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Wang L, Gao P, Zhang M, et al. JAMA, 2017.
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Approach to Individualization of Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

More stringent &= A1C 7% == | ess stringent

low high

9|gelyIpow Jou Ajjensn

newly diagnosed long-standing

long short

absent few / mild severe

absent few / mild severe |
highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available limited
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MMFE Cmmol/L) (R4 fFE)

] 4.4-7.0

e[Sl 10.0
W e (%) <7.0
M (mmHg) <130/80
BB EE Cmmol/L) <4.5
I EAEE AEEEE (mmol/L)

F 1t >1.0

7 >1.3
H =M (mmol/L) <1.7
K& FENRE A MHEEE Cmmol/L)

FSES ISR <2.6

& IO <1.8
I HEEL (kg/m?) <24.0
JRAEH / WIEFEE [mg/mmol (mg/g) ]

Sk <2.5 (22.0)

ik <3.5 (31.0)

% [ug/min (mg/d) ] <20.0 (30.0)
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A, Diabetes. 2009; 58(4): 773-95.
DA: EASD. Dlabetes Care 2009; 32(1): 193-203.
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- BAFET PR ( tolbutamide )

« SRR ( chlorpropamide )
« BT

« ¥EHIZRER ( glibenclamide )

« 1&HIFF4F (gliclazide )

- 185Nk ( glipizide )

- 18%5EER ( gliquidone )

=R

E - I&5IZEMR ( glimepiride )
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©
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ﬁ'ﬁioo £ 10
= 5
= 0.5
ﬁé
piia
0 0.0
0,0, 60 120 180 0,0, 60 120 180
B&] (min) B&] (min)

v N=06 *p< 05; 0,-0,=glucose infusion time.
5| s Naackd 3. Endocrinol Metab. 1986;63:492-498.
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6-1553; Diabetes. 1998;47:159-169.
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BPA

RIEXGE (DPP-4),
iBbR-t R aAg (~1-2 min)

l

GLP-1 WFH54aTs (BRkiEs)

!

1T a7 2R ERIRIX A RIS IR R A F R ANME

Djabetes Care. 2003;26:2929-2940.
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- =4l GLP-1/FRRYZ5H ( GLP-124REE0H )
+ S8 FIRIERK (R0, qd ) . SCEEBRRR (EE
bid ) . FIFIABREL. MAYEBK (JEES , tid )
- K (BR—R) - BRI (Bi5E) . R5E
BR. PSSR, ACHIVERR ( BESBIK ) . FSEEHRAK (K
%)
- FERPSTRMEGLP-1iE A
+ DPP-41IF|

Diabetes Care»2003:;26:2929-2940
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)) ZRKERAR-IV 03150 ( DPP-IV i1 )3

« I5IDPP-IV iR GLP-1 ZEMRPIRIRERR , HBINGLP-LEIKT

- POISHT (FEEdE ) . 4ERANT ((EHER) O 0sAT (RALE) - F
BT (BUET ) . g5 T (eRkal )

« HbA1lc BF{f£0.4%-0.9%
- RRERMNEINMEMAERERIXEG , XARERIERAFIEEEE RN
- BpERNKRE

rhAelEREZYE, 2018,10(1):4-67
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SINgefe FIhgefq=
2R (CrCl FE (CrCl E5fE/ESRD 2
\ >50 >30-<50 (CrCl <30 o 5E
o) ml/min) ml/min) ml/min) /THE
: BEIAHEEER | BRIANEZFER JUR
f YARIGY (EV) v | R
(EU, USA) 1/2 7 (USA) | 1/4 7B (USA)
YERZ TS S
E’fﬁj”" i T V| BB | BRI | AR |
. : BEIARNEZFER | BRiANEF R Vv IR
SIFZ AR AN
EES“S”S'X) v (EV) (EV) (-PEE : 1B Eﬁ,ﬂﬂﬁﬁ
' 1/2 FIE(USA) | 1/2 FIE (USA) |)
P& T = = BeEIAEE
(B) V 1/2 ¥IE 1/4 F= v (S
&S T
Ushy v v v v v

Diabetes, Obesity and Metabolism 13: 7-18, 2011.




