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Case presentation
Professor Paolo Pozzilli

The subject is a 56 year-old man, diagnosed in 2014 with type 2 diabetes mellitus, who has been taking metformin since
diagnosis.

He was hospitalized in 2016 for acute myocardial infarction, which was followed by double percutaneous coronary angioplasty.
Three months later, restenosis was treated with an aorto-coronary bypass

stable (NYHA II heart failure), but for

the last few months he has had poor | 0 No limitation of physical activity. Ordinary physical activity does not cause undue
glucose ContrOI as a Consequence Of h|S breathlessness, fatigue, or palpitations.
lifestyle choices

Slight limitation of physical activity. Comfortable at rest, but ordinary physical
I activity results in undue breathlessness, fatigue, or palpitations.

Marked limitation of physical activity. Comfortable at rest, but less than ordinary
physical activity results in undue breathlessness, fatigue, or palpitations.

| oy Il
T  Unable to carry on any physical activity without discomfort. Symptoms at rest
AV can be present. If any physical activity is undertaken, discomfort is increased.
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Medical history (as at 10.03.2019)

Visceral

Therapy: :
Long-acting metformin 1000 mg: 1 gt Obesrcy
Olmesartan 20 mg: 1 tb gt :
Simvastatin 20 mg: 1 tb qt Low HDL- | R Insulin
Cardioaspirin 100 mg: 1 tb qt Cholestero esistance
Furosemide 25 mqg: 1 tb bid Metobollc
Syndrome
Physical examination:
CV 102 cm High
Weight 98 Kg Trlglycerldes Hypertension
Height 176 cm ,
BMI 31.6 Kg/m * Other information:
BP 140/85 mmHg Smokes 15 cigarettes/day
Eats a diet rich in carbohydrates

Family history: U|r|1dertakes no reg”ular physical activity

h "o Allergic to amoxicillin
Mother with type 2 diabetes Irritable bowel syndrome

Father with ictus cerebri . Selentificaaminars. com
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Laboratory tests (27.02.2019)

HbA1c: 8.6%; total cholesterol: 212 mg/dl; HDL: 34 mg/dl;
triglycerides: 198 mg/dl; LDLc: 139 mg/dl; creatinine: 0.98 mg/dl; GFR: 86 ml/min; Na*+: 143 mEqg/L; K*: 4.2
mEq/L; urine test: glucose 200 mq/dl

Daily glucose profile

BB AB BL AL BD AD 7/ l
188 192 : >
V4

174 167 212

156 178 147 \
169 171 194 183 |
BB/AB: before/after breakfast -

BL/AL: before/after lunch —
BD/AD: before/after dinner
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What therapy would be best?
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Focus on GLP-1 receptor agonists

GLP-1 receptor Placebo Hazard ratio NNT p value
agonist n/N (%) n/N (%) (95% C1) (95%C1)
Three-component MACE : l
ELIXA 400/3034 (13%) 39273034 (13%) — 102 (0-89-1.17) 078
LEADER 608/4668 (13%) 694/4672 (15%) —— 0-87 (078-0.97) 0015
SUSTAIRTD 1070 LT 032 Aoy BT LT LT R —_—s U.74 (0.58-0-95) 0016
EXSCEL 839/7356 (11%) 905/7396 (12%) —— 091 (0.83-1-00) 0061
Harmony Outcomes 338/4731 (7%) 428/4732 (9%) - - 0-78 (0-68-0.90) <0.0001
REWIND 594/4949 (12%) 663/4952 (13%) —— 0-88 (0.79-0.99) 0026
PIONEER 6 61/1591 (4%) 76/1592 (5%) . 079 (0.57-111) 017
Overall 2948/27977 (11%)  3304/28027 (12%) <> 0-88 (0-82-0.94) 75(50-151)  <0-0001
(F=40.9%, p-0~118) f 1
Cardiovascular death : I
ELIXA 156/3034 (5%) 158/3034 (5%) —_— 098 (0.78-1-22) 085
LEADER 219/4668 (5%) 27814672 (6%) ——- I 078 (066-0.93) 0007
SUSTAIN-6 44/1648 (3%) 46/1649 (3%) - 098 (0-65-1.48) 092
EXSCEL 340/7356 (5%) 383/7396 (5%) - 088 (0.76-1.02) 0096
Harmony Outcomes 122/4731 (3%) 130/4732 (3%) s o 093(073-119) 058
REWIND 317/4949 (6%) 346/4952 (7%) -t 091 (0-78-1.06) 018
PIONEERS ST VN0 S0 U F R AT . 049 (0.27-092) 00N
Overall 1277127977 (5%) 1471728027 (5%) <> 0-88 (0.81-0.96) 163(103-489) 0.003
(F'«13.5%, p«0:327) r 1

