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Meta-analysis of 13 randomized controlleg@ﬁals

Effect of intensive glycemic control on renal outcomes

New or worsening microalbuminuria (\(b ,\f$\®
uGDP2 3 15/187 15/191 = s > 0.5 1.02(0.41102.52) @ O
UGDP?* 22/384 9/186 = . » 0.4 1.18(0.44103.20) R K\(b @%
UKPDS? 305/2538  152/1048 ——t 7.7 0.83(0.65t01.05) N
Kumamoto®® 5/55 10/55 & 0.4 0.50(0.13t01.88) o "\\(b
PROactive® 555/2218  563/2225 . 20.1 0.99 (0.87t01.13) %O o
ACCORD’ 399/3204 4943232 —— 17.6 0.81 (0.69to 0.96) \\(b >
ADVANCE?® 1318/5571  1434/5569 E | 51.2 0.92 (0.84to 1.nﬁ}b‘b Q}Q’

HOME*® 15/196 14194 - 0.5 1.06(0.42t0 263 .‘\\4
VADT® 30/728 48/731 = 1.7 0.63(0.35 tg@Qﬂg‘J
Total (99% Cl) 2664/15081 2739/13 431 @ 100.0 0.90 [&S@o D.@
Test for heterogeneity: y’=11.64, df=8, ) 0?
P=0.17, ’=31% & Q@
Test for overall effect: z=4.18, P«0.001 ‘(',)\/ o,\
N\ >

Q\Jv %f; re or doubling of serum
]

Q E o 2223
& UGDP

Test for heterogeneity: y’=1.27, df=5,
P=0.94, ’=0%
Test for overall effect: z=1.44, P=0.15

i

1.2 0.93(0.51t01.68)

il

L 4

0.6 1.21(0.53t02.79)

i

48374 25/181
S .O(\Q’ UGDP* 19/187 16/191
o 2 UKPDSY 18/3071 9/1138
o @ ACCORD’ 2701/5035  2627/5034
D NG ADVANCE® 67/5571 61/5569
@ VADT 78/882 78/884
R\4 Total (99% CI) 2931/15 120 2816/12 997

0.5 0.74(0.26t02.11)
92.9 1.03(0.9810 1.08)
22 1.10(0.70t01.73)
2.8 1.00(0.681t01.49)
100.0 1.03 (0.9810 1.08)

Boussageon R et al. BMJ. 2011;343:d4169
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Effect of intensive glycemic control on renal outcomes

Meta-analysis of 7 randomized controlled, t]ha(ls

> S 2
N
Microalbuminuria '\\(b . b\
Intensive Therapy Standard Therapy Risk R @» %\ Risk Ral
| 1 1 isk Ratio @ isk Ratio
Study or Subgroup Events  Total Events  Total Weight, %  M-H. Random {95%@ M-H, Random (95% CI)
ACCORDA ™ 720 3250 828 3273 273 0.88 (0. auq}ﬁ) \(b n
ADVANCE™ 1318 5571 1434 55649 293 0.92 a8 \6 I
Kumamoto® 13 5 52 11 50 1.3 0. 16-1 -
UKPDS 33'% 368 2277 172 938 19.6 (0.75s1.¥4) I'
UKPDS 3417 79 342 95 411 12.2 %& <1.30) -
VADT 43 442 61 463 A1-1.07) —e—
VA Heasibility Inar® ! 42 40 46 ibo (0.13-0.52) —_—
Total (95% CI) 11976 10750 1€ﬂ (1} 6\%0 86 (0.76-0.96)
Total events 2540 2631 {</ : : : i .
Heterogeneity: T2=0.01; x§= 16.71; P=.01; [2=64% Q/% 0.01 0.1 1 10 100
Test for overall effect: z=2.60; P=.009 \> Favors Intensive Favors Standard
0(9 @@\
Macroalbuminuria (b'\
Intensive Therapy ard \ Risk Rati Risk Ral
| | isk Ratio isk Ratio
Study or Subgroup Events Total VEn K\ otal Weight, % M-H, Random (95% CI) M-H, Random (95% CI)
ACCORDEM 195 439? @t 4424 39.3 0.72 (0.60-0.86) n
ADVANCE™ 230 \O 55649 425 0.79 (0.67-0.93) .
Kumamoto® 13 0 a0 02 0.11(0.01-1.94) 4
UKPDS 3318 ?2 @2?? QJ 33 938 10.4 0.90 (0.60-1.35) +
VADT! B? 36 703 6.2 0.56 (0.33-0.96) ——
A Feasibility Trial® \2 10 28 1.4 0.35 (0.11-1.13) e
Total (95% CI) AQXSEH 11712 100.0 0.74 (0.65-0.85)
Total events Q)Q @ 647 . . : : .
Heterogengity: 2= %’ =58 P= 33: 2213% 0.01 0.1 1 10 100
Test for n'.-erall eﬁ@ =.001 Favors Intensive Favors Standard

Coca SG et al. Arch Intern Med. 2012;172:761-769
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Meta-analysis of 7 randomized controlled. t]ha(ls
“’b

Doubling of the Serum Creatinine Level \
Intensive Therapy Standard Therapy 6
T 1T | Risk Ratio \\ Risk
Study or Subgroup Events Total Events Total Weight, %  M-H, Random {95% CI) \ H, 95% CI)
ACCORDE ™ 392 5041 357 5035 62.5 1.10 (0.96-1.26) s@ @
ADVANCE™2 &7 5571 61 5569 15.6 1.10 (0.78-1.55)
UKPDS 3316 7 2150 7 895 19 0.42 (0.15-1.18) C)\ ‘\\,
VADT!! 78 882 78 884 20.0 1.00 (0.74-1. iﬂ? 6
Total (95% CI) 13644 12383 100.0 1.06 {Il 52 .
Total events 544 503 : : : .
Heterogeneity: 12=0.00; 3 5=3.46; P=.33; ?=13% (b K%" 01 1 10 100
Test for overall effect: 2=0.76; P= .44 \\'@' . A@ Favors Intensive Favors Standard
b" o
ESRD
Intensive Therapy Standard Therapy 6\
r 1T Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total @Velght% -H, Random (95% CI) M-H, Random {95% CI)
ACCORD® M 138 5119 151 S 0.91 (0.73-1.15) ]
ADVANCE'2 1 5571 Q 0.35 (0.18-0.70) -
LKPDS 33'6 16 2729 17.3 0.74 (0.33-1.67) ——

