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Decision Cycle for Patient-Centered Glycemic Management in
Type 2 Diabetes

REVIEW AND AGREE ON ASSESS KEY PATIENT

MANAGEMENT PLAN CHARACTERISTICS
GOALS CONSIDER SPECIFIC FACTORS

ONGOING LY\ | VHICH IMPACT ON CHOICE OF

MONITORING * Prevent complications TREATMENT
AND SUPPORT + Optimise quality of life
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Decision Cycle for Patient-Centered Glycemic Management in

Type 2 Diabetes

Review management plan

»  Mutual agreement on changes

»  Ensure agreed modification of therapy is implemented
in a timely fashion to avoid clinical inertia

»  [Decision cycle undertaken regularly
(al least onceltwice a year)

GOALS
OF CARE

« Prevent complications
« Optimize quality of life

ONGOING MONITORING AND
EIJFPIIIIT INCLUDING:

Emational well-being
»  Check tolerability of medication
= Monitor glycemic status
» Biofeedback including SMBG,
weight, step count, HbA,,
bload pressure, lipids

2

IMPLEMENT MANAGEMENT PLAN

+  Patients not meeting goals generally
should be seen at least every 3

SHARED DECISION MAKING TO CREATE A
MANAGEMENT PLAN

AS5ESS KREY PALIENT LHARAL I ERISTILS

+  Current lifestyle

«  Comorbidities, i.e., ASCVD, CKD, HF

«  Clinical characteristics, i.e., age, HbA, , weight
+  Issues such as motivation and depression
Cultural and socioeconomic context

CONSIDER SPECIFIC FACTORS THAT IMPACT
CHOICE OF TREATMENT

*  Individualized HbA, target

+ Impact on weight and hypoglycemia

+  Side effect profile of medication

*  Complexity of regimen,i.e., frequency, mode of administration
= Choose regimen to optimize adherence and persisience

+  Access, cost, and availability of medication

Invalves an educated and informed patient (and their
family/caregiver)

oeeks patient preferences

Effective consultation includes motivational
interviewing, goal setting, and shared decision making
Empowers the patient

Ensures access to DSMES

months as long as progress is being AGREE ON MANAGEMENT PLAN
made, more frequent contact initially . )
is often desirable for DSMES specily SMART goals:
- Specific
- Measurahle
KSCVD = Atherosclerotic Cardiovascular Disease - Achievable
CKD = Chroniz Kidney Dissase - Realistic
HF = Heart Failure _ . F—
DSMES = Diabetes Self-Manzgement Fducation and Support Time limited

SMAG = Self-Monitored Blood Blucoss

4
Standards of Medical Care in Diabetes - 2019. Diabetes Care
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Components of the Comprehensive Diabetes

NAAI~AAl ChvialiiAadyiAan

Table 4.1 - Components of the comprehensive diabetes EVERY
i H H - tet INITIAL FOLLOW-  ANNUAL
medical evaluation at initial, follow-up, and annual visits Ve ey s
Diabetes history
» Characteristics at onset (e.g, age, symptoms) v

= Review of previous treatment regimens and response

n Assess frequency/cause/severity of past hospitalizations v

Family history
® Family history of diabetes in a first-degree relative v

= Family history of autoimmune disorder v

Personal history of complications and common comorbidities

PAST MEDICAL _
AND FAMILY = Macrovascular and microvascular

HISTORY = Common comorbidities (e.g. obesity, OSA)

» Hypoglycemia: awareness/frequency/causes/timing of episodes
= Presence of hemoglobinopathies or anemias

® High blood pressure or abnormal lipids

= | ast dental visit

» | ast dilated eye exam

R N N N N N
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m Visits to specialists

Interval history

s Changes in medical/family history since last visit v v




Components of the Comprehensive Diabetes

TaYa)

EVERY
INITIAL FOLLOW-  ANNUAL
VISIT  UPVISIT VISIT

® Eating patterns and weight history v v v
LIFESTYLE . . .
¥ Physical activity and sleep behaviors v v v
FACTORS g / P
» Tobacco, alcohol, and substance use v v
» Current medication regimen v v v
» Medication-taking behavior v v v
» Medication intolerance or side effects v v v
» Complementary and alternative medicine use 4 v v
® Vaccination history and needs v v
= Assess use of health apps, online education, patient portals, etc. v v
® Glucose monitoring (meter/CGM): results and data use 4 4 v
» Review insulin pump settings and use v v v




Components of the Comprehensive Diabetes

NN

EVERY
INITIAL FOLLOW-  ANNUAL
VISIT  UPVISIT  VISIT

Psychosocial conditions

m Screen for depression, anxiety, and disordered eating; refer / /
for further assessment or intervention if warranted
n |dentify existing social supports v
BEHAVIORAL » Consider assessment for cognitive impairment v v
AND:&:ETES Diabetes self-management education and support
MANAGEMENT | 1 History of dietician/diabetes educator visits/classes v v
SKILLS v Assess diabetes self-management skills and barriers
n Assess familiarity with carbohydrate counting (type 1 diabetes) v
Pregnancy planning
» For women with childbearing capacity, review contraceptive needs / / /

and preconception planning




Components of the Comprehensive Diabetes

EVERY
INITIAL FOLLOW-  ANNUAL
VISIT UP VISIT VISIT

» Height, weight, and BMI: growth/pubertal development in children / v /
and adolescents
* Blood pressure determination v v v
1 QOrthostatic blood pressure measures (when indicated) v
» Fundoscopic examination (refer to eye specialist) 4 v
» Thyroid palpation v
PHYSICAL ® Skin examination (e.g., acanthosis nigricans, insulin injection or / / /
EXAMINATION insertion sites, lipodystrophy)
1 Comprehensive foot examination
+ Visual inspection (e.g., skin integrity, callous formation, foot v v
deformity or ulcer, toenails)**
+ Screen for PAD (pedal pulses-refer for ABI if diminished) v v
* Determination of temperature, vibration or pinprick sensation, v s
and 10-g monofilament exam
v AIC, if the results are not available within the past 32 months v v v
® |f not performed/available within the past year v v
* Lipid profile, including total, LDL, and HDL cholesterol and v n
triglycerides”
» Liver function tests® v v
LABORATORY P— urminct o " y y
EVALUATION pot urinary albumin-to-creatinine ratio
+ Serum creatinine and estimated glomerular filtration rate* v v
* Thyroid-stimulating hormone in patients with type 1 diabetes” v v
» Vitamin B12 if on metformin (when indicated) v v
+ Serum potassium levels in patients on ACE inhibitors, ARBs, or v v
diuretics®




