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Goals

Recognize the risks of diabetes and chronic kidney disease (CKD)

|dentify the roles of albuminuria and GFR slope in identifying
at risk patients earlier in the course of CKD

Raise awareness of CKD as a significant cardiovascular risk

Recognize sodium glucose cotransporter-2 (SGLT2) inhibitors as a
potential new standard-of-care in the treatment of CKD

Discuss SGLT2 inhibitor side effects and implementation into clinical practice



Case

A 60 years old patient is concerned
they might have CKD. eGFRcr,
eGFRcys, and measured urine CrCl
are all above 60 ml/minute.

There is no proteinuria by urinalysis.

Clutching their chest, they voice

concern, “l don’t want to have.... The
Big One”.




What is the most common cause of death in patients eGFR > 60 ml/min?

Infection
Cancer
Cardiac disease

Stroke
Gl bleeding

m O O ®
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CKD is a cardiac risk factor - "ckpdies from cAD”

Major cardiac event equivalent

Percent by eGFR catedc
” 9 2‘5 5|0 | 7|5 100
%“7’2: ' B Other
[ Neoplasm
Cancer| ts ————
§ “l s VD
: »f‘f
Cardiac
2 : o : e
@ 100 1 = er
Alberta’ Canada g 75- T -- e glua‘beﬂcoompllcaﬂons
~85,000 deaths 2 % — AR
2 25 s Chronic lung diseases
2002_2009 § o- mmmmm  Neurological & dementias

0 50 1 100
§ 100 —— YT
€ 75+ s Arrhythmia
§ 50 B Valvular heart disease
g' s Heart failure
2 254 mmmmm  Cerebrovascular disease
§ = messs  |schemic heart disease

Thompson; CJASN; 8: 371— 381, Oct 2015 4 * Ischemic heart disease




Case

A 60 years old patient is concerned
they might have CKD. eGFR, eGFRcys,
and urine CrCl are 35 ml/minute.

There is proteinuria by urinalysis.

Clutching their chest, they voice
concern, “l don’t want to have.... The
Big One”.

Risk factors for The Big One are very
high




Chronic Kidney Disease Spans the Globe

Epidemiology of chronic kidney disease: an update 2022 kidn y ﬁ \ I S N
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Chronic kidney disease (CKD) occurs frequently and has devastating consequences. This should prompt

major efforts to develop preventative and therapeutic measures that are effective. The aim of these
measures should be lowering the incidence of CKD and slowing its progression.

Kidney Int Suppl 2022 127-11



The Enormity of Diabetes and CKD

537 million

People live with diabetes worldwide

Type 2 diabetes Type 1 diabetes
95% 5%
510 million 27 million
Diabetic kidney disease
000 00

Half of chronic kidney disease

Heart failure,
atherosclerotic
cardiovascular
disease, death

Progression to
kidney failure

10% <« » 90%

Tuttle KR et al. CJASN 2022;17:1092-1103



Productive Life Years Lost Due to Premature Y\ ISN
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Death or Disability in CKD S e=s

Better care for CKD is urgently needed
1990 EEEEEEEEEEEEEE————) 2017

B CKD due to Type 1 diabetes

1 CKD due to Type 2 diabetes

B CKD due to glomerulonephritis

| M CKD due to hypertension

B CKD due to other and unspecified causes

Number of DALYs (millions)

Age group (years)

Age group (years)
DALY, disability-adjusted life-year Chronic Kidney Disease Collaborative. Lancet 2020;395:709-733
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C K D d | es fro m CAD | ESRD = Small Survivor Cohort

Venous pressure monitor

,// Air trap and air detector
3 Clean blood
/

Saline B .

solution

. \ ! e e
P rogressive 9 = - Y’ , - Used dialysater<I
CKD Inflow 5

pressure - o Tl
monitor | -
| T
_/ Blood pump

Heparin pump / Arterial  Removed
(to prevent clotting)  pressure  blood
monitor for cleaning

