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Abstract                                                                                                                     

Background:  Infertility is a very common health problem, affecting approximately 15-20% of 

couples who attempt pregnancy. Male factor is assumed to be responsible in about 40-50% of the 

infertile couples. Azoospermia is defined as complete absence of sperm from ejaculate and 

approximately occurs in 10-15% of infertile men with abnormal semen analysis. Azoospermia is 

classified as obstructive and non-obstructive, although in some clinical protocols etiologies for 

azoospermia fall into pre-testicular, testicular and post-testicular categories.                                                                                                                

Objective: To evaluate the predictive value of serum inhibin B (INH B) levels as an indicator 

of the presence of testicular spermatozoa in non-obstructive azoospermia.                                                                                                                                               

Materials and methods: A total of 228 patients with idiopathic non-obstructive 

azoospermia (NOA) were recruited in this prospective study. Inhibin-B in serum has been 

evaluated before sperm retrieval by Enzyme-Linked Immuno-Sorbent Assay (Elisa), in addition 

to FSH and testosterone. Testicular volume was measured by sonography. Testicular Fine Needle 

Aspiration (FNA) and Testicular Sperm Extraction (TESE) were performed for sperm retrieval. 

The patients were classified according to the presence or absence of Testicular spermatozoa into 

two groups (I and II respectively).                                                                                                                                             

Results: Spermatozoa were retrieved in 87 patients (38.16%), classified as group I and were 

absent in 141 patients (61.84%) classified as group II. Mean serum Inhibin-B ± SD was 

significantly higher in group I than in group II, 71.77 versus 27.49 respectively (P < 0.001). The 

odds ratio of Inhibin-B for success of sperm retrieval was 1.0409 (95% CI: 1.0286–1.0533). 

Serum Inhibin-B demonstrated that the best inhibin-B value threshold for discriminating between 

successful and failed sperm retrieval was 35 pg/ml, with a sensitivity of 75.86 (95% Confidence 

interval [CI]: 65.5–84.4) and specificity of 80.85 (CI: 73.4–87.0) for the prediction of the 

presence of testicular spermatozoa as determined by the receiver operating characteristic (ROC) 

curve analysis and area under curve (AUC).                                                                                                                                                          

Conclusion: Inhibin-B might be a predictive marker of persistent spermatogenesis in the men 

with non-obstructive azoospermia.      
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Introduction                                                                                                                            

The introduction to clinical practice of assisted reproduction techniques (ART) made fatherhood 

possible for non-obstructive azoospermic men (NOA). The recovery of testicular sperm through 

fine-needle aspiration (FNA) or testicular sperm extraction (TESE) can result in a favorable 

reproductive outcome. Nevertheless, all these procedures are invasive in nature with variable 

possibility of successful sperm extraction, which is successful in approximately 50% of cases. 

An unsuccessful sperm recovery procedure also has important emotional and financial 

implications, as well as complications such as devascularization and fibrosis that could adversely 

affect the function of the testes. As a consequence, a non-invasive test that could predict the 

presence of sperm in men with NOA would be of profound clinical importance1.                                   

Inhibin-B is glycoproteins of the transforming growth factor-β superfamily, is produced almost 

exclusively by the Sertoli cells and has been proposed as direct markers of their function and 

indirect markers of spermatogenesis. Circulating bioactive inhibin exists in at least two isoforms: 

A and B (an α subunit linked by a disulfide bond to either a βA or a βB subunit, respectively). 

Inhibin-B, the only inhibin form present in males, was named for its ability to negatively regulate 

FSH. Inhibin-B selectively suppresses follicular stimulating hormone (FSH) secretion in 

gonadotropes by inhibiting transcription of the gene encoding the β-subunit of FSH. So 

circulating levels of inhibin A are undetectable2.                                                                                        

Serum inhibin-B levels have been found to be significantly lower in men with testicular 

dysfunction compared with controls, as well as positively correlated with classical markers of 

spermatogenesis, such as sperm concentration, total sperm count and testicular volume. Blocking 

the inhibin effect increases spermatogenesis in animals. Suppression of spermatogenesis induced 

by exogenous testosterone, or chemotherapy is accompanied by a decrease in serum levels of 

inhibin-B. During the last decades, a series of studies that attempted to estimate the predictive 

value of serum or seminal inhibin-B as non-invasive markers of persistent spermatogenesis in 

men with NOA has reported contradictory results. Our objective was to evaluate the predictive 

value of serum Inhibin-B levels as an indicator of the presence of testicular spermatozoa in non-

obstructive azoospermia (NOA), compared with other markers such as FSH and testicular 

volume3 . 