LIKPDS 3417 2 342 0 42 1.20 (0.17-8.49) :
VADT" 7 882 14.1 0.64 (0.25-1.64) — -
17

Total (95% C1) 14643 Q/ . S 100.0 0.69 (0.46-1.05) L
Total events 17 Q 2{\@ | . . : :
Heterogeneity: 12=10.09; ;;? 7.08: P=.13; 2= Q O 0.01 01 1 10 100
Test for overall effect: 2=1 ?2 P=.09 % @ Favors Intensive Favars Standard
O -
Death From Renal Disease \ 6\
temSive Tl Standard Therapy _ i ) _
| E—— Risk Ratio Risk Ratio
Study or Subgroup Ven% Total Events  Total Weight, %  M-H, Random (5% CI) M-H, Random (95% CI)
ADVANCE™2 5571 19 5569 79.3 0.84 (0.43-1.64) —._
UKPDS 3316 &(b KQS 2728 2 1138 14.6 1.67 (0.35-7.85) — -
UKPDS 3417 (b AQ 342 1 an 6.1 2.40 (0.22-26.39) :
Total (9 c)@ 8641 7118 100.0 0.99 (0.55-1.79) <o
Total(@)ehts \ 26 22 [ . : : .
menﬁ‘z =0.00; x3=1.19; P=.55; [2=0% 0.01 01 1 10 100
\\ est fi effect: z= [JUS P=98 Favors Intensive Favors Standard

Coca SG et al. Arch Intern Med. 2012;172:761-769
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Effect of intensive glycemic control on renal outcomes

Meta-analysis of 4 randomized controlled. t]ha(ls

’b
\{b

\
8\(0

F=0.0%; p=0-58

Favours more intensive
glucose control

More intensive Less intensive Hazard ratio
glucose control glucose control (95% CI)
Primary kidney cutcome
ACCORD® 383/21641(1-8%)  484/21554 (2.2%) - 079 (0-69-0-90)
ADVANCES 233/25728 (0-9%) 301/25675 {1-2%) - 077 (0 65-0- 1) / @
UKPDS® 127/10852 (12%)  54/4515 (1.2%) — 0-98 (0-71-1- 35&/@‘/ d
VADTY 18/3818 (0-5%) 26/3878 (0-7%) — 070 (0- 39—1 \Q
Overall 761/62039 (1.2%) 865/55622 (1.6%) @ 0-80 (@ \a <9

[
0-25

Faw

2@2‘0 «@\

‘SSI

3 os%s@trol

&\'0

&
é,@ 0\3@%

Less intensive
glucose control

Hazard ratio
(95% 1)

Primary kidney outco) O 6\ 761 (1-2%)

End-stage kidney dlse% 113 (0-2%)

Renal death (b 18 (0-0%)

eGFR<30m \:er 1 @ 175 (0-3%)

Macro: urla 509 (0-9%)
Dutc

@Ibuml i 2121 (5-2%)

a@

More intensive
glucose control

865 (1.6%)
143 (0-2%)

22 (0-1%)
149 (0-3%)
603 (1-2%)

2210 (6:3%)

Less intensive
glucose control

Favours more intensive
glucose control

—P
Favours less intensive
glucose control

0.80 (0.72-0-88)
0-61(0-26-1-44)
077 (0-41-1-46)
116 (0-93-1-44)
074 (0-61-0-90)

090(0-84-0.95)

2-00

Hazard ratio
(95% Cl)

Secondary albuminuria outcomes

Macroalbuminuria to normoalbuminuria 80(3.5%)
Macroalbuminuria to microalbuminuria 353 (22.0%)
or normoalbuminuria

Microalbuminuria to normoalbuminuria 1430 (13-0%)
Maintenance of normoalbuminuria 7004 (75:5%)

603 (1:2%) -{i> 1.01(0-61-1.66)
332 (18-1%) <> 123(1.03-1.48)
1176 (10.7%) ( <> 115 (1-03-1-28)
5785 (72-4%) 0 116 (1.08-1.25)
0.5 050 1.00 200
“«—

Favours less intensive
glucose control

Favours more intensive
glucose control

Zoungas S et al. Lancet Diabetes Endocrinol. 2017;5:431-437
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The Action to Control Cardiovascular Disease in DlabeteQC(%\CCORD) Trial
\\’0

Until transition &b ‘%ntll end of study

D N
?HI{:.::S control —— Hazard ratic (95% CI) pvalue  NNT OC)\ . 6‘\\' Glycaemia control Hazard ratio (95% Cl) pvalue  NNT
Event/n e —— - % %\ Intensive Standard
\\(b m Events/n %  Events/n %

First compaosite 43/5107 87 444/5108 87 " 100(088-114) 09969 F.rsuompas.@ \0 SS6/5119 108 586/5115 115 —al 095(085-107) 04226
Second composite 1501/5107 312 16595108 325 —- 0-96 (0-89-1-02) 01048 Secon 5|1;e\\® 1056/5110 382 2046/5115 400 a 095(083-101) 01172
Neph-1:incident microalbuminuria 3993204 125 4945232 153 — 079(069-090) 00005 35 nc.dﬁw\?nalbuminuna 7203250 222 8283773 253 —— 085(077-004) 00012 32
Neph-2: incident macroalburninuria 133/4334 32  109/4361 46 —w—— 0-60(055-085) 00007 73 (,%H,wc Y acroalbuminuria 644307 60 3624424 B2 . 072(061.084) <00001 46
Neph-3: ESRD 915085 21 112/5108 22 — 095 (073-124) 07126 © e o ORD BESNO 27 155115 30 . 002(073-116) 04881
Neph-4: doubling of SCror»20U eGFRdecrease 2701/5035 536 2627/5034 522 i 107 (101-113) 00160 y 4 doubling of SCror>20U eGFR decrease 2956/5041 586 2043/5035 585 . 104(0:99-110) 01071
Neph-5:any of Neph-2, Meph-3, or Neph-4  2788/5107 546 2760/5108 540 il 105(099-1-10)  0-0958 Q/% \Qﬁephs any of Neph-2, Neph-3, or Neph-4 3077/5119 601 3107/5115 607 102 (0-97-107)  0-4436
Eye-1: photocoagulation or vitrectonmy 350/4886 72 347/4910 71 —— 101 (0-87-117) 00 c‘ Eye-1: phatocoaqulation or vitreckomy 440/4015 90  456/4933 92 —— 0497 (0-85-110) 06176
Eye-2: cataract surgery 447/4886 91 495/4910 101 —=— 0-50 (078-1-02) \5 Eye-2: cataract surgery B06/4015 142 7754933 157 —-— 089 (0-80-0-99) 00265 65
Eye-3: three-line worsened visual acuity 51/5085 179 G51/5085 187 - 0'95(0'37-19 013(0\@ Eye-3: three-line worsened visual acuity 1417/5080 278 1510/5088 207 - 093 (0-87-100)  0-0636
Eye-4: severe loss of vision® 258/4651 55 273/4689 58 —— 0-95 (0- Ew Eye-4: severe loss of vision* 3844748 81 3Bo/H74 Bl —— 1.01(0-88-116)  0-9058
Neuro-1: neuropathy (MNSI score = 2.0) 1277/2815 454 1338/791 479 8 0-93 JORE-101 @19 Meuro-1: neuropathy (MNSI score »2.0) 15732820 556 164002797 536 - 092(0-86-0-09) 00265 33
Neuro-2: loss of vibratory sensation 766/4200 182  BO05/4209 191 —- 86-1 U@ 02926 Meuro-2: loss of vibratory sensation 0814227 232 1050/4217 249 — 093(0-85-1:01)  0-0808
Neuro-3: loss of ankle jerk 12253208 371 12703265 389 — 0 -4{0-%@ 0-0997 Neuro-3: loss of ankle jerk 1514/3312 457 16123271 493 - 090 (0-84-0-97) 00050 28
Neurg-4: loss of sensation to light touch 244577 93 4814564 105 —a— (.9\ 08% -1-00) 00451 78 Neuro-4: loss of sensation to light touch Co4/4506 121 645/4573 141 —a— 0-85(076-095) 00043 49