Myocardial fibrosis
Volume Overload IDH Arrhythmias

Progressive LVH Subendocardial Ischemia

Sudden Cardiac
Death

IDH = Intradialytic hypotension

Increased CVD Mortality

Progressive GFR Decline

Lai, AC, et al, JACC, March 2021



Common Glomerular Disorders

Nephrotic

Minimal Change

QEoot Process Effacemen

Focal Sclerosis

Proteinuria ~ 3 grams +;
RBC negative

** Podocyte disorders
outside the vasculature

** Inflammation of Nep hritic -

vascular endothelium

Proteinuria ~ 1-3

MPGN
grams;
RBC positive

Alport’s
Syndrome

Rapidly Progressive GN

ANCA vasculitis
SLE Class IV (DPGN)
IgA vasculitis (Henoch Schoenlein) Henry Mroch, MD 2020



Normal kidney morphology and
structural changes in diabetes mellitus

A Normal kidney glomerulus B Diabetic kidney glomerulus

Glomerular basement

Glomerular basement
Endothelial cell membrane (GBM) Endothelial cell membrane (GBM)

Radica Z. Alicic et al. CJASN C\JAS N
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The Faces of the Enemy:
Diabetic glomerulopathy

97

L

' "."‘“‘ Microalbuminuria

= , 5 &

& Glomerulosclerosis

m’-‘ - T

Radica Z. Alicic et al. CJASN

Clinical Journal of the American Society of Nephrology



CKD predicts Cardiac Disease

]
4 o
The luckier ones a
. . . Y
make it to dialysis... :
1
Age standardized
rate of CV events |
per 100 person-yr
1
1
- 3.65
2.11
Go, et al 0 - ; . ; ; :
NEJM 2004, 351: 1296

Estimated GFR ml/min/1.73m2



Diabetic Kidney Disease Risks

* Progress to ESRD (10 %).

e Dialysis
* Kidney transplant

e Die of other causes without

Diabetes ACR 30+

;-

Alicic RZ, Rooney MT, Tuttle KR. CJASN 2017;12:2032-2045
2020 United States Renal Data System Annual Report



Development of CKD in Diabetes:
A Serious Matter

* Diabetes prevalence in US patients with ESKD is 66-86%

e US prevalence of ESKD >doubled to ~800,000 in 2000-2018,
primarily driven by diabetes

 Most of diabetes-related excess risk for all-cause and CVD /\
mortality occurs in people with CKD 70 ; \

60 -

50 -

40 H

30 -

20 A

Incidence of mortality

10 -
Burrows NR et al. MMWR Morb Mortal
Wkly Rep 2022;71:412-415 0 -
Alicic RZ et al. CJASN 2017;12:2032-2045 No Kidney Albuminuria Impaired GFR  Albuminuriz’ &

standardized ten-year cumulative




Barriers to the Prevention of CKD

Before we can prevent, preserve, or treat,
we need a diagnosis.

How should we test?

 Serum creatinine for kidney function
* Albuminuria for kidney damage




Table 1. Characteristics of Adults With CKD in the CURE-CKD Registry

No. (%)
CKD With Diabetes,
Prediabetes, CKD With Diabetes
All CKD CKD With Hypertension CKD Alone

and Hypertension or Prediabete
Characteristic (N = 606 064) (n = 300157) (n = 134 500) s (n = 81266) (n=90141)

Demographic

° Sex
e e C I O O e 225 ) WHIEY €D 53703 (39.9) 38600 (47.5) 32785 (36.4)
I I Women 338755 (55.9) 157959 (52.6) 80795 (60.1) 42657 (52.5) 57344 (63.6)

