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fERE®E

X GFR X F4 Ik fm T8 gy ok

Contribution of low GFR to the global burden of disease

SRR R, GEMEREERRR
(GBD, Global Burden of Disease) 2013
FRAHERFT R BIERI: RS/ NEKE
it % (GFR, glomerular filtration rate) &
B ERAG NPT RN EREE, 8T
GBD2010 & 44 A % GFR, % B & KA
fn%E Mario Negri Z53 T BT I R & 1E#
Norberto Perico £ GBD2013 4 A fik GFR
FEREHAE “ B R S — T R R BORE” .
¥ T — TE 58 % 188 AN R £ 1990-
2013 (A REZE T 53 HT, 2013 4F 57.2%
L ERIETS, 41.6% 4 Ik {5 5% 1 B Ay 4R
(DALYs, global disability-adjusted life
years) JEH 79 MEFEHA, R, HEM
AR E N R R 55, Hp o4
AR ElREE, GEEE R, S
Gk, JLEMBSRERAR, WEHSE,

ZSI5H, & BMI, G—TixS 43k DALYs

TN 5%,

W 4 e FF =5 24 2010 4R 50 2013 4E 2 A
T RAEZHRI AR N E, 2013 45 1040
J7 IR 46 Fe THEFE TS, 1 1990 {4 690
J7, 2013 5455 1990 SF1470 49.1%,  tE4h,
Iz 448 1 T 4 72 2013 4R i £ Bk DALY's
B R ER R, 2000 1S Ak A

WrEEHAE], K GFR (% X% GFR<60
ml/min/1.73 m®, HEBRZRHIER) 5140
Sur RN, MRS R R GFR
FEOFE T AFH 1990 4F 130 J7 #m =
2013 4£ 220 F7, H4im 65%. BLAbh, 1K GFR
7E 2013 £ 2Tk DALYs 1 /e fe 3R R HESS
14 fir, 1 2000 ERIHEES 19 fir,

Perico TR “fR4E DALYs &2 G e A
FX B AT, SRAER PR
GFR fEfEl KR AHESE 7 607 , — Rk,

RESEARCH HIGHLIGHTS

{E4 DALYs By /G K%, Ik GFR HE7E =
WeEE . WM. = BMIFEEL, S BRI,
EREEEZ G, (BERTAXEERER
B EE S I E K GFR e R, 7
2013 GBD &y ARIFT A fEle N E#E
AR, R E R A TREEERE A B
TR S A AL EEIS TG A T A R IEBUR
Perico Rl 50 F A T HE & Bk ERE, FE
N AFABL R I TE B B 2 T AR B
P M R R B,

Ellen E. Carney

J&3Z: GBD 2013 Risk Factor Collaborators.
Global, regional, and national comparative
risk assessment of 79 behavioural,
environmental and occupational, and
metabolic risks or clusters of risks in 188
countries, 1990-2013: a systematic analysis
for the Global Burden of Disease Study 2013.
Lancet doi:10.1016/50140-6736(15)00128-2
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RESEARCH HIGHLIGHTS

ARG

T /R 35310 H T RS 4

NEW ANTAGONIST PREVENTS I/R INJURY

BN At & LN OB R R ()
MBS B / 75 #E (UR, ischaemia/
G R 2 M E R (AKT
(EEN518 & 4N
#% Pt 7 (MRA, mineralocorticoid receptor
antagonists) {1 F AL il A0 88 170 1 O 'S
YRR B AHARR, H AT, Frédéric Jaisser
I B B 7% 45 SR 2 A BR-4628  (— il 4l
JEE R MRA) A]THBE S it UR #5 SR
e, ZIER PRI R B 2k

(ETjy, endothelin B receptor) F5H1#IIBEKT .

BT IR %S AKI FRIRNZ R -1 &
Ho2 RAY, fFR N 7R O SRR A A
B VR k25T BR-4628, 5 Ho &
WA R R B, e, A

reperfusion)

acute kidney injury) ,

RREL, SARFITH UARET, R
SERE /NERGRRE S T8, EV
R % ZHIEZ G 3 /N 45T BR-4628 7]
B RIS B IR O e B ThaE, HK,
BFZE A RTRH, R d, VR ET
A R ER T % 5 BT 2606, MIMPEART
eNOS JEHELI K —R L RmRY= 4, Wik, 7E
KR A E %57 BR-4628 F1 ET,, £ 515 7]
AFFBGSHMLETACE, HRIML BRI

ABFEIEPR, H5R3F5 BR-4628 X4 ETy i3
EHIEEEER .
Jaisser #EREIE:  “FIHZER/ MR,

FA TR MRA 7E\5 i VR 4545k 1%
R4 E RVE R RUREARRE, EZREERA]
SRR B E A E R PR M B TIRE £ =

B FO PN R AR AT B SR AR .
SN, BAOTEKRBRBIITHRAP R, XEE
BT A ARIAER H 2O AR 09 IR v 2 45 A8
G AKL I PR IRSG HE R FR B A, 05T
A GG TG —TRaFLIGE A3 (EPURE 7%
8 NCT02490904) i {3 FIE (5
—H MRA) 7EBBHETAIEBIE T

Jessica K. Edwards

JR3C: Barrera-Chimal, J. et al. Sulfenic acid
moficiation of endothelin B receptor is
responsible for the benefit of a nonsteroidal
mineralocorticoid receptor antagonist

in renal ischemia. J. Am. Soc. Nephrol.
doi:10.1681/ASN.2014121216
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0

ST EXN S BRI

Efficacy of chlorhexidine against catheter-related infections

SERRERIE XS,
fEET AL, H A,
CLEAN At or A et TROpT SRR B,
2% HWOTE - ERBH R B E BREL 5% R4k
BT — PG RE 58 7 OB A M1 58 A O i R
LA SEMEE- L LR, /I, TEH
AT B PR R R A 2 PR IR S AR
TEMR R LR,

BERE
Olivier Mimoz £

“o X BRI T RERBRERE
BEFEEEN

—JIFh. FEHL. xR g Ak
HikE 1A EERT R 2,349 fR 3,
XERFEEDHF-PHROBHKSE, MK

BTSERIKFTE . HEETPEHFTREL
A, BEEMTFRSARAE. HF 1181

PIRESEERCTE - B4, 1,168 fE
HIRAEEI — S, BHPEE —ER

Ep e b R Era il =n R RV SilE =87 -2 7 i
W SE 2RI R E i, T
EAE R B B IR A

AN BUESE, ESEmARD R Z
ESEP PR RAEEDR, 2% S0ES
70% SR ERAYIR & HIF = &8 A — 240
FiK., HELETRAERB—ER, LEZ
TR S A 2 M R BRI T 6 1,
G MR D T 5 5. TEIHERTH
P FIE Pe F2 oo 5 B e AR R v
WETEEE (P=0.3877) ,

Mimoz R8s “FEAERI A LT (B
FERAPLH—IER) DERMH, EO
TE T AB VA R N 1% 2 B B OB B s, (R

KA SARUGFAMRILEE . X,

RESEARCH HIGHLIGHTS

ZHL BT RIS R T ARSI, ER
HOEN FEHR RN BEEA.

