Society for Endocrinology UK guidance on the evaluation of suspected disorders of sexual development: Emphasising the opportunity to predict adolescent pubertal-failure through a neonatal diagnosis of absent mini-puberty. 
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The recently Society for Endocrinology (SFE) UK Guidance on the Initial Evaluation of an Infant or an Adolescent with a Suspected Disorder of Sex Development (DSD) provides invaluable advice for clinicians treating affected patients (Ahmed, et al., 2016).  Such reports are key to synthesizing evidence, sharing expert opinion and emphasizing the importance of supporting patients and families with rare disorders within the context of a multidisciplinary approach.  
Although cryptorchidism at birth is relatively common (2-5% of male infants), it can also sign-post congenital hypogonadism, particularly if bilateral or associated with micropenis.  In the largest UK series of men with congenital hypogonadotrophic hypogonadism (CHH), 50% were cryptorchid at birth (of which one third bilateral) (Quinton, et al., 2001).  Therefore, we welcome SFE’s recommendation that serum testosterone (T) is measured in 46XY male infants with bilateral impalpable testes, with or without micropenis, but we also wish to emphasise the optimal time-frame for performing this test.  
Gonadotrophin-driven maturation and hormone secretion by the testes is evident during the initial post-natal months – a phenomenon known as “minipuberty” that contributes to anchoring testes within the scrotum (Kuiri-Hanninen, et al., 2014).  The importance of serum T measurement in cryptorchid male infants thus resides in the possibility of confirming or refuting suspected congenital hypogonadism – if blood sampling is performed during the minipuberty window-of-opportunity.  However, because spontaneous testicular descent occurs in around three quarters of cases, typically within the first 3-months of life, paediatric surgeons typically defer assessment/intervention beyond the closure of this diagnostic window.  In the UK CHH series, only one-third of males who underwent bilateral orchidopexy were referred for endocrine evaluation and none were tested for absent minipuberty.  Many such patients who were thereby “missed” in childhood only received meaningful replacement therapy much later in adult life, usually when a definitive CHH diagnosis was eventually made (Quinton, et al., 2001).  Moreover, although lacking conclusive data and thus not mentioned by the SFE guidelines, gonadotrophin therapy continues to be widely-administered for cryptorchidism (Marchetti, et al., 2012).  To definitively evaluate its effectiveness, trials should logically first be performed in the context of gonadotrophin replacement of CHH infants with absent minipuberty (e.g. Bougnères et al. 2008; Lambert & Bougnères, 2016) rather than on unselected cases with differing underlying pathologies.
The phase of male minipuberty represents a unique window of opportunity in early childhood to identify congenital hypogonadism (isolated or combined with other pituitary hormone deficiencies).  Among male neonates with DSD, or exhibiting “red flag” indicators for CHH (Table 1), a single serum measurement of T and gonadotrophins (ideally between 4-8 weeks of life, but potentially even up to 15 weeks postpartum) can accurately pinpoint CHH (Grumbach, 2005).  By contrast, dynamic testing performed in later childhood or adolescence has lower specificity, and genetic testing for CHH can be confounded by the complex genetics (though exceptions exist in relation to mutations in NROB1 – formerly DAX1, associated with adrenohypoplasia congenital – where minipuberty may be prolonged rather than absent, and ANOS1 –formerly KAL1, associated with X-linked Kallmann’s syndrome, KS – where the penetrance of hemizygous mutations approaches 100%) (Boehm, et al., 2015). We therefore recommend that serum T measurement in male infants with DSD or other CHH “red flag” (e.g. unilateral cryptorchidism + hearing impairment/ clefting) be measured ideally prior to the age of 8 weeks. 
A recent survey of CHH men found the average age of initiation of meaningful treatment to induce development of secondary sexual characteristics to be 19±5 years (range: 11-32; median 18 years) – which appears no better than historic UK data (Quinton, et al., 2001) – and that this is frequently accompanied by significant psychosocial morbidity.  There was a recurring theme of CHH men presenting as teenagers with pubertal delay (with “red flags” either not being sought or not being recognised as such) receiving inappropriate reassurance that this was just constitutional delay and then getting lost to follow-up  (Dwyer, et al., CEN-2016-000585.R1).  The SFE recommends deferring diagnostics in boys with delayed puberty and girls with primary amenorrhoea until 14-years-of-age, but we would strongly caution against over-rigid adherence to this age cut-off.  Although, CHH underlies only a minority of cases of pubertal delay, around 60% of CHH adolescents exhibit “red flag” features that can help distinguish them from their more numerous peers with constitutional delay (Table 1) (Quinton, et al., 2001; Boehm, et al., 2015).  When one or more of these “red flags” is present in conjunction with absent puberty, we suggest performing confirmatory diagnostics and proactively initiating low-dose T treatment before 14 years of age, so as to induce development of secondary sexual characteristics in line with their peers (Dunkel & Quinton, 2014; Boehm, et al., 2015).
In summary, we believe that the SfE guidelines on DSD have the potential to contribute to significantly improved management of CHH patients, in terms of more timely diagnostics and treatment – subject to the caveats that we have outlined above.  To this end, we advocate the proactive screening of male infants with ‘red flags’ for CHH by means of measuring serum T and gonadotrophins between 4 – 8 weeks of age. We also recognise that, although gonadotrophin therapy is commonly given to treat cryptorchidism, evidence of its effectiveness is currently limited and suggest that targeted trials be undertaken in boys with gonadotrophin deficiency and absent minipuberty.  Finally, we recommend that, in adolescents with high index of suspicion for CHH due to presence of “red flag” clinical features, initiation of therapy for pubertal failure should not be automatically deferred until after 14 years of age.
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