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Treatment goals




Summary of glycemic recommendations for

oregnant adults with diabetes.

ALC <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.

American
\ A.Rlabetl%%on lzjégl;etes Care Volume 40, Supplement 1, January /




Approach to the management of

lvcemia

Approach to the management
of hyperglycemia

more o= less
stringent stringent _
r PATIENT / DISEASE FEATURES —
Risks potentially associated -
7 with hypoglycemia and vow high
other drug adverse effects
r Disease duration
newly diagnosed long=standing
— Usually not
Life expectancy modifiable
long short
Important comorbidities .—
absent fow ! mild savero

|

Established vascular

complications absent few ! mild severe

|

Patient attitude and e g : -
ffort ghly motivated, adharant, es5 motivatad, nonadherent, Potential
e ed treatment & excellent selfscare capacities poor selfscare capacities modiﬂabz

|

Resources and support

system readily limited

available

—

American

Diabetes
. Association
In chi et al Diabetes Care 2012:35:1364-79
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More Stringent HbAlc Targets <6.5%

® Short disease duration.

® Long life expectancy.

® No significant CVD .

® Type 2 diabetes treated with lifestyle or metformin only.

If this can be achieved without significant hypoglycemia or
other adverse effects of treatment.

American

Diabetes




Less Stringent HbAlc Targets <8.0

® History of severe hypoglycemia.
® Limited life expectancy.

® Advanced complications.

® Extensive comorbid conditions.

® In whom the target i1s difficult to attain despite intensive
self-management education, repeated counseling, and effective
doses of multiple glucose-lowering agents, including insulin.

American
\ A,Rgs?ct?a'ibn Diabetes Care Volume 40, SupTement 1, Januai 2017




Start with insulin terapy

*The early introduction of insulin should be
considered if there is :

eevidence of ongoing catabolism (weight loss),
* if symptoms of hyperglycemia are present

 when A1C levels (>10% [86 mol/mol]) or blood
glucose levels (5300 mg/dL [16.7 mmol/L])are very
high. E



Table 9.2—Drug-specific and patient factors to consider when selecting antihyperglycemic treatment in adults with type 2 diabetes
CV effects Renal effects
Efficacy (60) Hypoglycemia Oral/SQ Additional consideratiol
ASCVD HF Prog of DKD | Dosing/
Metformin High No Neutral Potential Neutral Low Oral Neutral = Contraindicated with eGFR = Gastrointestinal side effects cc
(potential for benefit <30 mL/min/1.73 m” (diarrhea, nausea)
modest loss) = Potential for B12 deficiency
SGLT2 inhibitors Intermediate No Loss Benefit: Benefit: High Oral Benefit: = See I_abels_ for re;!_al qo_se S ouidy gmntw;g?/g;fon:
empaglifiozint, empaglifiozin?, canagliflozin, oo 5 < risk for DKA gery P
canaglifiozint canagliflozin, empagliflozin, g . —
dapaglifiozin®, dapaglifiozin$ = Glucose-lowering effect is = DKArisk (all agents, rare in T2
ertuglifiozin lower for SGLT2 inhibitors = Risk of bone fractures (canagli
at lower eGFR = Genitourinary infections
= Risk of volume depletion,
hypotension
* TLDL cholesterol
= Risk of Fournier's gangrene
GLP-1 RAs High No Loss Benefit: dulaglutidet, | Neutral High SQ; oral Benefit on renal end = FDA Black Box: Risk of thyroi
liraglutidet, (semaglutide) [ points in CVOTs, = E:rfslixiig;zrﬁﬁim tumors in rodents; human rele'
semaglutide (SQ)t driven by albuminuria ent not determined (liraglutide,
outcomes: liraglutide, 9 dulaglutide, exenatide
semaglutide (SQ), = No dose adjustment for extended release, semagluti
Neutral: exenatide dulaglutide dulaglutide, liraglutide, = Gl side effects common
once weekly, semaglutide (nausea, vomiting, diarrhea)
Idgenatide = Caution when initiating or ® Injection site reactions
increasing dose due to = Pancreatitis has been reportec
potential risk of nausea, trials but causality has not bee
vomiting, diarrhea, or established. Discontinue if par
dehydration. Monitor renal is suspected.
function in patients
reporting severe adverse Gl
reactions when initiating or
increasing dose of therapy.
DPP-4 inhibitors Intermediate No Neutral Neutral Potential risk: High Oral Neutral * Renal dose adjustment * Pancrealitis has been reportec
saxagliptin required (sitagliptin, trials but causality has not bee
ipti ipti i i inue if par
can be used in renal is suspected.
|mpa|rmem. = Joint pain
= No dose adjustment
required for linagliptin
Thiazolidinediones AL No Gain Potential benefit: Increased risk Low Oral Neutral = No dose adjustment = FDA Black Box: Congestive i
pioglitazone required failure (pioglitazone, rosiglite
= Generally not = Fluid retention (edema; heart
recommended in renal failure)
impairment due to = Benefitin NASH
potential for = Risk of bone fractures
fluid retention = Bladder cancer (pioglitazone)
* TLDL cholesterol (rosiglitazon¢
sullonvilies High Yes Gain Neutral Neutral Low Oral Neutral = Glyburide: generally not = FDA Special Warning on incre:
(2nd generation) recommended in chronic risk of cardiovascular mortality
kidney disease based on studies of an older
= Glipizide and glimep Ifonylurea (tc i
initiate conservatively to
avoid hypoglycemia
Insulin i"”"‘]?r"‘ High Yes Gain Neutral Neutral Low (SQ) | SQ; Neutral = Lower insulin doses = Injection site reactions
ot inhaled required witha = Higher risk of hypoglycemia wi
decrease in eGFR; titrate human insulin (NPH or premix
Analogs High sa per clinical response formulations) vs. analogs