Table 4.2—Assessment and treatment plan*
Assess risk of diabetes complications

» ASCVD and heart failure history

® ASCVD risk factors (see Table 10.2) and 10-year ASCVD risk assessment

» Staging of chronic kidney disease (see Table 11.1)

# Hypoglycemia risk (Table 4.3)
Goal setting

# Set A1C/blood glucose target

¢ If hypertension present, establish blood pressure target

* Diabetes self-management goals (e.g., monitoring frequency)
Therapeutic treatment plan

o Lifestyle management

* Pharmacologic therapy (glucose lowering)

# Pharmacologic therapy (cardiovascular disease risk factors and renal)

# Use of glucose monitoring and insulin delivery devices

+ Referral to diabetes education and medical specialists (as needed)

ASCVD, atherosclerotic cardiovascular disease. *Assessment and treatment planning is an
essential component of initial and all follow-up visits.
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Table 4.3—Assessment of hypoglycemia risk
Factors that increase risk of treatment-associated hypoglycemia

» Use of insulin or insulin secretagogues (i.e., sulfonylureas, meglitinides)

» Impaired kidney or hepatic function

» Longer duration of diabetes

» Frailty and older age

« Cognitive impairment

# Impaired counterregulatory response, hypoglycemia unawareness

» Physical or intellectual disability that may impair behavioral response to hypoglycemia
# Alcohol use

» Polypharmacy (especially ACE inhibitors, angiotensin receptor blockers, nonselective
B-blockers)

See references 114-118.
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Table 4.4—Referrals for mitial care

management

o Eye care professional for annual dilated
eye exam

o Family planning for women of
reproductive age

o Registered dietitian for medical nutrition
therapy

s Diabetes self-management education
and support

# Dentist for comprehensive dental and
periodontal examination

» Mental health professional, ifindicated




12

Common Comorbidities

Autoimmune Diseases
(T1D)

Cancer

Cognitive Impairment/
Dementia

Fatty Liver Disease
Pancreatitis

Fractures

Hearing Impairment
HIV
Low Testosterone (Men)

Obstructive Sleep
Apnea

Periodontal Disease

Psychosocial/Emotional
Disorders



Section 6

Glycemic Targets

13
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A1C Testing

6.1 Perform the A1C test at least two times a year in patients
who are meeting treatment goals (and who have stable
glycemic control). E

6.2 Perform the A1C test quarterly in patients whose therapy
has changed or who are not meeting glycemic goals. E

6.3 Point-of-care testing for A1C provides the opportunity for
more timely treatment changes. E
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A1C Goals (1)

6.4 A reasonable A1C goal for many nonpregnant adults is
<7% (53 mmol/mol). A

6.5 Providers might reasonably suggest more stringent A1C
goals (such as <6.5% [48 mmol/mol]) for selected individual
patients if this can be achieved without significant
hypoglycemia or other adverse effects of treatment (i.e.,
polypharmacy). Appropriate patients might include those
with short duration of diabetes, type 2 diabetes treated with
lifestyle or metformin only, long life expectancy, or no
significant cardiovascular disease C

Glycemic Targets:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.



Table 6.2=Summary of glycemic recommendations for many nonpregnant
adults with diabetes

A1C <7.0% (53 mmol/mol)*
Preprandial capillary plasma glucose 80-130 mg/dL* (4.4-7.2 mmol/L)
Peak postprandial capillary plasma glucoset <180 mg/dL* (10.0 mmol/L)

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should
be individualized based on duration of diabetes, age/life expectancy, comorbid conditions,
known CVD or advanced microvascular complications, hypoglycemia unawareness, and individual
patient considerations. TPostprandial glucose may be targeted if A1C goals are not met despite
reaching preprandial glucose goals. Postprandial glucose measurements should be made 1-2 h
after the beginning of the meal, generally peak levels in patients with diabetes.

16
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A1C Goals (2)

6.6 Less stringent A1C goals (such as <8% [64 mmol/mol])
may be appropriate for patients with a history of severe
hypoglycemia, limited life expectancy, advanced
microvascular or macrovascular complications, extensive
comorbid conditions, or long-standing diabetes in whom the
goal is difficult to achieve despite diabetes self-
management education, appropriate glucose monitoring,
and effective doses of multiple glucose-lowering agents
Including insulin. B

6.7 Reassess glycemic targets over time based on the criteria
In Fig. 6.1 or, in older adults, Table 12.1 E

Glycemic Targets:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.



Approach to Individualization of Glycemic Targets
Patient / Disease Features  More stringent 4= A1C 7% == Less stringent

Risks potentially associated
with hypoglycemia and
other drug adverse effects

|

ow high

|

c
w0
Disease duration newly diagnosed long-standing 5
<
‘4 :
0
~
Life expectancy o ot g
2
3
4 :
g
S o
Important comorbidities

absent few / mild severe

Established vascular
complications

|

absent few / mild severe |
| D
4 :
o
: 3
~”
Patient preference highly motivated, excellent preference for less | @
self-care capabilities burdensome therapy |<
:
system readily available iimited | &
Glycemic Targets: 18

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl
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Hypoglycemia (1).

6.8 Individuals at risk for hypoglycemia should be asked about
symptomatic and asymptomatic hypoglycemia at each
encounter. C

6.9 Glucose (15-20 g) is the preferred treatment for the
conscious individual with blood glucose <70 mg/dL (3.9
mmol/L), although any form of carbohydrate that contains
glucose may be used. Fifteen minutes after treatment, if
SMBG shows continued hypoglycemia, the treatment
should be repeated. Once SMBG returns to normal, the
Individual should consume a meal or snack to prevent
recurrence of hypoglycemia E

Glycemic Targets:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.



Table 6.3—Classification of hypoglycemia (44)

Level Glycemic criteria/description

Level 1 Glucose <70 mg/dL (3.9 mmol/L) and glucose =54 mg/dL
(3.0 mmol/L)

Level 2 Glucose <54 mg/dL (3.0 mmol/L)

Level 3 A severe event characterized by altered mental and/or

physical status requiring assistance

Glycemic Targets:

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;4%?Suppl.
1):S61-S70
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Hypoglycemia (2).

6.10 Glucagon should be prescribed for all individuals at
Increased risk of level 2 hypoglycemia, defined as blood
glucose <54 mg/dL (3.0 mmol/L), so it is available should it
be needed. Caregivers, school personnel, or family
members of these individuals should know where it is and
when and how to administer it. Glucagon administration is
not limited to health care professionals. E

6.11 Hypoglycemia unawareness or one or more episodes of
level 3 hypoglycemia should trigger reevaluation of the
treatment regimen E

Glycemic Targets:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.
1):S61-S70



Hypoglycemia (3).

