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COVID-19& &

Targeting of ACE2 by SARS-CoV-2 results in angiotensin dysregulation, innate
and adaptive immune pathway activation, and hypercoagulation to result in
organ injury and AKI associated with COVID-19.

RAASEMEIL
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Aoz et REREIC & 28 me A

Amphopem& R¥E - ERRHBS - podocytesl}""ﬁl;i

Ang Il activation ——» «——— Directviral . s ﬁﬁﬁﬁﬁﬂﬁg

l Myelond cell invasion ’;{%”

\ activation Calfh , —
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Complement
actuvatlon \ Tubular epithelial
eme “ / and podocyte
— damage

@ Rhabdomyolysis
v

Sepsns
ﬁ I -
" Hypoxia and

-Interstitial Inflamation
Acute Cardiac and Lung Injury  hypotension

Hypercoagulability and
Microangiopathy

" -Podocytopathy
-Microangiopathy
-Collapsing glomerulopathy Daniel Batlle et al. JASN 2020:31:1380-1383
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Acute kidney injury (AKI) in patients hospitalized with COVID-19

Methods & Cohort Results
4 "N N\ 4 N\ . . N\ [E=EE e
N All AKI Independent risk Disposition of i =
‘ COhlc')rt pectiv: 1,993 (37%) factors for AKI patients with AKI 1 gggﬂ) 15-19% 612 I ©<0.5ml/kg/#
‘ >0.3mg/d| @0
Older age
Sl Stage 2 Stage 3 ; LE T
13 hospitals 4790/ 2290/ 3190/ Black race Still admitted 2 |=@Eo20291 12 BRI ET<0.5ml/kg /B
in New York * x 2 J | Hypertension H 780 (39%) 3 |mwwo3n 24 RIBLE <0 3/
r N | Diabetes mellitus P 24;0mg/dl ot 12 HRLLEORR
SARS-CoV-2 § Cardiovascular disease mﬂ Ischarge i O
positive gOA \asopressor use 519 (26%) ;r;;;. 18 M@ H3 T & eGFR<35mI/min/1.73m" @
Zz Need for ventilation* .
2 Died
000 N =5449 $o2 *OR=10.7 ' . 694 (35%)
) Age =64 (52, 75) ;E | (95%Cl 6.8-16.7)
a8 o /& \ . J
March 1 - A o i o e
ooo , -5 -10 -5 0 5 10 15D .
aaa] April 5, 2020 Time of AKI diagnosis relative to e CONCLUSION:
& initiation of mechanical ventilation % AKI occurs frequently among Cfatients with
- COVID-19. It occurs early and in temporal
A association with respiratory failure. AKI in
)i I ney Hirsch et al, 2020 COVID-19 is associated with a poor prognosis.
y INTERNATIONAL

OFFICIAL JIOLIRNAL OF THE INTERNATIONAL SOCIETY OF NFPHROLOGY

Jamie S. Hirsch, et al. Kidney International (2020) 98, 209-218



High rates of long-term renal recovery in survivors of coronavirus disease 2019-associated
acute kidney injury requiring kidney replacement therapy

a d
1.00 4
AtRisk: 74 48 31 256 21 14 11 10 8 7 6 6 6 5 4 2 1
End first KRT:0 14 24 25 27 33 35 35 36 37 38 38 38 39 40 41 41 ~ 601
Death: 0 15 19 25 26 28 28 29 30 30 30 30 30 30 30 30 32 S
o 0751 2
: 5
y= == Death 2 401
o == End first KRT o
® g b=
© @©
g l | = © 201
= 4
3 i | |
0.251 7l (R RiEnaae
0-
0 50 100 150 200
Days since admission
0.001
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Days since start of first KRT
L 60+
)
b [e- 5
Hospital discharge Post-hospital FU g, 40+
Y-
o
3 25 full recovery CJ 34noKRT >
Bl 5 partial recovery Bl 3KRT < g
Il 7 KRT 14
0-
I 0 50 100 150 200
Days since start of first KRT
M Death M KRT M NoKRT
End of follow-up
Total =37 Total =37 After recovery from dialysis

Figure 1Renal outcomes after coronavirus disease 2019—-associated acute kidney injury requiring kidney replacement therapy
(KRT).(a) Cumulative incidence function for the end of first KRT, with death as a competing risk. (b) Renal outcome of discharged
survivors at hospital discharge. (c) Renal outcome of discharged survivors at post-hospital follow-up (FU). (d,e) Course of
dialysis dependency with daily patient data as stacked bar chart with (d) hospital admission or (e) start of KRT as the start date.

