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CONFLICTS:

BALANCED BETWEEN ALL COMPANIES RELATED TO
SGLT2 INHIBITORS



OBJECTIVES

UNDERSTAND OFF TARGET EFFECTS OF SGLT2 INHIBITORS

UNDERSTAND BENEFITS OF SGLT2 INHIBITORS ON CV DISEASE
BENEFITS OF KIDNEY PROTECTION

GUIDELINES: ONLY APPROVED FOR TYPE 2 DIABETES PATIENTS



SAFETY

Hypotension Lactic acidosis

Renal Amputations

uTl

Bone fractures

Fournier gangrene



WHAT IS THE INCIDENCE OF FOURNIER
GANGRENE PER 100,000 PATIENTS?

1.<1%
2.1-3%
3. 4-5%
4. 6-10%

Answer 1-3%



Fournier gangrene (flesh eating infection): fatiguerfever/swelling/skin redness

Necrotizing fasciitis of the perineal soft tissue (external genitals/anus)
Death

Incidence FDA adverse reporting site (2017)

Canafliflozin-21 patients Incidence: 1.6 — 3.0 men in every 100,000

Dapagliflozin-16 patients More common in men
Empaglifozin-18 patients

Possibly: streptococcus and Escherichia coli being most
Treatment: antibiotics / surgery common organisms

J Cutan Aesthet Surg 2012;5:273-6
Ann Surg Treat Res. 2018 Dec;95(6):324-332




SAFETY

Hypotension Lactic acidosis

Renal Amputations

uTl

Bone fractures

Fournier gangrene



Patients with diabetes and chronic renal disease (<60 cc/min)

Numer of Number of
Quicomes sludles participants

Serum potassium (MEGL)
Canagliazin 1 2003 [-0.02;0.03)
Dapaglifiozin 1 220 [<0.19,0.12]
Empaglficzin 3 245 [-0.04;0.03]
|praglifozin 1 81 . [-0.20;0.12)
Overall 6 4549 [+0.02; 0.02)

Heterogenaity between subgroups: /¥ = 0%

Albuminuria (%)
Canaglifiozin 1 2030 =300 [-2800;-17.00]
Dapaglifazin 3 >34 =226 [~48.98; 2.87)
Overall 4 >2980 ~2375 [=3787: =0.62]
Helerogenelty between subgroupe: /* s 0% ™ 1. 1. 1. 1 1

" g -0 -3 20 -0 0 10
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WHAT IS THE % RELATIVE RISK REDUCTION WITH
SGLT2 INHIBITORS FOR ACUTE KIDNEY INJURY

1. 10%
2. 25%
3. 45%
4. NO BENEFIT

Answer 25%



WHAT IS THE % RELATIVE RISK REDUCTION WITH
SGLT2 INHIBITORS FOR END STAGE RENAL
DISEASE

1. 15%
2. 35%
3. 45%
4. NO BENEFIT

Answer 35%



SGLT2 inhibitors protect kidney

% REDUCTION with SGLT2 inhibitors

38 723 participants & - s
>252 required dialysis or transplantation or died of
kidney disease 40 35
>335 developed end-stage kidney disease A 25
>943 had acute kidney injury

20
43% reduction in the risk of dialysis, 10
fransplantation, or death due fo kidney
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Effect of SGLT2 inhibitors on dialysis, fransplantation, or
death due to kidney disease

Events  Patients RR (95% Cl)

CREDENCE 183 4401 0.72 (0-54-0-97)
DECLARE-TIMI 58 34 17160 0-42 (0-20-0-87)
CANVAS Program 21 10142 0-56 (0-23-1:32)
EMPA-REG OUTCOME 14 7020 0-90 (0-30-2-67)

Overall 0-67 (0-52-0-86;
P=0-0%; Pheecogensiy=053 p=0-0019)

0-3 OSS 1.0 115

* >
Favours SGLT2 inhibtor  Favours placebo

www.thelancet.com/diabetes-endocrinology
Vol 7 November 2019




B Substantial loss of kidney function, ESKD, or death due to kidney disease

CREDENCE 377 0-66 (0-53-0-81)
DECLARE-TIMIS8 365 0-53 (0-43-0-66)
CANVAS Program 73 0-53 (0-33-0-84)
EMPA-REG OUTCOME 152 0-54 (0-40-0-75)

