostic performance for AMH (AUC = 0.909), with an optimal cutoff value of 3.4 ng/mL yielding 75.68% sensitivity, 91.43% specificity,
90.32% positive predictive value, and 78.05% negative predictive value (P = 0.001). Higher AMH levels were significantly associated with negative
SR outcomes. Conclusion: Serum AMH level is a reliable, non-invasive biomarker for predicting SR outcomes in men with iNOA undergoing mTESE.
An AMH level > 3.4 ng/mL is significantly associated with a lower probability of sperm retrieval. Incorporating AMH into preoperative assessment
may help avoid unnecessary surgical procedures and guide clinical counseling in male infertility management.
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Question: Is it possible to anti-Mdillerian hormone serve as a reliable indicator for successful sperm retrieval (+SR) through microdissec-
tion testicular sperm extraction in men with idiopathic non-obstructive azoospermia?

Answer: In infertile men with idiopathic non-obstructive azoospermia and low preoperative serum levels of anti-Mdillerian hormone,
a higher probability of successful sperm retrieval (+SR) during microdissection testicular sperm extraction has been noted, with an anti-
-Miillerian hormone threshold identified as < 3.4 ng/mL.

Introduction infertility [1]. Aproximately 60% of azoo-  Various genes and comorbid condi-
Azoospermia is defined as the absence  spermic patients have non-obstruc- tions have been linked to NOA. While
of spermatozoa in the ejaculate and af-  tive azoospermia (NOA) due to intrinsic  the cause of NOA can sometimes be
fects approximately 15% of men with  testicular spermatogenic insufficiency.  identified, it is often idiopathic [2,3]. For
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Souhrn: Cil: Zhodnotit, zda hladiny sérového anti-Miillerova hormonu (AMH) mohou predikovat vysledky extrakce spermii (SR — sperm retrieval)
umuzu s idiopatickou neobstrukéni azoospermii (iINOA - idiopathic non-obstructive azoospermia) podstupujicich mikrodisekci extrakce spermii
zvarlat (mTESE - microdissection testicular sperm extraction) a vyvinout prediktivni model, ktery mlze mit vliv na klinické rozhodovani. Materialy
a metody: Tato retrospektivni multicentricka kohortova studie zahrnovala 72 muzl s diagnézou iNOA, ktefi podstoupili mTESE v obdobi od
prosince 2022 do kvétna 2023 ve dvou centrech IVF v Turecku. Pfed operaci byly méreny hladiny sérového AMH a folikuly stimulujiciho hormonu
(FSH). Pacienti byli rozdéleni do skupin TESE-pozitivnich (+SR) a TESE-negativnich (—SR) na zkladé pfitomnosti spermii ve tkani varlat. Mezi
skupinami byly porovnany hormonalni a klinické parametry a byl vytvofen multivariacni logisticky regresni model pro identifikaci nezavislych
prediktor( vysledku SR. Pro stanoveni diagnostické piesnosti a optimalnich hrani¢nich hodnot pro AMH a FSH byla provedena analyza k¥ivky
ROC (receiver operating characteristic). Vysledky: Ze 72 pacientd mélo 37 (51,4 %) Uspésnou SR a 35 (48,6 %) ne. Median hladin AMH a FSH byl
vyznamné vyssi ve skupiné —SR (p = 0,001 a p = 0,044). Multivaria¢ni logisticka regresni analyza identifikovala sérovy AMH jako jediny nezavisly
prediktor pozitivniho vysledku SR (p < 0,001). ROC analyza odhalila vynikajici diagnosticky vykon pro AMH (AUC = 0,909) s optimalni hrani¢ni
hodnotou 3,4 ng/ml, coz dava 75,68% senzitivitu, 91,43% specificitu; 90,32% pozitivni prediktivni hodnotu a 78,05% negativni prediktivni
hodnotu (p = 0,001). Vy3si hladiny AMH byly vyznamné spojeny s negativnimi vysledky SR. Zavér: Hladina sérového AMH je spolehlivym
neinvazivnim biomarkerem pro predikci vysledkd SR u muzd s iNOA podstupujicich mTESE. Hladina AMH > 3,4 ng/ml je vyznamné spojena s nizsi
pravdépodobnosti ziskani spermii. Zaclenéni AMH do predoperacniho vysetieni mlze pomoci vyhnout se zbyte¢nym chirurgickym zékrokdm
a usmérnit klinické poradenstvi pfi lé¢bé muzské neplodnosti.