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase 4; DKA, diabetic ketoacidosis; DKD, diabetic kidney disease; eGFR, estimated glc
filtration rate; Gl, gastrointestinal; GLP-1 RAs, glucagon-like peptide 1 receptor agonists; HF, heart failure; NASH, nonalcoholic steatohepatitis; SGLT2, sodium—glucose cotransporter 2; SQ, subcutaneous; T2D, type
tes. *For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information. TFDA-approved for cardiovascular disease benefit. #FDA-approved for heart failure indication. §FDA-a|
for chronic kidney disease indication.
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~ Multiple, Complex Pathophysiological
Abnormalities in T2DM

GLP-1R
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ncretin
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// secretion
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Oral Class

Biguanides * Activates * Extensive experience  * Gastrointestinal
AMP-kinase (?other) * No hypoglycemia * Lactic acidosis (rare)
* | Hepatic glucose * Weight neutral * B-12 deficiency
production «?2 | CVD * Contraindications
Sulfonylurea . jpges KA » Extensive experience  * Hypoglycemia Low
TP

| Microvascular risk * 1 Weight
* Low durability
* ? Blunts ischemic

channels
* 1 Insulin secretion

preconditioning
TZDs * PPAR-g activator * No hypoglycemia * 1 Weight Low
* 1 Insulin sensitivity ¢ Durability * Edema/heart failure
* | TGs (p10) * Bone fractures
* 1 HDL-C * 1 LDL-C (rosi)

«? | CVD events (pio) = ? 1 MI (rosi)

Dlabetes Care 2015; 38 140 14;



Oral Class Advantages Disadvantages

a-Glucosidase ° Inhibits a-glucosidase ¢ No hypoglycemia * Gastrointestinal Mod.
inhibitors * Slows carbohydrate ¢ Nonsystemic * Dosing frequency
digestion / absorption ° | Postprandial glucose ¢ Modest | Alc
*? | CVD events

DPP-4 * Inhibits DPP-4 * No hypoglycemia * Angioedema / High
mhibitor * Increases incretin * Well tolerated urticaria
INAIDIOFS (GLP-1, GIP) levels * Weight neutral * ? Pancreatitis

