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Tabella Il Criteri per la diagnosi di diabete.

Glicemia a digiuno Glicemia 2 03 OGTT
(OGTT = cunva da carico 75
0l glucosio per os)

NOrmale < 110° = < 140
IFG 110125 8 <140
IGT <126 8 140-199
Diabete > 126 0 2 200

‘CADA (American Diabetes Association) Ra proposto come valore normale giicemie inferion a 100 mg/d] quindi
secondo FADA sono da considerarsi sogaett con afterata glicemia a digiuno (IFG) se la glicemia a digiuno & com-
presa tra 1008 125 me/dl. Questa classificazione &l momento non & stata acceftata dail IDF {Intermational [iaDetes

Federation) e dall'OMS che consideranc validi i valon riportati in taballa .



Sindrome metabolica

=3 dei seguenti criteri

Maschi: circonferenza vita 2102 cm
Femmine: circonferenza alla vita 288 cm

Trigliceridi 2150 mg/dl

Maschi: <40 mg/dl
Femmine: <50 mg/dI

Obesita viscerale

Colesterolo HDL

Pressione arteriosa =130/85 mmHg
Glicemia a digiuno 2110 mg/d|

Grundy SM et al., Circulation 109: 433-438, 2004
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Prevalenza di sindrome di Cushing

“subclinico” in pazienti affetti da DM2

Autore-Anno Numero (N) [riteri di inclusione Modalita di Prevalenza di
screening CS (%)
Chiodini, 2005 294 Eta 30 aa alla diagnosi, BMI 19— 1 mg overnight DST 9,4
49 kg/m2, ospedalizzati
Reimondo, 2007 100 Eta>18, BMI >25 kg/m2 1 mg overnight DST 1
Newsome, 2008 171 Eta 18-80 anni, BMI 25 kg/m2, 1 mg overnight DST 0
T2DM 1 anno
Taniguchi, 2008 77 T2DM, ospedalizzati Cortisolo salivare 2,6
notturno
Murakami, 2010 90 Eta>20 anni alla diagnosi, BMI 1 mg overnight DST 8,9
16-45 kg/m2, ospedalizzati,
T2DM
)
DST, Test di soppressione al desametasone; J Clin Endocrinol Metab, May 2010, 95(5):2262—2265

DM2, Diabete mellito di tipo 2; CS, sindrome di Cushing



| B % without SCS M % with SCS|

Prevalenza di sindrome di Cushing

“subclinico” Iin pazienti affetti da DM2

|3 % without SCS B % with SCS
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Fig. 1. Subclinical Cushing’s syndrome occurrence according to MIH 100
criteria (serum cortisol after 1 mg DST =138 nmol/l) in patienis with 80
type 2 DM and in control group (p=0.54)
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FelS6ci et al. Wien Klin Wochenschr. 2011 Jan;123 (1

-2):28-33
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Diabetics with insulin
treatment

Diabetics with OAD/diet
treatment

Fig. 2. Subclinical Cushing’s syndrome occurrence according to NIH
criteria (serum cortisol after 1 mg DST =138 nmol/1) in patientﬁ with

diet)

type 2 DM divided according to diabetes treatment (insulin vs. OAD/



Prevalenza di sindrome di Cushing
“clinico” in pazienti affetti da DM2

Autore-Anno Numero Criteri di inclusione Modalita di screening Prevalenza di
(N) CS (%)
Leibowitz, 1996 90 BMI 25 kg/m2, HbAlc 9% 1 mg overnight DST 3
Catargi, 2003 200 BMI 25 kg/m2, HbAlc 8% 1 mg overnight DST 2
Liu, 2005 141 DMT2-BMI>30 kg/m2 Cortisolo salivare notturno 0
Mullan, 2010 201 BMI 25 kg/m2, HbAlc 7%, Cortisolo salivare notturno 0
Ipertensione, Eta 60 anni

DST, Test di soppressione con desametasone; v
T2DM, diabete mellito di tipo 2; CS, Sindrome di Cushing J Clin Endocrinol Metab, May 2010, 95(5):2262—-2265



‘Sindrome di Cushing nel pazienti affetti da
e Diabete mellito di tipo 2.