050 075 100 (bﬁa Q} 050 075 100 133

Fawours éﬂurs Favours Favours

intensive control \(b. 5mnd3®1tml intensive control standard control

5 &
Q” N
@Q@)K‘\\Q@
S Q¢
)

Ismail-Beigi F et al. Lancet.. 2010;376: 419-430




Effect of intensive glycemic control on renal outcomes

\J

s
The Action in Diabetes and Vascular Disease: Preterax Q@a@iamicron MR
Controlled Evaluation (ADVANCE) Tefal®

\'\(b' .
N N
ESRD Renal death ESRD or rep e@% Screat doubling >200 umol/L
0.35 (0.15-0.83), p=0.01 0.85 (0.45-1.63), p=0.63 0.68 (0.3\%\?0;%&%:0.09 0.83 (0.54-1.27), p=0.38
1.0 wnm Standard ! 1.0 e Standard 104 St . 6{\' 104 .. Standard e
_ 09— Intensive 08— Intenshve 0.9 1— Interdive & 0.9 {— Intensive !
< o8 £ 08 £ 08 i
E 074 g 0.7 E 0.7 4
B 0.6 # 0.6; E 0.6 |
£ o5 g 05 2 sl
2o4f 2 04/ . Z 04!
3 031 3 03; 4 2 oal
3 0.2 3 0.2 g 0.2
© 011 “ 01 \Q/% QKQ p © o1
0.0 Lomggres®ee—= = I N\ ) %\ 00 bemger ™™ 000000000 0.0
0 & 12 18 24 30 36 42 48 54 80 66 0 & 12 18 24 30 36 42 48 U% 0 6 12 18 24 30 36 42 48 54 60 66 0O 6 12 18 24 30 36 42 48 54 60 66
No. at risk Follow-up (months) Mo. at risk Follow-up {murﬂ?’? AN Mo. at risk Follow-up (months) Mo. at risk Follow-up (months)
Intensive: 5571 5489 5394 5294 5172 2753 Intensive: 5571 5490 5396 5298 @" . Intensive: 5571 5489 B394 5204 5172 2753 Intensive: 55671 5489 5408 5305 5172 2754
Standard: 5563 5501 5383 5280 5156 2814 Standard: 5569 5503 5385 &2 ﬁE{ﬁ Standard: 5569 5501 5383 5280 5156 2814 Standard: 5569 &502 5395 5286 5163 2824
2L O
\\5‘0 .\OQU Hazard ratio
Outcome %ﬁﬂan&ﬁé, n (%) Standard, n (%) (95% confidence interval) P-value
MNew-onset microalbuminuria \fbv 2318 (335) 1434 (36.3) 0.91 (0.85-0.98) 0.012
New-onset macroalbuminuria ’b{b Q@ 162 (3.0) 231 (4.3) 0.70 (0.570.85) 0.0004
Progression of albuminuria by =1 stage® &Q)Q‘ eA 1298 (23.3) 1410 (25.3) 0.90 (0.84-0.97) 0.0077
Regression of albuminuria by =1 stagegQ &\\ 1003 (61.2) 014 (56.3) 1.15 (1.05-1.26) 0.0020
Regression to normoalbuminuria . \4 o9 922 (56.3 814 (50.2 1.20 (1.09-1.31 0.0002

e

Perkovic V et al. Kidney Int. 2013;83:517-523



Effect of intensive glycemic control on renal outcomes

The Veterans Affairs Diabetes Trial (VAD@?

0" rz>\
Q
\Q‘ %\e\
N\ O
| R a

Outcome End of VADT (2000-2008) O\Q) \&Ild of VADT-F" (2008-2013)

5.6 years median follow-up %0 %6 6 years median follow-up

. \\

INT STD \Q,’ﬁ @)S’ INT STD p value
eGFR >60 ml min~' 1.73 m™> 374/528 (70.8) 341/505 (67,3 59'.’ P\\(’O 25 319/528 (60.0) 269/505 (53.3) 0.02*
15 < eGFR <30 ml min' 1.73 m ™~ 8/528 (1.5) 5/505 d@ 0.45 19/528 (3.6) 30/505 (5.9) 0.08
Creatinine (1mol/1) 97 (80, 115) lL‘Q 041 102 (82, 127) 106 (87, 139) 0.02*
Doubling of creatinine 22/527 (4.2) d\&{ggzﬁ 0) 0.30 24/515 4.7) 24/490 (4.9) 0.86
Creatinine >265 pmol/l 6/528 (1.1) QQ/ 4@%\5 (0.8) 0.57 24/515 (4.7) 24/490 (4.9) 0.86
ESRD® 2/528 (0.4) %((/ 04:’505 (0.8) 0.39 22/528 (4.2) 27/505 (5.4) 0.37
Nommal to micro/macroalbuminuria® 46/310 {1@9 \é\o 71/316 (22.5) 0.02% 34/143 (23.8) 36/131 (27.5) 0.48
Micro to macroalbuminuria® 191“162&4’1 HQ’ 32/141 (22.7) 0.01* 6/72 (0.1) 3/58 (0.1) 0.48

& 0@
Q,Q
Q‘Q
SR

Agrawal L et al. Diabetologia. 2018;61:295-299
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Dyslipidemia

Metabolic . Fieimodynamic

mechanisms mechanisms
(ROS, AGEs, GlcNs,
PKC, polyols)