 ? 1 Heart failure

SGLT2 * Inhibits SGLT2 in *| Weight * GU infections High
inhibitors proximal nephron * No hypoglycemia * Polyuria
* Increases glucosuria | BP * Volume depletion

* Effective at all stages ¢ 1 LDL-C
* 1Cr (transient)

Diabetes Care 2015;38:140-148
abetoloL L) 0 5RQ-4




Injectabl] Mechanism Advantages Disadvantages

e
Class

GLP-1  Activates GLP-1 R+ | Weight * Gastrointestinal High
receptor ° 7 Insulin, | glucagon ¢ No hypoglycemia * 7 Pancreatitis
agonists * | gastric emptying * | Postprandial glucose ¢ 7 Heart rate

* 1 satiety * | Some CV risk factors ¢ Medullary ca (rodents)

* Injectable
* Training requirements

Insulin  * Activates insulin » Universally effective  * Hypoglycemia Variabl
receptor * Unlimited efficacy * Weight gain e
* Myriad * | Microvascular risk * 7 Mitogenicity

* Injectable
* Patient reluctance
* Training requirements
Diabetes Care 2015;38:140-149;
abetologia 2015:58:42944)




SGLT?2 Inhibitors




a Normal TGF b Diabetes ¢ Diab and SGLT2-inhibiti

Afferent Efferent Afferent arteriole Efferent arteriole Afferent arteriole Efferent arteriole
arteriole arteriole vasodilation vasoconstriction vasoconstriction unaffected

Y oo

| Intraglomerular
pressure and
normalization
of GFR

T Intraglomerular
pressure
TGR

4 Glucose
and Na* -
absorption

T Rel
T Angiotensin

7T Glucose
and Na*
reabsorption

to JGA

excretion
°

[ ) Endocrine Rev. 32, 515-531 (2011); permission conveyed through Copyright Clearance Center, Inc.




Mechanism of action of SGLT2is

® Decrease intraglomerular
pressure

® Decrease arterial stiffness

® Decrease vascular resistance

® Lower rate of hyperglycemia

® Decreased body weight
® Decrease in SBP and DBP




Side eftects

FDA black list risk of amputation (canagliflosen)
Risk of bone fracture (canagliflosen)

Risk of DKA

Genitourinary infection

Volume depletion & hypotension

2 o

Increase LDL cholestrole




Table 1. Kidney Outcomes in Clinical Trials of SGLT2 Inhibitors

Study

intervention

Study Population

Outcomes

EMPA-REG
OUTCOME
(NCT01131676) %%

CREDENCE
(NCT02065791)%°

CANVAS, CANVAS R
(NCT01032629,
NCT01989754)%

Dapa-CKD
(NCT03036150) %

DECLARE-TIMI-58

(NCT01730534)%3
{ ]
([
normoalbuminuria
([ J

Empagliflozin

Canagliflozin

Canagliflozin

Dapagliflozin

Dapagliflozin

CANVAS R:The primary end point was

T2DM, eGFR 2 30; high CV
risk

T2DM; HbA,, [6.5%, 12%];
high CV risk; UACR [300,
5,000]; eGFR [30, 90]

T2DM; HbA . [7%, 10.5%],
high CV risk; median UACR
12.3; mean eGFR 76.5

T2DM; eGFR [25, 75];
UACR [200, 5,000]

T2DM; high CV risk

Development of microalbuminuria or macroalbuminuria in participants with baseline

Development of macroalbuminuria in participants with baseline microalbuminuria,

accompanied by an increase in the urinary Alb /Cr ratio of >30% from baseline

* 44% RR reduction of Scr doubling (1.5% vs 2.6%)

* 38% RR of progression to UACR > 300 (11.2% vs
16.2%)

* 55% RR reduction of initiation of KRT (0.3% vs
0.6%)

» Slowing of decline in GFR (annual decrease of
0.19+0.11 vs 1.67 £0.13; P< 0.001)

* Trial in progress; estimated completion in June 2019
* Primary outcome: time to the 1st occurrence of an
event in the primary composite end point (ESRD,

Scr doubling, kidney or CV death)