Kl report 2021.1 https://doi.org/10.1016/j.kint.2021.01.005
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AKl(acute kidney injury) ® B SA#E &

INSULT

100

RENAL FUNCTION

1 - FULL RECOVERY

2 - AKITO CKD

3 - ACUTE-ON-CHRONIC
KIDNEY DISEASE

4 - AKITO ESRD

TIME
Jorge Cerdé& et al. CJASN 2008;3:881-886
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A | Primary outcome: days alive and out of the hospital at 30 d

30+

N
v
1

Alive and out of the hospital, d

No. of patients
Discontinue use of ACEl or ARB
Continue use of ACEl or ARB

)
o
1

[y
o
1

v
1

v
1

o
|

@ sama networc

POPULATION

393 Men .
266 Women m

Patients with mild to moderate
COVID-19 disease taking ACEls
or ARBs before hospitalization

Median age: 55 years

LOCATIONS

29
Hospitals
in Brazil -

INTERVENTION

/" 740 Patients randomized

“._ 659 Patients analyzed

334 325
Discontinuation Continuation
Discontinue ACEI or ARB Continue ACEI or ARB
therapy for 30 days therapy for 30 days

PRIMARY OUTCOME

Number of days alive and out of the hospital,
through 30 days

QUESTION Does discontinuation compared with continuation of angiotensin-converting enzyme inhibitors (ACEls) or angiotensin Il recep-
tor blockers (ARBs) affect days alive and out of the hospital through 30 days in patients hospitalized with mild to moderate COVID-19?

CONCLUSION The findings of this randomized clinical trial do not support routinely discontinuing ACEls or ARBs among patients
hospitalized with mild to moderate COVID-19 if there is an indication for treatment.

FINDINGS

Mean (SD) number of days alive
and out of the hospital

Discontinuation
by 0 21.9 days (8 days) Day 30

'II“I“\ Alive and out of the hospital |

Continuation
Day0 22.9 days (7 days) o0

.IIIIIII Alive and out of the hospital |

There was no significant between-group difference:
mean (95% 1), —1.10 days (-2.30to 0.13 days)

Lapes RD, Macedo AVS, de Barros E Silva PGM, et al. Effect of discontinuing vs continuing angiotensin-converting enzyme inhibitors and angiotensin |1 receptor blockers
on days alive and out of the hospital in patients admitted with COVID-19: a randomized clinical trial. JAMA. Published January 19, 2021. doi:10.1001/jama.2020.25864

10 12 14 16 18 20 22 24 26 28 30

Time from randomization, d

334 334 333 331 331 331 331 331 330 329 329 328 327 325 325
325 325 325 325 322 321 321 318 318 318 318 317 316 316 316

RASPAREZEDFEAD A EIXCOVID-19D FEIL R EBELALY,

JAMA 2021 : 325 (3) : 254-264.




Chronic kidney disease is a key risk factor for severe
COVID 19: a call to ac’uon by the ERA-EDTA

Chronic kidney disease = Cardiovascular disease
80| 80+
o 60r o 60r
Q [}
c c
Q o
g 2
5 40r o 401
o o
20 201
0 | NN N [N N N U N N [N I N N 0 | NN S [N I N U (N U N I |
100 - Chronic respiratory disease 100 - Diabetes
80| 80+
S S
e o 60F
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2 o
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Nephrol Dial Transplant, Volume 36, Issue 1, January 2021, Pages 87-94



Chronic kidney disease is a key risk factor for severe
COVID-19: a call to action by the ERA-EDTA

4.0~
3.5
3.0
2.5
2.0
1.5

1.0

Adjusted hazard ratio for COVID-19 mortality

RN TDITHEADBET —X LY

Nephrol Dial Transplant, Volume 36, Issue 1, January 2021, Pages 87-94
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Reduced kidney function :

None (ref) &

eGFR 30-60 ml min' per 1.73m? e

eGFR <30 ml min' per 1.73m? : 1@
Asthma i

No asthma (ref) @

With no recent OCS use @

With recent OCS use @
Chronic respiratory disease ; ®
Chronic cardiac disease P o
Hypertension or high blood pressure 9!
Obesity :