Cortisol
(nmol/L)
700 -
600 -
500 3
400
300 -

200 3

100

0-
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| |
12 14 16 18
HbA1c (%) 8

Catargi B et al. JCEM 2003;88:5808-5813



Screening CS nel pazienti con DM2

L’analisi di tutti i dati presenti in letteratura dal 1970 al 2010
relativi alla prevalenza di sindrome di Cushing (subclinico e
clinicamente manifesto) nei pazienti affetti da diabete mellito
di tipo 2 ha mostrato risultati variabili dallo 0 a 9,4%.

LIMITI:

- selezione del tipo di paziente

- test utilizzato per lo screening

- cut-off di riferimento

- metodi di dosaggio del cortisolo.

Uno screening di routine per sindrome di Cushing nel
pazienti diabetici non e utile né proficuo



Prevalenza di diabete mellito
- con SC clinicamente manifesta e subclinica

e IGT In pazient

n %DM %IGT
Friedman et al. 1996 16 375 12.5
Biering et al. 2000 131 405 28
Pecori Giraldi et al. 2003 280 44
Manicini et al. 2004 49 47 21

(64% FBG <6.1 mmol/l)

FBG = Fasting blood glucose.

N. 476

Normal
glucose
metabolism

a7%

Overt C5

(b)

Normal
glucose
metabolism

55%

Subclinical CS

N. 655 10

Mazziotti et al., Trends Endocrinol Metab. 2011



DATI IN CORSO DI PUBBLICAZIONE

Prevalenza dei difetti di tolleranza
glucidica nella casistica PA+NA
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Normale Prediabete Diabete .
tolleranza H Diabete

B Normale tolleranza
Pre-diabete




Eta
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40 -

30 -
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0 < 0.001
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Normale Prediabete Diabete
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D = 0.043
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Normale Prediabete Diabete
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DATI IN CORSO DI PUBBLICAZIONE

Trend analysis

Normal glucose Prediabetes Diabetes
tolerance No 26 No 43
No 71

Mean £ SD Mean £ SD Mean £ SD p
Age (yr) 35.05+ 16.34 41.27 £12.97 50.58 + 14.64 <0.001/|>
BMI (Kg/m?) 30.00 + 5.07 31.18 + 6.08 32.07 £7.19 0.072
wC 100.85 + 14.77 106.28 + 17.49 10676+ 1600 [_0.043 D
WHR 1.01 £0.09 1.02 +£0.09 1.01 £0.08 0.900

Subjects (%) Subjects (%) Subjects (%)

Male 14 (19.7) 6 (23.1) 7 (16.3) 0.696
Female 57 (80.3) 20 (76.9) 36 (83.7) 0.696
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Familiarita per Diabete mellito

70

60 -

50 A

40 -

30 A

20 A

10 1

DATI IN CORSO DI PUBBLICAZIONE

Trend analysis

65,1
p < 0.001
46,2
29,6
Normale Prediabete Diabete
tolleranza

NGT Prediabetes Diabetes
N 71 N 26 N 43
Mean + SD Mean +SD | Mean +SD p

FD?c:rI:Z eh;siory of 21 (29.6) 12 (46.2) 28 (65.1)
Pituitary disease 48 (67.6) 21 (80.8) 30 (69.8) 0.704
Adrenal disease 23 (32.4) 5(19.2) 13 (30.2) 0.704
Multinodular goiter 3(4.2) 2(7.7) 11 (25.6) | (<0.00D)
Visceral obesity 54 (76.1) 23 (88.5) 37 (86) 0.152
Moon face 34 (47.9) 16 (61.5) 20 (46.5) 1
Buffalo hump 23 (32.4) 11 (42.3) 16 (37.2) 0.547
Purple strie 31 (43.7) 14 (53.8) 13 (30.2) 0.212
Ecchymoses 12 (16.9) 7 (26.9) 13 (30.2) 0.090
Arterial hypertension 48 (67.6) 20 (76.9) 37 (86) 0.6
Coronary heart disease 8(11.3) 2(7.7) 13 (30.2) m
Coagulopathy 2 (2.8) 1 (3.8) 7 (16.3)
Peripheral vascular 2 (2.8) 0 7 (13.9) 0.049
disease
gicsa:l:real vascular 4 (5.6) 1 (3.8) 7 (16.3)
Depression 13 (18.3) 5(19.2) 14 (32.6) 0.090
Osteoporosis 13 (18.3) 6 (23.1) 13 (30.2) 0.143
Metabolic syndrome 28 (39.4) 20 (76.9) 40 (93) | 0.00D




