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Abstract 

The editorial proposes an original algorithm for hormonal treatment of patients with 

normogonadotropic azoospermia (NOAN). This condition is very common in clinical practice, and 

the approach of endocrinologists varies. Different therapeutic strategies are recommended based on 

clinical (testicular volume and body mass index) and hormonal parameters (inhibin B and 17-alpha 

hydroxyprogesterone levels). The algorithm suggests the role of follicle-stimulating hormone or  

chorionic gonadotropin, or incretin therapy, which are fully included in the potential therapeutic 

proposal due to the significant repercussions of metabolic syndrome and obesity on sperm quality.  
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Editorial 

Azoospermia conditions are traditionally classified into obstructive (OA) and non-obstructive (NOA) 

forms. In OA, testicular function is preserved. In NOA, testicular spermatogenesis is impaired. In 

NOA, elevated FSH levels and decreased inhibin B levels are the two most specific markers of 

impaired testicular function. However, there is a large number of NOA patients with normal FSH 

levels, defined as normogonadotropic azoospermia (NOAN) (1,2). 

In clinical practice, among NOAN patients, it is possible to identify those with reduced testicular 

volume (12 ml) and normal testicular volume (3), while on the endocrine level, those with normal 

and reduced Inhibin B levels  (4). NOAN patients can be further classified based on metabolic 

phenotype into metabolically healthy and obese NOAN (5). 

From a seminological and histopathological point of view, the main difference characterizing NOAN 

vs NOA concerns a greater damage to the post-meiotic phase of spermatogenesis, confirmed by the 

increase in the number of spermatids (round and elongated) in the semen analysis (2). From an 

endocrine point of view, the post-meiotic phase of spermatogenesis is FSH independent and 

modulated by intratesticular testosterone levels. NOAN patients characteristically have normal serum 

concentrations of total testosterone. It is not easy to estimate the ratio between serum testosterone and 

intratesticular testosterone, theoretically 1 to 100. From this point of view we have recently 

highlighted how a threshold value of 17AlphaHydroxyProgesterone (17OHPg) equal to 1.18 ng/ml 

identifies a cut-off associated with a lower response to pharmacological treatment with follicle 

stimulating hormone in a selected population of infertile men, suggesting that this marker can be 

considered a parameter capable of suggesting a possible alteration of testicular steroidogenesis 

characterized by accumulation of upstream precursor and reduction of intratesticular testosterone 

levels, since 17OHPg, through the action of 17-20 lyase, is transformed into androstenedione, a 

precursor of testosterone synthesis (6). 

Based on this consideration, NOAN patients could be further classified into NOAN with 17-alpha-

hydroxyprogesterone levels lower or higher than the threshold value of 1.18 ng/ml. This leads to the 

possibility of finding different combinations of NOAN phenotypes in clinical practice, as reported in 

Table 1. 
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Table 1. Subclassification of patients with NOAN. 

For testicular volume 

- NOAN with normal testicular volume 

- NOAN with reduced testicular volume (< 12 ml) 

For inhibin B levels 

- NOAN with normal inhibin B levels 

- NOAN with reduced inhibin B levels 

For body weight and waist circumference 

- Metabolically healthy NOAN 

- Metabolically obese NOAN (BMI > 30; waist circumference > 102 cm) 

For  17-alpha-hydroxyprogesterone levels 

- NOAN with 17-alpha-hydroxyprogesterone levels < 1.18 ng/ml 

- NOAN with 17-alpha-hydroxyprogesterone levels > 1.18 ng/ml 

 

Of the 8 possible clinical combinations, it follows that two conditions in particular may occur, with a 

favorable or unfavorable expected spermatogenetic prognosis, as reported in Table 2. 

 

Table 2. NOAN with favorable and unfavorable expected spermatogenetic prognosis. 

