Altogether

to Beat
Cushing's
Syndrome

16.30-17-30 SESSION 2: A PECULIAR ASPECT OF COMPLICATIONS:

HYPERGLICAEMIA AND DIABETES MELLITUS IN CUSHING'S
SYNDROME

. ‘ THE DIABETES DURING “TREATMENT”

gOF CUSHING’S SYNDROME

Viaggio alla
(ri)scoperta B Laura Trementino

della Sindrome

di Cushing v edicione s u» Eaition - Cllr?lca d.| Endocrinologia
Journey to the (re)discovery of Cushing’s Syndrome Universita Politecnica delle Marche

Napoli, 5-7 May 2015 Ancona
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1. Pre-existing diabetes/prediabetes

worsening or new onset diabetes during
pasireotide treatment

2. Pre-existing diabetes/prediabetes

improvement during medical treatment
and disease control



THE DIABETES DURING “TREATMENT”
OF CUSHING’S SYNDROME

1. Pre-existing diabetes/prediabetes
worsening or new onset diabetes during
pasireotide treatment



Pasireotide can induce sustained decreases in urinary cortisol
and provide clinical benefit in patients with Cushing’s disease:
results from an open-ended, open-label extension trial
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Safety: most frequent study drug-related AEs (2 5%)

Pasireotide 600 ug Pasirectide 900 ug
Twice Daily Twice Daily Overall
Adverse Event [N=82) (N=230) [N=162)
Grade3or4  AllGrades  Grade3or4 All Grades  Grade3or4  All Grades
number of patients (percent)
Diarrhea 3 (4) 43 (59) 2 (2) 46 (58) 5(3) 94 (58)
Nausea 1(1) 38 (46) 3 (4) 46 (58) 4(2) 84 (52)
Hyperglycemia 2 (10) 31 (38) 13 (16) 34 (42) 21 (13) 65 (40)
Cholelithiasis 11} 25 (30) 1(1) 24 (30) 2 (1) 49 (30)
Headache 1(1) 23 (28) 2 (2) 23 (29) 3(2) 46 (28)
Abdominal pain 1(1) 19 (23) 2 (2) 20 (25) 1(2) 39 (24)
| Fatigue 1(1) 12 (15) 2 (2) 19 (24) 3(2) 31 (19)
Diabetes mellitus 6 (7) 13 (16) & (8) 16 (20) 12 (7) 29 (18)
Nasopharyngitis 0 10 (12) 0 11 (14) 0 21 (13)
Alopecia 0 10 (12) 0 10 (12) 0 20 (12)
Asthenia 2 (2) 13 (16) 2 (2) 5 (6) 4(2) 18 (11)
Glycated hemoglobin elevation 1(1) 10 (12) 0 % (10) 1(1) 18 (11)
ALT elevation 1(1) 11 (13) 3 (4) 6 (3) 4(2) 17 (10)
GGT elevation 4 (5) 10 (12) 2 (2) 7(9) 6 (4) 17 (10)
Peripheral edema 0 9 (11) ] g (10) ] 17 (10}
Upper abdominal pain 0 10 (12) 0 6 (2) 0 16 (10)
Decreased appetite 0 7(9) 0 9 (11) 0 16 (10)
Hypercholesterclemia 0 7(9) 0 9 (11) 0 16 (10)
Hypoglycemia 3 (4) 12 (15) 0 3 (4) 3(2) 15 (9)
Type 2 diabetes mellitus 4 (5) 10 (12) 3 (4) 5 (6) 7 (4) 15 (9)
Arsciety 0 5 (6) 0 9 (11) 0 14 (9)
Influenza 0 9 (11) 0 5 (6) 0 14 (9)
Insomnia 0 3 (4) 0 11 (14) 0 14 (9)
Myalgia 1(1) 10 (12) 0 4(5) 1(1) 14 (9) C

73% of patients had
at least one
hyperglycemia-
related AE

(6% discontinued
study drug).