PR GRIAY, XEEHT AR BN TR
SEHRERENERSE, FETRE A
HHEEFEEE N, MIEETIEFA
FE T IR, HEEMBFA
it sna SRR iy 22 I

Jessica K. Edwards

JR3: Mimoz, O. et al. Skin antisepsis with
chlorhexidine-alcohol versus povidone
iodine-alcohol, with and without skin
scrubbing, for prevention of intravascular-
catheter-related infection (CLEAN): an
open-label, multicentre, randomised,
controlled, two-by-two factorial trial. Lancet
doi:10.1016/50140-6736(15)00244-5
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RESEARCH HIGHLIGHTS

=il

S sFi—1 BIF X BB S T REIZ A %

sFlt-1 removal seems to be beneficial in women with pre-eclampsia

BP0 N G BRL G PR I 3R 4 8 B e 12 2
B BT ¥ Mk Fms FE B S B2 RS 1 (sFIt-1,
Fms-like tyrosine kinase-1) ®]ZZ4FIZELSE
JEFRZ AR IR, sFit-1 B—Mbuin &
EREH, FRES ERILTIRBRRITE.

TE Ml 1] &% 3 B9 ) 2 BT 58 1, Ravi
Thadhani 7 £ [F] 25 {4 i — i ofm 0 4 S5 1R i
FR ) R I IR 50 B8 A i 11 IR 58
JEFIRARE (23-32 JIEIR) MR IEIARY
sFIt-1, A 7% B0 o i 32 E i m] LI IEER
HEY sFI-1 ACE PR R 18%, HH 50

ITIREB SILEFELE T HIE IR 44% B XK.
6 HAP IO — MR R ERA
7T, ABEREIREESFEIER T 8 K A8
tbZ2 ., S ZREEZIWAR =17 ED
REBIRTY, HIEIRNTAESERT 15 K,
FREC, 22 ZREIGITEVEIR TR AR
JRHEIRIS TR A T 3 R, RABZIE N
BRI SR EIG TR E AR K .

Thadhani {%i: “X TE =5k FiRZ
s, iR RS — R 22 )L AR 3

T B AER B A ) L RERI R DR R G 2= A4L

BATIAE T Z AT —TABE LI RIS L
SERATH K B BB IFROIE (S KBk sFlt-1
FEXESEI TR ARy e, 7

Ellen E. Carney

JR3Z: Thadhani, R. et al. Removal of soluble
Fms-like tyrosine kinase-1 by dextran
sulfate apheresis in preeclampsia. J. Am. Soc.
Nephrol. doi:10.1681/ ASN.2015020157
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PHD #1637 24 1E CKD &g

PHD inhibitors correct anaemia in CKD

P T 030 WA PR X 56 O 7 % B R A,
FHRIEEHE S H 7 il & B2 L Es (PHD,
prolyl hydroxylase) fIlI7 7] 1 411\ ik
5 (CKD, chronic kidney disease) B 3%
MBI ERGEIT ik, PIFRE IR R 5
U254 GSK1278863 Al roxadustat 7EHfF 575
S5EhRN=ZERLT,

GSK 1278863 Iif5 R E AU & A Louis
Holdstock fi# #¢ 1. “ 24 g5 CKD B # %
M BYE T 77 1 B 20 AN 40 M AR 3=

(thEPO) FUEEIKERFNIGTT , XPIF 5k ED
FAERY REyZ 2 b A, PHD HIHIFIZE K
NP ARV R ST AR v 1 il kX A
PSS N A E=R: ) A N vl T it ] R = =
LGN, 7 B T RIBAL AR AR B DA,
[ FTAIERA PHD 015 =7 B IRIE 2R Hh B9 2k 1
FEHIKFE, BIFEAE CKD & i E

ETHN IR TE R TR

Holdstock 25 A W35 &% B, 1F 73 {5 &
252 thEPO &7 HY4EZE T CKD 7 1M1 & %
o, %49 H—IR Ry GSKI1278863 597 4
FRER 2RI IR S A E MAEA
K, BEAh, X 20 Bl i B T B O T
FER, BTREZMFIR (XS5 mg)
BENSZEEE[E] thEPO JATT HUIMAL & F7KF.,

TEA TR 5T 5, Anatole Besarab J%
HFAZEEBE X 60 2 ik ENTE I E
HTRORIM B 9T, &I roxadustat PF
SRR CORREE G TT 12 ARRRETS 12
mMAEEZ EPO R {LUIMiaTT BRI
& H 7K, Roxadustat 557 H RE B 2 EK
BEMME P 2kIAZRKF., Besarab 2% :

“EATOH TR, ERERREEZOR

FRAWEITHIIE LT, roxadustat #F[ LIFE (K

RESEARCH HIGHLIGHTS

BRAERRZKE, (AEREN AT 7T 51551
Ve

K3k 2% T GSK 1278863 W 278 ik —
TEARIZ 2542 6 %% thEPO B3 /D 0 15
B X, B B9 T Roxadustat [ 4 Bk 22 4
RIS 0 T HA IS PR 7F 5 15 A o 42 i T B
FELENTH CKD #il B hikfT

Ellen E Carney

JR3Z: Holdstock, L. et al. Four-week studies
of oral hypoxia-inducible factor-prolyl
hydroxylase inhibitor GSK1278863 for
treatment of anaemia. J. Am. Soc. Nephrol.
doi:10.1681/ASN.2014111139 | Besarab, A.
et al. Roxadustat (FG-4592): Correction of
anemia in incident dialysis patients. J. Am.
Soc. Nephrol. doi:10.1681/ASN.2015030241
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IN BRIEF

wRF

WRR—ME R EREHE T

Anti-TNF agent choice impacts cardiovascular risk

HHT R ZIRIAR S SENEE LR, RIRESE O TREI M E R RAR T A, Hovuamel 5 AR I SHFARYNRAHML, SRZ#RIAZR
BUNRAEEASE B R E S R AR ERE)E, HEIEME aE g, AR, xR NRUEAT SRR3R AL I =] R A i
JeRz. WFFRE ARSI B E T, 18 BT R R Pl SR R A BV AR

J&3: Houamel, D. et al. Hepcidin as a major component of renal antibacterial defenses against uropathogenic Escherichia coli. J. Am. Soc.
Nephrol. doi:10.1681/ASN.2014101035

PR

TEAK CKD BERF A

Outcomes associated with nonalbuminuric CKD

BARBFRARTER, 1R (TIDM) BEREESRIBIEEIER (CKD) FRHN, (HH 50 Sore £ S R4 e
SIS, TR 3800 () TIDM M B (TAOMEE SR B, FEARNTE E1RAD CKD B (L5 2.0% (78 B)) . Bhih 13 507, KEFE
IR CKD %% O S SR 2 BSE TR RO I, (2% 2 B8 (1 REUE FOBERS (ESRD) MO 3E,

J&3Z: Thorn, L. M. et al. The presence and consequence of nonalbuminuric chronic kidney disease in patients with type 1 diabetes. Diabetes Care
doi:10.2337/ dc15-0641

2HERG

HERMEERNE R IE

Large burden of acute kidney injury in China

fERE, aEERG (AKLD) E—TREZEERE, £T Yang FVTRENIRE 44 REBREBIRET AT, MAIEF 2013 F£HE
A 140 75 ~290 77 AKL B E AT TERRTT, (B 742% BB E RIS AKL, i, (X 21.4% 2 AKIREEWESEEER, 7
BX TR HAS B RIRTIHIER AKT BE ., (L 59.3% (B EAET TERERIGTT . AKUERISHT RN RS B R,
ML Z SR T LRI AKTIF12 B E LT AR,

