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Background: GLP-1 recoptor agonists {GLP-1 Abs) with exenatide bid. first approved o treat tvpe 2 diabetes in 2005 have been further
developed to yiald effective compounds/proparations that have overcome the crginal problam of rapid elimination {short half-life), initialhy
necessitating short infervals between Injeclions (bwice daily for exenatide b..d.).

Scope of raview: To summarize current knowledge about GLP-1 receplor aganist,

Major conclusions: At present, GLF-1 Fds are injected fwice daify (2xenatide bi.d.), once daily (lixizenatide and firagiutide], ar ance weekly
(exenatide once weekly, dulagiutide, albiglutice, and semaglutide), & daily oral preparation of ssmaglutide, which has demonstrated clinical
effectiveness close to the once-weekly subcutaneous preparalion, was recently approved, All GLP-1 FAs share commoen mechanisms of action:
augmentation of hyperglycemia-induced insulin sscretion, suppression of glucagon secrefion at hyper- or euglycemia, deceleration of gastric
amptying preventing large post-meal glycemic Increments, and a reduction in calorie intake and body weight. Shorb-acting agents jsxenatide
bid., [ixisenatice) have reduced effectiveness on ovemight and fasting plasma glucnss, but maintain thair effect on gastric emplying during long-
term reatment. Long-acting GLP-1 RAs (iraglutide, once-weskly exanatide, dulaglutide, albiglutide, and semaglutide) have more profound elfects
o overnight and fasting plasma glucose and HEty ., both on-a background of oral glucose-lowering agents and in cormbination with basal insulin,
Effecls on gastric emptying decrease over time (lachyphylaxis), Given a similar, il not superior, effectvoncss for HbAy, reduction with additional
weight reduction and no intrinsic risk of hypoglycemic spisodes, GLP-1RAs ane recommended as the preferred first injectable glucose-lowering
therapy for type 2 diabetes, even belore insulin treatment, However, GLP-1 BAs can be combined with (basall insulin in either free- or fived-dose
preparations. More recontly developed agents, in particular semaglutide, are characlerized by greater efficacy with rospect to lowering plasma
glucose as well as body weight, Since 2016, several cardiovascular [CV) autrome studies have shown that GLP-1 RAs can effectively provant CV
evenls such as acutc myocardial Infarction or stroke and associated martallyy. Therefore, guidelines paricularly recommend treatment with GLP-
1 RAsg in patients with pre-existing atherosclerotic vascular disease (for exampla, previous CV events). The evidence of similar effacts in lower-rigk
subjrcts is nof quite as strong. Since sodiuméglucose cotransporter-2 (SGLT-2) inhibitor freatment reduces GV events as well fwith the effect
mainky driven by a reduction in heart fallure complications}, the individual risk of ischemic or heart failure complications should guide the chales of
treatment, GLP-1 RAs may also help prevent renal complications of type 2 diabetes, Diher active research arsas in the field of GLP-1 BAs are the
definition of subgroups within e type 2 disbetes population who particularly bensfit from treatment with GLP-1 RAs. These include pharma-
togenomic approaches and the characterization of non-responders. Nowel indications for GLP-1 RAs oulside hype 2 diabetes, such as type 1
digbetes, neurndegenerative diseases, and psoriasis, are being explored. Thus, within 15 years of their inial introduction, GLP-1 AAs have
become a well-established class of glucose-lowering agents that has the patental for furher development and growing im pact for treating type 2
diabetes and potentially other diseazes.
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1. DEVELOPMENT OF GLP-1 RAS iCopenhagen, Denmark) [1] and Joel Habenor (Boston, MA, US4 [2]

were e first e correctly identify “truncated” GLP-1 (GLP-1 [—36

The identification of gut-derived glucagon-like peptide-1 {GLP-1),
putatively belonging to the family of incretin hormones (e, gastroin-
testinal hormones released afler nutrient intzke with the abiliy o
glucose-dependently augment insulin secretory responsss during
perinds characterized by hyperglycemia) trigpered the development of
GLP-1 receptor aganists {GLP-1 RAs). The groups around Jens Holst

amide], the amidated form [1], or GLP-1 [7- 37], the glycine-extended
form [2]), as the product(s) of proglucagon translational processing in
mammalizn gut mugosa L cells) as published In 1887, Based on the
progiucagon nucleotide ssquence, prior assumplions regarding pro-
cessing enzymes led to an erroneous GLP-1 sequencs longer by 6 N-
lerminal aminn acid residues [3. However, “uncaled” GLP-1 was
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