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Linee Guida Associazione Medici Diabetologi (AMD) e Societa Italiana di Diabetologia (SIDQ g\a'
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American Association of Clinical Endocrinologists (AACE) and American College of Endocrinology (Ac%@éﬁdelmes
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Algorithm for anti-hyperglycemic therapy in adults with type 2 diabetes

American Diabetes Association (ADA)

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

—| AI1C is less than 9%, consider Monotherapy.

AI1C 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

Lifestyle Management + Metformin

Monotherapy

Initiate metformin therapy if no contraindications

- Monitor AIC every 3-6 months

- Assess medication-taki
- Consider Dual Therap;@

AIC at target Yes:
after 3 months

of monotherapy? No:

Standard of Medical Care in Diabetes
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Lifestyle Man t+ \%’un + Additional Agent
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Yes: - Add age to r adverse
cardiovascular mortality

\va Add é\g ent after consideration of drug-specific effects

o

036\)\6

A1C at target Yes: - Monitor AIC every 3—6 months
6 after 3 months . I ) .
(e of dual therapy? No: - Assees meqlcat|on-tak|ng behavior
- Consider Triple Therapy

Triple Therapy

Lifestyle Management + Metformin + Two Additional Agents

Add third agent based on drug-specific effects and patient factors

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

S
N4 - \6\‘

e ef@
< (\03\‘

0‘5\\ ?e
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after 3 months No:

of triple therapy? - Assess medication-taking behavior

- Consider Combination Injectable Therapy

American Diabetes Association. Diabetes Care. 2018;41(Suppl.1):573-585
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Davies MJ et al. Diabetologia. 2018;61:2461-2498
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LEAIJERO (1) REWIND (2) *: 5 EMPAREG (3) V (4) D 5)6\3\0 CREDENCE ()
e eyt Dulaglutide CV Outcome Trial e L CANVAS Program r?y,,égc LARE b o
a2
Drug Liraglutide Dulaglutide Empagliflozin Canagliflozin FQQIR‘I/ n\\. Canagliflozin
\\"6(‘\ \\‘% '
N 9,340 9,901 7,020 10,142, \) ‘\(‘ﬁ; 60 4,401
P\C
Follow-up (years) 3.8 5.4 3.1 50@1 \a\\c'* 4.2 2.6
(o \U‘
Prevalence of any DKD (%) 47.6 48.9 52.2 \\ % 344 100
s \"a 6(?)
Prevalence of |, eGFR (%) 23.1 22.8 o :@%0 0(\\‘ 19.8 7.4 60
z ) 2%
Prevention of macroalbuminuria 0.74 (0.60-0.91) 0.77 (0.68-0. 87)\€ %5 (&@ q 04) 0.80 (0.73-0.87) 0.77 (0.68-0.87) NA
Progression of albuminuria NA c r@\) \C, 5\5?62 0.54-0.72) 0.58 (0.50-0.68) 0.73 (0.67-0.79) NA
. . LoV ¥ >
Regression of albuminuria NA ‘G? r&}(g\ 1.61 (1.34-1.94) 1.70 (1.51-1.91) 1.41 (1.27-1.56) NA
Doubling of serum creatinine 0.89 gz(b%f \0(\6 NA 0.56 (0.39-0.79) | 0.50 (0.30-0.84) NA 0.60 (0.48-0.76)
<
40% eGFR reduction @\a NA\Q\‘ 0.70 (0.57-0.85) NA 0-60 (0-47—-0-78) 0.54 (0.43-0.67) NA
ESRD/RRT QQ(Q\) G@é%o.m—l.m) 0.75 (0.39-1.44) 0.45 (0.21-0.97) 0.77 (0.30-1.97) 0.31(0.13-0.79) 0.68 (0.54-0.86)
\*
Death due to r&@@ause ?6( 1.59 (0.52-4.87) NA NA NA 0.60 (0.22-1.65) NA
O

1. Marso SP et al. N Engl J Med. 2016,375;311-322; 2. Gerstein H et al. Lancet. 2019; June 10;
3. Wanner Cetal. N Engl J Med. 2016,375:323-334; 4. Perkovic V et al. Lancet Diabetes Endocrinol. 2018,6:691—-704;
5. Mosenzon O et al. Lancet Diabetes Endocrinol. 2019 June 9; 6. Perkovic V et al. N Engl J Med. 2019;80:2295-2306
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New-onset macroalbuminuria, doubling of serum creatinine ‘ \06\0
or eGFR reduction, ESRD (and renal death) \0\6‘
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1. Marso SP et al. N Engl J Med. 2016,375;,311-322
2. Marso SP et al. N Engl J Med. 2016,375:1834—-1844 4. Wanner Cetal. N Engl ] Med. 2016,375:323-334

3. Gerstein H et al. Lancet. 2019; June 10 5. Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691—704
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Doubling of serum creatinine, Doubling of serum creatinine, ES& Q\
= ESRD, renal death = renal death + CVD desée
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2. Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691-704 4. Perkovic V et al. N Engl J Med. 2019;80:2295-2306
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Renal composite