Kristensen KL, et al. Lancet Diabetes Endocrinol 2019;7:776-785.
WWW, scientificseminars.com
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Focus on GLP-1 receptor agonists

p value

GLP-1 receptor Placebo Hazard ratio NNT
agonist n/N (%) n/N (%) (95% Q1) (95%C1)
All-cause mortality '
ELIXA 211/3034 (7%) 223/3034 (7%) —0- 094 (0-78-113) 050
LEADER 381/4668 (8%) 447/4672 (10%) - 0.85 (0-74-0-97) 002
SUSTAIN-6 62/1648 (4%) 60/1649 (4%) ] 105 (0-74-1-50) 079
EXSCEL 507/7356 (7%) 584/7396 (8%) - 0-86 (0-77-097) 0016*
Harmony Outcomes 196/4731 (4%) 295/4732 (4%) - 0.95(079-1.16) 064
M“ :w‘ L 090 (0 80“1‘0” 0067
PIONEER 6 2311591 (1%) 45/1592 (3%) " 051(0-31-0-84) 0.008
Overall 1916/27977 (7%)  2246/28027 (8%) Q 0-88(0-83-0-.95) 108(77t0260) 0.001
(F'=16-5%, p=0:304) r
Hospital admission for heart failure
ELIXA 122/3034 (4%) 12713034 (4%) — 096 (0.75-1:23) 075
LEADER 218/4668 (5%) 248/4672 (5%) —— 0-87 (0.73-1.05) 014
SUSTAIN-6 59/1648 (4%) 54/1649 (3%) 111 (0.77-161) 057
EXSCEL 219/7356 (3%) 231/7396 (3%) — 094 (078-113) 051
Harmony Outcomes 79/4731 (2%) 111/4732 (2%) e 071(053-094) <0-0001
REWIND 213/4949 (4%) 226/4952 (5%) — 093(077-112) 046
PIONEER 6 21/1591 (1%) 24/1592 (2%) B3 0-86 (0.48-1.44) 059
Overall 936/27977 (3%) 1016/28027 (4%) Q 0.91(0-83-0.99) 312(165t02810) 0.028
(I'=0.0%, p=0-595) 1

Kristensen KL, et al. Lancet Diabetes Endocrinol 2019;7:776-785.
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Focus on SGLT-2 inhibitors

DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME
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Figure 1. Heart failure hospitalization (HHF), HHF and cardiovascular (CV) death, and major adverse cardiovascular event (MACE) event rates
per 1000 patients in the Dapagliflozin Effect on Cardiovascul AR Events (DECLARE-TIMI 58), Canagliflozin Cardiovascular Assessment Study
(CANVAS), and Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOME) trials. Statistical outcomes
displayed as hazard ratio (HR) (95% confidence interval) p-value. DAPA=dapagliflozin, CANA = canagliflozin, EMPA = empaglifiozin.

WWW.SClentificseminars. com Kluger AY, et al. Rev Cardiovasc Med 2018;19(2):41-49.
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Focus on SGLT-2 inhibitors

DECLARE-TIMI S8 CANVAS EMPA-REG OUTCOME
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Figure 2. Heart failure hospitalization (HHF), HHF and cardiovascular (CV) death, and major adverse cardiovascular event [MACE) cumulative
incidence percentages at 3 years in the Dapagliflozin Effect on CardiovasculAR Events (DECLARE-TIMI 58), Canagliflozin Cardiovascular
Assessment Study (CANVAS), and Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOME) trials.