Race/ethnicity

Non-Latino white 434474 (71.7) 217009 (72.3) 106 538 (79.2) 52453 (64.5) 58474 (64.9)
Latino 17 625 12
Black 2997
Asian 3285 104 . 2006-2009 —
American Indian or Alaska 5461 (|
Native ® [ 2010-2013
Hawaiian or Pacific Islander 3899 ( g 8 D 2014-2017 —
Other 31502 ]
Multiple races 163 (0] &
Not reported® ]S
Entry age, y {"E
18-39 a7l 4
40-49 3754445
50-59 74616 24
60-69 12941
70-79 144 26} 0
80-89 127 86§ SGLT2 Inhibitor ACE Inhibitor ARB NSAID
290 43 266 Prescription Medication
Clinical
eGFR CKD category
1-2 137784 (22.7) 76605 (25.5) 25718(19.1) 15882 (19.5) 19579 (21.7)
3a 226693 (37.4) 112931 (37.6) 58757 (43.7) 27773 (34.2) 27232(30.2)
3b 100239 (16.5) 48384 (16.1) 21642(16.1) 17197 (21.2) 13016 (14.4)
4 39125 (6.5) 18737 (6.2) 6083 (4.5) 8862 (10.9) 5443 (6.0)
5, Not dialyzed 20328 (3.4) 10181 (3.4) 2861 (2.1) 4652 (5.7) 2634(2.9)
Not categorized® 81895 (13.5) 33319 (11.1) 19439 (14.5) 6900 (8.5) 22237 (24.7)
J J . UACR, mg/g
* Pressing need for improvement in CKD B —_— — — T
. .. >30to <300 27227 (4.5) 21435 (7.1) 1089 (0.8) 4066 (5.0) 637 (0.7)
preventlon, recogmtlon, and treatment. >300 —6r) S50z 0 oS0
Not measured 553513 (91.3) 260159 (86.7) 131126 (97.5) 73981 (91.0) 88247 (97.9)
UPCR, mg/g
<150 14467 (2.4) 7823 (2.6) 2723(2.0) 2076 (2.6) 1845 (2.0)

>150to <500 5688 (0.9) 3087 (1.0) 1163 (0.9) 763(0.9) 675(0.7)

Nephrotoxic medication use was widespread. s R 2109

Not measured 581029 (95.9) 286269 (95.4) 129829 (96.5) 77731(95.7) 87200 (96.7)
Age, median (| 0.1,V 705981606064 — ARl 200 1) {60834 11346001 F363-6Ir {82667 54 (42-81) [90141]

eGFR,median(l(Z)R) [No.], 53 (41-61)[524 169] 54 (43-63) [266 838] 53 (44-59) [115061] 49 (35-59) [74 366] 53 (41-66) [67 904]
mL/min/1.73 m
Tu ttl e K R et a | JA MA Onllne 20 19 SBP, mean (SD) [No.], mm Hg 129 (18) [365561] 131 (18) [202951] 132(18) [92 051] 119(17)[25533] 119 (16) [45026]
’ 4 7

DBP, mean (SD) [No.], mmHg 72 (11) [365561] 72 (10) [202 951] 74(11) [92051] 67 (10) [25533] 70 (10) [45 026]



Screen for CKD with GFR and Albuminuria

KDIGO, 2021

Adults with Diabetes,
Hypertension, older than 60, or a —>
family history of kidney disease

CKD is classified on the basis of:
« Cause (C)

- GFR(G)

« Albuminuria (A)

Request
Kidney Profile

(eGFR & ACR)

l

Albuminuria categories
Description and range

Normal to Moderately Severly
mildly increased increased increased
<30 mg/g 30-299 mg/g >300 mg/g
<3 mg/mmol 3-29 mg/mmol | =30 mg/mmol

g‘g G1 Normal or high >90

™

~ o

% 21 G2 Mildly decreased 60-89
L w

£ = :

S5 G3g Viildly to moderately 45.59
€ @ decreased

- c

e 1o Moderately to

2 )

5 "é- G3b severely decreased 30-44
® 2

] 8 G4 |[Severely decreased | 15-29
o

o

"('5 G5 / Kidney failure <15




A familiar case

64 years, male, IgA nephropathy on biopsy 10 years ago.
T2DM diagnosed 4 years ago

Current treatment with:

CKD/DKD G3aA3

eGFR 47 ml/min, UACR 1.6 g/g osaran 90 mg//jj
mlodipine 5 mg

5P 145/87 mmHg Atorvastatin 10 mg/d

BM | 32 Aspirin 81 mg/d

-gbAlC 7 .99 Metformin 2 g/d

-gb 118 DPP4 inhibitor

Non-smoker, struggles with lifestyle, takes 6 pills/day

GOLD STANDARD: Glucose control, RAAS inhibition, BP control




Goal: Changing the Slope with Intervention
Buying patients time...

