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Liraglutide forms an effective treatment
for high blood glucose levels in
type 2 diabetes mellitus
A comparison of GLP-1 agonists liraglutide and albiglutide in terms of
pharmacodynamics, pharmacokinetics, and clinical relevance.
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This drug review compares two glucagon-like peptide 1 (GLP-1) agonists
liraglutide and albiglutide. GLP-1 agonists are a common second-line treatment
for type 2 diabetes mellitus. Drugs in this class of GLP-1 agonists make use of
the incretin effect to stimulate a feedforward response for insulin secretion from
the ß-cells of the pancreas. This review intends to delineate key
pharmacokinetic and pharmacodynamic differences between the two drugs in
order to gain a comprehensive understanding of the benefits of one treatment
type over the other. Through analysis of these properties, in addition to their
effectiveness in lowering plasma glucose concentration, and potential side
effects, it was determined that liraglutide forms the more effective treatment for
type 2 diabetes mellitus.

Introduction
A 25% relative reduction in the overall mortality from noncommunicable diseases such as
diabetes was the top priority outlined by the WHO in their 2014 Global Status Report (WHO,
2014). To stress the urgency of achieving this goal, type 2 diabetes mellitus (T2DM) which
comprises 90% of all diabetic cases (Jacobsen et al., 2016) is already a growing international
epidemic with a prevalence of 380 million cases projected by 2025 (Piya et al., 2008). The
main etiological factor in the onset of T2DM is insulin resistance which leads to the
manifestation of hyperglycemia - the most common cause of which in humans is owed to
obesity (Olefsky, 2016).
In terms of pharmacological treatment, the recommended first line is to prescribe
metformin, an oral anti-hyperglycemic agent. In the event that glycemic control in not
accomplished through metformin monotherapy, individualized treatment with two drug
combination therapy involving glucagon-like peptide 1 (GLP-1) receptor agonists is a common
second-line option (Marín-Peñalver et al., 2016). As a general overview, this class of drugs
targets the incretin system to reduce hyperglycemia via promoting glucose-dependent insulin
secretion while inhibiting glucagon release. An advantage of GLP-1 receptor agonists is that
they have a lower risk of causing hypoglycemia in comparison with older insulin
secretagogues, such as sulfonylureas or meglitinides (American Diabetes Association, 2012).
Since the introduction of the first GLP-1 receptor agonist, exenatide, several other GLP-1
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receptor agonists have been approved for pharmaceutical use. Each of these agonists vary in
terms efficacy and tolerability, dosing frequency, administration requirements and cost.
This review discusses the mechanism of action of GLP-1 agonists, and critically compares two
GLP-1 agonists, liraglutide and albiglutide, in terms of pharmacokinetics, pharmacodynamics,
safety and clinical significance.
Pathophysiology of Type 2 Diabetes Mellitus
Glucose Homeostasis
Maintaining glucose homeostasis is a crucial regulatory process of the body. Imbalances in
plasma glucose, such as that seen in T2DM can cause organ damage, with serious
manifestations such as blindness, renal disease, and non traumatic limb amputation (Saltiel,
2001). This imbalance is caused by the failure of the hormone insulin to properly regulate
carbohydrate and lipid metabolism (Saltiel, 2001). The physiological set point for glucose
concentration of around 5 nm (Saltiel, 2001) is maintained by the opposing actions of the
hormones insulin and glucagon.

