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Diabete e deficit erettile: spesso
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Hormonal Association and Sexual Dysfunction in Patients
with Impaired Fasting Glucose: A Cross-Sectional and

Longitudinal Study

Giovanni Corona, MD.,
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Hypogonadal patiens  Engrradal patienss Hypogoradem prevakence
Condition (x = 836) (n = 1326) proalue'  Risk factoricondition rate (95% Cl) Odds rasio (95% Cl)
Hypenension 547 (654) 678 (51.1) <0001 QObesity 524 (47.9-56.9) 2.38 (193-2.93)
Hyperbpidacmia 506 (60.5) 670 (50.5) <0001 Dighetes 0.0 (45.5-54.9) 209 (170-2.58)
Disberes 2558 0.9 237(179) <001 Hynerension 424 (39.6-45.2) 1.84 (153-2.22)
Obesity 70 (2.3 225 (179) <O pheumamid arduies 473 341-60.5) 159 (092-2.72)
Prosuati discase/disorder 165 (19.7) 226(17.0) 021 e hpidacmia 04 (37643 1.47 (1.23-1.76)
Oaromc. pain | 155 (189 211 (160) 0.113 Oiosnd H4055-647 141 (064-3.01)
Asthma/COPD 102 (12.2 118(8.9) 0.013 gt s ' i
Headaches (wichin the st 2weeks) 70 (84) 125 9.4 0.405 g"“‘,“ diocaciioonder :; ‘32‘;"_‘:2? :3 ‘;ﬁ;"_: 'ﬁ;
Rhoamenid andiis 2% (33) 222 o) mscps 3 037-40) .13 {0491,
" : 5 (L8 (L0 o.qog Headaches (wichin Lt 2 weels) 3.1 (253-38.) 0.81 (0.58-1.11)
Not reportcd 0(00) 405 B Q, confdence intervak COPD, chrosic obstractive pulmonary disease.



Link tra diabete mellito e deficit di testosterone
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ETIOPATOGENESI CLASSICA DE NEL
PAZIENTE DM
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ETIOPATOGENESI DE NEL PAZIENTE DM

NUOVE TEORIE
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Nitric oxide synthesis in endothelial cell

cell

Endothelial

L-arginine

Current Vascular Pharmacology, 2010, Vol. 8, No



NO signalling and metabolic syndrome-related pathways
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Effect of drugs used in the metabolic syndrome on cardiac NO

signalling.
DIABETES N HYPERCHOLESTEROLEMIA
DPP-4 inhibitors
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...antidiabetics (except for sulfonylureas) may positively affect tissue NO availability and NO sign
thereby providing a promising tool to treat cardiac complications of the metabolic syndrome.



The roles of DPP-4 inhibition on diabetic microangiopathy
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The roles of DPP-4 inhibition on diabetic|microangiopathy
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TESTOSTERONE E DE

TESTOSTERONE
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SUMMARY

The abm of this mrospective obenvationd sudy ws 0 evaduste whether adding linglutide 10 Bfmtyle change, metiomin
Met) and sestosterone seplacoment therapy (TRT). by menrs of mproving welght and gycsemi control could boost erectile
function I type 2 dlabetic obese men with overt hypogonadien and erectile dysfanction (EIN in & ‘red 1¥e setting’. Fory three
obene. dabetk and hypogonadd men Gaged & 59 yenm) wewe evalusied becsuse of compiaining abows the recent onset of KD
They wese mibdivided 10 two grougs saccosd ing 1o whether hypogonadism ocourred after puberty (G a = 30: 25 with dysfhanc.
thnd ypogenatien and 5 with scguied hypogonadotrapic hypogonadisn) or before paberty (G2 o = 13 10 with Rinefdie’s
symnd o aned 1 wah Ldop sthic by pogon stooop s hypogonadism). Both G oand G2 patlents weoe gven a comb ination of tests:
terone (1) estosterone undecancate (TU) 1000 myevery 12 weeky and Mot (20003000 mg/day) for | year. In the poar respon:
ders (N 1o this themapy In terms of gyonemic taget (GIN: = M GIN: o = 10), lraghstide (1) (1.2 pp/day) was added for &
second yeur, while the good msponders (V) 0 T « Met (GLY: 1470 and (27 3/13) continwed this two dougs reglimen thempy b
snotter yea Al patients were asked 1o Bl in e Intemationd Indes of Erectie Punction (IEY 15) guestionnadm befooe stanting
TU phus Met (TH and after 12 mombs (T2) and 22 months (TR of teatment. Patients underwent a dindeal ssaminastion and »
deteopinaion of senum sex hormone binding globulia (SIRG), otal testosterone (T) and glycosylated hasmoglobin (HDA I} at
TLTZ2and TR M T2 v h patient obtdned an mpeosement of BD (p < 000 and of the metabollc parametens without reanching
however, the glycasmic goab [HBALC = >TSS 5568 mmol/ ol ). while T named ot 10 be within the range of young men.
L added o TU and Met regmeen In GIN and (2N diowed these patients 1 reach not only the glycaemic trgee [HBALe = <7 5%
(<50 vl /ol ] and & signBicas reduction In body weight (0 < 000, e abo & funher cmase In SIRG (p < 0085) and T
<0001 plame bvels as well & & dgnificant increment of HEF sore (TY). Conversely, & T GIY and G2V, who rexeived the
comnblned Surapy with TRY and Met for the second yeur, showed a partial fallwe of that retment ghon that these was no
nprosement of the HEF wore and they showed & sdgniicant rise in serum HBALC (p < Q05) and weight (p < Q04 compsared
with the ssosments ot T2, These maulis suggest that TRT could impeove cinlcal and metabolic parameters in obew, type 2
diabwts men with ED and ot hypogonadiam (independently of when T defic it ocouwrmed ), Vurthermom, In cae of lrsufficlent
metabolic control the addition of L o TRT and Met regimen dlows 1o achieve serum T levels In the moge of healthy men, as
well & o mach gycammic taget and 1o bwer weight, bading o a canskiersd o lmpeovmment of ED.



