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Start with Monotherapy unless:

2017 ADA

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

AIC is 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

EFFICACY"
HYPO RISK
WEIGHT

SIDE EFFECTS
cosTs*

high
low risk

neutral/loss

Gi/lactic acidosis

low

If AIC target not achieved after approximately 3 months of monotherapy, proceed to 2-drug combination (order not
meant to denote any specific a variety of patient- & factors):

+

Lifestyle Management

Dual Therapy

EFFICACY"
HYPO RISK
WEIGHT

SIDE EFFECTS
cosTs*

Sulfonylurea
high
modorate risk
gain
hypoglycemia
low

high

Tow risk

gain
edema, HF, fxs
low

DPP-4 inhibitor SGLT2 inhibitor

intermediate intermediate
Tow riek
neutral
rare
high

Tow risk
loss.

GU, dehydration, fxs
high

I AIC 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- & disease-specific factors):

ple Therapy

S —

highest
high risk

gain
hypoglycemia
high

Lifestyle Management

20

or or or
SGLT2+
GLP-RA | or | GLPRA or | GLP-RA

or I o TS o I

If AIC target not achieved after approximately 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1 RA, (2) on GLP-1 RA, add basal insulin, or (3) on optimally titrated basal insulin, add GLP-1 RA or

or [ISGETZ or | DPP-d-i or

or

basis to avoid unnecessarily complex or

(ie.adding a fourth

Combination Injectable Therapy (See Figure 8.2)

| insuiin asan + |

TZ0
DPP-4-i
SGLT2:i

GLP--RA

su
20
S6LT24

or

or

or

mealtime insulin. Metformin therapy should be maintained, while other oral agents may be discontinued on an individual

American Diabetes Association Standards of Medical Care in Diabetes.
Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): S64-S74

American Diabetes Association.
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PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

FIRST-LINE THERAPY depends on comorbidities, p:

nt-centered treatment factors, including cost and access considerations, and
management needs and generally includes metformin and comprehensive lifestyle modification”

ASCVD/INDICATORS OF HIGH RISK, HF, CKD}

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

AVOID

REASSI
DIFY TREATMENT
REGULARLY

NONE }
— (3-6 MONTHS)

Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals

+ASCVD/INDICATORS Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)

OF HIGH RISK*

—>

CHD and GKD without o atient- treatment factors, and management needs in choice
; albuminuria albuminuria g oy
SeLTt (e.0., 2200 mg/g | (e.9., 6GFR <60 PY:
u"i’gﬁ'ﬁ“’;’l creatining) | mU/min/1.73 m?)
population’
PREFERABLY ]
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/
SGLT2i with primary evidence PROMOTE WEIGHT LOSS CONSIDER COST AND ACCESS

of reducing CKD progression

No/low inherent risk of hypoglycemia: | Available in generic form at lower cost: |

DPP-4i, GLP-1 RA, SGLT2i, TZD

PREFERABLY
SGLT2i with evidence of GLP-1 RA with good efficacy for weight loss

reducing CKD progression in

* Certain insulins: consider insulin

o available at the lowest acquisition cost ‘
|

|

J

|
For SU or basal insulin, consider agents with |

= For patients on a ovoTs lower risk of hypoglycemia®* ) .sU
GLP-1 RA, consider - -~OR- SGLT2i «T2D
incorporating SGLT2i )
with proven CVD i proven oV IF A1C ABOVE TARGET ] 22 L2
benefit and vice varsa' ef i not tolera ( IFAIC TARGET ] I IF A1C ABOVE TARGET l

or contraindicated

4

- TZD*

¥

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

Incorporate additional agents based on
comorbidities, patient-centered treatment

For patients on a GLP-1 RA, consider
i ing SGLT2i and vice versa

factors, and needs

= If GLP-1 RA not tolerated or indicated,

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

following to decrease cardiovascular
risk

consider DPP-4i (weight neutral)

If A1G above target, for patients on
SGLTi, consider incorporating a
GLP-1 RA and vice versa

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

»

©

Ghoose 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

IS

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

o

¥

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 25% weight loss
of moderate- vity i

(See Section 5: Faciltating Behavior Ghange and Well-being to Improve Health Outcomes).
‘tActioned ini iderati
of background glucose-lowering medications.
#Most patients enrolled in the relevant
“Refer to Section 10: Gardiovascular Disease and Risk Management.
**Refer to Section 11: Ghronic Kidney Disease and Risk Management and specific medication
Iabel for eGFR criteria.

therapy.

Diabetes medicines: treatments for adults with type 2 diabetes

Diabetes medicines
Drug teatments for adults with type 2 diabetes

Rescue therapy
For symptomatic hyperglycaemia, consider:

The 2021 update to the NICE guidance on diabates M insulin® TIg Asulfonylurea
(https://www.nice.org.uk/guidance/ng28) adds - @ i)
assessment of cardiovascular disease (CVD) and kidney

disease. It also includes advice on when to offer SGLT-2 Review when blood glucose control

inhibitors. This graphic shows a summary of the medicines
now recommended, higlighting the new additions

previous (2015-18) NICE guidance

has been achieved

Adult with type 2 diabetes LESES T I New advice to assess comorbidities

requiring or already receivinf

drﬂg tregrrnent tgf:ontrol B —> Kidney function CVD status and risk

individually agreed HbATc target ~ :
Chronic Notat High risk of CVD Chronic heart failure
kidney high risk QRISK2 210% or an or established
disease of CVD elevated lifetime risk atherosclerotic CVD