)) iN-BBHEDIE = IE31F

Volume of plasma kidneys filter/day= 180 L
Normal glucose concentration = 1000 mg/L (100 mg/dl)
Glucose filtered/day = (180 L/day) (1000 mg/L)=180 g

Under normal circumstances,

virtually all the glucose filtered

is reabsorbed and glucose does
SGLT2 not appear in the urine

S1 segment of
proximal tubule

Collecting
duct

Reabsorption
~10%

Distal S2 / S3 segment
of proximal tubule NO GLUCOSE




)) SGLT2#pH31 &

L E
BPA

- YERIANE © iSRS/ NESGLT2 |, D> aEEiEERIT
- XBHIE (RIXFE) | BigSE (BUES? ) | ~85g (16%)

* [#{EHbA1lc 0.5-1.0% , iRAZIREE ( 1.5-3.5kg ) , WHa/E TBE ( 3-
5mmHg )

- EHESIEEAENEETLIREER., EEESIIEEAEEEPE
PENEER B ZE NEAR N EH

« BUARRMNAEEVRKERG , fo)uEI’JT Rz N EfEEERPES
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(W) . siFXKE (W) *DEEJJZ@ZHS‘Z ( WF=EFF)

rhAelEREZYE, 2018,10(1):4-67
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ARG RRUBT R
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BPA

20175FhR
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i B R RRmER

'1'bA1c2v9.0%§iFPG >11.1 mmol/L
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BAL~ 3

gh2~3jts ~ Wi (D)




)) FEFEZSIRICV RIS
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=151 EASD/ADA lmFRiSEa

EiERI
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—EAINAM
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ZBLialT

—EAYYAN —EAYYAN —EAYYAN —EAYYAN —EAYYAN
+ GTZ + SU + GLP-1 RA + DPP-4i + SGLT-2i

£ B AMEAE_EINFmRFZ5%p?

S3FECVDIERL

GTZ: 1&85UESE SU: FERRSSZ5H) GLP-1 RA: BRISHEERIFAN- LB
DPP-4 i —BRERKESIVINHIF SGLT-2 i: tR- B R Eim (R 245
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UKPDS34 — VAN 2

HOME — EAXVAN : 8 ARFELRS
PROactive &% AR i | DR, FAEEERR
RECORD TrE5ER -) Meta-#f ?
ORIGIN HiERE= =) ZRYRINYE
SAVOR WDREHT ) I
EXAMINE BaIt& T = (033

TECOS PerEsIT - TOE
ELIXA Lixisenatide )

EMPA-REG OUTCOME Empagliflozin ~ § 05 §
CANVAS Canagliflozin $ H= §
DECLARE Dapagliflozin  ¢==) L= §
LEADER FrEpk 4

WUKPBS34. Lancet 1998;352:854, Kooy A. Arch Intern Med 2009;16:616, Dormandy JA. Lancet 2005;366:1279, RECORD.NEJM
2012;367:319,Seitica BM. NEJM 2013;369:1317, White WB. NEJM 2013;369:1327, Green JB. NEJM 2015; 373,232, Elixa. ADA Boston
2014 EMPA=REG. EASD Stoekho/m 2015. NEJM 2017; 377,;644. NEJM 2019; 380,;347.



ESTABLISHED ASCVD OR CKD

\

2018 ADA/EASDFIR
GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

Y

IF HbA,  ABOVE TARGET PROCEED AS BELOW

!

\’

WITHOUT ESTABLISHED ASCVD OR CKD

T0 AVOID
CLINICAL INERTIA
REASSESS AND

MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

«+ Consider adding the other class
(GLP-1 RA or S6LT2i) with proven

with proven CVD benefit’
DPP-Li (not saxagliptin) in the setting

¥ ¥

¥ ¥

of HF {if not on GLP-1RA)
Basal insulin*
-« SU

CVD benefit
+ DPP-i if not on GLP-1 RA
« Basal insulin*

[
¥
[

Continue with addition of other agents as outlined above

¥

If triple therapy required or SGLT2i
and/or GLP-1 RA not tolerated or
contraindicated use regimen with