Not obese (ref) ¢

Obese class 1 @

Obese class 1 T 2

Obese class I : @ |
Rheumatoid arthritis, lupus or psoriasis .
Other immunosuppressive condition

0.25 05 .
Hazard ratio

COVID-19 IC& B TICEAET B VR IVAF

BHOCKDTHIHRTEY X7 &Y D 5,
CKDDEITICLYIRT Y R AE X %,
S EE :/#D—wTiwﬁWFtwﬁtf%E%@UX7E%t@U5%0

Nature 2020:584:430-436
A AE 5 4:52021:63(5):559-564
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A 1/22 1/29 8/5 8/12 8/19 8/26 9/2
poled | maay | Baam | ERaw | seaw | ExEw | seaw | Eaw | Shoan| RCEM
1aEE | 158 171 171 171 171 175 176 16 76
R 32 32 32 32 32 35 35 16 9
x| 65 66 69 69 70 72 74 47 10
oBE | 395 | 398 | 404 | 414 | 426 | 444 | 465 | 230 74
w491 506 | 519 537 550 | 588 | 603 | 310 66
iR itm| 40 46 46 46 47 48 49 14 "
e | 74 76 77 77 77 82 89 31 20
250 " 11 11 112 12 17 19 50 16
o | 154 156 156 157 161 168 178 99 22
xE | 216 | 218 | 219 | 22 222 224 | 230 82 29
B 82 82 82 82 83 85 88 19 8 | FpTo=
i 14 14 14 14 14 15 21 12 3 | 382/2441=15.6%
L 68 68 70 71 73 76 143 55 8
w8 148 149 152 153 161 163 171 14 0 | 9/2h%9/30
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2B igf%s Dfinal common pathway
S ERATS I 18 1 22

Brenner BM, Meyer TW, Hostetter TH.. N Engl J Med. 1982, 307(11):652-9. Nangaku M. JASN 2006, 17 (1) 17-25
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Brenner BM, Meyer TW, Hostetter TH..

2B g D final common pathway
s 12 14 T 22

N Engl J Med. 1982, 307(11):652-9.
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Effects of Losartan on Renal and Cardiovascular Outcomes in
Patients with Type 2 Diabetes and Nephropathy

Primary Composite End Point »
(%)

No. AT Risk

Placebo 762
Losartan 751

(o]

304

20+

10

End-Stage Renal Disease
(%)

P
Placebo ¢
Risk reduction, 16% .=t"'y
P=0.02 0

Months of Study
689 554 295 38
692 583 329 52

Placebo !
Risk reduction, 28% "
P=0.002 -
-
'.
o
4

Losartan

No. AT Risk

Placebo 762
Losartan 751

12 24 36 48
Months of Study

715 610 347 42

714 625 375 69

Doubling of Serum Creatinine @
(%)

o

End-Stage Renal Disease
or Death (%)

Placebc e »* ™
30+ Risk reduction, 25% -~ <"
P=0.006 o
o
K
20+ Losartan
10+
0 4 T T T T T T 1
0 12 24 36 48
Months of Study
762 689 554 295 36
751 692 583 329 52
50 i
o
Placebo ‘-’
Risk reduction, 20% .
40+ P=0.01 "

Months of Study
762 715 610 347 42
751 714 625 375 69

(Renaal

Brenner BM et al

.N EnglJ Med 2001;345:861-869.
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REEME B L U0LF0FHMmE &
$ER AR DRER(ISABEDEE)

(fE 140/90 mmHgii, MiEcreatinine 1.1 mg/dIZ#)
£HOEHME [mm Hg]

SIREME (mmHgl o0 000

70 - . 120 - r =0.120, p =0.577
110 - *
60 o«
100 I ® ®
50 ® o ® P ®
90 - °®
40
80 j « o = O
0 ﬁl\ 1 | 1 1 1 | 0\! 1 1 1 T T 1
0 100 200 300 0 100 200 300
$REK(FELLROT $REK(FELLROT

Konishi Y, et al. J Hypertens 18: 103-109, 2000
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Img/day] r=0.67, P<0.001
1000 -

|

100 -

10 A

\NFLZANRSRNE:

ALLL
mLLE

o

40 5I0 6IO 70
HEKARIME [mm Hg]

Imanishi, M, et al. Diabetologia 42: 999-1005, 1999
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EICHTB 7TV ILOHMR
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(mm Hg) P=0.006,n=9

