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ECE 2010 Me€efheExpert Sessios

Thespeakerf the Meet-the-Expertsessionsvere given the opportunity to provide a handout to
accompany theipresentationto be available for all congress delegates. Tégesents a compilation of the
texts provided by the speakers and has not bedited.

Please note thasome of thespeakersnay notuse a handout in conjunction with their presentation.

The Meetthe-Expert sessions are designed to be small interactive sessions that focus on extensive audience
participation. They are inform@onwersational sessions with clinical practitioners noted for their teaching
ability. Attendance at the sessions will be on a {fasine, firstserved basis. If the room is full, admittance

will be denied.

Each Meethe-Expert session will be conducted twiteoughout the congress. In the event that you are
unable to atfend either session, this booklet is des[gned to give an oversight of the topig discussed and the
aLISHFTSNARQ FLIWNRIFOK (2 RAFIy2aAa YR GKSNI LR O

The ecommendatios contained in thisiandout lbok may not apply to all patients as thage of a general
nature. The opiniongontainedin this booklet represent those of the speakers alwdnot represent an
official position of the European Society of Endocrinology.
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Meet-the -Expert Session 1

Delayed Puberty in Boys

E. Malecka-Tendera (Poland)

Dept of Pediatric Endocrinology and Diabetes, Medical University of Silesia,

Katowice, Poland.

Delayed puberty in boys is defined as thiessene of testicularenlargement to thevolume of 4 ml by 14
years of age, although in several references the voluim& ml is also mentioned. Testicular enlargement is
usually followed by pubic hair growth, however in a benign variant of pubprgccious adrenarchgubic
YR I EAffFNEQa KIFANI YI & NBadzZ G FNRBY | RNBbesignof y R
hypothalamepituitary-gonadal axis activation. On the other hand testicular volume estimation is always
a2YSGKFEG FNPAGNINE YR GKS RAFFSNBYOS 06SiG6SSy o
puberty applies also to the pi@nt in whom puberty does not progress properly.

The prevalence of this pubertal disorder is approximately 5% which makes it one of the most common caust
for referral to a pediatric endocrinologist. Frequently boys (or even more their parents) arernedceot

only about the absence of sexual maturation signs but also about the short stature which results from the
delayed growth spurt. In those patients the term adnstitutional delay in growth and pubertfCDGP) is
commonly used.

The other causes @absent pubertal signs at the age of 14 years can be classified into two groups. The first i
hypogonadotropic hypogonadisnwith deficient gonadotropins secretion due to hypothalampituitary
failure, the second; hipergonadotropic hypogonadisnwith increagd gonadotropins level due to primary
gonadal failure and absence of negative feedback of testosterone.

Delayed puberty may be present also in boys with severe chronic disease like gastrointestinal disorders, rer
or lung disease, particularly if they dreing treated with long lasting corticotherapy.

Constitutional delay in growth and puberty (CDGP)

In majority of boys delayed puberty represents a normal variant of hypothalpitiitary-gonadal axis
maturation. Timing of puberty is strongly determinbg genetic factors and almost 80% of boys with this
pubertal variant have a positive family history, with one or both affected parents. Some evaluation, even in
patient with strong family history, is usually required.

Evaluation of CDGP

1. Thorough family Htory ¢
a. Breast development and menarche in mothers, delayed growth spurt, age of shaving or voice
breaking in fathers (sometimes difficult or impossible to obtain), pubertal development of
older siblings
b. a2 KSNDR&a FyR TSI {iKSNDat K$AFAKRIESHBKYRLI NBY
Growth data of the patient plotted on a growth chart
3. Physical examination with pubertal staging
a. Actual height (with upper to lower segment ratio)
b. Presence of gynecomastia
c. Sense of smell
d. Testicular volume and consistence
Bone age
5. Full bloodcount and renal function
6. Hormonal evaluation
a. TSHand BT
b. PRL

N

B



Gonadotroping; basal and stimulated (if necessary)
Testosterong; in early morning or stimulated

IGF1 or dynamic GH testing

MRI of pituitary (if CNS tumor suspected)
Karyotype (if genetic syplrome suspected)

@00

Hipergonadotropic hypogonadism

It results from primary gonadal failure. The most common cause of hipergonadotropic hypogonadism in boy
Ad aASYAYATFTSNRdza (dzodAZ S ReadaSySara 1yz2s6y +a tNtAy
normal karyotype testicular dysgenesis or agenesis may be present. Hypergonadotropic hypogonadism
often one of the clinical features of the rare genetic syndromes. Testicular damage may be due tc
immunosuppressive therapy or chemotherapy in prepubksage.

¢KS RALF3Iy2ar48 A& ol &SR 2y LKeaAaAlOlt SEFYAYyLGAZY |
and low testosterone at pubertal age. These lab results distinguish clearly hipergonadotrophic hypogonadisr
from hypogonadotrophic hypogonada Y® | 2 6 S@SNJ Ay Yt AySTFSt iSNDna ae
normal value.

¢C@LIAOKE aevyLiizvya 2F YEAYSTFStGiSNDRa adyRNRYS AyOfd

Small, firm testes

Tall stature with eunuchoid features
Gynecomastia

Elevated gonadotropins at puberty
Oligo or azoospermia

arwnNpE

Diagnosis is confirmed by the XXY karyotype.
Hypogonadotropic hypogonadism (HH)

Hypogonadotropic hypogonadism is relatively rare. Several monogenic causes have been described, tli
O2YY2ySad oSAy3a (y2eéy Fa YItftYlyyOdplcaied yhRNRayS ©
development such as HESX1, SOX2, SOX3, PROP1 or LHX3 have been also identified.

Clinical evaluation goes step by step the same way as in CDGP. However a differential diagnosis betwe
CDGP and hypogonadotropic gonadism is a reghdistic challenge.

Differential diagnosis between CDGP and HH:

CDGP HH
Family history Usually positive for delaye| May be positive for syndromi
puberty in family members I 1 6S3o F2N
syndrome)
Parental height May be lownormal or below| Normal

3rd percentile

(V)]
>
111

tFGASYyidiQa K Usually lownormal or slightly] May be normal or tall, usuall

below 3° percentile with some eunuchoid features




Growth velocity Slightly decreased il Normal before pubkrty but
prepubertal period. Delaye( usually no pubertal growtt

pubertal growth spurt spurt
Sense of smell Normal [ FO1AY3 AYy YI ¢
Bone age CNBIljdzSy if & RSf Usually equal to chronologic
age
TSH & KT, PRL Normal TSH&FT may be low in

hypothalamepituitary defects
or CNS tumor

Gonadotropins

a. basal Low Low

b. GnRH stimulatéed Low or pubertal Low

Testosteron (early morning | Low Low

HCG stimulatet Low or pubertal Low

Follow up Usually spontaneous puberf No  spontaneous  puberts
after 1- 3 years development

A number of diagnostic tests are recommended but they demonstrate rather poor discrimination between
these twoconditions as they have relatively low specificity due to the overlap of the results.

'GnRH stimulation testgusing either GnRH or GNRG analogue) seem to have about 90% predictive value
Four hours after subcutaneous administration of 100ug of GhRH gumalbH level <51U/I has about 89% of
positive predictive value for HH. In the same test FH response is hondiscriminatory.

’Morning testosterone (between 7 and 9AM) >0.7nmol/l is considered to be predictive for spontaneous
puberty within 1216 months. Somauthors reported much higher discriminatory value equal to 1.7nmol/l.

*HCG stimulation testslso provide discrimination between boys with CDGP and HH. 1500 units of hCG are
applied im. on 3 alternate days with measurement of testosterone on day 7.dmbthe studies all patients

with stimulated testosterone less than 3 nmol/l were found permanently hipogonadotrophic while all with
testosterone > 9 nmol/l developed spontaneous puberty.

Recently acombination of GnRH test with -Bays and 19days HCGest with defined peak LH and
testosterone cwoff values was found to be useful in differentiating between CDGP and HH. IV bolus of GnR
was applied on day 1 with LH and FSH assessment at 0, 20 and 60 min. This was followed by a short (15C
im immediatdy after GnRH test, again on day 2 and 3) or long (1500 U im on day 8, 11, 15 and 18) HCG te
Testosterone was measured on day 4 in a short and on day 19 in a long test. After GhnRH stimulation LH le
>2.8U/L was of 84% positive predictive value for EDéhile FSH level was undiagnostic. Peak testosterone
cut-off value for short HCG test was 3.6nmol/l while for the long test the same value was equal to 9.5 nmol/l



The long test performed better than short one and the combination of all the three stiionlgests gave a
sensitivity and specificity of 100%.

Treatment

Treatment of CDGP is rarely necessary and usually a psychological support and reassurance that puberty :
I ANRPSGOK aLJzNI gAft | LIISIENI aAYy | RdpidpubeNySaad eveNS
more a short stature may have severe psychological impact. In these patients short courses of low dos
testosterone may be applied to induce puberty. This treatment should not be started before the agd4f 13
years and bone age <jgars. Testosterone in a dose of B00mg is given im every8week for a period of
three to six months and after then the patient is reevaluated. Oral testosterone undecanoate in a dose o
40mg/day can be also used. If there is no increase in testislume over a €2 months period the
possibility of hypogonadotropic hypogonadism becomes likely. In some patients with very poor final height
prognosis aromatase inhibitors have been used to slow the bone age progression but this therapy is not ye
recaonmended in clinical practice.

In hyper and hypogonadotropic hypogonadism lifelong testosterone replacement therapy is required
however in HH only therapy with HCG (with or without FSH) may stimulate testes development and restor
fertility. To achieve gai results 150@; 2000 1U of HCG should be administered twice weekly sc or im. This
protocol is poorly tolerated by young boys and most of them are satisfied with testosterone therapy only.

Clinical cases are going to be discussed (with respect to tlgalizés and treatment suggestions) in an
interactive form with the attendants of the session.

References:

1. Ambler GR. Androgen therapy for delayed male pube@yrr Opin Endocrinol Diabetes Obes .
2009;16:232-39

2. Wilson DA et al. Evaluation of the buséredtimulation test in diagnosing gonadotropin deficiency in
males with delayed pubertyl Pediatr 2006;148:894

3. Wehkalampi K et al Patterns of inheritance of CDGP in families of adolescent girls and boys referre
to specialist pediatric care. JCEM 20387238

4. Segal TY et al Role of GnRH and HCG stimulation tests in differentiating patients witl
hypogonadotropic hypogonadism from those with CDGP. JCEM 2009;%4:780

5. Liu PY et al. Induction of spermatogenesis and fertility during gonadotropin treatment of
gonadotropindeficient infertile men: predictors of fertility outcome. JCEM 2009;94-:801

6. Raivio T et al. Serum androgen bioactivity in adolescence: a longitudinal study of boys with delaye
puberty. JCEM 2004;89:1182

7. Kalantaridou SN, Chrousos G. Monaigadisorders of puberty. JCEM 2002;87:28481



Meet-the -Expert Session 2

Primary Hyperaldosteronism

J. Widimsky (Czech Republic)

Center for hypertension, llird Internal department , General Faculty Hospital,

Charles University, Prague, Czech republic

Primary aldosteronism is the most frequent form of secondary hypertension with estimated prevalence in
unselected hypertensive population between 5 -12%. Clinical manifestations include arterial hypertension
(moderate to severe, in many patient s resistant to standard antihypertensive treatment) practically in all
patients, hypokalemia and hypokalemic alkalosis in approximately 50% of all subjects. Hypokalemia may
lead to muscle weakness, paresthesias and even tetany or paralysis in most severe cases. Retrospective
studies showed that subjects with primary aldosteronism (PA) are at higher cardiovascular rik /higher risk
of MI, stroke, left ventricle hypertrophy, atrial fibrillation, microalbuminuria / than patients with essential
hypertension (EH). Aldosterone affects arteriolar vasoactive tone and sodium homeostasis. Aldosterone
also contributes to the accumulation of collagen fibers and growth factors in vessel wall. Our data indicate
that subjects with PA have increased aortic wall st iffness compared to EH patients. We have also
demonstrated higher intima -media thickness of the common carotid artery in PA compared to EH.