(new-onset macroalbuminuria, sustained doubling of serum creatinine or eGFR decrease >40%, ESRD, O{j@‘ﬂ%eath)
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ELIXA 5286 375 203/2639 17212647 20.0 \6’%9_‘6\\' 0.84 [0.68, 1.02]
LEADER 9340 605 26B/4668 337/4672 az.2 \6 6\ '—6.%6 0.78 [0.67, 0.92)
SUSTAIN-6 3297 162 62/1648 100/1649 686\) (\\]le'( 1 0.64 [0.46, 0.88]
EXSCEL 14752 773 166/6256 407/6222 6 G 40.1 d\ 60 -—-—u 0.88 [0.76, 1.01]
Fixed Effects for GLP1-RA (P-value<0.001) 6\,\6‘6 (ega i 0.82 [0.75, 0.89]
Q\) e\
\S é
PF @ =
¢°F o
SGLT2i 06 e ol
EMPA-REG OUTCOME 6185 a 6§13 6‘\0“25;4124 388/2061 24.9 —a— 0.61 [0.53, 0.70]
CANVAS Program éot@ d 6\446‘ NA 25.0 — 0.57 [0.50, 0.66]
DECLARE-TI&@@‘ 1713@(6\ 1675 678/8582 997/8576 50.1 —=— 0.66 [0.50, 0.73]
‘ilxaEQSS Fcr(S\ 1@[ -value<0.001) e 0.62 [0.58, 0.67]
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\\ % et §
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Zelniker TA et al

. Circulation. 2019;139:2022-2031
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Renal composite ,&0\0g
(sustained doubling of serum creatinine or eGFR decrease >40%, ESRD, or renal death) 6\9‘06
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NP
LEADER 9340 184 B7/4668 97/4672 23.4 2 1) —— = 0.89 [0.67, 1.19]
6\)\ et~
SUSTAIN-6 3297 32 18/1648 14/1649 40% ('\\lJ '. = > 1.28 [0.64, 2.58]
EXSCEL 12914 219 246/6456 273/6458 6 e 63.1 d\ 60 : 0.88 [0_74, 1_05]
Fixed Effects for GLP1-RA (P-value=0.24) \/\6‘ (ega -‘l:-— 0.92 [0.80, 1.086)

?\)6\ e S\
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EMPA-REG OUTCOME 6968 d@ 6\52 6\0031;4545 7112323 P L I E— 0.54 [0.40, 0.75]
CANVAS Program é%g 6\4‘@( NA NA 34.0 —_— 0.60 [0.47, 0.77]
oeCLARE TG \! msé(e 365 12118582 23878578 51— 053 [0.43, 0.66)
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Zelniker TA et al. Circulation. 2019;139:2022-2031
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Lowering of eGFR threshold
for SGLT2-i treatment

Use of agents with proven )
DKD benefit in primary Definition of high renal risk
prevention of DKD \

Use o1 agenus with proven
0%"\ DKD kenefit in patients with - Trials with renal endpoints

O\@Q type 1 diabetes
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LEADER® (1) REWN D (2) """r : Empa- ERES\@Q\Q
1 Alb & L eGFR 1 Alb & | eGFR @ \QeGFR
| eGFR (Alb*/eGFR*)  No | eGER (Alb*/eGFR*)  No 'b*/ GFR*)  No
(Alb/eGFR?) 12. 1% (Alb/eGFR) (Alb/eGFR) 11. 4% (Alb/eGFR) NG (Alb/eGR)
11. 0% 52.4% 11. 4% 51.1% 0\\ \S@ 47.8%
600‘ a\\a 1
1 Alb T Alb N\ AIb
(Alb*/eGFR) — (Alb*/eGFR") —> () 6 (Alb+/eGFR ) —>
24.5% 26.1% e‘ 26.3%
T Alb (Alb*) 6 b (Alb*) T Alb (Alb*)
10.4% macro 11.4% macro 11.1% macro

v, " ? 6\,\ @\C&g (GREDENCE  (g)

CANVAS Program e
T Alb & eGFR 6 g\ T Alb & eGFR No ™ Alb
1 eGFR (Alb*/eGFRY) \)% 0(\ | eGFR (Alb"/eGFRY) TAlb & | eGFR (Alb*/eGFR")
. (AIb/ GFR) o, (Alb’/eGFR) (Alb*/eGFR*)
(Alb/eGFR?) 8:7% = o oo O (Albr /eGFR+) 3. 3/ 65.1% . 40.0%
11.1% 3o e(%\ 4.1% 60. 04

2P

6
(G\
T Alb
(Alb*/eGFR") —»
27.5%
T Alb (Alb*) T Alb (Alb*) T Alb (Alb*)