Materials and methods                                                                                                             
 

A total of 228 patients with idiopathic non-obstructive azoospermia (NOA) were recruited in this 

prospective study from October 2009 to October 2012 at faculty of medicine in Damascus 

University and assisted reproduction unit at Orient hospital. All Participants gave informed 

consent, according to the protocol approved by local Ethics Committee at Damascus University 

and Health Ministry. Routine Clinical and laboratory tests were performed on all patients, 

including Semen Analysis and Hormones. Clinical examination was performed in all of the 

patients for anatomical integrity of genital system. The diagnosis of non-obstructive azoospermia 

was based on clinical finding and several parameters such as FSH, testicular volume and 

histopathology of a previous testicular biopsy (if available) although no standard method was 

used. Determination of testicular volume was performed by sonography using a 7.5-MHz probe 

(GE Voluson E800).                                                                                                                                            
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Hormone analysis including follicle stimulating hormone (FSH), luteinizing hormone (LH), 

Prolactin (PRL) and testosterone was also done by using Enzyme-Linked Immuno-Sorbent 

Assay (ELISA). Inhibin-B levels in serum have been evaluated before sperm retrieval by 

Inhibin-B Gen II ELISA manufactured by Beckman Coulter®.                                                                

Semen analysis was performed according to world health organization criteria (WHO laboratory 

manual for the examination of human semen and semen-cervical interaction, 2010).                              

Multiple testicular sperm extraction (TESE) was performed for sperm retrieval, when testicular 

FNA failed. In addition, all obstructive azoospermia cases with positive sperm retrieval from the 

epididymis, were excluded from this study. Moreover, patients with testosterone/gonadotropin 

therapy within 3 months of the pre-study assessments were also excluded. The patients were 

classified according to the presence or absence of testicular spermatozoa into groups I and II 

respectively. All testicular sperm aspiration procedures were completed using the procedure 

described by Jarow et al. (8). Subjects were placed in the supine position and draped with a 

sterile cloth. After adequate anesthesia was obtained, the skin overlying the testis was cleaned 

with betadine 3 times. A 23-gauge butterfly needle with tubing attached to a 20-ml syringe via 

stopcock was inserted into the epididymis on each side followed by immediate microscopic 

search of the aspirate to rule out the presence of spermatozoa. In the absence of spermatozoa in 

the epididymal aspirate, multiple punctures (mean of 8, range 5–15 per testis) and aspirations 

were performed systematically throughout the whole testis on both sides. Testicular biopsies and 

sperm extraction were not always synchronized with the day of oocyte retrieval and the ICSI 

procedure. Multiple TESE was performed under general or local anesthesia. Through a small 

vertical incision in the median scrotal raphe, the skin, dartos muscle, and tunica vaginalis were 

opened to expose the tunica albuginea. The tunica albuginea was incised at the upper pole near 

the head of the epididymis. A sufficient volume of testis was excised and examined. If no sperm 

were seen in the specimen, subsequent samples were taken from other locations, in the midline 

of the testis and at the lower pole opposite to the rete testis, and subsequently from the contra-

lateral testis. The procedure was terminated when sperm were retrieved or all three samples from 

upper, middle, and lower sites per testis had been examined for the presence of testicular sperm. 

If spermatozoa were observed, the testicular sample was cryopreserved for non-synchronized 

subjects until the ICSI procedure, or processed for synchronized ICSI.                                                                                                                                  

Statistical analysis: Statistical analysis was performed with MedCalc® 12.5 (MedCalc 

Software, Belgium). Data are expressed as mean ± SD. The chi-square test was used for the 

comparison of nominal parameters. Receiver Operative Characteristic (ROC) curves were 

determined for FSH and Inhibin-B using sperm retrieval as the reference method. Logistic 

Regression Analysis was performed with sperm retrieval as the dependent parameter and FSH, 

Inhibin-B and testicular volume of the testis as independent parameters. A p-value of less than 

0.05 was considered statistically significant for all tests.     