Diagnosis of PA is based on the abnormal aldosterone (ng/dl) to renin (ng/ml/h) ratio. Higher values than
40 have relatively good specificity and sensitivity for the diagnosis. The definitive confirmation of the
diagnosis of PA is based on the suppression tests, e.g. saline , fludrocortisone, or capropril test. Adrenal
CT/MR and adrenal venous sampling is essetial for the morphological diagnosis of PA and the decision
concerning final mode treatment.

Surgical treatment (laparoscopic adrenalectomy) of PA in lateralised forms leads to a significant decrease
of BP and arterial wall stiffness, whereas conserva tive treatment with spironolactone (or eplerenone in
spironolactone-intolerant patients) is inferior to adrenalectomy in decreasing BP and sublinical organ
damage. It thus seems that precise diagnostic evaluation including adrenal venous sampling wi th
subsequent specific therapeutic approach should be performed in all suitable patients with proven PA to
minimize high cardiovascular risk and to prevent subclinical organ damage.



Meet-the -Expert Session 3
The expanding phenotype of adult Turner syndrome
C. Gravholt (Denmark)

Treatment with growth hormone (GH) during childhood and adolescence allows a considerable gain in adult
height. SHOX deficiency explains some of the phenotypic characteristics in TS, principally short stature.
Puberty has to be induced in most cases, and female sex hormone replacement therapy should continue
during adult years. These issues are normally dealt with by the paediatrician, but once a TS female enters
adulthood it is less clear who should be the primary ¢ are giver. Morbidity and mortality is increased,
especially due to the risk of dissection of the aorta and other cardiovascular diseases, as well as the risk of
type 2 diabetes, hypertension, osteoporosis, thyroid disease and other diseases.

The proper dose of hormone replacement therapy (HRT) with female sex steroids has not been established,
and, likewise, benefits and/or drawbacks from HRT have not been thoroughly evaluated. In most countries
it seems that the transition period from paediatric to adult ¢ are is especially vulnerable and the proper
framework for transition has not been established. Likewise, no framework is in place for continuous follow
up during adult years in many countries. Today, most treatment recommendations are based on expert
opinion and are unfortunately not evidence based, although more areas, such as GH treatment for
increasing height, are well founded.

Hypertension is frequent and can be a forerunner of cardiovascular disease and especially aortic dissection,
and should be treat ed with anti -hypertensives, although at present there are no guidelines on choice of
treatment. Surgical treatment of aortic dilatation and bicuspid aortopathy can be necessary, but distinct
cut-offs for intervention has not been established.

The descripti on of adult life with Turner syndrome has been broadened and medical, social and
psychological aspects are being added at a compelling pace.

Proper care during adulthood should be studied and a framework for care should be in place, since most
morbidity po tentially is amenable to intervention. Especially, interventional strategy and follow  -up with
respect to congenital cardiovascular malformations, as well as secondary cardiovascular disease has to be
developed and new treatment algorithms have to be studie d.

In summary, Turner syndrome is a condition associated with a number of diseases and conditions which need
the attention of a multi -disciplinary team during adulthood.



Meet-the -Expert Session 4

Disorders of sexual development (DSD)
|. Hughes (UK)

University of Cambridge, UK

Introduction

Endocrinologists should already be familiar with normal development of the reproductive system. In the

context of understanding disorders of sex development (DSD), the following concepts are relevant:

. sex chromosomes and control of male/female development

. embryology of gonadal, internal genital and external genital development

. genetic control of reproductive tract development, especially testis/ovary determination
. hormonal control of development of the male/fema le phenotype

The causes of DSD are related to abnormalities in these events. The logical investigation to establish a
cause of DSD is dependent on understanding the embryology, genetics and endocrinology of fetal

reproductive development.

Terminology
Sex determination - formation of gonad as testis or ovary
Sex differentiation - development of physical characteristics
(phenotype) as a consequence of gonad function
Sex development - summation of determination and differentiation,

including pubertal de velopment and acquisition of reproductive

function
Nomenclature

DSD is defined as a congenital condition in which development of chromosomal, gonadal or anatomical sex

is atypical. This removes the word ©6inteidaeetodan as
abnormality of the urogenital system. Also, terms such as pseudohermaphroditism are confusing, allegedly
defining an hermaphrodite (individual with both a testis and an ovary), but not entirely true so the prefix
O6pseudod i s adadmatlty of thd genitalishoecura ib an individual who is female (ie. has XX

chromosomes), then a further prefix of 6femaled is ad

DSD is now based on nomenclature which utilises knowledge of the sex chromosomes. The old and new are

summarised in Table 1.



Classification

The causes of DSD are numerous and are detailed in standard texts. Table 2 lists causes according to 3 main
categories: sex chromosome abnormalities, XX DSD and XY DSD. The investigative appyach to determining

the cause of DSD takes account of these 3 main groups (see Table 3).
Examples of DSD

It is not appropriate to provide in a handout, clinical details of cases of DSD. However, the session will
include examples of cases that present as DSD either at birth, or at the onset of puberty. The commoner
causes of DSD such as congenital adrenal hyperplasia, sex chromosome abnormalities, disorders in androgen
biosynthesis and action will be covered by case illustrations which emphasise a logical approach to
investigation that is borne out of knowledge of normal fetal sex development. Other disorders that cannot

be construed as causing ambiguous genitalia, but are quite common such as hypospadias and cryptorchidism

will also be discussed. The sesson will be of interest to both paediatric and adult endocrinologists

Additional Reading
1. Mendonca BB, Domenice S, Arnhold IJP, Costa EMF. 46,XY disorders of sex development (DSD). Clin
Endocrinol, 2009; 70:173-187.

2. Hughes IA, Houk C, Ahmed SF, LeePA and LWPES1/ESPE2 Consensus Group. Consensus statement
on management of intersex disorders. Arch Dis Child, 2006; 91: 554 -563.
3. Wilhelm D, Koopman P. The makings of maleness: towards an integrated view of male sexual

development. Nat Rev Genet, 2006; 7: 62-631.

4. Koopman P. The delicate balance between male and female sex determining pathways: potential
for disruption of early steps in sexual development. Int J Androl, 2009; 32: 1 -7.

5. DiNapoli L, Capel B. SRY and the standoff in sex determination. Mol Endocrinol, 2008; 22: 1 -9.
6. Hughes IA, Achermann JC. Disorders of Sex differentiation. In: Kronenberg H, Melmed S, Polonsky
K, Larsen PR =eds. Wil liamso Textbook of Endocr

Philadelphia, 2007; pp. 783-848.



Table 1 A revised nomenclature relating to disorders of sex development

PREVIOUS PROPOSED
Intersex Disorders of Sex Development
(DSD)

Male pseudohermaphrodite
Undervirilisation of an XY male 46,XY DSD

Undermasculinisation of an XY male

Female pseudohermaphrodite
Overvirilisation of an XX female 46,XX DSD

Masculinisation of an XX female

True hermaphrodite Ovotesticular DSD

XX male or XX sex reversal 46,XX testicular DSD

XY sex reversal 46,XY complete gonadal dysgenesis




Table 2 Classification of disorders of sex development (DSD)

Sex Chromosome 46,XY DSD 46,XX DSD
DSD
A: Disorders of gonadal A: Disorders of gonadal (ovary)
(testicular) development development
A: 47 XXY 1. Complete or partial gonadal dysgenesig 1. Gonadal dysgenesis

Yt AYySTSH
syndrome and

variants)

(egSRY, SOX9, SF1, WT1, DHMH etc
2. Ovotesticular DSD

3. Testis regression

2. Ovotesticular DSD
3. Testicular DSD (69RY+, dup SOX9,

RSPOL

B: 45X
6 ¢ dzNJ S NI
syndrome

and variants)

C: 4,X/46,XY
(mixed gonadal

dysgenesis)

D: 46,XX/46,XY

(chimerism)

B: Disorders in androgen

synthesis or action

1. Disorders of androgen syhesis

LH receptor mutations

Smith-LemliOpitz syndrome

Steroidogenic acute regulatory
protein mutations

Cholesterol side chain cleavage
(CYP11A1)

o thydroxysteroid dehydrogenase 2
(HSD3B2)

17a hydroxylase/17,20lyase
(CYP17)

P450 oxidoreductaseROR)

17 -hydoxysteroid dehydrogenase
(HSD17B3)

5a-reductase 2 SRD5A2)

2. Disorders of androgen action

B: Androgen excess

1. Fetal
o thydroxysteroid dehydrogenase 2
(HSD3B2)
21-hydroxylase CYP21A2)
P450 oxidoreductaseROR)
13 -hydroxylase CYP11B1)

Glucocorticoid receptor mutations

2. Fetoplacetral
Aromatase CYP19)eficiency

Oxidoreductase PORYeficiency

3. Maternal
Maternal virilizing tumours
(eg luteomas)

Androgenic drugs




Androgen insensitivity syndrome

Drugs and envisnmental modulators

C: Other

1. Syndromic associations of male genital
development (eg cloaal anomalies,
Robinow, Aarskog, hanfoot-genital,
popliteal pterygium)

2. Persistent Millerian duct syndrome

3. Vanishing testis syndrome

4. Isolated hypospadiagqXorf6)

5. Congenital hypogonadotropic
hypogonadism

6. Cryptorchidisn (INSL3, GREAT)

7. Environmental influences

C: Other

1. Syndromic associations (eg cloacal
anomalies)

2. Miillerian agenesis/hypoplasia
(eg MURCS)

3. Uterine abnormalities (eg MODY5)

4. Vaginal atresias (eg KcKusick
Kaufman)

5. Labial adhesions




Table 3 Initial Investigations for Indeterminate Genitalia

e Genetic
FISH (X centromeric and SRY probes)

Full karyotype

DNA for molecular studies (SRY, AR, CYP21, IfHSd 3, 5RD2)

e Endocrine
170Hprogesterone (specific for 21 -hydroxylase deficiency)

Urea and electrolytes, rennin (for adrenal salt -loss)
LH, FSH (elevated in gonadal agenesis/dysgenesis)
testosterone, AMH (markers of testicular tissue)

HCG stimulation test (measure androstenedione, testosterone, DHT to assess androgen
biosynthesis)

e Imaging
pelvic ultrasound (assess presence of uterus)

MRI (locate non-palpable gonads)

e Surgical
cystourethroscopy (to define genital anatomy)

laparoscopy (to locate gonads and biopsy)