27.5% macro 6.9% macro 88% macro

T Alb
(Alb*/eGFR) —

21.1% o\
®)
O‘\@Q

1. Marso SPetal. N EnglJ Med. 2016,375;311-322; 2. Gerstein H et al. Lancet. 2019; June 10;
3. Wanner Cetal. N Engl J Med. 2016,;375:323-334; 4. Perkovic V et al. Lancet Diabetes Endocrinol. 2018,6:691—-704;
5. Mosenzon O et al. Lancet Diabetes Endocrinol. 2019 June 9; 6. Perkovic V et al. N Engl J Med. 2019,;80:2295-2306
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Renal composite (worsening eGFR, ESRD, or renal death) ,xo\og\6
Events per 1000 patient-years . 0'\9\06
Treatment Placebo 2 AR ‘(QS%CI)
eGFR <60 mL/min/m?2 \'\6(\‘ ‘\@\\6
EMPA-REG OUTCOME NA NA = \C 5‘6%6 (0.41, 1.07)
CANVAS Program 11.4 15.1 ‘ @\\a 0.74 (0.48, 1.15)
DECLARE-TIMI 58 8.9 15.2 - 0.60 (0.35, 1.02)
FE model for eGFR <60 (p=0.0054) 086\)\’6{\\‘6% 0.67 (0.51, 0.89)
eGFR 60 to <90 mL/min/m? 66 S d\ s
EMPA-REG OUTCOME NA \L\ﬁc (ega o 0.61 (0.37, 1.03)
CANVAS Program 4.6 \)6 7 45'\9 — 0.58 (0.41, 0.84)
DECLARE-TIMI 58 ‘ \(\?) 8 —r 0.54 (0.40, 0.73)
FE model for eGFR 60 to <9 ‘é&ooo‘g‘)o‘\(B - 0.56 (0.46, 0.70)
eGFR 290 mL/min/m2y o, (5\0(\
EMPA-REG ou( \6\‘6 NA NA < = 0.21 (0.09, 0.53)
CANVAS&@Qam 10X 3.8 8.1 o 0.44 (0.25, 0.78)
DE\QBABE-(TM%S 2.5 4.9 —_— 0.50 (0.34, 0.73)
\QQO‘?\E mo&or eGER 290 (p<0.0001) 0.44 (0.32, 0.59)
0 O.I10 0.I25 O.I50 1.00 2.I50

<+—
Favors treatment

—>
Favors placebo

Zelniker TA et al. Lancet. 2019;393:31-39
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Renal protection with SGLT2 inhibitors by renal function

SREDENCE Og\
e©
(\\6\0
al
Subgroup Canagliflozin Placebo Canagliflozin Placebo Hazard Ratio (95% CI) \‘\6(\ ,\Mwn
no. of patients/total no.  events/1000 patient-yr \: \\0 d\
Primary composite outcome of ESKD, : 3 . @
doubling of serum creatinine, i OO\G . \\6
or renal or CV death 6'6 ' \»
Screening estimated GFR a\\ 0.11
30 to <45 ml/min/1.73 m2 119/657  153/656 72.2 95.4 6 X0 }—l—ﬂe 0.75 (0.59-0.95)
45 to <60 ml/min/1.73 m? 56/640 102/639 i34 é} ! 0.52 (0.38-0.72)
60 to <90 ml/min/1.73 m? 70/905 35/904 299 6 Se. d\ 60 | 0.82 (0.60-1.12)
Baseline UACR E 0.49
<1000 69/1185  88/116 \/@0 —o— 0.76 (0.55-1.04)
-1000 176/1017 sgé\ m::l 8 o 0.67 (0.55-0.81)
Renal-specific composite outcome \e i
of ESKD, doubling of serum ? (\6 !
creatinine, or renal death 66 (\g !
Screening estimated GFR \0 0 | 0.18
30 to <45 ml/min/1. ?3 6 115/656 51.6 71.7 —e—: 0.71 {0.53—0.94)
45 to <60 ml/mi z 33;540 66/639 19.7 408 —eo— | 0.47 (0.31-0.72)
60 to <90 %&x 3 m? 35/905  43/904 14.9 18.5 —e— 0.81 (0.52-1.26)
BEI.SE'I | 0.16
oe\l 20/1185 311163 9.2 10.2 —e—/ 0.90 (0.54—1.50)
}10%‘ (\ 124/1017 193/1036  49.1 77.2 o 0.61 (0.49-0.76)
[ I I I 1
? 0.25 0.50 1.00 2.00 4.00
Canagliflozin Placebo
Better Better

Perkovic V et al. N Engl J Med. 2019;80:2295-2306
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‘\a
\O°
SN
No. of %Wr
Subgroup Patients Liraglutide Placebo Hazard Ratio (95% Cl) ‘\I ractjon
no. of events/no. of natients (%) . a 6\
Renal function ! a\ \'0\\
Severe or moderate disease i 6 \» \6 0.01
<60 ml/min/1.73 m2 2158 172/1116 (15.4)  223/1042 (21.4) —— 6\6\ 93@0 85)
=60 ml/min/1.73 m2 7182 436/3552 (12.3)  471/3630 (13.0) H%O d\' \l (0.83-1.07)
Severe disease \\6 \ 6\ 0.93
<30 ml/min/1.73 m2 224 25/117 (21.4) 26/107 (24.3) ,@—’3—.-6—2\4 0.89 (0.51-1.54)
=30 ml/min/1.73 m2 9116 583/4551 (12.8)  668/4565 (14.6) 86\) '\tQ&: 0.87 (0.77-0.97)
o N
T T I T L |
- 1.0 2.0
\/\?/:‘5‘5 o2 E -
LEADER° (1) \)6 \ Q‘.lraglutlde Better Placebo Better
-wim-,,!'« -umanl numn ?‘4/ . \‘e. %
RS -J\Q\(\
Q\Aber of ﬁ%luﬂdﬂ Placebo Hazard ratio Hazard ratio Pinteraction
pa.‘tIE{%\ vents/patients (%) Events/patients (%) (95% CI)
Baseline eGFR {mwaaﬁéri?z\@ ' 0186
<60 Q ( 2222 116/1008 (10-6%)  128/1124 (11-4%) — 0-93(073-120)
=60 108> \]G 4417 144/2208 (6:5%)  206/2200 (9-3%) —— 0-69 (0-56-0-8E)
2824 78/1432E (5.Eo 94/1399 (6-7% — 0-79 (0-59-1-07
§ \\;3 (\0 (5:5%) (6-7%) | | | | | ( )
o> 025 05 10 20 40 80
0\69 Harmony(z) -~ —
Outcomes Favours albiglutide Favours placebo