IanammaéB’\?{ S

(TLRs, TN F-%Q-egf?ls)
forosh
(TGEB, CXEF, ECM)
o o

SN

RN
‘6/ N\ | .
<8 m\ébular/renal remodeling

(GBM thikoQa n%ﬂesangial expansion, sGAG/podocyte loss,
TBM tI@er{&\, tubular atrophy, tubulo-interstitial fibrosis,

a er&}g‘hd efferent arteriolar ialinosis, capillary loss)
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D> \O
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> @
Q ~\
FEEL Diabeti hropath v
& UAE iabetic nephropathy ( oo
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Effect of RAS blockers on renal outcomes

\J

QO
) ) )
Meta-analysis of 28 studies Q%
> @
"3} I‘;\
N
Dichotomous outcomes Number of studies Sample siZB’\\(b'Qé\b\RR (95% CI)
N
ESRD N
ACEI/ARB vs other active drugs 6 2, . e;\\('b 0.82 (0.64, 1.05)
ACEI/ARB vs placebo 4 .80 0.80 (0.69, 0.93)
Doubling of serum creatinine m‘b\\ D&Q)
ACEI/ARB vs other active drugs 2 6&” SL198 0.66 (0.53, 0.83)
ACEI/ARB vs placebo 4 QQ’ 5\\9 10,594 0.76 (0.69, 0.84)
3 3 . 174 O

Major microvascular complications QQ}
ACEI/ARB vs other active drugs 1 \Q/% ',&Q 758 1.28 (0.81, 2.03)
ACEI/ARB vs placebo 4. N% é\\( 6,489 0.85(0.74, 0.97)
Macroalbuminuria Q\) (\r&g
ACEI/ARB vs other active drugs AOQ/ X '\ 1.211 0.71 (0.50, 1.00)
ACEI/ARB vs placebo ,.((3 n‘@ 3,868 0.67 (0.54, 0.83)
Microalbuminuria \QJ .\OQ
ACEI/ARB vs other activg&%g@\‘b 6 1,430 0.84 (0.61, 1.15)
ACEI/ARB vs placeb@ N4 4 6,762 0.82 (0.64, 1.05)
Albuminuria regres%i& ®\®
ACEI/ARB vs&@gr@ve drugs 9 1,286 1.16 (0.99, 1.39)

2 1,238 1.17 (1.00, 1.37)

ACEI.-"AI}R@%P&@% 0
IR AN AV 4

Vejakama P et al. Diabetologia. 2012;55:566-578




g Societd Italionc

di Diabetologio

Effect of SGLT-2 inhibitors on renal outcomes

Overall kidney outcomes Q(b ,\\'fb\\v
Treatment Placebo (b\,\(b %\6
Rate/1000 Rate/1000 Hazard ratlo - N @ Favors : Favors

No./total No. patient-years No./total No. patient-years (95% CI) \(0 ’\\(b treatment : placebo Welght, %
EMPA-REG OUTCOME 81/4645 6.3 71/2323 11.5 0.54 (0.40-0 8\(0 —e—] 11.51
CANVAS program NA/5795 5.5 NA/4347 9.0 0.60 (0.45D77)) —e— 18.66
DECLARE-TIMI 58 127/8582 3.7 238/8578 7.0 0.53 Q@}O@ —a— 2477
CREDENCE 153/2202 27.0 2242199 40.4 U@%.%@él] —e— 25.28
VERTIS CV 175/5499 9.3 108/2747 115 e}\%\gl (@4-1.03) 19.79

|

Mc Guire DK et al. JAMA Cardiol. 2021;6:148-158

Fixed-effects model (Q=7.96; df =4; P=.09; I2=49.7%) OQ’ U\Gb 0.56-0.70)
@ T T T T T
%Q/ @q(b 0.2 1
‘ \<</ & HR (95% CI)
PV S
Treatment Placebo_ \\9 n_‘c
Rate/1000 N W{uoo Hazard ratio Favors | Favors
No./total No.  patient-years  Ng./total Ng. (Ritlent-years (95% Cl) treatment | placebo Weight, %
Patients with ASCVD AN
EMPA-REG OUTCOME  81/4645 6.3 QQI/EQ\ 11.5 0.54(0.40-0.75) —e— 16.67
CANVAS program NA/3756 6.4 @ N 10.5 0.59(0.44-0.79) —e— 19.23
DECLARE-TIMI 58 65/3474 4.7 % 3500 8.6 0.55(0.41-0.75) —e— 18.06
CREDENCE 69/1113 @ ’\0102!110? 36.5 0.64(0.47-0.87) —e— 17.37
VERTIS CV 175/5499 Q \% 108/2747 11.5 0.81(0.64-1.03) | 28.66
Fixed-effects model (Q=6.09; dft@ig; &g.él%) 0.64(0.56-0.72) @F
Patients without ASCVD \(b
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DECLARE-TIMI 58 @ 510%& 3.0 120/5078 5.9 0.51(0.37-0.69) —e— 37.41
CREDENCE Q 84!@@ 299 122/1092 44.3 0.68 (0.51-0.89) 46.87
Fixed-effects 5&(13@ f=2; P=.40; I7=0.0%) 0.60 (0.50-0.73) g
(b' K ojz T 1
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Sattar N et al. Lancet Diabetes Endocrinol. 2021;9:653—662

Effect of GLP-1 receptor agonists on renal outcomo'

Meta-analysis of 6 randomized controlledbma(ls

2o
\‘ \ .-
GLP-1 receptor Placebo, Haza 6 NNT p value
agonist, n/N (%)  n/N (%) |) @ (95% C1)
\' v
Composite kidney outcome including macroalbuminuria \Q’
ELIA 1722647 (6%) 203/2639 (8%) — %ﬁ 0-68 to 1.02) 0-083
| EADER 268/4668 (6%) 337/4672 (7%) B ‘b\(b  0.78 (0-67 to 0-92) 0-003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%} —Q—g\‘b AQK 0-64 (0- -46 to 0- 88} 0-005
EXSCEL 166/6256 (6%) 407/6222 (7%) Q)&)é}\ 0-88 (076 to 1-01) 0-065
REWIND 848/4949 (17%) 970/4952 (20%) @0 -6 0-85 (077 to 0-93) 0-0004
AMPLITUDE-O 353/2717 (13%) 250/1359 (18%) %Q/ 0-68 (0-57to 079) <0-0001
Subtotal (I*=47-5%, p=0-090) \§</ Q@ @ 0-79 (073 t0 0-87) 47 (37 10 77) <0:0001
Worsening of kidney function 00 06\
ELIXA 413031 (1%) 35/3032 (1%) Q fg — T 116 (074 to 1-83) 0-513
LEADER 87/4668 (2%) 97/4672 (2 %QQ/ § \(\ — 0-89 (0-67 to 1-19) 0-43
SUSTAIN-6 18/1648 (1%) 14/1649 @ 0& . 1.28 (0-64 t0 2:58) 0-48
EWSCEL 24616456 (4%) 2}'3;'6 D%Q m 0-88 (074 to 1.05) 0-16
REWIND 169/4949 (3%) 23?@!)52 —— 0.70 (0-57 to 0.85) 0-0004
AMPLITUDE-O 712717 (<1%) ,f%sé{l%j . 035(010t0 1.27) 0-11
Subtotal (P=43-0%, p=0-12) (&Q’)\ é@ <> 0-86 (0-72 to 1-02) 241(120to-1694)t  0-089
| |
&Q)Q QQA 0.5 1 15
Q . +— —
) @(b Q@\ Favours GLP-1 receptor agonists Favours placebo
o>