Figure 1. Glucose homeostasis between endogenous production and increased glucose levels
in the plasma following a meal (Kowalsky & Bruce, 2014).
After a meal, there is an increase in plasma levels of glucose. This glucose is transported
into the ß cells of the islets of Langerhans in the pancreas by low affinity GLUT2 transporters.
The low affinity of these transporters ensures that they are greatly sensitive to changes in
plasma glucose concentration, allowing an increase or a decrease in the rate of glucose transport
proportional to the glucose concentration in the blood (Saltiel, 2001). Once in the ß cells,
glucose is phosphorylated by glucokinase, an enzyme that also has the ability to adjust its
activity in proportion to a range of glucose concentrations (Saltiel, 2001). Glucose then
undergoes a degradation to pyruvate. Through a series of further metabolic reactions in the
mitochondria of the cell, ATP is formed, affecting the intracellular ATP:ADP ratio. This shift
in the ratio causes activation of the sulphonylurea receptor 1 (SUR1) protein, promoting the
closure of inward rectifying potassium channels. Closure of these channels alters the membrane
potential and causes the opening of calcium channels. The increase in the intracellular calcium
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promotes calcium-mediated exocytosis of insulin-containing granules (Stumvoll, Goldstein, &
Haeften, 2005). This first, acute phase is followed by a second, amplifying phase in which the
glucose-derived second messengers heighten the insulin response seen in the first phase (Muoio
& Newgard, 2008). Insulin then proceeds to stimulate glucose uptake into muscle cells and
adipocytes by increasing the concentration of the transporter GLUT4 at the cell surface. Once
in the muscle cell, glucose is phosphorylated and can either be stored as glycogen or oxidized
to generate ATP. In adipocytes, glucose is stored as a lipid. These processes are illustrated in
a broader fashion in figure 1 above. Thus, the actions of insulin to stimulate glucose uptake
and suppress endogenous glucose production via the liver work to reduce plasma glucose levels
(Saltiel, 2001).
Conversely, when plasma glucose concentrations fall, glucagon is secreted by the α cells
surrounding the ß-cells in the pancreas. Glucagon works to promote the release of stored and
synthesized glucose into the bloodstream (Saltiel, 2001). Therefore, the antagonistic actions of
the hormones insulin and glucagon work to maintain the physiological setpoint for plasma
glucose concentration. When this harmonious interaction is disrupted such that hypo- or
hyperglycemia is present, serious consequences can result for the cells and organs of the body.
T2DM is characterized by defects in insulin secretion (notably, insulin resistance) and marked
failure of the compensation mechanisms of the ß-cells of the pancreas to respond to the
hyperglycemia (Baynest, 2015; Saltiel, 2001).
Insulin Resistance
Insulin resistance is present when the effects of insulin are less than expected for glucose
disposal into muscle cells and the suppression of endogenous glucose production (Stumvoll,
Goldstein, & Haeften, 2005). This increase in plasma glucose (or hyperglycemia) occurs in the
presence of hyperinsulinemia in type 2 diabetics, indicating hepatic insulin resistance. A
number of molecular mechanisms have been explored to explain this phenomenon including
alterations in metabolic function; however, research remains incomplete. Insulin sensitivity is
further thought to be influenced by factors such as age, physical fitness, dietary nutrients, and
obesity (Kahn, 2003).
This resistance to insulin results in an inability of the muscle cells to take up circulating
glucose. In certain fat cells, insulin resistance curbs the effects of the hormone’s antilipolytic
effects, causing increased lipolysis and fatty acid release, which dampen insulin’s actions in
suppressing hepatic glucose production. These effects further the progress of insulin resistance
(Saltiel, 2001).
ß-Cell Deterioration.
ß-Cell dysfunction begins to manifest once hyperglycemia is present (Kahn, 2003). ß-Cell
failure marks the transition from insulin-resistance to pathological presentation of T2DM, and
is characterized by a decrease in ß-cell mass and failure of its functions, including glucosestimulated insulin release (Muoio & Newgard, 2008). A pattern of initial compensatory
expansion of ß-cell mass to cope with increased demand for insulin, followed by progressive
islet degeneration has been noted in rodent models (Saltiel, 2001).
The initial compensatory phase is thought to occur as a result of elevated expression of
certain genes encoding an increase in ß-cell mass (Saltiel, 2001). Other stimulating factors such
as growth factor signaling hormones and glucagon-like peptide 1 (GLP-1) have also been
considered to work in this initial period. GLP-1, for example, stimulates ß-cell proliferation
and acts as a survival factor through several molecular mechanisms (Prentki & Nolan, 2006),
which will be further elucidated in the next section.
The second phase involves the progressive deterioration of ß-cell function, following the
inability of these cells to maintain normoglycemia through compensatory mechanisms. This
deterioration is thought to be a result of multiple pathways, including mitochondrial
dysfunction, ß-cell exhaustion, and stress on the endoplasmic reticulum. In normal metabolism
December 2018