New decision aid available

https://bit.ly/hbalc-nice |
In all cases offer:

or if gastrointestinal disturbance, offer:

¢ Unless metformin

WR is not tolerated or
Standard glucose Metformin Metformin modified release contraindicaticated

New advice for lowering thera,

people with e ¥ ¥

chronic kidney ¢ .

disease If metformin not tolerated New Consider Offer

or contraindicaticated, treatment

For patients with chronic kidney disease consider: 2 SGLT2 inhibitor
UL EEN BTN -4 Dipeptidyl Add as soon as metfomin tolerability is confirmed or
blocker (ARR) or Anglotensint-converting peptidase-4 inhibitor alone if metformin not tolerated or contraindicaticated

enzyme inhibitor:

or m Pioglitazone
or @ Sulfonylurea

Albumin-to-creatinine ratio:

3-30 >30
A peZonal If they meet the criteria in
¢ ¢ NICE technology appraisal: l
— animan s

omxa Monitor patient
HbA1c

Type 2 diabetes: summary
of updated NICE guidance,
BMJ 2022; 377 doi:

v

CVD status and risk

Inclusion of
people
developing
CVD after
starting
treatment

https://doi.org/10.1136/b
mj.0775 (Published 18
May 2022)
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Background: Improved blood-glucose control decreases the progression of diabetic microvascular disease, but the effect on macrovascular complications is
unknown. There is concern that sulphonylureas may increase cardiovascular mortality in patients with type 2 diabetes and that high insulin concentrations
may enhance atheroma formation. We compared the effects of intensive blood-glucose control with either sulphonylurea or insulin and conventional
treatment on the risk of microvascular and macrovascular complications in patients with type 2 diabetes in a randomised controlled trial.

Methods: 3867 newly diagnosed patients with type 2 diabetes, median age 54 years (IQR 48-60 years), who after 3 months' diet treatment had a mean of
two fasting plasma glucose (FPG) concentrations of 6.1-15.0 mmol/L were randomly assigned intensive policy with a sulphonylurea (chlorpropamide,
glibenclamide, or glipizide) or with insulin, or conventional policy with diet. The aim in the intensive group was FPG less than 6 mmol/L. In the
conventional group, the aim was the best achievable FPG with diet alone; drugs were added only if there were hyperglycaemic symptoms or FPG greater
than 15 mmol/L. Three aggregate endpoints were used to assess differences between conventional and intensive treatment: any diabetes-related endpoint
(sudden death, death from hyperglycaemia or hypoglycaemia, fatal or non-fatal myocardial infarction, angina, heart failure, stroke, renal failure, amputation
[of at least one digit], vitreous haemorrhage, retinopathy requiring photocoagulation, blindness in one eye, or cataract extraction); diabetes-related death
(death from myocardial infarction, stroke, peripheral vascular disease, renal disease, hyperglycaemia or hypoglycaemia, and sudden death); all-cause
mortality. Single clinical endpoints and surrogate subclinical endpoints were also assessed. All analyses were by intention to treat and frequency of
hypoglycaemia was also analysed by actual therapy.

Findings: Over 10 years, haemoglobin ATc (HbA1c) was 7.0% (6.2-8.2) in the intensive group compared with 7.9% (6.9-8.8) in the conventional group--an
11% reduction. There was no difference in HbA1c among agents in the intensive group. Compared with the conventional group, the risk in the intensive
group was 12% lower (95% Cl 1-21, p=0.029) for any diabetes-related endpoint; 10% lower (-11 to 27, p=0.34) for any diabetes-related death; and 6%
lower (-10 to 20, p=0.44) for all-cause mortality. Most of the risk reduction in the any diabetes-related aggregate endpoint was due to a 25% risk
reduction (7-40, p=0.0099) in microvascular endpoints, including the need for retinal photocoagulation. There was no difference for any of the three
aggregate endpoints between the three intensive agents (chlorpropamide, glibenclamide, or insulin). Patients in the intensive group had more
hypoglycaemic episodes than those in the conventional group on both types of analysis (both p<0.0001). The rates of major hypoglycaemic episodes per
year were 0.7% with conventional treatment, 1.0% with chlorpropamide, 1.4% with glibenclamide, and 1.8% with insulin. Weight gain was significantly
higher in the intensive group (mean 2.9 kg) than in the conventional group (p<0.001), and patients assigned insulin had a greater gain in weight (4.0 kg)
than those assigned chlorpropamide (2.6 kg) or glibenclamide (1.7 kg).

Interpretation: Intensive blood-glucose control by either sulphonylureas or insulin substantially decreases the risk of microvascular complications, but not
macrovascular disease, in patients with type 2 diabetes.

Lancet . 1998 Sep 12;352(9131):837-53. UKPDS33

Background

In patients with type 2 diabetes, intensive blood-glucose control with insulin or sulphonylurea therapy decreases progression of microvascular disease
and may also reduce the risk of heart attacks. This study investigated whether intensive glucose control with metformin has any specific advantage or
disadvantage.