Residual renal risk after therapy with renoprotective drugs

The Reduction of Endpoints in NIDDM with the 0\(50 The Irbesartan Diabetic
Angiotensin Il Antagonist Losartan (RENAAL) trial S \\’b Nephropathy Trial (IDNT)
{2
16% risk reduction (P=0.02) .\\@0 . A\(bn 20% risk reduction (P=0.02)
= ) 2079 Mean follow-up = 3.5 yrs &{b 30+ Mean follow-up = 2.6 yrs
5T o 40- NNT = 28 §_E 404 NNT = 16
= o E
& gﬁ 304 Z2ES 30-
P O ae = [
e E e =
= E—': 20 = E-E 20+
2ER Doubling Screatb\ﬁ?K SEE ;.
=52 97 CEE
= or deatff 9 =
0 . ((/e > 0 .
Placeho Lasartan {(/ @Q) Placeba Irbesartan
The Canagliflozin and Renal Events in Diabetes with Established O\> Q The Dapagliflozin and Prevention of Adverse
Nephropathy Clinical Evaluation (CREDENCE) trial QO Q}G Outcomes in Chronic Kidney Disease (DAPA-CKD) trial
% 7  HR0.70 (95% CI 0.59-0.82; % Y7  HR0.61(95% CI 0.51-0.72;
B % © 404 P=0.00001) 8 ﬁ o 40+ P=0.001)
x E_E Mean follow-up = 2.62 yrs x EE Mean follow-up = 2.4 yrs
= Em 30 NNT = 22 T Ea 30- NNT =19
W o® TOW
o B E 204 . > () -
E E E 104 Doubling Screat, ESKD or E B E S0in
2 S CV/renal death a H
0 g 0 I

Placebo  Dapagliflozin

Chaudhuri A et al. Diabetes Obes Metab. 2022;24:365-376



Search for new renoprotective drugs

% {Elevated BP and/or

intraglomerular pressure)
RAS blockers
SRSk 3~ Inflammation
' 6@ and fibrosis

CKD

PROGRESSION

Mesangial
expansion

Kidney fibrosis

Metabolic
== (poor glycaemic
i control)

Glomerular
hypertrophy

Alicic RZ et al. Ciixi J Am Soc Nephrol. 2017;12:2032—-2045; Mora-Fernandez C et al. J Physiol. 2014;18:3997
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Sharma K. Diabetes. 2015;64:663—672



Increased mitochondrial superoxide prod
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glucose 6-P
Hexosamine pathway <—— fructose 6-P Q>
S g
%)

fructose 1,6-bisP Q,o 6\

PKC pathway v N\ % QQ}
DHAP Q@%{f’
O 4 GarpH
AGE pathway R 1,@\sp-g|ycerate
RV O
< @ e
S (\Q, 3-P-glycerate
(,9\0 \é\o !
Q}(‘) W 2-P-glycerate
> o
@ @ )
> @ P-enolpyruvate
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Brownlee M. Nature. 2001;414:813-820
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Treatment with anti-oxidants for diabetic kidney disease

The Bardoxolone Methyl Evaluation in Patients with Chronblokidney Disease and
Type 2 Diabetes Mellitus: the Occurrence of Renal\l\%@g\\ (BEACON) Trial

de Zeeuw D et al. N Engl J Med. 2013;369:2492-503

N
Primary Composite Outcome ESRD @ %\
0.254 . . .
Hazard ratio, 0.98 (95% Cl, 0.70-1.37) | This portion of the figure @ \(aazard ratio, 0.82 (95% Cl, 0.55-1.24) ! This portion of the figure
P=0.92 | based on <20% of patients ’\Q) (& P=0.35 ! based on <209 of patients
a 0.20- : O 053 :
s i %OE ’\ !
2 I 2 % I
ol 1 - 1
£ 015 : \\"b &) 0.15] !
2 i Bardoxolone methyl [75) \Q;E !
S , I
£ 0104 : Placebo 0’\,@' . AQ -E 0.10+ i Placebo
: = SR i
e 0.05- i 06 6\% E 0.05-] i Bardoxolone methyl
I
| o |
|
0.00 N | | | R | </¢ be 0.00— === — | | | | : | | |
0 4 &8 12 16 24 32 40 48 36 64 pr \Q 0 4 8 12 16 24 32 40 48 56 64 72
Weeks since Randomization \> .\(2 Weeks since Randomization
No. at Risk \b@ 9 No. at Risk
Bardoxolone methyl 1088 1077 1050 982 904 756 571 429 297 137 \& Bardoxolone methyl 1088 1077 1050 982 904 756 571 429 297 137 16 0
Placebo 1097 1095 1076 1004 922 768 5% 439 318 142 , X19, Qo Placebo 1097 1095 1076 1004 922 768 596 439 318 142 19 0
DN/ r\\‘
Death from Cardiovascul, ses \\-D
A
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d ratio, 1.44 (95% Cl, 0.80-2.59) ! This portion of the fig
0’ 0.23 ! based on <20% of patients
0 020 1
é® @A ‘ 0.10
&b\'Q' KQ\ &‘E 0.05 i Bardoxolone methyl
""" Phubo
Pl D B B I 'mmwray )
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3
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. A@ é Bardoxc\:‘me methyl 1088 1082 1055 991 916 770 590 450 315 144 18 0
N Q Placebo 1097 1096 1081 1010 930 786 622 464 340 156 2 0
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Patients with diabetes with and without neph@t?gathy
S

Mitochondrial dysfunction

S .

