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Taxonomy of non insulin glucose lowering drugs
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Choosing a treatment for type 2 diabetes

o )
Clinicians must

balance potential
side effects with
\glycaemic benefits

J

Glycaemic CV risk in T2DM
control

Hypoglycaemia
Weight gain

Inzucchi et al. Diabetologia 2012;55:1577-1596



Taxonomy of non insulin glucose lowering drugs

Taxonomic Model
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A number of treatment options are available for T2DM
2017 ADA guidelines

Mono-
therapy Metformin
R
Dual + + + + =
Sulphonylure Thiazolidinedion DPP-4i SGLT-2i Insulin
therapy (basal)
Metformin + Metformin + Metformin + Metformin + Metformin + Metformin +
Sulphonylurea Thiazolidinedione i -2i GLP-1RA Insulin (basal)
+ +
TzD su su su TzD
Triple or | DPP-ai DPP-4i or TZD or TZD or TZD OF e DREAi
therapy '
or SGLT-2i SGLT-2i or SGLT-2i or DPP-4i . or SGLT-2i or SGLT-2i
or GLP-1RA GLP-1RA or Insulin or | GLP-1RA or Insulin OF | GLP-1RA
or Insulin | Insulin or Insulin
Combination Metformin +
injectable
therapy Basal insulin + or

ADA, American Diabetes Association; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT-2i, sodium-
glucose cotransporter-2 inhibitor; SU, sulphonylurea; TZD, thiazolidinedione; T2DM, type 2 diabetes mellitus
American Diabetes Association. Diabetes Care 2017;40 (Suppl 1)



Treatment for T2DM should aim to reduce CV risk
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Antihyperglycemic Therapy in Adults with T2DM

At diagnosis, initiate lifestyle management, set AIC target, and initiate
pharmacologic therapy based on AlC:

AIC is less than 9%, consider Monatherapy.

AIC s greater than or equal to 9%, consider Dual Therapy.

AIC s greater than or equal to 10%, blood glucose is greater than or equal to 300 ma/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2)

Monotherapy Lifestyle Management + Metformin

Initiate metformin therapy if no contraindications* (See Table 81)

AIC at target Yes: - Manitor AIC every 3-6 manths
after 3 months N
of monotherapy?

- Assess medication-taking behavior
- Consider Dual Therapy

Lifestyle Management + Metformin + Additional Agent

ASCvD?  Yes: - Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality
(see recommendations with * on p. 575 and Table 8.1)
No: - Add second agent after consideration of drug-specific effects
and patient factors (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3—6 months
after 3 months

of clual theespy? No: - Assess medication-taking behavior

- Consider Triple Therapy

Lifestyle Management + Metformin + Two Additional Agents

Add third agent based an drug-specific effects and patient factors” (See Table 81)

AIC at target Yes: - Monitor AIC every 3-6 months
after 3 months.

of triple therapy? No: - Assess medication-taking behavior

- Consider Combination Injectable Therapy (See Figure 8.2)

(See Figure 8.2)



Antihyperglycemic Therapy in Adults with T2DM
v

Lifestyle Management + Metformin + Additional Agent

ASCVD? Yes: - Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality

(see recommendations with * on p. 575 and Table 8.1} * Currently Empaglifiozin or Liraglutide
No: - Add second agent after consideration of drug-specific effects (Recommendation class A)

and patient factors (See Table 8.1)

Canagliflozin (recommendation class C)

AIC at target Yes: - Monitor AIC every 3—-6 months
after 3 months
of dual therapy?

No: - Assess medication-taking behavior
- Consider Triple Therapy

Triple Therapy Lifestyle Management + Metformin + Two Additional Agents

Add third agent based on drug-specific effects and patient factors# (See Table 8.1)

AIC at target Yes: - Monitor A1C every 3—-6 months

after 3 months

- Assess medication-taking behavior
of triple therapy? 9

- Consider Combination Injectable Therapy (See Figure 8.2)

(See Figure 8.2)
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2017 ESC guidelines

Empagliflozin, Canagliflozin, Liraglutide and Semaglutide reduced
cardiovascular events in adequately powered studies with contemporary
concomitant cardiovascular treatment in patients with established CVD,
mainly stable CHD and with the exclusion of recent ACS.

Currently the SGLT2 inhibitor empagliflozin, and the GLP-1 RA
liraglutide may be considered preferred treatment choices.

Niessner et. all. European Heart Journal (2017) 0, 1-8 CURRENT OPINION
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Second-line therapy for T2D in patients with
established ASCVD, CKD or HF

What are the changes?