Results                                                                                                                                  

Spermatozoa were retrieved in 87 patients (38.16%), classified as group I and were absent in 141 

patients (61.84%) classified as group II. The FNA alone was sufficient for sperm retrieval in  
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Fig.(1): Serum Inhibin-B levels (mean ± SEM) according to sperm retrieval success 

which was significantly higher in group I (with positive sperm retrieval) than group II 

(with positive sperm retrieval), 71.77 versus 27.49 respectively (P < 0.001).                                                                                

1. Download : Download high-res image (39KB)                                                                                                     

2. Download : Download full-size image 

48/87 cases with a percentage of 55.2%. The Inhibin-B mean ± SD in those patients was 

72.65 ± 37.9 and FSH level was 7.9 ± 5.4. Demographic characteristics of patients were similar 

in the two groups as regards age, Body mass index (BMI) and duration of infertility as shown in 

Table (1).                                                                                                                                     

Table (1): Demographics and clinical characteristics of patients in the both groups                                 

(Group I: Positive sperm retrieval and Group II: Negative sperm retrieval). 

Variants 
Group I 

Positive sperm retrieval 

Group II 

Negative sperm retrieval P-value 

 
87 141 

 
    Agea 34.5 ± 7.8 35.8 ± 7.2 NS 

BMIa 23 ± 4.5 22.5 ± 6.7 NS 

Infertility 

durationa 
8.8 ± 5.5 10.3 ± 6.3 NS 

Inhibin Ba 71.77 ± 27.9 27.49 ± 11.2 P < 0.001 

FSHa 8.3 ± 5.7 19.2 ± 9.3 P < 0.001 

Testosteronea 12.84 ± 5.1 9.39 ± 4.6 NS 

(a) = Mean ± SD. 
 

Mean serum Inhibin-B ± SD was significantly higher in group I than in group II 71.77 versus  
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27.49 respectively (P < 0.001). The odds ratio of Inhibin-B for success of sperm retrieval was 

1.0409 (95% CI: 1.0286–1.0533), while Mean serum FSH ± SD was significantly Lower in 

group I than in group II 8.3 versus 19.2 respectively (P < 0.001), as illustrated in Table (1). 

Positive correlation was noticed between testicular volume and positive sperm retrieval rate in 

the one hand (as shown in Table 2 and Fig. 2), and between testicular volume and serum inhibin-

B levels in the other hand, while negative correlation was noticed between testicular volume and 

serum FSH levels as shown in Fig. (3).  
                                                         

Table (2): Positive sperm retrieval rate according to testicular volume                                                          

that showed the positive correlation between them. 
 

Testicular volume (ml) 1–5 6–10 >15 

Patient number 54 63 111 

Inhibin B levela 24.27 27.55 64.95 

FSH levela 21.34 14.21 9.48 

Positive sperm retrieval rate 
7.41% 

(4/54) 

26.98 

(17/63) 

59.46% 

(66/111)   
 

Serum Inhibin-B demonstrated that the best inhibin-B value threshold for discriminating between 

successful and failed sperm retrieval was 35 pg/ml, with a sensitivity of 75.86 (95% Confidence 

interval [CI]: 65.5–84.4) and specificity of 80.85 (CI: 73.4–87.0) for the prediction of the 

presence of testicular spermatozoa as determined by the receiver operating characteristic (ROC) 

curve analysis and area under curve (AUC) as illustrated in Fig. 4. But other markers did not 

have similar prediction power as FSH which has a sensitivity of 64.78 (CI: 56.82–72.18) and 

specificity of 84.69 (CI: 78.88–89.43) for the same prediction as illustrated in Figure 4, Fig.(5).  
 

 

Fig. (2): Positive sperm retrieval rate according to testicular volume that showed a positive 

correlation between them.                                                                                                                                                                                                                                           

1. Download : Download high-res image (54KB)                                                                                          

2. Download : Download full-size image                                                                                                       
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Fig. (3): Serum Inhibin-B and FSH levels (mean ± SEM) according                                                         

to testicular volume which showed the positive correlation between them.                                              

1. Download : Download high-res image (60KB)                                                                             

2. Download : Download full-size image 

 

 

Fig. (4): Receiver operating characteristic (ROC) curve analysis and area under curve 

(AUC) with 95% confidence interval of scrum Inhibin-B for the prediction of the 

Download : Download high-res image (68KB)                                                                                
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presence of testicular spermatozoa in patients with non-obstructive azoospermia.       

