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Quesiti

1. Il trattamento insulinico può aumentare il rischio CVD
nel diabete?

2. In caso affermativo, ci sono insuline più sicure e altre
meno sicure in termini di rischio CVD?
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Trattamento insulinico e rischio CVD

1. Effetti pro-aterogeni dell’insulina

2. Effetti anti-aterogeni dell’insulina

3. Ipoglicemia e CVD
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Exposure to hypo- and hyperglycemia in well-
controlled T1DM patients as assessed by CGM

Kovalski AJ. Diabetes Technology & Therapeutics, 2009, suppl 1
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Hypoglycaemia in people with Type 2 diabetes
McNally et al, Diabetes Care 30: 1044, 2007
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

Annual rate of severe hypoglycemia is higher 
than previously observed
Results from the HAT study

HAT, Hypoglycaemia Assessment Tool; T1D, type 1 diabetes
Khunti et al. Diabetes Obes Metab 2016;18:907–15; Khunti et al. Poster presented at the 10th International Diabetes Federation-Western Pacific 
Region Congress, 21–24 November 2014, Singapore

HAT study
• Non-interventional, global, 6-month 

retrospective and 1-month 
prospective study of patient self-
reported hypoglycemic events

• n=27,585 (T1D: 8022; T2D: 19,563)

Prospective data suggest higher than previously observed
rates of hypoglycemia in both T1D and T2D, in particular severe events

T1D, retrospective (n=8022)
T1D, prospective (n=7108)

T2D, retrospective (n=19,563)
T2D, prospective (n=18,518)
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Fear of hypoglycemia conflicts with treatment 
success for both patients and clinicians

1. Leiter et al. Can J Diabetes 2005;29:186–92; 2. Peyrot et al. Diabet Med 2012;29:682–9, GAPP™ (A global internet survey of patient 
and physician beliefs regarding insulin therapy): n=1250 physicians

I would treat my patients more aggressively if
there was no concern about hypoglycemia2

Percentage of patients decreasing their insulin
dose following a hypoglycemic event1

Primary care physicians
Diabetes specialists

T1D (n=202)
T2D (n=133)
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Association of Hypoglycemia and Rapid Hyperglycemia 
with Cardiac Ischemia in T2DM. A Study based upon 

Continuous Glucose and ECG Monitoring
(Desouza et al - Diabetes Care 26: 1485, 2003)

Total episodes Episodes with 
cardiac pain

Episodes with ECG 
abnormalities

Hypoglycemia 54 10 6

Asymptomatic 28 - 2

Symptomatic 26 10 4

Normoglycemia - 0 0

Hyperglycemia 59 1 0

Glucose increase 
>100 mg in 1 h 50 9 2
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

Total 
mortality

Cardiovascular mortality

Major cardiovascular 
event

1.8 [1.5; 2.2] 0.000

2.2 [2.0; 2.4] 0.000

2.3 [1.1; 5.0] 0.026

Hazard ratio [95% 
CI] p-value

253,39
0

11,01
1

61,43
4

1.00.1 10.0

Hazard ratio

Systematic review: association of hypoglycemia 
with outcomes

Adapted from Yeh et al. Acta Diabetol 2016;53:377–92

Number of 
patients
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Trattamento insulinico e rischio CVD

1. Studi osservazionali

2. Studi di intervento
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Association of various diabetes treatment with MACE and 
other endpoint in T2DM 
Currie et al – JCEM 2013; 98: 228

UK General Practice Research Database 2000-2010; n= 84,622
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UK General Practice Research Database 2000-2010; n= 84,622

Association of various diabetes treatment with MACE
in T2DM 

Currie et al – JCEM 2013; 98: 228
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Studi osservazionali, trattamento insulinico 
e rischio CVD – Quesito chiave

E’ l’insulina oppure è la condizione clinica che ha richiesto
la terapia insulinica a causare l’evento CVD che è stato
osservato?