Sta D/,
90 1 | Qing 2" vea,
%t 80 - 1.0 ¢ 45
o ] .th/m.
= 60 - NaN ~0,7)</
= - ) ™ ,
5 2 o, o %
§ 40 - 2 5, ~
> 30 - YR TsS
E 7. N @<9f ™S
o 20 7 Q. N
- S =
1 ESRD
0 . . , . .
25 35 45 55 65 75

, Age, years
Wilmer, W et al, JASN 2003; 14:3217-3232



ACE/ARB Trials showed little or no CV benefit in

* Included IDNT, RENAAL, and ADVANCE

T2DM + CKD

1990’s — 2000’s
 RAAS inhibition
* Sugar control
 BP control

. . Events
Outcome ACEi/ARB Control* Hazard Ratio (95%Cl) P
1
e s 36212363  466/2946 e 0.97 (0.85-1.10)  0.61
mortality I
I
I
CV mortality  118/1588 165/2160 ——— 1.03(0.75-1.41) 0.85
I
|
Non-fatal CV
o | y
Brie 284/1588 489/2160 : 0.90(0.79-1.02) 0.10
05 07 1.0 1.5 20

GFR, mL/min/1.73 m?

100 7
90 1
80 1
70 A
60 1
50 1
40 1
30 1
20 1
10




2015 - the eGFR Narrative Changed

Kidney Function Decline in Type 2 Diabetes
Slope Analysis From the EMPA-REG OUTCOME® Trial

METHODS RESULTS : L i

’ eGFR slope during chronic maintenance treatment
EMPA-REG OUTCOME® studied 7020 76 -
people with type 2 diabetes and 75 -

74
73
72
" A
70

established CVD over a median follow-up
of 3.1 years. This manuscript reports a
pre-specified ‘eGFR slope’ analysis from
this trial, evaluating changes in Kkidney

Adjusted mean (SE) eGFR
(MDRD) (mL/min/1.73 m?)

function over time. ]
eGFR slopes for pooled empagliflozin or 67 - s Empegifizin
placebo groups were calculated using a 66 - .
g e 65 " . . . " . ' r . ' . n . + T
random intercept, random coefficient 412 28 52 66 80 94 108 122 136 150 164 178 192 206
model. Week
CONCLUSION During long Annual change in eGFR in subgroups at risk for CKD progression
: Overall Prevalent Micro Macro SBP 2140 HbA1c
:IearlrSeChrogéc tretartena‘temntel(’lf{)om \/\éen?;azﬁzéii‘t A 15 7  population CKD albuminuria  albuminuria DBP 290 28.0%
) O 1
significantly slowed kidney function loss, g:‘:’ﬁ
and this effect was consistent among %l@%
individuals at high risk of progressive ScE
kidney disease. These data support the g§§ 4
utility of slope .analysis as an er_nerging ggg 5.5 - ®m Placebo
surrogate endpoint of CKD progression. < > 65 B Empaglifiozin
7.5

doi: 10.1681/ASN.2018010103 | AE ;N

JOURNAL OF THE AMERICAN SOCICTY OF NEPHROLOGY



A simple drug for diabetes...

1835:
1866:
1960:
1997:
1999:
2003:
2012:

Phlorizin isolated from bark of apple trees

High doses of phorizin led to glucosuria in dogs
Phlorizin inhibits renal glucose reabsorption
Phlorizin in mice blocked increase in blood glucose
Phlorizin analogues developed

SGLT2 inhibitor first tested in humans

First SGLT2 inhibitor approved for use in humans (dapagliflozin)

HgbA1C —0.6%

Zelniker, T.A. et al. J Am Coll Cardiol. 2018;72(15):1845-55.