Appendix

Summary of genes relevant to DSD

Gene

Protein

OMIM

Locus

Inheritance

Gonad

Mullerian

Structures

External

Genitalia

Associated features/Variant
phenotypes

46,XY DSD

Disorders of gonadal (testicular ) development: Singlengalisorders

WT1 TF 607102 | 11p13 AD Dysgenetic | +/- Female or Wilms tumor, renal
testis ambiguous abnormalities, gonadal
tumors
(WAGR, DenyBrash &
Frasier syndromes)
SF1 Nuclear 184757 | 9933 AD/AR Dysgenetic | +/- Female or More severe phenotypes
receptor TF testis ambiguous include primary adrenal
(NR5A1) failure; milder phenotypes
have isolated partial gonadal
dysgenesis
SRY TF 480000 | Yp11.3 Y Dysgenetic | +/- Female or
testis or ambiguous
ovotestis
SOX9 TF 608160 | 17024 AD Dysgenetic | +/- Female or Campomelic dysplasia
25 testis or ambiguous
ovotests (17924 rearrangements
milder phenotype than point
mutations)
DHH Signaling 605423 | 12g13.1 | AR Dysgenetic | + Female The severe phenotype of one
molecule testis patient included
minifascicular neuropathy,
other patients have isolated
gonadal dysgenesis
ATRX Helicase 300032 | Xq13.3 X Dysgenetic | - Female, a-thalassemia, mental
(?chromatin testis ambiguous or | retardation
remodeling) male
ARX TF 300382 | Xp22.13 | X Dysgenetic | - Ambiguous X-linked lissencephaly
testis epilepsy, temperature

instability

Disorders of gonadal (testicular) development: Chromosomal
changes involving key candidate genes

DMRT1 TF 602424 | 9p24.3 Monosomic | Dysgenetic | +/- Female or Mental retardation
deletion testis ambiguous
DAX1 Nuckar 300018 | Xp21.3 | dupXp2l Dysgenetic | +/- Female or
receptor TF testis or ambiguous
(NROB1) ovary
WNT4 Signaling 603490 | 1p35 dup1p35 Dysgenetic | + Ambiguous Mental retardation
molecule testis




Disorders in androgen synthesis or action

LHGCR G-protein 152790 | 2p21 AR Testis - Female, Leydig cell hypoplasia
receptor ambiguous or
micropenis
DHCRY Enzyme 602858 | 11g12 AR Testis - Variable SmithLemliOpitz syndrome:
13 coarse facies, secorttlird

toe syndactyly, failure to
thrive, developmental delay,
cardiac & viseral
abnormalities

STAR Mitochondrial | 600617 | 8p1l1.2 AR Testis - Female Congenital lipoid adrenal
membrane hyperplasia (primary adrenal
protein failure), pubertal failure

CYP11A1 | Enzyme 118485 | 15023 AR Testis - Female or Congenital adrenal

24 Ambiguous hyperplasia (primary adrenal

failure), pubertal failure

HSD3B2 Enzyme 201810 | 1p13.1 AR Testis - Ambiguous CAH, primary adrenal failure,
partial androgenisation due to|
T DHEA
CYP17 Enzyme 202110 | 10g24.3 | AR Testis - Female, CAH, hypeension due to?
ambiguous or | corticosterone & 11
micropenis deoxycorticosterone (except
in isolated 17,2dyase
deficiency)
POR CYP enzyme | 124015 | 7qg1l.2 AR Testis - Male or Mixed features of 24
electron ambiguous hydroxylase deficiency, &7
(P450 donor hydroxylase/17,20lyase
oxido- deficiency and aromatase
reductase) deficiency; sometimes

associated with Antley Bixler
craniosynostosis

HSD17B3 | Enzyme 605573 | 9922 AR Testis - Female or Partial androgenisation at
ambiguous puberty, T
androstenedione:testosterone|

ratio
SRD5A2 Enzyne 607306 | 2p23 AR Testis - Ambiguous or | Partial androgenisation at
micropenis puberty, T testosterone:DHT
ratio,
Androgen | Nuclear 313700 | Xql:12 | X Testis - Female, Phenotypic spectrum from
receptor receptor TF ambiguous, complee androgen

micropenis or | insensitivity syndrome
normal male (female external genitalia)
and partial androgen
insensitivity (ambiguous) to
normal male
genitalia/infertility

46,XX DSD




Disorders of gonadal (ovarian) development

SRY TF 480000 | Ypl1.3 translocation | Testis or - Male or
ovotesis ambiguous
SOX9 TF 608160 | 17924 dup17924 ND - Male or
ambiguous

Androgen Excess

HSD3B2 Enzyme 201810 | 1p13 AR Ovary + Clitoromegaly | CAH, primary adrenal failure,
partial androgenisation due to|
T DHEA

CYP21A2 | Enzyme 201910 | 6p21-23 | AR Ovary + Ambiguous CAH, phenotypic spectrum
from severe sattosing forms
associated with adrenal
failure to simple virilizing
forms with compensated
adrenal function;® 17-
hydroxyprogesterone

CYP11B1 | Enzyme 202010 | 8921322 | AR Ovary + Ambiguous CAH, hypertensiodue to T
11-deoxycortisol & 11
deoxycorticosterone

POR CYP enzyme | 124015 | 7q1l.2 AR Ovary + Ambiguous Mixed features of 24

electron hydroxylase deficiency, &7

(P450 donor hydroxylase/17,2dyase

oxido- deficiency and aromatase

reductase) deficiency; assaated with
Antley Bixler craniosynostosis|

CYP19 Enzyme 107910 | 15021 AR Ovary + Ambiguous Maternal androgenization
during pregnancy, absent
breast development at
puberty, except in partial
cases

Gluce Nuclear 138040 | 5931 AR Ovary + Ambiguous T ACTH, 17

corticoid receptor TF hydroxyprogesterone and

receptor cortisol; failure of

dexamethasone suppression

(NB patient heterozygous for
a mutation in CYP21)
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How do you choose your treatment in inoperable pancreatic NET?

B. KosKudla (Poland)

Department of Endocrinology,Medical University of Silesia,Katowice, Poland,
Ceglana St 35

Pancreatic neuroendocrine tumours (PNTs) are rare tumours of the pancreas. PNTs account for about 2 -
10% of pancreatic tumours. Their incidence is estim ated at 4 -12 per 1,000,000 of the population. The new
and more sensitive diagnostic methods have improved the detectability of PNTs in the recent years. The
majority of PNTs are non-functioning tumours (68 -80% of all PNTs). Of all the functioning tumours, the
most common one is insulinoma (17%), followed by gastrinoma (15%). The other functioning tumours of the
pancreas are rare and include VIPoma or carcinoid, glucagonoma, somatostatinoma and others.

Evaluation of the hormonal function of PNT is an im portant stage in their diagnostic workup.
Biochemical diagnostic process should start from:
-determinations of the non -specific neuroendocrine tumour marker: chromogranin A (CgA),

- hormones and substances specific for a given syndrome, depending on the presenting clinical
symptoms,
- parathormone (PTH), calcium, pituitary hormones (in the case of suspected multiple endocrine
neoplasia [MEN]).
Determination of pancreatic polypeptide (PP) secretion may be a useful marker of non -functioning PNTs
associated with MEN1. Simultaneous measurement of CgA and PP increases diagnostic sensitivity. Hormonal
diagnostics of non-functioning tumours may also involve determination of neuron specific enolase (NSE) and
the o and B subunits of human chorionic gonadotropin (hCG). Screening determinations of CgA and
hormones are usually negative in patients with poorly differentiated endocrine carcinomas of the pancreas.
NSE, treated as the tumour marker, may be useful in biochemical diagnostics.

Histopathology is of significant importance, as it determines further management of patients with PNTs

In non-resectable cases representative tissue samples are obtained from: (1) endoscopic ultrasound -guided
core biopsy of the pancreatic tumour, (2) ultrasound -guided core biopsy of a liver metastasis. Microscopic
diagnosis of PNTs should specify the following:

1. Histological PNTs group according to the WHO classification.

2. The degree of histological maturity (tumour grade).

3. The degree of histological and pathological severity of the tumo ur according to the pTNM
classification.

4. The clinical severity of the tumour (tumour stage).

Imaging procedures . Combining anatomical and functional imaging methods improves sen sitivity and
specificity of PNTs diagnosis.

Endoscopic ultrasonography (EUS) has become the principal tool in the diagnostic evaluation of PNT.
Intraductal ultrasonography (IDUS) may be superior to EUS in detecting small PNT. According to the current
guidelines, the main indications for the classical imaging methods, such as co mputed tomography (CT) and
magnetic resonance imaging (MRI), include staging and the monitoring of treatment response. They are also
useful in the precise anatomical localisation of the primary tumour and the assessment of its operability and
enable tumour biopsy.

Among functional methods Somatostatin Receptor Scintigraphy (SRS) is most important in locating and
assessing primary NETs and secondariesSRS may also be the method of choice in the evaluation of tumour
stage, diagnostic assessment of relapse and patient monitoring. Positive SRS may also be an indication for
treatment with somatostatin (SST) analogues.

The development in the field of radionuclide diagnostic methods, such as positron emission tomography
(PET) has contributed to the improved detect ability of these tumours and their metastases. PET with **F-
Fluorodeoxyglucose (FDG) isis a better method for poorly differentiated PNTs which are usually lacking
somatostatin receptors. Somatostatin analogues labelled with %Ga (DOTATOC and DOTANOC) stow a great
promise in the diagnostics of PNTs. However, these radiotracers are not commonly available. Combination
of different imaging modalities is used to facilitate the diagnosis. Computer -aided fusion of anatomic and



functional image data has been shown to increase the precision of metastatic disease location. Hybrid
PET/CT has recently proved to be highly accurate for detection of NET metastases.

Treatment of inoperable PNTs requires multidirectional approaches. Palliative surgery is reserved for
patients in whom radical surgery is not possible and in whom cytoreduction, having utilised all the options

of pharmacological treatment, may significantly affect the quality of life. Palliative surgery is also

performed when the tumour causes symptoms, such as: obstructive jaundice, intestinal obstruction,
gastrointestinal bleeding, chronic pain. Loco-regional ablative therapy of liver metastases, which is defined
by a panel of mostly nonsurgical interventions, can also be applied. The following options of ab lative
therapy are available: selective (chemo)embolization, radiofrequency ablation, and radio  -embolization.
However, in the majority of cases, due to the variable nature of the tumour, the management is decided
individually.

Pharmacological treatment is a possibility in inoperable pancreatic NET . Both SST analogues and INFo,
provide effective control of symptoms in functioning PNTSs.

In insulinoma: pharmacological treatment is reserved for patients who are not eligible for surgery.
Diazoxide (50-300 mg/day, up to 600 mg/day) suppresses insulin secretion.

In gastrinoma: proton pump inhibitors (PPI) may control gastric acid hypersecretion in compliant patients
who tolerate oral treatment (e.g. omeprazole 60 -120 mg/day BID). H,-Receptor antagonists are not
recommended (as they are less effective and need to be given at higher than conventional doses).

The use of SST analogues in norfunctioning pancreatic tumours is intended to stabilise the tumour growth
in patients with documented progressive disease in whom neither surgery nor ablation are considered.

Peptide Receptor Radionuclide Therapy (PRRT) is a promising option for inoperable or metastasized NETs
although it is still being intensely studied. Yttrium and lutetium labelled SST analogues result intu ~ mour
regression by 50% or more in approximately one third of patients. There is limited experience with
radionuclide treatment of PNTs, but many centres worldwide have successfully attempted it.

Chemotherapy is recommended if the disease progresses and other treatments prove ineffective.

Streptozocin plus fluorouracil or doxorubicin are recommended in well differentiated tumours with a low

proliferative index, while cisplatin and etoposide are used in rapidly growing poorly differentiated

carcinomas. When regimens based on cisplatin or carboplatin plus etoposide are used, 50 -80% of the

patients achieve remissionof8-11 mont hsd duration. Treat meingooriwi t h SS°
differentiated carcinomas is not recommended.

