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1 | INTRODUCTION
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Abstract

Early and intensive management of type 2 diabetes has been shown to delay disease
progression, reduce the risk of cardiorenal complications and prolong time to treat-
ment failure. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are being
increasingly recognized for their potential in early disease management, with recent
guideline updates recommending second-line use of this injectable drug class along-
side oral glucose-lowering drugs. GLP-1RAs target at least six of the eight core
defects implicated in the pathogenesis of type 2 diabetes and offer significant glycae-
mic and weight-related improvements over other second-line agents in head-to-head
trials. In addition, placebo-controlled clinical trials have shown cardiovascular protec-
tion with GLP-1RA use. Even so, this therapeutic class is underused in primary care,
largely owing to clinical inertia and patient-related barriers to early intensification
with GLP-1RAs. Fortunately, clinicians can overcome barriers to treatment accep-
tance through patient education and training, and management of treatment expecta-
tions. In this review we comment on global and Australian guideline updates and
evidence in support of early intensification with this therapeutic class, and provide

clinicians with practical advice for GLP-1RA use in primary care.
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as obesity, cardiovascular disease (CVD) and renal disease,® which

have strong pathological links to T2D; for example, prolonged hyper-

Type 2 diabetes (T2D) is a complex, chronic and progressive disease
characterized by uncontrolled hyperglycaemia, arising as a conse-
guence of peripheral insulin resistance and declining insulin produc-
tion from pancreatic B-cells.! A multidisciplinary approach to patient

care is often required, owing to the prevalence of co-morbidities such

glycaemia can increase the risks of macrovascular and microvascular
complications such as myocardial infarction and renal damage.®*
Given these complications, it is concerning that one in two patients
with T2D in Australia does not achieve glycaemic targets recom-

mended by local guidelines.
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Early intensive management of T2D is understood to have a ben-
eficial impact on disease progression, risk of complications and time
to treatment failure.>*° The first-line pharmacological intervention for

1 which can be initiated at diagnosis

hyperglycaemia is metformin,*
alongside diet and lifestyle modification.'*? However, more than one-
half of patients need the addition of a second glucose-lowering agent
within 3 years of diagnosis.2>* As T2D progresses, patients often
require further intensification of pharmacotherapy using multiple
agents as well as insulin.*>%”

An algorithmic subclassification approach for T2D was proposed
in 2018 by Leif Groop (also referred to as the Ahlqvist classification),
in which patients are clustered into five phenotypically similar groups
based on important risk factors and aspects of diabetes pathogenesis
(presence of glutamic acid decarboxylase 65 autoantibodies, age at
T2D diagnosis, body mass index, HbAlc at diagnosis and homeostatic
model assessment estimates of insulin secretion capacity).'® The sta-
bility of these clusters has since been validated across three large,
independent cohorts from Sweden and Finland.'® Importantly, these
clusters differ substantially in terms of the speed of progression
towards insulin requirement and risk of diabetes complications,*®1?
highlighting the need for a range of second-line treatment options to
address the diverse clinical characteristics and treatment requirements
of patients with T2D.

Fortunately, in the last 5-10years, a number of additional
second-line treatment options for T2D have become available to help
meet these needs, including oral glucose-lowering drugs (sodium-
glucose co-transporter-2 inhibitors [SGLT2is], dipeptidyl peptidase-4
inhibitors [DPP4is]) and, most recently, glucagon-like peptide-1 recep-
tor agonists (GLP-1RAs).>*?2 However, obstacles remain to the
second-line use of GLP-1RAs in primary care. Clinical inertia is a com-
mon barrier to patients receiving treatments such as GLP-1RAs that

20

may help them to achieve HbAlc targets,”” and patients may be

reluctant to initiate GLP-1RAs owing to a fear of needles or negative
associations with injectable T2D treatments.?*"2%

In this review, we comment on recent guideline updates and clini-
cal data in support of the early use of GLP-1RAs, and provide clini-
cians with practical advice to reduce barriers to the use of GLP-1RAs
as second-line agents in primary care. Although developed from an
Australian perspective, this review is based on international evidence,
and the lessons and conclusions thus derived are applicable to diabe-

tes care globally.

2 | EARLYINTERVENTION WITH
GLP-1RAS

2.1 | General evidence supporting early and
intensive T2D treatment

Early treatment intensification has been shown to delay treatment
failure in patients newly diagnosed with T2D.8 For patients assigned
to oral vildagliptin 2 years after diagnosis, in addition to their existing

metformin regimen, time to treatment failure was almost double that

of patients who received metformin alone (61.9 vs. 36.1 months).
Additionally, early treatment intensification with vildagliptin resulted
in consistently lower HbA1c values for more than 5 years and greater
proportions of patients with HbAlc values below 6.5% (< 48 mmol/
mol) and 6.0% (< 42 mmol/mol).2

Early intensification has been shown to have a beneficial impact
on long-term T2D complications. In the UK Prospective Diabetes
Study, initiation of sulphonylureas or insulin immediately after diagno-
sis was shown to reduce HbA1c by 11% and microvascular complica-
tion risk by 12% after 10 years, compared with a lack of
intensification.” A 10-year follow-up of this study showed that early
intensification also resulted in lower rates of microvascular disease,
myocardial infarction and diabetes-related mortality in the long term,
even if intensive treatment of hyperglycaemia was not continued.'®
These and other data’-?* suggest that early and intensive management
of hyperglycaemia has a ‘legacy’ effect of long-term protection from

both microvascular and macrovascular disease.”1%24

2.2 | Evidence supporting early T2D treatment
with GLP-1RAs

In a 104-week randomized controlled trial, the GLP-1RA liraglutide
was compared with other second-line oral glucose-lowering drugs
(SGLT2is, DPP4is, sulphonylureas, alpha-glucosidase inhibitors, thiazo-
lidinediones and meglitinides) with regard to efficacy in patients with
uncontrolled hyperglycaemia despite metformin use.?> Median time
to loss of glycaemic control was 44 weeks longer with liraglutide than
with the pooled group of other agents (109 vs. 65 weeks, P < .0001);
changes in HbA1lc and body weight at week 104 or at premature
treatment discontinuation also significantly favoured liraglutide. Fur-
thermore, median time to premature treatment discontinuation, for
any reason, was longer with liraglutide than with other agents (80 vs.
52 weeks, P <.0001). Rates of hypoglycaemia were comparable
between the two groups (11.5% for liraglutide vs. 10.3% for the
pooled comparator group). However, fewer patients discontinued
because of adverse events with the pooled comparator group than
with liraglutide (4.1% vs. 7.9%).2° Findings from a recent retrospective
study provide further support for early-line initiation of GLP-1RAs.
Use of GLP-1RAs as a first- or second-line therapy was associated
with significantly greater reductions in HbA1c percentage from base-
line and an increased likelihood of achieving an HbA1c value of less
than 7% (< 53 mmol/mol), compared with initiation as a third- or
fourth-line therapy.2®

