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Aspetti	neuroendocrini	
dell’invecchiamento		

Teoria	Genica	

Teoria	evoluzionistica	

Teoria	dei	radicali	liberi	

Teoria	della	senescenza	cellulare	

Teoria	immunitaria		

Teoria	del	doppio	agente		

Teoria	neuroendocrina.	

Invecchiamento	come	espressione	di	un	
progressivo	squilibrio	funzionale	
neuroendocrino:	alterazione	della	
increzione	ormonale	e	del	rapporto	
incretivo	fra	vari	assi	endocrini	

L’invecchiamento	è	un	processo	
multifattoriale	molto	complesso		



Age	Trends	in	the	Level	of	Serum	Testosterone	and	Other	Hormones	in	
Middle-Aged	Men:	Longitudinal	Results	from	the	Massachusetts	Male	
Aging	Study		
Henry	A.	et	al.	The	Journal	of	Clinical	Endocrinology	&	Metabolism,	87,		2,	1	February	2002,		
1,709	men	enrolled	in	1987–1989,	1,156	were	followed	up	7–10	yr	afterward.		

Prevalenza	di	valori	patologici	di	testosterone	totale:	
- nel		20%	negli	uomini	di	60	anni			
- >	35%	negli	uomini	di	80	anni	e	più.	



Malattie	acute	 Qualsiasi	malattia	acuta																																														

Malattie	croniche	 Obesità	(insulino-resistenza)	
DM	in	scompenso	metabolico	
BPCO		
OSAS	
Scompenso	cardiaco	
Insufficienza	respiratoria	cronica		
Emocromatosi	
Insufficienza	renale	cronica	
Epatopatia	cronica	
Malattie	endocrine	(Cushing	,	prolattinomi,	altre	patologia	tumorali	ipofisarie)	
Malattie	neoplastiche		
Artropatie		
Fragilità	

Stile	di	vita	e	trattamenti	
farmacologici	

Alcolismo	
Sedentarietà	
Malnutrizione		
Glucocorticoidi	
Farmaci	neurolettici	
Ketochenazolo	
Spironolattone	
Agenti	chemioterapici	alchilanti	
Oppiacei	
Cannabinoidi	

										Comorbilità	nell’anziano		e	deficit	di	testosterone	

Da	J.M	Kaufmann		Andrology	for	the	Clinician	2006	



Multiple	Hormonal	Deficiencies	in	Anabolic	Hormones	Are	
Found	in	Frail	Older	Women:	The	Women’s	Health	and	Aging	
Studies		Anne	R.	Cappola	et	al.	Journal	of	Gerontology:	MEDICAL	SCIENCES	2009.	
Vol.	64A,	No.	2,	243–248	

Methods.	The	relationships	of	serum	levels	of	total	IGF-1,	DHEAS	,	and	free	testosterone	(T)	
with	frailty	status	(nonfrail,	prefrail,	or	frail)	were	analyzed	in	494	women	aged	70	–	79	years	
enrolled	in	the	Women’s	Health	and	Aging	Studies		Using	multivariate	polytomous	regression,.	

Conclusioni:	Questi	risultati	suggeriscono	una	
disfunzione	endocrina	generalizzata	nella	sindrome	da	
fragilità.	



Osteoporosis	in	the	European	Union:	medical	management,	epidemiology	and	
economic	burden	
E.	Hernlund	et	al.		Arch	Osteoporos.	2013;	8(1-2):	136.	

The	site	specific	pattern	of	osteoporotic	fractures	
between	the	ages	of	50–54	and	85–89	years	in	
women	from	Sweden		

All	cause	prevalence	of	osteoporosis	by	age	in	men	
and	women	(from	Kanis)	
Age 														50–60		60–70	70–80			80–90			>90	
Male 															0.6%				1.7%				4.3%				10.4%				22.6%	
Female 		3.4%			8.5%				19.2%			37.3%				61.3%	

The	incidence	of	fragility	fractures	increases	
markedly	with	age		



DHEA	Replacement	for	Postmenopausal	Women		
Susan	R.,	et	al.,	Volume	96,	Issue	6,	1	June	2011,	Pages	1642–1653,		

Review	the	medical	literature	for	key	papers	investigating	DHEA	physiology	and	RCT	of	
the	use	of	DHEA	in	postmenopausal	women	through	November	2010.	