38

Ravi

of glucose and free fatty acids, there is superoxide production and exposure of the cell to
reactive oxygen species (ROS). To counter this exposure, uncoupling proteins are activated to
uncouple the oxidation from ATP production, and to heat instead, minimizing the toxic effects
of the ROS. However, this comes at the expense of efficiency in ATP synthesis and insulin
secretion. Therefore, when islets attempt to compensate for hyperglycemia, they risk functional
failure (Prentki & Nolan, 2006). Islets in T2DM are also characterized by amyloid deposits,
which have been shown to cause apoptosis in ß-cells (Butler, et al., 2003).
The incretin effect, GLP-1 and the GLP-1 receptor
GLP-1, a hormone secreted by L-cells of the small intestine, has profound effects on glucose
metabolism in the human body. Upon ingestion of lipids, proteins and glucose, the L-cells
release GLP-1 into the bloodstream, which in turn results in the secretion of insulin into the
bloodstream by the pancreatic β-cells. This response is labeled as the incretin effect. The GLP1 hormone activates many tissues containing cells that express the GLP-1 receptor (GLP-1R),
including the brain, kidneys, heart, lungs and major blood vessels (Doyle & Egan, 2007). Most
importantly however, and especially relevant for the scope of this drug review, is the effect of
GLP-1 on pancreatic β-cells.
GLP-1 activation of the β-cells results in both a short-term response, consisting of glucoseinduced insulin secretion, and a long-term response, including increased insulin synthesis and
eventually β-cell proliferation. Additionally, it has been found that prolonged GLP-1 activation
results in an increase of pancreatic mass by inducing protein synthesis (Koehler et al., 2014).
Receptor characteristics
The GLP-1 receptor is a G-protein coupled receptor (GPCR), that excites a response upon
binding of GLP-1. Interaction between GLP-1 (agonist) and the GLP-1 receptor occurs via a
‘two step’ mechanism using multiple extracellular contact points (figure 2).

Figure 2: ‘Two-step’ activation of the GLP-1 receptor by GLP-1 (Willard & Sloop, 2012).
It has been proven that activation of the GLP-1 GPCR receptor results in an increase in calcium
levels, leading to insulin secretion. The exact mechanism by which the GLP-1 receptor exerts
this effect, including the G-protein coupling profile of the receptor, is still not fully
documented. Activation of adenylyl cyclases that increase the levels of cAMP in the ß-cell
most certainly plays a role in this mechanism. In addition, it has been suggested that a subunit
of the GLP-1 receptor receptor directly interacts with β-arrestin to induce mobilization of
intracellular calcium (Willard & Sloop, 2012). Another hypothesis is that GLP-1 is able to
mediate the closure of potassium channels, resulting in depolarisation and subsequent
activation of an inward calcium current (Doyle & Egan, 2007).
Despite the uncertainty about the exact pathway via which GLP-1 boosts intracellular
calcium levels, the increase in the cytosolic calcium concentration eventually induces the
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fusion of insulin-containing vesicles with the plasma membrane, and thus the secretion of
insulin into the bloodstream (Doyle & Egan, 2007).
The incretin response as a possibility for treatment
When discussing the origin and effects of GLP-1, it becomes clear that the incretin effect is a
very important mechanism in glucose homeostasis. The GLP-1 receptor is thus, apart from the
other effects it exerts, an important target for effective treatment of T2DM symptoms.
Pharmacologically inducing the incretin reflex, for example by stimulating the GLP-1 receptor
on pancreatic β-cells, can be considered as a logical way to reduce glucose levels in patients
with this disease.
However, a problem resides in this approach, since administering endogenous GLP-1
hormone is not very practical. Because the half-life (t1/2) of GLP-1 is only about one to two
minutes, this strategy is not suitable for prolonged treatment, which is ultimately necessary to
treat these structural symptoms of T2DM. The short half life of GLP-1 is the result of dipeptidyl
peptidase IV (DPP4) activity, an enzyme that is present in the plasma membrane of endothelial
cells lining blood vessels. Due to the high prevalence of the enzyme, GLP-1 will bind to DPP4
almost immediately after secretion, resulting in cleavage of the polypeptide chain, and hence a
dramatic reduction in the affinity for the GLP-1 receptor (Willard & Sloop, 2012). Eventually,
GLP-1 will be degraded into several smaller metabolites by neutral endopeptidase (Malmerjefält et al., 2010). The possibility of increasing the effect of endogenous GLP-1 using a
DPP4 inhibitor has been suggested (Briere et al., 2017), but this research is in a relatively early
stage and goes beyond the scope of this paper.
The bottom line is that effective use of the incretin effect for treatment of T2DM requires
long lasting substances that mimic the structure, and thus function, of GLP-1, but are not, or to
a lesser extent, affected by DPP4. So far, there has not been a clear success in identifying
nonpeptide molecules that could possibly mimic the binding of GLP-1 to its receptor (Willard
& Sloop, 2012). This means that stimulation of the incretin effect is currently dependent on
complex polypeptide agonists that largely resemble natural GLP-1. Liraglutide and albiglutide
are two examples of such an agonist.
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Pharmacokinetics and Pharmacodynamics of Liraglutide.