The effects of second-line combination therapies with metformin
on weight and HbAlc were compared in the prospective, observa-
tional, global DISCOVER study. At 36 months, all second-line combi-
nations (GLP-1RAs, SGLT2is, DPP4is and sulphonylureas) with
metformin showed similar mean reductions in HbAlc values of
between -0.8% and -1.0%, with the largest reduction of around -
1.4% observed at 6 months with metformin + GLP-1RA, compared
with between -0.75% and -0.95% for the other combinations at this
time point.?” All combinations were associated with significantly
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greater weight loss compared with metformin + sulphonylurea, with
the largest reductions observed at 36 months, particularly with
metformin 4+ GLP-1RA (~5 kg mean weight reduction vs. between
1 and 3 kg for the other combinations).2” The cumulative risk of hypo-
glycaemia at 36 months was also significantly lower with all combina-
tions versus metformin + sulphonylurea (HR range: 0.28-0.47).%”

The GRADE trial was designed to compare the effectiveness of
four agents—glimepiride, sitagliptin, insulin glargine and liraglutide—
when used as second-line therapy in combination with metformin in
patients diagnosed with T2D of less than 10 years’ duration and with
a low risk of CVD. Results indicate that maintenance of glycaemic
control with second-line liraglutide is on a par with insulin, and greater
than the efficacy of glimepiride and sitagliptin.2® Rates of serious
adverse events were comparable across the four groups.?® As
expected, the lowest hypoglycaemia rates were seen with liraglutide
and sitagliptin.2®

In a retrospective, observational database study (PATHWAY
2-OADs), outcomes were compared between propensity score-
matched cohorts of patients with T2D receiving two oral glucose-
lowering drugs at baseline for whom treatment was intensified with
the addition of a GLP-1RA, an oral glucose-lowering drug or insulin.2’
In this study, significantly more patients intensifying treatment with a
GLP-1RA achieved an HbA1c value of less than 7% (< 53 mmol/mol)
than with oral glucose-lowering drugs (38.3% vs. 32.1%) or insulin
(32.7% vs. 22.9%).2° GLP-1RAs were also associated with significantly
greater reductions in weight than with oral glucose-lowering drugs
(-2.2% vs. -0.6%) or insulin (-2.3% vs. +0.3%).2° Although T2D dura-
tion at baseline was not reported, the low mean rates of CVD (2.8%
to 4.5%) and diabetes complications (Adapted Diabetes Complications
Severity Index scores: 0.52 to 0.65) across the cohorts suggest a pop-
ulation with comparatively early T2D progression.

It is well recognized that B-cell function decline begins early in
the course of disease, probably even before T2D is diagnosed.>° The
decline in B-cell function continues with T2D progression and ulti-
mately necessitates treatment intensification.'® Thus it is conceivable
that the progression of T2D could be delayed if B-cell function or
mass is increased. Preclinical evidence suggests that GLP-1RAs may
stimulate B-cell proliferation and neogenesis and suppress apopto-
sis.313% |n addition, clinical evidence indicates that GLP-1RAs may
improve both B-cell function and glucose sensitivity from 8 hours
after dosing and for up to 3 years.>**® However, further research on
the impact of GLP-1RAs on B-cell function and the implications for
T2D progression are needed before any specific recommendations
can be made.

Two in three Australians are overweight or obese >’ with compa-
rable rates reported in the United States (74%) and Europe (59%),%%4!
and excess body weight is a key driver of T2D pathogenesis.***® Ele-
vated serum levels of non-esterified fatty acids (NEFAs), glycerol, hor-
mones and pro-inflammatory cytokines released by adipose tissue in
people with obesity (PwO) can contribute to insulin resistance. This,
in combination with B-cell dysfunction related to either elevated
NEFA levels or genetic predisposition, can lead to T2D.*? Indeed,
more than 90% of adults with T2D are overweight or PwO.**

Given the relationship between body weight and T2D pathogene-
sis, it is perhaps not surprising that intensive weight loss interventions
may slow T2D progression, if implemented early in the course of dis-
ease. A study at the general practice level found that 68 (46%) of
149 patients who participated in a weight management programme
were in ‘diabetes remission’ at 12 months, defined as HbA1c less than
6.5% (< 48 mmol/mol) after at least 2 months without glucose-lower-
ing agents, compared with only six (23%) of 26 patients in the control
group. The intervention was initiated within 6 years of diagnosis for
all patients and diabetes remission was more frequent in those who
had lost 10-15 kg or more during the study.® Even modest targets of
5% to 10% weight loss are associated with significant improvements
in CVD risk factors after 1 year.*> Given the considerable weight loss
effected by second-line treatments such as GLP-1RAs (as described
later), early treatment intensification could help patients to attain key

weight loss targets to potentially slow T2D progression.

2.3 | Guideline updates supporting early T2D
treatment with GLP-1RAs

Glycaemic control, together with weight management and cardiorenal
protection, are crucial goals of T2D management. Clinical guidelines
have evolved to recommend that pharmacotherapy be selected on
the basis of the cardiorenal benefits conferred, alongside consider-
ations such as glucose-lowering efficacy, patient preferences, impact
on body weight, contraindications and tolerability.12304647

In parallel, there has been a key change in the positioning of GLP-
1RAs in treatment algorithms.*® No longer categorized as the “final’
option before insulin initiation,** GLP-1RAs are now recommended as
a second-line treatment option alongside oral glucose-lowering drugs
such as SGLT2is and DPP4is.2123047 some Australian guidelines go
further to identify GLP-1RAs and SGLT2is as second-line agents of
choice for patients with CVD, or who are at high risk of CVD.>? The
Australian Diabetes Society treatment algorithm is presented in
Figure S1.