The progress in the understanding of the biology of PNTs indicates the possibility of using new targeted
therapies . The results of studies investigating the vascular endothelial growth factor inhibitor
(bevacizumab) and multikinase inhibitors of angiogenesis and proliferation (su nitinib, sorafenib,
temsirolimus, everolimus) are promising but require confirmation. The mTOR inhibitor (everolimus, RAD0O0O1)
is beneficial for pancreatic NET patients. Median overall survival has not been reached yet although 3 -year
survival is estimated at about 80%.
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Management of Graves® opthal mopathy
G. Krassas (Greece)

Department of Endocrinology, Diabetes and Metabolism,

Panagia General Hospital, Thessaloniki, Greece

Numerous contrgersies exisbn various parts of thenanagement of GO, such as the best modality of
treatment for hypethyroidism, the most efficacious steroidegimen, the role of intravenous
immunoglobulin, thebest surgical approach for orbital decompression, #reloptimal timing of eyemuscle
surgery. Howeverevidencebased recommendations have recently begeublished (1). W believe thata
combined clinic, in which an ophthalhegist and an endocrinologist simultaneousdyaluate patients,
provides the most appropriateettingfor management of patients with GO.

Steroids remain the mainstay of medidaéatment, although no randomized, placeloontrolled studies
have assessed their efficacy in the treatment of GO, and populations of patients in previous badies
been hetebgeneous. However, the available ddéave little doubt about the effectiveness of steroids in
active GOSteroids can be effective in symptomatic patients with made or severe active diseasgtudies

in the past 10 years have confirmed that intraveaquuises of methyl prednisolone without maintenance by
oral steroids are superior to continuous, oral sterdidatment with prednisone or prednisolone and are
associated with sultantially fewer adverse effects (2).

The response rate achieved with higbse, intravenougpulses of methyl prednisolone is 80%, compared
with the 50% rate achieved with oral steroid®ne of the highdose regimens used as a monotherapy
consists of 500 mantravenous pulses of methylprednisolone administereeekly for 6 weeksfollowed by
250 mg pulses administeredeekly for a further 6 weeks (3Another regimenconsists of 15 mg/kg of
intravenous methylprednisolonéor four cycles, then 7.5 mg/kg for four cycles (each cgolesists of two
infusions on alternate days at\eek intervals) (4)Response to intravenous steroids candssessed ithin

1¢2 weeks of treatmentThese regimenare effective and relatively safe. A few cases of fatal liagure
have been described after higlose intravenousteroids, but a cumulate dose of methylprednisolone &f

g or less is considered sqf®. Steroids should be used for as short a period of @m@ossible. The need for
large doses of a steroid over a long period of time, like more than six months, is a hint that other meatme
modalitiesneed to be explored. Higtlose steroid treatmenis typically required in patients with optiterve
compressiorwhose vision deteriorates when the dosestéroid is reduced. Such patients should be treated
with surgical decompression and Wwitrawal of steroids. Asubconjunctival, retrobulbar steroid treatment is
lesseffective than systemic administration and is associatdith similar frequency of adverse effects, local
administrationis rarely used.

Questionnaire sumys have showrhat clinicians are reluctant to abandon steroid treatmantfavor of
surgical orbital decompression (8Jombination treatment with oral steroids (such g®dnisone) and the
immunosuppressant ciclosporare more efficacious than use oftleer agent aloneSimilarly, combination
treatment with oral steroids andorbital radiotherapy is more effective than use of eithezatment alone.
Highdose intravenous steroids amgpropriate as a firsline treatment in patients whgresent with optc

neuropathy. In such cases, immediatital decompression surgery does not seem to offer ngyapeutic

advantageg2).

Antioxidants, such as selenium and pentoxifylliméght protect individuals against GO, and the resafta
doubleblind, randonized, controlled study by EUGOGE now available and will be presented in this
Congress.

Another interesting approach is the combination of immunosuppressants and radiotherapy, which is the
subject of another randomized, controlled trial tHatcurrerly being conduted in the K.

Immunotherapies that use a variety of monocloraadtibodies, cytokine receptors and other compounds
could be effective in the treatment of GO. Preliminawperience with the immunosuppressant rituximab is



encouraging(6,7) Randomized, controlled trials are requirtm evaluate the roles of rituximab and other
new agentdor the treatment of GO.
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Cushingds Syndr ome

M. Boscaro (Italy)

Division of Endocrinology, Polytechnic University of Marche, Ancona, ITALY

SIGNIFICANCE OF THE CLINICAL PROBLEM

Chronic glucocorticoid excess, whatever its ca uses, it accompanied by a wide range of signs and symptoms

known as Cushingds syndr ome. T h @lepedderit famdr ACTHHirdepéndert i a g 1
Cushingds syndrome is very complex and treat ment rel
cortisol excess.
OBJECTIVES
1) Recogni ze and confirm Cushingds syodi bmé especially

2) Il dentifying the cause of Cushingds syndrome also
hypersecretion, ACTH-independent macronodular adrenal hyperplasia (AIMAH) or Carney Complex;
3.) Indentifying the treatment of choice (surgical, medical or radiotherapic).

CASE REPORT
A 46-yr-old woman was referred to our department with suspected hypercortisolism. She had a 10 -yr history
of mild arter ial hypertension that had worsened in the last few months in concomitance with
oligomenorrhea, sleep disturbance and mood disorder. She had a recent history of fatigue, an 8 -kg weight
increase in 1 yr and no history of alcohol drinking or drugs except for antihypertensive agents (ramipril and
nifedipine). Her physical examination showed a weight of 68 kg with body mass index of 29 kg/m2. Morning
orthostatic blood pressure was 140/100 mmHg despite therapy. A central distribution of fat with cervical
fat pad and moon face was associated with easy bruising. No hirsutism or acne was observed. Plasma
biochemistry requested by her family doctor were as follows: glycemia 108 mg/dI, triglycerides 180 mg/dI,
cholesterol 210 mg/dl, sodium 140 mEqg/L and potassium 3.6 m Eqg/L. Hematological parameters such as
renal and liver function were normal. Morning plasma cortisol was normal (18 mcg/dl, nhormal range 5 -20
mcg/dl), whereas 24 -h urinary free cortisol (24 -h UFC) was slightly elevated (268 mcg/24h, normal range
10-150 mcg/24h).
Discussion related to the case:
1.) In clinical suspected hypercortisolism, is the slight elevation of UFC sufficient to confirm cortisol excess

or additional tests are needed?

1.) The 24-h UFC value, giving an integrate index of free (unbound) cortisol th at circulates in the blood,
can be extremely variable due to several situations such as inaccurate urine collection or altered renal
function. Moreover, false -positive values of UFC can be seen in many conditions such as severe obesity,
depression, anxiety and alcoholism, all of which are also known as pseudo -Cushing state. We have also
to consider the assays used to measure UFC that could overestimate UFC values and the possible
interference of some drugs (carbamazepine and fenofibrate). So, only a UFC val ue 4-fold greater than
normal can be diagnostic for Cus hhooligdien are npaodmendece a n d
The additional tests needed to confirm hypercortisolism could be the overnight 1 -mg dexamethasone
suppression test (DST) and midnight salivary cortisol.

The overnight 1-mg DST is very easy to perform and considering a cut-off value of 1.8 mcg/dl (50
nmol/L) for the post -dexamethasone serum cortisol its sensitivity is very high, especially in patients
with 0 mi | hgp@rcortisolism, alth ough this low cut -off value makes the test less specific. Different
interfering conditions could be associated with false -positive results with an apparent lack of cortisol
suppression, these conditions are: reduced dexamethasone absorbition, substances or drugs enhancing
CYP3A4 hepatic dexamethasone metabolism (alcohol, barbiturates, phenytoin, carbamazepine,
rifampicin, etc.), liver and renal failure, pseudo -Cushing state and sometimes estrogen treatment.
Finally there are cases where also healthy individ uals fail to suppress cortisol.

Regarding midnight salivary cortisol, several studies have validated its determination as a useful
screening test for hypercortisolism. Cortisol in saliva is in equilibrium with free plasma cortisol, is
independent from sal ivary flow rate and stable at room or refrigerator temperatures. This test is also
easy to perform and above all noninvasive, so it can be particularly useful in pediatric patients and in
patients with cyclical Cus hi ng 6 germéngtiond are mededwHowaeves mu |
even in this case, there are several conditions that can cause false -positive results and that must be
take into consideration (poor diabetic control, obesity, depression, stress, shift work and behavior such

as variable bedtime, licorice, cigarettes and chewing tobacco). Moreover, at least two measurements of
midnight salivary cortisol are recommended to screen suspected patients and a standardization of saliva
collection and analysis methods might be necessary.



2)

2)

In our case, suspected hypercortisolism was confirmed by a second collection of 24 -h UFC (310
mcg/24h, normal range 10 -150 mcg/24h) and failure to suppress the level of cortisol after 1 mg DST
(12.9 mcg/dl) plus and elevated midnight salivary cortisol (460 and 580 n g/dl, normal range < 150
ng/dl).

When hypercortisolism is confirmed, which tests and imaging techniques are needed to make a
differential diagnosis and to identify the source of hypersecretion?

To determine the cause of C u s hhetheay diypercartisatisr i® mETH-a n d
dependent or ACTH-independent, the first step is to measure plasma ACTH levels. In adrenal -dependent
forms, circulating plasma ACTH is suppressed (< 10 pg/ml), whereas it is normal or increased in ACTH -
dependent forms. It sh ould be noted that there is significant overlap in circulating ACTH levels in
patients with either a pituitary or an ectopic tumor despite the fact that ACTH levels are generally
higher in the latter. Moreover, some patients with pituitary disease can show ACTH levels in the low-
normal range, and conversely, some patients with adrenal forms can present ACTH levels that are not
fully suppressed. To improve the sensitivity of this test, we suggest to measure plasma ACTH levels at
least two times before furthe r evaluation.

For ACTH levels between 10 and 20 pg/ml, a CRH stimulation test is suggested. A blunted ACTH
response is observed in adrenal Cushing, whereas a brisk rise in ACTH is observed in pituitary forms.
Although the CRH test is considered the most reliable dynamic noninvasive test for the differential

diagnosisof ACTHd ependent Cushingds syndrome, this test car
pituitary and ectopic causes. Indeed, there is yet no consensus on the criteria for interpreting the test

as positive.

Patients with Cushingds disease are generally resp:

dose glucocorticoid feedback, so when ACTH response to CRH test is borderline an overnight high-dose
dexamethasone suppression test (HODST) might be performed. However, although this test showed a

relatively high sensitivity in identifying patient
clinical practice has little diagnostic utility whatever the protocol and the cutoff of cortisol suppression
used, S0 t he use of HDDST al one in t he di fferen
recommended.

A pituitary MRI with gadolinium should be performed in all patients with ACTH -dependent Cus
syndrome. Because of the high prevalence of pituitary adenoma in the general population (> 10%), an
abnormal pituitary MRI alone cannot be used to establish the diagnosis and only the presence of a
pituitary lesion greater than 6 mm in a patient with a classical clinical presentation and concordant
dynamic results may provide a definitive didapgndensi s
Cushingds syndrome and clinical, bi ochemical or r
petrosal sinus sampling (BIPSS) represens the gold standard to identify the origin of ACTH
hypersecretion. A ratio of central to peripheral ACTH of more than 2 in the basal state or more than 3

after CRH stimulation is diagnostic for Cushingds d
When BIPSS does not show a central gradiebhand a pituitary source of ACTH hypersecretion is excluded,

a CT and/or MRI scan of the neck/chest and, if negative, of the abdomen and pelvis should be
performed to identify the ectopic source of ACTH secretion. To improve the accuracy of these
techniques, complementary imaging tools such as [**In]pentreotide scintigraphy, positron emission
tomography (PET), and PET/CT are needed.