Figure 3: The molecular structure of liraglutide in comparison to Human GLP-1 (Malmerjefält et al., 2010).
Unlike the first clinically approved GLP-1 receptor agonist, liraglutide is a long-acting GLP-1
agonist. Its homology is 97% similar to that of the naturally occurring human GLP-1 (Fig. 3)
(Dharmalingam et al., 2011). Native GLP-1 consists of a 30-amino acid long peptide cleaved
from the transcription product of the preproglucagon gene (Russell-Jones, 2009). In
comparison, the peptide chain of liraglutide is characterized by acylation of the lysine residue
at position 26 with a hexadecanoyl-glutamyl side chain, and a single lysine-to-arginine amino
acid substitution at position 34 (Jacobsen et al., 2016). These lipophilic substitutions provide a
molecular conformation which stabilizes liraglutide against metabolic degradation, primarily
by DPP4, and allows for reversible binding to plasma albumin proteins. As such, liraglutide
has decreased clearance resulting in a prolongation of half-life (t1/2). In vitro studies showed
the slower rates by which DPP4 cleaves liraglutide, albeit in the same site where it also cleaves
GLP-1 (Malm-erjefält et al., 2010).
Pharmacokinetics
Liraglutide is suitable for once daily dosing in large part due to its pharmacokinetic profile.
Administration of the drug is conducted by subcutaneous injection of an isotonic solution
containing 6.0 mg/ml of the drug substance via a prefilled, multi-dose pen-injector (RussellJones, 2009). Following subcutaneous administration, liraglutide is slowly absorbed reaching
a maximum concentration (Tmax) after 10 – 14 hours (Vilsbøll, 2007). This can be attributed to
the hydrophobic interactions between the fatty acid side chains of each liraglutide molecule.
Furthermore, the binding of liraglutide to albumin in the subcutis can prolong the absorption
rate (Jacobsen et al., 2016). The prolongation of the absorption via the subcutaneous tissue
results in a longer a half-life (t1/2) when compared to IV bolus injection (Vilsbøll, 2007).
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Figure 4: (a) Mean concentration-time profiles of plasma liraglutide (b) Total radioactivity of
labelled liraglutide in wet and dry samples as measured by LSC (Malm-erjefält et al., 2010).
Tests by Malm-erjefält et al. showed that after liraglutide dosing the mean plasma
concentration-time profile (Fig. 4a) exhibited a maximum concentration at 11.7 hours and
mean Cmax of 10,586 pM. This was followed by a steady reduction toward baseline over the
next 48 hours and indicated a (t1/2) of 15.6 hours (Malm-erjefält et al., 2010). Moreover, after
seven daily doses, the accumulation index, which captures the relationship between the dosing
interval and the elimination rate constant, was 1.4 to 1.5 times higher with a dose-proportional
increase in AUC and Cmax (Piya et al., 2008).
In addition to the plasma liraglutide pharmacokinetic profile, Malm-erjefält et al. also
radioactively labeled liraglutide and tested for plasma radioactivity which garnered similar
results in both wet and dry plasma samples when analysed by liquid scintillation counting
(LSC). The radioactivity detected in plasma (Fig. 4b) was at the highest levels 12 to 16 hours
after dosing with a mean Cmax of 10,930 pmol Eq/l and regressed to baseline levels. The
exposure of radioactivity was still detectable in the plasma 7 days after exposure which was
slightly larger than the exposure of total liraglutide as measured by ELISA. This strongly
implies the presence of circulating metabolites. Furthermore, the exposure of radioactivity in
whole blood was found to have a profile similar to that in plasma, peaking 12 to 16 hours after
dosing and thereafter declining toward baseline. The mean hematocrit of the subjects was 0.44
and the mean whole blood/plasma ratio was approximately 0.6 with a of range 0.57– 0.68
between 2 and 72 hours after dosing (Malm-erjefält et al., 2010). It can be inferred that
liraglutide is mainly distributed within the plasma compartment.
GLP-1 and liraglutide undergo similar metabolic pathway seeing as the cleavage sites of
liraglutide are similar to those reported for GLP-1. It is thus not surprising that DPP4 a widely
distributed endogenous enzyme located in hepatocytes and around bile canaliculi and the bile
duct epithelium (Mentlein, 1999) is involved in its degradation (Jacobsen et al., 2016). That
said, a defining difference is that liraglutide metabolism has consistently been shown to be
much slower. In the study with radioactively labeled liraglutide conducted by Malm-erjefält et
al., the cumulative recovery of total radioactivity in this study was 26.3% of the administered
dose. Moreover, the low levels of liraglutide-related radioactivity in urine and feces (11.5% of
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the administered dose) and the presence of volatile radioactivity as measured in the dry samples
of urine and plasma (presumably representing tritiated water) points toward full degradation of
liraglutide within the body (Fig 5(a) and (b)) (Malm-erjefält et al., 2010).
These observations, taken together with data from previous studies in animals and humans,
suggest that liraglutide is cleared by slow but complete degradation within the body in multiple
organs and tissues; it is not predominantly eliminated by only the liver. Hence, the
pharmacokinetic profile of liraglutide characterized by slow absorption from the injection site
and subsequent protracted activity makes this drug suitable for once-daily administration
(Marín-Peñalver et al., 2016).

