
A chi non prescrivere i farmaci innovativi

altri tipi di diabete
Andrea Giaccari
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Il sottoscritto prof. Andrea Giaccari dichiara di aver ricevuto negli ultimi due anni
compensi o finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche:
• Astra Zeneca
• Lilly
• Novo-Nordisk
Dichiara altresì il proprio impegno ad astenersi, nell’ambito dell’evento, dal nominare, in
qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione commerciale e di
non fare pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse
sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc.).

Sponsor 3°G.Meta Forum:
Novo-Nordisk, AstraZeneca, Boehringer-Ingelheim Lilly, Lilly, Guidotti, Novartis, Sanofi, Amgen, Amarin, MSD, Bayer

DICHIARAZIONE
CONFLITTO D’INTERESSE DOCENTI
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cystic fibrosis pancreatic resection

pancreatic
neoplasia

hemochromatosis

chronic pancreatitisT2
80%

T1
8%

T3c 12%

LADA

Andersen DK, et al.: Diabetes 66:1103, 2017 doi: 10.2337/db16-1477

prevalence of types of diabetes

Diap
os

itiv
a p

rep
ara

ta 
da

 ANDREA G
IACCARI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



DPP-4i+SGLT-2i vs glargine in LADA

Maddaloni E. et al.: DOM in press 2024 doi: 10.1111/dom.15469Diap
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repaglinide (?) in patients with cystic fibrosis T3c diabetes

Ballmann M et al.: Lancet DE 6:114, 2018 doi: 10.1016/S2213-8587(17)30400-XDiap
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after transplant 6 months of liraglutide

HbA1c

liraglutide in whole-pancreas transplant patients
five patients transplanted after 25-48 years of type 1 diabetes

%

Cariou B. et al.: Diabetes & Metabolism 41:252, 2015 doi: 10.1016/j.diabet.2014.10.004Diap
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0 60 120 180
time (min)

total panx placebo

total panx empa

Baekdal M et al.: Diabetes Care 47:71, 2024 doi: 10.2337/dc23-0645.

SGLT-2i normalizes fasting hyperglycemia and improves postprandial 
glucose tolerance in totally pancreatectomized patients
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semaglutide in early type 1 diabetes (?)

Dandona P et al.: NEJM 389:958, 2023 doi: 10.1056/NEJMc2302677

Prandial insulin was eliminated in 
all the patients within 3 months, 
and basal insulin was eliminated 
in 7/10 patients within 6 months
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Lira-1: liraglutide in obese type 1 diabetes
HbA1c body weight

Dejgaard TF. et al.: Lancet DE 4:221, 2016 doi: 10.1016/S2213-8587(15)00436-2Diap
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ADJUNCT TWO: liraglutide in type 1 diabetes

Ahrén B. et al.: Diabetes Care 39:1693, 2016 doi: 10.2337/dc16-0690

HbA1c daily insulin dose
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prime considerazioni

esistono numerose evidenze di efficacia di SGLT-2i e GLP-1 RA
in pazienti con diabete NON di tipo 2

ma SGLT-2i e GLP-1 RA sono utili solo per efficacia
sul controllo del diabete?
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SUSTAIN 6: primary outcome: 3-point MACE
CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

Marso SP et al.: NEJM 375:1834, 2016

Hazard ratio, 0.74 (95% CI, 0.58–0.95)  
P<0.001 for noninferiority
P=0.02 for superiority
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DAPA-CKD: primary composite renal
Sustained ≥50% eGFR Decline, ESKD, Renal or CV Death*

*ESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained
eGFR <15mL/min/1.73m2 for at least 28 days. Renal death was defined as death due to ESKD when dialysis treatment was deliberately withheld

0

placebo (312 events)

dapagliflozin 10 mg
(197 events)
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39%
RRR

NNT=19

Heerspink HJL et al.: Nephrol Dial Transplant. 35:274, 2020

HR (95% CI) p-value
0.61 (0.51-0.72) 0.000000028
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EMPEROR-Reduced: primary outcome (hHF and CV death)
Patients with Heart Failure  and Reduced Ejection Fraction
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HR 0.75
(95% CI 0.65, 0.86)

P=0.001
risk reduced by 25%

Packer M et al.: NEJM 383:1413, 2020 doi: 10.1056/NEJMoa2022190Diap
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If additional cardiorenal risk reduction or glycemic lowering needed If HbA1c above target

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES
ADA/EASD Consensus 2022

ADA Standardo of Care 2024, adapted from Diabetes Care 45:2753, 2022 doi: 10.2337/dci22-0034Diap
os
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outcome trial HR (95% CI)

DAPA-HF 0.73 (0.60 – 0.88)

EMPEROR-Reduced 0.78 (0.64 – 0.97)

EMPEROR-Preserved 0.78 (0.64 – 0.94)

DELIVER 0.81 (0.68 – 0.96)

DAPA-CKD 0.50 (0.35 – 0.72)

