
Analoghi dell’insulina prandiale:
l'importanza della rapidità di azione

Francesco Dotta

Dip. Scienze Mediche, Chirurgiche e Neuroscienze, Università di Siena
UOC Diabetologia, Azienda Ospedaliera Universitaria Senese

Diapositiva preparata da FRANCESCO DOTTA e ceduta alla Società Italiana di Diabetologia. 

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



Il sottoscritto Prof. Francesco Dotta dichiara di aver ricevuto 
negli ultimi due anni compensi o finanziamenti dalle seguenti 
Aziende Farmaceutiche e/o Diagnostiche:

- Astra Zeneca

- Eli Lilly

- GlaxoSmithKline

- Johnson & Johnson

- Novo Nordisk

-- SanofiDiapositiva preparata da FRANCESCO DOTTA e ceduta alla Società Italiana di Diabetologia. 

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



The class of rapid-acting insulin analogues were introduced more than 20 years ago to 
better control postprandial plasma glucose (PPG) excursions than unmodified regular 
human insulin (RHI). Insulins lispro, aspart and glulisine all achieved an earlier onset of 
action, a greater peak effect, and shorter duration of action resulting in lower PPG 
levels and a reduced risk of late post-prandial hypoglycaemia. 

The continuing quest for better subcutaneously administered prandial insulins: a review of recent developments 
and potential clinical implications 
David R. Owens MD1 | Geremia B. Bolli MD 
DOI: 10.1111/dom.13963 
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INSULINA UMANA MODIFICATA
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La Società Italiana di Diabetologia, l’Associazione Medici

Diabetologi e la Società Italiana di Endocrinologia e

Diabetologia Pediatrica ritengono che non esistano evidenze

scientifiche che dimostrino differenze significative in termini di

meccanismo d’azione, efficacia, tollerabilità e sicurezza tra le

insuline glulisina, lispro e aspart, pur potendo i singoli farmaci

diversificarsi per indicazioni terapeutiche aggiuntive.
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Difference in postprandial blood glucose
in patients with a type 1 diabetes (mg/dL) 
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Difference in preprandial blood glucose
in patients with a type 1 diabetes (mg/dL) 
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Difference in the change in blood glucose following a meal (pre-
vs postprandial; mg/dL) with rapid-acting insulin analogues and 

regular human insulin
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Difference in glycated haemoglobin in 
patients with type 1 diabetes
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Change from baseline glycated haemoglobin in patients
with a type 1 diabetes
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Attenuating postprandial hyperglycaemia is a critical factor in the achievement of optimal glucose control.

Prandial insulin analogues have been developed to limit postprandial glucose excursions. 

There is still, however, a significant unmet need,  and a considerable focus has been put on attempts to 
accelerate the time–action profile of prandial insulin.
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Confronto tra i profili farmacocinetici delle insuline iniettabili, al 
momento del pasto, rispetto alla fisiologica curva insulinemica 

del soggetto con normale funzionalità pancreatica
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Tra le insuline ultrarapide annoveriamo:
 Fast Insulin Aspart (FIASP), una formulazione di insulina Aspart modificata con l’aggiunta degli adiuvanti

niacinamide (ammide della vitaminaB3) e L- arginina (aminoacido). La niacinamide permette di ottenere un
assorbimento iniziale più rapido dopo l’iniezione sotocutanea, mentre la L-arginina è utilizzata per la sta-
bilizzazione della molecola.

 Insulina ultrarapida Lispro, formulata con due nuovi eccipienti: il treprostinil, che favorisce la vasodilatazione
locale, e il citrato, che garantisce una maggiore permeabilita ̀ vascolare.

 BioChaperone Lispro, formulazione che contiene il nuovo eccipiente BioChaperone BC222 (un oligosaccaride
modificato con molecole naturali), capace di determinare una più rapida dissociazione dell’esamero, e il
citrato per accelerare l’assorbimento dell’insulina Lispro dopo somministrazione sottocutanea

BioChaper
one

BC222
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Mean serum insulin aspart concentration after a bolus dose of 0.15 
U/kg faster aspart or insulin aspart administered by CSII Mean glucose-lowering effect after a bolus 

dose of 0.15 U/kg faster aspart or insulin aspart 
administered by CSII. 
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Early exposure (A) and early
glucose-lowering effect (B) for
faster aspart vs insulin aspart
after a bolus dose of 0.15 U/kg
administered by CSII.