J&3Z: Yang, L. etal. Acute kidney injury in China: a cross-sectional survey. Lancet 386, 1465-1471 (2015)
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B R

5 RIBTR T — A

The glomerulus reveals some secrets

Agnes B. Fogo

NEWS & VIEWS

SR ED, ERERE T YRR WM ER . IgA 55 WUERAFNH HERIRET EAHE
SRR R T REE, RIORIT IR SRN WRGTRE, DEREEE AT 02 AR

FE RAMARIE

TEAh ARSI 7 fo H 2R B 5 ek R R
AT TR TR S /N BRI A T #AR,
EREHEBREER (MN) i, S&H
WA IR, BBk AR B A2 21K
(PLA2R) "2, I4h, % BUBE 2 (kR fir
FH 25 F 18 6 (TRPC6) [ZEA5 ] o] 5%
MR B/ NERBE AL (FSGS) °, i
JR4E 1A 38t (5 1t FSGS &t R 4 4 i &
HEREESENX—MAER T E,
EAFME EE A, —28 ST RR
(CKDs) LB EHN, S54mmalsE
[ L1 APOLI R FHE X", 1gA T
7 (IgAN) HYRRHIEE ZEBH, btk
5A-1 (BRPRFENIGA TR) M5
FREEALIX A A S, i IgAN REE #
RN TR 5 R H O RA—MER,
AT HRERE AR IR GIE L, FMA
C3 {77 F 8 = HAT AR 2 A /)
BRI RO AR ER ™, Ry BREAR
BERBIER 5 T ZWILHIRFiA R S R A
RAIRTT .

BRI st = Bz — &R B R
EYEMN FREHR., BT RO EE# T
SR, AESE (140 Heymann 15 %8
FFAY megalin) 7E A2 B E HHAREFTE,
Beck 55 N\ S® JH— R E B A TRIN AT 5,
MAEHE P R S th I & T IR F R IE /N,
FEERUR SR & M MN FR 35 RUIML & FEAR
i E A RE | M TR A e i
SITRITURRY PR 186G fEN)—EEHE R,

T®E

PRI T H A TE R A g #Y PLA2R 4t
B, TENG RS W 4 IR & MN [
# 70% 7 £E & A PLA2R BT A4 iz
ZIRRIET AR, EEAE, AT
TRIERY MN B &R =T PLA2R, HETR
/NELBIRGEBRERRSE MN H% 4 PLA2R FHM:
IR ER I 75 PLA2R Bk FaiE, A28
RS, BE¥EEEETERY 10% WRE
P MN H PLA2R BA#:RIEE FIRBIH T 5
—FBUE, BT BM/MOEES TAC, X
ety RN, B KA Z IR A AR
T, AT B4R L IEHER MN B,
e R I ERIEDR

s, BRI —2&
& PRI T IEAE 53 #T PLA2R A 7K P BLE R
B TFAESOE. T#EE SRR
&bk (#1140 HLA-DQ1 #5C M °) BUikis
e (P sREAR K NEE) |, FTRER
HREIMNO LI, TRAIREA 25 B EE R it
T IR ) L 2 T AU A
JBTiE 53 X B 7E 15 /N ER DU AR A
RAUWEAFRBREZ, B, FIFAL,
IF AA EMHERATUR RS, TRIER
TEM R AR RS T IE 2K, B
oo WA et K H AT A e b
HEL, RHARERREZAFNIRT S
%, A, X—HRSETEEEHA S
SHITRY (EEBE TR Ys (DDD)
REIITRR ) B
JR % P FSGS & — M LEY B /NBR R
7, HBURHIEIAHE T A, 2,

W 5 itk FSGS BRE FTRE AT TR R EL
PR A BT B, e B WA EOR T
FSGS /1, XEE@EM AT REZ F T4, K
B R e FSGS &35 A5 B Al s
&R BB R FLIR B 2 A i e T8 /N
JEBEHYH 53 28 48 G 5%, )40 Nephrin,
Podocin FiI o -actinin-4, T, TEFR MR
E 5 FSGS v & I T FH B 18 & TRPC6
FrAE§8 X . BRTUE THEESTE

@S, W TR A AN L KR 1
BRI, TRPCO6 57t 7] BE A AR TEHUA 1
FSGS s M EHREZE ., Hib, TRPC6
i M BN B e A2 RO A N I 4 22 FT RE
FREMEM G, HE—FSEEQRME
INERBEATHERE AL, SRR B IEIR T

—MNEWSIHE. FIREIER: Hi,
215l TRPC6 Fak A& HEmT G LR Al rhse
PR ANER I G RRIERY . A R B RIS I
PR BLATT RIS .

BEF T ik B R AR I T W R
IRt TR, SEM AL, EMEE
E A FLE CKD BYAm XSG T 4~5 £,
B I EAE S M CKD, HIV A8 5% B
AN FSGS, 2k P4 S BRI 50 A B 17 3K i
N5 APOLT % 2 A 48 Sk G1 Al
G2 ZAIfE ek . SEAM A LAY GO
SRR, XER AT EELAAK
e R AV Bl R, SRORARINIM G AR
s U REIR T R R BE L E T,
BRI XS I N BL AR, (BIE

wﬂ*r3
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NEWS & VIEWS

FERETHINT SR, XFTRER
0/ BUSER S RN

F TR 4N

“PRIES - METERE
TR FFHER T A7

BARARE

IgAN WIS AR AR, RES
Zahre, HERR IgA B N 2R E IR
PR S Y LR SR B — Tl 5 TR T 1%
FEET R O FE—RTRE R, #H
7E X IgAN E IS FEAR BT B R E MR, U
WERHEE PR EE, HIHE TR
AR R, BRI SRR BRI
FME, AR S /N T aE T B AR
AR BIERAEMERLE, BALMEN
FAfEIG e, T B R AR B B BN
ZYE / RIBUEF AL (525%) . REEA R
FI3kE T iBRY MEST 14y, BEIRHIBTZ

BAIEH 5225 T XM ik, AERED

TR TT I RE 53 T B ot Jo DARS: PP (5 12 (i 2
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Genetic dissection of kidney disorders

Friedhelm Hildebrandt
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Acute kidney injury—a decade of progress

Rinaldo Bellomo
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Slowing progression of autosomal dominant polycystic kidney disease

Robert W. Schrier
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A spectrum of advances in renal transplantation
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Kidney-brain crosstalk in the acute and chronic setting
Renhua Lu, Matthew C. Kiernan, Anne Murray, Mitchell H. Rosner ¥ Claudio Ronco