NOAN with favorable expected spermatogenetic prognosis 

- normal testicular volume + normal inhibin B levels + metabolically healthy + 17-alpha-

hydroxyprogesterone levels < 1.18 ng/ml 

NOAN with unfavorable expected spermatogenetic prognosis 

- reduced testicular volume + reduced inhibin B levels + metabolically obese + 17-alpha-

hydroxyprogesterone levels > 1.18 ng/ml 

 

On the pharmacological level, according to the possible phenotypic combinations that include a 

category of patients with mild or moderate alteration of the Sertolian function (reduced testicular 

volume and/or reduced levels of Inhibin B) (2-4), on the basis of the endocrine regulation 

characteristics of the post-meiotic phase of spermatogenesis (2) and in accordance with the potential 

effects that visceral obesity can exert on the pituitary-testicular axis (5), three pharmacological 

options for the treatment of NOAN patients could be proposed (Table 3 and Table 4). 
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Table 3. Pharmacological treatment in patients with NOAN according to the possible clinical 

phenotype. 

Phenotype Therapy 

For  testicular volume 

- NOAN with normal testicular volume 

- NOAN with reduced testicular volume (< 12 ml) 

 

HCG only 

FSH and HCG 

For inhibin B levels 

- NOAN with normal inhibin B levels 

- NOAN with reduced inhibin B levels 

 

HCG only 

FSH and HCG 

For BMI and waist circumference 

- Metabolically healthy NOAN 

- Metabolically obese NOAN (BMI > 30; waist 

circumference > 102 cm) 

 

HCG only 

HCG + GLP1 receptor agonist or GIP-GLP1 

receptor dual agonist 

 

For 17-alpha-hydroxyprogesterone levels 

- NOAN with 17-alpha-hydroxyprogesterone 

levels < 1.18 ng/ml 

- NOAN with 17-alpha-hydroxyprogesterone 

levels > 1.18 ng/ml 

 

HCG only HCG 

 

HCG alone (high dose) 

Legend: HCG (human chorionic gonadotropin); FSH (follicle stimulating hormone) 

 

Table 4. Pharmacological therapy in patients with NOAN according to the different expected 

spermatogenetic prognosis. 

Expected spermatogenetic prognosis Therapy 

NOAN with favorable expected spermatogenetic 

prognosis 

- normal testicular volume + normal inhibin B levels + 

metabolically healthy + 17-alpha-

hydroxyprogesterone levels < 1.18 ng/ml 

 

 

HCG alone 

NOAN with unfavorable expected spermatogenetic 

prognosis 

 

 

FSH + HCG + GLP1 receptor agonist or 

GIP-GLP1 receptor dual agonist 
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- reduced testicular volume + reduced inhibin B levels 

+ metabolically obese + 17-alpha-

hydroxyprogesterone levels > 1.18 ng/ml 

 

Legend: HCG (human chorionic gonadotropin); FSH (follicle stimulating hormone) 

Figure 1 summarizes an original classification scheme applicable in clinical practice for patients with 

azoospermia. 

 

 

Declarations 

Conflict of Interest 

The Authors declare that there is no conflict of interest. 

References 

1. Hamoda T, Shah R, Mostafa T, Pinggera GM, Atmoko W, Rambhatla A, Al Hashimi M, 

Çayan S, Colpi GM, Alipour H, Ko E, Zini A, Dimitriadis F, Rashed A, Park HJ, Saleh R, 

Toprak T, Ryzhkov A, Kadıoğlu A, Kandil H, Kalkanli A, El-Sakka AI, Calik G, Falcone M, 

Elbardisi H, Arafa M, Ho CCK, Martinez MP, Binsaleh S, Motawi AT, Gherabi N, Tsujimura 

A, Taniguchi H, Kosgi R, Calogero AE, Shatylko T, Kim D, Thomas C, Tadros NN, 

Andreadakis S, Musa MU, Konstantinidis C, Preto M, Le TV, Khalafalla KM, Cannarella R, 

Bowa K, Balagobi B, Katz DJ, Nguyen Q, Tanwar R, Borges Junior E, Agarwal A. Global 

Andrology Forum (GAF) Clinical Guidelines on the Management of Non-obstructive 

https://www.doi.org/10.62684/TKCW4052


La Vignera et al. Top Ital. sci. j. 2025;2(4); https://www.doi.org/10.62684/TKCW4052 

 

Page 6 of 6 
 

Azoospermia: Bridging the Gap between Controversy and Consensus. World J Mens Health. 