Comparison of candidate urine metabolites between
patients with (n=85) and without (n=73) CKD

Metabolite
3-hydroxy isovalerate

DM+CKD versus DM-CKD (95% CI) (%)°
—61.11 (—69.81 to —49.91)

Aconitic acid —45.4(—54.18 10 —34.93)
Citric acid —65.96 (—74.31 to —54.9)

2-ethyl 3-OH propionate —43.82 (—52.26 1o —33.89)
Glycolic add —54.19 (—62.54 to —43.99)

—38.72 (—53.04 1o —20.04)
—58.35 (—68.88 1o —44.25)
—49.74 (—68.29 to —20.35)
—48.63 (—58.74 1o —36.05)
—41.52 (-57.72 10 —19.1)
—22.54 (—42.29 10 3.97)

Homovanillic acid
3-hydroxy isobutyrate
2-methyl acetoacetate
3-methyl adipic acid
3-methyl crotonyl glycine
3-hydroxy propionate

N5

P Value®

1.11E-11
2.22E-10
3.82E-12
8.80E-11
2.18E-12
0.0003812

2.00E-0
Kl
S

D.{]{]E%
1.4=2%0 Q

13490

0(.
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Sharma K et al. ) Am Soc Nephrol. 2013;24:1901-1912




SID Mitochondrial dysfunction

fonda el B Societd Italianc
di Diabetologio

Mice (diabetic, heterozygous for SOD, treated Wﬁ?l ICAR)
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Dugan LL et al. J Clin Invest. 2013;123:4888-4899




Mitochondrial dysfunction

high glucose

((;}\(b (@h?gh glucose
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Sharma K. Diabetes. 2015;€4.663—672

Coughlan MT et al. Kidney Int. 2016,90:272-279




Search for a new unifying mechanism in diabetic complications

QO
Mitochondrial dysfunction with diversion of glycolysis towag\d%gernative pathways
203
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glucose 6-P
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Brownlee M. Nature. 2001;414:813-820



Impaired pyruvate kinase M2 (PKM?2) activity

Sorbitol ARh 8 Gl \ (O'Q . és\\'
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Qi W et al. Nat Med. 2017;23:753-762
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Impaired PKM2 activity

Diabetic mice (WT, KO for PKM?2,

=
TERP-46)

treated with.
K

e
* b 3 @'Q . 6{\'
=87 — 15 . & 209 ** AN N
L) E L - -~ E T - &\' . .
ea 6 £ 1o_é = g 1.5 D @ ] Nondiabetic
£8 4 T _ % £ 1.04 0\" X0 [] Diabetic
I 1 LI . N\
% C 5 E 0.54 o+ 0 S:/v N
iy (s " e
L]
= ﬂ- - 0 - E _@7
M\@ ‘*‘0,
» L
<O .
1,000 - ek 1 LAY 34 CJ\ é\ 1.5 - [y
=] 7
5 800 - i e —
E I ‘t 2— z 5 TR
S 600 4 £ K & g 2 104 m——
? 400 E (‘ = =8 g OWT
& - E NP 1,9 2% 051 CIPPKM2-KO
< 200 4 A A\ @ £
. ...j {XY 2 8
Nondiabetic Diabetic Q@Nc@betic Diabetic 0 Mondiabetic Diabetic
AR\
R
-~ \\
E Nondiabetic vehicle (4—6M) @Ji%@c 6M + vehicle (4—-6M) [ Diabetic 6M + TEPP-46 (4—6M)
O @\ 'L”L‘ 1!500 c ddkk hk ok
= 4000 — 6(0 @Qg gmoo v .g 155 —i—
= 2 3,000 O \JE 2 8 010 il
2 S 2,000 (é QKQ E & 500 I;I o5
» E 1,000 ) & < S 505
- Ppargcta Opatl Treated 1M % 0
P —— Post-STZ 4M

Glomeruli
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A new unifying mechanism in diabetic complications
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Alterations of vasoactive hormones

AS)
O
Angiotensinogen W Angiotensin | S \\Q,
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ACE | \smnl [53]
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Telmisartan [74]
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/trasentan [100]
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>

Patel DM et al. Int J Mol Sci. 2020;21:2218




The Study of Diabetic Nephropathy with Atrasen.t\@ﬂ{gSONAR)
.

. . 2 L
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Heespink HJL et al. Lancet. 2019;393:1937-1947




Mesangial

Pathophysiological Factors in Diabetes Podocyte expansion
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Inflammatory mechanisms in diabetic kidney disease

* Diabetic milieu

* High glucose
levels
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Tang SCW & Yiu WH. Nat Rev Nephrol. 2020;16:206—222




DAMPs/PAMPs

NLRP3

Oxidative
stress

Rayego-Mateos S et al. Int J Mol Sci. 2020;31:3798
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NLRP3 activation in diabetic kidney disease

=
Diabetic mice (WT, KO for NLRP3, transplanted wi{}\(‘}@M cells)
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Shahzad K et al. Kidney Int. 2015,;87:74—-84
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ESID P2X7R-mediated NLRP3 activation in diabetic kidney disease

Diabetic mice (WT, KO for P2X7R) 6\0\(0"*
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Role of renal hypoxia in driving renal inflammation anctinjury
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Inflammatory mechanisms driving renal fibrosis and injury
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risk of ESRD (%)
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risk of ESRD (%)

Cumulative
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N
Clinical 2l &
SRS
predictor 066‘ eé
HbAlc 2 15%(0.86,2.82) 0.14  1.24(0.96,1.61)
AER (P (@23(1.11,4.48) 0.02  252(1.14,5.56)
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|nd<iz@§g @
(8 gﬁ?‘ er-
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_________________ ; 8229 TNFRI 7.11(2.13, 23.69) 0.0004 7.05 (2.23, 22.30)
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P
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0.02
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Niewczas MA et al. J Am Soc Nephrol. 2012;23:507-515




The Diabetes Control and Complications Tnal/Eple@nyology of
Diabetes Interventions and Complications {DEPCO@]?EDIC)