HE: SREEEHINZREDH
BEE5ENBFERERXE, I8
INFIERAMARET, BiREE AL

B?—E:f 3

AU R 52 0 '\ AR AD AN A9 (AR FD JE (R NAR B B B ok, R

MERmEERRSES, BEE

lﬂ:_l]x

REVIEWS

— WA RE TN SIS HE B ERAA Y BEERTFEERE X,
SHIE RGRR, WIS R

AR GER, URNREAERRNSSIFSKROBINMERATR
Afpth, FRASRET AE @i AR R

FiIFSHHRHG. MRS H . BUNMMEN. BE5KBERBETREBEER, ERNNEBERARNH

TURLD 7 IRESAEN KB4 E
RMBERFAEITIR T/
3lE

BB R (CKD) EEh e RMEZAILT
AL, EERTEREERES B4 13.1% F1 10.8%,
HRAEE/\BRigid = (GFR) , A[¥ CKD 524 5 #1°, Hrh
LAHIERS (ESRD) 324 CKD 5 HiEB E Q4R BT
(MR BHTENEIEENT) , FREEHEEIT, CKD &
AR TR R A RGBS, I & RS, AR
B, SNEMAE AR A 2% (CNS) Theesds ».,
ERELEERE (3~5 ) CKD B3 (B /hakigd %
[eGFR] <60 ml/min/1.73 m*) 1, I\ZIThAE 55 hhE FI%
AT, SEANMEGEIRNETLR. Y4 eGFR T <45
ml/min/1.73 m* i, IAHIZHRETE S FFE °, 4 eGFR <30 ml/
INHITHRE 2B R B 7, eGFR 5iAHITh4E
TREEURR B ER S, EOIMmE R (Cardiovascular
Health Study) 1, S EPLEF >133 umol/L (>1.5 mg/dl)
AL VSEHUEE >115 pmol/L (>1.3 mg/dl) , wT S E I R X
3N 37%°, TERIHI0IZ 552 TE (Rush Memory and
Aging Project) 1, 48 eGFR 15 ml/min/1.73 m® ) R %f
BARINFI DI RERI RN 55 2% 3 4 XA A15) B 19 5 T AR
Y, 5 APOE-4 &I 55 fir 25 R IA E1ZhRE 40 75% 19
FMREY >,
CKD 2225 (1B I B 75 K A
o H m?$w>ﬁ5m%%”(xnﬁﬁ¢ﬁmﬁ%
M A GBERR AL TR LA, FIREEIE BAE S, 1
BT A B 5 o [RIW A) ( ER ROAE , B
LA FEE AR SR T A (1)
AMEERG (AKL) RICAHBEEEE T, BHEE
48 h 2N, AN BN >50% (554 KCEEE g

min/1.73 m® [},

EE AR 10 £5,

m

o

2RGIFRE, BEITHE AN hiRiHE

LS fE)
25_?>6 h) 12

SURARM R (DR, RE <0.5 ml/kg/h #F
o AKT {4575 5 i3 M 8 A FERY 0.25% Z (&
BE AR 2.41% R, BB E 4 30%~60%" . AKTHH[H],
oA R E o O A A SR s . 4B, A
TEREER AR AN, SRR K B SR AT RAR IR 7, R,
AKI §9% A= AT R 2 il 2 5 8055 e AT i i 0 e

ALziR 5y #T T CKD, ESRD Al AKI B K AME 7
G RNR BRI ER KRATBENLH], R XEEER
RN E L E (ke TR as . AR RIAAIBERS) A5
FAEMAEEM, &E, BT T AKLN & & i 65 1 FE =
PLE, mEA R, SR, RERrhe s

CKD 5 fii Ifn & e 95
CKD 3 Ayl B AT s PR i I 5 52 97 80 32 2 TR
CKD ##(1 55 ", HIAMHE ARGk E &,
HIERAER % . CKD B A R RATINE, AL
T e 5 B e AR R A L B A AN LB R R
i B 555k eGFR A& B RAIMLHILL I 1% eGFR A& H
RSERERG R Y,

iR =ES TS
By s AR aEE, FIRE A ENERE
MM E R A, XERUMERRLE, ek, 2HRE.
s RERE (LA SEALHI A S ™', Bk, #E CKD
BE T ME R — IR R A, angm i Py R B A B
2 RRE-FARNE P, ATk A B TR 2
WRRE RS EE (FE) (B 1fE1) 25,
/NIEEERS (SVD) ZIEEm/Nahlk, /N FIEm

FRGFE T ENNERNKIRZ 0, KR
AMAIE M S RBHN IR KR AE, 52187 B eI B ERIEAESEIMN T 7,

NATURE REVIEWS | NEPHROLOGY

Volumel

| Jun2016

(19



REVIEWS

Eh

AEHEMERAK (CKD ) BESHIUHERGITAE, BEHER
J:’ﬁT ELE R
s EZAR. BNERIELR (GFR) THRAO¥MERE OB F
(Cystatin C) #h0, ERMERFTNERER, BEENESTEHN
JeAbAESES
- ZhEESBENNCKD 2ERENTIBEHLE, EHNGLER
HEURENAG ] SEREFNESE
- EMEERESZXENGHIEEMEMRR, TEXRUATEN
SERR T X NPFTIhEEFIT 17 ERPE
- AUBRGE, £5XE. FEUEMER. BIKBENEY S
BUSBWMRG . TEEFHFKM

B 1 MRI RRigEEERBEMERKBERE. a #EKE

TRRERE MR B REEIRMEIE (Fk)
B MRl Y SRS m (IVRZE L, %’ﬁ*\
MR, NTEPEP N e hENd EENERHFE,
REXEERES
Am. Soc. Nephrol. 24, 353-363 (2013).

MRS, WSk i e
WM E SR, BEXHERERERER (S0,

RERR RIS ) *, Kk SVD DALY 2 # X
/\%g,—'—- 21
i B Brim 2

oG 151 o A 2 B A g 5 oo AR 2 e SR AR
FRIFECHTMEAEF (& 1) *
#J CKD BERIIFR TR, 5 32 BlFE CKD S IRA (6%)

o b ML
) FE

2 AIF T © Bugnicourt, J. M. et al. J.

IIXH}—‘*H ﬁu

L N
o —IENT 52 B 30~60 %

FREE, CKD ABEMHURERERE (33%) EE

Xt MR R RHTAR TG, 08t B Rz T i
F B A U 3 0, BT BRI I R g b R L
eGFR, & RAING B0 22 2 [RIFFfEAR R, W& E
TR B ATIRIE R AR 77, X —BR Sk R A8
ST R AL PEAR G0 AT T SCRY I BRSO, BT 5 BAR
5 CKD EEHEMIME M B ar i, HAbx B Bk 2Ry
MR E @Mm R, BIRMRS. BE. OMmERRS ™M
wum (% 1) .