Frontiers in Physiology website

Robert Crane, 1960
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Timeline of the key treatment milestones for diabetic
kidney disease over the past 40 years

UKPDS
* Intensive glycemic
control

DAPA-HF
Hyper’rension (Dapaglifiozin)
+ Diabetic and
management

non-DM

900 _JE 199052000, SN 2015 S 2017 T 2019 R 2000 K omome
Significant Gap

1. Captoprilin TID _
2. RENAAL - Losartan T2D - EMPEROR
3. IRMA2 - Irbesartan T2D REDUC E'D
4. IDNT -lIrbesartan 72D (Empagilifiozin)

EMPEROR-

‘ Y ’ PRESERVED

¥ Primary outcome: Kidney disease
ACEis & ARBs B Primary outcome: Major Adverse Cardiac Event (MACE) _

B Primary outcome: Heart failure



Heerspink et al, NDT, 2020

SGLT2 Trials in CKD

Albuminuria categories

National Kidney
Foundation

classification of CKD

Normal or
G1 high 200
Mildly 60-
Ga decreased 90
Mildly to )
‘:’;, G3a | moderately 45
g decreased 59
m Moderately "
&5 | G3b | toseverely 3
decreased 4
Severely
04 | docreased | 5%
Kidney
G5 failure <5

A1 A2 A3
N°"¥“a‘ 0 Moderately Severely
mildly : :
) increased increased
increased
<gomg/g | 30-299 mg/g | 2300 mg/g
<3 3-29 230
mg/mmol mg/mmol mg/mmol
|
1
1
I

CREDENCE
T2DM
eGFR -30 - <90 mi/min/ 1.73 m?
and UACR->300mg/g

2019

DAPA-CKD
With or without DM

2020

eGFR: 225-75 and
UACR: 2200 mg/g

EMPA-KIDNEY

I With or without DM I
I eGFR: 220-45 or
eGFR 245 to <90 and UACR I

IzZOOmg/g
W DN D N .

2022



EMPA-REG and CREDENCE
eGFR over Time in Type 2 Diabetes

Change in eGFR over 192 Wk

Adjusted Mean eGFR (mlfminf1.73 m2)

78+

76+

74+

72

70+

68

66

Empagliflozin, 10 mg

Empagliflozin, 25 mg

T |
Baseline 4 12 28 52 66 80 94 108 122 136 150

Week

Wanner C et al. N Engl ] Med 2016;375:323-334

|
164

|
178

|
192

i Change from Baseline in Estimated GFR

Baseline (ml/min/1.73 m?)

Canagliflozin Placebo
56.4 56.0
O
Q Vi
c ol
2~ a4l =
i~ - -
TE ¥ T m
= E _g :': R Canagliflozin
= TR
g = 10 —=
=E -1l24 y i 3
S =
3T 14 u
€= 16 Placebo —
4 -181 -
—
_ZE [ I I [ I I I 1
0 3 6 12 13 24 30 36 42
Months since Randomization
MNo. of Patients
Placebo 2178 1985 1582 1720 1536 1006 583 210
Canagliflozin 2179 2005 1919 1782 1648 1116 652 241

Perkovic V et al. N Eng J Med 2019;380:2295-2306



2019 CREDENCE - Canagliflozin reduces loss of GFR

60
}-

Average CREDENCE patient

" Age = 63 years
eGFR = 56
40— Albuminuria
o
@ 307 Ny
D .
20
104
DIALYSIS eGFR < 10 mL/min/1.73 m?
0 T T I T |
0 5 10 15 20
Years
Placebo/usual care Canagliflozin
Age =73 years Age =88 vyears || |
eGFR =10 eGFR =10 k