The American Association of Clinical Endocrinologists and
American College of Endocrinology recommend GLP-1RAs ahead of
SGLT2is as second-line therapy for patients who do not reach glycae-
mic control with metformin treatment alone.*® SGLT2is with shown
efficacy and long-acting GLP-1RAs are equally recommended for
patients with, or at high risk of, atherosclerotic CVD, stage 3 chronic
kidney disease or heart failure with reduced ejection fraction, inde-
pendent of HbA1c status, highlighting the importance of cardiorenal

t.3° The American Diabetes Association

protection in T2D managemen
and the European Association for the Study of Diabetes have made
similar recommendations, stating that CVD and renal disease risks
should be ‘considered independently of baseline HbA1c or individual-
ized HbA1c target’.*” Furthermore, these guidelines recommend the
addition of GLP-1RAs to metformin in patients with a high risk of
CVD or established atherosclerotic CVD with a ‘grave’ threat of major
adverse cardiovascular events (MACEs).*” Conversely, the Living Evi-

dence for Diabetes Consortium recommends the addition of a GLP-

85U8017 SUOWILWIOD BAITe1D) 8|edl|dde ays Aq peueAob 8 Sspile YO ‘SN JO S8|nJ oy AreiqiT 8UIIUO /8|1 UO (SUOTIPUOD-PUB-SLLBIALI0D A8 | I Afe1q 11 |UO//SANY) SUORIPUOD pue SWe | 81 835 *[£202/€0/ET] U0 AkiqiTauliu AS(1M ‘A%iqi odeiN 110X 31PP3 Aq £G6tT WOP/TTTT OT/I0p/L00 A8 | Areiqput|uosgnd-wopy/:sdny woly pspeojumoq ‘v ‘€202 ‘9ZETEIWT



* | WILEY

RASALAM ET AL.

1RA when patients with established CVD are unable to be prescribed
an SGLT2i owing to either intolerance or contraindication.”® However,
unlike other guidelines, these recommendations do not distinguish
between different CVD types®®#7°%; this information would be
potentially useful for selecting optimal T2D treatment for patients
with atherosclerotic disease versus heart failure. Some examples of
clinical scenarios where early initiation of GLP-1RAs may be consid-

ered are outlined in Figure 1.

3 | CLINICAL EFFICACY AND SAFETY OF
GLP-1RAS

3.1 | Hyperglycaemia

GLP-1RAs improve glycaemic control by mimicking the effects of
endogenous GLP-1,>! triggering glucose-dependent insulin secretion
by stimulating GLP-1 receptors on pancreatic B-cells*® and inhibiting
glucagon secretion through glucose-dependent suppression of pan-
creatic a-cells.>2 Additionally, GLP-1RAs reduce hepatic glucose out-
put through suppression of glucagon secretion and delayed gastric
emptying, and increase satiety.”® Overall, GLP-1RAs target at least six
of the eight core defects (described as the ominous octet) implicated
in T2D pathogenesis (Figure 2).>%

Studies have shown that GLP-1RAs can reduce fasting blood glu-
cose by 1.1 to 2.8 mmol/L and reduce HbA1c by 0.8% to 1.8%,°°>7
with larger HbA1lc reductions observed in patients with higher base-
line values.>®>® Greater insulin sensitivity has also been associated
with larger reductions in HbAlc with GLP-1RA treatment in patients
with T2D.°° GLP-1RAs are associated with greater reductions in
HbA1c than other second-line treatment classes®!; the magnitude of
effect of GLP-1RAs appears to be closer to that of insulin.®® The
degree of HbA1c reduction required to meet patient-specific targets
is thus an important factor when choosing between second-line treat-
ments (see the Patient B example in Figure 1). The glucose-lowering
efficacy values of individual GLP-1RAs indicated for the management
of T2D in Australia (and similarly indicated elsewhere) are presented
in Table 1.

3.2 | Body weight

GLP-1RAs have been shown to reduce calorie intake, mediated by
central regulation of appetite (improving eating habits, increasing sati-
ety and reducing hunger and food ‘cravings’).>>4%¢% Consequently,
GLP-1RA treatment is associated with substantial weight loss: up to
6.5 kg from baseline (not placebo adjusted) with once-weekly sema-
glutide 1.0 mg in patients with T2D,%>>” primarily through a loss of
fat mass.®* Clinical trials of higher GLP-1RA doses in patients with
T2D have shown reductions in body weight versus placebo (as add-on
to lifestyle intervention) of -4.0% to -4.3% with liraglutide 3.0 mg,
and -6.2% with semaglutide 2.4 mg.> Weight loss with dulaglutide at
higher doses has also recently been assessed in patients with T2D in

the AWARD-11 trial, with greater effects observed with dulaglutide
3.0and 4.5 mg (-4.0 and -4.7 kg vs. baseline, respectively [not pla-
cebo adjusted)]) than with dulaglutide 1.5 mg (-3.1 kg vs. baseline).®
The potential for weight loss with these drugs is thus an important
factor to consider when contemplating their use (see the Patient A, C
and D examples in Figure 1).