48% new onset
diabetes mellitus

45% of patients
started a new anti-
diabetic medication

Safety profile at
month 12 similar to
that at month 24

plao et al., N Engl J Med 2012



Changes in glycemia
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Pasireotide treatment significantly improves clinical signs and
symptoms in patients with Cushing’s disease: results from a

Phase Ill study

FPG and HbAlc
increased from
baseline
irrespective of
decreases of UFC

R. Pivonello et al.
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Hyperglycemia associated with pasireotide:results
from a mechanistic study in healthy volunteers
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Limitations of supporting study

O Healthy subjects (BMI <25 Kg/m?, no family hystory of
diabetes, no baseline diabetes/impaired glucose
tolerance) = Cushing’s disease ?

O Short-term study (Long-term changes in glucose
metabolism?)



Our 10-year experience with pasireotide in CD

GLYCEMIC STATUS Months of A HbAlc GLYCEMIC UFC
Patient GLUCOSE LOWERING INTERVENTIONS
Baseline Month3 LastFU treatment (%) CONTROL  atlast FU
24 metformin->DPP-4 inhibitor>GLP-1 analog—>
1 DM DM DM +2.6 PC Reduced
GLP-1 analog + detemir-> basal-bolus insulin

2 Pre-DM NGT DM 24 +1.6 diet and lifestyle T Reduced

3 DM Pre-DM Pre-DM 48 +1.3 diet and lifestyle T Reduced
4 NGT NGT DM 60 +1.2 diet and lifestyle T Normalized

5 NGT NGT DM 18 +1.6 diet and lifestyle T Reduced
6 (Ref. 17) DM* DM DM 72 0 basal-bolus insulin=>metformin + DPP-4 inhibitor PC Normalized
7 NGT NGT NGT 4 0 diet and lifestyle T Normalized

8 NGT DM DM 18 +1.8 metformin PC Reduced

9 DM DM DM 72 +2 metformin + glimepiride->glimepiride PC Reduced
10 Pre-DM DM DM 12 +0.7 diet and lifestyle T Normalized

6 metformin + DPP-4 inhibitor + glargine—>
11 DM DM DM +1.3 PC Normalized
metformin + DPP-4 inhibitor

12 DM DM DM 8 +0.3 metformin T Normalized
13 DM* DM DM 3 +1.6 metformin + glargine->metformin + glargine T Unchanged

14 NGT DM DM 6 +0.8 metformin + glimepiride T Reduced
15 Pre-DM DM DM 3 +2.4 diet and lifestyle uc Unchanged
16 NGT DM DM 9 +0.9 diet and lifestyle T Normalized
17 Pre-DM DM DM 9 +2.2 glimepiride uc Normalized

18 NGT Pre-DM Pre-DM 3 +0.7 diet and lifestyle T Reduced
19 DM DM DM 6 +1.4 diet and lifestyle PC Normalized
20 Pre-DM DM DM 6 +1.7 diet and lifestyle PC Normalized




THE DIABETES DURING “TREATMENT”
OF CUSHING’S SYNDROME

2.  Pre-existing diabetes/prediabetes
improvement during medical treatment
and disease control
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Medical treatment in
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Fleseriu M. & Petersenn S., Pituitary 2015



Plasma glucose (mg/dL)

Fleseriu et al.

Mifepristone, a Glucocorticoid Receptor Antagonist,
Produces Clinical and Metabolic Benefits in Patients

with Cushing’s Syndrome

Oral Glucose Tolerance Test
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Ketoconazole in Cushing’s Disease: Is It Worth a Try?

Median dose 600 mg/die
0 49.3% Normal UFC
0 25.6% UFC decrease 250%

: o 25.4% unchanged UFC
200 patients |
40 as a presurgical treatment 32 as a primary treatment 128 as a secondary treatment
(C1 or refusal to surgery) - Unsuccesful surgery (n=93)
- Following radiotherapy (n=35)
Antisecretory efficacy (n=39) Antisecretory efficacy (n=32) Antisecretory efficacy (n=126)
- 19 Controlled (48.7%) - 16 Controlled (50%) - 62 Controlled (49.2%)
- 14 Partially controlled (35.6%) - 9 Partially controlled (28.1%) - 28 Partially controlled (22.2%)
- 6 Uncontrul[ed (15.4%) - 7 Uncuntralled (21.8%) - 36 Uncontrolled (28.5%)
_ _
Clinical signs 38 42.1% Clinical signs 28 67.8% Clinical signs
Hypertension 26 50% Hypertension 23 34.8% Hypertension 67 41.8%
Hypokalemia 13 38.4% Hypokalemia 7 28.6% Hypokalemia 19 42.1%
Diabetes 16 50% Diabetes 12 58.3% Diabetes 27 59.2%