< 15.1 years >



Dapagliflozin slows the loss of GFR in diabetic and non-diabetic CKD
DAPA-CKD

A pre-specified analysis of the Dapagliflozin and Prevention of Adverse

Outcomes in Chronic Kidney Disease (DAPA-CKD) randomized controlled ki dn ey \ @\ | s N
<

trial on the incidence of abrupt declines in kidney function. Y
INTERNATIONAL

Study design ! [ - | yh I
. : ~ Dapaglifiozin 10 mg once daily (n=2152)
* eGFR 25-75 mL/min/1.73m | Screening ———Randomization Median follow-up: 2.4 years
* UACR 200-5000 mg/g -  Matching placebo once daiy (n=2152) "

* With/without type 2 diabetes o 3 i i T ,. T B

| * Stable, maximally-tolerated ACEi/ARB dose 2 M2 M4 M8 Vis“sw; amonths ENd date d
| o P 3
Sub-distribution hazard ratio, 0.69 (95% Cl, 0.50-0.95)
* Abrupt declineg/in kidney g
function, defified as a E
doubling of ferum g Placebo
ini £ e g e
criatmme oo t“:;_’ : . eity in effect of dapagliflozin versus
subsequent\isits (median e = placebo acrgss baseline subgroups
time-interval\00 days) // Dapagiifozin
* Investigator-reperted SAEs 00 +  SAEs of Ztute kidney injury occurred less frequently
of acute kidney injwry 0 4 8 12 6 2 2 B B . s s
S Months since Randomization with depagliflozin versus placebo
(pre-defined list) o, ot isk
Dapaghtiozin 2152 2031 2017 1998 1965 1881 1484 1000 s
Moo 252 2015 1989 1958 1900 1850 1445 969 58
\. A

”“""’"f‘ St CONCLUSION: Dapagliflozin reduced the risk of abrupt declines in
T R e kidney function in patients with chronic kidney disease and

event; UACR=urinary albumin-to-creatinine ratio

substantial albuminuria, with and without type 2 diabetes



A familiar case - Goals

68 years, male, IgA nephropathy
T2DM diagnosed 4 years ago
CKD/DKD G3aA3

eGFR 49 ml/min, UACR 1.6 g/g
BP 145/87 mmHg

BMI| 32

HgbA1C 7.9%

Hgp 11.8

GFR, mL/min/1.73 m?

100 gl *
90 1 Sta”fné,/?t”;ﬁ/ea,
80 1
70 A
60 A 0

50 - Y @ | ]'E
40 A z %) /2 e
&

30 1 /%/:
20 1 %L
10 1
0
25 35 45 55 65 75

ESRD

Age, years

Current treatment with:

Losartan 100 mg/d
Amlodipine 5 mg/d
Atorvastatin 10 mg/d
Aspirin 81 mg/d
Metformin 2 g/d

Non-smoker, struggles with lifestyle, takes 6 pills/day



Holistic approach for improving outcomes with
diabetes and CKD

Regular
risk factor
reassessment
(every 3-6
months)

Lifestyle

Healthy diet Physical activity Smoking cessation Weight m.;ril.agement

RAS inhibitor at maximum Moderate- or
tolerated dose (if HTN*) high-intensity statin

% ®COE @

SGLT2i Metformin
(Initiate if eGFR >20; (if eGFR =30)

continue until dialysis %
or transplant)

iy =)

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

. GLP-1 RA if needed to Nonsteroidal MRA' if Dihydropyridine CCB Antiplatelet Ezetimibe, PCSK9i,
Add'tm“al achieve individualized ACR 230 mg/g and and/or diuretic* if agent for or icosapent ethyl if
risk-based glycemic target normal potassium needed to achieve clinical ASCVD indicated based on
therapy individualized ASCVD risk and lipids