Statistical outcomes displayed as hazard ratio (HR) (95% confidence interval) p-value. DAPA = dapagliflozin, CANA = canagliflozin, EMPA
= empaglifiozin.

WY scientificseminars. com Kluger AY, et al. Rev Cardiovasc Med 2018;19(2):41-49.
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Focus on SGLT-2 inhibitors

DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME
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Figure 3. Heart failure hospitalization [HHF), HHF and cardiovascular (CV) death, and major adverse cardiovascular event (MACE) relative risk
[RR) reduction percentages in the Dapagliflozin Effect on CardiovasculAR Events [DECLARE-TIMI 58), Canagliflozin Cardiovascular Assessment
Study [CANVAS), and Cardievascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOME) trials. Statistical
outcomes displayed as RR reduction percentage, pvalue. RR reduction percentages were calculated from hazard ratios.

wWww. sclentificseminars.com Kluger AY, et al. Rev Cardiovasc Med 2018;19(2):41-49.
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SGLT 2 inhibitors vs GLP 1 receptor agonists

Comparison: other vs 'Placebo’ Comparison: other vs 'Placebo’
Compared to Placebo (Random Effects Model) OR 85%-CI Compared to Placebo (Random Effects Model) OR  95%-CI
GLP-1 receptor agonist ——+——— 0.87 [0.62;0.93) GLP-1 receplor agonist ——t=—— 0.90 [0.81;1.00]
SGLT=2 inhibitor —— 0.88 [0.82;0.95] SGLT=2 inhibitor + 0.94 [0.82; 1.07)
DPP-4 inhibitor —_— 1.00 [0.93; 1.07] DPP=4 inhibitor —— 1.02 [0.90; 1.14)

Placebo ’_‘_‘ 100 Placebo 1.00
e —
08 1 11 09 1 1.1
Favours experimental Fawours reference Favours experimential Favours reference
Odds ratio for frequencies of MACE Odds ratio for frequencies of nonfatal myecardial infarction

c , , d , .

Comparison: other vs "Placebo Comparison: other vs "Placebo
Compared 1o Placebo (Random Effects Modal) OR 95%-CI Compared to Placebo (Random Effects Model) OR 95%-CI
GLP-1 receptor agonist ———+——— 088 [0.77;099) GLP=-1 receplor agonist —————— 0.89 [0.78; 1.01)
SGLT-2 inhibitor —— 1.03 [0.90; 1.17] SGLT-2 inhibitor ——— 0.82 [0.73; 0.93)
DPP-4 inhibitor = 0.98 [0.85; 1.13] DPP-4 inhibitor —_— 0.98 [0.87:1.11)

Placebo 1.00 Placebo 1.00
I 1 I L
08 1 1.25 08 1 1.25
Favours experiemental Favours referance Favours expenmental Favours reference

Odds ratio for frequencies of nonfatal stroke Odds ratio for cardiovascular mortality rates

vy scientifcseminars com Fei Y et al. Cardiovasc Diabetol 2019;18:112.
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SGLT-2 inhibitors vs GLP-1 receptor agonists

Comparison: other vs 'Placebo’ Comparison: other vs 'Placebo’
Compared to Placebe  (Random Effects Model) OR  95%-Cl Compared to Placebe  (Random Effects Model) OR  95%-CI

GLP-1 receplor agonist 0.90 [0.82; 0.98) GLP-1 receplor agonist 0.87 [0.82; 0.93]
SGLT=-2 inhibitor — 0.84 [0.77.0.92] SGLT-2 inhibitor —— 0.68 [0.61;0.77]
DPP-4 inhibitor 1.01 [0.93; 1.10] DPP-4 inhibitor 1.06 [0.96; 1.18]
Placebo 1.00 Placebo 1.00
| 1
075 1 1.5
Favours experimental Favours relerence Favours experimental Favours reference
Odds ratio for all-cause mortality rates Odds ratio for frequencias of hospitalisation for heart failure

omparison: other vs "Placebo’
Compared to Placebo (Random Effects Model) OR 95%-Cl