1. Marso SP et al. N Engl J Med. 2016,375,311-322 2. Hernandez HF et al. Lancet. 2018;392:1519—-1529
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Cardiovascular protection with SGLT2 inhibitors by eGFR

Primary Outcome

Death from Cardiovascular Causes

Hazard Ratio P Value for Hazard Ratio P Value for G\O
Subgroup Empagliflozin Placebo (95% Cl) Interaction (95% Cl) Interaction '3\0
no. in subgroup 0\
Estimated glomerular filtration rate E 0.20 E 0. 16\ . \'
=90 ml/min/1.73 m? 1050 488 e I—:——L (\ \\a‘\
60 to <90 ml/min/1.73 m?2 2425 1238 e === ] \\6 2
<60 ml/min/1.73 mZ 1212 507 — ?&a‘ '\d\
025 050 100 200 0.25
i Qex—\
.tt&:r EM(I:DOA&—E@EG (1) Favors Empagliflozin Favors Placebo % rs Emp& Favors Placebo
- 2
Subgroup Canagliflozin  Placebo 6\)\,6 aé@@tlo (95% Cl) P Value
no. of participants per 1000 patient-yr 8 \
eGFR O ( i 0.20
30 to <60 ml/min/1.73 m2 36.4 9% S 6\ |—.—| | 0.70 (0.55-0.90)
60 to <90 ml/min/1.73 m2 268 % 6 o 0.95 (0.80-1.13)
290 ml/min/1.73 m? 2. S\,\6 e eg — 0.84 (0.62-1.12)
[ I I I 1
v \) %\ Q‘ 0.25 0.50 1.00 2.00 4.00
CANVAS Program e? 6 3 Canagliflozin Better Placebo Better
O A0
Cardiovascular K@%&spnt%‘:@&\?Hean Failure MACE
X " \O y P Value for P Value for
Subgroup Dapagliflozin D&& ( Hazard Ratio (95% CI) Interaction  papaglifiozin ~ Placebo Hazard Ratio (95% Cl) Interaction
no. ofev pament no. of events/no. of patients . ) )
eGFR ! 0.37 ! 0.99
=90 ml/min/1.73 m2 @Q%mm e(@mozs —e—| 0.96 (0.77-1.19) 304/4137  309/4025 Lo 0.94 (0.80-1.10)
60 to <90 ml/min/ ‘ﬂ \g 252/3894 |—0i—| 0.79 (0.66-0.95) 367/3838 390/3894 o 0.95 (0.82-1.09)
<60 mlI - < \ Vefe06 81/659 —e—- 0.78 (0.55-1.09) 85/606 104/659 ——— 0.92 (0.69-1.23)
[ I T 1
? 6 030 050 10 15 20 030 050 10 15 20
@Qﬂz) e NN
O\ (3) Dapagliflozin Placebo Dapagliflozin Placebo
DECLARE Better Better Better Batter

TIMI 5 8

1. Zinman B et al. N Engl J Med. 2015; 373:2117-2128

2. Neal Betal. N Engl ] Med. 2017;377:644-657
3. Wiviott SD et al. N Engl J Med. 2019,380:347-357
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: : \O
Renal composite (worsening eGFR, ESRD, or renal death) G\O\Og
Oe°
(\96 \\6\&
Events per 1000 patient-years \ a\\@ 6\\'0
Treatment Placebo O\ \\6@ HR (95% CI)

Patients with ASCVD 660 N\

EMPA-REG OUTCOME 6.3 11.5 D d\ c @5\ 0.54 (0.40, 0.75)
CANVAS Program 6.4 10.5 066\) 0‘ { 0.59 (0.44, 0.79)

€€ &>

DECLARE-TIMI 58 4.7 8 6 ga u 0.55 (0.41, 0.75)

FE model for ASCVD (p<0.0001) ?\3 ‘e 0.56 (0.47, 0.67)
Patients with MRF 6? g\(\a\e

CANVAS Program \)5 é o 6.6 o= 0.63 (0.39, 1.02)
DECLARE-TIMI 58 d@ (‘:3\03 0 5.9 u 0.51 (0.37, 0.69)

FE model fob@f?@ (p b&‘)l) R 0.54 (0.42,0.71)

6q [ [ |
\’\\l6 (\0 035 050 1.00 2.50
o e - .
0\6 Favors treatment Favors placebo