Klicova slova: idiopaticka neobstrukéni azoospermie — anti-Mullerliv hormon — mikrodisekce - extrakce spermii z varlat — ziskani spermii — bio-

marker — muzska neplodnost

infertile patients, micro-TESE (testicular
sperm extraction) is typically the only
option for sperm retrieval. However, tes-
ticular sperm extraction is an invasive
procedure. If a NOA patient undergoes
an invasive procedure and sperm is still
not retrieved, this is an undesirable out-
come for both the patients and the an-
drologists. Sperm retrieval rates can vary
widely, ranging from 30% to 60% [4,5].
Unfortunately, despite mTESE being as-
sociated with the highest theoretical
sperm retrieval rate (SR), the sperm ex-
traction procedure was still unsuccess-
ful in approximately 50% of NOA pa-
tients [6]. Due to the lack of reliable
biomarkers to predict successful sperm
retrieval in mTESE, some patients may
undergo unnecessary surgery [7].
Anti-Mdullerian hormone (AHM) is a di-
meric glycoprotein that belongs to the
transforming growth factor-f§ superfam-
ily [8,9]. Previous research has explored
the potential of AMH, in effectively pre-
dicting both positive and negative SR
outcomes in mTESE for idiopathic non-
obstructive azoospermia (iNOA) [10,11].
AMH is produced by Sertoli cells in the
testes of males. During fetal develop-
ment and minipuberty, the hypotha-
lamic-gonadotropic axis is active. Follicle

stimulating hormone (FSH) promotes
AMH expression, and testosterone can-
not inhibit it because Sertoli cells lack an-
drogen receptors. In boys with normal or
precocious puberty, increased intrates-
ticular androgen concentrations inhibit
AMH expression, overriding FSH stimu-
lation and leading to decreased blood
AMH levels. The recent establishment of
reference range values for serum AMH
levels in both boys and men may improve
the understanding of its role in gonadal
development and its fluctuations during
puberty. Pediatric endocrinologists, use
AMH blood levels to evaluate the pres-
ence and function of testicular tissue in
various medical conditions affecting chil-
dren. For the same purpose, male repro-
ductive specialists are investigating the
potential of AMH levels as an indicator of
male fertility [12]. However, there is cur-
rently limited focus on using this marker
in the context of male infertility.

The ability to obtain crucial information
about the outcome of mTESE through
non-invasive methods prior to sperm ex-
traction would enable more iNOA pa-
tients to benefit from the procedure.

While numerous studies have iden-
tified factors, either individually or in
combination, that may predict the

outcome of mTESE, conflicting results
still exist [10,13,14]. The reliability of
these predictors remains insufficient, as
few studies have provided clinical corre-
lations. Therefore, the aim of this study
was to assess whether AMH levels could
effectively predict the outcome and SR
success of mTESE. The goal was to con-
firm the value of AMH as a predictive
marker and assist INOA patients in mak-
ing informed clinical decisions, poten-
tially avoiding unnecessary surgery and
testicular damage in the future.

Materials and methods

This cross-sectional, multicenter study
included men diagnosed with iNOA. In-
fertility was defined according to the
World Health Organization (WHO) cri-
teria (2018) as the inability to conceive
after at least 12 months of regular un-
protected intercourse. Azoospermia was
confirmed through at least three con-
secutive semen analyses. Following con-
firmation, mTESE was performed at par-
ticipating IVF centers located in Konya
and Ankara, Turkey. The diagnosis of
iNOA was established after excluding all
known causes of non-obstructive azoo-
spermia, in accordance with current clin-
ical guidelines [12].
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Inclusion criteria
Male individuals from infertile cou-
ples diagnosed with infertility, and in-
dividuals diagnosed with iNOA were
included in the study. Patients who sat-
isfied all of the following criteria were
included:

1. absence of hypogonadotropic
hypogonadism;

2. no history of cancer or related
treatments;

3. no use of medications that affect sex
hormone levels (e.g., exogenous tes-
tosterone, gonadotropins, aromatase
inhibitors, selective estrogen receptor
modulators) within the past 3 months;

4. no history of testicular trauma;

5. no obstructive factors.