Tolerance data in 190 patients

Castinetti et al Ketoconazole in Cushing's Disease J Clin Endocrinol Metab, May 2014, 99(5):1623-1630



The Medical Treatment of Cushing’s Disease:
Effectiveness of Chronic Treatment with the
Dopamine Agonist Cabergoline in Patients
Unsuccessfully Treated by Surgery
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o Short-term (3 months) response: 75% (15/20). 35% (7/20) normalized
o Long-term (12-24 months) response: 40% (8/20) normalized

o Cabergoline dose ranging from 1 and 7 mg/wk, mean 6 mg/wk (1 year) and mean 3.5 mg/wk (2 year)

Pivonello et al. Cabergoline Treatment in CD J Clin Endocrinol Metab, January 2009, 94(1):223-230



TABLE 3. Clinical, biochemical, and radiological features of patients with CD long-term responsive to cabergoline treatment

Baseline 12-month treatment 24-month treatment

Parameter (10 patients) (10 patients) (8 patients) P value
Body mass index (kg/m?) 282 0.9 28.0x0.38 27.1x0.7° 0.011
Waist to hip ratio 1.12 = 0.06 1.03 = 0.06° 1.01 = 0.067 0.002
Systolic blood pressure (mm Hg) 141544 118.0 = 5.1° 123.1 £ 4.4° 0.015
Diastolic blood pressure (mm Hg) 91.0x25 75.0 = 3.8° 80.0 x 3.4° 0.002
Heart rate (beats/min) 7/1.5+23 79.7 + 2.2° 769 + 2.1 0.368
Fasting serum glucose (mg/dl) 128.2 + 8.1 115.0 £ 3.2 106.0 £ 5.2° 0.002
Fasting serum insulin (pU/ml) 109+ 15 8.4 + 1.0° 7.2 +1.0° 0.002
HOMA-IR 3.47 = 0.66 2.37 = 0.29° 1.88 = 0.29° 0.001
HOMA-B (%o) bbb £ 5.2 ol.Ux s/ o/.e X 11.3 U.ol/
Plasma ACTH (pg/ml) 62.4 + 6.1 45.4 = 3.6° 356 + 3.2¢ 0.002
Serum cortisol (wg/liter) 236.2 + 176 160.2 + 6.0° 144.6 + 10.5° 0.002
Urinary cortisol (wg/d) 558.1 = 69.1 1185 = 12.2° 115.4 = 7.8° 0.002
Tumor volume (mm?) 2243 + 319 158.1 + 46.2° 133.7 £ 56.7° 0.084

Prevalence of DM and IGT decreased
from 25 to 10% and 37.5 to 20%
respectively

Direct beneficial effect of dopamine agonists

on glucose tolerance

Pivonello et al. Cabergoline Treatment in CD J Clin Endocrinol Metab, January 2009, 94(1):223-230



J. Endocrinol. Invest. 34: 731-732, 2011

LETTER TO THE EDITOR
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Up-to S-year efficacy of pasireotide in a patient with Cushing’s
disease and pre-existing diabetes: literature review and clinical
practice considerations
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Pasireotide monotherapy in Cushing’s disease: a single-centre
experience with 5-year extension of phase III Trial
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THE DIABETES DURING “TREATMENT”
OF CUSHING’S SYNDROME

Literature data and clinical practice
considerations:

1. Hyperglycemia is a frequent complication of
pasireotide treatment but probably the
clinical impact of this AE is overestimated

2. Effective medical treatment can determine
the improvement of a pre-existing diabetes,
in the medium-long term even during

pasireotide treatment %i l &@’V\