In patient with confirmed ACTH-i ndependent Cushingds syndr ome, an a
performed to identify th e type of adrenal lesion (mono - or bilateral). In unilateral adrenal lesions,

imaging features are to be considered to differentiate benign (adenoma) to malignant tumors
(carcinoma). Bilateral adrenal hyperplasia includes primary pigmented nodular adrenoco rtical disease
(PPNAD) and ACTHndependent macronodular adrenal hyperplasia (AIMAH). PPNAD is a rare disease
characterized by small to normal -sized adrenal glands containing multiple small cortical pigmented

nodules and may be sporadic or associated with Carney Complex.

In patients with AIMAH, hypercortisolism may be mediated by aberrantly expressed G protein -coupled
receptors in adrenal cortex such as receptors for gastric inhibitory polypeptide, catecholamines,
LH/human chorionic gonadotropin, vasopressi n and serotonin.

Given al|l the potenti al pitfalls, i tds
combining all these results together fo
In particular cases, the des mopressin testandthe DSTFTCRH t est mi ght
disease from Pseudocushing states.

very import
r the d fe
e use I

— =

i f
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In our patient, plasma ACTH levels were high on two consecutive days (110 and 98 pg/ml, normal range

10-80 pg/ml) supporting the diagnosis of A CTHdependent Cushingds syndr ome.
were discordant (lack of response to CRH test despite cortisol suppression after HDSST) so a BIPSS was
performed that excluded a pituitary source of ACTH hypersecretion. Chest CT scan was normal and
abdomen CT scan showed only a diffuse bilateral adrenal hyperplasia, highly suggesting for an occult



ectopic ACTH-secreting tumor. Unfortunately, a whole -body scintigraphy with [ **In]pentreotide was
also negative. Only a subsequent thoracic CT scan showed a 0.6 cm bronchial carcinoid after repeated
imaging work -ups over 24 months. Surgery was curative.

3.) Which treatment?

3.) When the source of hypercortisolism was identified, surgery represents the treatment of choice.
However, in Cushi ng duse atddng-teren $okbow tup is suboptimal and fecurrences are
high, even in the hands of skilled neurosurgeons.

In these cases, other treatments options, such as bilateral adrenalectomy or pituitary radiotherapy, are
currently in use but no treatment has proven to be fully satisfactory and the long time needed to
appreciate the effects of radiotherapy (at least 12 -14 mont hs) , the risk of N
hypopituitarism must to be take into consideration.

Therefore, there is still a strong need for a medical treatment option in the management of this
disease. An additional medical therapy as a second -line option of treatment, may be useful in patients
undergoing surgery (especially in the presence of diabetes, hypertension and marked coagulation
abnormalities), as well as for those patients who have persistent or recurrent disease after unsuccessful
surgery and/or treatment with pituitary irradiation and those in whom definitive treatment is delayed,

prior to adrenalectomy and in all patients not suitab le for surgery.

Many drugs have been employed: they may act at the hypothalamic -pituitary level decreasing ACTH
secretion (antiserotoninergic drugs ritanserin and ketanserin; PPAR -n agoni sts rosi gl
pioglitazone; dopamine agonists cabergoline and bromocriptine; somatostatin analogue pasireotide;
retinoic acid); at the adrenal level, inhibiting cortisol synthesis (steroidogenesis inhibitors such as
metyrapone, ketoconazolo, mitotane) or at the peripheral level by competing with cortisol
(glucocorti coid receptor antagonist such as miphepristone).

So far, pharmacological therapy has been considered a transient and palliative treatment. However
recently, there has been renewed interest in this topic due to new insight in pathogenetic mechanisms

of pitu itary ACTH hypersecretion especially and the availability of compounds acting at the tumor level.
These drugs include old compounds such as cabergoline and new promising compounds such as
pasireotide (SOM230). Pasireotide exhibits a unique profile with hig h affinity for 4 of the 5 somatostatin
receptors, especially sst5, mostly present in corticotroph tumors. Preliminary and short  -term results of
one multicenter study suggested that pasireotide is a promising tumor -target option in the treatment of
Cu s hs disgabe.

Although there is no treatment strategy valid for all cases, combination of drugs may increase the
effectiveness decreasing the side effects. The presence of both sst and dopamine receptors in human
ACTHsecreting pituitary adenomas and the inh ibition of ACTH-secretion due to their activation, may
suggest a potential combined therapy approach in selected patient. If the functional heterodimerization

of these receptors occurs in vivo as has already been well demonstrated in vitro , the combination of
cabergoline plus pasireotide (or other sst5 -targeted analogues) and/or the use of dopastatin (a chimeric
dopamine-somatostatin analogues) could be an exciting concept increasing the medical options in these
patients.

Finally, medical therapy might be ¢ onsidered as a first line option of treatment in patient with pituitary

0 mi lhgpércortisolism (confirmed pituitary dependent hypercortisolism with negative MRI).
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Hyponatraemia: Diagnosis and novel treatments

C. Thompson (Ireland)

Academic dept of Endocrinology, Beaumont Hospital/RCSI Medic al School, Dublin,
Ireland

Hyponatraemia is the commonest documented electrolyte abnormality in hospitalised patients.
Up to 20% of patients admitted acutely to hospital develop a plasma sodium concentration < 135
mmol/l and up to 5% have a plasma sodium concentration below 130 mmol/l. In neurosurgical
conditions, the prevalence of hyponatraemia is much higher, with plasma concentrations < 130
mmol/l in 20% of patients with subarachnoid haemorrhage and in 15% of patients with
intracranial tumours. Hypo natraemia associated with significant morbidity, increased mortality
and increased duration of hospital stay.

The symptoms associated with hyponatraemia are varied, and to a certain extent they are
related to severity; they are summarised in Table 1. Re cent data has challenged the dogmatic
presumption that mild hyponatraemia is a benign, sympomless disorder, by demonstarting that
cognitive defects, falls and osteoporosis are common in this group.

Plasma sodium Symptoms Mortality (%)
(mmol/l) Gill et al 2006
>125 Often none. Headache, nausea, gait
disturbance, falls, cognitive impairment
120-125 Headache, nausea, confusion, anorexia, 23
abdominal cramps,
115120 Agitation, drowsiness, stupor 30
<115 Seizures, coma 50

Symptoms of hyponatraemia are related to biochemical severity, but symptoms are commoner in
the presence intercurrent pyrexial disease, hypoxia and hypercapnia. If there is intracranial
illness, space occupying lesion, or neurosurgical intervention, the onset of symptoms occurs at
higher plasma sodium concentrations than usual. The other main determinant of symptoms is the
rapidity of the fall in plasma sodium concentration. Symptoms are far more likely if the fall in
plasna sodium is rapid, and tend to occur at higher plasma sodium concentrations. Chronic
hyponatraemia may present as a relatively asymptomatic condition, even in cases where
hyponatraemia is severe.

CLASSIFICATION OF PUNATRAEMIA

There are a number of ways of classifying the pathogenesis of hyponatraemia. We util ise a
practical classification based on an estimation of extracellular volume status, which divides
hyponatraemia into hypovolaemic, euvolaemic, and hypervolaemic, ( Table 2).

Clinical Signs Urinary Na" < 20 Urinary Na" > 40
mmol/L mmol/L
HYPOVOLAEMIC | Dry mucous Gl losses Diuretics
membranes

Decreased turgor

Tachycardia

Mucosal losses

Pancreatitis

Addi sonds d

Cerebral salt wasting

Sodium depletion Salt wasting
Hypotension post diuretics nephropathy
Raised urea, renin
EUVOLAEMIC Underlying illness Hypothyroidism SIADH




SIADH with ongoing
fluid restriction

ACTH deficiency

HYPERVOLAEMIC | Oedema Cirrhosis Cardiac failure with
diuretic therapy
Ascites Cardiac failure
Raised JVP Nephrotic
syndrome
LVF

o Excess Thirst
Underlying illness

Hypovolaemic Hyponatraemia

Hypovolaemic hyponatraemia occurs when there is depletion of both body water and body sodium
with relative excess of sodium loss, leading to hyponatraemia. Extracellular fluid losses can occur
from the kidney, the gastrointestinal tract or the sk in. Once extracellular fluid depletion occurs,
the body responds to hypovolaemia by increasing baroregulated vasopressin secretion, which
reduces renal free water clearance, leading to hyponatraemia. In clinical situations where
hyponatraemia develops due to non-renal sodium loss, hypovolaemia stimulates secondary
hyperaldosteronism which exerts an anti -natriuretic effect. conserving renal sodium. Urinary
sodium concentration is low - typically less than 20 mmol/L - where sodium loss is from the skin or
gastrointetinal tract.. Conversely, a urinary sodium concentration of greater than 30 mmol/l
would be strongly suggestive of renal sodi
cerebral salt wasting,.

um

Euvolaemic Hyponatraemia

Euvolaemic hyponatraemia is the commonest cause of hyponatraemia in hospitalised patients. A
common underlying cause is inadvertent inappropriate hypotonic fluid replacement, particularly

in patients following surgery. The Syndrome of Inappropriate ADH secretion (SIAD) is a common
complication of a wide range of clinical disorders and drug therapies, and is the most common
cause of euvolaemia hyponatraemia in modern clinical practice. The diagnostic criteria for SIADH
are outlined in Table 3 below. The supplementa ry criteria are of minimal clinical utility outside

of very specialised units.

Essential Criteria Supplemental Criteria

1. Hyposomolality; plasma osmolality < 280
mOsm/kg

Abnormal water load test (only under strict
supervision and frequent measurements of

2. Inappropriate urinary concentration (Uosm plasma sodium)

> 100 mOsm/kg)

3. Patient is clinically euvolaemic Elevated plasma vasopressin concentration

(Plasma vasopressin is elevated in almost all
cuases of hyponatraemia and is rarely of
diagnostic help).

4. Elevated urinary sodium (> 40 mmol/L),
with normal salt and water intake

5. Exclude hypothyroidism and glucocorticoid
deficiency dparticularly in patients with
neurosurgical conditions

The most common causes of SIADH are malignancy, pulnonary disorders, CNS disorders, and
drugs. The main pharmaceutical agents which cause SIAD in our hospital are Selective Serotonin
Reuptake Inhibitors (SSRIs) and carbamazepine. An important cause of euvolaemic
hyponatraemia, which must be differentiated from SIADH, is adrenocorticotrophic hormone
(ACTH) deficiency. Patients with ACTH deficiency and hyponatraemia have elevated plasma



vasopressin concentrations most probably due to subtle volume contraction leading to
baroregulated vasopressin secretion. Recent data has emphasised that hyponatraemia in patients
with neurosurgical conditions may have underlying hypopituitarism with ACTH deficiency.

Hypervolaemic Hyponatraemia

This condition is relatively easy to diagnose, as hyponatraemia is associated wi th clinically obvious
evidence of fluid overload, including peripheral oedema, elevated jugular venous pulse and

central venous pressures, and ascites. There is usually evidence of the underlying cause also, such
as congestive cardiac failure, nephrotic sy ndrome, or cirrhosis (see Table 2). The mechanisms by

which these various causes lead to hypervolaemic hypernatraemia is multifactorial

MANAGEMENT OF HYPONBAEMIA

The management of the patient with hyponatraemia is critically dependent on an accurate
estimati on of t he patientds extracellul ar vol ur
underl ying cause. Il ncorrrect di agnosis of t he ¢
even fatal mistakes in treatment.