First	author,	
year	(Ref.)		

Study	design		
Duration	
(wk)		

Dose	
(mg/d	

Total	no.		

Age	of	
postmeno
pausal	
participan
ts	(yr)		

Significant	effects	on	BMD	measured	by	dual	photon	x-ray	
absorptiometry		

Kenny,	2010	
(99)		

Randomized	placebo-
controlled	double	blind		

26		 50		
99	Frail	
women		

≥65		 No	significant	effects	on	BMD	or	bone	turnover	markers		

Weiss,	2009	
(94)		

Randomized	placebo-
controlled	double	blind	in	first	
year,	open	label	second	year		

104		 50		
58	Women	
(55	men)		

65–75		
In	women,	increase	lumbar	spine	BMD,	mean	3.6	±	0.7%.	No	
change	in	men		

von	Mühlen,	
2008	(95)		

Randomized	placebo-
controlled	double	blind		

52		 50		
115	Women	
(110	men)		

55–85		
In	women,	increased	lumbar	spine	BMD.	No	change	in	men	C-
terminal	telopeptide	of	type-1	collagen,	significant	decrease	in	
women		

Jankowski,	
2008	(96)		

Randomized	placebo-
controlled	double	blind		

52		 50		
58	Women	
(61	men)		

≥60		
BMD	increase	lumbar	spine	in	women	BMD,	increase	hip	(total,	
trochanter,	and	shaft	regions)	in	women	and	men		

Nair,	2006	(78)		
Randomized	placebo-
controlled	double	blind		

104		 50		
57	Women	
(87	men)		

62–75		
Significant	increase	in	BMD	ultradistal	radius	in	women,	
significant	increase	in	BMD	femoral	neck		

Jankowski,	
2006	(97)		

Randomized	placebo-
controlled	double	blind		

52		 50		
70	Women	
(70	men)		

60–88		
Significant	increase	in	lumbar	spine	BMD	in	women,	hip	BMD	
both	women	and	men		

Villareal,	2000	
(98)		

Randomized	placebo-
controlled	double	blind		

26		 50		
20	Women	
(16	men)		

64–82		
Significant	increases	in	total	body	and	lumbar	spine	BMD	in	
women	and	men		

Morales,	1998	
(88)		

Randomized	placebo-
controlled	double	blind,	
crossover		

26		 100		
10	Women	(9	
men)		

50–65		 No	significant	effects	on	BMD		

Baulieu,	2000	
(71)		

Randomized	placebo-
controlled	double	blind		

52		 50		
140	Women	
(140	men)		

60–79		
Increased	BMD	in	women	femoral	neck	and	Ward's	triangle	in	60–
69	yr	group,	upper	and	total	radius	in	70–79	yr	group,	no	effect	in	
men		

Casson,	1998	
(87)		

Randomized	placebo-
controlled	double	blind		

26		 25		 13	Women		 		 No	significant	effects	on	BMD		

Considerati	complessivamente	,	i	risultati	di	
questa	revisione	della	letteratura	non	
supportano	l'uso	di	DHEA.	
Non	si	rilevano	inoltre	benefici	sugli	altri		endpoint:		funzione	
sessuale,	sensazione	di	benessere,	parametri	metabolici		e	
cognitivi.	



Effects	of	Estrogen	Plus	Progestin	on	Risk	of	Fracture	and	Bone	
Mineral	DensityThe	Women's	Health	Initiative	Randomized	Trial	
Jane	A.	Cauley,	et	al.		October	1,	2003	

Women	were	randomly	assigned	to	receive	conjugated	equine	estrogen,	0.625	mg/d,	plus	
medroxyprogesterone	acetate,	2.5	mg/d,	in	1	tablet	(n	=	8506)	or	placebo	(n	=	8102).	