ZE RN T e R P A 5E

TEREE R E CKD BEh, RRMNELRERLN
10%, TfEdE CKD AR X —Eb B2 2.5%", tngipnd,
B IS A F OB E RS R, R & S
L, X LR E R RE S 2 T CKD B F 2n R R R I, thoh,
eGFR N 5 h B EEREEMRE . —If meta 7%
., eGFR<60 ml/min/1.73 m* 5% th iy % A= a7 #H ¢ 7,
HAabsrtbiirr, 5 eGFR kML, ERIREX T EE
BoAREE 2,

LI 7T IS, eGFR TS5 MRUSIAITEAE R (5%
FIRER) B EER (B 1) *%, =65 FEH,
EWLEFAT eGFR AHEL, 2 bk &0 Bk 25 H 470 611571

C) 5T Al IR B 158 5T A AR 26 o 3 5, o — 5 RO RF 9
ToHE R I A 5T /2 CKD i 25 15 i 595 2F Ji 9 i 7 il 1)
R, B NS S R AR E e AR A

CKD B A I (NN & & 7 55
FOIBMERG P/ N ) BRI R A 26%~61%, — T T ER
BERIREN E o B on, (R R B R SR A B
JharAEs . CKD th SRNEHIMAY % 42, BRI AAE
¥, EBEFMABREDAGEE (B1) *,
HIFHEERMER
REErRER

TEIM R FEAT B TR 523 AR R B 4 fa b B 3R |iE
Zhh. SILE. BERE Y AIENEEE A SR ©.
PR = B AT B AR rh iy e R R A i,
Tii i 56,000 {5 1M1 i 335 A7 £ 3 9 K B e 798 2 i 9 4
R, RS R A A rh g T 2 s RS SRS AR

(Cystatin

[%HI

T i 20,000 Bl >67 % By MK IENTIR T BERIT
TR, TIREMREITRNE B B 2R B AR G

20 | Jun2016 | Volumel

www.nature.com/nrneph



REVIEWS

i (E2, &1 £1 CKD BEMMBARNEREE
JEE ERRiE
B EE MEEREE
s BRESR i CKD B HEH
_ Vi oS

CKD % % ke 4 b R E A A Bl o I e 7
T2 Y, EALRI C. ﬁﬂ¥%i%mﬁ“‘ﬁﬁx 5 vy X x4
B RIRE Y, B EREES, grsasn TF < v v

*ER’% \/ 19 \/ 34 \/ 34
PR RS BIESS, (B X AR R AT T i 2 S—— e o L
BEBCE ISR TG M TS 2, — TR BB M 224tk B 2 mAsSH X1 X X
meta AT, FELEB AT 25%, Wxmpgy — C0ERE v igr‘ ol
BHEFE
BRI 19%™, ST, {88 M ER I R IR B 2K bk S e /K S R B Pl BBREEEARE, WEFN KA
o 45 " \ fERuRAY

LI XA g BERCR , (EHER4E: 2 B B I
T EREE P ARRLE, TEENTEEERESE, BEAR s NA NA
Bk A R T SN R DDA R RIS R R AL, eGFR v NA NA
B . EPEREOREEFC v NA NA
MﬁﬁMéﬁ%%ﬁi$$%M@ﬁo%ﬁ,*m@mﬁ an o v e
DFIRFST L 3, TR BITaITIRE D, IR R, SR v v v
5/ (200 mg) B KIS, 2T KH R (5200  SEHHERME A 7 i
mg) BRI — AR R A o
RESESE REI REI RE

ﬁ%t¢%ﬁ”o%NL%$¢%#%%E@H%WHW L IEE
VeI T R Rt — 5T (B2, & 1) . BAS NA S RA
ENTEEN NA v KA
ETE M NA X RN
IniKEHEEZEH EF AR NA RN K

RErh R M BT R S R LB RS, % i DA AH A
s L JBERY 810 £z CKD =i E AT PR ME NA RED RE0
R AR 8~10 15 BY X T HH, B I A o i
OENTRITRERE R TR (CEEHmMMERRG) R EPO NA SRA&D R0
B MEIRES 3 2, MREIT R TR b . A4

iz L WEE. V. BHRKREZR, x. EBKREZ, CKD. 18M B, eGFR.
fi@@%@%ﬁﬂ(&ﬂ)ﬁ??%m‘ JIHE@E%E’J%?A‘ J:m*i iz \Ek/)%]ii, EPO. {244 RE. NA: TEH
KRB, SRR | IR (LA I i AT I ) 2,
—THARRT 151 FIESE ALY, Be BT A AR h B RIZS, AT A AR AR 2370 B I LT e 7 B 3 el 1 A~
BEHTIWE R, 34% BO6kim 268 B AT 19% 59 H 1 B, AFRIHERZEFEREITEN TR (Clinical
M 2R v R T I I R AT I B A5 RS 30 44N 2, EEE Evaluation of the Dose of Erythropoietins trial) FJ37E—35 4%
ISR RS (USRDS) KOSt TR, sk dksem A (B2, &1) ™,
BT R AIBIT G BN, PSR, s
ARG E LA R RS Y, AT R kama  BEETEERS
FWIT ZRIRIR AT SRR R &, G AT R AR LR B R BT IR T RO B B A5 (100.1 451
IR E R EE E SR At 2, /10,000 & 4F) ANtk (59.4 61/10,000 &% )

h 5N AR E RN 2R AN AR, A SEUERRIBTTHO R £ R G T HER AR LR N R E (B
Bk E R G R A S E IR e 10,000 BEES I 424 BIRI13.0 B1) ¥, AT, Siik
AR 2 b RS FE: . IRIET A TG RS 20, B BITREMLL, BEZEEREETE TR S HBH i 2e
MEBITRIERE, MBS >140 g/L Mm%y FOR REME R (74.7 1 /10,000 A ) |, XA RE SN i% B
NATURE REVIEWS | NEPHROLOGY Volumel | Jun2016 |21



REVIEWS

B

KBERYHE

BEE
M=) ZE R FRE
KBERET FE

( AQP4 #0 AQP9 )

( AQP4 #0 AQP9 )

INRRRARREE 1L
BBB &
fix 7K B

B E TR E F R
B4RfE% H
SRR

BBB =&
EAT RN
fixi 7K B

INRIEES
I i E s
Zzep . SBI. CMB F1 WML

T

MmER
RN 71 2248 U
£ 5/\MEER
AR ST
FEARH
eGFR. &HIJIR. CysC &1 )

fEleEE (0.

E 2 S8R - e EEAMNE, XS/ NREARUNMESENE, FibmRaNhFEMN, SERENZRE

BMERL, WNMERR. NEEE

B BUAHENSRERRY, NRHMEACRRER ( RERHAM) HTSH

CKD, #55XEBXMNINNEBANNERELE, EFETHEBSESORANNZARE. REEE. NMENFTEEX.
ey A0 A 7K AP T S BOA KRR O 1 B RiR. KMBEENSMARIANKBIEERS (AQP4F1AQPI9 ) HX, KBEEH
FIARE M TRBISSEERRIKIENN, SBMKM, AKIE, ARNERT. BEANINSHERBRTSELE, BN
MNEF oI 51 AR MRS A aMnSES, SBEAERMMNSARZEN, AEEFhaEh/ N\ REAE, SBUkBER
THRE. BEMNNL ENMERRNEK, EERERHk, SIERRIEBNESER,

?TEFH%iE AKI . %\llglg?ﬁﬁE, AQP. 7KE]E$E|, BBB: E—HEEBEY CKD. I|§,[‘E”ﬁ1ﬁ&ﬁy CMBs: Hﬁ?ﬁiﬁﬂﬂ, CYSC E'iﬂ%’ﬁ
BREGBAMFIF C; eGFR: fitB/NEkIBISE,; SBI: TERMMEIL;, WMLs: MBHRKE

WSR2 AR % ., At R AR R E
MISMELR, FISECLEEME T T, WEETREE
MEREERS, HERHRERE R, BIEEEENT
KRR EERES MBS B2 IRE *,

CKD BE&HIARFER

C& 3 CKD B3 A LN (EfEE=.
BORARIR) , HARREA 16%~38%", CKD £3HH I
IANHIBERS AT INBE T MG 2, X B #H % B A R BT
Wrigsy. drBEir s B EERIGE.,

CKD BZHIAFIBENIL

INFIZHREMIR] 2% 70% By CKD B E VR BB
VIR SR LIRS, &% WAYDRESH R IHAEICI
FIRATIORETE =, G H BT DhRERH B 5%
M- R T AR EEARN, SINAREEHIRET
BR—5 7, CKD B HIILZheem 2 it, ‘I
RRIGEBB R, EXMIFIT L EIARIIRER A (L
TERRAHEMHERTIRR, 0. FURKGER ML

P

EhEmIR .