70 - |

60 - Q
%
Bk

50 _ 12|S
Im

40 _ =

30 : l

Gl 5%
B Bz {51

7J<r_ E E"F % BT 5

P=0.001,n=9
[mMm Hg]
60 -

50 -

40 -

30 -

20 -

ARAET  ARARTE

Imanishi, M, et al. Diabetologia 42: 999-1005, 1999
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FRAHESREKIET7 4 — F /3y ﬂ%‘ﬁ (TGF) &
SGLT2HEDEE

. L I 3| EX H
Bty A TR AR A B. HaRmBEFHD C. SGLT2MEE
WBE|EIE (hyperfitration)
TGF#HE S TEH TGFIBEDIEE TGF#EmE1E
e ----------------------------------------- s 3
1 | \4 GFR l ® O—l
Bt A L A GFR s co
%E%J)\% CIBEF: (macula densa) HEDAR Na+j e hi @ smEppR EEAk Nav i i
\ Hi3R ET Ui ¥/ s
0
Na+/Z' ) 31— 2 Na*/Z' )V 31— 2 ‘
R I IR I AN
@
SGLT-2 SGLT-2 WTAL PR A
f f CHF3 J f
SGLT2BHZE
( ¢ N
J J \E'K*E

SRS MR RE T LGRS DSGLT2E T LI=Na+r &JILa—2D Bl
IR TTELEELGTGFEEMNEEIND

COREFEIZXY A MEARAHRRL B R EAIEMT D

GFR: RIKAEBE. SGLT2:Na-4' )La—R & #i% K2 TGF, tubuloglomerular feedback: FREIE RIKIAT—K/ Vs @% E % 5'6 él‘—_'. 2 5 /f F J: n

Cherney D, et al.: Circulation. 2014; 5: 587-597.



SGLT2HERE I IEXRIEIEZ ST RIEE IR D
FREUET IEF

REKERRE., REEMEDZIE

BRI HE S IRAE~DOETORE(FE DIEBMEEEZE DNE)
DER(L X b L R DR
2)RIBERE O MR 0tE(VEGFIC & 2 1EA)
IMEERRIRRE D EE

BRI SIMTE DOWE




MAP (mmHg)
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A sodium-glucose co-transporter 2 inhibitor empagliflozin
prevents abnormality of circadian rhythm of blood pressure in
salt-treated obese rats

a 2000 -
== OLETF # vizhicks T -
g © 1500
—i@— OLETF + ampaglifiazin E g
o
& W * O &
=
£E 1000 |
: e
‘=
=
500
b
LETO
OLETF
OLETF +
15 16 17 18 19 20 empaglifiozin
(weeks)

S S S
15 16 17 18 19 20
{weeks)
];Eﬁ []0-12 hour
. 12-24 hour
Q 24-36 hour
' B 36-48 hour
I 48-60 hour

0 2 4 5] 8 10 12
Urinary sodium excretion (mmaol/L)

Y. Takesige, et al. Hypertension Research (2016) 39, 415-422
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A Incident or Worsening Nephropathy
100+

90
g0  Hazard ratio, 0.61 (95% Cl, 0.53-0.70)

o P<0001
60
50-
40
30-
20
10

Cumulative Probability
of Event (%)

Empagliflozin

0 T T T T T T T 1
0 6 12 18 24 30 36 42 48

Month

No. at Risk
Empagliﬂozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

Empagliflozin and Progression of Kidney Disease in Type 2 Diabetes

B Post Hoc Renal Composite Outcome

100+

90

804 8+

704 79 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
£ 64 P<0.001
3 60— 5]
© —~
SR 504 ;-
[ —
28 9 2
Y 304 14 Empagliflozin
§° 20 0 T T T T T T T |
E 0 6 12 18 24 30 36 42 48
%) 10

0 T T T T T T T 1

0 6 12 18 24 30 36 42 48
Month

No. at Risk
Empagliflozin 4645
Placebo 2323

4500 4377 4241 3729 2715 2280 1496 360
2229 2146 2047 1771 1289 1079 680 144

A Change in eGFR over 192 Wk

Adjusted Mean eGFR (ml/min/1.73 m?)