In hypovolaemia hyponatraemia, the aim is to correct plasma sodium and restore intravascular
volume with the intravenous infusion of physiological saline. Diuretic therapy should be
di scontinued, and underlying causes such as coex

Euvolaemic hyponatraemia is usually due to SIADH, though the recognition of those cases of
euvolaemic hyponatraemia which arise secondary to glucocorticoid deficiency is important. The
treatment of choice for SIADH is fluid restriction, usually to within 800 -1200 mls per day. Fluid
restriction is usually effective in less severe cases of hyponatraemia and in clinical scenarios
where the precipitating cause is short lived. The restraint of fluid is difficult to maintain over
more prolonged periods of hyponatraemia, how ever, and adjunctive agents are available. Lithium
causes nephrogenic diabetes insipidus and allows a hypotonic diuresis, with correction of
hyponatraemia, but its effects are not predictable and there are numerous side effects, including
tremor, hypothyr oidism and nephropathy. Demeclocycline, which renders the renal tubules
resistant to vasopressin, is a useful alternative.

The recent development of specific vasopressin receptor antagonists is a potentially major
advance in the management of SIADH. Anumber of these vaptans are currently in clinical trials.
Tolvaptan, an oral vaptan, is now available for prescription in Europe, and has been shown to be
superior to water restriction in patients with SIADH. Tolvaptan is effective in reversing
hyponatraemia and improving mental function in both euvolaemic and hypervolaemic
hyponatraemia. In the clincial trials to date, cessation of the drug is associated with a return to
hyponatraemia. Intravenous infusion of Conivaptan has been shown to elevate plasma sodium
concentration without serious adverse effects in hospitalised patients, but this drug is not
available in Europe. The vaptans provide a novel therapeutic option in euvolaemic
hyponatraemia.

In hypervolaemic hyponatraemia, therapy is aimed at the underlying cause. In congestive cardiac
failure and cirrhosis, the mainstays of therapy are a combination of diuretics and fluid restriction

to restore total body water, in combination with inhibition of the renin angiotensin axis using
angiotensin converting enzyme inhibitors, angiotensin receptor blockers and/or spironolactone.
Research has demonstrated that vaptans act as potentially useful aquaretic agents in
hypervolaemic disorders, but the European license for Tolvaptan currently precludes its use in
these conditions.
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Primary Hyperparathyroidism: when to intervene?

C. Marcocci (Italy)

Department of Endocrinology & Metabolism, University of Pisa, Pisa, Italy

Primary hyperparathyroidism (PHPT) is a common endocrine disorder particularly in countries
where serum calcium measurement using multichannel analyser is routinely used. PHPT is
diagnosed by the finding of elevated serum calcium and inappropriately high levels of serum PTH.
Depending on severity, it may be accompani ed by hypercalcemic symptoms, nephrolithiasis,
hyperparathyroid bone disease, bone loss and neuromuscular weakness. The clinical presentation
of PHPT has changed over the last fifty -seventy years with the majority of patients now being
asymptomatic, i.e., with no symptoms or signs traditionally associated with hypercalcemia or PTH
excess.

The primary aim of treatment is to normalize serum calcium and reduce PTH levels, leading to
improvement in any associated symptoms. Parathyroidectomy (PTx) is the only ¢ urative treatment
and in experienced hands it is successful in up to 95% of patients. Surgery should be offered to all
patients with biochemically confirmed PHPT. There is no argument that patients with

symptomatic disease should be referred to surgical tr eatment (1, 2). Indeed, in these patients
several studies have shown that PTx is followed by increase of bone density, decrease of fracture
rate, decreased incidence of kidney stones in patients who had stones prior to surgery. Cognitive
function and cardi ovascular disease improve and the risk of death decrease particularly in PHPT
patients with higher serum calcium levels.

In light of the shift in the clinical profile of PHPT it was no longer clear whether PTx should also

be recommended to patients with as ymptomatic disease. Over the last 20 years a Consensus
Development Conferences and two International Workshops have addressed this issue and
provided useful recommendations for the management of asymptomatic PHPT patients: The latest
recommendation are rep orted in Tables 1 and 2 (3).

PTx should be recommended to asymptomatic patients who met the surgical criteria (Table 1). In
recent years there is growing consensus that PTx should also be considered for most patients with
asymptomatic disease, particularl y in those with low bone density. Indeed bone density does not
appear to be indefinitely stable (1) and it has been shown to increase after PTx even in patients
who do not met the surgical criteria (4). Moreover, up one third of patients who are monitored
without surgery develop over time signs of disease progression (1). Further studies are needed to
evaluate whether surgery benefits neurocognitive and cardiovascular symptoms in asymptomatic
PHPT patients.

Patients who do not met the surgical criteria can  be followed without surgery. The appropriate
monitoring interval for each individual patient should be guided by clinical judgement taking into
account comorbidities (Table 2). Pharmacologic approach could be considered in selected patients
even if the me t the criteria for surgery if the patient is unwilling to do PTx, if there are
contraindications or if PTx has failed. Current options include the off -label use of antiresorptive
drugs (bisphosphonates, selective estrogen receptor modulators and hormone re placement
therapy), and the recently approved calcimimetic cinacalcet. Bisphosphonates and hormone
replacement therapy effectively increase BMD and decrease bone turnover, but have no

significant impact on serum calcium or PTH levels (5). On the other hand the calcimimetic
cinacalcet reduces serum calcium and PTH and raises serum phosphorus in these patients, but has
no effect on BMD (6). Cinacalcet is affective even in patients with parathyroid carcinoma (7) or
intractable PHPT (8). Cinacalcet has been approved by European regulatory authorities in 2008 for
the treatment of patients with PHPT for whom PTx would be indicated on the basis of serum
calcium levels (according to guidelines), but in whom PTx is not clinically approved or is
contraindicated.
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Measurement 1990 2002 2008
Serum calcium (> upper 1.0-1.6 mg/dl 1 mg/dl 1 mg/dl
normal limit)
24-h urinary calaim >400 mg >400 mg No longer indicated

Creatinine clearance

Reduced by >30%

Reduced by >30%

Reduced <60 ml/min

Bone mineral density

Z score 2 forearm

T score 2.5 at any sité

T-score <2.5 at any
site” *and/or prior
fragility fracture

Age (yr)

<50

<50

<50

!Surgery is also indicated in patients for whom medical surveillance is neither desired nor possible.

Lumbar spine, total hip or 1/3 distal radius

37 score is recommended in premenopausal women and men younger than 50 yr

Table 2. Guidelinesof PTx in patients with asymptomatic PHPT who do not undergo PTx: comparison of

new and hold guidelines

Measurement 1990 2002 2008
Serum calcium Biannually Biannually Annually
24-h urinary calcium Annually Not recommended Not recommended
Creatinine cleeance Annually Not recommended Not recommended
Serum creatinine Annually Annually Annually

Bone density

Annually (forearm)

Annually (3 sites)

Every 12 yr (3 sites)

Abdominal xray
(xultrasound)

Annually

Not recommended

Not recommended
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High throughput mouse phenotyping with metabolomics

J. Adamski (Germany)

German Research Center for Environmental Health, Institute of Experimantal Genetics,

Genome Analysis Center, Neuherberg, Germany & Technical University of Munich,
Institute of Experimental Genetics, Freising -Weihenstephan, Germany

Metabolomics analyses a multitude of biochemical intermediates or end -points of biological processes.
Environmental challenge, organism development or disease can be monitored by metabolomics to identify
most affected or most sensitive pathways. In drug development or theranostics the metabolomics provides
fast and reliable readouts on the efficacy and off -targets. The metabolomic was instrumental in discovery
of robust biomarkers. The classes of analytes covered by metabolomics include (but are not limited to)
lipids, sugars, fatty acids and fatty acid derivatives, amino acids, neurotransmitters, markers of cell
proliferation, inflammation, hypoglycaemia, hypoxia and tissue degeneration. In a s ingle metabolomic
experiment several hundreds of metabolites can be quantified. Present instrumentation could be used for a
characterisation of large human populations (e.g. cohorts of 3000 individuals) in targeted or untargeted
metabolomics based on analyses with LC-MS or NMR. Profiling metabolomics approaches (e.g. FTFICRMS)
are applied to identify new biomarkers for biological processes. Metabolomics is fully compatible with other
oOomi cs6 approaches and can be us e dandtargetidentificatianifdr eéalyg n et
diagnostics or drug development. Studies on environmental impact on human health and disease (like
nutrition or gut microbiotics) profit from metabolomics. Examples from cancer and diabetes research will

be given to illu strate the possibilities and limits of the metabolomics.

Suggested further reading

Cancer

Nature. 2009 Feb 12;457(7231):910-4.

Metabolomic profiles delineate potential role for sarcosine in prostate cancer progression.

Sreekumar A, Poisson LM, RajendiranTM, Khan AP, Cao Q, Yu J, Laxman B, Mehra R, Lonigro RJ, Li Y, Nyati
MK, Ahsan A, KalyanaSundaram S, Han B, Cao X, Byun J, Omenn GS, Ghosh D, Pennathur S, Alexander DC,
Berger A, Shuster JR, Wei JT, Varambally S, Beecher C, Chinnaiyan AM.

Diabetes

J Exp Med. 2008 Dec 22;205(13):297584.

Dysregulation of lipid and amino acid metabolism precedes islet autoimmunity in children who later
progress to type 1 diabetes.

Oresic M, Simell S, SysiAho M, Nant6-Salonen K, SeppanenLaakso T, Parikka V, Katajamaa M, Hekkala A,
Mattila I, Keskinen P, Yetukuri L, Reinikainen A, Lahde J, Suortti T, Hakalax J, Simell T, Hy6ty H, Veijola R,
llonen J, Lahesmaa R, Knip M, Simell O.

Cardiovascular

Biochim Biophys Acta. 2009 Nov 26. [Epub ahead of print]
Metabolomic strategies to study lipotoxicity in cardiovascular disease.
Waterman CL, Kian-Kai C, Griffin JL.

Inflammation

Cell Metab. 2008 Feb;7(2):135-47.

Metabolomics reveals that hepatic stearoyl -CoA desaturase 1 downregulation exacerbates inflammation and
acute colitis.

Chen C, Shah YM, Morimura K, Krausz KW, Miyazaki M, Richardson TA, Morgan ET, Ntambi JM, Idle JR,
Gonzalez FJ.



Nutrition

Mol Nutr Food Res. 2009 Nov;53(11):135765.

Variation in the human lipidome associated with coffee consumption as revealed by quantitati ve targeted
metabolomics.

Altmaier E, Kastenmiller G, Rémisch-Margl W, Thorand B, Weinberger KM, Adamski J, lllig T, Déring A,
Suhre K.

Gut microbials

Curr Pharm Des. 2009;15(13):1537%45.

The gut microbiota as a target for improved surgical outcome and im proved patient care.
Kinross J, von Roon AC, Penney N, Holmes E, Silk D, Nicholson JK, Darzi A.

Human population studies (GWAS)

Nat Genet. 2010 Feb;42(2):137-41.

A genome-wide perspective of genetic variation in human metabolism.

lllig T, Gieger C, Zhai G, RémischhMargl W, Wang Sattler R, Prehn C, Altmaier E, Kastenmiiller G, Kato BS,
Mewes HW, Meitinger T, de Angelis MH, Kronenberg F, Soranzo N, Wichmann HE, Spector TD, Adamski J,
Suhre K.

Addiction and Psychiatry

Neurobiol Dis. 2009 Aug;35(2):165-76.

Metabolomics tools for identifying biomarkers for neuropsychiatric diseases.
Quinones MP, KaddurahDaouk R.

High throughput phenotyping of animal models

Methods Mol Biol. 2009;530:463-509.

Systemic first-line phenotyping.

Gailus-Durner V, Fuchs H, Adler T, Aguilar Pimentel A, Becker L, Bolle |, Calzada -Wack J, Dalke C, Ehrhardt
N, Ferwagner B, Hans W, Hoélter SM, Holzlwimmer G, Horsch M, Javaheri A, Kallnik M, Kling E, Lengger C,
Morth C, Mossbrugger I, Naton B, Prehn C, Puk O, Rathkolb B, Rozman J, SchreweA, Thiele F, Adamski J,
Aigner B, Behrendt H, Busch DH, Favor J, Graw J, Heldmaier G, Ivandic B, Katus H, Klingenspor M, Klopstock
T, Kremmer E, Ollert M, Quintanilla -Martinez L, Schulz H, Wolf E, Wurst W, de Angelis MH.