* | progression of albuminuria (HR, 0.73; 95% CI,

0.67-0.79)

* | composite outcome of 40% reduction in eGFR,

KRT, or kidney death (HR, 0.60; 95% CI, 0.47-0.77)
saeew wompletion in November

Tyt vusy won

2020

* Primary outcome: time to 1st occurrence of any of

the components of the primary composite end point
(ESRD, 250% sustained decline in eGFR, kidney or
CV death)

* Trial in progress; estimated completion in April 2019
» Secondary outcome measures: time to 1st event of

kidney composite end point (confirmed sustained =
40% decrease in eGFR to eGFR < 60 and/or
ESRD and/or kidney or CV death [time frame: up to
6 yl)




Renal outcome of nephropathy of Empagliflozin

A Incident or Worsening Nephropathy

100

90+
80 Hazard ratio, 0.61 (95% Cl, 0.53-0.70)

70.] P<0.001

60
50+
40
30
20+
10+ Empagliflozin

0 T T T T T T T 1
0 6 12 18 24 30 36 42 48

Month

Cumulative Probability
of Event (%)

No. at Risk
Empagliflozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

N Engl J Med. 2016 Jul
28;375(4):323-34




CANVAS Tnal

D Composite of 40% Reduction in eGFR, Requirement for Renal-Replacement Therapy,
or Death from Renal Causes

100+ 10+

g-| Hazard ratio, 0.60 (95% Cl, 0.47-0.77)

90 8
—_— 7
X 804 6|
- # 54
§ 70 2]
w60 34
s 50 %: Canagliflozin
g 40_ 0 | T T T T T T T T T T T T
7 0 26 52 78 104 130 156 182 208 234 260 286 312 338
§ 30
s 20-

10+

0 T | |

I e et | —— 1] I T T T I T
0 26 52 78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

No. at Risk
Placebo 4347 4287 4227 4151 3029 1674 1274 1253 1229 1202 1173 1148 819 229
Canagliﬂozin 5795 5737 5664 5578 4454 3071 2654 2623 2576 2542 2495 2450 1781 493

N Engl J Med. 2017 Aug 17;377(7):644-657




Kidney Function Dose Adjustments for Approved

SGLT?2 Inhibitors

SGLT2 Inhibitor Dose

Kidney Dose Adjustment

Dapagliflozin

Empagliflozin

Canagliflozin

Ertugliflozin

5-10 mg

10-25 mg

100-300 mg

5-15 mg

Avoid initiating if eGFR < 60
Not recommended with eGFR
30-60

Contraindicated with

eGFR <30

No dose adjustment if

eGFR = 45

Avoid use, discontinue with
eGFR persistently <45

No dose adjustment if

eGFR > 60

100 mg dalily if eGFR 45-59
Avoid use, discontinue with
eGFR persistently <45

Avoid initiating if eGFR 30-60
Continued use is not
recommended with persistent
eGFR 30-60

Contraindicated with

eGFR < 30




The Incretin Effect

Control Subjects Type 2 Diabetes
. (n=8) | e . (n=14) o
Incretin
[ Effect 0.5 i 0.5
< 60 =
-] -]
E e
.E\ 40 .E\
S S
()] w0
S =
o 20 04
0 (0] 0
0 60 120 180 0 60 120 180

.l - - —_

Time, min

H Oral glucose IoadHtravem 70% of postglucose insulin
min=minute; nmol=nano m8l§; L=Iit&@R-insulin=insulin immunoreactivigy. secretion 1S due to the effects of

1. Nauck M et al. Diabetologia. 1986;29:46-52. Copyright © 1986 Spr these incretin hormones

It's been calculated that up to



ROLE OF INCRETIN IN GLUCOSE
HOMEOSTASIS

IN-CRET-IN

INtestine seCRETion INsulin

Definition: Hormones produced by the gastrointestinal tract in response
to incoming nutrients, and increase glucose stimulated insulin
secretion

Two hormones: (1) glucagon-like peptide-1 (GLP-1)

(2) glucose-dependent insulinotropic polypeptide (GIP)

Diabetologia 1985; 28: 5645.