Figure 5: Mean cumulative excretion of radioactivity in urine (a) and feces (b) of all subjects
after a subcutaneous single dose of radioactive liraglutide (0.75 mg/14.2 MBq). (Malm-erjefält
et al., 2010).
Pharmacodynamics
In healthy people, a single dose of 10 μg/kg liraglutide significantly brought down fasting
plasma glucose compared to placebo (6.9±1.0 versus 8.1±1.0 mmol/L) (Wajcberg & Amarah,
2010). This effect has been replicated in several phase II studies. Additionally, phase III studies
have also shown that liraglutide reduces fasting plasma glucose in combination with
glimepiride, metformin, or both (Piya et al., 2008). When used as monotherapy or
individualized therapy in combination with metformin, liraglutide can improve glycemic
control (Tahrani et al., 2016). This is accomplished by means of glucose-dependent
enhancement of insulin secretion and suppression of glucagon secretion coupled with a slowing
of gastric emptying after both single and multiple injections.
In a series of stepwise hypoglycaemic clamps conducted in 11 people with T2DM
following injection of 7.5 μg/kg liraglutide or placebo, it was shown that insulin secretion was
increased by liraglutide relative to placebo. This was true at higher glucose levels (4.3 and
3.7mmol/L) but not at lower glucose levels (3.0 or 2.3mmol/L; Fig. 6). In contrast, the glucagon
response to hypoglycemia was unaffected by liraglutide treatment (Russell-Jones, 2009).
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Figure 6: Insulin secretion rates in 7.5 μg/kg liraglutide dose and placebo treatments (RussellJones, 2008).
Safety and adverse effects
Liraglutide has the capacity to affect absorption of concurrently administered oral drugs, due
to the delay in gastric emptying (Dharmalingam et al., 2011). As a result of this GI effect, 4.5
to 40% of patients can complain of transient nausea as was reported in the LEAD studies.
However, the majority of patients noted that after approximately 4 weeks such symptoms
dissipated (Bode, 2012). LEAD studies noticed slight increases in heart rate of between 2 and
4 beats especially during the night when patients underwent treatment with liraglutide. This is
suggestive of liraglutide decreasing parasympathetic activity which may affect the
sympathovagal balance (Kumarathurai et al., 2017). Nonetheless, no significant changes in the
QT complexes were detected in patients’ ECG recordings during phase I studies of liraglutide
(Bode, 2012).
Pharmacokinetics and Pharmacodynamics of albiglutide
Introduction and Structure of the Drug
The drug, albiglutide, marketed as Tanzeum, is another type of GLP-1 agonist. It was
developed later than liraglutide, with it only being approved by the Food and Drug
Administration, FDA, in 2014 (Tran et al., 2017). Through the HARMONY trials, multiple
aspects of the workings of albiglutide were established. It was established that albiglutide
created a reduction of glycosylated hemoglobin of 0.8 to 1.0% (Brønden et al., 2017), and this
further increased when the drug was combined with diet and exercise. Furthermore, it was
shown that albiglutide caused greater weight loss in patients, compared to those taking other
forms of GLP-1 agonists (Tran et al., 2017). However, the full risk-benefit profile for the drug
albiglutide is not complete, as the HARMONY studies will be concluded in 2019 (Brønden et
al., 2017).
Albiglutide has a similar chemical structure to other GLP-1 agonists, including liraglutide.
It has a molecular weight of 73 kDa (Brønden et al., 2017), showing that albiglutide is a large
protein molecule. The structure of albiglutide is 97% homologous to the amino acid sequence
of the protein GLP-1 (Tran et al., 2017) (see Fig 7). Similar to liraglutide, albiglutide also
substitutes the end chain for albumin to increase resistance against DPP-4, and to increase the
overall half-life of the drug (Rendell 2017).
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Figure 7: Structure of drug albiglutide (Li et al., 2016)
Administration
Albiglutide is not administered as the first line of treatment due to the fact that it is more
commonly used as an adjunct treatment for diabetes type II (Tran et al., 2017), and is therefore
supplementary to other types of treatment. It has a recommended dosage of 30 to 50
micrograms, which is administered once a week. The drug is administered through
subcutaneous injection, indicating that it must be absorbed first (Brønden et al., 2017).
Pharmacokinetics
Albiglutide is absorbed primarily through the lymphatic circulation system through the vena
cava (Brønden et al., 2017). The volume of distribution, relative to the bioavailability is around
11 liters (11.0 to 12.6 L). The peak plasma concentration, Cmax, was measured to by 1.7
microgram per milliliter which is reached after 4 days (Brønden et al., 2017; Seino et al., 2009).
It is important to note that due to the large size of albiglutide, the molecule is likely not to pass
the blood brain barrier, and is thus not distributed to the brain (Brønden et al. 2017). The
molecule is metabolized via degradation into smaller peptides and later into individual amino
acids. Additionally, it has been hypothesized that albiglutide could also follow a similar
metabolic pathway to that of human serum albumin, due to the addition of the albumin group
at the end of albiglutide (Brønden et al., 2017). The mean half-life, T1/2, ranges from five to
eight days, with studies concluding this discrepancy to be due to variables in individual patient
characteristics (Matthews et al., 2008; Bush et al., 2009). The mean apparent clearance is
around 67 mL per hour (67.0 to 68.7 mL per hour) (Brønden et al., 2017; Seino et al., 2009).
According to Brønden et al., albiglutide is eliminated from the body through the kidney and by
renal blood flow. Researchers determined this property through studies showing that patients
who had taken albiglutide with a renal impairment or failure had a higher exposure to
albiglutide, ranging from 30 to 40 percent (Brønden et al., 2017).
Pharmacodynamics
The pharmacodynamics of albiglutide show that fasting plasma levels of glucose are reduced
within 3 days of administering the drug (Seino et al., 2009). Other studies, however, have seen
that the glucose levels decrease within 24 hours of administering albiglutide. Using a clinical
study following Japanese subjects, the fasting plasma glucose (FPG), improved compared to
that of the placebo. Across multiple studies, it was determined that if the dosage of albiglutide
is higher than 100 mg, there is no additional effect, as compared to lower dosages of 50 mg.
(Fig.8).
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Through binding studies and changes from baseline FPG levels, it was discovered that the
optimum dosage for albiglutide was from 30 mg to 50 mg (Seino et al., 2009).