DATI IN CORSO DI PUBBLICAZIONE

Sindrome metabolica

P<0.001

100 - 93

90 A

80 A

%

76,9
70 -
60 -
50 1 39,4
40 A
30 -
I dati della letteratura 20 -
indicano, che nei pazienti con ~
Cushing vi sia una prevalenza
0 T T
NGT

di SM pClI'i al 60-65% dei Prediabete Diabete
pazienti. Nella nostra casistica
e stato riscontrato che il 63%
dei pazienti presentava una
SM. Tale quadro patologico e
stato riscontrato con maggiore
prevalenza nei pazienti con
DM.




DATI IN CORSO DI PUBBLICAZIONE

NGT Prediabetes Diabetes
No 71 No 26 No 43
Mean + SD P
GH (ug/l) 0.80+1.53 0.33+0.32 0.58+0.88 0.425
PRL (ng/ml) 14.66 + 8.86 14.04 + 7.66 17.69 + 25.54 0.478
TSH 1.58+1.53 1.69+1.48 0.231
(nU/ml)
FT4 (ng/dl) 2.68 + 3.67 201+272 0.082
IGF-1 223.00 = 82.24 174.69 + 61.65 ( <0.001 )
(ng/ml)
FT3 (pg/ml) 2.86+0.89 2.64+0.75 2.61+0.84 0.141
ACTH h 8 51.11 + 42.87 65.85 + 34.47 57.86 + 52.00 0.365
(pg/ml)
ACTH h 16 40.90 + 36.18 55.58 + 35.24 45.58 + 35.47 0.530
(pg/ml)
ACTH h 24 41.27 + 31.00 52.66 + 20.32 51.00 + 31.50 0.209
(pg/ml)
Cortisol h 8 246.83 + 66.73 257.52 + 74.38 270.72 + 85.53 0.102
(ng/ml)
Cortisol h 231.90 £ 60.15 227.00+£72.81 226.98 + 107.81 0.815
16 (ng/ml)
Cortisol h 175.05 + 75.17 191.92 £ 93.49 203.32 +115.23 0.249
24 (ng/ml)
Urinary free 436.25 + 334.20 376.82 + 322.03 409.54 + 457.89 0.668
cortisol
(mcg/24h)
Cortisol 95.83 + 86.75 105.51 + 83.93 101.17 £ 92.63 0.783
after DMZ

(ng/ml)

Trend analysis

normale tolleranza

prediabete

diahete



DATI IN CORSO DI PUBBLICAZIONE

Trend analysis - indici di sensibilita insulinica
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DATI IN CORSO DI PUBBLICAZIONE

Trend analysis - indici di sensibilita insulinica
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Metabolismo glucidico & Cushing

GCs

I NEFA
|Insulin sensitivity I Leptin
| Adiponectin
| Apelin
Pancreatic beta-cells l' + Aminoacids
+ Insulin secretion”
O | Skeletaimuscle | Adiposetissue
- | Glucose uptake | Glucose uptake
| Proteolysis ]
L l

Hyperglycemia
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Mazziotti et al., Trends Endocrinol Metab. 2011




- Cushing & insulino -resistenza

GCs
! NEFA
\Insulin sensitivity 7 Leptin
| Adiponectin

l  Proteolyss
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Mazziotti et al., Trends Endocrinol Metab. 2011



GC/GR-regulated metabolic
pathways In the liver

PGC-1alpha

" CBP/p300 @ CBPIp300

W ‘ri"

Hypertriglyceridemia

Hyperglycemia

20
Vegiopoulos & Herzig, Molecular and Cellular Endocr  inology 275 (2007) 43-61



Muscolo

l Glucose uptake (IMGU)  Glicogen synthesis (IMGS) l

l Insulin sensitivity l
directly J % indirectly

4! Inhibition of insulin Change in lipid and
receptor signa]jng nrotein metahaliam
Glucose uptake Insulin receptor

GCs

Glycogen
—_—
synthesis l'

Pivonello et al., Neuroendocrinology 2010
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Glucocorticold -Induced effects on
% glucose and protein metabolism in

skeletal muscle tissue.

