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‘Glucose triad’ of diabetes
Mmanagement

Postmeal glucose

FPG HbA .
Basal glucose Average long-term
level glucose level

HbA, . = glycated haemoglobin
FPG = fasting plasma glucose



Postprandial glucose makes a major
contribution to overall glycaemia
across a range of HbA,_values

[ Postprandial
80 - hyperglycaemia

T T B Fasting

hyperglycaemia

Contribution (%)

(<7.3)  (7.3-8.4)  (8.5-9.2) (9.3-10.2) (>10.2)
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A: The seven-point glucose profiles for patients on basal insulin versus other treatments at
week 24 or 28.
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Daily glycemic variation (mmol/L) with worsening
glycaemic control in type 2 diabetes
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Reviews/Commentaries/ADA Statements
M ETA-ANALYSIS

Efficacy of Insulin Analogs in Achieving
the Hemoglobin A, Target of <7%
in Type 2 Diabetes

Meta-analysis of randomized controlled trials

- 1 - 2
DAr1iO GIUGLIANO, MD, I‘H{) PaoLo CHIODINI, MD ,
MariAa IpA MAIORINO, MD | ANTONIO CERIELLO, MD 1
G1USEPPE BELLASTELLA, MD KATHERINE ESPOSITO, MD, PHD

Diabetes Care 34:510-517. 2011



Percent of patients with Hb Alc <7%:

Study (first author ~ Biphasic Basal Odds Ratio Odds Ratio (95% CI)
year, reference) N % N (%)
Malone, 2004 [23] 67 42% 67 18% . 3.26 (1.52 - 7.01)
Malone, 2005 [24] 97 30% 97 12% o 3.02 (1.43 - 6.36)
Raskin, 2005 [25] 108 66% 114 40% = 2,84 (1.64 - 4.90)
Kann, 2006 [26] 128 33.1% 127 26.2% = 1,39 (0.81 - 2.39)
Jacober, 2006 [27] 59 44% 59 31% . 1.79 (0.84 - 3.82)
Kazda, 2006 [28] 54 59.3% 53 24.5% - 4.48 (1.96 - 10.25)
Holman, 2007 [20] 235 41.7% 234 27.8% — 1.86 (1.26 - 2.74)
Robbin, 2007 [30] 198 56.3% 157 39.7% — 1.88 (1.20 - 2.94)
Buse, 2009 [35] 1045 47.5% 1046 40.3% S B 1.34 (1.13 - 1.60)
Strojek, 2009 [37] 225 44.9% 232 45.7% . 0.97 (0.67 - 1.40)
Pooled* 2176 46.5% 2190 36.1% —— 1.88 (1.38-2.55)
Q2 Cochrane test for Heterogeneity=28.5 (p=0.0008) (P=0.0012)
df=9, 1°=68.5 | 1 T | | 1

0.5 1.0 1.5 3.0 5.0 10.0
Basal better Biphasic better _

Giugliano D Diabetes Care 2011; 34:510-5.



Risk of Hypoglycemia:

Study (first author  Biphasic Basal Odds Ratio Odds Ratio (95% Cl)
year, reference) N % N (%)
Malone, 2004 [23] 67 42% 67 18% = 3.26 (1.52-7.01)
Malone, 2005 [24] 97 30% 97 12% - 3.02 (1.43 - 6.36)
Raskin, 2005 [25] 108 66% 114 40% - 2.84 (1.64 - 4.90)
Kann, 2006 [26] 128 33.1% 127 26.2% B E— 1.39 (0.81 - 2.39)
Jacober, 2006 [27] 59 44% 59 31% = 1.79 (0.84 - 3.82)
Kazda, 2006 [28] 54 59.3% 53 24.5% = 4.48 (1.96 - 10.25)
Holman, 2007 [29] 235 41.7% 234 27.8% — . 1.86 (1.26 - 2.74)
Robbin, 2007 [30] 158 56.3% 157 39.7% — 1.88 (1.20 - 2.94)
Buse, 2009 [35] 1045 47.5% 1046 40.3% I 1.34 (1.13 - 1.60)
Strojek, 2009 [37] 225 44.9% 232 45.7% —— 0.97 (0.67 - 1.40)
Pooled* 2176 46.5% 2190 36.1% ~—— 1.88 (1.38-2.55)
Q? Cochrane test for Heterogeneity=28.5 (p=0.0008) (P=0.0012)

df=9, 1>=68.5

[ | | I | 1

0.5 1.0 1.5 3.0 5.0 10.0
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Giugliano D Diabetes Care 2011; 34:510-51.