Exclusion criteria

Patients with Klinefelter or Kallman syn-
drome; those who had undergone pitui-
tary or testicular surgery and/or previous
vasectomy, those with a history of pre-
vious tumors including testicular tumors;
patients receiving testosterone treat-
ment; individuals with known Y chromo-
some microdeletions, hypothalamic/pitu-
itary defects; azoospermic patients with
testicular factors (cryptorchidism; grade
Il and Il varicocele); patients with genetic
abnormalities previously associated with
azoospermia, such as mutations and poly-
morphisms of the cystic fibrosis trans-
membrane conductance regulator (CFTR)
gene and clinical features related to these
mutations were excluded from the study.
Patients were assessed through a compre-
hensive self-reported medical history, in-
cluding age, body mass index (BMI), smok-
ing habits, and comorbidities (diabetes
mellitus, hypertension). For the specific
purpose of this study, the volume of each
testis and the average value of both sides
were recorded.

Involving patients who satisfied the
above-mentioned exclusion criteria and
verification model conditions, we carried
out a retrospective cohort study at two
IVF centers in Konya and Ankara, Turkey.
The cohort was made up of 48 qualifying

patients found and treated between De-
cember 2022 and May 2023. The institu-
tional ethics committee authorized the
study; all clinical data came from medi-
cal records.

Surgical technique and sperm
cryopreservation

All patients underwent mTESE at one of
the IVF centers. The mTESE procedure
was carried out as outlined by Almajed
etal. [15]. In cases where SR was nega-
tive (=SR) in one testis, the contralateral
testis was surgically explored. During the
mMTESE, the tissue was placed in 5 mL of
Quinn’s™ Sperm Washing Medium (Ori-
gio, Malgv, Norway) and mechanically
minced using sterile slides. The resulting
sample was then transferred to a Falcon
tube, centrifuged at 600g for 10 minutes
at room temperature. After centrifuga-
tion, the pellet was resuspended in a min-
imum volume of 0.5 ml of Quinn’s™ Sperm
Washing Medium. Sperm retrieval was
evaluated under an inverted microscope
at x 400 magnification. Sperm counts
were recorded, and SR was reported as
the number of sperm per high-power
field (HPF). The sample was then cryopre-
served. A positive SR (+SR) was defined as
the successful retrieval of at least one sper-
matozoon per 100 HPF (1 spz/100 HPF), as
assessed by experienced embryologists.
Sperm motility and vitality (assessed via
the swelling test) were also documented
for all patients before the cryopreserva-
tion process.

Blood parameters

and hormone levels

Venous blood samples were collected
from each patient between 8 and 10 AM
after an overnight fast. FSH and LH lev-
els were measured in serum using a het-
erogeneous competitive magnetic sepa-
ration assay. AMH levels were measured
by an ELISA.

Statistical analyses
Statistical analysis was done using IBM
SPSS Statistics version 29.0 (IBM Corp.,

Armonk, NY, USA) and JASP version
0.18.3.0. Continuous variable distribu-
tion was assessed using the Shapiro-
-Wilk test. Variables with a normal distri-
bution, expressed as mean + standard
deviation (SD), were compared using
the independent samples T-test. Non-
-normally distributed variables, shown
as medians (Min.-Max.), were analyzed
using the Mann-Whitney U-test. Cate-
gorical variables were expressed as fre-
quencies and percentages [N (%)]; the
Chi-square test or Fisher’s exact test,
when relevant, was used for compari-
son. The relationship between serum
AMH levels and the likelihood of suc-
cessful sperm retrieval (TESE positiv-
ity) was also modeled using a general-
ized linear model (GLM) with a binomial
distribution and logit link function. The
model produced a predicted probabil-
ity curve with 95% confidence inter-
vals. Receiver Operating Characteristic
(ROC) curve analysis was used to assess
the predictive accuracy of AMH and FSH
levels for successful sperm retrieval out-
comes. Calculations were done to find
the area under the curve (AUC), optimal
cutoff points, negative predictive value
(NPV), positive predictive value (PPV),
specificity, sensitivity, and so forth. A P
value of under 0.05 defined statistical
significance.

Results
A total of 72 patients with iNOA un-
dergoing mTESE were included in the
study. Of the total cohort, 35 patients
(48.6%) were classified in the TESE-neg-
ative group and 37 patients (51.4%) in
the TESE-positive group. Demographic
and clinical characteristics are shown in
Tab. 1. There were no statistically signifi-
cant differences between the TESE-neg-
ative and TESE-positive groups with re-
gard to age (P = 0.195), BMI (P = 0.454),
smoking status (P = 0.683), diabetes
mellitus (P = 0.460) or hypertension
(P=0.597).