Zelniker TA et al. Lancet. 2019;393:31-39
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‘\6‘
The Joslin Kidney Studies The Hong Kong Diabetes Reé@s@rg
Linear decline (87%) ‘\6\6\0
o .
Mo significant deviations Clinically inconsequential deviations = . \.
fror% linearity (48%) from linearity (39%) \\6(\66,\0\\6'\
] | | NN O
g™ 1 @B @
g a0 o~ &00 \3\\
=D 1S \ K Q\
E ] o @\\ &h'e
= &0 S P —
E \)%3 i TREESEREE
i 30] 36 S N
g S (Ol %Cé 4 MR d P
i, sl JF e s ANt o s
0 2 4 6 8 10 12 14 18 0 2 4 6 8 10 12 I ?Q‘G Gg = o
Years of follow-up Years of follow-up é\z . Q( r » %
eV o O g ¥ "oy, )
Nonlinear decline (13%) ?@ . (\@\e s
Acceleration '6(‘\(;\ < .\'.\""\-\
s I N
: o L ST —
80+ T T T T
0 5 10 15

Follow-up years

eGFA (mlfminA1.73m2)
{5 ] [=x}
= =

Class 1: slow eGFR decline; Class 2: curvilinear eGFR decline;
Class 3: progressive eGFR decline; Class 4: accelerated eGFR decline.

R

o 2 4 8 B8 10 12 14 186 o 2 4 6 B8 10 12 14 186
Years of follow-up Years of follow-up

Skupien J et al. Diabetes Care. 2016,;39:2262-2269 Jiang G et al. Kidney Int. 2019;95:178-187
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Avosentan Sulodexide

Endothelin Various suggested
antagonist?

Ruboxistaurin Pirtenidone Aliskiren

i hihitor? Renin inhibitor®

N
o \GO
‘ S oett
1. Tuttle@(\?t al. Clin J Am Soc Nephrol. 2007;2:631-636
2. Mann JFE et al. ] Am Soc Nephrol. 2010;21:527-535
3. Sharma K et al. ] Am Soc Nephrol. 2011,22:1144-1151

4. Packham DK et al. ] Am Soc Nephrol. 2012;23;123-130

Atrasentan

Endothelin
Dual AZti/ARR® antagonist

Lisinopril/lorsartan

Bardoxolone methyl

Keptl-Nrf2
pathway activator’

5. Parving HH et al. N Engl ] Med. 2012;367:2204-2213
6. Fried LF et al. N Engl J Med. 2013;369:1892-1903
7. de Zeeuw D et al. N Engl J Med. 2013,;369:2492-2503
8. Heerspink HIL et al. Lancet. 2019;393:1937-1947
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More .::I I::- 0\6
stringent <7% 6 ‘\.

PAACS
Risks potentially associated with '\G X\
hypoglycemia and other drug Low 600 ‘\Q\\ High
adverse events N\ '\d\
A\ o(e
Disease duration Newly-diagnosed 08 60(\ Lon-standing

\
1 (&
o
® O
¢
A
71
c
d|qelipow
Jou Ajjensn

Life expectancy L \
eP e

%)
(0]
S
>S5
)
©
(O]
4
(]
v
5 — P agS
2 Important comorbiditi \0 @ Mbsent Few/mild Severe
o 8.59 0(\
< A2 «5\
: 29—
o 2% \a
= EstabéQ& vas%a(ﬁcomplications Absent Few/mild Severe —
a . e\‘ —_—
N2 "t(\c'} de and d =
O‘.) ?‘@ attitude and expecte Highly motivated, adherent, Less motivated, non-adherent, 8_ g
\QQ atment efforts excellent self-care capacities poor self-care capacities — = D
O sl 5 =
o L
o <
Resources, support system Readily available Limited

Inzucchi SE et al. Diabetes Care 2015;38:140-149
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o
Meta-analysis of 13 randomized clinical trials \06\'0\
. O\
ACCORD ADVANCE UKPDS VADT Total (\6 6\(')6\\'
J \ *
_ _ _ _ 0.8 NP
HbA, . 1.01 0.72 0.66 1.16 6(2\?3&\6( ‘5\6\
. . \ \O =
Major micro-vascular cjo® . ‘\6\
ovents 1.00/0.95 0.86 0.75 AT o \
0\\}.3 \‘e«\e
Renal events 1.05/1.02# 0.79 e C (\\é{é - + Newly-diagnosed or worsening
oA - hropathy;
-di \zd Gg 0.90 nep
LNewydagnosed | oo0ms | 091 O o ¢ 071 |90 wemaaors
A 6 . \’a\e (0.85-0.96) § dialysis, transplant, renal
) ) %Y ) {\Q‘ death, serum creatinine >200
2. Newllylt;dlagnoged 0_69/0.7@\\-56‘ = 0.66 0.64 - umol/L, persistent doubling of
macroalbuminuria >(«'5\0 serume creatinine
3. Doubling of serum.pt @ o \O
S eatinine ”ba?{‘@(ﬁ. 2 1.15 0.26 1.00
W
el
63&@@%”3‘? 0.95/0.92 0.64 0.73 0.63
5. Composite 8 - 0.35 - _