Editorials
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Hypoglycemia as
Pro-atherosclerotic factor

Proinflammatory and Prothrombotic Effects
of Hypoglycemia

H ypoglycemin is known to be intin
sic to the reaument of diabetes be-
cause insulin is 1 powerful glucose-
lowering agent and sulfonylureas exert
their eflect through insulin release by the
pancreatic B-cells. Hypoglycemia oceurs
in association with these two common
modes of therapy and was previously ac-
cepted #s a part of the mreatment of thi
condition. With the arrival of other
modes of diabetes treatment, such as
metformin, thiazolidenediones, a2-
glucosidase inhibiters, and incretins,
which do not induce hypoglycemia ex-
cept when administered in combination
with insulin and sulfonylureas, the issue
of hypoglycemia has to be asse:
the context of both the immedi;

complications.

Vascular complications of hypoghyce-
mia have to be tackled with greater ur-
gency mow because two recenl trials of
intensified diabetes treatment with insu-
lin, the Action to Control Cardiovascular

Risk in Diabetes (ACCORD) trial and Vet
eran’s Affairs Diabetes Trial (VADT), did
not demenstrate 2 reduction in cardiovas-
cular events {1.2). Tn fact, the intensified
insulin treaument arm of the ACCORD
trial had to be halied because of an in-
crease in overall monality, despite a re
duction in acute myocardial infarction
The rate of hypoglycemia i both wials
was significantly increased with intensi-
fied insulin treatment. Although the anal-
ysis of the ACCORD data did not support
the hypothesis that the increased mortal-
ity in the study was a result of hypoglyce-
mia, the fact that hypoglycemia may often
be asymplomatic leaves us witl the pos-
sibility that it may be responsible

The fact that hypoglycemia results in
plateiet hyperaggregability (3) and an in
crease in several factors involved in the
coagulation cascade as been known for
over 2 decades. Activated partial throm
boplastin time is shoriened. fibrinogen
and factor VIIL increase, and platelet
s [all i1 aseociation with hypoglyce-
two studies have
shown that hypoglycemia induces proin-
flammatery changes including an in-

crease in the plasma concentration of
interienkin (IL}-6 (5) and increases in
other proinflammatory mediators, in-
clnding leucocytosis, reactive axygen spe-
cies (ROS) generation, lipid peroxidation,
and levels of wmor necrosis factor-a
{TNFa), IL-1B, and IL-8 {5} Two studdi
published in this issue of Diabetes Care
confirm that hypoglycemia does, indeed,
induce an increase in proinflammatory
mediators and platelet activation, and has
an inhibirary effect on fibrinolytic mech-
anisms. Wright et al. (6) and Gogitidze
Joyetal. (7} hoth used an insulin infusion
10 gradually induce hypoglycemia and
then clamped glucose at hypoglycemic
levels of 2.5 aud 2.9 mmol], respectively
The former maintained hypoglycemia for
60 min while the larter maintained it [:wr
120 min. As is evident from the data, t
effects of the longer duzation of hmnm
cemia in the study by Gogitidze Joy e al
are maore impressive as reflected in the in-
crease in proinflammatory mediators, in
spite of the fact that ghicese concentra-
tions were not as low as those in the study
by Wright el al. The increases in the
dexes of inflammation and oxidati
siress in the stud;, Razavi Nematoll
et al. (5) were even more impressive,
pmhablyhaus.u the mede of induction
ol hypoglycemia was by a &
nous injection, which |
bload glucose concentrations leading to a
rapid release of catecholamines and the
sumulation of the inflammatory response.
In the study by Wright et al., hypoglyce-
mia induced an increase in CD40 expres-
sion or: mononuclear cells and plasma
concentration of CD4OL, as well as an in-
crease i plateler-monocyte aggregates
and P-selectin concentrations with 4
wend toward an mcrease in von Wille-
prand factor concentrations. In the study
by Gogitidze Joy et al., hypoglycemia led.
1o an increase m intercellplar adhesion
molecule ({CAM), vascular cell adhesion
molecule (VCAM), P-selectin, and F-
selectin, 2 well as plasminogen activator
inhibitor-1 (PAT-1), TNFa, IL-6, and vas-
cular endothelial growth facior (VEGE)
Both of these studies included control
arms in which the effect of insulin infu-
sions administered at the same rates as