10-Year window *\'0 @ 3-Year window
Events HR (95% CI)* HR (95% CI)t \%\g&s HR (95% ClI)* HR (95% CI)t
U
CKD (b. (0'

sTNFR-1 b4 1.29 {1.16-1.45) 1.36 [1.23-1?2}\] 14 23 1.61 (1.43-1.82) 1.56 (1.40-1.74)
sTNFR-2 74 1.55 (1.38-1.74) 1.63 (1. Qé 25 1.77 (1.52-2.06) 1.97 (1.70-2.29)
sE-selectin b1 1.31 (1.14-1.50) 1 23 [k@"&l 23 1.42 (1.19-1.70) 1.38 (1.18-1.61)
PAI-1 active 74 1.23 (1.06-1.43) ‘{o ngi 39) 25 1.30 (1.03-1.65) 1.18 (0.87-1.61)
PAI-1 total 74 1.23 (1.02-1.49) <§.‘l 1 39) 25 1.55 (1.23-1.94) 1.52 (1.24-1.87)
sICAM-1 74 1.09 (0.86-1.37) gﬁﬂ .79-1.31) 25 0.84 (0.53-1.32) 0.88 (0.56-1.38)
sVCAM-1 63 0.82 (0.60-1.1 8 (0.65-1.17) 23 0.74 (0.42-1.30) 0.76 (0.41-1.40)
IL-6 b1 0.85 (0.6b6— % \(\ 0.91 (0.75-1.10) 21 1.11 (0.90-1.37) 1.13 (0.96-1.33)
Fibrinogen 46 1.96 llﬁb&\q 1.74 (1.24-2.45) 18 2.59 (1.50-4.47) 2.13 (1.29-3.51)
CRP b4 0.93 [% —1@:} 0.88 (0.67-1.15) 23 1.06 (0.77-1.47) 0.99 (0.63-1.56)
Composite scorest

Acute-phase reagents 46 834 [L\@é-l 12) 1.25 (0.99-1.57) 18 1.51 {1.09-2.10) 1.56 (1.19-2.04)

Cytokines/adipokines b1 X1 53@1 27-1.85) 1.70 {1.34-2.15) 21 3.58 (2.45-5.23) 3.25 (2.20-4.81)

Thrombosis 46 \(0 (1.37-2.70) 1.77 (1.20-2.61) 18 2.91 (1.86—4.54) 2.45 (1.50-4.01)

Endothelial dysfunction EG@) 0@41 82 (0.78-4.24) 1.59 ({1.06—2.38) 23 2.28 (1.21-4.28) 2.16 (1.27-3.68)

%@%6 (DCCT) and 816 (EDIC) patients with type 1 diabetes

Baker NL et al. Diabetes Care. 2018;41:128-135




Inflammatory markers as predictors of diabetic kidney disease progression

i
The Diabetes Control and Complications TriaI/Epg@Qﬁy'ology of
Diabetes Interventions and Complications&@%@ﬁ%DlC)
N

10-Year window ’ (@*\\:@@J 3-Year window
Events HR (95% CI)* HR (95% CI)*t ,\C}Qéxpﬁs HR (95% CI)* HR (95% CI)t
S
MA N

sTNFR-1 116 1.09 (0.97-1.23) 1.08 [G.B?—l.ﬁ} @ 39 1.19 (1.02-1.38) 1.10(0.83-1.44)
sTNFR-2 143 1.31 (1.18-1.46) 1.25 [w‘b&l{aﬁg 44 1.32 (1.15-1.52) 1.19(0.97-1.46)
sE-selectin 117 1.20 (1.07-1.35) 1.17 (¥ {é.ﬂ] 40 1.10 (0.92-1.33) 0.96 (0.70-1.32)
PAI-1 active 141 1.22 (1.07-1.38) 1. Q{J.E}gbl.l?} 43 1.13 (0.90-1.42) 0.97 (0.70-1.34)
PAI-1 total 143 1.22 (1.06-1.41) (%g %,%—1.35] 44 1.27 (0.99-1.63) 1.22 (093-1.61)
sICAM-1 143 1.16 (0.97-1.40) \} qu .99-1.42) 44 1.02 (0.71-1.46) 1.07 (0.78-1.47)
sVCAM-1 100 0.85 (0.67-1.09 00 \@?3 (0.76-1.15) 36 1.03 (0.70-1.53) 1.11 (0.85-1.45)
IL-6 113 0.96 [G.Bd—l.@ ‘ ‘\(\01.4]2 (0.93-1.13) 38 0.97 (0.72-1.30) 1.05 (0.84-1.32)
Fibrinogen 70 1.01 (0. .2?6&\ 1.01 (0.75-1.30) 26 0.72 (0.46-1.12) 0.62 (0.38-1.03)
CRP 115 0.95 [& 1(@} 0.95 (0.77-1.18) 38 0.88 (0.63-1.23) 0.83 (0.48-1.43)
Composite scorest CQ\ é\o

Acute-phase reagents 70 %@4 [11\@—1.11} 0.86 (0.60-1.24) 26 0.57 (0.31-1.05) 0.41 (0.18-0.92)

Cytokines/adipokines 113 \fbl.lﬁ@l.ﬂﬁ-l.ﬁﬂ:l 1.30 (1.04-1.63) 38 1.47 (0.99-2.16) 1.28 (0.75-2.20)

Thrombosis 70 (b\(b g& (1.12-2.08) 1.26 (0.85-1.78) 26 0.96 (0.57-1.62) 0.87 (0.41-1.86)

Endothelial dysfunction EIFJ(Q;Q‘ (@41.51 (1.19-2.19) 1.47 (1.06-2.04) 36 1.08 (0.60-1.95) 0.83 (0.48-1.45)

3

A\

é\‘@qflgﬂ% (DCCT) and 816 (EDIC) patients with type 1 diabetes

Baker NL et al. Diabetes Care. 2018;41:128-135
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The Joslin Kidney Studies and the Pima Indlab\m‘g’gudy
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The Joslin Kidney Studies and the Pima Indi%m‘g’gudy
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Inflammatory markers as predictors of diabetic kidney disease progression

S
The Chronic Renal Insufficiency Cohort (CRIQ<)>§§udy

\\"

Biomarker MCP-1 TNFR-1 TNFR-2 suPAR @QKB@ eGFR UPCR
KIM-1 0.20° 0.48° 0.47° 0.38° &(0 312 —0.34° 0.61°
MCP-1 0.30° 0.32° 0.28° \’0 \\’0 0.19° —-0.22° 0.07°
TNFR-1 0.82° 0. ?43 ® 6\ 0.49° -0.73° 0.44°
TNFR-2 ,3 0.53? —0.64° 0.39°
suPAR 0.47° —0.64° 0.29°
YKL-40 A\‘» .(\“Q —-0.30° 0.27°
Age- and sex-adjusted Pearson partial correlations of baselgfe b@%arkers, eGFR, and proteinuria; @ p<0.01; b p<0.05
I'"/ a4
4, ) foxd)
§</ &
B?(I)?::Il(i;r Adjusted Hazard Ratio (95% Confidence Interval) 0 %\
n0 \0 HR (95% Cl) of DKD progression as a
KN 126 (1.14-1.40) n(</ &\0}0 function of each biomarker. Adjusted for
TNFR-1 ] 45 -2. . . . . .
1841450259 52 O age, sex, race/ethnicity, education, clinical
TNFR-2 2.18 (1.59 - 3.00) . . .
NS MY center, systolic and diastolic BP, BMI,
MCP-1 1.44 (117 -1.77) %{o . _
O W@ hsCRP, HbA, ., anti-hypertensive therapy,
suPAR 1.40 (114 -1.72) Joy k b | GFR d UPCR
—_— TP, O smoking status, baseline e ,an :
> @@

3.5

~
596&&%@1@5 with type 2 diabetes and an an eGFR <60ml/min per 1.73m?