Drug development

Toxicol Pathol. 2 009;37(4):521-35.

Untargeted metabolomic profiling as an evaluative tool of fenofibrate -induced toxicology in Fischer 344
male rats.

Ohta T, Masutomi N, Tsutsui N, Sakairi T, Mitchell M, Milburn MV, Ryals JA, Beebe KD, Guo L.

Bioinformatics

Methods Mol Bol. 2009;580:339-68.

Bioinformatics strategies for the analysis of lipids.

Wheelock CE, Goto S, Yetukuri L, D'Alexandri FL, Klukas C, Schreiber F, Oresic M.
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Clinical approach to male infertility

C. Krausz (Italy)

Department of Clinical Physiopathology, University of Florence, Viale Pieraccini, 6 50137
Florence, Italy

Infertility is affecting an estimated 15% of all couples. The man should be evaluated concurrently with the
woman, since a male factor is present in about half of cases (alone or in combination with female factor).
The diagnostic workup is aimed to identify treatable abnormalities as well as genetic conditions associated
with male infertility that could be transmitted to offspring with assisted reproduction . The first step in
evaluation is a thorough history and physical examination with initiation of basic laboratory exams.

Male factor can be divided in three main categories: i) Pre -testicular (mainly central hypogonadism); ii)
post-testicular (occlusions /subocclusion, inflammation of the urogenital tract); iii) primitive testicular
forms. Central hypogonadism is a rare cause and its frequency may vary from 1 -5% in different infertility
clinics. Postaesticular or obstructive forms accounts for about 15% o f all male factor. In the large majority
of cases (about 75%) there is a primitive testicular problem which may have congenital and acquired origin.

Aetiology of male factor infertility:

Congenital factors

1. Anorchia

2. Cryptorchidism

3. Congenital Absence of Vas Deferens

4. Genetic abnormalities (caryotype anomalies includi

mirodeletions; Kallmann sdr, mutations in genes involved in the regulation of hypothalamic  -pituitary -
gonadal axis)

Acquired factors

4 Testis trauma

5. Testicular torsion

6. Postinflammatory forms (for example orchitis)
7

8

9

Occlusion, subocclusion of proximal and/or distal urogenital tract
Exogenous factors (medications, cytotoxic drugs, anabolic steroids, irradiation, heat)
. Systemic diseases (liver cirrhosis, renal failure)
10. Varicocele (depending on the grade)
11. Surgeries that can damage vascularisation of the testes
12.  Acquired hypogonadotrophic hypogonadism

Idiopathic forms (50% of cases)
13.  Unknown aetiology (most likely related to unidentified mutations  in genes involved in
spermatogenesis; >2000 genes are involved in this process)

First level exam includes sperm analysis which should be performed according to the WHO manual in a
standardized way. This analysis provides sperm density, total number, motil ity, morphology and semen
parameters such as semen volume, pH, viscosity. In general, diagnosis should be based on at least 2 semen
analyses. Pre-analytical factors able to interfere with the reliability of the analysis are: i) inappropriate
collection or transport of semen; ii) antibiotic therapy or presence of fever months before semen collection
(N.B. spermatogenesis takes almost 3 months in human).

On the basis of the Medical history speci fic exams (generally considered
immediately requested:
Familiarity for infertility, recurrent abortion, malformations: genetic analyses (for example

caryotype analysis)

A Impaired libido, reduction of volume of ejaculate, erectile dysfunction, reduced shawing frequency:
hormone measurement

A Orchitis, testicular trauma, inguinal surgery, — cryptorchidism, varicocele : scrotal ultrasound

A sexually transmitted diseases, prostatitis, prostatovesciculitis : microbiological exam of semen and
urine, scrotal and transrectal ultrasound.

It is important to rul e out the presence of systemic diseases, previous chemo/radiotherapy, alcohol

abuse, intake of anabolic steroids and toxic drugs.



Physical examination should include: evaluation of hair distribution and escutcheon, body proportions, and
voice. Measurement of testicular volume by Prader orchidometer and palpation of testis, epididymis for
cystsand vas deferens for total or segmental absence. Palpation of scrotum for varicocele.

Principal second level exams:

Hormone measurements: the majority of inferti e men with > 5millions spermatozoa/ml have normal
testosterone, LH, and FSH levels. Low testosterone and low or inappropriately normal LH and FSH are
indicative for gonadotropin deficiency and should be followed by additional hormone measurements and
imaging. Primary testicular failure may have two characteristic pictures: i) low testosterone, elevated LH
and FSH; ii) normal testosterone and LH, elevated FSH is typical for selective spermatogenic failure.
Androgenresistance is characterized by high testo sterone, elevated LH with consequent high ASI (Androgen
Sensitivity Index).

Scrotal ultrasound: in case of suspected occlusions, epydidimal cyst, absence of vas deferens, testicular
tumor or varicocele scrotal ultrasound will complement the physical exami nation. Given that men with
impaired spermatogenesis (especially secretory azoospermic men and those with history of cryptorchidism)
are at higher risk for testicular germ cell tumors (TGCTSs), testis ultrasound should be performed as a
preventive measure.

Genetic analyses:

Both medical history and physical examination are of value for orienting doctors toward a genetic cause.
Much care should be taken concerning the collection of familial history for infertility, congenital
abnormalities, mental retardat ion, miscarriages and premature ovarian failure (mother or sisters). Medical
history of bronchiectasis, sinusitis and dextrocardia at the physical examination are typical for the
Kartagener sdr, although situs inversus may be absent in certain cases. Certa in physical features such as
hypoandrogenization, hypospadia may be due to mutations in the androgen receptor gene. Extremely small
firm testis, with typical eunocoid features are indicative for Klinefelter sdr. On the other hand, an
eunocoid habitus with infantile genitalia, sparse or nearly absent body hair, gynecomastia and low
testicular volume is typical of congenital gonadotrophin deficiency which can be associated with hypo -or
anosmia in Kallmannds syndr ome.

-primitive testicular forms:  caryotype abnormalities occurs in about 0,4% of the general population and can
affect the number or the structure of chromosomes. Severely impaired sperm production is associated with

a significantly higher frequency of both numerical and structural chromosomopathie s. Patients with less
than 10 millions spermatozoa/ml show already a 10 times higher incidence (4%) of caryotype abnormalities
in respect to the general population. Among severe oligozoospermic men (< 5 millio n spermatozoa/ml) the
frequency increases to 7-8%, whereas in non obstructive azoospermic men reaches the highest values, 15-
16%. Sex chromosomal aneuploidies are more frequent in azoospermic than in oligozoospermic men. The
most frequent chromosomal anomaly is Klinefelter sdr (47,XXY) affecting about 14% of azoospermic men.
Autosomal anomalies (inversions, translocations) are more frequently found in oligozoospermic men.
Caryotype analysis should be performed in men with sperm density <10 million/ml.

Infertile men with nonobstructive azoospermia or severe oligozoospermia (sperm density < 5 million/ml)
should undergo to Y chromosome microdeletion analysis. This analysis should be performed according to the
EAA/EMQN best practice guidelines for molecular diagnosis of Y-chromosomal microdeletions. (2004. Int J
Androl 27:240849). Y microdeletions are the most frequent known molecular genetic cause of severe
impairment of spermatogenesis. Its frequency is about 10% in azoospermic and 3-5% in idiopathic severe
oligozoospermic men. The Y chromosome contains genes important for spermatogenesis in three regions
(AZFa, AZFb and AZFc) on the long arm of the Y and clinically relevant deletions remove single or multiple
AZF regions. The identification of Yq microdele tions is not only relevant for the diagnosis but it may have
prognostic value prior testicular biopsy (Testicular Sperm Extraction, TESE). At this regard, in case of
complete AZFa and AZFb deletions of the Y chromosome testicular biopsy is not advised bec ause the
chance of finding spermatozoa in the testis is virtually zero.

-congenital absence of vas deferens (CAVD): CAVD is considered a mild form of cystic fibrosis and

mutation analysis of the CFTRgene is strongly recommended. Bilateral Congenital A bsence of Vas Deferens
is typically associated with agenesis of seminal vescicules leading to a characteristic seminal picture:
azoospermia, low pH (<6,5) and low semen volume (<2ml). Given the high carrier rate of CFTRmutations in
the general population (1:25 in Caucasians), the female partner should be also tested for CFTRmutations
prior TESE/ICSI.

-suspected Mild form of Androgen Insensitivity (MAIS): Patients with mild AIS (MAIS) have male infertility
as their primary or even sole symptoms. This condi tion can be suspected on the basis of hormone profile
(high ASI) and screening for mutations in the Androgen Receptor (AR) gene can be performed. The frequency
of mutations in the AR genein infertile men (with or without high ASI) varies between 0 -1,7%. k is difficult



to pre-select patients for mutation analysis since no correlation between the type of mutation and the
subtype of infertility (azoospermia, oligozoospermia or oligoteratozoospermia) was found and not all
mutation carriers has high Androgen Sensitivity Index (ASI).

-hypogonadotrophic hypogonadism: The diagnosis of congenital hypogonadotrophic hypogonadism is
normally made before adulthood since in the majority of cases it is associated with delayed puberty.
However, in some cases reduced spamatogenesis and mild hypoandrogenism may be the only symptoms and
thus the diagnosis may be delayed till adulthood. From a practical point of view the selection of genes to be
screened in a given individual is based on the presence/absence of hypo/anosmia and on the type of
inheritance patterns in the family. However, in sporadic cases and in normosmic IHH -due to the lack of a
clear cut genotype phenotype correlation - each candidate gene should be tested in a sequential way. The
list of candidate genes is constantly increasing and in about 30 -40 % of cases a genetic diagnosis is how
possible.

Since spermatogenesis can be relatively easily induced by hormonal treatment, genetic screening prior
therapy would be strongly suggested.

Genetic counselling:

Thanks to the diffusion of surgical procedures such as testicular sperm extraction (TESE) and the
Intracytoplasmic Sperm Injection (ICSI), men affected by genetic anomalies associated with few ejaculated
spermatozoa or with azoospermia (with positive testicul ar sperm retrieval) now may generate their own
biological children. Even patients with Klinefelter sdr may generate their own genetic children by
undergoing to TESE/ICSI since they have an average of 3050 % of testicular sperm recovery rate. Y
chromosome deletions will be obligatory transmitted to the male offspring. The importance of the
detection of structural chromosomal anomalies is related to the increased risk of aneuploidy or unbalanced
chromosomal complements in the fetus which may lead to severe health conditions. Careful genetic
counselling should be performed to all infertile couples with genetic ethiology and in many cases
preimplanation and/or prenatal genetic diagnosis should be performed. In case of Hypogonadotrophic
Hypogonadism treatment with gonadotrophins will allow natural conception in the large majority of cases
(even with relatively low sperm count), hence the identification of the involved gene (X  -linked, autosomal
dominant or recessive) can provide a more accurate genetic counsellin g i.e. a risk estimation for
transmission to the offspring.

Useful readings:

Infertility:

-Forti G and Krausz C (1998) Clinical review 100: Evaluation and treatment of the infertile couple.

J Clin Endocrinol Metab 83:4177-88

-Forti G, Krausz C, Cilotti A, Maggi M. (2003) Varicocele and infertility. J Endocrinol Invest. 26:564-9.
Infertility and testis cancer:

-Mancini M, Carmignani L, Gazzano G, Sagone P, Gadda F, Bosari S, Rocco F, Colpi GM2007) High
prevalence of testicular cancer in azoospermic men w ithout spermatogenesis. Hum Reprod.
22:1042-6.