6.12 Insulin-treated patients with hypoglycemia unawareness or an
episode of level 2 hypoglycemia should be advised to raise their
glycemic targets to strictly avoid hypoglycemia for at least several
weeks in order to partially reverse hypoglycemia unawareness and
reduce risk of future episodes. A

6.13 Ongoing assessment of cognitive function is suggested with
Increased vigilance for hypoglycemia by the clinician, patient, and
caregivers if low cognition or declining cognition is found. B

22



Impact of Intensive Therapy for Diabetes:
Summary of Major Clinical Trials

Study Microvasc Mortality

UKPDS

DCCT /
EDIC*

ACCORD

ADVANCE

Initial Trial

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854.

Holman RR et al. N Engl J Med. 2008;359:1577. DCCT Research Group. N Engl J Med 1993;329;977.
Nathan DM et al. N Engl J Med. 2005;353:2643. Gerstein HC et al. N Engl J Med. 2008;358:2545.
Patel Aetal. N Engl J Med 2008;358:2560. Duckworth W et al. N Engl J Med 2009;360:129. (erratum:
Moritz T. N Engl J Med 2009;361:1024) *inT1DM

Long Term Follow-up




Section 9

Pharmacologic Approaches to Glycemic Treatment

24



ADA-EASD Position Statement Update:
Management of Hyperglycemia in T2DM, 2015

3. ANTI-HYPERGLYCEMIC THERAPY

* Therapeutic options: Lifestyle

=
- Weight optimization )

o\ﬂ“@. Healthy diet
;’6 !

O G
x\s';

N\

- Increased activity level

Diabetes Care 2012;35:1364-1379; Diabetologia 2012;55:1577-1596



Multiple, Complex Pathophysiological
Abnormalities in T2DM

pancreatic
Insulin

GLP-1R

LE TN
vy
v,

Incretin

A secretion ¢4

v e
effect : ,zv
DPP-4 Am lin pancreatic «d
InthItOI’S m|met|CS glucagon
) - secretion
§] agonists p
gut :
carbohydra

delivery &
absorption

# Bile acid
sequestrants

“.. | Y| peiphera
hepatic renal ke 2 gus 8 utgize
glucose __lglucos_e R c (81055 P
production excretion

Adapted from: Inzucchi SE, Sherwin RS in: Cecil Medicine 2011



Oral Class W Advantages Disadvantages

Biguanides * Activates AMP- * Extensive experience
kinase (?other) * No hypoglycemia
d Hepatic glucose * Weight neutral
production «?2d cvD
Sulfonylureas ° Closes K,rp channels < Extensive experience
« T Insulin secretion « 4 Microvascular risk
TZDs * PPAR-y activator * No hypoglycemia
* T Insulin sensitivity  * Durability
« | TGs (pio)
T HDL-C

«? 4 CVD events (pio)

Table 1. Properties of anti-hyperglycemic agents

* Gastrointestinal Low
* Lactic acidosis (rare)

* B-12 deficiency

* Contraindications

* Hypoglycemia Low
T Weight

* Low durability

* ? Blunts ischemic
preconditioning

« T Weight Low
* Edema/heart failure

* Bone fractures

« T LDL-C (rosi)

« ? T Ml (rosi)

Diabetes Care 2015:38:140-149;
Diabetologia 2015;10.1077/s00125-014-3460-0



OralClass | Mechanism | Advantages Disadvantages

* Gastrointestinal Mod
* Dosing frequency
e Modest ¥ Alc

o-Glucosidase
inhibitors

DPP-4
inhibitors

Bile acid
sequestrants

Dopamine-2
agonists

SGLT2
inhibitors

Table 1. Properties of anti-hyperglycemic agents

* Inhibits a-glucosidase
* Slows carbohydrate
digestion / absorption

* Inhibits DPP-4
* Increases incretin
(GLP-1, GIP) levels

* Bind bile acids
24 Hepatic glucose
production

* Activates DA receptor
* Alters hypothalamic
control of metabolism
« T insulin sensitivity

* Inhibits SGLT2 in
proximal nephron
* Increases glucosuria

* No hypoglycemia

* Nonsystemic

« { Postprandial glucose
« ?J CVD events

* No hypoglycemia
* Well tolerated

* No hypoglycemia
e} LDL-C

* No hypoglyemia
« 24 CVD events

«} Weight

* No hypoglycemia

J BP

* Effective at all stages

* Angioedema / High
urticaria

* ? Pancreatitis

« ? T Heart failure

 Gastrointestinal High
 Modest | Alc
* Dosing frequency

 Modest | Alc High
* Dizziness, fatigue

* Nausea

* Rhinitis

* GU infections High
* Polyuria

* Volume depletion

« T LDL-C

« I'Cr (transient)

Diabetes Care 2015:38:140-149;

Diabetologia 2015;10.1077/s00125-014-3460-0



Injectabl

e
Class

GLP-1
receptor
agonists

Insulin

* Activates GLP-1 R

« T Insulin, 4 glucagon
d gastric emptying
T satiety

e Activates insulin
receptor
* Myriad

Advantages

-d Weight

* No hypoglycemia

ed Postprandial glucose
« | Some CV risk factors

* Universally effective
* Unlimited efficacy
« 4 Microvascular risk

Table 1. Properties of anti-hyperglycemic agents

Disadvantages

 Gastrointestinal High
* ? Pancreatitis

« 7 Heart rate

* Medullary ca (rodents)

* Injectable

* Training requirements

* Hypoglycemia Variable
* Weight gain

 ? Mitogenicity

* Injectable

* Patient reluctance

* Training requirements
Diabetes Care 2015:38:140-149;
Diabetologia 2015;10.1077/s00125-014-3460-0



Pharmacologic Therapy for Type 2 Diabetes

9.5 Metformin is the preferred initial pharmacologic agent for the
treatment of type 2 diabetes. A

9.6 Once initiated, metformin should be continued as long as it is
tolerated and not contraindicated; other agents, including
iInsulin, should be added to metformin. A

9.7 Long-term use of metformin may be associated with biochemical
vitamin B12 deficiency, and periodic measurement of vitamin B12
levels should be considered in metformin-treated patients,
especially in those with anemia or peripheral neuropathy. B

Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.
1):S90-S102

30



Pharmacologic Therapy for Type 2 Diabetes

9.8 The early introduction of insulin should be considered if there is
evidence of ongoing catabolism (weight loss), if symptoms of
hyperglycemia are present, or when A1C levels >10% or blood
glucose levels 2300 mg/dLare very high. E

9.9 Consider initiating dual therapy in patients with newly diagnosed type
2 diabetes who have A1C =21.5% above their glycemic target. E

9.10 A patient-centered approach should be used to guide the choice of
pharmacologic agents. Considerations include comorbidities
(atherosclerotic cardiovascular disease, heart failure, chronic kidney
disease), hypoglycemia risk, impact on weight, cost, risk for side
effects, and patient preferences. E

1 Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.
1):S90-S102



Pharmacologic Therapy for Type 2 Diabetes

9.11 Among patients with type 2 diabetes who have established
atherosclerotic cardiovascular disease, sodium-glucose cotransporter
2 inhibitors, or glucagon-like peptide 1 receptor agonists with
demonstrated cardiovascular disease benefit (Table 9.1) are
recommended as part of the antinyperglycemic regimen. A

9.12 Among patients with atherosclerotic cardiovascular disease at high
risk of heart failure or in whom heart failure coexists, sodium-glucose
cotransporter 2 inhibitors are preferred. C

9.13 For patients with type 2 diabetes and chronic kidney disease,
consider use of a sodium-glucose cotransporter 2 inhibitor or
glucagon-like peptide 1 receptor agonist shown to reduce risk of
chronic kidney disease progression, cardiovascular events, or both. C

Pharmacologic Approaches to Glycemic Treatment:
32 Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.
1):S90-S102
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Pharmacologic Therapy for Type 2 Diabetes

9.14 In most patients who need the greater glucose-lowering
effect of an injectable medication, glucagon-like peptide 1
receptor agonists are preferred to insulin. B

9.15 Intensification of treatment for patients with type 2
diabetes not meeting treatment goals should not be
delayed. B

9.16 The medication regimen should be reevaluated at regular
Intervals (every 3-6 months) and adjusted as needed to
Incorporate new patient factors (Table 9.1). E

Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl.
1):S90-S102



Table 9.1-Drug-specific and patient factors to consider when selecting antihyperglycemic treatment in adults with type 2 diabetes

N o 'H""”’“ Renal ffcts Based on findings from
| e | o e e o
L | gy — | The Dapagliflozin Effect

High No Neutnal 5 ml Neutnd Low Onl Neutal + Contraindicated » Gastrointestinal side effects common
i T o ot o 2 ey on Cardiovascular
~ Events-Thrombosis in
SOLY-2inhibitors Inemediag No Lags Benefit: Benefit: High Ol Banefit * Reral dose adjustment » FDA Black Bex: Risk of . .
[ s ;‘::"’::.!1“”",;';’..,.,. Kossmesan Myocardial Infarction
artugldiozin i1
.&Wmm 58 (DECLARE-TIMI 58)
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* fisk of volume depletion, 7
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o S iy st heart failure with
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saxaglipting required (siagliptin, ) * Joint pain .
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Impaiement . . .
" tokomamont ~ the table highlighting
Migh Mo Gan Potenal benefit Increacad rsk Low onl Neatral + Nodos adjustment + FOA Black B Congesive heart I benefit of SGLT-2
ploglitazone required failure |ploglitazone, rosiglitazone) . . .
- © setton et inhibitors for CHF is
Impakrment due to falure) .
ey : ﬁ;‘"‘,’,’.‘mm revised to read:
. jer cancer [
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;?ww bttt okl canagliflozin,
’ dapagliflozin"
Insulln Human Highes Yes Gain Netral Neutel Low 0 Nesstral o Lower insulin doses * |njection site sactions p g
Insulin required with 8 = Higher risk of hypoglycenia with
| decrease in eGFR; titrate human insulin INPH or premined
| per clinical response formuations) v, analogs
Analogs High 50

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information. FDA approved for CVD benefit. CHF, congestive heart failure; CV, cardiovascular;
DPP-4, dipeptidyl peptidase 4; DKA, diabetic ketoacidosis; DKD, diabetic kidney disease; GLP-1 RAs, glucagon-like peptide 1 receptor agonists; NASH, nonalcoholic steatohepatitis;
SGLT2, sodium—glucose cotransporter 2; SQ, subcutaneous; T2DM, type 2 diabetes.



Start with Monotherapy unless:

AlC Is greater than or egual to 9%, consider Dual Therapy.

AIC is greater than or equal to 10%, blood glucose is greater than or egual to 200 ma/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure B.2).

Y

Monotherapy

Lifestyle Management

EFFICACY" high

HYPO RISK love Fisk
WEIGHT neutral/loss
SIDE EFFECTS Glflactic acidosis
COSTS* |

If A1C target not achieved after approximately 3 months of monotherapy, proceed to 2-drug combination (order not
meant to denote any specific praeference = choice dependent on a variely of patient- & disease-specific factors)

o
i

Dual Therapy Metformin +

Lifestyle Management

If A1C target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not
meant to denote any specific preference = choice dependent on a variety of patient- & diseaze-speacific factors)

Triple Therapy Metformin +

-
k-

If A1C target not achieved after approximately 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1RA, (2) on GLP-1 RA, add basal insulin, or (2} on optimally titrated basal insulin, add GLP-1 RA ar
mealtime insulin. Matformin therapy should be maintained, while other oral agents may be discontinued on an individual
basis to avoid unnecessarily complex or costly regimens (e, adding a fourth antihyperglycemic agent).

L
e Combination Injectable Therapy (See Figure 8.2)

Sulfenylurea DPP-4 inhibitor SGLT2 inhibitor GLP-1 receptor agonist Insulin (basal)
EFFICACY" high high intermediate intermediate high highest
HYPO RISK moderate risk lowe risk low risk oW risk low risk high risk
WEIGHT Gain aain neutral loss loss gain
SIDE EFFECTS hypoalycemia edema, HF, fxs rare GU, dehydration, Txs Gl hypoglycemia
COSTS* lowe lovw high high high high

Lifestyle Management

Sufonylurea+ | Thiazelidinedione+  DPP-4 inhibitor +  SGLT2inhibiter +  GLP-1receptor agonist + [l e
ST su su su su B

or  DPP-4-i or  DPP-4-i or [INTZDNY  or NTZDNY o [TEZDNY or  DPP-4-

or SGLT2-i or SGLT2-i or SGLT2-i or DPP-4-i or SGLT2-i or SGLT2-i

or  GLP-I-RA or GLP-1-RA or or  GLP-I-RA or or  GLP-I-RA

American

A Diabetes
. Association.
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ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES

EITHER/
or

SGELT2
with
proven

GLP-1RA
with

proven CcvD
CVD benefit!,
benefit! if eGFR
adeguate’

It further intensification is
required or patient is now
unable to tolerate
GLP-1 RA and/or 5GLT2i,
choose agents demonsirating

CV safety:

1 Consider adding the ather
class (GLP-1 RA or SGLT2i)
with proven CVD benefit

" DPP-4i if nat on GLP-1 RA
¥ Basal insulin®

0 TZ0F

n5Le

NO

HF OR CKD
PREDOMINATES

J

FIRST-LINE therapy Is metformin and comprehensive lifestyle (including weight management and physical activity)
if HbA,, above target proceed as below

WITHOUT ESTABLISHED ASCVD OR CKD

!