GLP-1RAs have also been observed to reduce body weight in the
absence of T2D, indicating that weight loss is facilitated by a mecha-
nism independent of that which controls blood glucose levels
(Figure 2).%7 Clinical trials of higher GLP-1RA doses in patients with-
out T2D have shown reductions in body weight versus placebo
(as add-on to lifestyle intervention) of -3.4% to -6.1% with liraglutide
3.0mg and -10.3% to -13.9% with semaglutide 2.4 mg.®> Conse-
quently, these drugs also have indications for weight management in a
number of countries at higher doses (3.0 mg/day [liraglutide] and
2.4 mg/week [semaglutide]) than those used for T2D management
(1.2-1.8 mg/day [liraglutide] and 0.5-1.0 mg/week [semaglutide]).?® 72

3.3 | Cardiovascular disease

People with T2D are at greater risk of dying from CVD than any
other cause.”® Unfortunately, one in three individuals with T2D has
CVD; of these, more than 80% have atherosclerotic CVD
(e.g. coronary artery disease, or a history of myocardial infarction or
ischaemic stroke).”>”# Consequently, many glucose-lowering agents
have been investigated in clinical trials to ensure that cardiovascular
(CV) risk is not ‘unacceptably’ increased with their use.”> Results of
cardiovascular outcome trials (CVOTSs) of GLP-1RAs are presented in
Figure 3 and Table S1. In a meta-analysis of these and other trials,
GLP-1RA treatment led to a 14% reduction in three-point MACEs, a
composite of CV death, stroke and myocardial infarction; a 12%
reduction in all-cause mortality; an 11% reduction in hospital admis-
sion for heart failure; and a 21% reduction in a composite renal out-
come that included progression to end-stage kidney disease or death
attributable to kidney-related causes.”® GLP-1RAs have also been
shown to reduce systolic blood pressure (2-3 mmHg [placebo con-
trolled]); the mechanism for this is unclear, but may be related to pro-
motion of natriuresis and vasodilation.”” Mechanisms behind the
antiatherosclerotic effects of GLP-1RAs are also unclear, although
preclinical studies suggest that these effects may result from reduc-
tions in inflammation, oxidative stress and postprandial lipid
deposition.”®”?

Benefits observed with GLP-1RAs have led to a greater apprecia-
tion of their potential in patients with both T2D and CVD, evident in
recent guideline recommendations, and risk factors for CVD should be
part of decisions around GLP-1RA use (Figure 1).1230478081 However,
less than one-quarter of adults with T2D and CVD currently take a
glucose-lowering agent that has been shown to have a CV benefit,”*
and only 6.8% of Australian adults with T2D and CVD are receiving a
GLP-1RA.22 Evidence from the global DISCOVER study suggests a simi-
larly low uptake of GLP-1RAs in other countries, with initiation as

second-line therapy occurring in only 3.3% of patients (GLP-1RA only:
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FIGURE 1 Examples of clinical scenarios in
which early use of GLP-1RAs may be considered
for patients with T2D. BMI, body mass index; BP,
blood pressure; CV, cardiovascular; DPP4i,
dipeptidyl peptidase-4 inhibitor; eGFR, estimated
glomerular filtration rate; FBG, fasting blood
glucose; Gl, glycaemic index; GLP-1RA, glucagon-
like peptide-1 receptor agonist; HDL, high density
lipoprotein; IHD, ischaemic heart disease; LDL,
low density lipoprotein; SGLT2i, sodium-glucose
co-transporter 2 inhibitor; STEMI, ST-elevation
myocardial infarction; T2D, type 2 diabetes; TC,
total cholesterol; TG, triglycerides; UACR, urine

albumin-to-creatinine ratio. XR, extended
release?5 144145

Medical history
*T2Dfor5y

* No T2D complications
* Obesity and ex-smoker
Family history of IHD
Hypertension
Hyperlipidaemia

Back pain

Current medications

Patient A
52-year-old man of Middle Eastern decent who
has several CV risk factors but no previous CV events

Pharmacological approach
* GLP-1RA for glycaemic control, weight loss and CV risk
* DPP4i not associated with weight loss/CV benefit
so less suitable
* SGLT2i a possibility, but less impact on weight versus
GLP-1RA and may cause polyuria and thus
affect driving at work

Non-pharmacological approach

* Metformin 1000 mg twice-nightly

. 0 lorothiazide
25 mg nightly

« Diltiazem 240 mg daily

* Atorvastatin 20 mg daily

« Pantoprazole 40 mg daily

* Aspirin 100 mg daily

Medical history
«T2Dfordy

Current medications

« Ramipril 5 mg daily

* Atorvastatin 20 mg dail

« Sitagliptin 50 mg/metformin 1000 mg
twice-daily

Medical history

* T2D for 14y

« Received insulin for 2 y (6 kg weight
gain in this period)

« Non-STEMI and stent 3y ago

* eGFR stable last 12 mo

« Background retinopathy

Current medications
* Insulin degludec/aspart 24 units
before dinner
* Metformin XR 1000 mg twice-daily
« Empaglifiozin 10 mg daily
* Perindopril 5 mg nightly
« Metoprolol 25 mg twice-daily
* Atorvastatin 80 mg/ezetimibe 10 mg daily
« Aspirin 100 mg daily

Medical history

*T2Dfor7y

* Uncontrolled hyperglycaemia despite
taking metformin/DPP4i for the last
12 mo

Current medications
« Sitagliptin 50 mg/metformin 1000 mg
twice-daily

o i ion of lifestyl

ifestyle ifi 1 (discuss dietary
changes/regular exercise; referrals to CDE and dietitian)

WILEY_L %%

Physical and laboratory data

HbA1c: 7.7%; FBG: 7.9 mmol/L
BMI: 41.2 kg/m?

BP: 131/90

TC: 5.1 mmol/L; LDL: 2.2 mmol/L;
HDL: 1.1 mmol/L; TGs: 3.9 mmol/L
UACR: 1.3 mg/mmol;

eGFR > 90 ml/min/1.73m?

Other key considerations

Patient B
49-year-old man of Indian decent who is of slim build
but is metabolically overweight

Pharmacological approach
* GLP-1RA (semaglutide or dulaglutide), which could also
reduce TGs

* SGLT2i could be considered, but unlikely to achieve
reductions of 1.6% needed to meet HbA1c target

+ DPP4i should be ceased before initiating GLP-1RA
(similar mechanisms of action and thus no added

clinical benefit when used together)

Non-pharmacological approach
* Encourage physical activity 30 min per day
(moderate—high intensity)
+ Care plan with referrals to CDE (x 2) and dietitian (x 3)
in next 12 months
* CDE referral to help overcome fear of injections;
dietitian referral (high GI meals)

Would prefer agent with greatest
potential weight loss/CV benefit
Job involves a lot of driving
Does not fear injections

Physical and laboratory data

HbA1c: 8.1%

BMI: 23.1 kg/m?

BP: 140/90

TC: 5.6 mmol/L; LDL: 3.2 mmol/L;
HDL: 0.9 mmol/L; TGs: 3.0 mmol/L
UACR: 2.0 mg/mmol;

eGFR: 70 mi/min/1.73m?