sbove were investigated while maintain-
ing glicose concentrations in the notmal
range through the appropriate titration of
glucose infusion rates. Both stadies con-
firmed the presence of an anti-inflamma-
tary effect of insulin during infusions
when euglycemia was maintained (8)
Again, the anti-inflammatory effects of in-
sulin were more impressive in the study

tained the infus
whereas the study by Wright etal. infused
insulin for only 60 min. Previous work
h.s consistently shown impressive anli-
matory effects of insulin infused for
120 min or more (8). Thus, in situations
where insulin infusions are used for the
anti-inflammatory and cardioprotective
actions of insulin, extreme care has 1o be
exercised becanse hypoglycemia reverses
the effects of euglycemc hyperinsulin-
emia. It is of interest that hypoglycemia
exents proinflammatory effects similar i
those nr hyperglycemia and ghucase in-
take (9,

Lv-ur\) hypoglycermia resulis in the
induction of rapid inflammatory, plate-
let proaggregatory, antifbrinolytic, ar
prothrombotic responses. This effect of hy-
poglycemia averrides the anti-inflamma-
tory, antiplatelet, and profibrinolytic
effects of imsulin abserved under cuglyce-
mic conditions, In addition, there is also
an increase in ROS generation and lipid

eroxidation, reflecting oxidative sress
Although the hypoglycemic episodes arc
transient, repeated ccourrences of such
ve cumulative effects that
to inflammation-based
processes such gs atheropenesis and its
thrombotic complications. These deu
mental effeets would add to the prev

both silent and
mia on carcliac angima. In one study
valving diabetic patients with coronary
heari disease who were continuously
monitared for blood glucose concentra
tions and electrocardiographic changes, it
was demonsirated that there was chest
pain associated with hypoglycenia in
20% of the patients. of whom 40% had
concomitant electrocardiogram (ECG)
changes consistent with ischemia (117
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Summary

Acute hypoglycaemia provokes pmfound physmlogmal changes an‘ccung the
cardiovascular system and several
as a consequence of sympatho-adrenal activation and counter-regulatory
honnana[ secretion. Many of these responses have an important role in
the brain from , through altering regional blood

flow and promoting metabolic changes tha( will restore blood glucose to
normal. In healthy young adults the cardiovascular effects are transient
and have no obvious detrimental consequences. However, some of the
effected changes are potentially pathophysiological and in people with
diabetes who have developed endothelial dysfunction, they may have an
adverse impact on a vasculature that is already damaged. The acute
haemodynamic and haematological changes may increase the risk of localized
tissue ischaemia, and major vascular events can certainly be precipitated by
acute hy'poglycnemm These include myocardial and cerebral ischaemia and

infaretion. i diabetic reti often i

after strict glycaemic control is instituted, the latter being associated with
a threefold increase in frequency of severe hypog]vcaeuun‘ and enhanced
exposure 1o m)]d hy ia. The possible these
duced effects include changes, white cell

. aclmauon, vasoconstriction, and the release of inflammatory mediators and

cytokines. The concept that acute hypoglycaemia could aggravate vascular
compllcauuns associated with diabetes is discussed in relation to evolving

of the of ath is and blood vessel
disease. Copyright © 2008 John Wiley & Sons, Ltd.