	
Long-term	hormone	therapy	for	perimenopausal	and	
postmenopausal	woman.	J.Marjoiribanks		et	al.	17	January	2017		
	
	
We	included		22	double-blinded	randomised	controlled	trials	(RCTs)	(43,637	women)	of	HT	
versus	placebo	taken	for	at	least	1	year	by	perimenopausal	or	postmenopausal	women.	HT	
included	oestrogens,	with	or	without	progestogens,	via	the	oral,	transdermal,	subcutaneous	
or	intranasal	route.	
	

Anche	se	HT	è	considerata	efficace	per	la	prevenzione	
dell'osteoporosi	in	post-menopausa,	è	generalmente	raccomandata	
come	opzione	solo	per	donne	a	rischio	fratturativo	significativo	per	
le	quali	le	terapie	classiche	risultassero	inadeguate.	



Random-effects	meta-analysis	of	
testosterone	on	lumbar	bone	mineral	
density.	

Random-effects	meta-analysis	of	
testosterone	on	femoral	neck	bone	
mineral	density.		

Testosterone	Use	in	Men	and	Its	Effects	on	Bone	Health.	A	Systematic	
Review	and	Meta-Analysis	of	Randomized	Placebo-Controlled	Trials		
Michal	J.	Tracz	et	al.		Volume	91,	Issue	6,	1	June	2006	central.		
Data	source	Medline,	Embase,	Cochran	
Low	testosterone	level	was	defined	by	total	testoserone	no	greater	than	
300	ng/dl..		

Eight	trials	enrolling	365	patients.	

Il Testosterone intramuscolare aumenta la 
densità ossea lombare negli uomini. 
I risultati sulla  densità ossea del collo femorale 
sono inconcludenti… non sono riportati dati sul 
rischio fratturativo. .  
Il testosterone  ha aumentato significativamente le 
proprietà strutturali e meccaniche  dell'osso trabecolare, 
ma ha diminuito la maggior parte di  queste proprietà 
dell'osso corticale . Mona	Al	Mukaddam,	(2014)		

II	testosterone	presenta	un	evidente	effetto	sul	metabolismo	osseo:			
			a)	di	tipo	diretto	sul	recettore	androgenico		
							-	stimolazione	dell’attività	osteoblastica	nella	formazione	di	osso	
											trabecolare	
							-	attivazione	degli	osteociti	nel	prevenire	la	perdita	ossea	
										trabecolare	correlata	all’invecchiamento	
							-		non	chiaro	il	ruolo	del	recettore	androgenico	nell’attività		
										osteoclastica	
				b)	di	tipo	indiretto	tramite	–	aromatizzazione	in	estrogeni	a	livello	
									osteoblastico	



Effects	of	Testosterone	Treatment	in	Older	
Men.	Peter	J.	Snyder	et	al.	N	Engl	J	Med	2016;	
374:611-624February	18,	2016	

Eligibility	criteria:	included	an	age	of	65	years	or	older	and	serum	testosterone	levels	that	averaged	
less	than	275	ng	per	deciliter.		We	screened	51,085	men	and	enrolled	790	who	met	all	the	criteria	
		Exclusion	criteria	were	a	history	of	prostate	cancer,	conditions	known	to	cause	hypogonadism,	receipt	
of	medications	that	alter	the	testosterone	concentration,	high	cardiovascular	risk.	severe	depression	

The	testosterone	preparation	was	AndroGel	1%	in	a	pump	bottle	.The	initial	dose	was	5	g	



Male	Hypogonadism	and	Osteoporosis:	The	Effects,	Clinical	
Consequences,	and	Treatment	of	Testosterone	Deficiency	in	Bone	
Health	.	Gary	Golds,	et	al.	Int	J	Endocrinol.	2017;	2017:	4602129	

Comparison of BMD and fracture risk associations of sex 
steroids and SHBG from large studies. 
 