Other key considerations

Patient C
64-year-old woman with a previous CV event and renal
impairment who has experienced weight gain since
starting insulin

Pharmacological approach
« Initiate GLP-1RA with clinical evidence of CV benefit and
weight loss benefit
* Continue empagliflozin because it offers cardiorenal
protection in high-risk vascular patients with T2D

Non-pharmacological approach
* Encourage physical activity 30 min per day
(moderate—high intensity)

Injection naive and fearful of injections
(vaccinations, blood tests etc.)

Target HbA1c is < 6.5% given short
duration of T2D

Physical and laboratory data

HbA1c: 7.8%; FBG: 8.1 mmol/L
BMI: 28.7 kg/m?

BP: 135/77

TC: 3.4 mmol/L; LDL: 1.5 mmol/L;
HDL: 1.0 mmol/L; TGs: 2.1 mmol/L
UACR: 5.6 mg/mmol;

eGFR: 56 mi/min/1.73m*

Other considerations

Patient D
57-year-old White man, grocery store owner who has
uncontrolled hyperglycaemia and intends to practise
religious fasting

Pharmacological approach
+ Continue metformin
« Initiate GLP-1RA (semaglutide) for glycaemic control, weight
management and the option of dose titration depending
inical response

+ Cease DPP4i before initiating GLP-1RA (similar mechanisms
of action and thus no added clinical benefit when used together)
* SGLT2i could be considered for glycaemic and weight control,

but patient already struggles with daily medication adherence
* Thiazolidinediones may be considered, but their impact on
CV health is unknown and possibly unfavourable
* Sulphonylurea use is clinically contraindicated owing to
hypoglycaemia risks
+ Basal insulin should not be considered owing to burden of
i quil , titration adijl
during fasting and hypoglycaemia risks

Non-pharmacological approach
* Consider a team-based approach to managing
T2D and weight
* Enlist the services of a CDE and dietitian with knowledge
of culturally sensitive eating patterns

Need to select agent that can be used
in combination with current SGLT2i,
which reduces risk of progression of
renal impairment

Has tried numerous diets to counteract
recent weight gain

Physical and laboratory data

HbA1c: 7.9%; FBG: 7.1 mmol/L
BMI: 30.9 kg/m?

BP: 130/90

TC: 4.5 mmol/L; LDL: 2.5 mmol/L;
HDL: 0.9 mmol/L; TGs: 2.5 mmol/L
UACR: 2.0 mg/mmol;

eGFR: 80 mli/min/1.73m?

Other key considerations

At risk of hypoglycaemia with religious
fasting, but not because of current
treatment

Struggles with adherence to daily
medication

Struggles with weight management
owing to work/lifestyle factors
Frustrated his blood glucose is not
well managed
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The pathophysiology of T2D
(the ominous octet)

P
&#flg Decreased incretin effect
«W‘ Decreased insulin secretion

&
Increased hepatic glucose production

-@' Neurotransmitter dysfunction

(%/) Decreased glucose uptake
~—
@ Increased lipolysis

‘7 ?3 Increased glucose reabsorption

Hyperglycaemia

Increased glucagon secretion

GLP-1RA
targets

FIGURE 2 T2D pathophysiological factors targeted by GLP-1RAs.
Adapted from DeFronzo.>* GLP-1RA, glucagon-like peptide-1
receptor agonist; T2D, type 2 diabetes

2.6%; GLP-1RA + SGLT2i: 0.7%) at the 36-month follow-up point in
this study, although this had increased from 2.2% at initial study enrol-
ment (GLP-1RA only: 2.1%; GLP-1RA + SGLT2i: 0.1%).2% The authors
of this study concluded that global use of GLP-1RAs and SGLT2is is
suboptimal, particularly in subgroups of patients with the greatest
potential to benefit from these drugs.®® Similarly, an observational
study conducted in the United States found that only a small fraction
of patients (6.0%) who were potentially eligible to receive a GLP-1RA
had been prescribed one of these agents.2* Prescription of GLP-1RAs

85,86

appears to be particularly low in primary care, although once again

there are trends towards increased uptake.

3.4 | Safety profile

Gastrointestinal side effects such as nausea, vomiting and diarrhoea
are considered ‘very common’ with GLP-1RAs (experienced by > 10%
of patients).*® The timing of onset of nausea and vomiting typically
corresponds to the time at which the peak plasma concentration is
achieved after dose administration, which is shortest for twice-daily
exenatide (< 6 hours after injection).>® These side effects are generally
mild to moderate and transient in duration; for example, the severity
of nausea usually peaks within 8 weeks of starting twice-daily exena-
tide and 4-8 weeks after starting liraglutide,®” then generally subsides

without the need to discontinue treatment.>>8887

There has been speculation that weight loss associated with GLP-
1RA use may be caused by associated gastrointestinal side effects.”®
This theory was examined in analyses of the SUSTAIN trials (head-to-
head trials of long-acting GLP-1RAs), which found that gastrointesti-
nal adverse events may play an insignificant role, but that central ner-
vous system effects on appetite are largely responsible for weight
loss.”%%1
Stimulation of insulin release and inhibition of glucagon suppres-
sion with GLP-1RA use is dependent on blood glucose concentra-
tion.”2 As such, GLP-1RAs are associated with a low risk of
hypoglycaemia (an important consideration in patients at higher risk
of these events, such as those practising religious fasting—see the
Patient D example in Figure 1), similar to DPP4i and SGLT2i
use.%%73-1%0 G| P-1RAs also pose a comparatively low risk of hypogly-
caemia compared with agents such as insulin and sulphonylureas.°!
However, hypoglycaemia is a ‘very common’ side effect when GLP-
1RAs are used in combination with sulphonylureas or insulin
(or metformin, in the case of dulaglutide) in combination ther-
apy.6?:78:100.102 Gyjidelines therefore recommend self-monitoring of
glucose levels and review of medication dosages for reducing or man-
aging hypoglycaemia risk with such combination therapies.*