No. at Risk

Placebo

Empagliflozin, 10 mg

Empagliflozin, 25 mg

No. in Follow-up
Analysis

Total

784

764

74

724

704

68

66

Empagliflozin, 10 mg

Placebo

Empagliflozin, 25 mg

TT T T
Baseline 4 12 28

2323 22952267 2205
2322 22902264 2235
2322 22882269 2216

7020 70206996 6931

T T T T T T
52 66 80 94 108 122 136 150 164 178

Week

2121 2064 1927 1981 1763 1479 1262 1123 977 731
2162 2114 2012 2064 1839 1540 1314 1180 1024 785
2156 2111 2006 2067 1871 1563 1340 1207 1063 838

6864 6765 6696 6651 6068 5114 4443 3961 3488 2707

T
192

448
513
524

1703

B Change in eGFR from

78+
&
€ 764
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N
—
£
E 744
]
E
& 724
9
s
3 704
=
2 681
<

Baseline to Last M

APlacebo (N=1555)

!

during T and Follow-up
@®Empagliflozin, 10 mg (N=1642) ®Empagliflozin, 25 mg (N=1686)

66

Baseline

Last measurement Follow-up
during treatment

I

Median, 3.0 years Median, 34 days

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




A pre-specified analysis of the DAPA-CKD trial demonstrates the effects of

dapagliflozin on major adverse kidney events in patients with IgA

DAPA-CKD population:

+ eGFR 25-75 mL/min/1.73m? 270 254 participants ( Hazard Ratio P Valth
2 gACR ?00-5000|mg/g imall ::) participants ::) with biopsy- 5%
‘ ?Oel;:niacét?::.emdamma ! with IgA confirmed IgA Composite primary endpoint
tolerable ACEI ose nephropathy nephropathy (250% eGFR decline/ESKD/CV or kidney death)
- With and without type 2 diabetes :
Composite primary endpoint in patients with IgA nephropathy (n=270) Patients with IgA nephropathy 0290.12.0.79) 0.006

**1 Hazard ratio, 0.29 (95% Cl, 0.12-0.73) :

22 :

20 Patients with biopsy-confirmed IgA nephropathy ——i 0.28 (0.11,0.72) 0.005

Placebo

16 Composite of kidney endpoint
14 (250% eGFR deciine/ESKD/kidney death)

r/_/_f Patients with IgA nephropathy e 0.24 (0.09,065) 0002
10 :

Cumuilative Incidence (%)
o

8
6 Patients with biopsy-confirmed IgA nephropathy : 0.23(0.09,063) 0.002
4 .
2 H Dapagliflozin PE—— ' —
0 v v v v ’ 0.05 0510 3.0
0 4 8 12 16 20 24 28 32 \ < e )
Months since Randomisation quagltﬂozm better Placebo better
No. at Risk
D liflozin 137 107 106 05 104 98 61 9 17 =
che 2 B B 2 % 5 2 2 R4 CONCLUSION:
IgA, immunoglobulin A; ACEi, angiotensin-converting enzyme inhibitor, ARB, angiotensin receptor blockers; In patients with IgA neph ropathy, when
CKD, chronic kidney disease; ESKD, end-stage kidney disease added tO ACEl/ARB therapy dapag“ﬂOZin

- - significantly and substantially reduced the
I ney Q \ISN Wheeler et al, 2021 risk of CKD progression

INTERNATIONAL
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Kaplan-Meier curve

urinary protein excretion

(mg/kg/day) 100 —— — control
- — — empagliflozin
800 -e- Vehicle t'>5 80+
empaglifiozin &
600 = Cmpad S 60 I
N
400+ GC) 40 - L
o
- Q -
200 o 20
0 | | | | | O I I 1 I 1
0 4 8 15 21 0 10 20 30 40 50
weeks weeks of age
samplenumber|
vehicle 15 15 14 11 7
empagliflozin |15 15 15 11 7
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RKHABA L (ESRD) 21T B 45EBIEEFTY,

HbBELESRDDRIEXRDEEFER (RENAALBR YT #EHT)
(%) | HbjREBIESRDY R4

60 -
* p<0.05(vs Hb=13.8g/dLE¥) ESRD
. * (BE#)
50 Hb (g/dL) n (e p
(95%Cl)
40 4
E 1.99
S . <11.3 378 (L3r05) 0.001
5 0 : >11.3~125 YA 1.61 0.020
® = : (1.06~2.41) .
T 20 -
; o 1.87
3 >125~13.8 [ELE L 0.002
10 -
‘_,_.—"'"_H_I_ >13.8 395 1.00 -
0 T I I 95%C]: 95% 4= HA X e

|
3 4 (4E) T EElS, B, AFE, BMI, BB¥E, m/F (SBP, DBP). Mi§YL7F= A, PILTS{H. Cafl, PlE
BaLRTA—)UE. LDL, log(M)FURUR) . log(R7ZIVIZV/HLTFF =) CHIELI-E

