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Aims 

• Gonadotropins for induction of spermatogenesis 

• Gonadotropins for idiopathic infertility 

 



 

Rudyard Kipling (1865 - 1936) 

I had six honest serving men. They taught me all I knew.  
Their names were: Where, What, When, Why, How and Who. 



What? 
What is hypogonadotropic hypogonadism? 
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Hypogonadotropic hypogonadism  

• Failure at the hypothalamus – 
pituitary level  

 

• Kallmann’s syndrome 



Snyder PJ. UpToDate, 2019 



Genotype and 
Phenotype  

Boehm U et al. Nature Rev Endocrinol 2015;11:547 



Hormonal profile 

 Trabado S et al. J Clin Endocrinol Metab 2014;99:E268 
Young J. J Clin Endocrinol Metab 2012:97:707 



Hypogonadism according to age 

 

Boehm U et al. Nature Rev Endocrinol 2015;11:547 



Clinical spectrum of Kallmann’s syndrome 

• Cryptorchidism ± micropenis 

• Delayed puberty 

• Hypogonadism 

• Male infertility 

• Anxiety and depression  

 

 

• Hyposmia / anosmia 

• Optic nerve hypoplasia 

• Cleft lip and/or palate  

• Dental agenesis 

• Sensorineural deafness  

• Congenital hearing impairment ± 
pigmentation defects 

• Bimanual synkinesia (mirror 
movements) 

• Unilateral renal agenesis 

Boehm U et al. Nature Rev Endocrinol 2015;11:547 



Hypogonadotropic hypogonadism  

• Always 

 

• Induce puberty 

• Treat hypogonadism 

• Treat co-morbidities 

• Treat infertility 

Kallmann’s syndrome 



Which? 
Which is the appropriate treatment for hypogonadotropic hypogonadism? 
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What to give? 

• Hypothalamic disease 
• Gonadotropins 

• Gonadotropin-releasing hormone (GnRH) 

 

• Pituitary disease 
• Gonadotropins 



Gonadotropin-releasing hormone 

• Gonadotropins vs. Pulsatile GnRH treatment  

• Similar stimulation of spermatogenesis 

• Limitations 

• Subcutaneous infusion pump 

• Cost 

• Limited availability 

Liu L, et al. J Clin Endocrinol Metab 1988;67:1140 
Kliesch S, et al. Eur J Endocrinol 1994;131:347 







GnRH pump 

• GnRH frequency   Every two hours  

• GnRH dose    25 ng/kg (up to 600 ng/kg) 

• Target    Normal serum T concentration 

• Sperm appearance  12 – 36 months 

• Until when   Pregnancy 

 Spratt DI, et al. Ann Intern Med 1986;105:848 



With which? 
With which substances to induce spermatogenesis?  
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How to induce spermatogenesis? 

• LH   hCG / recombinant hCG / recombinant LH  

• FSH    hMG / highly purified FSH / recombinant FSH  

• Combinations 



Clinical gems 

• Biological activity hCG = LH 

• Half-life   hCG > LH 



hCG before FSH 

• hCG stimulates the Leydig cells to secrete T, which results in an 
intratesticular T concentration 100 times that in the peripheral 
circulation, a concentration essential to stimulate spermatogenesis 

• hCG alone may be sufficient for stimulation of spermatogenesis; FSH 
alone is not effective. 

• hCG preparations are considerably less expensive than exogenous 
FSH preparations, in particular, recombinant FSH 

 

Finkel DM, et al. N Engl J Med 1985;313:651 
Schaison G, et al. J Clin Endocrinol Metab 1993;77:1545 



Plant TM, et al. Endocr Rev 2001;22:764 

T or FSH? 



What? 
What doses are necessary to induce spermatogenesis?  
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Gonadotropin administration 

• hCG 

• Intramuscular injection 

• Self-administration 

• Initial dose: 2,000 UI, three times a week 

• Maximum dose: 10,000 units, three times a week 

• FSH 
• Initial dose: 75 IU, three times a week 

• Increase: 150 IU, three times a week 

• Maximum dose: 300 IU, every other day 

 



Timing 

• Time to respond 

• 6 – 36 months (hCG) 

• 6 – 10 months (hCG + hMG) 

 

• Time to discontinue 

• Pregnancy not achieved 12 – 24 months (hCG) 

  Proceed to ART 

• Pregnancy achieved  Immediately, if no pregnancy is desired 

     Postpone, if another pregnancy is desired 

Liu PY, et al. J Clin Endocrinol Metab 2009;94:801 
Farhat R, et al. Pituitary 2010;13:105 



Gonadotropin administration (GRE) 

• Recombinant LH  
• Intramuscular injection 

• Initial dose: 75 ΙU, once a week 

 

• Recombinant FSH 
• Initial dose: 75 IU, every other day 

• Increase: 150 IU, every other day 

• Maximum dose: 300 IU, every other day 

 



Timing (GRE) 

• Time to respond 

• 6 – 24 months (recLH + FSH) 

 

• Time to discontinue 
• Pregnancy not achieved 12 – 18 months 

  Proceed to ART 

• Pregnancy achieved  Continue, until the end of first trimester 

     Cryopreserve semen 



Which? 
Which patients are likely to respond to therapy?  
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Which patients are likely to respond?  