Keywords diabetes;
complications

vascular

Hypoglycaemia is a common and much feared side effect of insulin
treatment for diabetes, and is the major barrier to achieving and maintaining
optimal glycaemic conrrol. Strict glycaemic control using intensive insulin
therapy increases the risk of severe hypoglycaemia threefold [1]. Despite
the frequency of this metabolic problem, the short-term consequences of
exposure to ia are not fully elucid: Although the i
effects on the brain affecting cognition, mood, and conscious level are widely

i it is often that also exerts profound
effects on various constituents of the blood and on the vasculature. Although
the effects are transient and unlikely to exert any long-term consequences
on a healthy circulation, the potentially deleterious effects on a damaged
vasculature should be considered. People with diabetes have an increased
risk of developing vascular disease, and many have established micro- and
macrovascular complications of varying severity. Figure 1 depicts the




“Pharmacotherapy: GLP-1 analogues and insulin: sound the
wedding bells?”

GLP-1 action Type 2 diabetes mellitus Insulin action

— ——
pcell mass i.\_ _—
Mew p-cell formation 1 Em— |3::ell mass ———— Preservation of p-cell function
pcell apoptosis 4+ _— p-cell apoptosis 1

Coe®®

Insulin biosynthesis t _— Islet insulin content }  -s———— Insulin content t
Insulin secretion t e I ATAVAVAVAVAVAVAY
(glucose-dependent) Reduced insulin secretion =+——— Endogenous insulin secretion |
Glucagon secretion } — Glucagon secretiont —+——— Glucagon secretion }
(Elucose-dependent)

Hepatic glucose production } ———— Hepatic glucose output { ==—— Hepatic glucose production

Inzulin action t —_— Glucose uptake § - Glucose uptake t

Gastric emptying | Abnormal gastric motility

Figure 1 | Schematic view of mechanisms of action of GLP-1 analogues and long-acting insulin
ith respect to the pathophysiological phenotype of type 2 diabetes mellitus. *Shown in rodents
or in vitro models only.

Nauck MA & Meier J.J » Nat. Rev. Endocrinol. 2011 Apr;7(4):193-5



Liraglutide added to detemir (IDet) : HbA1c values after 26 weeks
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Sitagliptin or Exenatide added to Insulin Glargine:
Effects on HbA1c and on Postprandial Hyperglycemia
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Source: Arnolds S, et al. Diabetes Care 2010;33:1509—-15.



Sitagliptin or Exenatide added to Insulin Glargine:
Effects on
Hypoglycemia and Body Weight

Hypoglycemia Body Weight
(BG <2.8 mmol/L [50 mg/dL])
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Source: Arnolds S, et al. Diabetes Care 2010;33:1509—-15.



Exenatide “twice-a-day” plus Insulin Glargine — effects on

HbA1c and Body Weight

Source: Buse JB, et al. Ann Intern Med 2011;154:103-12.
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Exenatide “twice-a-day” plus Insulin Glargine — effects on
Glucose Profiles

Glucose level (mmol/L)

13
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Data are LS mean + ClI; "p < 0.001; Tp < 0.01 for between-group comparison

Buse JB, et al. Ann Intern Med 2011;154:103—-12.



The GetGoal Program: Lixisenatide plus Insulin Glargine

Basal Insulin - GLP-1 RA

» Simple to initiate » Simple to use

= Control FPG while limiting nocturnal g = Control PPG and some FPG

hypoglycemia = Decrease gastric emptying, improves -

» Decrease hepatic glucose cell function
production and improve B-cell

. » Control glucagon overexpression
function

= No or reduced increase in
hypoglycemia

» Weight loss ~1-3 kg

» Less hypoglycemia risk vs. NPH
= Weight gain ~1-3 kg

Synergic Effects

\

Optimal HbA1C control



Lixisenatide in the treatment of Type 2 diabetes

Diet and

exercise

GetGoal-Mono

Monotherapy
i

GetGoal-Mono Japan

Monotherapy

@
‘ i

GetGoal-M

Add-on to MET
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Add-on to MET
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Add-on to MET