/
Glucose Insulm IFG-1 Amino acids

Uptake
IR '
IFG-1 R

p]ll]f]:lSS
PI3-K .__ IRS 1

GLUT4 J_ ll— as
/ PRI
PP-1  GSK-3 FOXO ccs —| 'mTOR
\ 4 /A /)
MuRF1  Atrogin-1 4E-BP  P70-S6K1
GS | =
GCs
¢ o N
Glycogen synthesis Protein degradation| l Protein synthesis

22
Van Raalte DH, European Journal of Clinical Investi  gation, 2009
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T Myostatin

1

Hypertrophy

Glutamine synthase
(AA mobilization)

Insulin/IGF-1

Akt

Foxo1/3

MuRF1
5 Atrogin
i

)

Protein degradation I

' GC action on skeletal muscle

Glut4 translocation

l

v PI3-K / (Glucose uptake)
Glycogen synthase

— (Glycogen synthesis)

p70S6K
4E-BP

Protein synthesis 1
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_Molecular mechanisms of GR action
"~ GCs regulate protein activity both by
genomic and non -genomic pathways

Cortisol/GC
membrane

11p-HSD 2
A I

[ cortisol Cortisone ,
E.'_,‘ 11B-HSD 1 Nongenomic I
\ / / modulation

_ —-_-—/'—-__

GR \ 1@ Activation
Transactivation

Genom nalling ” DNA ,
.uaf.ﬂm' — W
Positive GRE mRNA
.@ DNA '
OO0E —— UL — Transrepressmn
I Ne g ative GRE mRN / \
L cti n%/h

' Nucleus

Van Raalte DH, European Journal of Clinical Investi  gation, 2009




Tessuto adiposo

Glucocorticoids

/ \

Peripheral Fat inal/

.‘ Q.%O
eV

>
'i l.’
. 'I__ilsgol)IS!S‘.L‘ ‘Differentiation L‘
.‘A.‘_b__- = PPARYy
. C/EBP
e o p—
'd Hypertrophy o

‘ PEPCK inhibition‘
= U L
‘ LPL inhibitior:'
as ‘iﬁ‘

N/

Abdominal Obesity
Insulin Resistance

25
Molecular and Cellular Endocrinology 275 (2007) 43— 61



Rischio Cardiometabolico globale
Ruolo del tessuto adiposo
nella genesi del Diabete Mellito tipo 2

L'adiposita intra-addominale e uno degli elementi che contribuisce
maggiormente all'aumento del rischio cardiometabolico

Associata ai marker .
infammatori s Dlsllpldemla

(PCR, TNFa, IL6, etc..) A
Insulino
resistenza
Secrezione di

adipochine Inflamma2|one
(| adiponectina) .

Maggior
Rischio Cardio-
metabolico (CMR)

26

alfand EV et al, 2006; Vasudevan AR et al, 2005




Adipokine patterns in CD

IAdipokines Pattern in active CS patients vs. Pattern in CS after correction of hypercortisolism

" BMI-matched controls ‘ ) — 1
I change of levels vs. baseline postsurgery time _
| Leptin Increased [56-58, 62] Unchanged [58] 10 days .
. Increased only in men [60] Decreased [60, 63, 68] 9-36 months I
| Unchanged [63] .
" Adiponectin Decreased in non-obese; no difference in obese Unchanged [63, 89, 90] 9-132 months

I CD vs. non-obese [87]

i Unchanged [63, 89, 90]