As shown in Tab. 2, the median FSH
level was significantly higher in the
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Tab. 1. Comparison of demographic and clinical characteristics getween
TESE-negative and TESE-positive groups in patients with non-obstructive
azoospermia.

Tab. 1. Srovnani demografickych a klinickych charakteristik mezi skupinami
TESE-negativnich a TESE-pozitivnich u pacientd s neobstrukcéni azoospermii.

TESE-negative TESE-positive

Variables group broup P value
(N =35) (N=37)

Age (year) 38.26+6.13 36.51+5.15 0.195

BMI (kg/m?) 27.21 £3.56 26.61 £3.23 0.454

Smoking 9 (25.7%) 8(21.6%) 0.683

Diabetes mellitus 7 (20.0%) 5(13.5%) 0.460

Hypertension 3 (8.6%) 2 (5.4%) 0.597

BMI - body mass index/index télesné hmotnosti, N - number/pocet, TESE - testicular sperm
extraction/extrakce spermii z varlat

Tab. 2. Comparison of hormonal parameters between TESE-negative and
TESE-positive groups in patients with non-obstructive azoospermia.

Tab. 2. Porovnéni hormonalnich parametrl mezi TESE-negativni a TESE-pozitivni
skupinou u pacientek s neobstrukéni azoospermi.

TESE-negative TESE-positive

Variables group group P value
(N=35) (N=37)

FSH (mIU/mL) 13.85 (3.67-38.00) 9.54 (2.63-35.00) 0.044

AMH (ng/mL) 5.62 (2.97-9.23) 2.80(1.34-6.75) 0.001

AMH - anti-Mdllerian hormone, FSH - follicle stimulating hormone, N — number/pocet,
TESE - testicular sperm extraction/extrakce spermii z varlat
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Fig. 1. Comparison of Serum FSH levels between
TESE-negative and TESE-positive groups in patients with
idiopathic non-obstructive Aazoospermia.

Obr. 1. Porovnani hladin FSH v séru mezi TESE-nega-

tivni a TESE-pozitivni skupinou u pacientek s idiopatickou
neobstrukéni azoospermi.

TESE-negative group [13.85 mIU/mL
(range: 3.67-38.00)] than in the TESE-
-positive group [9.54 mIU/mL (range:
2.63-35.00); P = 0.044] (Fig. 1). Simi-
larly, the median AMH level was sig-
nificantly higher in the TESE-negative
group [5.62 ng/mL (range: 2.97-9.23)]
compared to the TESE-positive
group [2.80 ng/mL (range: 1.34-6.75);
P =0.001] (Fig. 2).

A generalised linear model (GLM) with
binomial distribution and logit link func-
tion was used to assess the association
between serum AMH levels and TESE re-
sults. As shown in Fig. 3, there was a sig-
nificant inverse association between
serum AMH levels and the likelihood of
a positive TESE result. Low AMH levels
were associated with an increased like-
-lihood of sperm retrieval, whereas high
AMH levels significantly decreased this
likelihood. The shaded area in the figure
represents the 95% confidence interval
of the model prediction (Fig. 3).

ROC curve analysis was performed to
evaluate the diagnostic performance of
serum AMH and FSH levels in predict-
ing sperm retrieval success in patients
with non-obstructive azoospermia. The

TESE-negative group

TESE-positive group

AMH - anti-Mullerian hormone, TESE - testicular sperm extrac-
tion/extrakce spermii z varlat

Fig. 2. Comparison of serum AMH levels between TESE-
-negative and TESE-positive groups in patients with lidi-
opathic non-obstructive azoospermia.

Obr. 2. Porovnani hladin AMH v séru mezi TESE-nega-
tivni a TESE-pozitivni skupinou u pacientd s idiopatickou
neobstrukéni azoospermii.
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area under the curve (AUC) for AMH
was 0.909 (95% Cl 0.844-0.974), indi-
cating excellent discriminatory ability,
while the AUC for FSH was 0.638 (95%
Cl 0.501-0.776), indicating limited pre-
dictive value (Fig. 4). The optimal thresh-
old for AMH was 3.4 ng/mL with a sen-
sitivity of 75.68%, specificity of 91.43%,
positive predictive value (PPV) of 90.32%
and negative predictive value (NPV) of
78.05% (P = 0.001). The optimal thresh-
old for FSH was 9.69 mlU/mL with
59.46% sensitivity, 85.71% specificity,
81.48% PPV and 66.67% NPV (P = 0.044).
These findings suggest that AMH is
a more reliable marker than FSH for pre-
dicting TESE positivity in patients with
non-obstructive azoospermia (Tab. 3,
Fig. 4).