Schrauben SJ et al. J Am Soc Nephrol. 2021:32:115-126




Inflammatory markers as predictors of diabetic kidney dlseaqb progression

The Reasons for Geographic and Racial Differences in Strobé QREGARDS) Study

Marker KIM-1 TNFR1 TNFR2 MCP-1 suPAR YKL-40 BMP-7 UACRQ,Q ;@@FR
KIM-1 1.0 0.39¢ 0.41¢ 0.15¢ 0.37¢ 0.33 0.23¢ 0. Egb &*-0.32¢
TNFR1 - 1.0 0.83¢ 0.14: 0.79° 0.40° 0.18 @Qﬂ.\\@ -0.65°
TNFR2 - - 1.0 0.15° 0.76 0.39° 0.08 c’)\%.s\@ -0.60°
MCP-1 - - - 1.0 0.17¢ -0.01 -0.01 cP g@hu -0.08
suPAR - - - - 1.0 0.37¢ 0. 23{{& Q) 0.45° -0.60°
YKL-40 - - - - - 1.0 0.26° -0.23*
BMP-7 - - - - - - b&’% 0.15° -0.09°
UACR - - - - - - 1.0 -0.43"
eGFR - - - - - - é\ - 1.0
o
Age- and sex-adjusted Pearson partial correlations of baseline b{c/{mgr{s&s, UACR, and eGFR; @ p<0.01
Ca &
A\\V \@
PR
2-Year Risk of KFRT (22 Even;:,QV \Q‘ 5-Year Risk of KFRT (69 Events)
Model C Statistic P o C Statistic P:
KFRE (4 variables) 0.832 .@se @d 0.859 Base model
KFRE + KIM-1 0.852 @ 0.853 0.76
KFRE + TNFR1 0.844 & o 0.836 0.22
KFRE + KIM1 + TNFR1 0.861 AR 28 0.868 061
C statistic change for predicting KFRT wﬂ:&‘&?doméy Failure Risk Equation (KFRE) Score KIM-1 and/or TNFR1
A MR
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Hazard Ratio (95%CI)

HR (95% Cl) of incident kidney
failure with replacement
therapy (KFRT) as a function of
each biomarker. Adjusted for
age, race, sex, education, BMl,
systolic BP, antihypertensive
therapy, smoking status, CHD,
stroke, UACR, and eGFR.

T oS
594 participants (mean age,é@\y&%; 53% women) who had diabetes and an eGFR <60 mL/min/1.73 m?at baseline
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Meta-analysis of 19 studies (5 T1D and 14@?@)

Type 1 diabetes ,b @pe 2 diabetes

" study ,\"0 % %
TNFR-1 @ ’0@

RR (35% CIy Weight

N
Study Outcome RR (95%C1) Type of Units OC) ”\\.
cb {2015) 4.23(1.24, 14B81) 381
Gohda 2012 Incident CKD ——y 2.53(1.36,4.67)  Highest quartile vs first through third quartiles \® ®%manm;u&'ﬁ (2017) —-07 320 (140, 790) 913
®\ 0 ACCORD (201T) 28122, T20) TES
Krolewski 2013 Early renal decliner | —#—— 2.93(1.90,4.52) Per 200 pg/mi % Q ! )
0\\' . A )} VA NEPHRON-D (2017} S S 345(190.627) 1680
N _ _ . .
Forsblom 2014 ESRD ——s—— 5.11{2.97,8.81) 90 percentile vs 50 percentile 6 c} Sauinier (2017) — 3B (275. 647) 523
O 6\% ek (2017) R ZBE(133 625 100
Baker 2018 Incident CKD ™ 1.36(1.23,1.49)  perSD @Q (b Oversll (Faquared = D.0%, p = 0.975) <:> 355(276.454) 10000
&Y 4O
‘01 ) RO Waghtn aes fromrandem afoects arafysa

N '
2 4 6 8 10 \/\v .\Q 5 . H 0 18
Risk ratios(35% Cl) 0 ) Highest vs. lowest TNFR-1

TNFR-2 0 ,gg sty %
@ Q [1s] RR (B5% C1) Weaght
Study Cutcome RR {95%C) Type of Units Q Q\Q
Panviow (2015) —_— 171(098 297) 1685
Gohda 2012 Incident CKD | t+—s#—t 3.04(1.67,5.52)  Highesi le s r&m third quartiles :
\ ACCORD (2017) — 244(148 404) B
%\ VA HEPHAON.D (2017} —+— 238(170,334) 2782
Skupien 2014 ESRD ——————  5.55 I3,13,9,37]®ng est n@lhvs lowest :
4 Saulnier (2017) —_— 363(274. 482) 3146

163(1 & ﬁ Bairr (2018) SRR, ALE Wb
Baker 2018 Incident CKD = :
&(b Gweral (-squared = 45.1%. p = 0.103) <3> 264(1.06.362)  100.00

@Q AQ ROTE: Winghts its fromrands afech aasbis :
2 4 o \\\J— b 1 5 18
Risk ratios(9 3@ Doubling in TNFR-1
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Conclusions

A\S)

0
Intensive glycemic control reduces progression of diabe’e‘i?.\\fg&dney disease, acting on
albuminuria more than on eGFR decline .\\@&\g\@
) &{0 @@
RAS blockers and SGLT-2 inhibitors confer renal protgﬁ@% beyond their anti-hypertensive
and anti-hyperglycemic effects, but significant re@@ﬁrisk remains
> @

N\

(\~ . .
New renoprotective drugs acting on met@%cﬂﬁ and hemodynamic mechanisms are

. . )
needed to further reduce residual risk ef’(bb\

o S
Rl
Pro-inflammatory and pro-fibrotic pa \an?s are triggered by metabolic and hemodynamic
mechanisms and represent anothgg/%g\@able target for new renoprotective drugs
AN
Mineralocorticoid receptor agfmg\?@ﬁon results in the activation of pro-inflammatory and
pro-fibrotic pathways and iggcl’)@a(ade may represent a promising therapeutic strategy
D o
‘%&ﬁers are being investigated as predictors of diabetic kidney

Q
disease progression&ﬂ‘g ition to albuminuria and eGFR
BN

Multiple inflammator\é
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