AfeEmh = BB RS R AL, Mk OB NAhEE %
I CKD #EZMINAIEEES ', 8L R 0 B BB A %
[SEZLE LN
(Mini-Mental Status Examination) ®. ™[R &5 kst

JFiEMiR (Kidney Disease Quality of Life) .

&F
EE
imht

HZeds (Modified Mini-MentalState Exam) . 6 T B sk
FE G HT R0 (St Louis

) 52 F Rl R N KD TE ff - (Montreal

) 7 TR S R RS R R AR ) B
B FAINNEEFE TR ®, SIS <2430, B
A EE AR I\ 1 RS B SR e R S >80%%, sk, 5
Bk SeEhEE SRR, ST RERTE
o SREFARINVAITERS o] B T RR AR IS B A T2
BB (EFEEEIARERES) . AECFIE., IES AR
ZRIAAE 7, SR RIRIMVATERG RS <26/30 FRAAZ/DIFEE
BREEINFIRERT

% (6-Item Screener)
UniversityMental Test

Cognitive Assessment

RS
CKD % % H U\ BB P 0 B A B WL R 5

22|

Jun 2016

Volumel

www.nature.com/nrneph



ERE, 5 CKD AE2erm  (Znfm) BY 2 Bk 5B e AN AE i
M ME LA ) A5 X R INAIThEE R TR,
CKD F & ME RN L ERE S, RO AINAER
Ak T XL R F ME G E RGN, MEFEE T
FERI, INFIFETE 5 TR R FERIELEAR G, W AHTOAE
IR (AT AR BT R b i 5E) e Ak
SEONEEERS ©, BRSO A 05 CKD # %
RINFIRE RS AR, (H— CKD & Fi RIS AL
fEMNE, RN IR TR E Bt ©,

INHIBER s el NE EFR., Lk, JF
HAA, BERB,. SE, CIMERBMEERE, JF
BaERNEAESEEERERME. SR, 1K
eGFR™' EHR ", BRARMERE, FEkFik
e (B2, #£2) 7

'7‘:'EI

R TR,

i

= E B B SRR M E 5 I ERS

AR SEERIAE (17 FRZEDEERR >15 1 mol/L)
2 CKD B HHE WK KRNz — ", AIRESEIERE T
P R AR, AR B S BRI s % N R 4E i
B EBRMAGTERER, RERIBN R 295 R ™™, M
iGN RIRE RS XURG: . [F) Y~ S ot W] des ik 7% N- B
5 -D- REEH (NMDA) ZIRE (R AL i A
AL N R T P A BB S R T,

SN S IARERS

RBRET SRR B ] SE NMDA = (R BEvE (L,
Hin—S AR ENK, SEL BRI ESHLE
%”oﬁ%ﬁﬁiﬁkﬂ I 5 I B A AL s g Bl

i SEOAAIERS .

PREFRE VS SRINI DI RE 5 5 E AL R B AR R E
£ CKD /NSRS RINES: ™, SR A BT RK K S st
FIPH /NI TARIL 2R 70, /RS 'S OB A
10 2/3 5 B2 Jo e R AL PR SR M 2 CKD /INGR, 7K RE B 45
RER, CKD/NREFERRBIAR L TRFATRA.
R ZEIREE (—Fiu s L)) kiGsT CKD /MR, 48
NTRZEFEITH, RENE TIEIZICRE . HEFIEE
TR, 53F CKD/NRAIPY B EEOREE /577 #Y CKD /MR ARLEE
CKD /IR S 2 TTRIEALIE N, R ARSE Ry 2
TCECER N,

REVIEWS

F* 2 CKD BEINMIERMBERER

EREE JEEW CKD 2  MikEWEE
EABREE

i v v
431 v x ™
S v v
HERIA v v
=iy v v ®
MAERH x P
INIIR=z3 v e v
ZHBEKE v e v
GBI E

=173 a NA
eGFR o B NA
vl RAN 7 T
BRI v RED
= E B Bt R M E v ARAD
EHFFREAE v s ®
REESE 4 RE
25- RHFEED RAN v 8
FGF-23 R0 v
EWTEE A E

BEAS NA v
EEH NA ARA
BT NA e
EAR NA v
bt NA v
EITIERE PR E NA Pl

ﬁﬂ]%lj: \/: E%ﬂﬁﬁﬁ%,
THENERIBITE, NA. RER

x: JEEREER; CKD:

eGFR. EBRSIAER

eGFR T EHRAKINA, BUTIIRE. 1B M2
% ®, ST A, B RS hE CKD B,
L E R ENA R SRR 7Y, EEREEE AR T
eGFR TRk 12l CKD RyfE#R, K248 5 RIE A R bt
MENEDIERE Y. EAREEFEEENINARERE
a3, XAERME S/ N ERTE .

ESRD ¥ K\ MIEEES

BT EEINABEIR AR AE Y FE N =R R AN
S FRERREER, mEl. 5, BRHA BEE. &
. B ACPRLMERRS s FEEREE, GiEH

KB ThAE FoEE. FGF-23 HEin ¥, 442 D AR %,
i P EHRAR . RE " EARI BITEEERE,

PERRE T B E

\/ 78
X 78
o
\/ 78
\/ 78
RE0
\/ 78
‘/ 78

NA
NA
\/ 78.81
RED
RE0
\/ 78
RE0
\/ 80
\/ 79

RE0
KA
KA
KA
RE0
RED

Ix["it”xﬁrﬁ; eGFR. &

NATURE REVIEWS | NEPHROLOGY

Volumel

| Jun2016

| 23



REVIEWS

BRGSOV, BwITTR Y. @Rk sh
hEREAETEE Y (82)

TR RGBT RS R, HEEFR DERZH4EEFE D
FTRAOBZFNNTHREANTE, LHEERTIIEEH,
B4E4EFE D 5IdiZiX R AER Y, FGF-23 2—HE
BRRRERIR R, ERAEBHBRERE, HRNACPRIES
B, — D e R BT R H A R R, & FGF-
23 SINHIRERRRER, THRSE AIRIEaMRRE Y,

B SIAER

BEXMEERNEES, PEEERIAIERNLR
TR A 30%~60% *', T E 2 BT A B X — B
237, XFhERREdE CKD BE 3 5™, M TR
IEENTIRITHIEE, IR R0 15 EZiBTE
ITRABRE. —BIHGBEITIETT, XMKCERIARRER
FIRES R NENT B A B2 & WA IR 77 07 BRI ML
M, MHSWETIT R, ST ER R A s
AR P,

