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Can exenatide flatten the post-prandial glucose curve in type 1 
diabetes?
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Attainment of recommended glycaemic control for people 
with type 1 diabetes (T1D) is challenging and requires life-
long self-management with insulin therapy. Approaches to 
restore pancreatic beta-cell function to reverse T1D such 
as islet/pancreas transplant, immunomodulatory therapies 
and stem cell therapies have not yielded acceptable safety 
and/or efficacy outcomes (1). Management of T1D 
therefore focuses on intensive insulin therapy to achieve 
near normoglycaemia and avoid long-term micro- and 
microvasculature complications (2). Despite improvements 
in insulin analogues and advances in diabetes technologies, 
less than 30% of people with T1D reach recommended 
glycaemic targets (3). Intensive insulin therapy is associated 
with increased risk of hypoglycaemia and weight gain (4).

Even with intensive insulin therapy, management of post-
prandial hyperglycaemia remains challenging due to delays 
in subcutaneous insulin absorption. It has been proposed 
that high glycaemic variability is associated with increased 
risk of vascular complications in people with T1D (5),  
although this has not been consistently reported (6,7). 
Approaches to minimise post-prandial hyperglycaemia and 
improve glycaemic control, without increasing the risk of 
hypoglycaemia or weight gain are being pursued. 

Anti-hyperglycaemic agents licenced for use in type 2 
diabetes (metformin, Glucagon-like peptide-1 (GLP-1) 
receptor agonists, dipeptidyl peptidase 4 (DPP 4) inhibitors 
and sodium-glucose transport protein 2 (SGLT2) inhibitors 
have been considered as candidate therapies to reduce post-
prandial hyperglycaemia and improve glycaemic control 
in people with T1D. Several of these medications have 

favourable effects on weight, cardiovascular and renal 
systems in people with type 2 diabetes. SGLT2 inhibitors 
were the first adjunctive therapy to insulin approved for use 
in Europe in the management of T1D (8), despite being 
associated with increased incidence of diabetic ketoacidosis 
in a clinical trial setting (9). Whether these agents also have 
beneficial cardiovascular and renal profiles in people with 
T1D has not yet been determined.

GLP-1 receptor agonists mediate their glucose lowering 
effect through enhanced glucose-dependent secretion of 
insulin in those with residual beta-cell function, inhibition of 
glucagon secretion and slowed gastric emptying. They also 
lower body weight through reduced food intake (10). The 
beneficial effects of GLP-1 receptor agonists on glycaemic 
control, body weight and cardiovascular disease have led to 
recommendations for early use in those with type 2 diabetes 
and high risk or established cardiovascular disease (11). 
Previous studies assessing long-acting adjunctive GLP-1 
receptor agonists in people with T1D have demonstrated 
small reductions in HbA1c of 2–3 mmol/mol and bodyweight 
loss of 4–6 kg (12,13). However there was increased risk of 
symptomatic hypoglycaemia and hyperglycaemia with ketosis 

The authors of the MAG1C study hypothesised that 
addition of the short-acting GLP-1 receptor agonist 
exenatide (Byetta), administered subcutaneously three times 
a day before meals, as an adjunct to basal bolus insulin 
injections could improve glycaemic control measured 
by HbA1c (primary endpoint) by reducing post-prandial 
glycaemic excursions without increasing the risk of 
hypoglycaemia, in combination with bodyweight reduction 
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in people with T1D (14). 
The double blind randomised placebo controlled trial in 

adults with T1D on multiple daily insulin injections (BMI 
>22 kg/m2 and HbA1 >59 mmol/mol), demonstrated no 
clinically meaningful effect of prandial exenatide on HbA1c 
(primary outcome) or post-prandial glycaemic excursions 
after 26 weeks compared to placebo. Initial improvements 
in HbA1c observed at 12 weeks were not sustained at 
26 weeks. HbA1c changed by −3.2 mmol/mol (−5.0 to 
−1.4) with exenatide and −2.1 mmol/mol (−3.7 to −0.6) 
with placebo after 26 weeks, with an estimated treatment 
difference of −1.1 mmol/mol (−3.4 to 1.2; P=0.36). Mean 
glucose concentration, time in target glucose range and 
time in hyper- and hypoglycaemia were also unaffected 
after 26 weeks and there were no differences in measures of 
glycaemic variability between the two groups.

The discontinuation rate in the study was high (21%; 
23 of 108) over the 26-week intervention period, and was 
greater in the exenatide arm (31%; 17 of 54) and likely led 
to the study being underpowered for the primary endpoint. 
A per protocol analysis did not find any relevant changes 
in the between-group difference of HbA1c after 26 weeks. 
The high burden of the study intervention with 3 additional 
injections per day in a cohort already taking 4–5 injections 
per day may have played a role, while the differential effect 
between the two arms also suggests a tolerance issue with 
exenatide itself, supported by the reporting of frequent 
gastro-intestinal side-effects. The need for standardised 
insulin dosing protocols may have been why the protocol 
excluded those using insulin pump therapy, but given that 
technology uptake is increasing, the generalisability of the 
results is limited; retention and adherence may have been 
improved by including those using pump therapy.

While the MAG1C study demonstrates that adjunctive 
exenatide has little to offer in terms of glycaemic benefit 
in T1D, the potential for safe and effective weight loss to 
reduce cardiovascular risk in those with T1D should not be 
underestimated. In the MAG1C study, adjunctive prandial 
exenatide was associated with a body weight reduction of 
4.4 kg and a reduction in total daily insulin dose of 9.0 units 
per day; a difference attributable to reductions in prandial 
insulin dose (delayed gastric emptying and suppressed 
glucagon release) rather than to a direct body weight 
related reduction in basal insulin dose. Despite significant 
weight reduction with adjunctive exenatide compared to 
placebo, there was no increase in the risk of hypoglycaemia 
after initial insulin dose titration, and in contrast to 
previous studies with longer-acting GLP-1 receptor agonist 

liraglutide, there were no episodes of hyperglycaemia with 
ketosis in this study (12,13). As with other studies of GLP-
1 receptor agonists, exenatide was associated with increased 
risk of nausea and vomiting compared with placebo.

Population mean BMI in people with T1D is increasing 
and the risk of major cardiovascular adverse events increases 
with increasing BMI (15). Could prandial exenatide be 
a potential weight management strategy for people with 
obesity and T1D? With the burden of three additional 
injections per day, and the adverse gastro-intestinal side-
effects exenatide would likely appeal to only the most 
motivated of individuals. 

Investigation of potential long-term cardiovascular 
benefits of exenatide, and other GLP-1 receptor agonist 
in people with T1D requires larger and longer studies 
and given the high drop-out rate in this study, exenatide is 
unlikely to be the GLP-1 receptor agonist of choice for this 
indication. 

It is possible that in selected sub-populations with T1D 
e.g., those with obesity and/or those with residual beta-cell 
function, adjunctive prandial exenatide may have greater 
benefits on both glycaemic control and weight loss than 
observed in this study population. The risks and benefits 
of this treatment would need to be weighed up on an 
individual basis. It is unlikely that the favourable effect on 
weight loss alone is enough to justify adjunctive exenatide 
for this indication in the general T1D population. 
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