Figure 8: The change from baseline in fasting plasma glucose with varying albiglutide
concentrations (Seino et al., 2009).
Albiglutide and other GLP-1 agonists have similar amounts of adverse effects. In a study
conducted by Rendell, the incidence of drug-related adverse effects was determined to be
10.6%, which was only 0.3% higher than that of other GLP-1 agonists (Rendell, 2017).
Common severe adverse effects of GLP-1 agonists are thyroid tumor, liver enzyme elevations,
hypoglycemic events, and gastrointestinal events. However, it was noted that albiglutide does
lead to more gastrointestinal adverse effects than other GLP-1 agonists. Albiglutide was
compared with liraglutide in a study conducted by Brønden, Knop, and Christensen, and it was
found that albiglutide causes less nausea and vomiting than liraglutide, but this was not
significant (Brønden et al., 2017). In the same study, it was noted that seven patients out of
3340 had severe adverse effects in their pancreas, with two cases resulting in fatalities.
Discussion and Conclusion
Liraglutide and albiglutide both act as long-lasting GLP-1 agonists, and therefore have similar
mechanisms of action. However, the main question that still remains is whether a comparison
of liraglutide and albiglutide can be made in terms of medical significance.
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Figure 9: Mean change from baseline through to week 32 in fasting plasma glucose. Error
bars are standard deviations. (Pratley et al., 2014).
Table 1: Comparison of clinical pharmacological parameters of liraglutide and albiglutide.
Clinical Pharmacology