Boussageon R et al. BMJ 2011; 343:d4169



SID Blood pressure targets in DKD

Socield laliona di Diobetologia

Reduced eGFR without albuminuria <140/90 <140/90 ()\6 <130/80

S
Albuminuria with or without reduced eGFR <130/80 <140/90 0\\6 <130/80

a\\a(\ SN
Chang AR & 46@?1\1 gg@@h Soc Nephrol. 2018;13:1572-1574

European Society of Cardiology (ESC) and European Assouatlonaf@\‘@e 53@9 of Diabetes (EASD) Guidelines

_ Gd\)\ . \‘e(e b
Recommendations e G @) d\ 6(3(\ Class® Level
Treatment targets \,\6
Antihypertensive drug treatment is recommended for pe @51 I‘év@\a&oﬂ‘lce BP is >140/90 mmHg,'>>178-180
It is recommended that patients with hypertensio Ed in an individualized manner. The BP goal is to tar-
get SBP to 130 mmHg and <130 mmHg if Qﬁg\ mmHg. In older people (aged >65 years), the SBP goal
is to a range of 130 - 139 mmHg15515 183 \O

It is recommended that targ%{ﬁbﬁal % to <80 mmHg, but not <70 mmHg."*°

An on-treatment SBP {130 may be considered in patients at particularly high risk of a cerebrovascular event,

1] C
such as thoseswﬂg—.{@(yﬂé&troke 154—157,173 b

167—170

Tr&(;ﬂlq and evaluation
A blocker (ACEl or ARB) is recommended in the treatment of hypertension in patient with DM, particularly in the --

presence of microalbuminuria, albuminuria, proteinuria, or LV hypertrophy.

Inzucchi SE et al. Diabetes Care 2015;38:140-149
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‘\6‘
Pooled data analysis from the African American Study of Kidney Disease and Hypertension (AASK), Action to Co \Q%’rdiovascular
Risk in Diabetes (ACCORD), Modification of Diet in Renal Disease (MDRD), and Systolic Blood Pressure In@n@@]tlon Trial (SPRINT )

L \
A All-Cause Mortality B Composite Cardiovascular Outcomes \'\6(\6 ()\\6 *
.
€ 1
4 -
£ =
= H
5 0.10 5
:g 'g 0.1
ng- 0.05 a.g_-
0.00 d
0 500 1000 1500 2000 2500 (_,\Ub 1000 1500 2000 2500
Time (Days) 6 Time (Days)
Number at risk er at risk
Standard 2474 2385 1918 711 195 \ w 2066 1592 1563 599 152 18
Intensive{ 2509 2413 1921 724 ve 2077 1578 643 148 17
0 500 1000 1500 0@9\’ 25 50 1000 1500 2000 2500
Time (Days) ? e % Time (Days)
== Standard e | Er\! \ === Standar] = Intensive
C (\@ D o
All-Cause Mortality \ Composite Cardiovascular Outcomes
After Excluding GFR >= 60 N yoernlc (’6(\ After Excluding GFR >=60 and Intensive Glycemic Group
- 0.25 -
(=} =
] ] 03
& 0.20 &
£ £
H O.ﬂia 5 02 p=0.06
c & \ c
2 a( '19:
(9 6 0.1
Qw 0o :
(s Y o
R C%o 0.0
‘\\'\\l ( (\ 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
o) ? S Time (Days) Time (Days)
. Number at risk Number at risk
\6 Standardj 2265 2178 1717 566 133 7 Standardq 1857 1696 1378 470 96 [
Intensive{ 2299 2211 1730 578 140 13 Intensive{ 1867 1715 1401 515 104 1
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Time (Days) Time (Days)
== Standard = |rtensive = Standard = |ntensive

Aggarwal R et al. Hypertension. 2019;73:1275-1282
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‘\6‘
Secondary analysis from participants without chronic kidney disease at baseline from the Systolic Blood Pres%@Q%ervention
Trial (SPRINT, without diabetes) and the Action to Control Cardiovascular Risk in Diabetes (ACC§ ’Rﬁt diabetes)
\ VO,
o\
204 —— SPRINT standard a\‘\a(\? ‘\\'@\\6
_ —— SPRINT intensive ,{6\\ @5\6
& —— ACCORD standard g o0° NG
QU . . .
g 15 — ACCORD intensive 6\\6 If—%vié\&@
i (o) P
g:lw .
=
Z 104
G
o
6\0 ‘Eo(\e
3o @(5\
GO '
7\ (e\ 0 5
Q(QQ‘ G\Ie : Time after randomisation (years)
. ‘\19 (\0 Number at risk
6\\\ ?e( SPRINT standard 3295 3224 3117 2133 525
O SPRINT intensive 3304 3186 3061 2089 500
O ACCORD standard 2157 2041 1961 1874 1580
ACCORD intensive 2148 1981 1872 1723 1388

Beddhu S et al. Lancet Diabetes Endocrinol. 2018,6:555—-563
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The Joslin Kidney Studies

Mi \Y/

eGFR decline Normo . |c.ro . aFro : Total
; albuminuria albuminuria albuminuria

ml/min/year % (n)

% (n) % (n) % (n)