EMPA-Kidney 0.82 (0.68 – 0.99)

SELECT 0.80 (0.72 – 0.90)

outcome trials with SGLT-2i or GLP-1 RA
in patients w/o diabetes

0,25

2.01.0favors drug favors placebo0.25

5 Heerspink HJL et al.: NEJM 383:1436, 2020 doi: 10.1056/NEJMoa20248161 Packer M et al.: NEJM 383:1413, 2020 doi: 10.1056/NEJMoa2022190
2 McMurray JJV et al.: NEJM 381:1995, 2019 doi: 10.1056/NEJMoa1911303
3 Filippatos G et al.: Circulation 146:676, 2022 doi: 10.1056/NEJMoa1911303

6 Herrington WG et al.: NEJM 288:117, 2023 doi: 10.1056/NEJMoa2204233
7 Lincoff AM et al.: NEJM 389:2221, 2023 doi: 10.1056/NEJMoa2307563

4 Solomon SD et al.: NEJM 387:1089, 2022 doi: 0.1056/NEJMoa2206286
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alcune considerazioni

esistono numerose evidenze di efficacia di SGLT-2i e GLP-1 RA
in pazienti con diabete NON di tipo 2

SGLT-2i e GLP-1 RA hanno efficacia di prevenzione (e indicazione)
cardiovascolare e renale anche in pazienti NON diabetici

ma i pazienti con diabete NON di tipo 2 hanno bisogno di
prevenzione cardiovascolare e renale?
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death from cardiovascular disease in diabetes

mean age at entry: 65 yrs mean age at entry: 35 yrs

Rawshani A. et al.: NEJM 376:1407, 2017 doi: 10.1056/NEJMoa1608664Diap
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HbA1c trajectories and cardiovascular risk
in type 1 diabetes

Miller RG et al.: Diabetes Care 2021 https://doi.org/10.2337/dc21-1381Diap
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cardio-renal burden in type 1 diabetes
as compared with age-matched type 2 diabetes

Kristófi R. et al.: Diabetes Care 44:1211, 2021 doi: 10.2337/dc20-2839.Diap
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Life-years lost in type 1 diabetes

Rawshani A. et al.: Lancet 392:477, 2018 doi: 10.1016/S0140-6736(18)31506-XDiap
os
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age cardiovascular
mortality

HR (95% CI) heart failure HR (95% CI)

26-30 years 3.64 (2.34 - 5.66) 5.07 (3.55 - 7.22)

21-25 years 4.35 (2.68 - 7.05) 5.43 (3.65 - 8.07)

16-20 years 5.00 (2.86 - 8.75) 5.77 (6.60 - 9.25)

11-15 years 4.84 (2.58 - 9.06) 7.98 (4.85 - 13.1)

0-10 years 7.38 (9.06 - 14.9) 12.9 (7.30 - 22.5)

excess mortality and cardiovascular disease in young 
adults with type 1 diabetes in relation to age at onset

a real-world study in UK

1.0 7.07.0 1.0

Rawshani A. et al.: Lancet 392:477, 2018 doi: 10.1016/S0140-6736(18)31506-XDiap
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alcune considerazioni

esistono numerose evidenze di efficacia di SGLT-2i e GLP-1 RA
in pazienti con diabete NON di tipo 2

SGLT-2i e GLP-1 RA hanno efficacia di prevenzione (e indicazione)
cardiovascolare e renale anche in pazienti NON diabetici

i pazienti con diabete NON di tipo 2 hanno bisogno di prevenzione
cardiovascolare e renale

quali sono i rischi nell’uso di SGLT-2i e GLP-1 RA?
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SGLT2i in type 1 diabetes: DEPICT-1
primary outcome: change in HbA1c over 24 weeks

Dandona P, et al. Lancet DE 5:864, 2017

0

+0.2

0 4 208 12 16

%

24

-0.2

-0.4

-0.6

-0.8

baseline HbA1c: 8.5%

placebo + insulin
dapa 5 mg + insulin
dapa 10 mg + insulin
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SGLT2i in type 1 diabetes: DEPICT-2
serious adverse events

Mathieu C, et al. Diabetes Care 41:1932, 2018

dapa 5
+ insulin
(n=271)

dapa 10 
+ insulin
(n=270)

placebo 
+ insulin
(n=272)

Serious adverse event leading to study discontinuation 17 (6.3%) 12 (4.4%) 11 (4.0%)

Hypoglycaemia
At least one serious adverse event of hypoglycaemia 5 (1.8%) 0 1 (0.4%)

Hypoglycaemia leading to study discontinuation 2 (0.7%) 0 0

Ketone-related events
One or more ketone-related serious adverse events 9 (3.3%) 3 (1.1%) 0

DKA leading to study discontinuation 8 (3.0%) 3 (0.7%) 0

Death 0 0 0
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EASE 3: change in HbA1c after insulin optimization
efficacy with low dose empagliflozin

8.5

8.7

-8 18

%

26

8.9

Rosenstock J et al.: Diabetes Care 41:2560, 2018

8.3

8.1

7.9

7.7

7.5
1240-2

optimization placebo + insulin

empagliflozin 10 + insulin
empagliflozin 25 + insulin

empagliflozin 2.5 + insulin
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EASE 1-3: risk of DKA
low risk with low dose empagliflozin?