Methods

Of 4075 patients recruited to UKPDS in 15centres, 1704 overweight (>120% ideal bodyweight) patients with newly diagnosed type 2 diabetes, mean age
53 years, had raised fasting plasma glucose (FPG;6:1-15-0 mmol/L) without hyperglycaemic symptoms after 3 months' initial diet. 753 were included in a
randomised controlled trial, median duration 10-7 years, of conventional policy, primarily with diet alone (n=411) versus intensive blood-glucose control
policy with metformin, aiming for FPG below 6 mmol/L (n=342). A secondary analysis compared the 342 patients allocated metformin with 951
overweight patients allocated intensive blood-glucose control with chlorpropamide (n=265), glibenclamide (n=277), or insulin (n=409). The primary
outcome measures were aggregates of any diabetes-related clinical endpoint, diabetes-related death, and all-cause mortality. In a supplementary
randomised controlled trial, 537 non-overweight and overweight patients, mean age 59 years, who were already on maximum sulphonylurea therapy but
had raised FPG (6:1-15-0 mmol/L) were allocated continuing sulphonylurea therapy alone (n=269) or addition of metformin (n=268).

Findings

Median glycated haemoglobin (HbA1c) was 7-4%in the metformin group compared with 8:0% in the conventional group. Patients allocated metformin,
compared with the conventional group, had risk reductions of 32% (95% Cl 13-47, p=0-002) for any diabetes-related endpoint, 42% for diabetes-
related death (9-63, p=0-:017), and 36% for all-cause mortality (9-55, p=0-011). Among patients allocated intensive blood glucose control, metformin
showed a greater effect than chlorpropamide, glibenclamide, or insulin for any diabetes-related endpoint (p=0-0034), all-cause mortality (p=0:021),
and stroke (p=0:032). Early addition of metformin in sulphonylurea-treated patients was associated with an increased risk of diabetes-related death (96%
increased risk [95% Cl 2-275], p=0-039) compared with continued sulphonylurea alone. A combined analysis of the main and supplementary studies
showed fewer metformin-allocated patients having diabetes-related endpoints (risk reduction 19% [2-33], p=0-033). Epidemiological assessment of the
possible association of death from diabetes-related causes with the concurrent therapy of diabetes in 4416 patients did not show an increased risk in
diabetes-related death in patients treated with a combination of sulphonylurea and metformin (risk reduction 5% [—33 to 32], p=0-78).

Interpretation
Since intensive glucose control with metformin appears to decrease the risk of diabetes related endpoints in overweight diabetic patients, and is
associated with less weight gain and fewer hypoglycaemic attacks than are insulin and sulphonylureas, it may be the first-line pharmacological therapy of

choice in these patients.
Lancet. 1998 Sep 12;352(9131):854-65. UKPDS 34
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Lancet. 1998 Sep 12;352(9131):854-65. UKPDS34 4209 eligible for Lancet. 1998 Sep 12;352(9131):854-65. UKPDS 34
randomisation to conventional

or intensive blood-glucose
control in 23 centres

2505 non-overweight
patients in 15 centres
and all patients
in 8 centres?!

1704 overweight
patients randomised in

15 centres Secondary
analysis
Primary
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treatment (diet alone) *, control with metformin ';' intensive control
Yo, o o*
nn.,.. "n......... ““‘-“‘ “-__.-- .
.."'lu-l-.. aunse®®

",
L]
"ereag,,, T i PEPPPRTLLY
....-....""" ."“"..---" R T T T T L L L L L LLLELLL L L Ll
EEAENEssssEmEEEEEEEEEEEEEEEAR

265 assigned 277 assigned 409 assigned
chlorpropamide glibenclamide insulin

Lancet. 1998 Sep 12;352(9131):854-65. UKPDS34

AGGREGATE ENDPOINT p for Patients with Absolute risk (events Log-rank RR (95% CI) Favours Favours
metformin  aggregate endpoints per 1000 patient-years)  2p vs conventional metformin or conventional
VS other intensive
intensive  Metformin C, ional Metformin C ional
or intensive or intensive 01 1 10
[ S TTT| . )
Any diabetes-related endpoint p=0-0034
Metformin 98 160 29-8 43-3 -+
Intensive 350 160 40-1 433 &
Diabetes-related death p=0-11
Metformin 28 55 75 12:7 ——
Intensive 103 55 10-3 12.7 =%
All-cause mortality p=0-021
Metformin 50 89 13:5 20-6 ——
Intensive 190 89 189 206 -
Myocardial infarction p=0-12
Metformin 39 73 110 18:0 0:01 0-61 (0-41-0-89) —
Intensive 139 73 14.4 180 011 UTI(0GO-T0 -+
Stroke p=0-032
Metformin 12 23 33 5:5 0-13 0-59 (0-29-1-18) —
Intensive 60 23 6-2 5:5 0-60 1-14(0-70-1-84) ==
Peripheral vascular disease p=0-62
Metformin 6 9 1.6 2:1 0-57 0-74 (0-26-2-09) o 3
Intensive 12 9 12 21 0-18 0-56 (0-24-1-33) —— -
Microvascular p=0-39
Metformin 24 38 67 9:2 0-19 0-71(0-43-1-19) —l
Intensive 74 38 77 9-2 0-38 0-84 (0-57-1-24) —et
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Effect of rosiglitazone on the risk of
myocardial infarction and death from
cardiovascular causes. N Engl J Med. 2007 Jun

Table 5. Risk of Myocardial Infarction and Death from Cardiovascular Cau
for Patients Receiving Rosiglitazone versus Several Comparator Drugs.