 

Fig. (5): The receiver operating characteristic (ROC) curve analysis and area under curve 

(AUC) with 95% confidence interval of scrum FSH for the prediction of the presence of 

testicular spermatozoa in patients with non-obstructive azoospermia                                 

1. Download : Download high-res image (60KB)                                                                                               

2. Download : Download full-size image 

Discussion                                                                                                                               

Births of children conceived with testicular spermatozoa from men with deficient 

spermatogenesis leading to non-obstructive azoospermia had been reported. Thus, testicular 

sperm recovery combined with ICSI offers azoospermic men the possibility of fathering their 

own genetic children even if they do not reveal normal spermatogenesis. ICSI using testicular 

spermatozoa is certainly a valid treatment option. Testicular sperm recovery, however, may not 

always be successful in all non-obstructive azoospermic men. Therefore, an unsuccessful sperm 

recovery procedure has important emotional and financial implications which emphasize the 

importance of determining the predictive factors of successful sperm recovery. An objective 

counseling based on predictive factors of successful sperm recovery could offer realistic 

expectations for both the couple and the physician. In the present study, sperm retrieval was used 

as an endpoint (qualitative)4.                                                                                                                          

Sertoli cells support spermatogenic activity through multiple paracrine mechanisms, including  
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inhibin-B secretion. There is evidence that inhibin-B is undetectable in men with SCOS, despite 

normal testosterone levels, suggesting Sertoli cell damage. Thus, inhibin-B is considered as a 

direct marker of Sertoli cell function and an indirect marker of the spermatogenic status. 

Castration results in undetectable inhibin-B levels, indicating that circulating inhibin-B is 

produced by the testes, and suppression of spermatogenesis induced by exogenous testosterone 

or chemotherapy is accompanied by a decrease in serum levels of inhibin-B5.                                       

We conducted a prospective study with the primary aim of comparing Inhibin-B with FSH as 

predictors of the recovery of testicular sperm performed in men with non-obstructive 

azoospermia. An important result of this study is the correlation between positive sperm retrieval 

and serum inhibin-B levels on the one hand, and testicular volume on the other hand. Patients 

with a large testicular volume have higher inhibin-B concentrations than patients with small 

testicular volumes. In all of our patients there is a highly significant positive correlation between 

inhibin-B concentration and testicular volume. Our study showed significant differences in the 

mean levels of inhibin-B as well as among the two groups of patients with positive and negative 

sperm retrieval (p < 0.001). And the serum FSH levels were significantly lower in the positive 

retrieval group than those in the negative retrieval group (P < 0.001). These results provide 

strong evidence that inhibin-B is an important marker of the competence of Sertoli cells and 

spermatogenesis in the human, which is in accordance with the few reports on inhibin-B and 

quality of spermatogenesis up to now5.                                                                                                                 

In an attempt to investigate whether Inhibin-B is superior to FSH as a predictor of sperm 

retrieval, we performed a comparative analysis of the two hormones, in our study whereas 

Inhibin-B demonstrated a sensitivity of 75.86% and a specificity of 80.85% as compared with 

64.78% and 84.69%, respectively, for FSH as shown in Figure 4, Figure 5. Thus, despite the 

similar overall diagnostic performance of the two hormones, Inhibin-B is better in correct 

identification of men with NOA and foci of spermatogenesis (higher sensitivity), whereas FSH 

might be better in correct identification of men with NOA and no spermatogenesis (higher 

specificity), and these are in agreement with a recent studies6.                                                                   

In the literature, attempts have been made to compare serum FSH and Inhibin-B levels as 

predictors of the recovery of testicular spermatozoa: Inhibin-B proved to be superior or equal to 

FSH, while in other studies combination proved to be better than any hormone alone. The 

apparent discrepancy among these studies could be attributed to methodological causes, such as 

selection criteria for the infertile men, small group sizes, lack of a control group and use of 

different reference methods. On the other hand, other publications reported a non-satisfactory 

diagnostic performance of serum Inhibin-B, after assessing it by means of regression models, 

ROC analysis or direct comparison of its levels between successful and failed sperm retrieval 

groups. In two studies on patients with obstructive azoospermia and in three studies on patients 

with Klinefelter’s syndrome, serum Inhibin-B did not predict sperm retrieval7.                                        

Although our study demonstrated a 75.86% sensitivity and 80.85% specificity of serum inhibin-

B level for predicting sperm retrieval using the criterion of 35 pg/ml, that this still does not allow 

the physician to counsel the patient toward or away from performing TESE. More prospective, 

well-designed studies are needed to further establish the role of Inhibin-B especially in                        
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conjunction with other important molecules of testicular microenvironment, in well-defined 

groups of subfertile men to rationalize the diagnostic and therapeutic approach to their condition. 

In conclusion, our results suggest that Inhibin-B might be a predictive marker of persistent 

spermatogenesis in the men with non-obstructive azoospermia, and in association with other 

parameters such as FSH and testicular volume could allow to improve predictive value of male 

assessment in NOA.                                                                                                                                  
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