« Insulin therapy basal insulin with
lowest acquisition cost
OR

ASCVD PREDOMINATES J J J
HF OR CKD PREDOMINATES
~ - - N COMPELLING NEED TO MINIMIZE WEIGHT
PREFERABLY COMPELLING NEED TO MINIMIZE HYPOGLYCEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE*"!
SGLT2i with evidence of reducing EITHER!
SGLT2i with HF and/or CKD progression in - °
. GLP-1 RA with
GLP-1RA proven CVD CVOTs if eGFR adequate” OPP-ii BLP-1RA sorai m qood effizacy SoUr2F . T
with proven benefit’, | f--------- OR ---------1 for weight loss®
CVD benefit! if eGFR If SGLT2i not tolerated or 4;
adequate’ contraindicated or if eGFR less TFHbA IFHEA T HAA T HbA ¥ ¥
2 = c 1 e 1c
thaq adequate’ add GLP 1 RA { ahove taryet ] [ ahove target ] { ahove target ] [ above target ] [ If HbA, ahove target l If HbA, ahove target
with proven CVD benefit’
( ) ) ¥ ¥ 2 ¥ 2
v ¥ 6LP-1RA SeLT?
[ If HbA, above target ] [ 1f HbA, above target ] L2t S6LT2i OR OR GLP-1 RA with
4' 4’ OR OR DPP-4i DPP-4i SGLT2i good efficacy " Su¢
D T OR OR for weight loss*
If further intensification is required or « Avoid TZ0 in the setting of HF 20 GLP-1RA
patient is now unable to tolerate . . g
GLP-1 RA andlor SGLTZi choase Choose agents demonstrating CV safety: \L \l' \ll \1/ 4/ \b \l'
agents demonstrating CV safety: + Consider adding the other class If HbA, _above target J [ If HbA, above target If HbA, _above target

« TID*
. SU¢

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

2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR
for initiation and continued use

3. Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD
progression in CY0Ts

&, Degludec or U100 glargine have demanstrated CVD safety

Figure 2—Glucose-lowering medication in type 2 diabetes: overall approach. CV, cardiovascular; DPP-4i, dipeptidyl peptidase 4 inhibitor; GLP-1 RA, glucagon-like peptide 1 receptor agonist; SGLT2i, SGLT2 inhibitor;

SU, sulfonylurea.

[ It HbA, above target

¥

Consider the addition of SU* OR basal insulin:

« Choose later generation SU with lower risk of hypoglycemia
« Consider basal insulin with lower risk of hypoglycemia’

lowest risk of weight gain
PREFERABLY

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

¥

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

6. Chaose later generation SU with lower risk of hypoglycemia

7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin

8. Semaglutide = liraglutide > dulaglutide = exenatide = lixisenatide

9. If no specific comorbidities {i.e., no established CVD, low risk of hypoglycemia, and lower
priority to avoid weight gain or no weight-related comorbidities)

10. Consider country- and region-specific cost of drugs. In some countries, TZDs relatively more
expensive and DPP-4i relatively cheaper
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If DPP-4i not tolerated or
contraindicated or patient already on
GLP-1RA, cautious addition of:

o Ut « TZD® « Basalinsulin

« Consider DPP-4i OR SGLT2i with
lowest acquisition cost
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= For patients on a GLP-1 RA, consider adding GLP-1 RA or SGLT2i and/or GLP-1 RA not with lowest acquisition cost
consider adding SGLT2i with proven CVD benefit' [ If A1C above target tolerated or contraindicated, use OR
with pr'o.ven CVD benefit’ « DPP-4i (not saxagliptin) ¢ \V ‘ mglmenwv;;?hltog\;;?:t risk of + Consider DPP-4i OR SGLT2i
= DPP-4i if not on GLP-1 RA in the setting of HF (if with lowest acquisition cost'®
« Basal insulin® not on GLP-1 RA) Consider the addition of SU® OR basal insulin: PREFERABLY
= TZD® = Basal insulin* = Choose later generation SU with lower risk of hypoglycemia (if not on GLP-1 RA)
= SU® = SU® = Consider basal insulin with lower risk of hypoglycemia” on weight neutrality

o

. Choose later generation SU to lower risk of hypoglycemia,
Glimepiride has shown similar CV safety to DPP-4i

Degludec / glargine U300 < glargine U100 / detemir < NPH insulin

[

Proven CVD benefit means it has label indication of reducing CVD events

Be aware that SGLT2i labelling varies by region and individual agent with
regard to indicated level of eGFR for initiation and continued use

