Analoghi dell’insulina prandiale:
l'importanza della rapidita di azione
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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.
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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. O\o@\a'
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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.
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Short-acting insulin analogues
versus regular human insulin on postprandial
glucose and hypoglycemia in type 1 diabetes
mellitus: a systematic review and meta-analysis
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Fig.1 Forest plot representing all hypoglycemic episodes (for aspart, glulisine and lispro). SA! Short-acting insulin, AH Regular human insulin
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Fig.3 Forest plot representing severe hypoglycemia (for aspart, glulisine and lispro). 341 Short-acting insulin, BH! Regular human insulin
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Antonio Nicolucci - Antonio Ceriello - Paolo Di Bartolo

Rapid-Acting Insulin Analogues Versus Regular
Human Insulin: A Meta-Analysis of Effects
on Glycemic Control in Patients with Diabetes

Antonella Corcos - Marco Orsini Federici

Suboptimal glycemic control and high

glycemic variability (GV) are associated e
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Difference in postprandial blood glucose
In patients with atype 1 diabetes (mg/dL)
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Difference in preprandial blood glucose
In patients with atype 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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Fast-Acting Insulin Aspart: The Rationale for a New  Diabetes Ther 2019) 10:1793-1500
. . https:/fdoi.org/ 10.1007/s13300-0 19-00685-0
Mealtime Insulin

Marc Evans - Mathew Wilkinson - Angeliki Giannpolou

Attenuating postprandial hyperglycaemia is a critical factor in the achievement of optimal glucose\8

\S)
e\
Prandial insulin analogues have been developed to limit postprandial glucose %@@IOHS
\
N\l
There is still, however, a significant unmet need, and a considerable focu&h@ @@(b\’}?on attempts to
accelerate the time—action profile of prandlal 6\\6
Ultra-rapid insulin: approaching a physmlogmq@@%&@ﬁﬁmﬁle even further
co %r(\
O'("KUI%QS&&:I insulin should: A
From the normal pancreas OO é‘ Q)( Better approach physiological insulin secretion in
. : ?/ G NG T1D
E" ._'J,'.r:d rapid” insulin P‘$O 0(\(}\(\ » Replace early insulin secretion in T2D
= F\ t Rap“j &gms ®(\ * Aim to mimic physiological insulin profile for pump
E 6@ %\ therapy
£ 3 J
E G A w» Regular human insulin
O \ 2

Time (h)

Sor hemalic represantation

T1D, type 1 diabetes; T2D, type 2 diabetes
Adapted fram: Homse., Diabates Obes Matah 2015;17:1011-20



QUALI SONO I VANTAGCI

DELLE INSULINE
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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 funzionalita pancreatica

Q.
() Insulin action (at mealtime)*
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Tra le insuline ultrarapide annoveriamo:

» Fast Insulin Aspart (FIASP), una formulazione di insulina Aspart modificata con 'aggiunta degli adiuvanti
niacinamide (ammide della vitaminaB3) e L- arginina (aminoacido). La niacinamide permette di ottenere un
assorbimento iniziale piu rapido dopo l'iniezione sottocutanea, mentre la L-arginina e utilizzata per la sta-
bilizzazione della molecola.

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

» BioChaperone Lispro, formulazione che contiene il nuovo eccipiente BioChaperone BC222 % ﬂﬁgosaccarlde
modificato con molecole naturali), capace di determinare una piu rapida dISSOCIaZI n&\ ellwamero, e il
citrato per accelerare I’assorbimento dell’insulina Lispro dopo sommmnstraznone W %{@\\
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Pharmacological properties of faster-acting insulin aspart vs
insulin aspart in patients with type 1 diabetes receiving
continuous subcutaneous insulin infusion: A randomized,
double-blind, crossover trial

Tim Heise MD" | Eric Zijlstra PhD"' | Leszek Nosek MD* | Tord Rikte LicEng?
Hanne Haahr PhD?