EASE 2 and 3 pooled EASE 3
empa 10mg empa 25mg Placebo empa 2.5 mg Placebo

(N = 491) (N = 489) (N = 484) (N = 241) (N = 241)
Patients with certain DKA 21 (4.3) 16 (3.3) 6 (1.2) 2 (0.8) 3 (1.2)

Patients with >1 event 0 1 0 0 0

Number of events 21 18 6 2 3

Rate per 100 PY 5.94 5.05 1.77 1.65 2.52

Severe events 2 6 1 0 1

Moderate events 13 8 4 0 1

Mild events 6 4 1 2 1

Patients with potential DKA 15 (3.1) 13 (2.7) 6 (1.2) 3 (1.2) 1 (0.4)

Patients with ketosis 155 (31.6) 178 (36.4) 76 (15.7) 41 (17.0) 32 (13.3)

Patients with BHB >3.8 mmol 21 (13.5) 17 (9.6) 4 (5.3) 7 (17.1) 2 (6.3)

Rosenstock J et al.: Diabetes Care 41:2560, 2018Diap
os
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SGLT-2i company renounces to type 1 diabetes

Mahase E.: BMJ 2022; 376 doi: 10.1136/bmj.o373Diap
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event rates and risk factors for DKA
DPV Registry Based on 46,966 Patients (German)

Kalscheuer H et al. Diabetes Care 42:e34, 2019 doi: 10.2337/dc18-1160
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SGLT-2i only in older pts

SGLT-2i only HbA1c<8%
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dual SGLTi in type 1 diabetes: inTandem 2
change in HbA1c after insulin optimization
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Danne T et al.: Diabetes Care 41:1981, 2018
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screening: HbA1c ~8.4

baseline HbA1c ~7.7

IDMC: Insulin Dose
Monitoring Committee
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rate of hypoglycemia with sotagliflozin
inTandem 1&2 patient level meta-analysis
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flux in glycosuria
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the amount of glucose lost in the 
urine depends exclusively on:

1. glycaemia

2. renal function (eGFR)

when blood glucose reaches normal 
values glycosuria is virtually absent
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SGLT-2i
jump cushion

glucose concentration

SGLT-2i
glucose-lowering

efficacy

low

high

hyperglycemia hypoglycemiaeuglycemia

hi 120 70 low
Giaccari A. Diabetes Care 47:50, 2024 doi: 10.2337/dci23-0065

no effect

SGLT-2i lose all their efficacy in hypoglycemia
becoming the best companion of insulin treatment
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adverse event HR (95% CI)

DKA 2.10 (1.10 - 4.10)

severe hypo 0.70 (0.51 - 1.00)

UTI/pyelonephritis 2.30 (1.12 - 4.55)

Genital candidiasis 1.00 (0.42 - 2.39)

Acute pancreatitis 1.00 (0.42 - 2.39)

Gastrointestinal upset 0.80 (2.39 - 1.20)

GLP-1 RA and SGLT-2i in patients with type 1 diabetes
a real-world study in UK

Anson M et al: Diabetologia 66:1869, 2023 DOI 10.1007/s00125-023-05975-8
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adverse event HR (95% CI)

all cause mortality 0.70 (0.38 - 1.10)

Hospitalization 0.60 (0.46 - 0.76)

Heart failure 0.40 (0.23 - 0.83)

Myocardial infarction 0.80 (0.46 - 2.46)

CKD 0.50 (0.28 - 0.86)

Stroke / TIA 1.00 (0.86 - 2.30)

Neuropathy 0.60 (0.31 - 1.10)

Retinopathy 1.00 (0.56 - 1.80)

GLP-1 RA and SGLT-2i in patients with type 1 diabetes
a real-world study in UK

Anson M et al: Diabetologia 66:1869, 2023 DOI 10.1007/s00125-023-05975-8
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Final remarks
SGLT-2i already have/will have indication for heart 
failure and prevention of CKD progression in patients 
without diabetes

Other specialists (cardiologists, nephrologists, others) will
be able to prescribe these drugs in patients w/o diabetes

GLP-1 RA will be indicated for CV prevention in overweight 
patients without diabetes, and prevention of CKD progression 
in patients with type 2 diabetes

Do we really want to be the ones to say that we don't know 
how to prevent DKA or hypoglycemia?

Ho un paziente con diabete che 
ha un problema (DKD, HF, CVD)

Ho farmaci per il diabete che 
possono risolvere il problema

io seguo le evidenze, anche se 
EMA/AIFA non approvano
davvero non posso prescriverli?
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