KB TETHENT BE N DI REN I 32 5RO 2 [ 7%
Wi, BE SRk EBRENT R ™, 2005 1)
USRDS #f5ciikil, #EZMRENTRITHEE, INAER
B % L R IR BENT R Y 1.5~2.0 £, i LERBAR
KAEGEEM . 2011 FE4RIER— T3 A USRDS B& (REHRRY
LR IR B, 2 EIEBITRERSE, FIRIEENR
B (T 1M i 3B AT R (HR=0.74, 95% CI 0.64-0.86) *°,
57— IR AR R R ER I TR N R AR R, B E
R i AT 2R O TAHIBERS A SRR DL 2. SRT . 7Ei%
PSR gT, BERE BT B Ch i B i B SR 2 11
%, Wi, Mg Ramit—SMiEs . T
FI USRDS ¥t TR 9 Bor, IEREENT BB R R A

FALT MRENT B, DR R i fEReEh 4 0.74 (95%
CI0.64-0.86) . MEMLENT B EINRIRFFHONLH] SIBEHT
FESRHUBLEIR AL, (EIEEEAT 8 E A R E T F A RE
AU I R AR AL

MEMEF LB, KT ERBET WG, BEN
INFIIRSEBFTEGE, RPARGRESHIEINIRES ¥
KETVER”. &ifi, MEMRBENTML 5 (Frequent
Haemodialysis Network study) b T4 6 R [B]I#K %
W58 E 3 R sGENT B ERINAITheE, SRENE

IEER = SINDRENE (BIEEET. BihisshiRE .
IEICRES ) ZEHTBEXR, B—MRivds
MTaREH, FIRE S kBT B PR AE S
R EERNE, T Mg, 12 B8 2 iR
B 3 RETECHE BRIASENT, ZRbakeg, ST
RRE T ANETT 6 D HJEHY 10 ML - K, B
HINAIES RS s ®, SRR A KRB RE ALY BRI PRI
W PATHET ARG, DUESSMERIM BT S E i E
INHIZIRE

Kt/V A& 7] F T 6 il @ A A BB A s 17 i 78 45 1k
HiTERE, BARNETRELR P RES LT KY
VE, BRREREGHTE S ER. EEEREHESS (US
National Kidney Foundation) %7EH) Kt/V &, X TIMKiE
FAE BT B E 524> 1.2 Fu= 1.7 °%7, BEIFIA
2 B8 G F L 0 LB E AT AT BE R KUV B RER D I R R
BIEFRCEMKRTIORMA, (EKYV>12 %I 5E%M
BT AR BN AL Y

FEITA A REE WS R R A I FARE IR
MmENEREER, KEA A S EOARRERS (B
2) "I R 2 B AR I R R L IR E AT R FITA K
Thie 3 'O, ERABEN 3 KE SRR RIREEN TR
B, MMSEIRIERAEL, mEaRET AL E S NE
WHBIRUTE BN 3 REBEUNIEA L, KIAIE
A& EIBIT R,

YT ESTR

BT R T 20 4D 60 SR ERIRE, HEEIRY
FEREME. BatE ', BES 70 FRIIT R AL, B S
FENT AR PR R SR AR R 7, XK, B
RETEEE, BSEmEEFINER RS SR, Bk
FORAERRE, RWFH L FRE s T 116, i
ToF R ALIRRIN i BT R DS N T 3 65 ', BITkEmE
HETHIAAEBITE AR R, SRIEENT BE R
T RIRE G 0.6%~1.0% . 7FHERRAIEEL, EHTHE
FRBEE LT EE, LEMBEMAEE, ERETEEM
Bl m s th R DI P, BEE R A I A K T4
DI RSB &H, Hhsticy—fE s
WTH&AE .

24 |

Jun 2016

Volumel

www.nature.com/nrneph



B
B

BT RBGEEILRE—MAERN, EENATENT
BEHARY, BUNNSNRISHE, ZESIET 1962 5%
Ril, EBEFTHCAFER—MURER . KRBT
R AR EE TR R BT BB T R B, Tl
FEIRIREL, Harr e, TR METE T
FRDZIR S T B RS RN T K29 80%-
90% HBERERSE ",

HElT, ARSI LGS SIALERIRE., F—
FRIGIAY, BHTHT BB TERR R R & S5 - AR B
Fnk, SIEAKIEARAN M. 8B RRBINY, MPEE
PrdfEh BB E R R, Iy B T2 e A Y R
HARSEME LS EER (EfE TR, Hamk,
BEB. LREAE) , W SEmEEE K,
KRR EFIRAE s K BERE A MR RESER (8
6 BB AR N &K AQPL, AQP4, AQPY fi1 UT-B1)
et (E2) ', KEEEAREINEE T KRB E
FERISME RN R sD, H UT-B1 %3k T AT IESE IR =M
ks Rz

BN D) BE SRR

EENT SR M EERBRENEE, ETdERA
AR (BIrd R RERRAEZ) MREEL O
HERMIME) WEE, E5RBEAEREEINE
1Y, VFEHREEITE R AR RN R T B EN
INHIZORE, WRFTBHTRHARISDRER Ak T, Rifn,
RERTRAEURIA—E, BIRERENTRIANIIEENE,
WHRERBITRINIEEINE, XTae 5 A Bk
B, INEIEDREIIRAYIN LSRN A —B, BRI R A
EERTTIIFRER S ANE % 1. SR iR, &K
BTG 24 h ESINAITh e A e, TR [AVAE A i A %
e, BB BT ARIK R, RAET BB BEITIA
HEATIBNT, F M MR B AN RIhRE .

—TRELF BT BUAIENT f5 24 h INFIT BRI 9T o,
BITE 240N, BEEED, B ARSI A
EANEE BENE ", B0 2007 FRTIO R A, K
F 45 53 A FN T BE MR R T 28 (45 2 (i iB AT 6 T HY
BEINNTIREET T REMR., TR L, BT

BENBERIANNDEHAAE, AlRKEXHTE, &
Mg 1 h (R &R ', WHENTRTE 1 h BOIARIZHRESET
REMRK, KBIANHREH T EEES, %R AT REFTE
R, XERATRR ML R AR E R —A%
S >JiliX (Word List Learning tests) AU TF 5 E il
(Digit Symbol Substitution test) , ffoRH A E A ZI
WHEE, MEXME KRRz ASZ ST Em ',

AN, IBFFEETI R UE BT SEHIR EiEE 2
T RETHRE M TN I DD RESE &, MMM S B BRI
HIPERS B IE AN, MR Rk RE 1ok 2 (% 2 AT S R A RIBR B Y
REWEETEEER, A, —IHRE R, HiEEENE
TR EAT A RE S E R AR ERIAAIIIEE 2 BT
R AEER A BB UCE ESRD BEAINAIDhEE, ERT
HAER.