% @ BP target %

(&l

% €

Steroidal MRA if
needed for resistant

Other glucose-lowering
drugs if needed to

achieve individualized hypertension T2D only
glycemic target if eGFR =45 All patients
= (T1D and T2D)
S

de Boer, et al, June 2022, American Diabetes Association, KDIGO Consensus Report



Risk Mitigation for Side Effects of
SGLT2 inhibitors

Adverse Events Potential Mitigating Strategies
SGLT2 Inhibitors
Genital mycotic infections o Daily hygiene to keep genital area clean and dry
Volume depletion o Diuretic dose reduction in patients at risk for hypovolemia
o Hold SGLT2 inhibitors during acute illness (nausea, vomiting, diarrhea)
o Implement sick day protocol
DKA o Educate patients on early recognition
o “STOP DKA” protocol (stop SGLT2 inhibitor, test for ketones, maintain fluid and
carbohydrate intake, insulin)
Amputation o Encourage foot self-examinations
o Examinations by healthcare professionals at each visit
Hypoglycemia o Dose adjustment of insulin and insulin secretagogues with maintenance of at
least low dose insulin to avoid DKA

KDIGO 2020 Clinical Practice Guideline for Diabetes Management in CKD. Kidney Int 2020;98:51-S115.



Reported adverse effects associated with sodium-glucose cotransporter 2 inhibitor (SGLT2i) use
include euglycemic diabetic ketoacidosis, [imb amputation, AKI, UTI, and genital infections.

Amputations

©2021 by American Society of Nephrology

Euglycemic DKA

Genital Infections
(Bacterial/Mycotic)

Niralee Patel et al. Kidney360 2021;2:1174-1178

Volume Depletion &
Acute Kidney Injury

Kidney360



Risk Mitigation for Side Effects of
SGLT2 inhibitors

Adverse Events Potential Mitigating Strategies
SGLT2 Inhibitors
Genital mycotic infections o Daily hygiene to keep genital area clean and dry
Volume depletion o Diuretic dose reduction in patients at risk for hypovolemia
o Hold SGLT2 inhibitors during acute illness (nausea, vomiting, diarrhea)
o Implement sick day protocol
DKA o Educate patients on early recognition
o “STOP DKA” protocol (stop SGLT2 inhibitor, test for ketones, maintain fluid
and carbohydrate intake, insulin)
Amputation o Encourage foot self-examinations
o Examinations by healthcare professionals at each visit
Hypoglycemia o Dose adjustment of insulin and insulin secretagogues with maintenance of

KDIGO 2020 Clinical Practice Guideline for Diabetes Management in CKD. Kidney Int 2020;98:51-5115.
Li J, et al. CJASN 2020;15:1678-1688



SGLT2 Inhibitors Reduce Risk of

Acute Kidney Injury

Events  Patients RR (95% Cl)
CREDENCE 184 4397 = 0-85(0-64-1-13)
DECLARE-TIMI 58 300 1/143 —— 0-69 (0-55-0-87)
CANVAS Program 53 10134 . 0-66 (0-39-1-11)
EMPA-REG OUTCOME 401 7010 —i— 0-76 (0-62-0-93)
Overall <> 0-75 (0-66-0-85;
'Iz:O'O%; pheterogeneit}r=0'68 P{O'OOO:[)
O-IB 0!5 1.0 1-|5
< >

Favours SGLT2 inhibtor

Neuen BL, et al. Lancet Diabetes Endocrinol 2019;7:845-854

Favours placebo



SGLT2 Inhibitors
Cardiovascular Trials in Type 2 Diabetes

e Reduce risk of major adverse CVD Events.
* Heart failure (empagliflozin, canagliflozin, dapagliflozin)
» Atherosclerotic CVD (3-point MACE: myocardial infarction, stroke, CVD death)
* CVD death (empagliflozin, dapagliflozin)

r . . . . )
* Decrease macroalbuminuria, eGFR decline, and kidney failure.