= Resistin Increased in females [63] Unchanged [63] 9 months

!TNF-a Unchanged [68, 129, 130] Increased in hypoadrenal patients [129] 10 days

| Increased sTNE-R1 [90] Increased sSTNE-R1 vs. BMI-matched 132+ 72 months

) controls [90] )
I1L-6 Unchanged [129, 130] Increased in hypoadrenal patients [129] 10 days

. Increased vs. BMI-matched controls [90] 132+ 72 months

! Angiotensinogen Increased expression of Ang Il receptor 1A [166]  Not known

IPAL-1 Increased [172] Decreased vs. controls [173] 9 months

" Increased although not significantly [173]

|

. Ghrelin Decreased [89] Increased [89, 191] 3-24 months
I Increased; similar to controls with lower BMI [192]

2! Valassi et al.,Neuroendocrinology 2012;95:187-206



Metabolic consequences of adipose

tissue hypertrophy in obesity

Normal Obesity
impaired > adipokines
vascularisation ’h hic) chemokines
/ —{ hypertrophic | > vasolthrombokines
/\_expansion /|
v \|—— TFFA—
" tcellular stress |~ /
’rmsulm resmtance \ /
cell death
. X f \ tirs
\ increased
recruitment
e
cytokines
reduced systemic l
adiponectin »  Insulin
28
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Two isoforms of 11b-hydroxysteroid
dehydrogenase
catalyse the interconversion of cortisol (F) to
cortisone (E)

—— e — e — = — -
Type 1 NADP(H) :
- Cortisone (E) ‘ Cortisol (F)
1 A
THE THF allo-THF

Ratio THF + allo-THF: THE

| T ype 2
| . NAD
Cortisol (F) NS> Cortisone (E)

Ratio UFF:UFE
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THE LANCET

omental adipose stromal cells

Does central obesity reflect “Cushing’s disease of the omentum™?
Iwona J Bujalska, Sudhesh Kumar, Paul M Stewart

Lancet 1997; 349: 1210-13

ﬂ

571hp—+! — Smu swm S
1

113-HSD1
-
477 bp—» —
-
11-HSD2
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subcutaneous adipose stromal cells
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IVisceraI obesity |
The “Intracellular” Cushing state

Ilnsulin -resistance

I Active Cortisol

S



WM Adipokines mediate insulin resistance and
inflammation
Small Young Older Lipid Engorged Adipocyte

Adipotectin
&
Visfatin |

l leptin resistance

* Insulin sensitivity > insulin resistance

l

fVascuIar inflammation —— endothelial dysfunction




regulation of the glucocorticoid

Physiological, cellular and molecular

receptor

1293< =
Fat Cancer Cachexia
ig8e) Ph — Starvation )
3 Eoseriinare) Aging S < Environmental
R Intervention CUShéI;I:g;a‘hiran;Iyrome Control
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- % e
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11-B-HSD1
O % Bha » Pre-receptor
e =~ Control
Cortisal Cortisone
- b
&
/ 0 d
Genetic
<
N < Control
GR Gene I"’
e
—
Nucleus
@ " Receptor
A - Control
3
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Molecular and Cellular Endocrinology

Obesity and corticosteroids: 113-Hydroxysteroid type 1 as a cause and
therapeutic target in metabolic disease

Nicholas Michael Morton*

[Molecular and Cellular Endocrinology 316 (2010) 154- 164 |

JAMPK, adipokines
|fat oxidation flipogenesis____ tangtn, Jadiponectin

4 1ER stress

lvascularisation insulin

resistance

. lglucose
uptake

@ cortisol @ TGW tfree fatty

cortisone m acids

adpecyts cortisol
|atherogenic %

tlipid uptake

t|= 11B-HSD1

sterol sequestration™ adipooyte
0 ortisone [ £
— T Tpreadipocyte

differantiation
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Cushing & insulino -secrezione
GCs

v

Pancreatic beta cells

| Insulin secretion

v

Hyperglycemia
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Secrezione insulinica nelle beta cellule pancreatich ee
modello di interferenza dei glucocorticoidi