1
1
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Add on to SU £ MET

GetGoal-P

Add on to pioglitazone
* MET

GetGoal-M-Asia

Add on to MET* SU

Basal
insulin +

OADs

GetGoal-L

Add on to basal insulin
+ MET

GetGoal-L-Asia

Add on to basal insulin
+su

GetGoal-Duol

Add on to insulin
glargine * MET

www.clinicaltrials.gov; Horowitz M. et al. Adv Ther (2013), DOI 10.1007/512325-013-0009-4; Raccah D. et al. Expert Rev. Endorcinol.
Metab. 8(2) doi 10.1586 EEM.12.82 (2013); RCP lixisenatide


http://www.clinicaltrials.gov/

Changes in HbA1c with Lixisenatide on top of basal insulin +/- OHG
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(1) Lixisenatide on top of basal insulin (Lantus® 50.1% of pts) +/- metformin
Duration of T2DM at screening Lixisenatide (L) 12.5 years / Placebo (P) 12.4 years
BMI (kg/m?) at baseline L 31.9/ P 32.6 — Lantus® dose at baseline L 54.0U / P 57.6U
MC Riddle, ADA 2012 (abstract 983-P)
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(2) Lixisenatide on top of basal insulin (Lantus® 60% of pts) +/- sulfonylurea
Duration of T2DM at screening L 13.7 years / P 14.1 years

BMI (kg/m?) at baseline L 25.4 / P 25.2 — Lantus® dose at baseline L 24.9U / P
24.1U; Y Seino, et al. Diabetes, Obesity and Metabolism online, May 30, 2012

(abstract 62-OR) Raccah D. et al. Expert Rev. Endorcinol. Metab. 8(2) doi 10.1586 EEM.12.82 (2013); RCP lixisenatide



Pharmacodynamic characteristics of
lixisenatide once daily versus
liraglutide once daily in patients with
type 2 diabetes insufficiently
controlled on metformin

Kapitza C, Forst T, Coester HV, Poitiers F, Ruus P, Hincelin-Méry A

Diabetes Obes Metab. 2013
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Figure 1. Postprandial plasma glucose pharmacodynamics. (A) Mean % s.e.m. postprandial plasma glucose change from premeal
values at baseline and day 28; (B)Mean * s.e.m. of raw data for 24-h postprandial plasma glucose profiles at baseline and day 28;
(C)Mean + s.e.m. of raw data for postprandial plasma glucose profiles at baseline and day 28, for the first 270 min after study drug
administration; (D) Mean * s.e.m. plasma postprandial glucagon change from premeal concentration at baseline and day 28; (E)
Mean % s.e.m. postprandial serum C-peptide change from premeal concentration atbaseline and day 28; PPG, postprandial plasma
glucose; s.e.m., standard error of the mean. Kapitza et al. Diabetes Obes Metab. 2013



A comparison of adding liraglutide
versus a single daily dose of insulin
aspart to insulin degludec in subjects
with type 2 diabetes (BEGIN: VICTOZA
ADD-ON).

Mathieu C, Rodbard HW, Cariou B, Handelsman Y, Philis-Tsimikas
A, Ocampo Francisco AM, Rana A, Zinman B; BEGIN: VICTOZA
ADD-ON (NN1250-3948) study group.

Deg+Lira improved long-term glycaemic control, with weight loss
and less hypoglycaemia versus adding a single daily dose of IAsp
in patients with T2DM inadequately controlled with

IDeg + metformin.

Diabetes Obes Metab 2014;16:636-644
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A comparison of adding liraglutide versus a single daily dose of insulin aspart to insulin
degludec in subjects with type 2 diabetes (BEGIN: VICTOZA ADD-ON)
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A comparison of adding liraglutide versus a single daily dose of insulin aspart to insulin
degludec in subjects with type 2 diabetes (BEGIN: VICTOZA ADD-ON)
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Figure 2.