T1D
<2.9 91 78 49 81

3-4.9 6 11 16 8

5-9.9 2 7 19 7

\
>10 1 4 16 fb@\z
Total 100(932) | 100(525) | 100 (275) >@a1‘,73ae
X' ¢
T2D X 356 ~ 0(\9
<2.9 80 67 (\,al(? 3@\0(\ 72
i N

3-4.9 13 ’\\'6(&6'\ e Yo 17 15 ESRD 1 5

) A

5-9.9 ‘ ‘\\}GQQ {\0@‘5! 30 10

>10 36\\ 1 99} 3 21 3

Total O 100 (681) | 100 (418) 100 (82) | 100 (1,181)

Krolewski AS et al. Kidney Int. 2017;91:1300-1311
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Dulaglutide versus insulin glargine in patients with type 2 diabetes and moderate-to-severe chromé\lg\ﬂ%y disease
(AWARD-7) 0\9‘0

“ 13:::;;;; aetae

38

36 —

=
~
z
5
£
g p=0-0051t
= 34 —
o
w p=0-00901
EE 32— H{
E-"‘
O
RRCPE
o W
Q (6 | | |
Q‘e \]G ':' 26 G2
(o
O \\N nfpatlenu Weeks
O Dulaglutide 1-5mg 192 163 157
O Dulaglutide 0-75 mg 190 167 150
Insulin glargine 104 174 164

Tuttle KR et al. Lancet Diabetes Endocrinol. 2018;6:605-617
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mve alhumlnuna

Flacebo

Empagliflozin

Patients with macroalbuminuria
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Ernpagliflozin

671 654 641
13241206 1264

260 253 244
504 486 480

nalbunﬁ
acr ria, empagllﬂnzm

55. EuEu Eb 94 IDB ﬁz 13|E lgﬂl 1d4 IFJB 1&2
Follow-up (week)

12711248 1172 1197 1067 898 768 678 580 452 282

20504 253024192493 22501861 160914501263 988 624

617 595 550 576 515 432 376 336 294 214 128
12251198 1151 11681046 883 744 666 590 453 300

272 208 194 196 168 138 110 101 B6 57 34
455 444 410 430 378 324 268 243 206 159 93

o)
2, \0\>
PI3M? 9.6%)
735@(\'&9( 4%)

g Uﬁ@\ 3 m?1,396 (62.2%)
FR n/1.73 m? 849 (37.8%)

N 6

eGFR >60 mI/mu%
eGFR <60 ml 1.

eGFR >60 ml/min/1.73 m? 431 (56.0%)
eGFR <60 ml/min/1.73 m? 338 (44.0%)

Cherney DZI et al. Lancet Diabetes Endocrinol. 2017;5:610-621



SID Trials with GLP-1 receptor agonists or SGLT2 inhibitors in DKD patients

Socield laliona di Diobetologia

. a‘
. 0%
L' DAPACKD 6\0\
CREDENCE ' 00 L
, 2 0\\ 5\(&\ ‘OW population
"z:" EMPA-KIDNEY FLOW 06\6\‘,\ \’\’b@ o UACR 2300 to 25000 ol
‘ :“ i with empyagllflozm P ou%mm% é\ \ eGFR <50 to 225 ml/min/1.73 m?
N 22\ 7,8 and UACR >100 to <5000 mg/g

W \‘e(e
. Low CKD risk Moderately increased CK%ri@(G @@ﬁ\:KD risk . Very high CKD risk

CREDENCE population?

A2 A3 'l eGFR 230 to <90 ml/min/1.73 m?
and UACR >300 mg/g

o2
Microalbuminuria Macroalbuminuria
30-300 >300

DAPA-CKD population?

1 eGFR >25 to <75 ml/min/1.73 m2
and UACR >200 mg/g

EMPA-KIDNEY population?
eGFR 220 to <45 ml/min/1.73 m2

eGFR 245 to <90 ml/min/1.73 m?2
and UACR 2200 mg/g

—~
N

S
™M
™~
:| B
2
=
S
=
()
(@))
C
(]
—




E SID eGFR slope versus albuminuria change as a surrogate enpoint in clinical trials

Socield laliona di Diobetologia

O\o@a
Hierarchy of End Points for Kidney Disease Progression for Phase 3 RCTSO 6\06\
"G

. ca
End Point Strength of Evidence ::2\\6(\‘55\"0\\6
Kidney failure Clinical outcomeod\e\i@\@@
Doubling of Scr (confirmed) Valid Surroggi‘é%%dg‘ébmt
(57% eGFR decline) ed\)\a e
GFR decline > 40% @buosg( ate end point
(confirmed) M © e
GFR slope reductiono\) \65\
(mean) > 0.5-1 %@ﬂ_ m@(\a
1.73 m?/y (5\06‘ 2 ot
GF&éié@lin\%?‘iéb% Reasonably likely surrogate end
a(};i‘,g 'rw‘@) point in many trials and valid

‘ 69‘ %@I@ reduction (mean) surrogate end point in some trials
Oé\\\\l ?e‘“?( 0%

0‘\6@

Levey AS et al. Am J Kidney Dis. 2019 Aug 23
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Many biomarkers, not as a panel