@\ glucose (nor)epinephrine @

GLUT 2

b | I
|
Gea>H G K
@\ glucose j_— .e
"Glucose GK I SGK-1 K, 15
cycling C’ l, HKI cAMP

Ach : 0 @ * %
NG e gges) | Gcs) ar— (O K
e

l pyruvate /' ATPase

+ |
— . .
IP3 / depolarization
. Mitochondrion l
Kinases

é PKA/PKC «—— Additional signals < Ca™<
| / Ca*

l [ X ) channel
® e P Insulin granules

(N BK |
[ ) Exocytosis
® %o IV
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Van Raalte DH, European Journal of Clinical Investi  gation , 2009



B cell gene expression

Dose-dependent effects of PRL and glucocorticoids ( DEX and Hydrocortisone)
on gene expression in INS-1 cells.

4- I
& PGCla (DEX)
L
P ; “* PPARx (DEX)
— ,..r'r ..-"‘
I 3 ._i ~ % FoxO1 (DEX)
o -
= "rf ..-r.i
oy . s B} PGCla (HC)
- s ;‘:-'"*

G Ll L L] L]

0o 01 1 10 100 1000

hormone (nM)
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Arumugam R. et al. Endocrinology, 2008



Diabete Mellito e Cushing

Bcll/A3669G carrier (n=12) | *

A3669G carrier (n=9) | *

Bcll carrier (1=19)

WT (1=12)

All patients (r=52)

0.0 20.0 40.0 60.0 80.0 100.0
Type 2 diabetes mellitus (%)

Trementino L et al. EJE 2012



Ipercortisolismo & sindrome metabolica:
una coppia “esplosiva”

Calorie

Acidi grassi liberi

Fegato

Altogether :
to Beat ﬁ
Cushing’s I%
Syndrom -:

[ e

Amino acidi

Muscolo =

VLHIdOOS(IH)
V11V OI9OVIA
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Alogether
to Beat

Cushing’s
Syndrome

8 or more actors!!!!

viHId00s(iy)
V11V OIDDVIA

Lipolysis

I Glucose
Reabsorption
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Ipotetici meccanismi fisiopatologici nella
storia naturale del DM nel Cushing
CUSHING

Durata 9 ST

® ipercortisolismo

Polimorfismi F Rec Gluc
(es. GR-N363S)

*Eta :
*Predisposizione !

genetica diabete
*Obesita -
centripeta

e disfunzione
adiposa viscerale

Insulino-resistenza

*Eta
*Predisposizione
genetica diabete
*Obesita
centripeta
e disfunzione
adiposa viscerale

Secrezione-insulinica

NGT Pre-diabete Diabete mellito
Carla Giordano, 2013 Fattore tempo

I
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= |potetici meccanismi fisiopatologici nella

storia naturale del DM nel Cushing

CUSHING
Durata YA

® ipercortisolismo

Polimorfismi F Rec Gluc
(es. GR-N363S)

*Eta
*Predisposizione
genetica diabete
*Obesita
centripeta
e disfunzione
adiposa viscerale

Insulino-resistenza

*Eta
*Predisposizione
genetica diabete
*Obesita
centripeta
e disfunzione
adiposa viscerale

y
4
4
J

egrezione-insulinica

NGT Pre-diabete Diabete mellito

I
L

Carla Giordano, 2013 Fattore tempo



= Ipotetici meccanismi fisiopatologici nella
storia naturale del DM nel Cushing
CUSHING

Durata 9 Entita

® ipercortisolismo

Polimorfismi F Rec Gluc
(es. GR-N363S)

“Eta |
*Predisposizione :
genetica diabete !
*Obesita - > i
centripeta
€ disfunzione | Insulinoresistenza
adiposa viscerale !

Diabete
di difficile

compenso
glicometabolico !!!