Overall 0-58 (0-51-0-66;
=0-0%; Phetsrogencity=0-49 p<0-0001)

Favors SGLT2 inhibitor

www.thelancet.com/diabetes-endocrinology
5] Vol 7 November 2019



Beneficial effect of SGLT2 inhibitors on acute kidney injury

Events  Patients RR (95% Cl)

CREDENCE 4397 0-85 (0-64-1-13)
DECLARE-TIMI 58 17143 0-69 (0-55-0-87)
CANVAS Program 10134 0-66 (0-39-1-11)
EMPA-REG QUTCOME 7010 076 (0-62-0-93)

Overall 0-75 (0-66-0-85;
P=0-0%; Preterogeneiry=0-68 p<0-0001)

0-3 0-5 1.0 135

< >
Favours SGLT2 inhibtor  Favours placebo
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More benefit seen in high GFR patients

A

Events Patients

eGFR 290 mL/min per1-73 m’
DECLARE-TIMI 58 120 8162
CANVAS Program 17 2476
EMPA-REG OUTCOME 22 1529

Subtotal

*241-8%; Phraterogenany=0-18

eGFR 60-<90 mL/min per 1.73 m’
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal

P=0-0%; Preterogencity=0-46

eGFR 45-<60 mL/min per1.73 m’
CREDENCE
CANVAS Program
EMPA-REG OUTCOME

Subtotal

P=0-0%; Pheterogencity=0-52

eGFR <45 mL/min per1-73 m’
CREDENCE
CANVAS Program
EMPA-REG OUTCOME
Subtotal
F=3%: Phetsrogeneiny=0-94
Pud oL §§FR subgroup=0-073

RR (95% C1)

0:50 (0:34-0-73)
0-32 (0-12-0-88)
0-21 (0-09-0-53)
0-37 (0-21—0-63; p<0.0001)

0-81 (0-52-1-26)
0-54 (0-40-0-73)
0-48 (0-23-0-98)
0-61 (0-37-1-02)
0-60 (0-48-0-74; p<0-0001)

0-47 (0-31-0.72)
074 (0-28-2-01)
0-68 (0-36-1-28)
0-55 (0-39-0-76; p<0-0001)

0.71(0:53-0-94)
079 (021-2:94)
0-63 (0-30-1-29)
0-70 (0-54-0-91; p=0-0080)




RAS inhibition patients appear to do beiter with SGLT2 inhibitors

RAS blockade™
CREDENCE
DECLARE-TIMI S8
CANVAS Programf
EMPA-REG OUTCOME

Subtotal

1'=8-7%; phetefogme"v=o'35

No RAS blockade
DECLARE-TIMISS 48
CANVAS Programt 40
EMPA-REG OUTCOME 27

Subtotal

P=0-0%; Phereragensity=0-92

Pheterogeneity FOF Use of RAS inhibition=0-31

0-66 (0-53-0-81)
0-50 (0-39-0-63)
0-59 (0-45-0-78)
0-52 (0-37-0-74)
0-58 (0-50-0-66; p<0-0001)

0-77 (0-44-1-37)
0-67 (0-36-1-27)

a 0-65 (0-30-1-39)
ol 071 (0-49-1-02; p=0-065)

I 1

03 0’5 1.0 15
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Summary of kidney protection with SGLT2 inhibitors

Afferent arteriole
vasoconstriction | Intraglomerula
pressure

SGLT-2
inhibitors

| Proteinurea EONER PR
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SGLT2 inhibitors on CV outcomes and all-cause mortality in type 2
diabetes and chronic kidney disease GFR< 60 mL/min/1.73

Number Pooled
Outcomes ofstudies n/N HR/RR [95% Cl] Weight P heterogeneity

3-point MACE e
Canagliflozin 2 271/ 2308 _ 0.70 [0.55; 0.89] 36.3%

Dapagliflozin 2 2017 1517 : 0.86 [0.60; 1.24] 27.3%
Empaglifiozin 3 284 / 2325 : 0.87 [0.69; 1.11] 36.4%

Overall 7 756/ 6150 : 0.81 [0.70; 0.94] 100.0%
Heterogeneity between subgroups: /2 = 0%

