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Good glycaemic control matters
Impact on diabetes-related complications and treatment cost

5

Good glycaemic control

UKPDS, United Kingdom Prospective Diabetes Study
1. Stratton et al. BMJ 2000;321:405–12. 2. Shetty et al. J Manag Care Pharm 2005;11:559–64

Reduces diabetes-related complications1
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lower overall
diabetes-related
treatment costs
i.e.:

lower diabetes
medical costs

lower diabetes
pharmacy costs

Reduces total diabetes-related costs2

Retrospective
database analysis

reduction
in microvascular
complications
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Disease progression: insulin replacement
therapy becomes necessary in type 2 diabetes

IFG, impaired fasting glucose
Adapted from Bergenstal et al. Endocrinology. Philadelphia, PA: WB Saunders Co; 2001:821–35
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Clinical trials demonstrate that many patients do not achieve
glycaemic control despite a treat-to-target approach
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aHbA1c responders <7% are reported for combined treatment target groups of FPG = 3.9–5.0 mmol/L and FPG = 4.4–6.1 mmol/L

1. Blonde et al. Diabetes Obes Metab 2009;11:623-631
2. Eliaschewitz et al. Arch Med Res 2006;37:495-501
3. Riddle et al. Diabetes Care 2003;26:3080–3086
4. Rosenstock et al. Diabetologia 2008: 51:408-416
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In clinical practice many patients do not achieve
glycaemic target after basal insulin initiation

Patients achieving glycaemic target (%)

29

29
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2-year retrospective
cohort study of basal
insulin initiation in the 
US (n=14,458)1

Baseline HbA1c: 8.6%

3-year retrospective
audit of basal insulin
initiation in the UK 
(n=516)2

Baseline HbA1c: 9.3%

1. Curtis & Lage. J Med Econ 2014;17:21–31 
2. Dale et al. Prim Care Diabetes 2010;4:85–9
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• At insulin doses above 0.5 U/kg, the magnitude of the HbA1c reduction
decreases and total weight gain continues to increase

The effect of high insulin doses on HbA1c
reduction and weight gain
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Monnier & Colette. Diabetes Metab 2006;32:7–13 

Diapositiva preparata da CARLA GIORDANO e ceduta alla Società Italiana di Diabetologia. 

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



29

0

20

40

60

80

100

Many patients do not achieve HbA1c <7% after basal
insulin initiation and further intensification is often delayed
Retrospective clinical practice data
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3-year follow-up of patients on basal insulin (n=3,185) 

No change Intensified
(prandial/premix)

Switched
(premix)

Discontinued

HbA1c at
therapy change N/A 9.2/9.3% 9.5% 8.0%

3-year HbA1c 8.1% 8.6/8.7% 8.5% 7.9%

n=14,457

N/A, not applicable
1. Curtis & Lage. J Med Econ 2014;17:21–31; 2. Blak et al. Diabet Med 2012;29:e13–20   
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Reasons for lack of insulin intensification

Weight gain1

Hypoglycaemia1

Complex regimens1

Lack of patient
adherence2

Increased need for 
HCP resources3

New strategies are required to aid
patients in achieving glycaemic
control, whilst minimising side effects

HCP, healthcare provider
1. Kunt & Snoek. Int J Clin Pract 2009;63(Suppl. 164):6–10; 2. Vijan et al. J Gen Intern Med 2005;20:479–82;
3. Cuddihy et al. Diabetes Educ 2011;37:111–23
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Luogo e data arial regular 8 pt

DCCT Research Group. Diabetes 1997; 46: 271

Results of the DCCT

The Effect of Intensive Treatment of Diabetes on the Development and 
Progression of Long-Term Complications in Insulin-Dependent Diabetes 

Mellitus
The Diabetes Control and Complications Trial Research Group 

Trattamento insulinico intensivo riduce:
del 39% l’incidenza di  microalbuminuria
del 75% l’incidenza di retinopatia
del 60% lo sviluppo di neuropatia
del 31% l’incidenza di neuropatia vegetativa
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The relationship between glycaemic variability 
and hypoglycaemia is established

Bode et al. Diabetologia 2013;56(Suppl. 1):S423
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Conseguenze fisiopatologiche cardiovascolari 
dell’ipoglicemia

CRP=C-reactive protein; IL-6=interleukin 6; VEGF=vascular endothelial growth factor.
Desouza CV et al. Diabetes Care. 2010;33(6):1389-1394.