COMPELLING NEED TO MINIMIZE
PREFERABLY HYPOGLYCEMIA
SGLTZ with evidence of
reducing HF and/or CKD
progression in CVOTs if eGFR DPp-4i GLP-1RA SGLT2¢ 120
adequate”
-=0R
[T SGLT2) not tolerated ar * ¢ * *
contraindicated or if eGFR less ITHbA, IfHbA, If HbA IFHBA,
than adequate® add GLP-1 RA above target above target above target above target
with proven CVD benefit! * 'L * ¢
J' GLPRA SGLT2P
SGLT21 SGLT2# or OR
It Hhh above target OR OR DPP-4i DPP-4i
¥ 120 20 R Or
120 GLP-1RA
» Avoid TZD in the
setting of HF ¢ ¢ ¢ ¢
Choose agents I If HbA_above target J
demanstrating CV safety: ¢
= Consider adding
the other class with [ Continue with addition of ather agents as outlined above ]
proven CVD benefit! *
» DFP-4i (not saxaglipting
in the setting of HF (if I If HbA__ above target ]
not on GLP-1RA) J’
= Basal insulin®
u U Consider the addition of SU° OR basal insulin:

1. Praven CVD benefit means it has label indication of reducing CVD events. Far
GLP-1 RA strongest evidence for liraglutide > semaglutide » exenatide extended
release. For SGLT2i evidence modestly stronger for empagliflozin > canagliflozin.

2. Be aware that $GLT2i vary by regien and individual agent with regard
to Indicated level of eGFR for Inltiation and continued use

3. Both empaglifiazin and canagliflazin have shown reduction
if HF and reduction in CKD progression in CVOTs

4, Degludee or LNOQ glargine have demenstrated CVD safety

5. Low dose may be better tolerated though less well studied for CVD effects

= Choose later generation SU with lower risk of hypoglycemia
= Consider basal Insulin with lower risk of hypoglycemia”

6, Choose later generation SU with lower risk of hypoalycemia
7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin
B Ll

> i > > > ixl
9, If ne specific comorbidities (i.e,ne established CVD, low rick of hypeglycemia,
and lewer priority to aveid weight gain or no weight-related comerbidities)

10.Cansider country- and reglon-specific cast of drugs. I some cauntries
TZDs relatively more expensive and DPP-4i relatively cheaper

!

TO AVOID

CLINICAL INERTIA
REASSESS AND

MODIFY
TREATMENT
REGULARLY

(3-8 MONTHS)

y

>
m::a':: LWUENIEH"'II'ELOOR el s
PROMOTE WEIGHT LOSS ISSUE**
GLP-1RA ‘ SUF TZD®
b |
weight loss* *
| It HoA, above target

| o, abovetrget

v ¥

GLP-1RA |

with geod
efficacy for
weight loss®

SGLT2E

v

| ke, abovetarget

v v

If triple therapy required or
SGLT2) and/or GLE-1 RA not
tolerated or contraindicated

use regimen with lowest risk of
weight gain

PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

¥

If DEP-2i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition af:

« SUF + TZD° « Basal nsulin

¥ v

rzpe SUF

¥

| IHbA, above target

v v

= [nsulin therapy basa
nsulin with lowest
acquisition cost
OR
= Consider DPP-4i OR
SGLT2i with lowest
acquisition cost®

Based on findings
from The
Dapagliflozin Effect
on Cardiovascular
Events-Thrombosis
in Myocardial
Infarction 58
(DECLARE-TIMI 58)
Trial, which showed
a reduction of
hospitalization for
heart failure and a
reduction in
progression of CKD,
footnote #3 within
Figure 9.1 is revised
to read:
"Empagliflozin,
canagliflozin and
dapagliflozin have
shown reduction in
HF and reduction in
CKD progression in
CVOTs"



ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HF OR CKD
PREDOMINATES

EITHER/
]
PREFERABLY

SGLT2I with evidence of

reducing HF and/or CKD

proven progression in CVOTs if eGFR
VD adequate®

benefit’, @ r-—=======

if eGFR If SGLT2I not tolerated or
adeguate’ | contraindicated or If eGFR less
than adeguate? add GLP-1 RA

with proven CVD benefit!

v

If HbA,_ above target

2

m Avoid TZD in the
setting of HF

SGELT2
with

GLP-1RA
with
proven
VD
benefit!

If further intensification is
required cr patient is now
unable to tolerate
GLP-1 R4 and/for SGLT2,
chocse agents demonsirating

CV safety;

Choose agents
demonstrating CV safety:

» Consider adding
the other class with
proven CVD benefit!

® DPP-4i (not saxaglipting
in the setting of HF (f
not on GLP-1 RA)

® Basal insulin®

= 5L

n Consider addina the other
class (GLP-1 RA or SGLT20)
with oroven CVD benefit

» DRP-4i if not on GLP-1RA
® Basal insulin®

" TZ0F

m 5UF

* |f A1Cis above target despite

recommended first-line treatment
and the patient has ASCVD or CKD:
 ASCVD Predominates:
 Add GLP-1 RA with proven
CVD benefit, OR
e Add SGLT-2 inhibitor with
proven CVD benefit (if eGFR
adequate)
e If HF or CKD Predominates:
e Add SGLT-2 inhibitor with
evidence of benefit
e If can’t take an SGLT-2
inhibitor, use a GLP-1 RA
with proven CVD benefit
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WITHOUT ESTABLISHED ASCVD OR CKD

EITHERS

GLPTRA GLP1 RA
with good SGLT2P
efficacy for
weight loss?