Synthesis, Secretion, and Metabolism
of the Incretin Hormones GLP-1 and

K Cell

Proglucagon

Capillar
Pl v Capillary

GLP-1[7-36NH,|
ACTIVE

GIP [1-42]
ACTIVE

Dipeptidyl peptidase-4 (DPP-4)

* Ubiquitous, serine protease

‘ - * Cleaves N-terminal dipeptide

GLP-1 [9-36NH, ] * Inactivates >50% of GLP-1 in ~1 min
INACTIVE >50% of GIP in ~7 min

NS—"

GIP [3-42]
INACTIVE




|Appetite and food intake

Y

7 Lo

| Gastric emptying

|Hepatic Glucose Production
L TInsulin synthesis and secretion I
|Glucagon production
1 B-cell growth, proliferation and survival
| B-cell apoptosis

1 Glucose uptake

Figure 1



Antihyperglycemic Therapy in Adults with Type 2 Diabetes

At diagnosis, initiate lifestyle management, set A1C target, and initiate
pharmacologic therapy based on A1C:

=== A1C is less than 9%, consider Monotherapy.

A1C is greater than or equal to 9%, consider Dual Therapy.

A1C is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/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 8.1)

A1C at target Yes: - Monitor A1C every 3-6 months
after 3 months 0 %5 ; ;
of monotherapy? No: - Assess medication-taking behavior

- Consider Dual Therapy

Lifestyle Management + Metformin + Additional Agent

A - Van AAA ~nant nvaiian A vadiira maniar adviavea




American Diabetes Association recommendation-2022

= |n patients with type 2 diabetes and established atherosclerotic
cardiovascular disease, antihyperglycemic therapy should begin
with lifestyle management and metformin and subsequently
Incorporate an agent proven to reduce major adverse
cardiovascular events and cardiovascular mortality (currently
empagliflozin and liraglutide), after considering drug-specific and
patient factors. (A)




Cardiovascular risk profile of antidiabetes medications

DPP-4
Inhibitors

Sulfonylureas ?

Insulin
GLP-1 RA
SGLT2 Inhibitors \
Decrease CVD Risk No Effect on CVD Risk

Abdul-Ghani M, et al. Diabetes Care 2017;40:813-820.



Lifestyle Management + Metformin + Additional Agent

AscvDp?  Yes: - Addagent 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)

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

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

- Consider Triple Therapy

(I CRLECOM  Lifestyle Management + Metformin + Two Additional Agents
|




-

A1C at target Yes: - Monitor AIC every 3-6 months
after 3 months
of dual therapy?

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

1 JCRLEICTO  Lifestyle Management + Metformin + Two Additional Agents

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

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

after 3 months

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

- Consider Combination Injectable Therapy (See Figure 8.2)

consider agents from another class in Table 8.1. §GLP-1 receptor agonists and DPP-4 inhibitors should not be prescribed in combination
ASCVD is not yet on an agent with evidence of cardiovascular risk reduction, consider adding.

bination Injectable (See Figure 8.2)

Figure 8.1—Antihyperglycemic therapy intype 2 diabetes: %eneral recommendations. *If patient does not tolerate or has contraindications to metformin,

If a patient with




e

Expected HbA,  reduction according to intervention
-]
Intervention Expected | in HbA, (%)
Lifestyle interventions 1 t0 2%
Metformin 1 to 2%
Sulfonylureas 1 to 2%
Insulin 1.5 to 3.5%
Glinides 1 to 1.5%'
Thiazolidinediones 0.5 to 1.4%
a-Glucosidase inhibitors 0.5 to 0.8%
GLP-1 agonist 0.5 to 1.0%
Pramlintide 0.5 to 1.0%
DPP-IV inhibitors 0.5 to 0.8%

K Nathan DM, et al. Diabetes Care 2009;32:193-203. 30




CHOOSING GLUCOSE-LOWERING
MEDICATION IF COST IS A MAJOR ISSUE

In those WITHOUT established
ASCVYD OR CKD

Use principles in Figure 1 * 3 m;n

If HbA,_is = 17 mmol/mol {1.5%) above individualised HbA_
target consider early combination therapy