Both faster aspart and insulin aspart were well tolerated, and no safety issues were identified during the trial. 
No confirmed hypoglycaemic episodes occurred during the trial. Diapositiva preparata da FRANCESCO DOTTA e ceduta alla Società Italiana di Diabetologia. 
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Un’insulina molto rapida potrebbe fornire l’opportunita ̀ di somministrare l’insulina dopo l’assunzione del 
pasto.  Nello studio ONSET 8 (FIASP al pasto, Aspart al pasto, FIASP postprandiale), si è osservata una 

completa sovrapponibilita ̀ delle curve glicemiche. Nel momento in cui Aspart e FIASP venivano confrontate 
durante la somministrazione post- prandiale, la seconda dimostrava una minore escursione glicemica 
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Mean glycated haemoglobin (HbA1c) over time. 

Postprandial glucose (PPG) increment after a 
standardized meal test at baseline and week 16. 
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Prandial interstitial glucose (IG) profiles, IG increment and IG at baseline (A and B) and at week 16 (C and D). Prandial IG increment is derived 
as the IG values subtracted by the mean of IG values within 15 minutes before the start of the meal. Meal times during the continuous glucose 
monitoring period were captured in participants' diaries. 

The present trial is the first to evaluate the efficacy and safety of an ultra-fast-acting insulin in CSII therapy in a large number of
participants

In summary, this trial showed that faster aspart provides an effective and safe option for CSII treatment in people with T1D, with
improvements in PPG control reflected in meal-test and CGM results.
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Blood glucose profiles over the first 2 hours (A) and over the 6-hour (B) MMT procedure, and pharmacokinetic profiles over the first hour 
(C) and 6 hours (D) with insulin injections immediately pre-meal for days 1 to 3 
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Blood glucose profiles with insulin injections 15 minutes before (A) and 15 minutes after  (B) meal start on days 1 to 3 
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In a head-to-head comparison of BioChaperone insulin Lispro (BCLIS), faster insulin aspart(FIA) and
insulin aspart (ASP) in patients with type 1 diabetes using an insulin pump, BCLIS better mimics
prandial insulin secretion and action than ASP and shows a faster off-PD than FIA.

BioChaperone Lispro (BCLIS) vs faster aspart (FIA) and insulin aspart (ASP) in patients with type 1 diabetes on continuous
subcutaneous insulin infusion: a randomized euglycemic clamp study. Heise T, et al. Diabetes Obes Metab. 2018 Dec 18. doi:
10.1111/dom.13621. [Epub ahead of print]
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In a double-blind, randomized cross-over study, 24 adult patients with T1D received URLi or insulin lispro for 3 days.
MMTT were conducted on Days 1 and 3, using a standard (1.5 U/min) single-wave bolus. URLi showed faster insulin
lispro absorption on both days compared to HL. URLi reduced 1-hour postprandial glucose excursion of the MMTT by
45% on Day 1 (p=NS) and 47% on Day 3 (p=0.059) compared with HL.

No difference was seen in the number or severity of hypoglycemic events or local tolerability between URLi and HL.

Ultra-rapid Lispro (URLi) Shows Faster Absorption of Insulin Lispro vs. Humalog® during Insulin Pump (CSII) Use in Patients with T1D. CHRISTOF
M. KAZDA, JENNIFER LEOHR, RONG LIU, THOMAS HARDY, SHOBHAREDDY, SHANE P.C. CHUA, XIAONAN GUO, ULRIKE HOVELMANN, CHRISTOPHKAPITZA.
Diabetes Jul 2018, 67 (Supplement 1) 1006-P; DOI: 10.2337/db18-1006-P. © 2018 by the American Diabetes Association.
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Vantaggi delle insuline ‘ultrarapide’ nel DM1:

più efficace riduzione del picco glicemico post-prandiale

maggiore riduzione dei livelli di HbA1c 

migliore inibizione della produzione epatica di glucosio 

 ridotta incidenza di ipoglicemie 

maggiore efficacia in gruppi selezionati di pazienti 
(bambini, anziani, donne in gravidanza)

maggiore efficacia quando utilizzate nella pompa di 
infusione sottocutanea di insulina 
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