Discussion

A significant clinical challenge is deter-
mining accurate predictors of positive
SR outcomes in men with iNOA under-
going mTESE. Reliable prediction mod-
els are essential for identifying the best
surgical indications and for improving
patient counseling about the chances
of a successful sperm retrieval. A signif-
icant percentage of men with iNOA con-
tinue to have unpredictable negative SR
outcomes, necessitating needless sur-
gical procedures, even with continuous
efforts to improve patient selection cri-
teria. Despite being regarded as a mini-
mally invasive and generally safe proce-
dure, mTESE is not risk-free. Patients may
experience a variety of intraoperative,
perioperative, and postoperative com-
plications, such as infection, hematoma
formation, persistent testicular pain,
and the possibility of developing a long-
term testosterone deficiency as a re-
sult of unintentional harm to Leydig cell
populations. Additionally, poor surgical
outcomes can exacerbate psychologi-
cal distress in a patient population that
is already at risk, highlighting the neces-
sity of better preoperative risk assess-
ment. Thus, finding noninvasive, easily
available, and trustworthy biomarkers to
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AMH - anti-Mdillerian hormone, TESE - testicular sperm extraction/extrakce spermii z varlat

Fig. 3. Predicted probability of TESE-positivity according to serum AMH levels
in patients with idiopathic non-obstructive azoospermia.

Obr. 3. Predikovand pravdépodobnost pozitivity TESE podle hladin AMH v séru
u pacientt s idiopatickou neobstrukéni azoospermii.
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AMH - anti-Mdllerian hormone, FSH - follicle stimulating hormone, ROC - receiver operating
characteristic, TESE - testicular sperm extraction/extrakce spermii z varlat

Fig. 4. ROC Curve analysis of AMH and FSH levels in predicting TESE-positive
Outcomes in patients with idiopathic non-obstructive azoospermia.

Obr. 4. Analyza ROC kfivky hladin AMH a FSH pfi predikci pozitivnich vysledkd
TESE u pacient( s idiopatickou neobstrukéni azoospermii.
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Tab. 3. Diagnostic accuracy of AMH and FSH in predicting sperm retrieval success in patients with non-obstructive

azoospermia.

Tab. 3. Diagnosticka presnost AMH a FSH v predikci Uspésnosti ziskavani spermii u pacientt s neobstrukéni azoospermii.

Markers Cutpoint Sensitivity (%) Specificity (%) PPV (%) NPV (%)
AMH 34 75.68 91.43 90.32 78.05
FSH 9.69 59.46 85.71 81.48 66.67

AUC (95% CI) P value
0.909 (0.844-0.974) 0.001
0.638 (0.501-0.776) 0.044

AUC - area under the curve, AMH - anti-Mullerian hormone, FSH - follicle stimulating hormone, NPV - negative predictive value, PPV - posi-

tive predictive value

forecast mTESE success continues to be
a top priority in the treatment of iNOA
patients [16].

These considerations underscore the
critical need for accurate preoperative
predictors, especially given that 48.6%
of men with iNOA in our cohort expe-
rienced a negative SR outcome despite
undergoing mTESE. To this end, we per-
formed a multivariate logistic regression
analysis, accounted for multiple poten-
tial clinical confounders, and identified
serum AMH levels as the only clinical
biomarker independently associated
with a positive SR outcome in this pa-
tient population.

Previous studies have suggested that
AMH, whether used alone or alongside
other hormones, provides limited pre-
dictive value for sperm extraction in
NOA patients [13,7]. One of these studies
concluded that seminal AMH and Inhi-
bin B (INB) levels did not vary according
to TESE outcomes in a cohort of 139 men
with NOA who underwent mTESE. How-
ever, the study included men diag-
nosed with Klinefelter syndrome and
those with Y microdeletions, which may
have significantly impacted their find-
ings [18]. Serum INB and the INB/AMH
ratio were found to be useful indicators
in forecasting the success of sperm re-
trieval in 168 male patients with iNOA in
a different study by Zhao etal. [19]. Ac-
cording to this study, patients with an
INB/AMH ratio > 3.19 had an 86.3% sen-
sitivity and a 53.8% specificity for a posi-
tive sperm finding. In comparison to INB
levels alone, the researchers found that
the INB/AMH ratio provides a greater
clinical benefit.