Cases of acute pancreatitis and malignancies have been
observed in preclinical trials and clinical practice with incretin-based
glucose-lowering medications. Subsequently, pancreatitis and malig-
nancy risks were investigated by way of CVOTs involving patients
who did not have a history of pancreatitis; the rate of adverse
events with GLP-1RAs was similar to that seen for placebo across
CVOTs.2%% A meta-analysis of CVOTs further confirmed that GLP-
1RAs were not associated with an elevated risk of developing pan-
creatic cancer, or any malignant neoplasm.®4® Similarly, GLP-1RAs
do not appear to substantially elevate the risk of acute

pancreatitis. 103104

3.5 | Comparison with other key second-line
treatments

Numerous head-to-head trials, systematic reviews and meta-analyses
have compared the safety and efficacy of GLP-1RAs with other
second-line treatments,1%739496.105-108

DPP4is are incretin-based agents that inhibit GLP-1 degradation,
thereby increasing endogenous GLP-1 levels and receptor stimulation,
acting via a similar mechanism to GLP-1RAs.*¢1%? Of the DPP4is, only
sitagliptin has been directly compared with GLP-1RAs. In these trials,
once-weekly use of GLP-1RAs provided additional reductions com-
pared with sitagliptin in HbAlc (treatment differences: —0.38% to
—1.06%) and body weight (—1.07 to —4.20 kg), with semaglutide
(0.5 and 1.0 mg) associated with the greatest additional improvements
in HbAlc (-0.77% and —1.06%) and body  weight
(—2.35 and —4.20 kg).11° Meta-analyses have provided further evi-
dence to suggest that GLP-1RAs provide greater reductions in HbA1lc,
fasting blood glucose concentrations and weight than
DPP4is.5%193111 Given that GLP-1RAs and DPP4is act through the
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TABLE 1  Overview of GLP-1RAs indicated for the management of T2D in Australia
TGA- d . .. 55 Glucose-lowering Effect on body dications®®78-100 Dosing and
E;I:.pPr-olvReAsa Description effect>®>7 weight>>7 Indications administration®?-9%98-100
Dulaglutide Long acting 40-wk trial 40-wk trial Treatment of adults with 1.5 mg once-weekly, SC
HbAlc: —1.4% vs. —3.0 kg vs. baseline with T2D; reduction in risk administration.
baseline with 1.5 mg 1.5 mg dose of MACEs in those at Single-use device with
dose high CV risk or with preattached hidden
FBG: —2.2 mmol/L vs. established CVD needle and fixed-dose
baseline with 1.5 mg delivery
dose
Exenatide Short acting 26-wk trial 26-wk trial Treatment of adults with 5-10 ug twice-daily, SC
HbA1c: —0.8% vs. —2.9 kg vs. baseline with T2D administration
baseline with 10 pg 10 pg dose Needle to be attached and
dose primed and patient to
FBG: —0.6 mmol/L vs. select appropriate dose.
baseline with 10 ug Multiuse device
dose Needles to be provided
separately
Liraglutide® Long acting 26-wk trial 26-wk trial Treatment of adults with 1.2 to 1.8 mg once-daily,
HbAlc: —1.1% vs. —3.2 kg vs. baseline with T2D; reduction in risk SC administration
baseline with 1.8 mg 1.8 mg dose of CV events in those (maintenance)
dose at high CV risk Needle to be attached and
FBG: —1.6 mmol/L vs. primed and patient to
baseline with 1.8 mg select appropriate dose.
dose Multiuse device
Needles to be provided
separately
Semaglutide  Long acting 40-wk trial 40-wk trial Treatment of adults with 0.5 to 1.0 mg once-
HbAlc: —1.5% and —1.8% —4.6 and —6.5 kg vs. T2D weekly, SC
vs. baseline with baseline with 0.5 and administration
0.5 and 1.0 mg dose, 1.0 mg dose, (maintenance)

respectively

FBG: —2.2 and
—2.8 mmol/L vs.
baseline with 0.5 and
1.0 mg dose,
respectively

respectively

Needle to be attached and
primed once per device,
and patient to select
appropriate dose.
Multiuse device

Needles included with
medication

Abbreviations: CV, cardiovascular; CVD, cardiovascular disease; FBG, fasting blood glucose; GLP-1RA, glucagon-like peptide-1 receptor agonist; MACE,
major adverse cardiovascular event; PBS, Pharmaceutical Benefits Scheme; SC, subcutaneous; T2D, type 2 diabetes; TGA, Therapeutic Goods

Administration.

2See www.pbs.gov.au for list of PBS restrictions for reimbursed use in Australia.

bLiraglutide is not PBS-reimbursed in Australia.

same pathway, the use of these agents in combination offers limited
additional benefit and is not recommended (see the Patient B and D
examples in Figure 1).2'2 As a class, DPP4is are well tolerated and
have an acceptable safety profile.!*®* Common side effects (experi-
enced by > 5% of patients in pooled analyses) associated with some
DPP4is (sitagliptin, saxagliptin and linagliptin) include nasopharyngitis,
upper respiratory tract infection, urinary tract infection and
headache.*411¢

SGLT2is prevent the reabsorption of glucose from the filtrate in
the kidney, and are associated with glycaemic control, weight loss and
cardiorenal protection for patients with heart failure and chronic kid-
ney disease.’®”*'% Common side effects related to SGLT?2 inhibition

include genital infections (empagliflozin, dapagliflozin and ertugliflozin)

and increased serum lipids (empagliflozin).}*”*?° |t is also important
to be aware of signs and symptoms of euglycaemic diabetic ketoaci-
dosis (e.g. nausea, vomiting, abdominal pain, malaise, shortness of
breath) that have been reported, albeit infrequently, in patients with
T2D taking SGLT2is.117-119:121

To date, there have been no head-to-head clinical trials compar-
ing SGLT2i and GLP-1RA agents with respect to CV protection,
although two trials have directly compared glucose-lowering efficacy.
In DURATION-8, in which patients had a mean baseline HbAlc of
approximately 9.0% (75 mmol/mol), the change from baseline in
HbAlc at week 28 was —1.6% with once-weekly exenatide and
—1.4% with daily dapagliflozin.”® In SUSTAIN 8, semaglutide 1.0 mg
administered once-weekly was more effective than daily canagliflozin
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Trial name (GLP-1RA)