14;356(24):2457-71. B Dk
Comparator Drug (95% C1) P Value
Myocardial infarction
* Rosiglitazone was associated with a Metformin 1.14 (0.70-1.86) 0.59
significant increase in the risk of Sulfonylurea 1.24 (0.78-1.98) 036
myocardial infarction and with an Insulin 2.78 (0.58-13.3) 0.20
increase in the risk of death from Blacaba 1,80 (0.95-3.39) 007
cardiovascular causes that had Combined comparator drugs 1.43 (1.03-1.98) 0.03

borderline significance. Our study

. Death from cardiovascular causes
was limited by a lack of access to

original source data, which would Mrthole LS i
have enabled time-to-event analysis. Sulfonylurea 1.42 (0.60-3.33) 043
Despite these limitations, patients Insulin 537 (0.51-56.52) 0.16
and providers should consider the Placebo 1.22 (0.64-2.34) 055
potential for serious adverse Combined comparator drugs 164 (0.98-2.74) 006

cardiovascular effects of treatment
with rosiglitazone for type 2 diabetes.

Conflicts of Interest)

-

X|(Evidence vs Value)
X|(Science vs Politics)
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Surrogate
Marker vs

Outcome N

Effects of ramipril and rosiglitazone on cardiovascular
and renal outcomes in people with impaired glucose
tolerance or impaired fasting glucose: results of the
Diabetes REduction Assessment with ramipril and
rosiglitazone Medication (DREAM) trial

Diabetes Care
2008:31:1007-

14. CONCLUSIONS: Ramipril did not alter the cardiorenal
outcome or its components. Rosiglitazone, which
reduced diabetes, also reduced the development of
renal disease but not the cardiorenal outcome and

increased the risk of heart failure.
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Effects of Torcetrapib in

A Death from Any Cause
100

Patients at High Risk for

Atorvastatin only

99
984
974
96<
954

Coronary Events. N Engl

Event (%)

Patients without

R S
Torcetrapib plus atorvastatin

J Med 2007;357:2109-22. 0

T
0 90

T T T T T T T 1
180 270 360 450 540 630 720 810

Days after Randomization
No. at Risk
Atowas!afin only 7534 7530 7521 7509 7487 5833 4043 2078 956 109
° Cholesteryl ester transfer Tc;::::z;:'?:‘us 7533 7526 7511 7494 7464 5827 4049 2069 943 114
protein (CETP) Q‘IX‘”X‘" O|_| B Major Cardiovascular Events
100
5
Hige) ==X 98
torsetraplb: HDL Eaﬂﬁ '%SE 96 Atorvastatin only
- 94
2
E‘”%% —?—E:I 70%|—-|' %%! §§ ;2) Torcetrapib plus atorvastatin
e S ——
0 9 180 270 360 450 540 630 720 810
o E] = o=
¢ :I'E'-I L|- Elé)I-?EJ-—”'t Al- OI‘E Days after Randomization
No. at Risk
gl %7"% I—l'E-l' IEI- Atorvastatinonly 7534 7479 7406 7340 7255 5627 3872 1965 898 103

Torcetrapib plus
atorvastatin

7533 7434 7345 7267 7177 5567 3838 1953 888 107

03

0|5 FDA 2008'd 0| 5|7H&
M Py Aok chsy

2z0ue
YuYUES
Aol oy ity

ogyoz us

S7HAI7IX| @5

A|¥(cardiovascular outcome

trial non-inferiority)

ME&# DPPAX|], PPAR
agonist, SGLTH|A], GLP-1
FEHXSH BF NTEE

04

SGLT AX|H|, GLP-1
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Triple
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DPP-4i

?
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e T s o e
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e e e 21
Body Weight* %hzg ﬂgm
o C = o T
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10. M2 S EHekx[o| AkH| (7) Kgeneren

 10-2. M7|50f ME 24H =H-

CKD3a
45-59
22t
Metformin
Meglitinides
Repaglinide
Mitiglinide
Nateglinide
DPP-4inhibitors
Sitagliptin 50mg 25mg 25mg
Vildagliptin 50mg 50mg 50mg
Saxagliptin

Linagliptin
Gemigliptin
Teneligliptin
Alogliptin
Evogliptin
Anagliptin

12.5mg* 12.5mg 6.25mg

100 mg

*e-GFR > 50 88 ™ LY, | e-GFR<60 A%} 27|, **e-GFR <25 27|
[ 2% =H 848, CKD, chronic kidney disease
20191 48 7|F, MEC|GE A Q| 5 7tALetol| 10| HEEIAS.

10. H2& Sg&xte| 314H (8) e

B 10-2. M7|50f M2 oy =H (A%

SGLT2 inhibitors
Dapaglifizin
Empagliflozin
Ertuglifiozin

~ Ipragliflozin =Xl
Sulfonylureas
Gliclazide
Glimepiride
Glipizide
Alpha-glucosidase inhibitors

Acarbose

Voglibose
Thiazolidinediones
Lobeglitazone
GLP-1 receptor agonists
Lixisenatide
Liraglutide
Dulaglutide

*e-GFR > 50 8% XX 2R, § e-GFR<60 A% 3X|, **e-GFR <25 2%|
[ 8% ™8R, CKD, chronic kidney disease

201
20191 42 7| E, B AT T s7tA0f F3t0] T EAS. ¢

g VSR
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10. H2E T HHEXLo| ZH2kA| (9) .