Hypoglycaemia: (A) overall confirmed and nocturnal
confirmed hypoglycaemia rates during Trials 3579 and 3643
and during Trial 3948 (SAS). Mean cumulative function of
confirmed [B (SAS); E (NAS)], nocturnal confirmed [C (SAS);
F (NAS)] and diurnal confirmed [D (SAS); G (NAS)]
hypoglycaemic episodes. Plots B, C and D include data from
Trial 3948. Plots E, F and G include data from Trials 3579,
3643 and 3948. Treatment during Trials 3579 and 3643 was
with IDeg + metformin. Statistical comparisons are based on
FAS. No statistical comparisons were made between the FAS
(randomized subjects) and NAS (non-randomized subjects).
Diurnal period: the period between 06:00 and 00:00 hours
(both included). FAS, full analysis set; IDeg, insulin degludec;
IAsp, insulin aspart; Lira, liraglutide; NAS, non-randomized
analysis set; OR, odds ratio; SAS, safety analysis set.

Diabetes Obes Metab 2014:16:636-644



Efficacy and safety of a fixed-ratio combination of
Insulin degludec and liraglutide (IDegLira) compared
with its components given alone: results of a phase 3,
open-label, randomised, 26-week, treat-to-target trial in
Insulin-naive patients with type 2 diabetes

Gough SCL, Bode B, Woo V, et al.

IDegLira combines the clinical advantages of basal insulin and
GLP-1 receptor agonist treatment, resulting in improved
glycaemic control compared with its components given alone.

Lancet Diabetes Endocrinol. 2014, 2:885-893.



Better Glycemic Control and Less Weight Gain
with Once Weekly Dulaglutide versus Once Dalily
Insulin Glargine, Both Combined with Pre-Meal
Insulin Lispro, in Type 2 Diabetes Patients
(AWARD-4)

Johan Jendle,! Julio Rosenstock,? Lawrence Blonde,3 Vincent Woo,4
Jorge Gross,® Honghua Jiang,® Zvonko Milicevic,’

lEndocrine and Diabetes Center, Karlstad and Faculty of Health Sciences and Medicine,
Orebro University, Sweden; 2Dallas Diabetes and Endocrine Center, Dallas, TX, USA;
30chsner Medical Center, New Orleans, LA, USA; “University of Manitoba, Winnipeg,
Manitoba, Canada; Federal University of Rio Grande do Sul, Porto Alegre, Brazil; ®Eli Lilly
and Company, Indianapolis, IN, USA; “Eli Lilly and Company, V

Poster presented at: American Diabetes Association 74th Annual Scientific Sessions, June 13-17, 2014
San Francisco, CA. Poster 962-P



Study Rationale

The AWARD-4 trial is the first study exploring use of
a GLP-1 receptor agonist with mealtime insulin and
was designed to compare dulaglutide to basal
Insulin glargine, both in combination with prandial
Insulin lispro, In patients poorly controlled on
conventional insulin therapy



A1C Change from Baseline at 26 Weeks

® DU 1.5 mg
Baseline A1C = 8.5% ® DU 0.75 mg

W Glargine

0.0 -
-0.2 -
-0.4
-0.6 -
-0.8 -
-1.0 -
-1.2
-1.4

-1.6 -
1.8 - | | -0.17 (-0.33, -0.02)?

| -0.22 (-0.38, -0.07)?

A1C, Change from Baseline (%)

Ttp <0.025 superiority vs glargine
Data presented are LS means + SE
aTreatment difference (nominal 95% CI), ITT, ANCOVA LOCF analysis

American Diabetes Association 74th Annual Scientific Sessions, June 13-17, 2014 San Francisco, CA. Poster 962-P



Composite Endpoints

DU 1.5 mg DU 0.75 mg Glargine

Patients Achieving N =295 N =293 N =296
Al1C <7.0% n (%) n (%) n (%)
Without Documented Symptomatic Hypoglycemia

Week 26 57 (20.7)* 58 (20.9)* 36 (12.9)

Week 52 54 (19.6)* 52 (18.8) 35 (12.5)
Without Nocturnal or Severe Hypoglycemia

Week 26 148 (53.8)* 151 (54.5)## 79 (28.2)

Week 52 121 (44.0)% 122 (44.0)## 75 (26.8)
Without Weight Gain and Nocturnal or Severe Hypoglycemia

