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Diabetes treatment - 2018



La scala dei farmaci del diabete

Cahn, Lancet Diabetes Endocrinol 2015



Innovazione terapeutica

Device

– Continuos glucose monitoring

Farmaci

– GLP-1RAs  (Peso, rischio CV)

– SGLT-2Is (Scompenso cardiaco, Funzione 

renale



Comparison of total mortality in T1D and T2D
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Unmet Need !!!
-23%

HR 0.77 (95% CI 0.72; 0.83)*

Matched controlsT2DT1D
Relative event-rate reduction.
CI = confidence interval; HR = hazard ratio

Rawshani A, et al. N Engl J Med. 2017;376(15):1407-18



Mortality risks in T2D

Rawshani A, et al. N Engl J Med. 2017;376(15):1407-18



Ricoveri ospedalieri 
(ordinari e DH)

2017

Rank Diagnosi Diagnosi principale

N. 

totale 

ricoveri

% su 

totale 

ricoveri

Δ % Casi 

vs 

Controlli

N. 

pazienti 

ricoverati

Ricoverati 

/1000

N. ricoveri 

per 

ricoverato

1 428
Insufficienza cardiaca 

(scompenso cardiaco)
12.301 6,8 62% 7.344 11,5 1,7

2 250 Diabete mellito 11.222 6,2 - 5.604 8,7 2,0

3 518
Insufficienza respiratoria 

e/o edema polm. acuto
6.802 3,8 28% 4.147 6,5 1,6

4 410 Infarto miocardico acuto 4.736 2,6 22% 2.987 4,7 1,6

5 427 Aritmie cardiache 4.189 2,3 49% 2.556 4,0 1,6

6 715 Artrosi 3.891 2,2 -23% 2.536 4,0 1,5

7 V43
Organo o tessuto 

sostituito con altri mezzi
3.723 2,1 -36% 2.639 4,1 1,4

8 414

Altre forme di 

Cardiopat. ischemica 

cronica

3.607 2,0 2% 2.472 3,9 1,5

9 434
Occlusione delle arterie 

cerebrali
3.246 1,8 -50% 2.530 3,9 1,3

10 491 Bronchite cronica 3.039 1,7 143% 1.669 2,6 1,8



ARNO 2015
Costi diretti del diabete

2015

2898

1638









ELIXA

EXSCEL 

LEADER

HARMONY 

SUSTAIN 6

PIONEER 6

GLP-1RA treatment & CV outcomes (MACE-4)



REWIND 

GLP-1RA treatment & CV outcomes (MACE-4)



Meta-analysis of all published CVOTs with GLP-1RAs: 
impact of presence of CVD at baseline on risk reduction

Giugliano, Diabetes Obes Metab. 2019



1. Zinman B, et al. N Engl J Med. 2015;373:2117–2128. 

2. Neal B, et al. N Engl J Med. 2017;377:644-657. 

HF prevention in trials examining SGLT2 
inhibitor use in T2D
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*hHF is an exploratory end point in both studies.



HF was the first manifestation of T2D-related CV 
disease more often than was MI or stroke

Cohort study of patients (n=1.9 million) with T2D and 
incidence of CV disease

• HF was the second 
most common 
presentations of T2D-
related CV disease.

• Yet, myocardial 
infarction and stroke 
continue to be chosen 
as primary outcomes 
of major type 2 
diabetes trials, as part 
of the MACE endpoint.

• CV, cardiovascular; CVA, cerebrovascular accident; HF, heart failure; NFMI, nonfatal myocardial infarction; PAD, peripheral arterial disease; T2D, type 2 
diabetes.

*Heart failure post MI was not included in this definition of HF

Shah AD, et al. Lancet Diabetes Endocrinol. 2015;3:105-113



Zelniker TA, et al. Circulation. 2019;139(17):2022-2031.

Meta-analysis of GLP-1RA and SGLT2i trials on the composite outcome of 

new-onset macroalbuminuria, sustained doubling of serum creatinine or 

a 40% decline in eGFR, ESKD, or renal death



Il problema “renale” nel diabete

1,120,295 adults within a large, integrated system of health care delivery 

in whom serum creatinine had been measured between 1996 and 2000 and 

who had not undergone dialysis or kidney transplantation (9.6% with 

diabetes). We examined the multivariable association between the 

estimated GFR and the risks of death, cardiovascular events, and 

hospitalization, follow-up, 2.8 yrs – over 3 mil patient-years).

Go, N Engl J Med 2012



Il problema “renale” come equivalente 

cardiovascolare

Go, N Engl J Med 2012

The analyses were adjusted for age, sex, income, education, use or nonuse of dialysis, and the presence 

or absence of prior coronary heart disease, prior chronic heart failure, prior ischemic stroke or transient 

ischemic attack, prior peripheral arterial disease, diabetes mellitus, hypertension, dyslipidemia, cancer,

a serum albumin level of 3.5 g per deciliter or less, dementia, cirrhosis or chronic liver disease, chronic 

lung disease, documented proteinuria, and prior hospitalizations.