Metformin Metformin Metformin
TZD TZD TZD*
DPP-4i DPP-4i DPP-4i
SGLT2i* SGLT2i* SGLT2i
GLP-1RA* GLP-1RA GLP-1RA
SU SuU SuU

Insulin Insulin Insulin
a-Gi a-Gi a-Gi

GLN GLN GLN

M 37182 79| 4 o=t H24: neutral
o

ASCVD, atherosclerotic cardiovascular disease; HF, heart failure; TZD, thiazolidinedione; DPP-4i, DPP-4 inhibitor; SGLT2i, SGLT2 inhibitor;
GLP-1 RA, glucagon-like peptide 1 receptor agonist; SU, sulfonylurea; a-Gi, alpha-glucosidase inhibitor; GLN, glinide (meglitinide) 2019
Bty VR

it

M Insulin* [l Metformin [l SU Bl Meglitinide " TZD I AGI [l DPP-4i [l SGLT-2i Ml GLP-1RA

- 1010

OE 0% T
oo

1o

861 865 868 871 875

oxorlolHo

0% ™ b

854
845
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=
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20m 2012 2013 2014 2015 2016 2017 2018 2019
()

su: 3 iazolidinedione, AGI: alpha~ inhibitor, DPP-4i: dipeptidyl peptidase-4 inhibitor,
SGLT-2i: sodium-glucose cotransporter 2 inhibitor, GLP-1 RA: glucagon-like peptide-1 receptor agonist
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SGLT 2
Inhibitor

m S1 segment
of proximal
——-I tubule
—t+— Collecting Distal S2/83
duct segment of
\
./

No glucose

~980% reabsorption
proximal ~10% reabsorption
W/'

List of current
SGLT?2

inhibitors.

Generic Name Brand Name Available Doses (mg) Administration
canagliflozin® Invokana® 100, 300 gam before 1" meal
dapagliflozin® Farxigam 5,10 gam
empagliflozin® Jardiance® 10, 25 gam

canagliflozin/metformin® Invokamet® 50500 ?%1 /??)801 B/E00 B \Aéi(t)gg;/azlsog:gdose

dapagliﬂozirﬂl/metformin Xigduo™ XR 5/500, 5/1000, 10/500, | gam with food, max dose
4 10/1000 10mg/2000mg
empagliflozig/metformin Synjardy® 5/500, f;/21(5);)10(,)01 (;2.5/500, BID wiztgmn;/eggé (;1;?; dose
empaglifloan/Iinagliptin Glyxambi® 10/5, 25/5 gam
Ipragliflozin® Suglat® 25, 50 gam, max dose 100mg
tofogliflozin® Apleway®, Deberza® 20 gam
luseogliflozin®

remoglifiozin etabonate”
ertugliflozin®
sotagliflozin®

3FDA and EMA approved,
5Ministry of Health, Labour and Welfare approved in Japan,

<currently in clinical trials or seeking market approval; gam taken once daily in the morning, BID
twice daily Curr Opin Endocrinol Diabetes Obes. 2017 Feb; 24(1): 73-79.
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Name of Trial Intervention Primary Endpoint No. of Pa  Duration of  Projected Year of
tients Trial (y) Completion
Cardiovascular Outcome Event Trial in Type 2 Empagliflozin 10 o Time to the first occurrence of any of the follo 7000 5 2015
Diabetes Mellitus Patients (EMPA-REG OUTCO r 25 mg daily wing adjudicated components of the primary ¢
ME) omposite endpoint: CV death (including fatal st
roke and fatal MI), nonfatal M, and nonfatal st
roke
Canagliflozin cardiovascular Assessment Study Canagliflozin 100 Major adverse cardiovascular events, including 4330 24 2017
(CANVAS) or 300 mg daily CV death, nonfatal M, and nonfatal stroke
Evaluation of the Effects of Canagliflozin on R Canagliflozin 100 Time to the first occurrence of an event in the 3627 55 2019
enal and Cardiovascular Outcomes in Participa ~ mg daily primary composite endpoint: ESRD, doubling o
nts With Diabetic Nephropathy (CREDENCE) f serum creatinine, renal or CV death
Multicenter Trial to Evaluate the Effect of Dap Dapagliflozin 10 m Time to first event included in the composite e 17150 6 2019
agliflozin on the Incidence of Cardiovascular E g daily nd point of CV death, MI or ischemic stroke
vents (DECLARE-TIMI58)
Cardiovascular Outcomes Following Treatment  Ertugliflozin 5 or 1 Time to first occurrence of any component of t 3900 63 2020
With Ertugliflozin in Participants With Type 2 5 mg daily he composite endpoint of CV death, nonfatal
Diabetes Mellitus and Established Vascular Dis MI, or nonfatal stroke
ease (NCT01986881
Curr Opin Endocrinol Diabetes Obes. 2017 Feb; 24(1): 73-79.
d | EMPA-REG = DECLARE-
and rena DAPA-HFY ' VERTIS-CV  DAPA-CKD ~EMPEROR-R
outcome trials | e
Patients enrolled, n 7,020 17,160 4,744 8,246 4304 3,730
W|th SG I_T2 Drug empaglifiozin  dapaglifiozin = dapagliflozin  ertuglifiozin = dapaglifiozin  empagliflozin
. o e . Median duration of a1 42 15 30 5 13
inhibitor in type followup ears
2 d . a b etes Mean baseline A1C ~ - 2 > = R
I (%)
M.ean duration of i i . T ' .
diabetes (years)
Baseline statin (%) 710 75.0 NA 823 65.0 NA
Baseline prevalence
P 99/10 41/10 NA/100 100/23.7 37/10.8 NA/100
of CVD/HF (%)
MACE outcome? 0.86 (0.74-0.99)  0.93(0.84-1.03)  Not reported = 0.97 (0.85-1.11)  Not reported Not reported
Hospitalization for HF
0.66 (0.55-0.79) 0.83(0.73-0.95) 0.75(0.65-0.85) 0.88 (0.75-1.03) 0.71(0.55-0.92) ~ 0.75(0.65-0.86)
or CV death
CV death 0.62(0.49-0.77) 0.98(0.82-117) 0.82(0.69-0.98) 0.92(0.77-L11)  0.58-1.12 092(0.75-1.12)
Fatal or nonfatal MI | 0.87(0.70-1.09) 0.89(0.77-1.01)  Notreported = 1.04(0.86-1.26) ~ Not reported Not reported
Fatal or nonfatal stroke 1.18(0.89-1.56) 1.01(0.84-1.21) Notreported = 1.06(0.82-1.37)  Not reported Not reported