Our study showed that serum AMH
levels are a reliable biomarker for pre-
dicting whether patients with idiopathic
nonobstructive azoospermia will be able
to obtain sperm through microTESE. Ex-
cellent discriminative ability was indi-
cated by the ROC curve analysis, which
yielded an AUC value of 0.909 for AMH.
3.4 ng/mL was found to be the ideal
threshold value, yielding 75.68% sensi-
tivity, 91.43% specificity, 90.32% positive
predictive value, and 78.05% negative
predictive value. These results suggest
that AMH levels can be used to select
patients in clinical practice and can help
cut down on needless surgeries. Ac-
cording to earlier research in the liter-
ature, AMH levels are a useful indica-
tor for forecasting mTESE success. For
instance, a 2017 study by Massimo Al-
fano etal. found that sperm findings
could be predicted with 93% accuracy
using an AMH threshold value of less
than 4.62 ng/mL [20]. Our study’s lower
threshold value of 3.4 ng/mL could be
the result of variations in sample size,
laboratory measurement techniques, or
patient demographics. Serum AMH lev-
els can be used as an auxiliary parameter
in clinical decision-making processes for
cases of non-obstructive azoospermia,
according to the current findings, which
are generally in line with the literature.
It is believed that these findings should
be confirmed with larger sample sizes
in the future, and that the variations in
threshold values across studies carried
out at various centers should be taken
into consideration.

Another possible interpretation of the
differences observed between sperm

retrieval-positive and sperm retrieval-
-negative iNOA patients is that these
groups may represent distinct stages of
testicular development or maturation
within the gonadal endocrine system.
In males, serum AMH levels are charac-
teristically high from infancy through
the prepubertal period, reflecting the
immature state of Sertoli cell function.
As individuals transition into puberty
and subsequently reach adulthood,
AMH concentrations progressively de-
cline, ultimately falling to approximately
3-4% of neonatal levels [21]. This dy-
namic change is closely associated with
the physiological processes of testicu-
lar maturation. During infancy and early
childhood, AMH secretion is primarily
driven by FSH stimulation, independent
of androgenic influence [22,23]. How-
ever, with the onset of puberty and the
corresponding rise in intratesticular tes-
tosterone production, AMH secretion
by Sertoli cells is markedly suppressed,
highlighting a shift in the regulatory
mechanisms governing testicular endo-
crine function.

In adulthood, the regulatory relation-
ship between AMH and the testicular
microenvironment becomes more com-
plex. Unlike during prepubertal devel-
opment, adult serum AMH levels are
significantly downregulated by the pres-
ence of testosterone, reflecting the mat-
uration of Sertoli cells and the establish-
ment of spermatogenic capacity [24].
Furthermore, experimental studies
have demonstrated that AMH itself may
exert paracrine effects within the tes-
ticular milieu, particularly by inhibiting
steroidogenesis in Leydig cells [25]. This
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suggests that in adult males, AMH no
longer serves a systemic endocrine role,
but rather contributes to the local regu-
lation of testicular homeostasis through
paracrine signaling pathways. Accord-
ingly, the persistence of elevated AMH
levels in adult iNOA patients may indi-
cate an immature Sertoli cell pheno-
type and a disrupted paracrine network,
both of which could adversely affect
spermatogenesis and, consequently, the
likelihood of successful sperm retrieval
during microTESE procedures.

Conclusions

In this study, a regression model was de-
veloped to predict sperm retrieval out-
comesin men withiNOA and serum AMH
level was defined as the only indepen-
dent predictor. An AMH level > 3.4 ng/mL
was significantly associated with a neg-
ative sperm retrieval outcome and
showed optimal predictive performance
in the model. The application of this
model may contribute to the prevention
of unnecessary surgical interventions by
allowing the early identification of pa-
tients who are unlikely to benefit from
mMTESE.

References

1. Gashti NG, Sadighi Gilani MA, Abbasi M. Ser-
toli cell-only syndrome: etiology and clinical
management. J Assist Reprod Genet 2021; 38(3):
559-572. doi: 10.1007/510815-021-02063-x.

2. Azizi H, Karoii DH, Skutella T. Whole exome
sequencing and in silico analysis of human
sertoli in patients with non-obstructive azoo-
spermia. Int J Mol Sci 2022; 23(20): 12570. doi:
10.3390/ijms232012570.