SGLT2F

o .
SGLT2i SGLT2i OR OR
OR ORr DPP-4i DRP-4i i | cLPara
TZD 12D OR OR SGLT2 with good
TZD GLP-1 RA efficacy for
weight loss®

Continue with addition of ather agents as outlined above

If triple therapy required or
SGLT2 andfor GLE-TRA not

talerated or contraindicated
use regimen with loweast risk of
weight gain
Consider the addition of SU* OR basal insulin: PREFERABLY
= Choose later generation SU with lower risk of hypoglycemia DPP-4i (if not on GLP-1RA)
= Consider basal insulin with lower risk of hypoglycemia” basaed on weight neutrality
6. Choose later generation 5U with lower risk of hypealycemia If DPP-4i not tolerated or
7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin contraindicated or patient
8. Semaglutide > raglutice > dulaglutide > exenatide > lixisenatide already "-‘“ajﬂ'l-;“ R’:‘; cautious
9. If no specific comarbidities {i.e,no established CVD, low risk of hypoglycemia, on ol
and lower priority to aveid weight gain or no weight-related comorbidities) « SUF « TZDS - Basal insulin

10, Canslder eountry- and reglon-sipecific eost of drugs. In seme countries
TZDs relatively more expensive and DPP-4i relatively cheaper

’

COST IS A MAJOR
ISSUE®™®

SILF TZO™

TZD® SUF

= Insulin therapy basal
insulin with lowest
acquisition cost

OR

= Consider DPP-41 OR
SGLT2i with lowest
acquisition cost™®




CHOIX DU SULFAMIDE
FONCTION DES MARQUEURS BIO
CLINIQUES



CKD stage 1-2 3a 3b 4 5

eGFR (ml/min) >60 45-60 30-45 ' Hemodialysis
Insulin Dose Reduction
Repaglinide
Sitagliptin1 Dose Reduction
Saxagliptin 1 Dose Reduction
Linagliptin *

Pioglitazone * L T
Nateglinide Dose Re
Exenatide * ,...........Q?%‘%.R.e.‘!‘tc.";".'!..........

Metformin ° >..D-9§§ Be.q‘.’.gio.'l >
Gliclazide Dose Reduction >
Vildagliptin >
Liraglutide >

Glibenclamide

Glimepiride

Yoy

Acarbose



» RESEARCH DESIGN AND METHODS
~ We studied 22,379 patients starting sulfonylurea or

i

Sex and BMTI Alter the Benefits and 2 oems wilom & henky,”

; o . Weeon e Loneg” thiazolidinedione therapy in the U.K. CPRD to identify features
Risks of Sulfonylureas and Wil 7 omiton” Roweed Suir . L .
Thiazolidinediones in Type 2 samemrss’ w5 o @SSOCIated with increased 1-year HbAlc fall with one therapy
Diabetes: A Framework for i o class and reduced fall with the second. We then assessed
Evaluating Stratification Using e . .
Routine Glinical and Tndividusl w.hether'pres.pgufled patient subgro.ups'defmed by the '
Trial Data differential clinical factors showed differing 5-year glycemic
Diabetes Care 2018,41:1844-1853 | https://doi.org/10.2337/dc18-0344 response and S|de effeCtS W|th Sulfonylureas and

thiazolidinediones using individual randomized trial data from
ADOPT (first-line therapy, n = 2,725) and RECORD (second-line
therapy, n = 2,222). Further replication was conducted using
routine clinical data from GoDARTS (n =1,977).
RESULTS
In CPRD, male sex and lower BMI were associated with greater glycemic response with
sulfonylureas (P < 0.001).
In ADOPT and RECORD, non obese males had a greater overall HbAlc reduction with
sulfonylureas than with thiazolidinediones (P < 0.001); in contrast, obese females had a greater
HbA1c reduction with thiazolidinediones than with sulfonylureas (P < 0.001). Weight gain and
edema risk with thiazolidinediones were greatest in obese females.

CONCLUSIONS

Patient subgroups defined by sex and BMI have different patterns of benefits and risks
on thiazolidinedione and sulfonylurea therapy. Subgroup-specific estimates can inform
discussion about the choice of therapy after metformin for an individual patient.

Diabetes Care 2018;41:1844-1853



SULFAMIDES ET SAFETY



Sulfamides hypoglycémiants
Registre Britannique

Diabetes Care

i)
Pharmacologic Differences of e e o et 2=
Sulfonyvlureas and the Risk of Laurent Azoulay, 5 and Samy Sulsse==

Adverse Cardiovascular and
Hyvpoglyvcemic Events

hitps o Ydoi. org 10233 7/dcl 7-0595

* Effet des sulfamides sur les événements CV et ’hypoglycémie

*DT2 nouveaux (> 40ans ) entre 1998 - 2013

* SU a longue durée d’action avec action pancréatique non spécifique
Glyburide (50%) et Glimépiride (50%) :1863

X SU a courte durée d’action avec action pancréatique plus spécifique
Gliclazide (92%), Tobulamide (3%) et Glipizide (5%) : 15741




3 Sulfamides hypoglyc

Analyses

Acute Myocardial Infarction

Primary

60—day grace period

ITT

Excluding tolbutamide users

Excluding patients with a history of ANMI

Ischemic stroke
Primary
60—day grace period
ITT
Excluding tolbutamide users
Excluding patients with a history of ischemic stroke

Hypoglycemia
“Primary
60—day grace period
IT™T
Excluding tolbutamide users
Excluding patients with a history of AMI or ischemic stroke

Cardiovascular Mortality
Primary
60—day grace period
ITT
Excluding tolbutamide users
Excluding patients with a history of AMI or ischemic stroke

Aldll—cause Mortality
Primary
60—day grace period
IT™T
Excluding tolbutamide users
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1 Hypoglycémie avec SU a LDA
Glyburide et Glimepiride
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2w OPEN ACCESS  Sulfonylureas as second line drugs in type 2 diabetes and the
e risk of cardiovascular and hypoglycaemic events: population

:_T;;'[;'IJ[: J;"E“?;Tg?é_ based cohort StUd’y’ thebmj | BMJ 2018:362:k2603 | doi: 10.1136/bmj k2693
Catherine, H-461 Montréal, QC
H3T 1E2, Canada Antonios Douros,*? Sophie DellAniello,* Oriana Hoi Yun Yu,"* Kristian B Filion,*>
Laurent Azoulay,»*® Samy Suissa’*®
OBJECTIVE RESULTS
To assess whether adding or switching to Among 77 138 metformin initiators, 25 699 added

or switched to sulfonylureas during the study period.