In genere è difficile se non impossibile tener conto
nell’analisi di tutti i fattori confondenti.
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Rassicurazioni
Nel DCCT (T1DM) il trattamento insulinico intensivo ha ridotto non
solo le complicanze microvascolari ma anche, nel lungo periodo,
quelle macrovascolari.

Nello UKPDS il trattamento intensivo, spesso basato solo o anche su
insulina, ha ridotto non solo le complicanze microvascolari ma anche,
nel lungo periodo, quelle macrovascolari.

Negli studi ACCORD, ADVANCE e VADT il trattamento intensivo,
spesso basato anche su insulina, non ha aumentato gli eventi
cardiovascolari ma anzi, in alcuni sottogruppi (ACCORD) e a lungo
termine (VADT) li ha ridotti.

E poi ci sono i risultati di ORIGIN.
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Outcome Reduction with an Initial Glargine INtervention

ORIGIN investigators – NEJM June 2012
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The Big Picture - ORIGIN
• A large international RCT in people with new or 

recently diagnosed diabetes, IFG or IGT & additional 
CV risk factors lasting > 6 years

• Assessed the effect of 2 independent therapies on 
serious CV outcomes in > 12,500 people:
a) titrated basal insulin using insulin glargine
b) 1 g of omega 3 FA
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ORIGIN Research Questions
In high risk people with IFG, IGT or early diabetes, 

a) does insulin replacement therapy targeting fasting 
normoglycemia (< 5.3 mM or 95 mg/dl) with insulin 
glargine, reduce CV outcomes more than standard 
approaches to dysglycemia?

b) does adding omega 3 FA reduce CV death?
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Participants (Key Inclusion Criteria)
• Age > 50 yrs AND

• Dysglycemia AND
– EITHER IFG or IGT or new type 2 DM by OGTT  

[i.e. FPG > 110 (6.1); or 2 Hr PG > 140 (7.8)] 
– OR prior type 2 DM @ stable dose > 10 wks & …                                       

• on no OADs … + HbA1c < 9.0%
• < half-max 1 OAD + HbA1c < 8.5%
• > half-max 1 OAD + HbA1c < 8.0%

• High CV Risk
– EITHER Prior MI, stroke, revasc, angina + doc. ischemia
– OR MA, proteinuria, LVH, 50% art. stenosis, ABI < 0.9
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Major Outcomes: Glargine Trial
Primary
• CV death OR MI OR stroke (MACE)
• CV death OR MI OR stroke OR revasc OR CHF hospitalization

Secondary
• Microvascular composite 

(i.e. doubling of serum Cr, progression of albuminuria category, 
dialysis/renal transplant, laser Rx/vitrectomy for retinopathy)

• New type 2 diabetes (in those without baseline diabetes)
• All cause death 
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Characteristic % Drug Use %

Smoking 12 Statin 54

Hypertension 80 ACE-I/ARB 69

Any Albuminuria 15 Thiazide 19

Previous CVD 59 Beta Blocker 53

Other BP Drug 41

Antiplatelet 69

Baseline Characteristics
Mean Age = 63.5 yrs; Females = 35%
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Baseline Glycemia (N=12,537)
N %

Prior Diabetes (for ~ 5.4 y) 10321 82
New Diabetes 760 6
IFG &/or IGT 1452 12

No G Drug 5052 40
Metformin 3435 27
Sulfonylurea 3711 30
Other G Drug 351 3

Median FPG 125 mg/dl 6.9 mM
Median A1C 6.4%
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Conventional 
Units

SI Units

BMI (kg/m2) 29.8  29.8
Blood Pressure (mm) 146/84 146/84

Cholesterol (mg/dl or mM) 190 4.9
LDL (mg/dl or mM) 112 2.90
HDL (mg/dl or mM) 46 1.19
TG (Median mg/dl or mM) 140 1.58

Baseline Characteristics (Mean Level)
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Median A1C Levels