↑ VEGF ↑ IL-6↑ CRP

↑ Neutrophil
activation

↑ Platelet
activation

↑ Factor VII

Blood coagulation
abnormalities

Sympathoadrenal response

Inflammation

Endothelial
dysfunction

↓ Vasodilation

Heart rate variability

Rhythm abnormalities Hemodynamic changes
↑ Adrenaline
↑ Contractility
↑ Oxygen consumption
↑ Heart workload

HYPOGLYCEMIA
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L’ipoglicemia risulta in anomalie importanti del 
tracciato ECG

ECG=electrocardiogram.
Laitinen T et al. Ann Noninvasive Electrocardiol. 2008;13(2):97-105.
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Direct costs associated with hypoglycaemia

Jönsson, L et al, J Value Health 2006;9:193–198. Farmer A et al, Curr Med Res Op 2008;24:3097–3104. Amiel, SA et al, Diabet Med
2008;25:245–254
SMPG, self-measured plasma glucose

Direct costAmbulance

Hospitalisation Emergency 
care

Physician
visit

Frequency of 
SMPG
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Indirect costs associated with hypoglycaemia

Jönsson L et al, J Value Health 2006;9:193–198. Farmer A et al, Curr Med Res Op 2008;24:3097–3104. Amiel SA et al, Diabet Med
2008;25:245–254

Indirect
cost

Absence from 
work

Work 
disability

Reduced
working capacity

In the UK, hypoglycaemic episodes are reported to be associated with five
fatal road traffic accidents each year, and 45 serious accidents each month

Accidents
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Basal insulin plus

GLP-1 RA

Basal insulin plus multiple 

daily insulin doses

Body weight Overweight/Obese

(BMI ≥ 28 kg/m2)

Normal weight/Overweight

(BMI < 28 kg/m2)

Duration of disease Relatively short

(< 10 years)

Relatively long

(> 10 years)

Metabolic control Closer to target

(HbA1c < 8%/8.5%)

Further from target

(HbA1c ≥ 8%/8.5%)

Residual β-cell function Maintained

(C-peptide ≥ 0.6–0.8 ng/mL)

Reduced

(C-peptide < 0.6–0.8ng/mL)

Clinical Features To Consider When Selecting either a 
GLP-1 RA or Prandial Insulin To Escalate Basal Insulin Therapy

Giorgino F. et al., DMRR 2016
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Linee Guida 

I soggetti con glicemie non controllate o con iperglicemie 
sintomatiche e già in trattamento con insulina basale posso 
beneficiare di un trattamento combinato basale+bolo. L’approccio più 
semplice è quello di aggiungere una singola iniezione di analogo 
rapido al pasto principale (5 UI o 10% della basale). Il regime basal
bolus è più efficace e flessibile (50% della TDD in 3 boli). Le 
modifiche non devono superare il 10-20%  o 1-2 UI ogni 2-3 giorni. 
La titolazione si effettua considerando le glicemie postprandiali o le 
glicemie che precedono il pasto successivo. 

AACE/ACE 2016
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Irace C. Media 2016; 16:193-200; Home PD. Diabetes Obes Metab 2015;17:1011–20; 
Heinemann L. J Diabetes Sci Technol 2012;6(4):728-742 

Analogo dell’insulina ad azione ultra-rapida: verso un 
meccanismo d’azione più simile al profilo fisiologico

L’insulina ultra-rapida potrebbe:

• offrire un profilo d’azione più fisiologico 
nel soggetto con DT1

• mimare la prima fase di secrezione 
insulinica nel DT2

• avere un profilo d’azione migliore quando 
utilizzato in pompa
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Diversi approcci sperimentali per ottenere un’insulina 
ultra-fast 

• Sprinkler needle
• Pulmonary

Administration

• Additives, for example:
• EDTA/citric acid
• Magnesium
• Bio-chaperone
• Niacinamide
• Other

Formulation

• Application of heat
• Hyaluronidase

Injection site

EDTA, ethylenediamine tetra-acetic acid
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Irace C. Media 2016; 16:193-200; RCP Fast- acting Insulin Aspart

Fast-acting Insulin Aspart

Nuova formulazione di aspart

«Fast-acting Insulin Aspart» è una formulazione di insulina aspart prandiale nella quale 
l’aggiunta di nicotinamide (vitamina B3) determina un assorbimento iniziale più rapido 
dell’insulina rispetto alla sola insulina aspart. Diapositiva preparata da CARLA GIORDANO e ceduta alla Società Italiana di Diabetologia. 
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La vitamina B3 aumenta la dissociazione monomerica e 
il tasso di permeabilità endoteliale di insulina aspart
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NA: niacinamide, HDMEC: human dermal microvascular endothelial cells
Buckley ST et al., ATTD 2016 (ATTD-0083)
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Completed Ongoing/in planningT1D T2D