0.68 (0.57-0.82)  0.93 (0.82-1.04)

All-cause mortality

0.83(0.71-0.97)

0.93(0.80-1.08) | 0.69(0.53-0.88)  0.92 (0.77-1.10)

HF hospitalization  0.65(0.50-0.85) 0.73(0.61-0.88) 0.70(0.59-0.83) 0.70(0.54-0.90) ~ Notreported = 0.69(0.59-0.81)
Renal composite
0.54(0.40-0.75) 0.53 (0.43-0.66) 0.71(0.44-1.16) 0.81(0.63-1.04) 0.61(0.51-0.72)  0.50 (0.32-0.77)
outcome
ESKD 045(0.21-0.97)  0.31(0.13-0.79) 1.00(0.50-1.99) 0.81(0.63-1.04) 0.64(0.50-0.82)  Not reported
Renal death Not reported 060 (0.22-1.65) NA NA NA Not reported

2021 S Tl

K& X 7#, Clinical Practice Guidelines for Diabetes
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m Overall MACEs

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95%CI) treatment : placebo Weight, %
EMPA-REG OUTCOME 490/4687 374 282/2333 439 0.86 (0.74-0.99) o 15.72
CANVAS program NA/5795 26.9 NA/4347 315 0.86 (0.75-0.97) e 20.12
DECLARE-TIMI 58 756/8582 226 803/8578 24.2 0.93(0.84-1.03) 2 i 32.02
CREDENCE 217/2202 38.7 269/2199 48.7 0.80(0.67-0.95) —o—: 10.92
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) a 21.23
Fixed-effects model (Q=5.22; df=4; P=.27; 12=23.4%) 0.90 (0.85-0.95) @
I o ,
0.2 1 2
HR (95% C1)
MACES by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95%Cl) treatment | placebo Weight, %
Patients with ASCVD :
EMPA-REG OUTCOME ~ 490/4687 374 282/2333 439 0.86 (0.74-0.99) o I 19.19
CANVAS program NA/3756 341 NA/2900 413 0.82(0.72-0.95) o 21.16
DECLARE-TIMI 58 483/3474 36.8 537/3500 41.0 0.90(0.79-1.02) o+ 24.90
CREDENCE 155/1113 55.6 178/1107 65.0 0.85(0.69-1.06) —o— 8.82
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) —H 25.93
Fixed-effects model (Q=4.53; df =4; P=.34; 12=11.8%) 0.89(0.84-0.95) ¢
Patients without ASCVD
CANVAS program NA/2039 15.8 NA/1447 15.5 0.98(0.74-1.30) —Q—i 21.70
DECLARE-TIMI 58 273/5108 13.4 266/5078 13.3 1.01(0.86-1.20) o 62.07
CREDENCE 62/1089 22.0 91/1092 327 0.68 (0.49-0.94) —e—i: 16.23
Fixed-effects model (Q=4.59; df =2; P=.10; I2 = 56.5%) 0.94(0.83-1.07) <>
0.2 1 2
HR (95% Cl)
JAMA Cardiol. 2021 Feb; 6(2): 1-11.
[A] Overall CV death &
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95% Cl) treatment | placebo Weight, %
EMPA-REG OUTCOME 172/4687 12.4 137/2333 20.2 0.62(0.49-0.77) —e— 15.61
CANVAS program NA/5795 11.6 NA/4347 12.8 0.87 (0.72-1.06) —o— 21.32
DECLARE-TIMI 58 245/8582 7.0 249/8578 7.1 0.98 (0.82-1.17) —o— 25.24
CREDENCE 110/2202 19.0 140/2199 244 0.78(0.61-1.00) —eo— 13.05
VERTIS CV 341/5499 17.6 184/2747 19.0 0.92(0.77-1.10) o 24.77
Fixed-effects model (Q=11.22; df =4; P=.02; 12 =64.3%) 0.85(0.78-0.93) <
0.2 1 2
HR (95% CI)
CV death by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95% Cl) treatment | placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME ~ 172/4687 12.4 137/2333 20.2 0.62 (0.49-0.77) —eo— 18.61
CANVAS program NA/3756 14.8 NA/2900 16.8 0.86 (0.70-1.06) —o— 22.08
DECLARE-TIMI 58 153/3474 10.9 163/3500 11.6 0.94 (0.76-1.18) —o— 19.64
CREDENCE 75/1113 25.7 93/1107 324 0.79(0.58-1.07) —e— 10.14
VERTIS CV 341/5499 17.6 184/2747 19.0 0.92(0.77-1.10) o 29.52
Fixed-effects model (Q=9.10; df =4; P=.06; I =56.1%) 0.83(0.76-0.92) L 4
Patients without ASCVD
CANVAS program NA/2039 6.5 NA/1447 6.2 0.93(0.60-1.43) F—— 24.02
DECLARE-TIMI 58 92/5108 4.4 86/5078 4.1 1.06 (0.79-1.42) —eo— 52.70
CREDENCE 35/1089 12.2 47/1092 16.4 0.75(0.48-1.16) F—e— 23.27
Fixed-effects model (Q=1.65; df =2; P=.44; 12 =0.0%) 0.95(0.77-1.17) <
I ——t !