General approach
2018:
In patients with

General approach
2015:

established ASCVD,
CKD or HF a GLP-1RA
or a SGLT-2i with
proven CVD benefit is
recommended

Not any specific
preferences

ASCVD, atherosclerotic cardiovascular disease; GLP-1RA, glucagon-like peptide-1 receptor agonist; HF, heart failure; SGLT-2i, sodium-glucose cotransporter-2 inhibitor



Choosing glucose-lowering medication

In patients with established HF or CKD

(« SGLT-2is preferred over GLP-1RAs as ) HF OR CKD predominates

ianifi t istent ducti . PREFERABLY
sighificant, consistent reductions in SGLT-2i with evidence of reducing HF and/or CKD progression in

hospitalisation for HF have been seen in CVOT if eGFR adequate®
SGLT-2i trials

If SGLT-2i not tolerated or contraindicated or if eGFR less than
e SGLT-2i adequate® add GLP-1RA with proven CV benefit*#
Empagliflozin preferred TR —

e GLP-1RA « Avoid TZD in the setting of HF

Choose agents demonstrating CV safety:

« Consider adding the other class with proven CVD benefit*

« DPP-4i (not saxagliptin) in the setting of HF (if not on GLP-1RA)
+ Basal insulin8

\_ AN

*Proven CVD benefit means it has label indication of reducing CVD events. For GLP-1RA strongest evidence for liraglutide>semaglutide>exenatide extended release. For
SGLT-2i evidence modestly stronger for empagliflozin>canagliflozin; "Be aware that SGLT-2i vary by region and individual agent with regard to indicated level of eGFR
for initiation and continued use; *Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD progression in CVOTs; $Degludec or U100
glargine have demonstrated CVD safety; 1Low dose may be better tolerated though less well studied for CVD effects; !IChoose later generation SU with lower risk of
hypoglycaemia’; #Caution with GLP-1RA in ESRD

Liraglutide preferred




Second-line therapy for T2D for patients with a compelling
need to minimise hypoglycaemia or address weight loss

What are the changes?

General approach
General approach 2018:

2015:

Consider major drug
side effects:
hypoglycaemia and
body weight

Not any specific
preferences

T2D, type 2 diabetes



Second-line therapy for T2D for patients with a
compelling need to minimise hypoglycaemia

Compelling need to minimise hypoglycaemia

T 5

If HbA, . above target If HbA,  above target If HbA, . above target

DPP-4i

If HbA,  above target

SGLT-2it
OR OR

GLP-1RA SGLT-2i"
Soire! ST
or oR

DPP-4i DPP-4i
OR OR
If HbA, . above target

[ Continue with addition of other agents as outlined above ]

If HbA, . above target

Consider the addition of SU!l OR basal insulin:
« Choose later generation SU with lower risk of hypoglycaemia
« Consider basal insulin with lower risk of hypoglycaemia#

"Be aware that SGLT-2i vary by region and individual agent with regard to indicated level of eGFR for initiation and continued use; *If eGFR adequate; SLow dose TZDs are better
tolerated; !/Choose later generation SU with lower risk of hypoglycaemia; #Degludec / glargine U300<glargine U100 / detemir<NPH insulin

DPP-4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA,., glycosylated haemoglobin;
SGLT-2i, sodium-glucose cotransporter-2 inhibitor; NPH, neutral protamine Hagedorn; SU, sulphonylurea; T2D, type 2 diabetes; TZD, thiazolidinedione



Second-line therapy for T2D for patients with a
compelling need to address weight loss

Compelling need to minimise weight gain or promote weight loss

GLP-1RA
with good efficacy for
weight loss*

EITHER/OR el

If HbA, above target

GLP-1RA
with good efficacy for
weight loss**

SGLT-2it*

If HbA,  above target

If triple therapy required or SGLT-2i and/or GLP-1RA not
tolerated or contraindicated use regimen with lowest risk of weight gain
PREFERABLY
DPP-4i (if not on GLP-1RA)
based on weight neutrality

o

If DPP-4i not tolerated or contraindicated or patient already on GLP-1RA
cautious addition of:
e SU!l @ TZD1 e Basal insulin

( )
Hierarchy
\. J

*Semaglutide>liraglutide>dulaglutide>exenatide > lixisenatide; "Be aware that SGLT-2i vary by region and individual agent with regard to indicated level of eGFR for
initiation and continued use; #If eGFR adequate; TLow dose may be better tolerated though less well studied for CVD effects; !IChoose later generation SU with lower

risk of hypoglycaemia

CVD, cardiovascular disease; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA,, glycosylated haemoglobin;
SGLT-2i, sodium-glucose cotransporter-2 inhibitor; SU, sulphonylurea; T2D, type 2 diabetes; TZD, thiazolidinedione




Intensifying to injectable therapies

What are the changes?