[ First-line therapy is metformin

1

)

If HbA, above target

[

If HbA, above target

|| sur

e -t
o

an — G

If HbA,_ above target

4

{ - Insulin therapy: Basal insulin with lowest acquisition cost ]

OR
- Consider DPP-4i or SGLT2i with lowest acquisition cost

€

5
S ‘
RS

™




g -

11000 (25150)
° 24.000-30.000 100 Gly-Once 500-750
v 5200 100 238 o K
v 13000 (19000) 100 80 2 ™ K
° 82.500 30  Empagliflozin 10
v 8500-14.400-20.0 100 (2-1-05) wlul
00
. 35-42-50000 100 (45-30-15) o3tk
o 27.000-50.000 100 (100-50) 5 \S)
o 39.750-79500 30 100-50 il
v 18.840 Jdus 1 NPH
v 18.840 Jus 1 Regular

\_ . 20000 22 100 S /



CHOOSING GLUCOSE-LOWERING MEDICATION l D
IF COMPELLING NEED TO MINIMISE WEIGHT
GAIN OR PROMOTE WEIGHT LOSS

[ In those WITHOUT established ASCVD OR CKD ]

TO AVOID
CLINICAL INERTIA

Use principles in Figure 1 et e Implement strategies for maximising weight loss
(36 MONTHS)
First-line therapy is metformin ///If_‘—\\\ ///‘//7;;:‘—\
If HbA,_is = 17 mmol/mol (1.5%) above individualised ~ surgical energy

HbA,_target consider early combination therapy / General lifestyle advice \ // restriction for weight loss \
‘L |/ - Medical nutritional therapy ‘| | Weight loss of 15kg can lead ‘)
\ - Eating patterns /] \ to remission of T2DM in patient |
[ If HbA, above target J X « Physical activity /~—\_ =<6 years' duration, consider /

l b / evidence-based weight

S loss rammes -

*L EITHER/ l B ke dntll

=
y . .

Consider \ 4/ Consider \
=il

GLP-1 RA with good OR

efficacy for weight loss’ S8LI2iit eGER adequate’

. medication for 1 metabolic |
If HbA,_above target . weight loss \ surgery /
3 3 L ’ - 5
\\ — = /

ii z
SOLIZE i elER adequata efficacy for weight loss’

€L £

If HbA, above target
i 4 4 )
If triple therapy required or SGLT2i and/or GLP-1 RA not tolerated or
contraindicated use regimen with lowest risk of weight gain

& ) AR

)
GLP-1 RA with good ] - o
)

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

If DPP-4i not tolerated or contraindicated or patient
already on GLP-1 RA, cautious addition of:

= SU*® - TZD* - Basalinsulin




MEDICATION IF COMPELLING NEED
T0 MINIMISE HYPOGLYCAEMIA

CHOOSING GLUCOSE-LOWERING [ e ]

ASCVD OR CKD

| In those WITHOUT established ]

First—line therapy is metformin
If HbA _is = 17 mmol/mol {(1.5%) above individualised
HbA _ target consider early combination therapy

-

f If HbA, above target j

SGLT 2+
if eGFR adequate

GLP-1 RA or SGLT2i" o
SGLT2i" or TZDZ? SGLT2i' or TZD? DPP-4i or DPP—-4i or
TZD= GLP-1 RA
[ If HbA _above target J
[ Continue with addition of other agents as outlined above J
( If I'IlnA,e above target j

-

Consider the addition of sulfonylurea OR basal insulin:
Choose later generation SU with lower risk of hypoglycaemia
Consider basal insulin with lower risk of hypoglycaemia?®

S
(]




ASCVD/INDICATORS OF HIGH RISK, HF, CKDt

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE}

N

2

+ASCVD/INDICATORS
OF HIGH RISK*

2

CKD without
albuminuria
(e.g., eGFR <60
mL/min/1.73 m?)