0.2 1 2
HR (95% C1) JAMA Cardiol. 2021 Feb; 6(2): 1-11.
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[a] overall HHF ©
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95%Cl) treatment : placebo Weight, %
EMPA-REG OUTCOME 126/4687 9.4 95/2333 14.5 0.65 (0.50-0.85) —o—i 16.09
CANVAS program NA/5795 5.5 NA/4347 8.7 0.67 (0.52-0.87) —o— 17.10
DECLARE-TIMI 58 212/8582 6.2 286/8578 8.5 0.73(0.61-0.88) o 33.72
CREDENCE 89/2202 15.7 141/2199 253 0.61(0.47-0.80) —eo— 16.01
VERTIS CV 139/5499 7.3 99/2747 10.5 0.70 (0.54-0.90) —e— 17.08
Fixed-effects model (Q=1.39; df =4; P=.85; 12=0.0%) 0.68 (0.61-0.76) 3
0.2 1 2
HR (95% CI)
HHF by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No.  patient-years  No./total No. patient-years (95% Cl) treatment | placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME ~ 126/4687 9.4 95/2333 145 0.65 (0.50-0.85) —o— 19.62
CANVAS program NA/3756 73 NA/2900 11.3 0.68(0.51-0.90) F—e— 17.13
DECLARE-TIMI 58 151/3474 11.1 192/3500 14.1 0.78(0.63-0.97) —e— 29.66
CREDENCE 59/1113 20.6 92/1107 332 0.61 (0.44-0.85) ——i 12.74
VERTIS CV 139/5499 7.3 99/2747 10.5 0.70 (0.54-0.90) —e—i 20.84
Fixed-effects model (Q=1.97; df =4; P=.74; 12 =0.0%) 0.70 (0.62-0.78) <@
Patients without ASCVD
CANVAS program NA/2039 26 NA/1447 4.2 0.64 (0.35-1.15) f—— 16.38
DECLARE-TIMI 58 61/5108 3.0 94/5078 4.6 0.64 (0.46-0.88) —e— 55.07
CREDENCE 30/1089 10.6 49/1092 17.5 0.61(0.39-0.96) e 28.56
Fixed-effects model (Q=0.03; df=2; P=.99; 1 =0.0%) 0.63 (0.50-0.80) -
OtZ ‘ o 1 2‘
HR (95% CI) JAMA Cardiol. 2021 Feb; 6(2): 1-11.
m Overall kidney outcomes
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95%Cl) treatment | placebo Weight, %
EMPA-REG OUTCOME 81/4645 6.3 71/2323 115 0.54 (0.40-0.75) —e—i 11.51
CANVAS program NA/5795 55 NA/4347 9.0 0.60(0.47-0.77) —eo— 18.66
DECLARE-TIMI 58 127/8582 37 238/8578 7.0 0.53(0.43-0.66) —o— 2477
CREDENCE 153/2202 27.0 224/2199 40.4 0.66 (0.53-0.81) o 25.28
VERTIS CV 175/5499 9.3 108/2747 115 0.81(0.64-1.03) —o— 19.79
Fixed-effects model (Q=7.96; df =4; P=.09; 12 =49.7%) 0.62(0.56-0.70) &P
0.2 1 2
HR (95% Cl)
Kidney outcomes by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95%Cl) treatment | placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME ~ 81/4645 6.3 71/2323 115 0.54(0.40-0.75) —eo— 16.67
CANVAS program NA/3756 6.4 NA/2900 10.5 0.59(0.44-0.79) —eo— 19.23
DECLARE-TIMI 58 65/3474 4.7 118/3500 8.6 0.55(0.41-0.75) —e— 18.06
CREDENCE 69/1113 24.1 102/1107 36.5 0.64 (0.47-0.87) —e— 17.37
VERTIS CV 175/5499 9.3 108/2747 11.5 0.81(0.64-1.03) —o— 28.66
Fixed-effects model (Q=6.09; df =4; P=.19; I2=34.4%) 0.64 (0.56-0.72) <
Patients without ASCVD
CANVAS program NA/2039 41 NA/1447 6.6 0.63(0.39-1.02) fF—e—H 15.72
DECLARE-TIMI 58 62/5108 3.0 120/5078 5.9 0.51(0.37-0.69) —e— 3741
CREDENCE 84/1089 29.9 122/1092 44.3 0.68 (0.51-0.89) F—eo— 46.87
Fixed-effects model (Q=1.86; df =2; P=.40; I =0.0%) 0.60(0.50-0.73) <>
02 T 2
HR (95% Cl) JAMA Cardiol. 2021 Feb; 6(2): 1-11.
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28 0[90] ¥EE SGLT 2 Inhibitor
CV effect Renal effect
ASCVD HF Progression of DKD
Empagliflozin Emagliflozin Emagliflozin
Canagliflozin Canagliflozin Canagliflozin
Dapagliflozin Dapagliflozin
Ertugliflozin
0s- s # Effect of Empagliflozin on Hospitalization of HF
Hazard ratio, 0.73 (95% CI, 0.61-0.88)
Q " et In HFpEF patient
1. - NT proBNP > 300 mL
{ - NYHA class lI-1ll dyspnea
2 oy - EF > 40%