Central hypogonadism:

-Bianco SD, Kaiser UB. (2009) The genetic and molecular basis of idiopathic hypogonadotropic
hypogonadism. Nat Rev Endocrinol. 5:569-76.

-Isidori AM, Giannetta E, Lenzi A. (2008) Male hypogonadism. Pituitary. 11:171 -80.

Genetics:

-Krausz C and Degl'Innocenti S. (2006) Y chromosome and male infertility: update, 2006. Front
Biosci. Sep 1;11:3049-61.

-Simoni M, Bakker E Krausz C. (2004) EAA/EMQN best practice guidelines for molecular diagnosis
of y-chromosomal microdeletions. State of the art. Int J Androl. 27:240-9.

-Tyler-Smith C, Krausz C. (2009) The will-o-the-wisp of genetics--hunting for the azoospermia
factor gene. N Engl J Med. 360:925-7.

-Lanfranco F, Kamischke A, Zitzmann M, Nieschlag E. (2004) Klinefelter's syndrome.
Lancet.364:273-83.

-Staessen C, Tournaye H, Van Assche E, Michiels A, Van Landuyt L, Devroey P,

Liebaers I, Van Steirteghem A.(2003) PGD in 47,XXY Klinefelter's syndrome patients. Hum

Reprod Update. Jul-Aug;9(4):319-30.
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The Zebrafish Model

V. Laudet (France)

Institut de Génomique Fonctionnelle de Lyon, Ecole Normale Supérieure de Lyon,
CNRSINRAGUNIi versit® Claude Bernard Lyon 1,
Cedex 07

The use of zebrafish (Danio rerio) for research increased substantially some years ago, following
the demonstration that it is amenable to large -scale projects. Zebrafish made it possible to take a
forward genetic approach to understanding vertebrate -specific processes that affect development
and disease. In the past decade, thousands of mutations have been generated that affect
organogenesis, physiology and behaviour. Beyond genetics tools, the strength of the zebrafish
resides in the analysis of phenotype. Perhaps no other organism (and certainly no vertebrate) is
better suited to high -throughput phenotyping. The zebrafish embryo is optically transparent,
making it possible to study gene expression at large scale with a cellular resolution using whole -
embryo in situ hybridization. Thanks to the optical clarity of the embryo it is also possible to
detect functional and morphological changes in internal organs without having to kill or dissect
the organism. In addition, gene function can be rapidly and robustly studied u sing antisense
morpholino oligonucleotides. The relative evolutionary proximity between zebrafish and mammals
allow robust comparison to be made and relatively easy transfer to human of the knowledge
accumulated using this model. In the past few years, sev eral additional tools have been developed
that have greatly increased the utility of the zebrafish as an experimental organism. The zebrafish
genome has now been sequenced and techniques for generating transgenic lines have been
developed. In addition gene knock-out has become possible through the use of zinc-finger
nucleases that allow to produce mutations targeted to a given locus. Together, these tools have
made of zebrafish the organism of choice for many researchers, as demonstrated by the marked
increase in zebrafish publications in recent years. We will provide two examples of how the use
of zebrafish can provide relevant information in endocrinology.

The zebrafish model gives us the opportunity to explore at a global scale in an in vivo
context a complex gene superfamily such as the Nuclear Receptor superfamily during
embryogenesis. Nuclear receptors (NRs) are transcription factors that are implicated in several
biological processes such as embryonic development, homeostasis, and metabolic diseases. To
study the role of NRs in development, it is critically important to know when and where individual
genes are expressed. Adopting a systems biology approach, we conducted a systematic analysis of
the dynamic spatiotemporal expression of all NR genes as well as their main transcriptional
coregulators during zebrafish development (101 genes) using whole -mount in situ hybridization.
This extensive dataset establishes overlapping expression patterns among NRs and coregulators,
indicating hierarchical transc riptional networks. Such developmental profiling uncovers their
potential function during central nervous system and retina formation. Moreover, our study
reveals that tissue specificity of hormone action is conferred more by the receptors than by their
coregulators. Finally, further evolutionary analyses of this global resource led us to propose that
neofunctionalization of duplicated genes occurs at the levels of both protein sequence and RNA
expression patterns. Altogether, this expression database of N Rs provides novel routes for leading
investigations into the biological function of each individual NR as well as for the study of their
combinatorial regulatory circuitry within the superfamily.

We started to focus on individual receptors and their role in development. We have
recently shown that RA is specifically required to induce the pharyngeal tooth developmental
program in zebrafish. Perturbation of RA signalling at this stage abolished tooth induction  without
affecting the development of tooth -assciated ceratobranchial bones. We show that this inductive
event is dependent on RA synthesis from aldhla?2 in the ventral posterior pharynx. In contrast, we
find that in Mexican tetra and medaka, species that also possess oral teeth, both oral and
pharyngeal teeth are induced in dependently of RA. Our analyses suggest an evolutionary scenario
in which the gene network controlling tooth development obtained RA -dependency in the lineage
leading to the Cypriniformes. The loss of pharyngeal teeth in this group w as cancelled out through
a shift in aldhla2 expression, while oral teeth might have been lost ultimately due to deficient RA
signalling in the oral cavity.
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Subclinical Hypothyroidism: to treat or not to treat
V. Fadeyev (Russ)

Subclinical hypothyroidism (SCH) (or mild thyroid failure) is defined as a serum thyroid -stimulating hormone
(TSH) level above the upper limit of normal despite normal levels of serum free thyroxine (fT4). An

individual range for peripheral thyroid ho rmones is narrower than the population reference range;

therefore, a slight reduction within the normal range will result in significant elevation of serum TSH. SCH is

a very common condition with the prevalence of 3 -8% in general population. The prevalence increases with
age and is much higher in women. Antithyroid antibodies are detectable in 80% of patients with SCH.
Levothyroxine (L-T4) therapy is generally agreed to be appropriate, when the TSH level is above 10 mIU/L.
However, the treatment of patient s with a serum TSH level between 4,0 mIU/L and 10 mIU/L is
controversial.

Case report

A 40-year-old woman in good health without any complaints had laboratory tests performed by her primary
care physician as part of a routine office visit. All results w ere normal except for the serum TSH of 6,5
mlU/L. Three months later her serum TSH was 6,9 mIU/L and fT4 - 14 pmol/L; Anti -TPO-Ab were absent.
She was not planning pregnancy.

Questions to be answered

1. Are the results of hormonal analysis abnormal?

2. Does the patient have risk for any disorder or poor outcome?

3. Are there any advantages for active intervention (L -T4 replacement)?
4. Are there any risk for patient in active intervention?

1. Are the results of hormonal analysis abnormal?

Before making diagnosis of SCH, other possible causes of the elevated TSH level should be excluded:
Transiently elevated TSH following subacute, painless, or postpartum thyroiditis

Laboratory analytical problem

Impaired renal function

Recovery phase of euthyroid sick syndrome

Untreated adrenal insufficiency

TSHsecreting pituitary adenoma

Isolated pituitary resistance to thyroid hormone

NoosrwdbE

The most common cause of elevated TSH is autoimmune thyroid disease. Transient SCH may also occur after
episodes of postpartum, silent, and subacute thyroiditis.

2. Does the patient have risk for any disorder or poor outcome?

Several meta-analysis dedicated to SCH have been published recently. Their results are controversial, but in
general they indicate that SCH is associated with coronary heart disease (CHD) and cardiovascular mortality,
but these associations are relatively weak.

Author of meta -analysis Conclusion

Haentjens P, 2008 Relative risk of all -cause mortality is increased only in patients with
comorbid conditions

Razvi S, 2008 SCH is associated with cardiovascular mortality only in subjects from
younger populations

Ochs N, 2008 SCH may be associated with a modest increased risk for CHD and
mortality

Villar H, 2007 L-T4 therapy for SCH did not result in improved survival or decreased
cardiovascular morbidity

Singh S, 2008 SCH is associated with both CHD and cardiovascular mortality

Rodondi N, 2006 SCH is associated with an increased risk of CHD




However, there are many arguments against L -T4 treat ment of subclinical hypothyroidism:

No evidence of cost benefit in patients with TSH 4,0 810,0 mIU/L.

1. There are no long-term randomized controlled trials.
2.

diseases, etc.).
3. Many studies have been statistically under powered.
4. Upper limit of TSH is controversial.
5.
6.

3. Are there any advantages for active intervention (L

Risk of poorly controlled L -T4 therapy (overdosing).

-T4 replacement)?

Published studies have generally included too wide variety of patients (in respect of age, concomitant

Data on health -related quality of life and symptoms did not show significant differences between
intervention and control groups. Some evidence indicates that L -T4 replacement improves some parameters
of lipid profiles and left ventricular function.

Quality of Evide nce of L -T4 treatment of subclinical hypothyroidism

(modified by Fatourechi, 2009)

Clinical condition Strength of association Benefits of treatment
Progression 'to. overt Good No clear evidence
hypothyroidism
Adverse cardiac end points Insufficient No evidence
Elevation in serum total Insufficient Insufficient
cholesterol and LDL-C levels
Cardiac dysfunction Insufficient Insufficient
Systemic hypothyroid symptoms No clear evidence Insufficient
Psychiatric symptoms No clear evidence Insufficient

From the practical point of view using data of some clinical trials and meta -analyses we can indicate some
factors which are favoring L -T4 replacement in patient with SCH.
Pregnancy or planning pregnancy

Goiter

Hypothyroid symptoms (?)

Patient preference

Childhood and adolescence (?)

Bipolar disorder, depression

Infertility

Presence of antithyroid antibodies

. Progressive TSH increase

10. Ovulatory dysfunction

11. Young age of the patient

12. Hyperlipidemia

CoNoO~WONE

4. Are there any risk for patient in active intervention?

Possble benefits of L -T4 therapy to achieve lower levels of serum TSH should be weighed against the
possibility of adverse effects from overdosing, resulting in suppression of TSH and subclinical
hyperthyroidism. Epidemiological studies have shown that about 20% of patient taken L-T4 have lowered or
even suppressed TSH level. Subclinical hyperthyroidism is known as a risk factor of many adverse events:

1. Atrial fibrillation

2. Cardiovascular death

3. Osteoporosis in postmenopausal women

4. Dementi a anddgehsehei mer 8s
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Practical management of diabetes
J. Vassallo (Malta)

ADA Algorithm for Type || DM

Lifestyle Intervention + Metformin

Add Basal Insulin Add Sulfonylurea Add Glitazone
- Most effective - Least expensive - No hypoglycemia
A1C 27 percent AIC =7 percent

[ 1ntensify 1nsulin ] [Add Glitazones | [[Add Basal Insulin | [ dd Sulfonylureas |

ALC 27 percent ALC 27 pEr[En
Add Basal or Intensify Insulin

| Intensive insulin + Metformin +/- Glitazone

PPAR-AInhibitors

Diet, Lipoxygenases,
adipose tissue Cyclooxigenases

& Prostaglandins,
Cell Nucleus Leukotrienes
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T2DM is a Progressive Disease
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Prevention Treatment 10+

IFG: impaired fasting glucose
IGT: impaired glucose tolerance

Adapted from DeFronzo RA. Med Clin N Am 2004;88:787i 835.

Mode of Action of Sulphonylureas
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Depolarization

Sulfonylurea

- Initial trial
9 idy. N Engl J Med
- Extended follow-up 2

TLDM: type 1 diabetes mellitus
T2DM: type 2 diabetes mellitus
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