Fracture	risk	 BMD	

Testosterone	 Estrogen	 SHBG	 Testosterone	 Estrogen	 SHBG	

Study	 Characteristics	 H	 V	 O	 H	 V	 O	 H	 V	 O	 H	 V	 O	 H	 V	 O	 H	 V	

CHAMP	
Observational	study		
958	Australian	men	over	70		
5-year	follow-up	

N	 –	 N	 N	 –	 N	 Y	 –	 Y	 Y	 –	 –	 Y	 –	 –	 Y	 –	 –	

Dubbo	
Observational	study		
609	Australian	men	over	60		
Average	follow-up	of	5.8	years	

Y	 N	 N	 N	 N	 N	 –	 –	 –	 –	 N∗	 N∗	 –	 Y∗	 Y∗	 –	 Y∗	 Y∗	

LASA	
Observational	study		
623	Dutch	men	over	55		
Follow-up	3–6	years	

–	 –	 N	 –	 –	 Y	 –	 –	 –	 Y	 –	 –	 Y	 –	 –	 –	 –	 –	

Tromsø	

Observational	study		
3564	Norwegian	men	and	women		
aged	25	to	84	(avg	age	60)		
Average	follow-up	of	6.5	years	

–	 –	 –	 –	 –	 –	 –	 –	 –	 –	 –	 Y∗	 –	 –	 Y∗	 –	 –	 Y	

Framingham	

Prospective	cohort	study		
405	men	aged	68	to	96		
Hypogonadal	men	(testosterone	<	3 ng/mL)		
versus	eugonadal	men	

–	 N	 N	 –	 Y	 Y	 –	 –	 –	 –	 –	 –	 –	 –	 –	 –	 –	 –	

mROS	Sweden	
Observational	study		
3014	Swedish	men	aged	69–80		
Average	follow-up	of	3.32	years	

N	 N	 N	 Y	 Y	 Y	 Y	 N	 Y	 –	 –	 –	 –	 –	 –	 –	 –	 –	

mROS	US	
Observational	study		
1234	men	over	65		
Average	follow-up	of	4.6	years	

–	 –	 –	 –	 –	 –	 –	 –	 –	 N	 –	 –	 Y	 –	 –	 Y	 –	 –	

mROS	US	
Observational	study		
1436	American	men	over	65		
Average	follow-up	of	4.7	years	

N	 –	 N	 N	 –	 Y	 Y	 –	 Y	 –	 –	 –	 –	 –	 –	 –	 –	 –	

mROS	Hong	
Kong	

Observational	study		
1498	men	over	65	from	Hong	Kong		
Average	follow-up	of	4	years	

N	 –	 N	 N	 –	 Y	 N	 –	 N	 N	 –	 N	 Y	 –	 Y	 N	 –	 N	

Rotterdam	
Prospective	case-control	study		
179	men	over	55	from	Rotterdam		
Average	follow-up	of	6.5	years	

–	 –	 –	 –	 N	 –	 –	 N	 –	 –	 –	 –	 –	 Y∗	 –	 –	 N∗	 –	

-	L'analisi	multivariata	ha	evidenziato	come	solo	l'estrogeno	bio-
disponibile	(BioE2)	e	l'SHBG	ma	non	il	testosterone	sono	stati	
associati	indipendentemente	con	il	rischio	di	frattura.	
-		Il	testosterone	probabimlente	riduce	il	rischio	fratturativo	e	può	
potenzialmente	contribuire	alla	BMD	ed	alla	salute	dell’osso	
tramite	aromatizzazione	in	estrogeno,	chiaramente	associato	a	
miglioramento	di	entrambi	i	parametri.		
- 	I	bifosofonati	sono	considerati	la	terapia	di	prima	linea	in	maschi		
		asintomatici.		

Al	momento	pertanto	il	trattamento	sostitutivo	con	
testosterone		va	proposto	al	soggetto	anziano		
- 	con	bassi	livelli	di	testosterone	verificati	in	differenti		
	valutazioni			
- con	sintomi	clinici	significativi	di	carenza	androgenica		
- dopo	esplicita		discussione	riguardante	l’incertezza	sui	
	rischi	e	benefici	del	trattamento	



Grazie		