Secrezione-insulinica

*Eta
*Predisposizione

genetica diabete
*Obesita +

centripeta
e disfunzione
adiposa viscerale

NGT Pre-diabete Diabete mellito
Carla Giordano, 2013 Fattore tempo
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Grazie per la
cortese
attenzione



TIOT '@ HOAVA  DHo'WlEN OoUggE o3In MoN3I N

wdnoin %Ew S0£Z9 ap1oalised ayj} 1oy
“AQ'W 2|'g AW >_Lm>mm pue “Q'W .Oﬁmw_mm ouaqoy zin
“2S"W ‘S||'W pPiaeQ r_o_m-._a_m_ ‘l1ayuaoyds u|N "’ ‘opeuop|ey oLEW
“a'w ‘no 8uay “a'w .mc__vc_“_ ‘M sawe( “q'yd “a’'w ‘aud-||amaN uyof
"N ‘uusasialad :mr_ampm “d’yd “a’'w ‘oe|o) euEWEUUY

aseasI(] s 3urysn) ur
9pnoaliseJ Jo Apmgs ¢ aseyq PUOW-ZT V

ATOILAV TVNIOINYEO

ANIDIAAW /o TVYNENO[ ANVTIONT MIN 241




9l

188 sigdjeue Ajayes sy w sjuaned Jo ssquunu =

Juswea) jey) soj Arobsjes Jy sy wi 8200 AJUO PAJUN0I S JUSLUIES] SUO JSPUN Jy UB JO S80UaLNI00 s|diynu ypm joslgns v

«dnoub jjesano sy oy Aousnbad) 1o sepio Bulpusasap W pajussaid aiB SULIS) paLaald

(9¢)6 (e9)g (6%t epadoly
(9¢)6 (gele (e2)9 pasealoul 8soon|b poo|g
(9¢)6 (e9)g (6%t fousioiynsul [eusipy
(9¢)6 (gele (e2)9 Jaddn ured jeunopqy
(z9)ol (ool 8 (¥2) 2 Buniwop
(+°2) 21 (e9)g (g8 L paseaoul esed
(+°2) 2L (gL (L'9)g sysepesH
(o8 gl (g8 L (e2)9 sljedde pasessdag
(g8 ¥l (e9)g (0'LL) 6 pasealou| aselajsuBijoulLe suluely
(e8) gL (g8 . (g6)8 pasesoul aselajsuenfwelnB-ewwes
(€°6) g1 (c9)s (z'zL) snjlisw ss}sqelp g adAL
(g0L) 2L (g8 L (z'zl) paseasoul uigojboway paje|fsodf|n
(L'1L) 61 (0gL)zl (g8 anbie4
(6°L1) 62 (002) 91 (67GL) snyjisw ssjeqelq
(t+'0Z) €€ (gcz) Bl (L21) ured [euwopqy
(g'62) 8t (ggz) ez (g 0g) sISelyyS|oyD
(6'8¢) €9 (0oF) 2¢ (g72¢) Lg elwaak|BisdAH
(6'9%) 92 (g'¢cq) eF (Z'oF) easnepN
(6'7S) 68 (g'¢cq) ef (1L'95) 9t eayLelg
¢9l=N 08=N Z8=N wial palisjald
lIel2AQ p1q Bripo6 piq Bripog
apnoalised apnoalised

(°46<) SV pale|as-bnap Apnis jJusanbaul jsow :A}ajes



(0g=N) piq brigpe apnoaiised

(z8=N) p1q 6ripp9 spnoaiised

L. 8t Gc'L oy ¢l WUo
veL 9G ¥C'. 6G 9 Yiuow
bv'L 99 ¥C'. el ¢ Yuow
9L'S 9. €8S 8L suljeseg
(%) 21vqH uespy
749" 8¢ 60ClL 6 Cl Yuow
0'8cl Gg L'l LS 9 YiuoW
L¥CL 99 0ccl 69 € Yuow
cerl 9. 09clt 8L Gl Reg
L°L6 Ll 986 6. sulj=seg
(7p/Bw) asoon|b ewse|d bunse} ueayy
u u USIA