LEADER (liraglutide)
SUSTAIN 6 (semaglutide)
EXSCEL (exenatide)

GLP-1RA
niN (%)

608/4668 (13%)
108/1648 (7%)
839/7356 (11%)

Harmony Outcomes (albiglutide) 338/4731 (7%)

REWIND (dulaglutide)

PIONEER 6 (oral semaglutide)
AMPLITUDE-O (efpeglenatide)
Subtotal (/= 14.9%, P = .316)

594/4949 (12%)
61/1591 (4%)
189/2717 (7%)

Placebo
n/N (%)

694/4672 (15%)
146/1649 (9%)
905/7396 (12%)
428/4732 (9%)
663/4952 (13%)
76/1592 (5%)
125/1359 (9%)

RASALAM ET AL.
Hazard ratio NNT P value
(95% CI) (95% CI)
—— 0.87 (0.78-0.97) .01
_— 0.74 (0.58-0.95) .016
— 0.91 (0.83-1.00) .061
—— 0.78 (0.68-0.90) .0006
— 0.88 (0.79-0.99) .026
—_—— 0.79 (0.57-1.11) A7
—_— 0.73 (0.58-0.92) .069
<> 0.85 (0.80-0.90) 61 (46-92) <.0001
I 1
0.5 1 1.5
«——»
Favours Favours
GLP-1RAs placebo

FIGURE 3 Risk of three-point MACE? with GLP-1RA treatment® in cardiovascular outcomes trials. Adapted from Sattar et al.”® 2Three-point
MACE is a composite outcome comprising death from cardiovascular causes (undetermined causes of death were also included in AMPLITUDE-
0), non-fatal myocardial infarction and non-fatal stroke. PAdministered via subcutaneous injection unless otherwise specified. Cl, confidence
interval; GLP-1RA, glucagon-like peptide-1 receptor agonist; MACE, major adverse cardiovascular event; NNT, number needed to treat

300 mg in terms of reducing HbA1c (difference of —0.49%) and body
weight (difference of —1.06 kg) at week 52.74

While expensive relative to other agents, second-line use of
SGLT2is and GLP-1RAs is generally considered cost-effective in
patients with T2D.1?? Data comparing the cost-effectiveness of early
SGLT2i use with that of early GLP1RA use are, however, extremely
limited. A recent analysis compared the cost-effectiveness, from the
perspective of the US healthcare system, of second-line addition of
empagliflozin (followed by liraglutide then insulin) to metformin with
second-line addition of liraglutide (followed by empagliflozin then
insulin) to metformin. This study reported that empagliflozin as
second-line therapy was less expensive and more effective than lira-
glutide in patients with T2D with or without CVD.*2®> However, data
on the cost-effectiveness of early semaglutide use versus early
SGLT2i use are not yet available. This is important in light of real-word
data indicating greater improvements with semaglutide treatment in
terms of weight loss (vs. liraglutide and exendin-based [exenatide and
lixisenatide] GLP-1RAs) and reduced HbA1c levels (vs. dulaglutide, lir-
aglutide and exendin-based GLP-1RAs),*2* which are broadly consis-
tent with previous findings from clinical trials.>¢12%-127

Given that SGLT2is and GLP-1RAs act by different mechanisms,
it may follow that dual therapy could offer additive benefits to either
agent alone. Indeed, clinical trial and real-world data are promising,
showing additive improvements in glycaemic measures and reductions
in body weight and CV risk with dual therapy compared with either
agent alone.?>28-130 Ajthough such combinations may be limited by
cost or reimbursement restrictions in some markets, targeting multiple
components of T2D pathology, and cardiorenal risk, is probably the
future of diabetes care (see the Patient C example in Figure 1).131:132
In the same vein, dual glucose-dependent insulinotropic polypeptide
and GLP1 receptor agonists, also known as ‘twincretins’, are another
emerging therapy with the potential to further enhance the treatment

of T2D.*33 As always, other patient-specific circumstances will also

play a role in determining the suitability of using a SGLT2i versus
(or in addition to) a GLP-1RA (see the Patient A, B and D examples in
Figure 1), as well as future therapies.

4 | CLINICAL PROFILES OF DIFFERENT
GLP-1RAS

5592 struc-

Although GLP-1RAs share the same core mechanism of action,
tural differences (relating to the degree of homology to human GLP-1)
between agents translate into some variations in clinical characteristics.
Individual GLP-1RAs may differ in terms of duration of action, glycaemic
control and effects on body weight (Table 1).2**1%° ‘Long-acting’ agents
(once-weekly) are associated with larger reductions in fasting blood glu-
cose concentrations than ‘short-acting’ agents (taken daily).>>*3* Addi-
tionally, there are smaller fluctuations in plasma drug concentrations
during the day with long-acting agents, possibly because of differences in
the predominant mechanisms by which short-acting and long-acting GLP-
1RAs reduce postprandial glucose ‘spikes’.>>*** Short-acting GLP-1RAs
delay gastric emptying, leading to a reduced rate of nutrient absorption
by the gut; consequently, glucose-lowering effects are primarily observed
with the meal that follows dose administration.>® Long-acting agents
reduce postprandial glucose spikes by increasing insulin secretion while
inhibiting glucagon secretion; as such, postprandial effects are largely
independent of the timing of dose administration.>®

No head-to-head trials of short- versus long-acting GLP-1RAs
have been conducted. However, two randomized, open-label, phase
3, head-to-head trials comparing GLP-1RAs within these categories
have been performed. In the LEAD-6 trial, the short-acting GLP-1RAs
liraglutide (1.8 mg once-daily) and exenatide (10 pg twice-daily) were
compared in patients with uncontrolled T2D, despite maximally toler-
ated doses of metformin, sulphonylurea, or both.>” Liraglutide was

found to be superior to exenatide in terms of glycaemic control, and
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was better tolerated in general. More recently, the SUSTAIN 7 trial
compared the long-acting GLP-1RAs semaglutide and dulaglutide in
adults with T2D and HbAlc 7.0% to 10.5% (53 mmol/mol to
91 mmol/mol) while receiving metformin monotherapy. Semaglutide
was superior to dulaglutide in terms of reducing HbAl1c and body
weight after 40 weeks of once-weekly treatment at both low (0.5 and
0.75 mg, respectively) and high (1.0 and 1.5 mg, respectively) doses,
with similar adverse event profiles reported for both drugs.>®

With regard to tolerability, evidence from a large analysis of more
than 32 phase 3 trials of GLP-1RAs suggests that nausea and vomiting
may be less frequent, and diarrhoea more common, with long-acting
versus short-acting GLP-1RAs.®?