Participants, setting, design overview and therapeutic strategy

|

|

l

Clinical features (Kg,cm, Biood
Pressure)

Glyceamia, HbA1c, Chol, HDL, Trigl
T. SHBG, FT

LIEF15

Pressure)

Glyceamia, HbA1c, Chol, HDL, Trigl
T, SHBG, FT

HEF15

Clinical features (Kg.cm, Blood
Pressure)

Glyceamia, HbA1c, Chol, HDL, Trigl
T. SHBG, FT

Lifistyle+T U 1 grim. 12/ws
Met (2.-3 gridie)

Lifistyle+T U 1 gri.m. 12/ws
Met (2.-3 gr/die)+ L 1.2 pg /day

HbA1c > 7,5 I

—

HbA1c <7,5 |




Clinical characteristics , metabolic parameters and hormonal levels
in obese T2DM men with hypogonadism treated with TU and Met for 1 yr

Age (yrs)

BMI

Waist (cm)

Glyc (mg/dl)

HbAlc %

T (ng/dl)

SHBG (nMol/l
FT (ng/dl)

lIEF 15

T1

53,5£4.4
34,2423

105,1410,3

184,5+31
8,8+£0,6

278,4+23,7

36,3227

5,206

12,2423

‘p <0.05
**p >0,01
*** p>0.001

T2

32,5¢19*

102,1485 **

162,1£20,5 ***

7,8:06**

464,3263,5***

37,3434*

8,7415 ***

14,4£1.8%*

T1

50,6143

34,7423

105,1410,3

1844431

8,610,4

309,4429,7

36,6427

5,840,7

14,0420

T2

33,5£335*

102,149,4 **

162,1£20,4 **

7,940,4 **

412,3247,5 ***

37,6£2,4*

TiE 2 B

16,3£3,2 **



Clinical characteristics , metabolic parameters and hormonal levels
of subgroup of poor responders among the post-pubertal onsent

Age (yrs)

BMI
Waist (cm)
Glyc (mg/dl)
HbAlc %

T (ng/dl)

SHBG (nMol/I
FT (ng/dl)

lIEF 15

‘p <0.05
**p >0,01
*** p>0.001

hypogonadal men (n 16)

T1 T2 Tl
52,5245
35,2423 34,432° 32,642,0**
103,747,0 100,146,5 ** 92,1453 ***
180,4425 155,1£20,0 *** 130,4216 ***
9,1+0,4 8,5+0,3 ** 7,340, ***
282,44250 466,3£63,5 *** 481,7457 3 ***
36,043,2 37,3434 39,142,2 **
5,4+0,6 8,7¢16*** 9,041,3
12,2422 14,641,7* 19,9+42,0 ***