sulfonylureas s associated w“h.a" mFrE?SEI:d During a mean follow-up of 1.1 years, sulfonylureas

risk of myocardial infarction .

myocardial
cardiovascular death, all cai WHAT IS ALREADY KNOWN ON THIS TOPIC 00 person
severe hypoglycaemia, com| Sulfonylureas are widely used second line oral antidiabetic drugs interval 1.01
on metformin monotherapy | Previous studies have assessed their cardiovascular and hypoglycaemic safety | 1.28, 1.15
diabetes as first line drugs or in comparison with other second line antidiabetic drugs r0.7, 7.60,
| metformin
DESIGN WHAT THIS STUDY ADDS

Population based cohort s | 5|fonylureas as second line drugs are associated with an increased risk of
SETTING myocardial infarction, all cause mortality, and severe hypoglycaemia, compared

General practices contribu with remaining on metformin monothera
Practice Research Datalink 5 Py

PARTICIPANTS Continuation of metformin when introducing sulfonylureas is safer than

Patients with type 2 diabe | switching .
monotherapy between 19 2 . _ . ] ] ] T Sl'EJEIEl[Ed
MAIN OUTCOME M EASURES with an increased risk of myocardial infarction,

Using the prevalent new-user cohort design we

matched 1:1 patients adding or switching to all cause I'I'IDI"[E"W, and severe h?pﬂgl}f{EE‘ﬂ’llﬂ,

sulfonylureas with those remaining an metformin Cﬂﬂ’lpﬂf@d with rEmaining on metformin mﬂﬂﬂthﬂfﬂw.
monotherapy on high-dimensional propensity score, - . . .

haemoglobin Alc, and number of previous metfarmin Continuing metformin when introducing sulfonylureas
prescriptions. The two groups were compared using appears to be saferthan SWiIEh]ﬂg.

Cox proportional hazards models to estimate adjusted
hazard ratios and 925% confidence intervals for the
study outcomes.



Analyses Hazard ratio (95% CI) Hazard ratio (95% CI)
Myocardial Infarction i
Primary 1.26 (1.01 to 1.586) ——
&0 day grace period 1.12(0.94t0 1.32) —
Excluding patients with a history of the outcome 1.28 (1.02 to 1.60) i—*—
Adjusting for additional covariates 1.23(1.00tn1.53) L
1
lschaemic stroke E
Primary 1.24 (0.99 to 1.56) L
60 day grace period 1.16 (0.96 to 1.40) —
Excluding patients with a history of the ocutcome 1.22 (0.97 to 1.54) i—#—
Adjusting for additional covariates 1.24 (0.98 to 1.55) .
1
Cardiovascular death :
Primary 1.18 (0.98 to 1.43) e
&0 day grace period 1.16 (1.00 to 1.34) =
Excluding patients with a history of myocardial infarction or stroke 1.18 (0.97 to 1.44) t——
Adjusting for additional covariates 1.13(0.93tn1.37) -i—f—
1
All cause mortality i
Primary 1.28 (1.15 to 1.44) P
60 day grace period 1.22(1.12 to 1.34) o=
Adjusting for additional covariates 1.25(1.11 to 1.40) i o
1
Hypoglycemia E
Primary 7.60 (4.64 to 12.44) H —_—
60 day grace period 7.05 (4.75to 10.47) : —_—
Excluding patients with a history of the ocutcome 7.58 (4.631012.42) E _—
Adjusting for additional covariates 7.10(4£.33t011.63) L =
L
051 2 10
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Original Investigation | Diabetes and Endocrinalogy

Association of Second-line Antidiabetic Medications
With Cardiovascular Events Among Insured Adults
With Type 2 Diabetes

Comesponding Authar: Matthaw 1 0'Brien, MD, M, Division of Ganeral Internl Medicin znd Gariatrics,
Department of Medicne, Nortwestem University Feinberg School af Midicing, 750 N Lakz Shore D, St Fiar,
Chicaga. IL BOBT {matthew:obriant@nartwestam adu).

Matthew 1 O'Brien, MD. MSC: Susan L Karam, MD; Amishia Wallla, MD, M5; Raymond H. Kang, MA: Andrew 1. Cooper, MSC; Nicola Lanckd, MPH; Margaret R. Moran, MPH;

D=wid T Liss. PhD: Theodare A. Prospect. F5A, MAAA: Ronald T. Ackermann, MD, MPH

OBJECTIVE To examine the asscciation of second-line ADM dasses with major adverse
cardiovasoular evants.

DESIGH, SETTING, AND PARTICIPANTS Retrospective cohort study among 132 737 insured adults
with type 2 diabetes who started therapy with asecond-line ADM after taking either metformin alone
or ni prior ADKL. This study used 2011-2015 US natiomwide administrative claims data. Data analysis
was performed from Januany 2007 to October 20018
EXPOSURES Dipaptidyl peptidase 4 {DPP-4) inhibitors, glucagon-like peptide-1 (GLP-1) receptor
agonists, sodium-glucose ootransporter 2 (SGLT-2) inhibitors, thiazolidinediones (TZ0s), basal
insulin, and sulfonylhereas or meglitinidas (both referred to as sulfonylureas hereafter). The DPP-4
inhibitors served & the comparison group in all analysas.

MAIN QUTCOMES AND MEASURES The primary outcome was time to first cardiovascular event

after starting the second-line ADM. This composite outcome was based on hospitalization for the

following cardiovascular conditions: congastive heart failure, stroke, ischemic heart disease, or

peripheral artery disease.

RESULTS Among 132 737 insured adult patients with type 2 diabetes (men, 55%; aged 45-64 yaars,
58%:; white, 63%), there were 3480 incident cardiovasoular events during 160 384 parson-years of
fiollow-up. Patients were censored after the first cardiovascular event, discontinuation of nsurance
coverage, transition from international Classificotion of Disagses, Ninth Revision (1C0-9) to end of
IC0-8 coding, or 2 years of follow-up. After adjusting for patient, presoiber, and health plan
characteristics, the risk of composite @rdiovascular events after starting GLP-1 receptor agonists was
lower than DPP-4 inhibitors (hazard ratio [HR], 0.78; 95% CI, 0,63-096), but this finding was not
significant in all sensitivity anabyses. Cardiovascular event rates after starting treatment with 5GLT-2
inhibitors (HR, 0.81; 95% O, 0.57-1.53) and TZ0s (HR, 0.92; 95% C1, 0.76-111) were not statistically
diffierent from DFP-4 inhibitors. The comparative risk of cardiovascular events was higher after
starting treatment with sulformylureas (HR, 1.38; 95% C1, 1.23-1.49) or basal insulin (HR, 2.03; 955 C1,
1B1-2.27) than DPP-4 inhibitors.