Months since Randomization

No. at Risk
Placebo 2991 2945 2901 2855 2816 2618 2258 1998 1695 1414 1061 747
Empaglifiozin 2997 2962 2913 2869 2817 2604 2247 1977 1684 1429 1081 765

448
446

N Engl J Med 2021; 385:1451-1461

ADA X2 X| &

+ASCVD/INDICATORS
OF HIGH RISK*

T

Q

(e

KDA X1 & X| %!
T

@

(¥R ALC) - (REALC) > 1.5% ‘

BRAIC>7.5%?

(BAMALC) - (REALC) > 15%
BRAIC>T5%?

()

* For patients on a
GLP-1 RA, consider
incorporating SGLT2i
with proven CVD
benefit and vice versa'

« TZD?

Met

¢

SGLT2i" + Met '

G

Q
=

Q

SGLT2i® + Met

SGLT2i" + other GLP-1RA% + Met
Met + Other TZD" + Met
L Other (TZD 871) J ‘ Other (12D 871) ' Met + Other
Others

36 —
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SGLT2 inhibitor

& Metformin  Sulfonylurea ~ Meglitinide a-igrl‘tr:?s;fse ;:Zﬂ;e i::if)i;:r
Dapagliflozin Ipragliflozin  Empagliflozin = Ertugliflozin
Metformin ol ol o ol o ol o o o
Sulfonylurea oy x o1y ol oIy ol x x x
Meglitinide ol™ 5 oI™ oIN X 5 X X X
a- glucosidase inhibitor oly ol oIy X X X X X X
Thiazolidinedione ol™ oIy ol™ X ol X > % X
DPP - 4 inhibitor oy k] X X oIy X X X X
Dapagliflozin” bdbs) ol™ b4 X X X
G2 Ipragliflozin oIy X x X X x
Inblblbor | ¢ cagiifiozin | 01% X X X X X
Ertugliflozin oIy X X b3 X X

Dapagliflozin®: &{7hAR | LHOIA] 2Hd MO 0] A] Ozt HAS BRI HEIES 8 (2021-01-16) - TA| H 2021-115.

SGLT 2 Inhibitor E¥7|&

Empagliflozin
+ Empagliflozin + Linagliptin + Metformin 7}& metformin Z&st 3 KTt 7t5)
* DPP4QIRIMIt SGLT2 AH|A & 2A7t7h ST o2 Mot s 2¢ £E 100% 2 MY

Dapagliflozin
+ Dapaglifiozin + Sitagliptin + Metformin 7t& metformin 810 2 M & 7t
+ Dapagliflozin + Saxagliptin + Metformin 7t5 (3M|Zt 7ts)
+ Dapagliflozin + Gemigliptin + Metformin 7t& (3|2t 7t5)
* DPP4 AR|FI<f SGLT2 AMK| & 2717t Xz MEs A2 2¢ £ 100% 2 MY

1) AHE12 25 mg 8528 A1L]2t 10mg 6602 + EE/I#E/ 7508
2) ZAIZ} 10 mg 7608 + A-=H/0F 100mg 8558 / 2Z2L0/AF 5mg 8268 / HO/EZ 50mg 7722
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SGLT 2 Inhibitor E¥7|&

Empagliflozin
« Empagliflozin + Pioglitazone + Metformin 7& (metformin &

* TZD2t SGLT2 AMA & 77t SiH ez Mgt AS 2¢

Sk

3t}

or 3
=HCf
T a

Mg 7ts)
100% 2

1) AFL]SH10mg 6602/AFC1 S 25mg 8528+ HEAT15mg 6258/ 30mg 9378/

SGLT 2 Inhibitor 3]7}7| &

Empagliflozin
* 28 Y HO| A Emplagliflozin 10mg/day and 25mg/day (2022.5.24)

eGFR 60 O] 2kmL/min/1.73m2) E Ok A|2HS| A= Qt=lCt

eGFR 45 0|BkmL/min/1.73m?)

Sagn Diewius  ageias

eGFR 60 O|2tmu/min/173m2)  25mg — 10mg 2 & 8% 2% T4 98

eGFR 45 0| BHmu/min/1.73m?) S ESRD E£&= &M S0l 2
At A5 =Lt
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Inhibitor e et o || oo
H XI-R \ achvarl‘on.
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CV mortality| Sympathetic nerve
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Sodium excretiont Urinary glucose excretiont

Glomerular hyperfiltration |
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