General approach
2018:

General approach

2015:

GLP-1RAs are
considered the first
choice before insulin

Basal insulin
recommended as the
first choice

GLP-1RA, glucagon-like peptide-1 receptor agonist



Hypoglycaemic agents for second and third-line treatment in type 2 diabetes

1. Give asulfonylurea®* to patients with type 2 diabetes who do not achiewve ghycasmic
comtrol®* with metformin alone or who have contraindications to metformin [(strong
recommendation, moderate guality evidence].

Remarks

* Gilibenclamide showld be avoided in patients aged 60 veors and ofder. Sulfonyliureas with o
hetter safety record for hypoglvocasmia (e.g. gliclozide) are preferred in patients for whornm
hvpoghvweoemia is o concern (peaple who are at risk of falls, peopls who haowve impaired
awareness of hypoglycoermia, people who live aolone, people wiho drive or operate mochinery

as part of their job).
=¥ The WHO PEN protocal recommend's a torget fasting blood glucose of <7 mmol/L (126
mgydf). However, an individualized approach is encouwraged in setting the patient’s target level for
glyocoermic control, faking into accownt their comorbidities, risks from medication side-effects and
their likely benefit from tight glycoemic control in view of life expectarncy.

2. Introduce human insulin treatment to patients with type 2 diabetes who do not achiewve
ghycaemic control with metformin and/or sulformrylurea (strong recommendation, very low-
quality evidence).

3.  If insulin is unsuitable*, a DPP-2 inhibitor, SGLT-2 inhibitor or a TZD may be added (weak
recommendation, very low-guality evidence).
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Substitution
Extrapolation of clinical data

Health economics
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Shared decision-making
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Table 1: Phenotypic Variables Related to the
Choice of Glucose-lowering Therapy

Figure 1: Metabolic Triage and Choice of
Glucose-lowering Therapy

Life Stage

. ,&ge

« Gender

« Preconception/pregnancy/lactation

Glucotype

« Fasting hyperglycemia

« Postprandial hyperglycemia
 Risk for hypoglycemia

« Glycemic variability
Cardiovascular Health

s Resting pulse rate

« Blood pressure

s Lipid status

« Myocardial health (ejection fraction)
« Coronary health
comorbid conditions

» Renal status

 Hepatic status
« Bone health

Maladaptive anabolism
Phenotype: overweight/obesity,
high blood pressure, dyslipidemia

Pathophysiology: predominant
insulin resistance

Choice: GLP1RA, SGLTZi

gubolism

oice; DPP4L AGIS

Predominant catabolism
Phenotype: thin build, cachexia,
osmotic symptoms
Pathophysiology: predominant
insulin deficiency
Choice: insulin, insulin
secretagogs

AGls = gipha-glucosidase inhibitors; DPPY = dipaptidyl peptidgase-4 inhibitors;
GLPIRA = glucagon-like peptide-1 receptors agonists; SGLT2 = sodium glucose
cotransportar-2 inhibitor.

approach does not preclude the use of investigations to inform the choice
of therapy, it can be practiced with minimal investigations as well.



Figure 1: Metabolic Triage and Choice of
Glucose-lowering Therapy

Maladaptive anabolism
Phenotype: owvernweight/obaesity,
high blood pressure, dyslipidemia

Pathophysiology: predominant
insulin resistance

Choice: GLP1RA, SGLTZi

Eubolism

oice: DPPAL_AGIS

Predominant catabolism
FPhenotype: thin build, cachexia,
osmotic symptoms
Pathophysiology: predorminant
insulin deficiency
Choice: insulin, insulin
secretagogs

AGIs = alpha-glucosidase infibitors, DPPA = dipesptidhyl peplidase-A infibitors,

GLPTRA = glucagon-iike pepiide-T1 recepbors goortists; S5GLTE = sodium giucose
cotranspoarter—22 inhibibor

approach does not preclude the use of investigations to inform the choice
of therapy, it can be practiced with minimal investigations as well.



A little knowledge that acts
is worth infinitely more
than much knowledge that is idle.

Khalil Gibran