5 | PRACTICAL CONSIDERATIONS FOR
GLP-1RA USE

A key barrier to therapeutic success in many disease areas is the fail-
ure of clinicians to initiate/cease or intensify/de-intensify therapy
where appropriate, commonly referred to as ‘clinical inertia’. This

highly complex issue has been well described elsewhere in relation to

4 )

Hypoglycaemia (when used in

combination with metformin

[dulaglutide], sulphonylurea

or insulin)

* Assess patient circumstances and
dietary habits/intake

e Train patient/family/carers on blood
glucose monitoring, signs and
symptoms of hypoglycaemia, and
management of glycaemic
emergencies

* Consider downtitration of
metformin/sulphonylurea/insulin
dose when possible

Diarrhoea

suboptimal achievement of metabolic control in patients with T2D.?°
Thus, in the following section, we instead focus on practical tips for
clinicians who have already made an informed decision to treat
patient(s) with a GLP-1RA, with the goal of helping them overcome
potential patient-related barriers to GLP-1RA initiation. It is worth
noting, however, that a recent systematic review and meta-analysis
found that the most effective approach to reducing inertia and
improving HbA1c levels in individuals with T2D was to empower non-
physician healthcare providers (e.g. nurses, pharmacists and diabetes

educators) to initiate and intensify treatments as per guidelines.136

5.1 | Overcoming barriers to initiation

Patient education is critical for treatment acceptance. Some patients
may view injectable therapy as a ‘threat’ or a ‘failure’ on their part to
control their diabetes with oral glucose-lowering drugs, stemming from
a lack of awareness of the progressive nature of T2D.**”*%8 Other
patients may simply prefer oral glucose-lowering medications over
injectable options, probably being more accustomed to oral medica-

tions.2!  Clinicians may improve treatment acceptance by

4 )

Nausea or vomiting

¢ [nitiate treatment using dose
escalation (when possible; not all
GLP-1RA agents can be titrated
[e.g. dulaglutide])

¢ Advise patient to take
twice-daily dose of exenatide
closer to mealtimes

¢ Temporarily reduce dose until
symptoms subside

* Reduce dose of metformin

¢ Consider switching to an alternative
GLP-1RA

Advise patient to:

* stop eating when they feel full

¢ eat smaller meals/portion sizes
(e.g. no more than a palm-sized
serving of protein and a fist-sized
serving of carbohydrate per meal)

¢ avoid meals high in fat

&

* Monitor for dehydration, electrolyte imbalance and water weight loss

¢ Assess patient’s nutritional status and offer nutritional counselling with a dietician
¢ Recommend low fat/fibre diets and smaller meal portions

* Consider downtitration of dose or alternative GLP-1RA when possible

FIGURE 4 Very common side effects associated with GLP-1RAs? (as monotherapy or in combination with other glucose-lowering agents) and

suggestionsb for risk mitigation and management. *Experienced by > 10% of patients in phase 3 clinical trials.
and the opinions of the authors. GLP-1RA, glucagon-like peptide-1 receptor agonist

literature48:92:99:109

69,98-100,102 bBased on
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communicating the potential benefits of GLP-1RAs for these patients,
emphasizing that injectable GLP-1RAs are not the same as insulin, but
are simply another ‘early’ treatment option alongside oral glucose-
lowering drugs, and highlighting the convenient features of GLP-1RAs
such as once-weekly dose administration. Depression has been associ-
ated with negative attitudes towards initiating insulin therapy,*®® and is
at least twice as prevalent in patients with T2D compared with the gen-
eral population.r®’ Therefore, patients who are reluctant to intensify
therapy may benefit from having a mental health assessment.

Patients may have a fear of needles or lack confidence in com-
pleting the steps involved in administering injectable therapy.*3” For
patients who are apprehensive about handling or viewing needles,
autoinjector devices may be useful.1*° Patients who fear the pain of
injections may also benefit from practical tips for reducing pain; for
example, avoiding the use of an alcohol wipe on the needle, which
may remove factory coatings that are designed to reduce injection
pain by easing skin penetration.?* Performing a dummy injection in
the clinic may help a patient to understand what to expect in terms of
pain levels, ahead of prescribing a particular T2D treatment.

Training is critical for correct dose administration and to reduce
the risk of side effects associated with self-injection (e.g. needle-stick
injury, injection site reaction).! Patients may become more confident
with administration if they are able to inject their first dose of medica-
tion in the consultation room, in the presence of a doctor, nurse or
diabetes educator.*®

5.2 | Management of side effects
Concerns about side effects and, to a lesser extent, actual experiences
with side effects, can lead to poor adherence to a treatment regi-
men.2*8141 |t is helpful to manage patient expectations at initiation.
The clinician could draw on their own experience to frame the likeli-
hood of side effects in terms of the number of patients (e.g. of every
10 patients receiving the drug) who have experienced the side effect
of concern.*! Patients reluctant to initiate treatment may accept
titratable GLP-1RA agents; a slow increase in dose could potentially
minimize discomfort from side effects.>>

For very common side effects associated with GLP-1RAs, clini-
cians should be prepared to discuss the probable duration or time of
onset, and provide simple practical management tips at initiation
(Figure 4).**? For example, it may be helpful to counsel patients on
the mild to moderate, transient nature of gastrointestinal side effects
associated with GLP-1RAs,*® and proactively manage side effects that

may affect treatment adherence.**®

6 | CONCLUSIONS

GLP-1RAs are becoming increasingly recognized for their potential in
the early management of T2D, with recent guideline updates influenced

by numerous trials outlining the glycaemic, CV and weight-related

benefits of this drug class. However, implementation of these guidelines
may be below par in practice and hinder clinical uptake of GLP-1RAs. Cli-
nicians may play a key role in overcoming patient-related barriers to
treatment intensification and numerous strategies are available to help to

achieve this goal.
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