eIwa2A|b ul sabueysn



PWO2 JejowsodadAy 40 SISOPIdE0}aY 2132qeIP JO SIUIAD OU 249M 243y |

1 Yuow 9 puonN ¢ uon

auljaseg

—

(0g=u) piq Brl 006 === (zg=u) piq Brl pQg ==

Z) Qpuow 9 Luow ¢ yluow g1 AeqQ

auljaseg

06

—

(08=u) p1q Bri 006 === (zg=u) piq Brl Qg ==

e1wadA|b u1 sabueyn

- 001
- 0LL
- 021
- 0€1
- OFL
- 061

(%) “'waqH ueapy

(1p/Bwi) esoon|b

ewse|d Bunsej ueay




21¥qH pue 2s02ni6 ul aseanul Jajealb e pey auljeseq Je Salaqelp Yim sjuaned
sajaqelp Guidojanap Jo ysu Jaybiy e pey sajaqelp-aid yum sjuaned

0 0 0 (oo1) L (1=u) Buissiy
@1 (s8) 2v (1o @1 (56=u) 2neqeig
€1 (z2) 8z (€z) 6 (€)1 (6€=u) onaqeip-aid

(S (ve) €2 (€v) 62 (1z) w1 (29=u) jeuuon

snjejls sajaqelp ul auljeseq wolj sebueyn



BASE—LB8E 81 L00T Abojouncopus e ja A Ybuis; '080—£/0:26° L00T GEiSpY jouuoopu3 ugd e 3@ A ybuis;
‘#0651 1°L5 6661 jooeueyy waysorg e j3 A IQWEZ, ‘8S7—+SZ-HTL ‘8661 Asbing e ja 45 ueBey
‘881 —LG1°0Z'666 | JOULDOPUSCINSYN JUCIH "DA F¥ed; ' LLF—E0F B8S B00Z S3§ageIg e @ DY sueang-abneyy,

%)ss pue ¥74ss 1oy Auye Guipuiq ybiy
yum anbojeue unelsolewos pajsbiel-lojdadainnuw e sl apnoaised .

9's°1SS AQ Aja1nua Jsow|e pajelpaw st uobean|b jo uoniqiyu| .
peSUBWINY Ul 5SS pue 9ss Ag Ajuiew pajeipal Si UulnNsul Jo uonqiyu| -«

S|182 19|S! Jnealdued
uewny ul sadAigns passaidxa Apueuiwopalid ay) ale °)ss pue §ss —

-sadAigns Jo)dadal une)sojewWos aAl ay} 0} Ajuie ybiy yum spulg —

,uonaidas uobean|b pue unsul Yyoq Jo J0NQIYUI UB SI UNRISOJRWOS

wisijoqelaw 8so0on|b ul uije}sojewos Jo 3|0y



Pasireotide and glucose metabolism

« The mechanisms of hyperglycemia seen with pasireotide
sc at doses of 600 and 900 ug bid are related to:

— Decreases in insulin secretion, as observed following OGTT
and HCT

- Significantly decreased incretin response, as observed
following OGTT and HCT

+ Pasireotide did not affect insulin sensitivity

In healthy volunteers over a 7 day period:

* DPP-4 inhibitors (eg vildagliptin) and GLP-1 agonists
(eg liraglutide) seemed to be the most effective drugs to
ameliorate pasireotide-induced hyperglycemia

* In this study, metformin was not effective in treating the
pasireotide-induced hyperglycemia




Come curare 1l diabete nel Cushing?

- E’ sufficiente la cura/remissione del
Cushing?

- Piu efficiente la terapia chirurgica o
medica?

- Occorre terapia specifica del
diabete?

52



Algoritmo terapia ipoglicemizzante nel DM2
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Trattamento del DM nel Cushing
Fase precoce

Insulino-resistenza
o -
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Trattamento del DM nel Cushing

Fase tardiva
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11-Hydroxysteroid dehydrogenase type 1 is an important regulator at the
interface of obesity and inflammation

Claudia A. Staab, Edmund Maser

Journal of Steroid Biochemistry & Molecular Biology 119 (2010) 56—72
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Cortisone Cortisol
(inactive) (active)

Activated Glucocorticoid Receptor
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Physiological metabolic effects Inflammatory response
T Gluconeogenesis 1 Initiation of inflammation
T Lipolysis T Resolution of inflammation

T Mobilization of amino acids