* CVD and CKD benefits are present in patients with CKD.
\ Y,




Cardio-Metabolic-Kidney Syndrome
Mechanisms of SGLT-2 Inhibition for Kidney and Heart Protection

A. Diabetic nephron

B. Diabetic nephron with SGLT inhibition
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The Future (?): SGLT2 inhibitors in Cirrhosis

Gao Y. et al: SGLT2 inhibitors in cirrhotic ascites

Table 1. Characteristics and clinical outcomes of dirrhotic patients with fluid retention and receiving SGLT2 inhibitors

Serum Na/K Body weight Fasting glu-
Pa Age Sians and SGLT2 (mmol/L) (Kg) cose (mg/dL)
tient (‘?) Sex sygi'nptoms inhibi- After Base- After Base- After Outcomes
tors used Baseline treat- li treat- . treat-
ine line
ment ment ment
No.1 63 F Ascites and Empagliflozin 139/4.2 140/4.2 63 58.1 86 a0 Free of ascites,
[Ref. peripheral edema and
8] edema; encephalopathy
Discontinuation
of diuretics for
encephalopathy
No.2 64 F Ascites Canagliflozin 120/4.1 141/4.7 57.6 51 140 121 Hyponatremia
[Ref. and poorly corrected; Free
8] controlled of ascites and
diabetes; edema (off
Discontinuation diuretics)
of diuretics
for severe
hyponatremia
No.3 53 M Severe Canagliflozin 135/4.9 145/4.4 81 69.9 187 151 Free of ascites
[Ref. peripheral and edema
8] edema without
ascites and
diuretics-
related acute
kidney injury
No.4 54 F Hepatic Empagliflozin 133/4.39 140/3.71 NS NS 286 116 Hepatic
[Ref. hydrothorax, hydrothorax
9] peripheral improved
edema, dramatically;
refractory Free of ascites
ascites and and edema

deteriorating
hyperglycemia

(off diuretics);
Hemodynamic
index and
renal function
improved

NS, not specified.



The Future (?): SGLT2 inhibitors ESRD

RECRUITING @

SGLT2 Inhibition in Hemodialysis (DAPA-HD)

ClinicalTrials.gov ID © NCT05179668

sponsor @ Medical University of Vienna

Information provided by @ Assoc. Prof. Dr. Manfred Hecking, MD PhD, Medical University of Vienna (Responsible Party)
Last Update Posted @ 2022-10-25

¥ | -+ Expand all content — Collapseall c
I Study Details Table View No Results Posted Record History _
On this page

| study overview Study Overview

Contacts and Locations Brief Summary Study Start (Actual) @

Participati . The study is designed as a prospective randomized, controlled, double-blinded phase Il trial to examine 2022-10-01
articipation Criteria

the effect of the SGLT2 inhibitor dapagliflozin, in comparison with placebo on cardiovascular outcome

S parameters in Kidney failure patients undergoing replacement therapy with hemodialysis. Primary Completion (Estimated
Collaborators and Investigators The primary endpoint is the change (A) in left ventricular mass indexed to body surface area (LVMi) from 20250401
Publications baseline to 6 months measured by cardiac magnetic resonance imaging.

Study Completion (Estimated) (

Study Record Dates Null and alternative hypotheses: 2025-09-30

) HO: There is no difference in the A Left Ventricular Mass indexed to BSA after six months of treatment,...
More Information

+ Show more Enroliment (Estimated) @
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A truly
remarkable
journey

* In 2021, 4.4 papers on SGLT2
inhibitors were published per day

* In less than 8 years:

* Fringe hypoglycemic agent in
type 2 DM

* Major player in cardiac
protection and HF treatment

* Major player in both diabetic
and non-diabetic CKD protection

* Future uses...




Screening and Monitoring CAD and CKD

DIABETES
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Treatment of CAD and CKD
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Take Home Points

* SGLT2 inhibitors along with a conventional ACE inhibitor
or an ARB, are now guideline recommended therapies for
CKD in type 2 diabetes.

 SGLT2 inhibitors should be implemented across a wide
spectrum of patients with CKD (+/- DM?2) and CAD

* CKD risk assessment and monitoring by both eGFR and
albuminuria is necessary for delivering guideline-directed
medical therapies.



THANK YOU!

GO FORTH,
AND BECOMIE A...

FLOZINATOR

Are you a #Flozinator?
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