CKD and
albuminuria
(e.g., =200 mg/g
creatinine)

SGLT2i
with proven
benefit in this
population’

PREFERABLY

SGLT2i with primary evidence
of reducing CKD progression

SGLT2i with evidence of
reducing CKD progression in

= For patients on a
GLP-1 RA, consider
incorporating SGLT2i
with proven CVD

benefit and vice versa'

= TZD?

GLP-1 RA with proven CVD
benefit' if SGLT2i not tolerated
or contraindicated

For patients with CKD (e.g., eGFR
<60 mL/min/1.73 m?) without
albuminuria, recommend the

following to decrease cardiovascular
risk

¥

GLP-1

RA with

proven
CvD

benefit'

benefit'

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA and vice versa

If A1C remains above target, consider treatment intensification based on comorbidities,
patient-centered treatment factors, and management needs

PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access considerations, and
management needs and generally includes metformin and comprehensive lifestyle modification”

TO AVOID
THERAPEUTIC
INERTIA

REASSESS AND
MODIFY TREATMENT

—>

-

SN

NI

o

{NONE }

REGULARLY
(3-6 MONTHS)

Incorporate agents that provide adequate EFFICACY to achieve and maintain gly goals
Higher gly efficacy therapy: GLP-1 RA; insuli pp hes (Table 9.2)
*  Consider additional comorbidities, patient: d treatment factors, and t needs in choi
of therapy, as below:
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/ CONSIDER COST AND ACCE!
PROMOTE WEIGHT LOSS
No/low inherent risk of hypoglycemia: PREFERABLY Available in generic form at lower cost:
DREGLE=TRe, SaHT21, 12D GLP-1 RA with good efficacy for weight loss *= Certain insulins: consider insulin
For SU or basal insulin, consider agents with available at the lowest acquisition co:
lower risk of hypoglycemia®* on =SU
SGLT2i
J = 12D
¥ v
IF A1C ABOVE TARGET
\l, IF A1C ABOVE TARGET ] [ IF A1C ABOVE TARGET

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

. Proven benefit refers to label indication (see Table 9.2)
. Low dose may be better tolerated though

less wel studied for CVD effects

. Choose later generation SU to lower risk of hypoglycemia
. Risk of hypoglycemia: degludec / glargine U-300

< glargine U-100 / detemir < NPH insulin

. Consider country- and region-specific cost of drugs

2

¥

Incorporate additional agents based on
comorbidities, patient-centered treatmer
factors, and management needs

For patients on a GLP-1 RA, consider
incorporating SGLT2i and vice versa
= |f GLP-1 RA not tolerated or indicated,
consider DPP-4i (weight neutral)

¥

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

AFor adults with overweight or obesity, lifestyle modification to achieve and maintain 5% wei
and =150 min/week of moderate- to vigorous-intensity physical activity is recommended
(See Section 5: Facilitating Behavior Change and Welk-being to Improve Health Outcomes).

tActioned whenever these become new clinical considerations regardless
of backgr gl k 9 i

$Most patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering

*Refer to Section 10: Cardiovascular Disease and Risk Management,

**Refer to Section 11: Chronic Kidney Disease and Risk Management and specific medication
label for eGFR criteria.

igure 9.3—Pharmacologic treatment of hyperglycemia in adults with type 2 diabetes. 2022 ADA Professional Practice Committee (PPC) adaptation of Davies et al. (43) and Buse et al. (44). For ag
hte context, see Fig. 4.1. The 2022 ADA PPC adaptation emphasizes incorporation of therapy rather than sequential add-on, which may require adjustment of current therapies. Therapeutic n
ould be tailored to comorbidities, patient-centered treatment factors, and management needs. ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CVD, cardiovascular ¢
OTs, cardiovascular outcomes trials; DPP-4i, dipeptidyl peptidase 4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide 1 receptor agonist; HF, heart failure;

odium—glucose cotransporter 2 inhibitor; SU, sulfonylurea; T2D, type 2 diabetes; TZD, thiazolidinedione.
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