GLP=1 receplor agonist == 0.86 [0.78; 0.594]
SGLT-2 inhibitor ——— 0.59 [0.52; 0.67)
DPP-4 inhibitor —— 1.00 [0.92; 1.08]
Placebo | 1.00

0.75 1 1.5

Favours experimental Favours ralerence
Odds ratio for frequencies of renal composite culcome

Fig. 2 Risk of outcomes with different antidiabetic drug classes compared to placebo. a MACE (major adverse cardiovascular events), b Nonfatal

myocardial infarction. € Nonfatal stroke. d Cardiovascular mortality, e All-cause mortality, f Hospitalisation for heart failure. g Renal composite
outcome

WWW, Scientificseminars.com Fei Y et al. Cardiovasc Diabetol 2019;18:112.
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SGLT-2 inhibitors VS GLP-1 receptor agonists

-
@ PREFERABLY
SGLIZi with evidence of reducing
ST lwith HF and/or CKD progression in
ELP-1RA provel CVD CVOTs if eGFR adequate’
with proven g, R~cecccren ] seesmceed
CVD benefit if ol 1f SGL12i not tolerated of
sdeculge contraindicated or if eGFR less
than adequate’ add GLP-1 RA
with proven CVD besefit’
\ J1\
v

[ I WA above target

2

If further intensification is required or
patient is now unable to lolerate
GLP-1 RA and/or SGLT2I, choose
agents demonstrating CV safety

+ Consider adding the other class
(GLP-1 RA or SGLTZi) with proven
CVD benefit

+ DPP-4iif not on GLP-1 RA

+ Basal insulin*

« T2

.8

+ Avoid T70 In the setting of HF
Chooss agents demenstrating CV safety

« Consider adding the other class
with proven CY0 benefit

+ DPP-& (nol saxagliptin} in the setting
of BF (if not on GLP-1 RA)

+ Basalinsslin*

-

SGLT-2 inhibitors are
the first line of
treatment in
patients with heart
failure

Davies MJ, et al. Diabetologia 2018;61:2461-2498.

w.scientificseminars.com
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What therapy to suggest?

HEpOpEEE

Dapaglifozin 10 mg: 1 tb gt +
long-acting metformin 1000 mqg: 1 tb gt

Liraglutide 1.8 mg: 1 inj. gt +
long-acting metformin 1000 mqg: 1 tb gt

Empagliflozin 10 mg: 1 tb gt +
long-acting metformin 1000 mqg: 1 tb gt

Semaglutide 0.5 mg: 1 inj. weekly + long-
acting metformin 1000 mg: 1 tb gt

W scientiicseminars.com
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Laboratory tests (04.09.2019)

HbA1lc: 7.4%; total cholesterol: 178 mg/dl; HDL: 39 mg/dl; triglycerides: 164 mg/dl;
LDLc: 107; creatinine: 1.14 mg/dl; GFR: 71 ml/min; Na*: 145 mEqg/L; K*: 4 mEqg/L; Urine test:

glucose: 500 mg/d|
CV: 95 cm; weight: 92 Kg; height: 176 cm; BMI: 29.7 Kg/m2

Daily glucose profile _
BB AB BL AL BD AD -

132 158 141
138 127 163

129 147 130
144 129 152

BB/AB: before/after breakfast
BL/AL: before/after lunch
BD/AD: before/after dinner v solentifcseminars. com
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Why is a SGLT-2 inhibitor better than a GLP-1
receptor agonist for this patient?

* Better compliance (oral vs subcutaneous injection)
* Gastrointestinal tolerance

* Major impact on hospitalization and death rates in patients with heart
failure