Myocardial infarction ~
Canagliflozin 2 108/ 2308 [0.41; 0.89] 33.5%
Dapagliflozin 2 99/ 1517 [0.13; 2.09] 31.1%
Empaglifiozin 3 128/ 2325 [0.67; 1.39] 35.4%

Overall 7 335/ 6150 : [0.60; 0.99] 100.0%
Heterogeneity between subgroups: /2 = 38%

Stroke
Canagliflozin
Dapagliflozin

2 66 / 2308 \ [0.31; 0.85] 32.8%

2 52 1 1517 [0.73; 2.18] 28.1%
Empaglifiozin 3 817 2325 : [0.59; 1.46] 38.1%

1

1

9

Ipraglifiozin o/ 8 0.0%
Luseogliflozin 17 145 « [0.07; 38.24] 1.0%

Overall 200/ 6376 : [0.61; 1.16] 100.0%
Heterogeneity between subgroups: /? = 51%

Diabetes Obes Metab. 2019:21:1237 - 1250



SGLT2 inhibitors on CV death and heart failure in type 2 diabetes and
chronic kidney disease GFR< 60 mL/min/1.73

Cardiovascular death

Canagliflozin 2 150/ 2308 . [0.69; 1.33] 41.9%
Dapagliflozin 2 751 1517 ‘ [0.57; 1.42] 292 20,
Empagliflozin 3 127 / 2325 _ [0.55; 1.12] 35.8%

Overall 7 352/ 6150 | [0.71; 1.09] 100.0%
Heterogeneity between subgroups: /2 = 0%

Heart failure
— Canagliflozin

1 98/ 2039 ’ 0.57 [0.38:0.86] 35.4%
Dapagliflozin 2 83/ 1517 0.72 [0.46; 1.13] 28.7%
3

Empaglifiozin 98 | 2325 ; 049 [0.18;1.37]  35.8%

Overall 6 279/ 5881 : 0.61 [0.48;0.78] 100.0%
Heterogeneity between subgroups: /2 = 0%

Favors SGLT2 inhibitors

Diabetes Obes Metab. 2019:21:1237 - 1250



SAFETY

Hypotension Lactic acidosis

Amputations

UTI

Bone fractures



Number Pooled

Outcomes of studies n/N

[95% CI]

Hypoglycemia
Canagliflozin
Dapaglifiozin
Empagliflozin
Ertugliflozin
Ipragliflozin
Luseogliflozin

Sotagliflozin
Overall

Heterogeneity between subgroups: /? = 57%

2471 981
236 /1139

102/ 467
1/ 81

2
3
1 697 /2208
1
1
1

6/ 145
1 3/ 3
10 1292/ 5052

| |
0.2 0.5 1 2 5

Favours SGLT2 inhibitors Favours placebo

1
10

[1.10; 2.07]
[0.81: 1.26]
[0.72; 0.93]
[0.66: 1.35]
[0.05: 28.54]
[0.11: 2.51]

[0.05: 4.65]
[0.85; 1.32]

Diabetes Obes Metab. 2019:21:1237 - 1250




No safetly problem seen

Number Pooled
Outcomes ofstudies n/N HR/RR [95% CI]

Fracture
Canagliflozin

116 /2307 [0.78; 1.66]
Empagliflozin
Ertugliflozin 5/ 467 [0.22; 17.46])

Overall 8 23816160 [0.67; 1.52]
Heterogeneity between subgroups: /* = 0%

102 /2208 [0.57; 1.24]

2

Dapaglifiozin 4 15/1178 [0.03; 105.92]
1
1

0.2 0.5 1 2 5 10
Favours SGLT2 inhibitors Favours placebo

Diabetes Obes Metab. 2019:21:1237 - 1250



No apparent safety problem seen after dapa
and crediance

Number Pooled
Outcomes of studies n/N HR/RR [95% CI]

Amputation .
Canagliflozin 1 50/2038 j [1.14; 4.10]

Empagliflozin 1 56 /2208 [0.52; 1.53]

Overall 2 106 /1 4246 [0.58; 3.25]
Heterogeneity between subgroups: /2= 77%

0.2 0.5 1 2 5 10
Favours SGLT2 inhibitors Favours placebo

Diabetes Obes Metab. 2019:21:1237 - 1250



Circulation

ORIGINAL RESEARCH ARTICLE

OO

Canagliflozin and Cardiovascular and Renal Outcomes in
Type 2 Diabetes Mellitus and Chronic Kidney Disease in
Primary and Secondary Cardiovascular Prevention Groups
Results From the Randomized CREDENCE Trial