Biomarkers for DKD prediction

Study population

Length of Outcomes of interesc

tollow-up
(years)

8-12 e\aﬂ

V Uﬁ@ﬁsﬂaﬁ ty

Adjustment for confounders

Niewczas et al. [38]  Plasma TNFRI1, TNFR2, [L-6, total TNFx, Prospective 410 Type 2 diabetes Many risk factors

free TNFuo, PAI-1, ICAM-1 and VCAM-1, O

CRP 6 6\\'6
Fufaa et al [43] Urinary KIM-1, L-FABF, NAG, NGAL Prospective 260 Pima Indians with a\\bﬂes ESRD Albuminuria and eGFR
Agarwal et al. [50] 17 Urine and 7 plasma Prospective &7 Type 2 mabeleéﬁl{?é( eGFR decline, progression  Albuminuria and eGFR

(\ to ESED and/or death
Combined biomarker panel e 60
Persson et al. [51] TGE-B1 and BMP-7 Nested Bandomized 269 2 dm? 2 Onset of diabetic Albuminuria and treatment
control trial \/6 hy nephropathy allocation
QG albuminuria
Desai et al [52] Tnt and NT-pro-BNP Nested pe 2 diabetes with b.aselin—: 3.5 Incidence of ESRD and Many risk factors
\(\ e{“ FR 20-60 mL/min/1.73 m* composite of death or
6? ESRD

Wong et al. [53] Endothelial dysfunction, mﬂ.lmntw)\\b ested ém@mn.:—:d 281 Type 2 diabetes >30 years of age 5 Renal hard end point Albuminuria and eGFR

growth factors and AGEs trial
Verhave et al [54] 7 Urinary qalnkmes e(% ospective B3 Mostly type 2 diabetes (>97%) 2.1 Overtdiabetic nephropathy  Proteinuria, initial MAP,

\‘ number of BP medications
Pena et al [55] Panel of 13 @ asm%:@n rs Prospective 82 Type 2 diabetes 4 eGFR decline Albuminuria, eGER, smoking,
0( e D\‘e sext, BP, oral diabetic medication
WO Y (VT
SV @ e

O‘\@Q

Pena MJ et al. Nephrol Dial Transplant. 2015,;30:86—95
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Sample Study population : Qutcomes of interest Adjustment for confounc 1 s

Urine

Otu et al [61] Urine peptides  Prospective 62 Pima Indians with type 2 diabetes 10 Development of diabetic nephropa A C 6 \
Zurbig et al. [63] CKD273 Prospective 35 Type 1 and type 2 diabetes 10-15 Development -:)l'm.y:m.z]bumn w@\
Roscioni ef al. [68] CKD273 Prospective 88 Type 2 diabetes 3 Progression of albumm a, eGFR, RAAS]
Bhensdadia ef al. [62]  Urine peptides Randomized control 204 Type 2 diabetes from the VA Diabetes Trial 4 Renal l'unclmn minuria, treatment,
trial @ ACEi
Siwy et al [37] CKD273 Prospective 165 Type 2 diabetes Unspecified rm}\ 0(&.!@ Albuminuria
e rl\
Plasma \\6 %
Pena et al [64] Plasma Prospective 207 Type 2 diabetes and hypertension a 6 Pm Ibuminuria stage Albuminuria, eGFR, RAASi
peptides \)\, i
DO\

Biomarker Study design  Sample Stoly Lergth i Cutcomes of interest Adjustment for
i po}ul-tion fo.lo v up confounders
\years)

Zhang et al. Phytosphingosine, glycine, \ QEQ Discrimination of healthy
[74] lysine, dihydrosphingusim: % ntPols and controls from patients with
leucine a\ type 2 diabetes type 2 diabetes with and
without nephropathy
Han et al. 35 Non-esterifi %‘ s nal 150 Health controls n/a Discriminate albuminuria No
[75] esterified & asma) e and type 2 stages
diabetes
Hirayama 6@1}1‘1‘1 metabl*%\o Cross-sectional 156 Type 2 diabetes n/a Discriminate between overt No
et al. [% diabetic nephropathy and
\n without diabetic nephropathy
rma ¢ metabolites of Cross-sectional 128 Health n/a Differences in urine Age, race, sex, MAP,
(eQ et al. ’Q] 1tuch0ndr1a1 metabolism controls, type 1 metabolome between health BMI, HBAlc,

GG and 2 diabetes controls and diabetes diabetes duration

. ‘\\]6 (\ mellitus + CKD cohorts

\’\' 6 Pena et al.  Urine hexose, glutamine, Prospective 90 Type 2 diabetes 3 Progression of albuminuria Albuminuria, eGFR,

. Q ? [65] tyrosine and plasma stage RAASI
0\6 butenoylcarnitine and
histidine

Niewczas Plasma uraemic solutes and Prospective 80 Type 2 diabetes 8-12 ESRD Albuminuria, eGFR,
et al. [78] essential amino acids HbAlc

Pena MJ et al. Nephrol Dial Transplant. 2015,;30:86—95
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\
100 g we©

Accuracy (%)

2% \a -
(696Q = 1 2 3 4
(4D \CO
é\\\\l ?6‘ N Years before onset of macroalbuminuria
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