COMCLUSIONS ANDRELEVANCE Among msured adult patients with type 2 dizbetes initiating
saconid-ine ADM therapy, the short-term cardiovascular outcomes of GLP receptor agonists,
SGLT-2 inibitors, and DPP-# inhibitors were similar. Higher cardiovascular risk was associated with
\ise of sulfionyluress or basal msulin compared with newer ADM classes, Clinicians may consider
prescribing GLP- receptor agonists, SGLT-2 inhibitars, or DPP-4 inhibitors mare rautinely after

meetformin rather then sulfonylureas or basal insuiin,



European Heart Journal (2011) 32, 1900-1908 CLINICAL RESEARCH
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Mortality and cardiovascular risk associated
with different insulin secretagogues compared
with metformin in type 2 diabetes, with or
without a previous myocardial infarction:

a nationwide study

Tina Ken Schramm '*, Gunnar Hilmar Gislason 2, Allan Vaag3,

Jeppe Ngrgaard Rasmussen?, Fredrik Folke?3, Morten Lock Hansen 2,

Emil Loldrup Fosbgl?, Lars Keber!, Mette Lykke Norgaard? Mette Madsen®,
Peter Riis Hansen?, and Christian Torp-Pedersen?



Aims

and results

The impact of insulin secretagogues (15s) on long-term major clinical outcomes in type 2 diabetes remains unclear.
We examined mortality and cardiovascular risk associated with all available 155 compared with metformin in a nation-
wide study.

All Danish residents >>20 years, initiating single-agent 5s or metformin between 1997 and 2006 were followed for up
to 9 years (median 3.3 years) by individual-level inkage of nationwide registers. All-cause mortality, cardiovascular
mortality, and the composite of myocardial infarction (Ml), stroke, and cardiovascular mortality associated with indi-
vidual I5s were investigated in patients with or without previous MI by multivariable Cox proportional-hazard ana-
lyses including propensity analyses. A total of 107 806 subjects were included, of whom 9607 had previous M.
Compared with metformin, glimepiride (hazard ratios and 95% confidence intervals): 1.32 (1.24-1.40), glibenclamide:
119 (1.11-1.28), glipizide: 1.27 (1.17-1.38), and tolbutamide: 1.28 (1.17-1.39) were associated with increased all-
cause mortality in patients without previous MI. The corresponding results for patients with previous Ml were as
follows: glimepiride: 1.30 (1.11-1.44), glibenclamide: 147 (1.22-1.76), glipizide: 1.53 (1.23-1.89), and tolbutamide:
147 (1.17-1.84). Results for gliclazide [1.05 (0.94-1.16) and 090 (0.68-1.20)] and repaglinide and [0.97 (0.81-1.15)
and 1.29 (0.86-1.94)] were not statistically different from metformin in both patients without and with previous MI,
respectively. Results were similar for cardiovascular mortality and for the composite endpoint.

Monotherapy with the most used 155, including glimepiride, glibenclamide, glipizide, and tolbutamide, seems to be
associated with increased mortality and cardiovascular risk compared with metformin. Gliclazide and repaglinide
appear to be associated with a lower risk than other I5s.
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No Previous Myocardial Infarction

Metformin

* Glimeperide

= Gliclazide -
Glibenclamide -
Glipizide
Tolbutamide -

ReEaglinide 1

Metformin -
Glimeperide 1
Gliclazide 1
Glibenclamide
Glipizide A
Tolbutamide -
Repaglinide 1

Metformin -
Glimeperide
Gliclazide 1
Glibenclamide
Glipizide A
Tolbutamide -
Repaglinide 1

0 1
Hazard Ratios (95 % cofidence intevals)

Total Death

&
=

—i

HR(95% CI)
1
1.32 (1.24-1.40)
1.05 (0.94-1.16)
1.19 (1.11-1.28)
127 (1.17-1.38)
1.28 (1.17-1.39)
0.97 (0.81-1.15)

2

1

1.28 (1.18-1.38)
1.05 (0.91-1.20)
1.14 (1.03-1.25)
1.25 (1.12-1.40)
1.27 (1.13-1.43)
0.82 (0.64—1.04)

o}

2

Mi, Stroke and Cardiovasculiar Death

1
1.21 (1.14-1.29)
1.06 (0.95-1.18)
1.12 (1.04-1.21)
1.17 (1.07-1.28)
1.25 (1.13-1.36)
0.96 (0.80—1.15)

2

Metformin
Glimeperide
Gliclazide
Glibenclamide
Glipizide
Tolbutamide
Repaglinide

Metformin -
Glimeperide 1

Gliclazide

Glibenclamide 1
Glipizide 1
Tolbutamide -
Repaglinide 1

Metformin 1
Glimeperide 1
Gliclazide 1
Glibenclamide
Glipizide 1
Tolbutamide -
Repaglinide 1
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Total Death
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Heart Journal

Previous Myocardial Infarction

HR(95% CI)

1
1.30 (1.11-1.51)
0.90 (0.68—1.20)
1.47 (1.22-1.76)

153 (1.23-1.89)
1.47 (1.17-1.84)

1.29 (0.86-1.94)

1]

.l

2

1
1.32 (1.11-1.57)
0.87 (0.63—1.20)

1.50 (1.22—1.84)
1.63 (1.28-2.07)

1.48 (1.14-1.91)

o] 1

——
—<—
——

G 132(0.83-2.08)

2

Mi, Stroke and Cardiovascular Death

<O

1
1.29 (1.12-1.49)
0.86 (0.66—1.13)
1.29 (1.09-1.52)
1.46 (1.20-1.78)
1.42 (1.14-1.76)
1.13 (0.77-1.65)

o 1

2

Hazard Ratios (95 % cofidence intevals)

0.001
0.48
<0.001

<0.001
<0.001

0.22

0.002
0.40
<0.001
<0.001
0.003
0.23

<0.001
<0.29
0.003
<0.001
0.002
0.55



Antidiabetique Risque Cardiovasculaire

Molécule ' Neutre "

Metformine X +

Sulfamides / Glinides
-Glibenclamide
-Glimeperide
-Gliclazide
-Repaglinide

X X

Acarbose
Pioglitazone
Inhibiteur DDP4

Analogues GLP1
- Lixisenatide / Exenatide X
- Liraglutide / Semaglutide X

Inhibiteur SGLT2 X

X X X X X

Insuline X X
« Doses ™ »
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