Liraglutide

Albiglutide

Tmax

8-12 hours

2.3-4 days

Half-life

13 hours

6.0-8.0 days

Cmax(Dose)

9.4 nmol/L (0.6mg)

1.74 mcg/mL (30 mg)

Dosing interval

Once daily

Once a week

Side effects

Transient nausea, slight Nausea, vomiting
increase in heart rate

The most extensive head-to-head comparison of albiglutide and liraglutide was conducted
during HARMONY 7 Phase clinical trials. The study was an open-label, active control, parallel
group study. It was conducted between May 2010 and September 2011. From the study, it was
concluded that after 32 weeks, both albiglutide and liraglutide groups exhibited a decrease in
HBa1C (glycated hemoglobin) of between -0.8 and -1 percent, respectively (Brønden et al.,
2017). Despite liraglutide reflecting a higher decrease in HBa1C, the non-inferiority criteria
were not met; therefore, it cannot be decisively concluded that the liraglutide group worked
better in these patients. Both patient groups showed weight loss over the 32-week trial;
however, patients taking albiglutide displayed lower weight loss (-0.64 kg) than those on
liraglutide (-2.16 kg). Therefore, it can be seen that liraglutide had greater success in correcting
a key comorbidity of T2DM. Fasting blood glucose was less reduced in albiglutide (-1.22
mmol/L) than liraglutide (-1.68 mmol/L), indicating that liraglutide was also superior to
albiglutide with regards to this indicator of disease progression. From figure 8, it is clear to see
that liraglutide at its worse functions better than albiglutide at its best when it came to reducing
fasting plasma glucose levels.
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In terms of side effects, common GLP-1 receptor agonist side effects were observed in
both groups. The liraglutide arm had slightly higher rates of vomiting and nausea; however,
due to its once-weekly formulation, injection-site reactions were statistically higher in the
albiglutide group. Therefore, both treatment groups displayed a range of adverse effects. In
terms of treatment satisfaction scores, as operationalized through the Diabetes Medication
Satisfaction Questionnaire, both drugs showed improved scores from the baseline (4.38 for
liraglutide, and 3.92 for albiglutide). However, this was not statistically significant between the
groups (p>0.207), indicating that both treatment groups reported a similar level of satisfaction.
From these data, it can be concluded that liraglutide treatment showed better results in disease
progression indicators, such as HBa1C levels, weight loss, and fasting blood glucose levels,
than albiglutide treatment. It is also important to note that albiglutide must be used in
conjunction with other medication in order to have an effect on the patient. Additionally, the
price of liraglutide was found to be lower than that of albiglutide.
More broadly, the question of whether GLP-1 agonists really target the disease mechanism
of T2DM should be posed. The major problem in type-II diabetes is usually insulin resistance,
and the mechanism of insulin release is not necessarily defective. Thus, it is remarkable that
treatment mainly focuses on this insulin release mechanism, triggering extra insulin release,
even though insulin resistance counteracts this effect again. Therefore, we think that treatment
of the resistance specifically is very important in diabetes research. And hence, in a successful
diabetes treatment, GLP-1 needs to be combined with other therapies.
Importantly, even though more research needs to be done into GLP-1 receptor agonists,
the development of new drugs should not lead away from the importance of lifestyle changes
and preventative measures in successful targeting Type II diabetes.
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