Overview of the onset programme for faster 
aspart 

onset 1
T1D MDI

Faster aspart pre-meal 
& post-meal vs. 
insulin aspart

Faster aspart, fast-acting insulin aspart; MDI, multiple daily injections; T1D, type 1 diabetes; T2D, type 2 diabetes 

onset 2
T2D MDI

Faster aspart vs. 
insulin aspart

onset 3
T2D 

Faster aspart MDI vs.
basal insulin

onset 4
T1D Pump

6-week compatibility 
Faster aspart vs. 

insulin aspart

onset 5
T1D Pump

Faster aspart vs. insulin 
aspart

onset 9
T2D MDI

Basal insulin degludec
faster aspart vs.

insulin aspart

onset 8
T1D MDI

Basal insulin degludec
faster aspart vs.
insulin aspart

onset 7
T1D MDI

Children & adolescents
Faster aspart vs.

insulin aspart

Completed

Ongoing/in 
planning
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Fast- acting Insulin Aspart
Proprietà farmacologiche

Comparsa in circolo 2 volte più 
veloce

Quantità di insulina disponibile in 
circolo due volte maggiore nei 
primi 30 minuti

Effetto ipoglicemizzante maggiore 
del 74% nei primi 30 minuti

Fast- acting insulin aspart vs
aspart presenta:

GIR, glucose infusion rate; IAsp, insulin aspart; SC, subcutaneous
Heise T et al. Diabetes 2016;65(S1):A239; Heise T et al. Clin Pharmacokinet 2017; 

Faster aspart
Insulin aspart

0 30 60
Time (min)

0

50

100

150

200

250

300

IA
sp

se
ru

m
co

nc
. 

(p
m

ol
/L

)

94

0 30 60
G

IR
 (

m
g/

kg
/m

in
)

0

2

4

6

8

Time (min)

Diapositiva preparata da CARLA GIORDANO e ceduta alla Società Italiana di Diabetologia. 

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



Presentation title Date 5
2

«Fast- acting Insulin Aspart» 

 è stata studiata in più di 2.000 pazienti adulti con diabete 
 è risultata non inferiore ad aspart nel ridurre l’HbA1c nei soggetti DM2 

e DM1
 ha presentato una riduzione  dell’HbA1c  statisticamente significativa 

nei DM1 quando somministrata ai pasti e sovrapponibile quando 
somministrata dopo i pasti

 è risultata superiore nel ridurre la PPG ad 1h nel DM2 e DM1
 Profilo di sicurezza sovrapponibile ad aspart

RCP Fast- acting Insulin Aspart
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Complementary actions of GLP-1 and insulin target 
underlying pathophysiology of type 2 diabetes

Adipose tissue
Insulin receptor
activation

Skeletal muscle
Glucose disposal

Liver
Hepatic glucose
production

Brain
Energy intake
Satiety
Neuroprotection

Liver
Hepatic glucose output

Pancreas
Glucose-dependent
insulin and glucagon
secretion
Insulin synthesis

Heart
Cardiac function

GI tract
Gastric emptying

GLP-1 analogue Basal insulin
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Time to insulin initiation – patients
insulin-naïve at baseline 

Kaplan–Meier plot of time to insulin initiation in patients who were insulin-naïve at baseline; Cox proportional-hazards regression
model adjusted for treatment; patients without an event are censored at time of last contact (phone or visit)
CI: confidence interval; HR: hazard ratio

Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA 
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Time to first initiation of insulin or any
new OAD

Time to first event analyzed using a Cox regression with treatment group as fixed factor. Only events that occurred between
randomization date and follow-up date were used for defining first event. Subjects without an event were censored at time of last 
contact (phone or visit)
CI: confidence interval; HR: hazard ratio; OAD: oral antidiabetic drug

Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA 

Diapositiva preparata da CARLA GIORDANO e ceduta alla Società Italiana di Diabetologia. 

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



Diapositiva preparata da CARLA GIORDANO e ceduta alla Società Italiana di Diabetologia. 

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



Combining therapies offers opportunities to 
enhance efficacy and diminish side effects

HbA1c FPG PPG Weight Hypoglycaemia

Basal insulin
GLP-1 RA monotherapy

0

+

-

GLP-1 RA/insulin combined

For illustrative purposes only, not meant to quantify or imply magnitude of change in either direction

Nausea
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