IQR 5.5 – 6.5

IQR 5.8 – 6.9
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Adherence to Insulin Glargine 
in 6264 Allocated to Insulin

Permanently Stopped 
During the Trial (%)

N stopped drug 19
Reason for Stopping

Refusal 90
Hypoglycemia 4
Weight Gain 0.3
Hyperglycemia 0.3
Other 5
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Drug Use at Study End
Before Stopping Insulin in People without Diabetes

Insulin 
Glargine

Standard 
Care

P

No Oral Agents (%) 35 19 <0.001
1 Oral Agents (%) 51 39 <0.001
2 Oral Agents (%) 12 28 <0.001
> 3 Oral Agents (%) 3 14 <0.001

Rapid insulin (%) 2 5 <0.001
Any Insulin (%) 80 11 <0.001

Metformin (%) 47 60 <0.001
Sulfonylurea (%) 25 47 <0.001
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ORIGIN – Primary outcome
ORIGIN investigators – NEJM June 2012
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ORIGIN – MACE Plus Plus
ORIGIN investigators – NEJM June 2012
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ORIGIN – Death from Any Cause
ORIGIN investigators – NEJM June 2012
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ORIGIN – Primary and secondary outcomes
ORIGIN investigators – NEJM June 2012
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ORIGIN – Severe hypoglycemia
ORIGIN investigators – NEJM June 2012
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Conclusione da ORIGIN

1. Bicchiere mezzo vuoto: l’uso precoce dell’insulina nel
diabete tipo 2 non determina benefici CV (nonostante
determini un compenso glicemico lievemente migliore)

2. Bicchiere mezzo pieno: l’uso precoce dell’insulina nel
diabete tipo 2 non determina malefici CV (nonostante
un maggiore numero di ipoglicemie)

Diapositiva preparata da Enzo Bonora e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

DEVOTE
Comparing Cardiovascular Safety of Insulin Degludec

versus Insulin Glargine in Patients with Type 2 Diabetes at High
Risk of Cardiovascular Events

Degludec Cardiovascular Outcomes Trial
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

DEVOTE: trial design

Insulin degludec once daily (blinded vial) +
Standard of care

IGlar U100 once daily (blinded vial) +
Standard of care

Randomization

7637 patients 
randomized

End of treatment
(633 MACE 

accrued)

Follow-up 
period

30 days

Follow-up 
period

*Confirmed by the Event Adjudication Committee; †cardiovascular death includes undetermined cause of death; ‡severe defined as an episode 
requiring the assistance of another person to actively administer carbohydrate, glucagon, or take other corrective actions. BG concentrations may 
not be available during an event, but neurological recovery following the return of BG to normal is considered sufficient evidence that the event was 
induced by a low BG concentration
BG, blood glucose; MACE, major adverse cardiovascular event

Secondary endpoints
• Rate of severe hypoglycemic episodes*‡

• Incidence of severe hypoglycemic episodes*‡

Primary endpoint 
Time from randomization to first occurrence of a 3-point MACE: 
cardiovascular death*†, non-fatal myocardial infarction* or non-fatal 
stroke*

Interim analysis
(150 MACE accrued)
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

Key inclusion criteria: cardiovascular profile

Type 2 diabetes

Current treatment with ≥1 oral or injectable
antidiabetic agent(s)

HbA1c <7.0% and basal 
insulin treatment ≥20 

U/day

High cardiovascular 
risk profile

HbA1c 
≥7.0%

OR

• cardiovascular or
chronic kidney disease 
and aged ≥50

OR

• risk factors for 
cardiovascular disease 
and aged ≥60

U, units
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

Baseline characteristics

*Mean value. HbA1c and FPG measured at randomization. All other parameters measured at the screening visit
BMI, body mass index; CKD, chronic kidney disease; CV, cardiovascular; FPG, fasting plasma glucose; IGlar U100, insulin 
glargine U100