3. Lee JY, Dada R, Sabanegh E etal. Role of ge-
netics in azoospermia. Urology 2011; 77(3):
598-601. doi: 10.1016/j.urology.2010.10.001.

4. Rohan P, Daly N, O’Kelly A etal. Evaluation
of microdissection testicular sperm extraction
(mTESE), outcomes and predictive factors in Ire-
land: the gold standard for men with non-ob-

structive azoospermia. J Reprod Infertil 2021;
22(2): 103-109. doi: 10.18502/jri.v22i2.5795.

5. Bernie AM, Mata DA, Ramasamy R etal. Com-
parison of microdissection testicular sperm ex-
traction, conventional testicular sperm ex-
traction, and testicular sperm aspiration for
nonobstructive azoospermia: a systematic re-
view and meta-analysis. Fertil Steril 2015; 104(5):
1099.e1-1103.e3. Doi: 10.1016/j.fertnstert.
2015.07.1136.

6. Zhang YX, Yao CC, Huang YH etal. Efficacy of
stepwise mini-incision microdissection testicu-
lar sperm extraction for nonobstructive azoo-
spermia with varied etiologies. Asian J Androl
2023; 25(5): 621-626. doi: 10.4103/aja2022125.

7.Tradewell MB, Cazzaniga W, Pagani RL etal. Al-
gorithms for predicting the probability of azoo-
spermia from follicle stimulating hormone: de-
sign and multi-institutional external validation.
World J Mens Health 2022; 40(4): 600-607. doi:
10.5534/wjmh.210138.

8. Rey R, Lukas-Croisier C, Lasala C etal.
AMH/MIS: what we know already about the
gene, the protein and its regulation. Mol Cell En-
docrinol 2003; 211(1-2): 21-31. doi: 10.1016/
j.mce.2003.09.007.

9. Posastiuc FP, Diaconescu Al, Constantin NT
etal. Potential biomarkers for testicular cancer
in dogs - groundwork for innovative screening
programs: a review. Scientific Works. Series C.
Veterinary Medicine 2022; 68(1): 100-107.

10. Benderradji H, Prasivoravong J, Marcelli F
etal. Contribution of serum anti-Mdllerian hor-
mone in the management of azoospermia and
the prediction of testicular sperm retrieval out-
comes: a study of 155 adult men. Basic Clin
Androl 2021; 31(1): 15. doi: 10.1186/512610-
021-00133-9.

11. Song J, Gu L, Ren X etal. Prediction model
for clinical pregnancy for ICSI after surgi-
cal sperm retrieval in different types of azoo-
spermia. Hum Reprod 2020; 35(9): 1972-1982.
doi: 10.1093/humrep/deaal63.

12. Goulis DG, Tsametis C, lliadou PK etal. Serum
inhibin B and anti-Mllerian hormone are not
superior to follicle-stimulating hormone as
predictors of the presence of sperm in testi-
cular fine-needle aspiration in men with azoo-
spermia. Fertil Steril 2009; 91(4): 1279-1284. doi:
10.1016/j.fertnstert.2008.01.010.

13. Toulis KA, lliadou PK, Venetis CA etal. In-
hibin B and anti-Mullerian hormone as mark-
ers of persistent spermatogenesis in men
with non-obstructive azoospermia: a meta-
analysis of diagnostic accuracy studies. Hum

Reprod Update 2010; 16(6): 713-724. doi:
10.1093/humupd/dmq024.

14. Zhu ZG, Zhao ZG, Pang QY etal. Predic-
tive significance of serum inhibin B on testicu-
lar haploid gamete retrieval outcomes in non-
-obstructive azoospermic men. Asian J Androl
2019; 21(2): 137-142. doi: 10.4103/aja.aja_
94_18.

15. Almajed W, Alharbi M, Zini A. Use of mini-in-
cision microdissection testicular sperm extrac-
tion in men with cryptozoospermia and non-
-obstructive azoospermia. Andrology 2020; 8(5):
1136-1142.doi: 10.1111/andr.12795.

16. Achermann AP, Pereira TA, Esteves SC. Micro-
dissection testicular sperm extraction (micro-
-TESE) in men with infertility due to nonobstruc-
tive azoospermia: summary of current literature.
Int Urol Nephrol 2021; 53(11): 2193-2210. doi:
10.1007/511255-021-02979-4.