™~

3. iflozi iflozin and iflozin have shown reduction in HF and to 8. > > > ide > lxi bn of:
reduce CKD progression in CVOTs. Canagliflozin has primary renal outcome data from 9. Ifno spedific iiios . o sstablished GVD, low risk of
CREDENCE. Dapaglifiozen has primary heart failure outcome data from DAPA-HF and lower prioriy to avoid weight gain or no weight.related comorbidities) m N
4. Degludec or U100 glargine have demonstrated CVD safety 10. Consider country- and region-specific cost of drugs. In some countries J
5. Low dose may be better tolerated though less well studied for CVD effects TZDs relatively more expensive and DPP-4i relatively cheaper LVH = Left Ventricular Hypertrophy; Hglf < ailure reduced Ejection Fraction
+ Actioned whenever these become new clinical considerati of gl lowering medicati UACR = Urine Albumin-to-Creatinine R L m:'cular Ejection Fraction

oy disease ;CV, cardbvascu lar;
btide 1 receptoragonist;HF,

Figure 9.1—G lucose—bow ermgm edication n type 2 diabetes:overallapproach. Forappropriate context, see Fig. 4.1. ASCVD, atherosclerotic card bvascu lar disease ; CKD, ¢l
CVD, cardovasculardisease ; CVO Ts, card bvascu laroutcom es trials;DPP41i dipeptidylpeptidase 4 mhibitor; eGFR, estin ated glom erular filtration rate ; GLP-1 RA, glucagon
heart failure; SGLT2i, sodium —glicose cotransporter 2 hhibitor; SU, sulfonylirea; TZD, thiazolidinedione. Adapted from Davies and colleagues ©3,34).
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CONSIDER INDEPE

BASELINE

A1C OR INDIVIDUALig DJPIC TARGET
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ASCVD PREDOMINATES

= Established ASCVD

= Indicators of high ASCVD risk
(age =55 years with coronary,
carotid or lower extremity
artery stenosis >50%, or LVH)

PREFERABLY

GLP-1 RA with proven
CVD benefit!
_________ OR -

SGLT2i with proven CVD benefit!
if eGFR adequate?

¥

If A1C above target

v

If further intensification is required or

patient is now unable to tolerate
GLP-1 RA and/or SGLT2i, choose
agents demonstrating CV safety:

= For patients on a GLP-1 RA,
consider adding SGLT2i
with proven CVD benefit!

= DPP-4i if not on GLP-1 RA
= Basal insulin*

= TZD®

= SUS

HFCRCr o
PREDOMINATES
= Particularly HFrEF
(LVEF <45%)
= CKD: Specifically eGFR 3&f6g
mL/min/1.73 m? or UACR

>30 mg/g, particularly
UACR >300 mg/g

PREFERABLY

SGLT2i with evidence of reducing
HF and/or CKD progression in
CVOTs if eGFR adequate?®
__________ OR - o e = e

If SGLT2i not tolerated or
contraindicated or if eGFR less
than adequate? add GLP-1 RA with
proven CVD benefit!

v

If A1C above target

W

= Avoid TZD in the setting of HF

Choose agents demonstrating
CV safety:

= For patients on a SGLT2i,
consider adding GLP-1 RA
with proven CVD benefit’

= DPP-4i (not saxagliptin)
in the setting of HF (if
not on GLP-1 RA)

= Basal insulin*
= SUS
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COMPELLING NEED TO MINIMIZE

HYPOGLYCEMIA

i GLP-1 RA SGLT2i2 TZD

If A1C If A1C If A1C
above target above target above target
GLP-1RA SGLT2i?
12

SGLT2i OR OR
OR PP-4i DPP-4i

TZD TZD ol

GLP-1 RA
If A1C above targ
Continue with addition of other agents as outli ’ ﬂ

If A1C above target

A

-

Consider the addition of SU® OR basal insulin:

= Choose later generation SU with lower risk of hypoglycemia

= Consider basal insulin with lower risk of hypoglycemia’
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MINIMIZE WEIGHT GAIN OR
PROMOTE WEIGHT LOSS

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use

GLP-1 RA with
good efficacy . regimen Wi.'[h Iowc.est risk of
for weight weight gain
oss* )
o PREFERABLY
(if not on GLP-1 RA)
If A1C above target on weight neutrality
GLP-1 RA with
SGLToR good efficacy
for weight
loss®
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TZD" Sue

= Insulin therapy basal insulin
with lowest acquisition cost

OR

» Consider DPP-4i OR SGLT2i
with lowest acquisition cost'®
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