Parameter Insulin 
degludec IGlar U100

Total number of patients, n 3818 3819

Age, years* 64.9 65.0

Sex, Male, % 62.8 62.4

Duration of diabetes, years* 16.6 16.2

CV risk profile

Established CV or CKD and age ≥50 years, % 85.5 84.9

With CV risk factors and age ≥60 years, % 14.1 14.8
BMI, kg/m2* 33.6 33.6
HbA1c, %* 8.4 8.4

FPG, mg/dL*
[mmol/L]*

169.8
[9.4]

173.5
[9.6]
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Presented at the American Diabetes Association 77th Scientific Sessions, Session 3-CT-SY22. June 12 2017, San Diego, CA, USA

Baseline medications

*Nine patients have missing initiation drug date; they are assumed to be on treatment at baseline

Parameter Insulin
degludec IGlar U100

Total number of patients, n 3818 3819
Antihyperglycemic treatment (excluding insulins), %

Metformin 60.1 59.4
Sulfonylurea 29.3 29.1
Dipeptidyl peptidase-4 inhibitors 12.1 12.6
Glucagon-like peptide-1 receptor agonists 7.9 8.0
Thiazolidinedione 3.8 3.2
Sodium-dependent glucose transporter-2 inhibitors 2.1 2.3
Alpha-glucosidase inhibitors 1.7 1.8
Others 1.3 1.8

Insulins, %
Any insulin 84.2 83.7

Basal insulin only 38.1 37.7
Basal–bolus insulin (including bolus-only and pre-mix) 46.1 46.0

Cardiovascular medications, %
Antihypertensive therapy* 93.2 93.0
Lipid-modifying medications* 82.4 81.9
Platelet aggregation inhibitors* 72.0 71.8
Anti-thrombotic medication* 8.1 7.6Diapositiva preparata da Enzo Bonora e ceduta alla Società Italiana di Diabetologia. 
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DEVOTE - Basal insulin dose
Marso et al – NEJM June 2017
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DEVOTE - Secondary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Secondary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Secondary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Secondary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Primary Composite Outcome
Marso et al – NEJM June 2017
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DEVOTE - Primary Outcomes
Marso et al – NEJM June 2017

Diapositiva preparata da Enzo Bonora e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



DEVOTE - Primary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Primary Outcomes
Marso et al – NEJM June 2017
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DEVOTE - Primary Outcomes
Marso et al – NEJM June 2017
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DEVOTE  
Primary

Outcomes
Sensitivity
analysis

Marso et al – NEJM 
June 2017
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Conclusione da DEVOTE

1. Rispetto a glargina (il precedente gold standard della
terapia insulinica basale) degludec non mostra
benefici né malefici CVD nel diabete tipo 2.

2. Rispetto a glargina il trattamento con degludec nel
diabete tipo 2 riduce in maniera importante l’incidenza
della ipoglicemia.
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Conclusioni generali (1)
 Nel diabete tipo 1 il trattamento insulinico è necessario per evitare la

morte.

 Nel LADA (prevalenza simile a quella del tipo 1) il trattamento insulinico
fin dal momento della sua individuazione è un’opzione ragionevole che
ad un certo punto diventa comunque indispensabile.

 In alcune forme di diabete secondario (es. pancreatopatia o CKD) o di
altro tipo (es. severa insulino-resistenza) il trattamento insulinico è
necessario oppure non ha valide alternative.

 Nel diabete tipo 2 il trattamento insulinico è talora necessario (in caso di
deficit importante della secrezione) o inevitabile (impossibilità di ottenere
un buon controllo con altri mezzi; controindicazioni all’uso di altri
farmaci).
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Conclusioni generali (2)

 Il trattamento insulinico non determina di per sé benefici né
malefici di carattere cardiovascolare.

 Il trattamento insulinico non deve essere iniziato troppo presto e
neppure troppo tardi. Il diabetologo deve saper scegliere il
momento giusto.

 Long live INSULIN!!!
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