Good prognostic factor 

• Development of hypogonadism 
after puberty  

 

 

Bad prognostic factor 

• Development of hypogonadism 
before puberty  

 

 



Hypogonadism according to age 

 

Boehm U et al. Nature Rev Endocrinol 2015;11:547 



Time of hypogonadism onset 

Finkel DM, et al. N Engl J Med 1985;313:651 



Which patients are likely to respond?  

Good prognostic factor 

• Development of hypogonadism 
after puberty  

• Partial hypogonadism 

 

 

Bad prognostic factor 

• Development of hypogonadism 
before puberty  

• Complete hypogonadism 

 

 



Partial vs complete hypogonadism 

• Testicular volume 

• Serum FSH 

• Serum inhibin B 

• Serum testosterone 

Büchter D, et al. Eur J Endocrinol 1998;139:298 
Liu PY, et al. J Clin Endocrinol Metab 2009;94:801 



Which patients are likely to respond?  

Good prognostic factor 

• Development of hypogonadism 
after puberty  

• Partial hypogonadism 

• No cryptorchidism 

 

 

Bad prognostic factor 

• Development of hypogonadism 
before puberty  

• Complete hypogonadism 

• Unilateral or bilateral 
cryptorchidism 

 

 



Which patients are likely to respond?  

Good prognostic factor 

• Development of hypogonadism 
after puberty  

• Partial hypogonadism 

• No cryptorchidism 

 

• No prior treatment with 
testosterone 

 

 

 

Bad prognostic factor 

• Development of hypogonadism 
before puberty  

• Complete hypogonadism 

• Unilateral or bilateral 
cryptorchidism  

• Prior treatment with 
testosterone 

 

 

 



Rastrelli G, et al. Andrology 2014;2:794 



Success rate 

• Sperm in the ejaculate  
• 90%, often not within normal range  

 

Büchter D, et al. Eur J Endocrinol 1998;139:298 



 

Sperm count at conception 

Burris AS, et al. Fertil Steril 1988;50:343 



How? 
How to induce spermatogenesis?  
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Snyder PJ. UpToDate, 2019 



Snyder PJ. UpToDate, 2019 



Snyder PJ. UpToDate, 2019 





What? 
What about idiopathic infertility? 
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Male idiopathic infertility 

• 30% of male infertility 

• Infertility 

• Oligo-astheno-teratozoospermia / azoospermia 

• No apparent cause 



FSH protocols 

• Standard protocol  
• 3 months 

• 75 IU every other day 

• Quantitative / qualitative improvement of seminal parameters 

• Increase the probability of both natural and ART conception 

  

• Short protocol 
• 1 month  

• 75 IU every other day 

• Increase the proportion of functionally competent sperm prior ART 



Pregnancy rate (all studies) 

 

Attia AM, et al. Cochrane Database Syst Rev 2013;8:CD005071 



Pregnancy rate (no female factor) 

 

Attia AM, et al. Cochrane Database Syst Rev 2013;8:CD005071 



Live birth rate (all studies) 

Attia AM, et al. Cochrane Database Syst Rev 2013;8:CD005071 



Pregnancy rate (all studies) 

 

Santi D, et al. Endocr Connect 2015;4:R46–R58  



Pregnancy rate (spontaneous conceptions) 

Santi D, et al. Endocr Connect 2015;4:R46–R58  

 



Pregnancy rate (ART conceptions) 

Santi D, et al. Endocr Connect 2015;4:R46–R58  

 



Which? 
Which patients are likely to respond to therapy?  
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Predictors of response to therapy  

• Basal FSH concentrations 

• DNA fragmentation 

• Genes 



Schubert M, et al. Front Endocrinol 2019;10:47 



 

Single Nucleotide Polymorphisms (SNPs) 

Schubert M, et al. Front Endocrinol 2019;10:47 



Schubert M, et al. Front Endocrinol 2019;10:47 



A pharmacogenetic approach 

Busch AS, et al. Andrology 2015;3:1050 



Schubert M, et al. Front Endocrinol 2019;10:47 



How? 
How can we conclude? 
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Aims 

• Gonadotropins for induction of spermatogenesis 

• Gonadotropins for idiopathic infertility 

 



 

Rudyard Kipling (1865 - 1936) 

I had six honest serving men. They taught me all I knew.  
Their names were: Where, What, When, Why, How and Who. 



 

Rudyard Kipling (1865 - 1936) 

Words are, of course,  
the most powerful drug used by mankind. 



 

Rudyard Kipling (1865 - 1936) 

Gonadotropins are, of course,  
the most powerful drugs used  

for hypogonadotropic hypogonadism 
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