17. El-Halawaty S, Azab H, Said T etal. Assess-
ment of male serum anti-Mullerian hormone as
a marker of spermatogenesis and ICSI outcome.
Gynecol Endocrinol 2011; 27(6): 401-405. doi:
10.3109/09513590.2010.495433.

18. Mitchell V, Boitrelle F, Pigny P etal. Semi-
nal plasma levels of anti-Mullerian hormone
and inhibin B are not predictive of testicular
sperm retrieval in nonobstructive azoospermia:
a study of 139 men. Fertil Steril 2010; 94(6):
2147-2150. doi: 10.1016/j.fertnstert.2009.
11.046.

19.Deng C, Liu D, Zhao L etal. Inhibin B-to-anti-
-Mullerian hormone ratio as noninvasive pre-
dictors of positive sperm retrieval in idiopathic
non-obstructive azoospermia. J Clin Med 2023;
12(2): 500. doi: 10.3390/jcm12020500.

20. Alfano M, Ventimiglia E, Locatelli | etal.
Anti-Mullerian hormone-to-testosterone ratio
is predictive of positive sperm retrieval in men
with idiopathic non-obstructive azoospermia.
Sci Rep 2017; 7(1): 17638. doi: 10.1038/s415
98-017-17420-z.

21. Aksglaede L, Segrensen K, Boas M etal.
Changes in anti-Mullerian hormone (AMH)
throughout the life span: a population-based
study of 1027 healthy males from birth (cord
blood) to the age of 69 years. J Clin Endocrinol
Metab 2010; 95(12): 5357-5364. doi: 10.1210/jc.
2010-1207.

22. Young J, Chanson P, Salenave S etal. Testi-
cular anti-mullerian hormone secretion is stim-
ulated by recombinant human FSH in patients
with congenital hypogonadotropic hypogo-
nadism. J Clin Endocrinol Metab 2005; 90(2):
724-728. doi: 10.1210/jc.2004-0542.

Publication ethics: The Editorial Board declares that the manuscript met the ICMJE uniform requirements for biomedical papers.

Publikacni etika: Redak¢ni rada potvrzuje, Ze rukopis prace splnil ICMJE kritéria pro publikace zasilané do biomedicinskych ¢asopist.

Conflict of interests: The authors declare they have no potential conflicts of interest concerning the drugs, products or services used in the study.

Konflikt zajmu: Autofi deklaruji, Ze v souvislosti s predmétem studie/prace nemaji zadny konflikt zajma.

Ceska Gynekol 2025; 90(4): 285-292

291




CAN ANTI-MULLERIAN HORMONE PREDICT POSITIVE SPERM RETRIEVAL IN MEN WITH IDIOPATHIC NON-OBSTRUCTIVE AZOOSPERMIA?

23. Chemes HE, Rey RA, Nistal M etal. Physiolog-
ical androgen insensitivity of the fetal, neona-
tal, and early infantile testis is explained by the
ontogeny of the androgen receptor expression
in Sertoli cells. J Clin Endocrinol Metab 2008;
93(11): 4408-4412. doi: 10.1210/jc.2008-0915.
24. Edelsztein NY, Grinspon RP, Schteingart H
etal. Anti-Millerian hormone as a marker of
steroid and gonadotropin action in the testis
of children and adolescents with disorders of
the gonadal axis. Int J Pediatr Endocrinol 2016;
2016: 20. doi: 10.1186/513633-016-0038-2.

25.Teixeira J, Maheswaran S, DonahoeP PK. Mul-
lerian inhibiting substance: an instructive devel-
opmental hormone with diagnostic and possi-
ble therapeutic applications. Endocr Rev 2001;
22(5): 657-674. doi: 10.1210/edrv.22.5.0445.

ORCID of authors

M. C. Colakoglu 0000-0003-4518-6016
J. E. Horasanli 0000-0003-4089-403X
M. Tiil 0009-0007-3454-2165

B. Gencel 0000-0002-5426-4824

F. Akkus 0000-0001-7037-9165

Submitted/Doruceno: 13. 5. 2025
Accepted/Prijato: 16. 5. 2025

Fatih Akkus, MD

Department of Obstetrics and Gynecology
Perinatology Department

Kiitahya City Hospital

Evliya Celebi, Eken Pasa Cd. No:19

43100 Kiitahya, Turkey
fakkus1987@gmail.com

292

Ceska Gynekol 2025; 90(4): 285-292