SUMMARY

The aim of this retrospective obsenational sudy was 10 evaluste whether adding liraglutide to lifestyle changes, metformin
(Met) and testosterone replacement therapy (TRT), by means of improving weight and glycaemic control could boost erectile
function in type 2 disbetic obese men with overt hypogonadian and erectile dyshuinction (EDY in a ‘realife setting’. Fortythree
obese, disbetic and hypogonadal men (aged 45-59 yeass) were evaluated because of complaining abowt the recent onset of ED.
They were subdivided into two groups according 1o whether hypogonadism occurred after puberty (G1; n = 30: 25 with dyshine.
tona hypogonadien and 5 with acquired hypogonadotropic hypogonadian) or before puberty (G2 n = 13: 10 with Kinefelter’s
syndrome and 3 with idiopathic hypogonadotropic hypogonadism). Both G and G2 patients were given 3 combination of tests-
terone (T) [testosterone undecanoate (TU) 1000 mglevery 12 weeks] and Met (2000-3000 mg/day) for 1 year. In the poor respon-
ders (N) 1o this thesapy in terms of gycaemic tamget (GIN: n = 16; GIN: n = 10), liraghatide (L) (12 pg/day) was added for &
second year, while the good rsponders (V) to T+ Met (GIY: 14/30 and G2Y: 3/13) continued this two drugs regimen therapy for
aother year. All patients were asked to fill in the Intemational Index of Erectile Function (IEF 15) questionnare before stanting
TU phus Met (T1) and after 12 months (T2) and 24 months (T3) of trestment. Patients underwent a dinical examination and &
determination of serum sex hormone binding globulin (SHBG), total testosterone (T) and gycosylated hasmoglobin (HbAl) at
T1, T2 and T3 At T2 each patient obtained an improvement of ED (p < 0.01) and of the metabolic parameters without reaching,
however, the gycemic goaks [HbAle = >75% (58 mmol/mol)|, while T tumed out to be within the range of young men
L added 10 TU and Met regimen in GIN and G2N dlowed these patients © reach not only the glycaemic target [HbAle = <75%
(<38 nmol/mol)] and a significant reduction in body weight (p <001), but ako & funther increase in SHBG (p <005) and T
(p<001) plasms kevels 35 welllss 2 dgnificant increment of IEF score (T3). Conversely, &8 T3 GIY and G2V, who received the
combined therapy with TRT 84 Met for the second year, showed & partial failure of that treatment given that there was no
improvement of the INEF « they showed a dgnificant rise in serum HbAle (p < 005) and weight (p < 0.04) compared
with the sssessments at T2, These results suggest that TRT could improve dinical and metabolic parameters in obese, type 2
disbetic men with ED and overt hypogonadism (independently of when T deficit occurred). Furthermore, in ase of insufficient
metabolic control the addition of L to TRT and Met regimen allows 1o xchieve serum T levels in the range of healthy men, as
well a8 10 reach gycaemic target and to lower weight, leading 10 a considerable improvement of ED.



Nel paziente con sospetto ipogonadismo
& necessario controllare i livelli di testosterone

v

Valutazione dei sintomi di ipogonadismo

eventualmente con questionari validati (St. Louis, AMS)

Testosterone < 231ng/dl
( < 8 nmol/L)

\4

Terapia Androgenica

v

Presenza di sintomi; misurazione del
testosterone sierico al mattino

v

231-346 ng/dL (8-12 nmol/L)

.

<+ Testosterone —p Testosterone > 346 ng/dL

(> 12 nmol/L)

Ripetere i livelli di testosterone totale:
ancora 231-346 ng/dL
Testosterone biologicamente attivo
www.issam.ch

Escluso
ipogonadismo

!

Deficit androgenico ¢ Conferma dei bassi livelli di testosterone

+ sintomatologia associata




[Regulatory effect of liraglutide on the expression of eNOS in the corpus cavernosum of diabetic
rats].

Yue L, et al. Zhonghua Nan Ke Xue. 2016. Show full citation

Abstract

OCTOBER: To explore the effects of the glucagon-like peptide 1 (GLP-1) liraglutide on the penile erectile function of rats with
diabetic erectile dysfunction (DED) by observing the impact of liraglutide on the expression of eNOS in the corpus
cavernosum of diabetic rats.

METHODS: We randomly divided 30 six-week-old male SD rats into a normal control (n

= 10) and an experimental group (n = 20) , established models of diabetes mellitus (DM) in the experimental rats, and
subdivided them into a DM (n = 8) and a GLP-1 group (n = 8) to receive intramuscular injection of normal saline and
liraglutide at 5 mg per kg of the body weight per day, respectively. After 12 weeks of intervention, we obtained the levels of
FPG, FINS, TG, TC, HDL-C, LDL-C, testosterone, and IL-6 and the indexes of Homa-IR and Homa-j3, detected the
expressions of Akt/p-Akt and eNOS/p-eNOS in the corpus cavernosum by Western blot, and compared the erectile function
between different groups.