NO Sulfoniluree
(eventualmente Gliclazide)



Davies, Diabetologia & Diabetes Care, 2018



HYPOTHESYS: Drug treatment
Insulin cases Oral agents

Cases with hypoglycaemia (%) Cases with hypoglycaemia (%)

1754

350

206

110

2

4

29

26

69

300

129

463

79

22

19

31

62

Of note, among the 23 cases where DPP-4 inhibitors were recorded, insulin was present in 4, 
metformin in 18, sulphonylureas in 11, repaglinide in 4, TZDs in 2, in various combinations

Marchesini, NMCD 2014



Prior event

HbA1c

HDL

Age

Hypoglycaemia

3.116 (1.744, 5.567)

1.213 (1.038, 1.417)

0.699 (0.536, 0.910)

2.090 (1.518, 2.877)

P Value
Hazard Ratio                            

(confidence limits)

4.042 (1.449, 11.276)

<0.01

0.02

0.01

<0.01

0.01

120 2 4 6 8 10

Hazard ratio (confidence limits)

Duckworth, N Engl J Med 2008. 

Ipoglicemia come maggiore predittore di morte 
per eventi cardiovascolari (VADT)



The association of hypoglycemia assessed by CGM 
with CV outcomes and mortality in type 2 diabetes

Wei, Front Endocrinol 2019

A retrospective cohort study was conducted with 1,520 pts with T2DM. The severity of 
hypoglycemia event was assessed by CGM. 347 participants experienced hypoglycemia 
(323 mild hypoglycemia, 24 severe hypoglycemia, 72.6% asymptomatic. During a median 
follow-up of 31 months, 380 participants reached the primary outcome of MACE.





2599

4881

2914

Veronese, NMCD 2016



Correlation between Percentage of Time Exposure 
to Study Drug and MACE ARR and HR

• Time of exposure to the investigational 

GLP-1 RA is positively correlated with the 

MACE ARR and, accordingly, negatively 

correlated with the MACE HR. 

(Actual exposure to lixisenatide in ELIXA is 

estimated to be approximately 56%)

• Baseline CV risk level does not seem to be 

related to changes in CV outcomes. 

(Sphere size represents the baseline CV risk 

of the study population, expressed as MACE 

incidence rate in the control arm [# events per 

100 patient-year])

ARR, absolute risk reduction; CV; GLP-1 RA, 

glucagon-like peptide-1 receptor agonist; HR, hazard 

ratio; MACE, major adverse cardiovascular event.

(a) The percentage of time exposure to study drug is 

expressed as median in ELIXA, HARMONY Outcomes 

and REWIND, and as mean in LEADER, SUSTAIN–6 

and EXSCEL 

Caruso, Trends Endocrinol Metab 2019



Correlation between treatment adherence, 
outcomes and costs in T2DM

Kennedy-Martin, Patient Prefer Adherence. 2017

P = 0.007

N = 110 studies



Progetto «Imparare dal paziente diabetico»:

Importanza relativa delle scelte terapeutiche

Naïve Non-naïve

Via e tipo
24%

Infezioni
24%

Nausea
22%

Frequenza
20%

Effetti sul 
peso
10%

Marhesini, Acta Diabetologica 2018



Progetto «Imparare dal paziente 

diabetico»
O

ra
l

R
ea

d
y-

to
 u

se

To
-b

e-
p

re
p

ar
ed

N
o

 r
is

k

A
t 

ri
sk

N
o

 r
is

k

A
t 

ri
sk

W
e

ek
ly

D
ai

ly

D
im

in
is

h
ed

N
o

 c
h

an
ge

Type of delivery
Urogenital
infections Nausea Frequency Weight

• Nei soggetti naïve si 
conferma una forte 
preferenza per la 
terapia orale;

• Nei non-naïve la terapia 
iniettiva “pronta e 
getta” è preferita alla 
terapia orale.

• Il lieve vantaggio per 
una terapia che aiuti 
nella perdita di peso nei 
non-naïve si spiega per 
il loro maggior BMI

Marhesini, Acta Diabetologica 2018



Progetto «Imparare dal paziente 

diabetico»

BMI≤ 28 kg/m2

BMI> 28 kg/m2

Nausea Frequency Weight
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• Gli effetti favorevoli sul 
peso guidano la scelta 
della terapia solo nella 
popolazione con BMI 
elevato, sia usando 
come cut-off il valore 
mediano della nostra 
popolazione (28 
kg/m2), sia 
considerando il 
superamento della 
soglia di obesità (BMI ≥ 
30 kg/m2)



Progetto «Imparare dal paziente 

diabetico»

Orali
Settimanali
Pronte all’uso

Attributo Importanz

a relativa

Via  di 

somministrazione
34%

Rischio di UTI 22%

Rischio di 

nausea
20%

Frequenza 19%

Effetto sul peso 6%



Tong, DOM 2018



The cost of intensive glucose control: 

can we afford it?

C
o

st
 r

el
at

iv
e 

to
 2

0
1

0
 b

as
e 

va
lu

es
 (

%
)

2010 2015 2020 2025 2030

90

100

110

120

130

140

150

Cost curve with intervention Original cost curve

ACHIEVING TARGETS

INVESTMENT COST

COST SAVINGS

BREAK EVEN

2019 2024

SOCIETY PROFIT
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Simulation from UKPDS and CORE diabetes model