History of amputation
Yes
No

History of heart failure
Yes
No

Participants with an event

n/N (%) per 1000 patient-years

—>

Canaglifiozin

16/119 (13.4)
201/2083 (9.6)

517329 (15.5)
166/1873 (8.9)

Placeho Canaglifiozin Placebo Hazard ratio {95% CI)

311115 (27.0)
238/2084 (11.4)

52/323 (16.1)
2171876 (11.6)

Favors Canaglifiozin Favors Placebo

Circulation. 2019:140:739-750

0.49 (0.27-0.90)
0.84 (0.70-1.01)

0.91 (0.62-1.34)
0.76 (0.62-0.93)




WHAT IS THE % INCREASE IN URINARY TRACK
INFECTIONS WITH SGLT2 INHIBITORS

1. 10%
2. 25%
3. 45%
4. NO INCREASE

Answer no increase



IS THERE A SIGNICANT INCREASE IN GENITAL
INFECTIONS WITH SGLT2 INHIBITORS

1. TRUE
2. FALSE

Answer True



Number Pocled
Qutcomes of studies n/N [35% CI]

Urinary tract infection
Canaglifiazin 1057/ 981 : 7 [0.57: 1.24]
Dapagliflozin 67 /1139 ; [0.59. 1.50])
Empaglifozin 476 / 2208 ; [0.04; 1.34)
Ertuglifiozin 507 467 ; [0.27; 1.06]
Ipraglificzin 37 81 [0.02; 2.08)
Luseoglifiozin 27 145 ' [0.13; 54.02)
Overall 703 1 5021 (0.81; 1.16)

Hetlerogeneily between subgroups: /1% = 35%

Genital infection
Canaglifiozin
Dapaglifiazin
Empaglifiozin

104 7 1736 - i [0.44; 5.80]
33/1139 - [1.54; 10.09]
89 /2208 - [2.05; 7.53]

Ipraglifiozin 07 81 :
Lusaoglifiozin 1/ 145 4 [0.07; 28.24]
Overall 23915776 [(2.00; 4.10]

Heterogeneily between subgroups: /1? = 0%

2
3
1
Ertuglifozin 1 12/ 467 ; . [0.55; 11.09)
> :
1
9

| | I
0.2 0.5 1 2 6

Favours SGLT2 inhibitors Favours placebo

Diabetes Obes Metab. 2019:21:1237 - 1250




Number Pocled
Qutcomes of studies n/N [95% ClI]

Hypovolemia :
Canaglifiazin 2 91/ 981 J [1.03; 2.68]
Dapaglifiozin 4 5611391 . [1.11; 3.59)

Empaglifozin 1 136 /2208 [0.61; 1.20]

1
1
8

Ertuglifiozin 12/ 467 : [0.71; 41.54]
Luseoglifiozin 27/ 145 - [0.01; 2.1§]
Overall 297 1 5192 : [0.84; 2.32]
Heterogeneily between subgroups: /12 = 70%
Diabetic ketoacidosis
Canaglifiozin

1 672038 ; (0.39; 29.88)
Dapaglifiazin 1 0/ 321 :
3

Empaglifozin 412425 (0.22; 10.24)
Overall 5 10/4784 [0.51; 9.09]

Helerogeneity between subgroups: ¥ = 0%

[ l ; ]
0.2 05 1 2 6

Favours SGLT2 inhibitors Favours placebo

Diabetes Obes Metab. 2019:21:1237 - 1250




CLOSING HIGHLIGHTS

 FOURNIER GANGRENE-WATCH CAREFULLY AND WARN PATIENTS
ESPECIALLY MEN

 SGLT2 INHIBITORS SIGNIFICANTLY PROTECT THE DIABETES KIDNEY
« SGLT2 INHIBITORS HAVE NO INCREASE IN URINARY TRACK INFECTIONS

« SGLT2 INHIBITORS APPEAR TO NO LONGER HAVE CONCERN WITH
AMPUTATIONS ...BUT CAUTION AND CHECK PULSES IN FEET WITH
DOCUMENTED ABI| ONCE YEARS ON CHART