Week 26 90 (32.7)* 68 (24.5)* 17 (6.1)

Week 52 54 (19.6)* 52 (18.8)* 14 (5.0)

#p <0.05 vs glargine, #p <0.001 vs glargine
Note: Weeks 26 and 52 values were based on the last visit information (ITT, LOCF)

American Diabetes Association 74th Annual Scientific Sessions, June 13-17, 2014 San Francisco, CA. Poster 962-P



Conclusions

Dulaglutide (£ metformin), in combination
with insulin lispro, is an effective and safe
option for treatment intensification in patients

with type 2 diabetes and inadequate control
on 1 to 2 doses of insulin

American Diabetes Association 74th Annual Scientific Sessions, June 13-17, 2014 San Francisco, CA. Poster 962-P



Incretin-based Therapies : Benefits beyond Glycemic Control

Incretin
enhancers / mimetics

Cardioprotective
Effects
J/= Body weight J Infarct size
¥ Blood pressure ? Post-ischemic
Y CVrisk factors myocardial
- Improved lipid function
profile 7 Post-ischemic
- Decreased survival
inflammatory 7 Cardiac output
markers
Hypoglycemia

Greeve et al. Br J Pharmacol 2009; 157: 1340-51. Mudaliar & Henry. Am J Med 2009; 122: S25-36



GLP-1 reduces endothelial dysfunction,
iInflammation and oxidative stress
induced by both hyperglycemia and
hypoglycemiain type 1 diabetes

Ceriello A, Novials A, Ortega E, Canivell S, La Sala L, Pujadas G,
Esposito K, Giugliano D, Genovese S

Diabetes Care 2011; 34:1-6



Protective effect of GLP-1 during both

hypoglycemia and hyperglycemia in TIDM
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Ceriello A, et al. Diabetes Care 2011; 34:1-6.



Simultaneous GLP-1 and Insulin
Administration Acutely Enhances Their
Vasodilatory, Antiinflammatory, and
Antioxidant Action in Type 2 Diabetes

Ceriello A, Novials A, Canivell S, La Sala L, Pujadas G, Esposito K,
Testa R, Bucciarelli L, Rondinelli M, Genovese S.

Diabetes Care 2014;37: 1938-1943




Changes in glycemia, FMD, IL-6, sSICAM-1, nitrotyrosine, and 8-iso-PGF2a during
normoglycemic-normoinsulinemic and normoglycemic-hyperinsulinemic clamps in type 2
diabetes (n = 12).
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Changes in glycemia, FMD, IL-6, sSICAM-1, nitrotyrosine, and 8-iso-PGF2a during

hyperglycemic-normoinsulinemic and hyperglycemic-hyperinsulinemic clamps in type 2
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Figure 2 Changes in glycemia, FMD, IL-
6, SICAM-1, nitrotyrosine, and 8-iso-
PGF2a during hyperglycemic-
normoinsulinemic and hyperglycemic-
hyperinsulinemic clamps in type 2
diabetes (n = 12). Glycemia, FMD, IL-6,
sICAM-1, nitrotyrosine, and 8-iso-
PGF2a changes during hyperglycemic-
normoinsulinemic clamp (A),
hyperglycemic-normoinsulinemic clamp
plus GLP-1 (A), hyperglycemic-
hyperinsulinemic clamp (o), and
hyperglycemic-hyperinsulinemic clamp
plus GLP-1 (m). Data are mean £ SEM.
*P < 0.01 vs. basal. £P < 0.05 vs.
hyperglycemic-normoinsulinemic clamp.
8P < 0.05 vs. hyperglycemic-
normoinsulinemic clamp plus GLP-1. #P
< 0.05 vs. hyperglycemic-

hyperinsulinemic clamp.
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CONCLUSIONS

« Post-prandial hyperglycemia is a key component of the
glycemic control;

« The association of basal insulin and GLP-1 RA agonist
targets both fasting and post-prandial hyper?:ycemia, with
less hypoglycemia and increase in body weight;

« GLP-1 RA agonist may offer a cardiovascular protection
independent from their hypoglycemic activity.
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