2
3B BhHA R

X RKPABTE  BNFLEEBEOLEN

RENAALRRZRICH 1+ 2 BHAMIZEET 29 IMTEL T, BEEET 228 BRFRELSIBIZHFEIR—RSIVDATS O Y (Hb) [ELER%E
1&%&@%%%’&%(?%)'\O)féﬁ’ézFﬁBAEEFaﬁiEMu:o ESRDDF AEHERRELI-%. BT ECoBINF—RETIILERNTHDEE
D 7R L Zo

Mohanram A. et al: Kidney Int 2004;66(3) :1131-1138
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KDIGO (Kidney Disease Improving Global Outcomes : EIFRBI B IR A K54 #48) 2012: KDIGO Clinical Practice
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ﬂ‘ Hb 11-13g/dl (Epo+) ¥E e

1.8% 31.2% 0.0%
G3b 18.1% 71.6% 0.7%
G4 40.1% 54.6% 1.9%
G5 00.1% 44 8% 22.4%

17K=¥%kt J-CKD-DBZ£E#350508% & V)

Sofue T, et al. PLoS ONE 15(7): 0236132, 2020
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The Spectrum of Physiological Responses to HIF-1a and HIF-1.

Hypoxia
<— HIF-1B8
HIF-1la
BRE IxLXF—RB OEHE mEHER — EPOE4LE  HKFRATE MmE#raE
|
Cljeosis | [Mitoehondiial VEGF NOS EPO Carotid body Alrway s [Reneimic
genes epithelium endothelium neoplasm
Hypoxic ATP . . Pulmonary . Control of Lung - Cancer
metabolism production Angiogenesis circulation Eiythropoissis ventilation development Lung injuty growth

West JB. N Engl J Med 2017;376:1965-1971.
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Prolyl hydroxylase domain (PHD) inhibitor protects

The oral hypoxia-inducible factor prolyl hydroxylase inhibitor

against metabolic disorders and associated kidney enarodustat counteracts alterations in renal energy metabolism in
disease in obese type 2 diabetic mice the early stages of diabetic kidney disease.
DKD+HIF
METHODS OUTCOME —
/ o o \ - oL e - T‘::lchdes‘eri' o) “Mitochondrial burden” : “Metabolic reprogramming” S
HIF-a ﬂ, HIF- u — degradation so ' 300 N [ l
» 20 ——— S
; [Arioo acd}, ... RN (Ao acid lpg ., peFaiyaci]
PHD inhibitor " . T .
" Amino acid k. Amino acid ]..*‘
l o w+t;w oblob vehicle 0b/ob enarodustat O Widype obobvehicie obob enarodustat 3 "“\“[&Mi’—‘) . \ IMD ’
HIF stabilization —» Target genes 1 a0 Sy ' . St it rof +—{Aminoacd | = =~ | of <pt[Aminosgd]| * .
\ S EPO, GLUTY, etc/ e SR Glomerular maclophage infiltration — . Gggl\Tegr:?glzgmninga - Impristont b PR
8000 == oblob vehicie i R . . ;}
b C NS QR SRR et ng HIF stabilization reduces “mitochondrial burden” by rsnal\
ot : R S N taboli ing from TCA cycle to glycolysis, .
Do PHD inhibitors have protective Jat X { Sas NGRS *1n asscciation Wit pathokogical Inprovemert iy KD, CONCLUSION:
effects against metabolic disorders e - ‘ HIF stabilization counteracts renal energy
2 ; : metabolism alterations occurring in the
dndessceatedkicneyidiseases g o * “ kldn Hasegawa et al., 2019 early stages of diabetic kidney disease.
INTERNATIONAL

OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY

BTBR ob/ob mice were treated with

a PHD inhibitor (enarodustat) from 4 CONCLUSION

to 22 weeks of age. e ) e :
PHD inhibitor (enarodustat) improves glucose and lipid metabolism and

shows renoprotective effects in BTBR ob/ob mice.

doi: 10.1681/ASN.2019060582 | AS N

JOURNAL OF THE AMERICAN SOCIETY OF NEPHAOLOGY

Mai Sugahara et al. JASN 2020;31:560-577 Sho Hasegawa, et al. Kidney International 2020; 97 : 934-950,
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