Methods: In this randomized, double-blind, crossover trial, 48 men and women aged 18 to

64 years with type 1 diabetes mellitus (T 1DM) received faster aspart and lAsp as a 0.15 U/kg \O\Og\a‘
bolus dose via CSll, on top of a basal rate (0.02 U/kg/h), in a glucose clamp setting (target '\6\06
5.5 mmol/L). 6\0 Y
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Early glucose-lowering effect
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0\399 oth fas%r aspart and insulin aspart were well tolerated, and no safety issues were identified during the trial.
No confirmed hypoglycaemic episodes occurred during the trial.

Concdlusions: In patients with T1DM using CSII, faster aspart better mimics the endogenous
prandial insulin secretion and action than does |Asp. Faster aspart therefore has the potential to
provide clinical benefits over current rapid-acting insulins in the insulin pump setting.



Greater early postprandial suppression of endogenous glucose
production and higher initial glucose disappearance is
achieved with fast-acting insulin aspart compared with insulin

aspart
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Un’insulina molto rapida potrebbe fornire I'opportunita di somministrare I'insulina dopo I’assunzione del
pasto. Nello studio ONSET 8 (FIASP al pasto, Aspart al pasto, FIASP postprandiale), si & 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

‘\6‘
Figura 3. Effetti sui livelli medi di HbA1c derivanti dall'utilizzo di FIASP al pasto, FIASP postprandiale e insulina Aspartal pass@@g

studio ONSET 8 (impiego di Degludec come insulina basale). Differenza in termini di riduzione dei livelli di HbA1c sig6'

non-inferiorita (p<o.001) in entrambi i bracci di trattamento con FIASP

Adattato da Buse JB et al, DOM 2018
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Figura 5. Effetto degli analoghi insulinici ultrarapidi sulle ipoglicemie gravi o confermate con misurazione della glicemia (BG-con-

firmed) durante 26 settimane di trattamento nello studio ONSET 8. (* p=0,024; ipoglicemia confermata con BG: valore PG<3,1

L (56 mg/dL))
Adattato da Buse JB et al. DOM 2018
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A randomized, multicentre trial evaluating the efficacy and KLONOFF et aL.
safety of fast-acting insulin aspart in continuous subcutaneous Diabetes Obes Metab. 2019:21:961-967.
insulin infusion in adults with type 1 diabetes (onset 5)

Materials and Methods: This was a double-blind, treat-to-target, randomized, 16-week trial

\
investigating CSII treatment with faster aspart (n = 236) or |1Asp (n = 234). All available informa- G\O\Og
tion, regardless of treatment discontinuation, was used for the evaluation of effect. 6\0‘\6\0
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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.
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The present trial is the first to evaluate the efficacy and safety of an ultra-fast-acting insulin in CSIlI therapy in a large number of
participants

In summary, this trial showed that faster aspart provides an effective and safe option for CSIl treatment in people with T1D, with
improvements in PPG control reflected in meal-test and CGM results.



Ultra-rapid BioChaperone Lispro improves postprandial blood

Diabetes Obes Metab. 2018,20:2627-2632.

glucose excursions vs insulin lispro in a 14-day crossover

treatment study in people with type 1 diabetes

Grit Andersen MD? | Grégory Meiffren PhD? | Daniela Lamers PhD? |
J. Hans DeVries MD! @ | Aymeric Ranson MSc? | Cyril Seroussi MSc? |
Bertrand Alluis PhD? | Martin Gaudier PhD? | Olivier Soula PhD? | Tim Heise MD?!

Materials and Methods: In this randomized, double-blind study, participants self-administered O\og\
individualized bolus doses of BCLIS or LIS during two 14-day periods in a crossover fashion. 6‘09\’
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injected at t +éﬁa cted at t0. BCLIS was shown to have safety and tolerability similar
to Lls,g(@i\ﬂ?ectms\f\e reactions occurred with BCLIS.

aQ‘eQ net

?e( In conclusion, the present study showed improved early PK and

PD properties of BCLIS vs LIS, with the potential to reduce the risk of
daytime postprandial hypoglycaemia and offering patients flexibility
of the insulin administration time. The results of this trial justify fur-
ther development of BCLIS.



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.
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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]



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.
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r&[Q}Qan pE%ma glucose concentration over time for URLi and Humalog® (a trademark of Eli Lilly and

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 (CSIl) 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.



Vantaggi delle insuline ‘ultrarapide’ nel DM1.:
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