2025 May 12. doi: 10.5534/wjmh.250037. Epub ahead of print. PMID: 40583014. 

2. Schwarzkopf V, Wistuba J, Sandhowe-Klaverkamp R, Kliesch S, Gromoll J, Schubert M. 

Unraveling a subgroup of men with unexplained male infertility - men with 

normogonadotropic non-obstructive azoospermia. J Clin Endocrinol Metab. 2025 Apr 

15:dgaf200. doi: 10.1210/clinem/dgaf200. Epub ahead of print. PMID: 40231331. 

3. Santi D, Scafa R, Spaggiari G, Grande G, Romeo M, Dalla Valentina L, Graziani A, Granata 

ARM, Garolla A, Simoni M, Ferlin A. Testicular index: clinical, applicable tool to predict 

pregnancy in men with idiopathic infertility under FSH treatment. J Endocrinol Invest. 2025 

Aug 5. doi: 10.1007/s40618-025-02614-4. Epub ahead of print. PMID: 40762901. 

4. Olumide OB, Godwin AI, Etukudoh NS, Dutta S, Uchejeso OM, Titilayo JO, Christian IO, 

Temitope ST, Sengupta P. Evaluation of serum inhibin B and inhibin B/FSH ratio in the 

diagnosis of non-obstructive azoospermia and oligozoospermia. Horm Mol Biol Clin Investig. 

2024 Oct 21;46(1):39-46. doi: 10.1515/hmbci-2024-0054. PMID: 39427235. 

5. Service CA, Puri D, Al Azzawi S, Hsieh TC, Patel DP. The impact of obesity and metabolic 

health on male fertility: a systematic review. Fertil Steril. 2023 Dec;120(6):1098-1111. doi: 

10.1016/j.fertnstert.2023.10.017. Epub 2023 Oct 14. PMID: 37839720. 

 

6. Mancini M, Pecori Giraldi F, Andreassi A, Mantellassi G, Salvioni M, Berra CC, Manfrini 

R, Banderali G, Folli F. Obesity Is Strongly Associated With Low Testosterone and 

Reduced Penis Growth During Development. J Clin Endocrinol Metab. 2021 Oct 

21;106(11):3151-3159. doi: 10.1210/clinem/dgab535.PMID: 34283215 

 

7. Folli F, Finzi G, Manfrini R, Galli A, Casiraghi F, Centofanti L, Berra C, Fiorina P, Davalli 

A, La Rosa S, Perego C, Higgins PB.Am Mechanisms of action of incretin receptor based 

dual- and tri-agonists in pancreatic islets. J Physiol Endocrinol Metab. 2023 Nov 

1;325(5):E595-E609. doi: 10.1152/ajpendo.00236.2023. Epub 2023 Sep 20 

 

8. Cannarella R, Condorelli RA, Gusmano C, Garofalo V, Aversa A, Calogero AE, La Vignera 

S. Predictive role of 17α-hydroxy-progesterone serum levels of response to follicle-

stimulating hormone in patients with abnormal sperm parameters. Fertil Steril. 2023 

Dec;120(6):1193-1202. doi: 10.1016/j.fertnstert.2023.09.013. Epub 2023 Sep 23. PMID: 

37748551. 

 

https://www.doi.org/10.62684/TKCW4052
https://pubmed.ncbi.nlm.nih.gov/34283215/
https://pubmed.ncbi.nlm.nih.gov/34283215/
https://pubmed.ncbi.nlm.nih.gov/37729025/
https://pubmed.ncbi.nlm.nih.gov/37729025/