RESULTS: The frequency and rate of penile erection were significantly lower in the DM group than in the GLP-1 and normal
control groups (P < 0.05) and also lower in the GLP-1 group than in the normal controls (P < 0.05). Immunofluorescence
staining showed the expression of eNOS mainly in the cytoplasm of the cavernosal vessels and sinusoidal endothelial cells,
markedly lower in the DM and GLP-1 groups than in the normal rats (P < 0.05), but higher in the GLPP-1 than in the DM
group (P < 0.05). The level of eNOS/p-eNOS in the penile tissue was significantly decreased in the DM and GLP-1 groups
in comparison with the normal controls (P < 0.01 or P < 0.05), while that of p-eNOS was markedly increased in the GLP-1
group as compared with the DM  group (P < 0.05). No statistically significant differences were observed in the Akt level
among the three groups of animals (P > 0.05). The expression of p-Akt was remarkably reduced in the DM and GLP-1
groups in comparison with the control rats (P < 0.01 or P

< 0.05), but higher in the GLP-1 than in the DM group (P < 0.05). CONCLUSION: GLP-1 can protect the function of
endotheiiai ceiis in the corpus cavernosum and improve the erectii function of DED rats by reguiating the Akt/eNOS
signaling pathway,witch indicates that GLP1 could be an important option for the treatment and prevention of DED



Studio prospettico osservazionale nel paziente diabetico con Disfunzione erettile e/o ipogonadismo

e/o sintomi delle basse vie urinarie

GRUPPO DI STUDIO DIABETE e ANDROLOGIA AMD

INTRODUZIONE:

Recenti studi hanno evidenziato che la disfunzione erettile (DE) presenta lo stesso meccanismo patogenetico dei sintomi delle basse vie urinarie ( o
lower urinary tract symptoms in sigla LUTS) attraverso un’ attivazione della via RhoA/RhoAkinase e che entrambi presentano le stesse comorbidita
(diabete mellito, sindrome metabolica,ipertensione arteriosa, dislipidemia) . Il trattamento sia della DE che dei LUTS non pué prescindere da una
valutazione dello stato della funzione gonadica essendo entrambi gli organi un bersaglio del testosterone. La riduzione eta correlata della funzione
testicolare con riduzione dei valori del testosterone totale, identificata nosologicamente dall’ ipogonadismo dell’ eta adulta ( Late Onset
Hypogonadism, LOH), aggrava sia la DE che il metabolismo glucidico e lipidico a causa dell’aumento della massa grassa e riduzione della massa magra

con peggioramento dell’ insulinoresistenza.

Criteri di inclusione Criteri di esclusione

Etd tra i 40-65 anni Terapia con androgeni o steroidi

DM (criteri International Diabetes Federetion)

Sospetto o diagnosi di K prostatico e/o K

AMS q * > 30 totale sexual sub scale > 5 3
9 mammario

Testosterone totale <12 nmol/L **

OSAS non in trattamento con cPAP, policitemia,

valori di Het > 52%

IPSS *** <13
TIEF-5 **** ¢ 25 Ipertrofia prostatica benigna con IPSS > 13
* AMS questionario; PSA > 4 ng/ml

**Nei pazienti obesi conferma formula di Vermeulen (www.issam.ch/ AMS_English_Evaluation.pdf),
con cut-off inferiore a 250 pmol/L (10 pg/ml) ;

*** Questionario International Prostate Symptoms Score

**** Tnternational Index Erectile Function

DISEGNO DELLO STUDIO

Iperprolattinemia o altra patologia
ipotalamo-ipofisaria

Grave insufficienza cardiaca, epatica o
renale

Desiderio di prole

Malattia psichiatrica grave

ARRUOLAMENTO m CONTROLLO

ANAMNEST FARMACOLOGICA
DOSAGGI ORMONALT*
IPSS, IIEF-5, AMSq
ECOGRAFIA PROSTATICA SOVRAPUBICA
ECD PENIENO BASALE E DINAMICO
*LH.PRL, testosterone totale,SHBG, protidogramma,PSA libero e totale,EMOCROMO

Obiettivi primari:

6 mesi

ANAMNEST FARMACOLOGICA
DOSAGGT ORMONALT*
IPSS, TIEF-5, AMSq

Valutare nella popolazione diabetica maschile che giunge negli ambulatori territoriali di diabetologia la prevalenza dei disturbi della basse vie urinarie,

della disfunzione erettile e/o dell’ipogonadismo e I’eventuale loro coestistenza .

Obiettivi secondari:

Valutare la possibilita di un approccio diagnostico-terapeutico integrato nell” ambito del TEAM diabetologico da parte del medico diabetologo con

esperienza professionale in andrologia clinica.



CARATTERISTICHE DEMOGRAFICHE DEI PAZIENTTI
da gennaio 2015

Nr PAZIENTI: 43

ETA’: 55+ 6,1

DIAGNOSI DI DM2

DURATA DELLA MALATTIA: 995+ 39
HbA1C: 793+ 091 %

IPSS: 10,6 + 1,84

ITEF-5:13,8 + 3,2

AMSq: 45 + 15 totale  sexual sub scale 10 + 4
Testo totale pg/ml: 9,8 +1,7

PSA TOTALE: 09+04



MET+ SU

MET+ DDPIVinh

MET+ DDPIVinh+ SU

GLP1 combo

MET+ INSULINA BASALE

INSULINA BASAL BOLUS
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