Ik

A

FROBATE AT RE BT WA B BT 5 R & LE RV ik &
WK, WRTE, HEGTHEFTIENAES AREAS
EIRIPUERZS Y (nEmt T, SRR ChrrEiE)
TEBHT TG FIRER AR SR 2y, MHI, X T ESRD 2%,
IREEE G AR, WK F DI PR EER AL
SRR,

REEEZENINAERS

BIESE @RI R — RS ERENNIRFESR
25 TINREROERDTE, CHEERSEERR =™
RESREEENE RAMNAR TR E &g, A
S5 TINVERER 7,

IRESE NN

PR REME IR R A T ARG TR B 2 IR A
MLEAIE, ATRASIAAEINFIRIS ) — MR R, §7R
RICIERTT . BRI ' REE R A & A 8
MR ERAE IR AL, SN PR R S Bl -
i pE R S ELL R K s e g o6 . MR EEL (E1E
FUIRSE PRBCRACEIEIN)  DLR S R 2 i iz
At FTRE S AR R mALHIAES 7, bR st thilEss,
JR B BT A OB AR, I I R

REVIEWS

NATURE REVIEWS | NEPHROLOGY

Volumel

Jun 2016

| 25



REVIEWS

i e

7% jf@ 5)0%

3 EBEHERG (AK) EMERORIELR, /N REARELFMm - X
RENZIZAMERD (AK) BEZMELENKBER, SEHXWSINAT
RHERGRE— N RRBENIBNAAR N, RERMBIERRE TTRE™ 4 A EM
BEF, FXNMAREF=ERN, b, MEEF (0 TNF) BN SE2EA0
AQP4 FIASENKA, BREFEFHXTERASURIINISE LRMARARN—
o AKI BFEER M BTN G o {E B D XA T E SRR RAAREI, i
M EBEY. MNEECSRUBESN - REEST, RAMIMENREBIEEE
BHARRTHNELET, SHehE (WEHER) RN, EBINMALTEHRMIR
SR, MESTHFRERN, XE/ERTSEUN - KEREEIE M.

fRKBh . M. ZAEFURNIET . 488515. ROS. JEMT. B AKl. 2M'SHiG,;

AQP. /KiBiEZEH; BBB: M - REE; CKD: B4 EBHR%; CMBs: ft;

CysC. ¥MEBREOBINGIF C, eGFR. BB /NEIRTE, SBI. TERM
WiE%, WMLs: WWBEGERE

IRESER RIE

TERERSRER, MEBRNEEMEELIEEDE
ft, FTRESBURSAEMERORAVEIR D L, IR ERE RIS
RELZM, WEVTRNEIRTEREFERERIE T
(B -5- AR ', XA AR A AR 4 i
BN I F i S AR A S S ALl & B AR, M (&
PHERBA GRS - M EEZ, W0 S- & alra K,
SRR . HAN, BeE RN R R E T (i
R, FEEEERMNS- Ralkk) KEThE, Dkwmgtt—
AR ZANZ R (BERZE -4) 75, #—PFH
RFFRERT K AR & ',

REFIEXT P IXFLE R R T BEBI R 20
(0 PR e PR B BEATRUBT AL SR, S iR N BSR4

FKOPRISE e FRSERRBGR T 5, X EESS A x) AR Ak
PR SR, SRR B IR BSOS, M5 [
IR B EIRE, (TATESRERH ", R
IR, NN GABA &8 U T £ FE LI R ORI AY
T, BRBIMERRSZIRBAE S, B04y cha4k & M FIR S5 Ip
DHRETUHERT S, X IE R A TESD MR A e T FOR S5 R )
BRAF RS kA & P,

BB EARRHIAIIEE

JUIRRT A EAIESE, B RSB 5 S RPN R AT EEELA RN
THRERGE T, INHIDIRERCE R R, EB R
B, BRHEANS 2 FRBRZ AR T4 .
52 LRI ARIER B ST B E R AT
B, el 2mE AR E | ENER, TAFThEE
FRRERES . BasE). MR, s shiEEAh S
fLRE DRI, FEEBEARRAIIZINES], HRedifiia
T, B RSREAR R R F K B e B I i TRk
MBGEAAREN Y, Fi, BTSN R B TRk
RREFAASCERE R ERE Y,

AKI
AKI By 550

AKI PR FRAE B 2E U0 P 2L, BB . B
MiRE, ARE TR, RN TRk, BB RS
RIS ST . AKL SR BB O B, A R R
51nE& M iz iR NE B AR TE S T ee A (b E
3, xebmiads (L AR R R L MR S IR (81
FRpER R, ARERRAIEREAIRE) . MImiE SR T
st EF =4 (646 IL-1, IL-6, IL-10 i1 TNF) ",
ARG R R RSN T AKL, fREEFR T AKI R H oA 25
HHARER (&3) °,

iR AKT ROBLEIEE Aok, FTRES SE#R kT
M BEEAL, FTRIRSE, SIREA S ERERH.
il fn FRE R IR 5 R0 AKT S AV i ot 2 TR, IB S XA
I [ g 3 AT/ N PR 4B I, R e E g N, i
BEEABIRAIL - KRG ™, I - R L S5
R =R R A KA SR RS 25, e TR
LTI - Ao FR R e R R PO, A
NG, BN - IR R A REEE, PIREE R E—

26 | Jun2016 | Volumel

www.nature.com/nrneph



Toll £
FIK
i

B AESh
— TLRIEMRE

!
i
i

'

TLR $'EI TLR4
N

MEEF
A0
BIET
BB

Py

s
2 ol

THBMAE | S48

BURFEK
( CXCL1, CXCL2, CCL2)

4 SHERG (AK) HSBEENEFREESER. AK ( BFHRMSIRESE ) 85, SN Toll 2 (TLR) (0
TLR2 FI TLR4 ) 7LD BTFHAE, TLR2 0 TLRA RixF/NRAMME. 2RAIN. HETHNARMIE, JSBEMBAE. HET
WGFUAT . BRMM AKI B, BRMEXABELEF (CXCL1. CXCL2 #1 CCL2 ) MR F (IL-2. IL-16. IL-10, IL-18.
IL-6. IFN-y . TGF-B 1 GM-CSF) BiiE%, BUEFENN FaMRBENR THBABRN SHERRNZSHH,
SAEBRIRE M A B F ol e ST AR IE I BN RRAREIEL, HETSEL - R AEFEES R 2 Fh 40AE 1 R ) A R AL

MR R, T B RTANL AN G AR IR R GTAD %
REAFEHBAEEIER 7, WX fEHId R, hER%
B, avhBRAmiE. ERME. DRERmE. SNV
RSN, TR A 20N B R 2
Zt, RN FRBEAET (B3) %, &5, &
AKI i Wistar KRB, U0 02 8 Ay B2 48
e, EIESCRMAR, HReR T R 2 B EH TR, XA
BE PR, idie. ERAUHDE Y,

BB RE
Toll fE=Z 1k

% AKI S Toll FE=2 R (TLRs) /~SHYE A G
BiE, BRRES 5Tk - BAREIER ", K4k AKIR,
EIELISN TLR AOE MM ANE 12 . TLR2 SRk T/ N Bami
BN, e TN EAE, s SERTE. e

TEIRCGRIIETS ', TLR4 =] 8 S5 Sk I F- 7 KR (B I AY
T, DI AR FFAR0UET (o TNF, IL-6,
iNOS flI IFN-y ) (& 4) ',
e A7 FOEE 1 A7

%A kI AKT I, B B PR 46 4 R 7 Ana e iR
F (IFNy . IL-2, IL-10, IL-18, GM-CSF, TGF-B .
CXCLI, IL-6, MIP-2 1 MCP-1) Fiisfn ", #bHE ¥
RO T B AR RE R AR, R T AR 08 T R Bhan
s SRS R RTF AR ', AN T, *MATE RS
P4, NF-« B (E 51550 TLR (5 S £ Sl B R T
Fede W b G R B R A R TR e TR FIRL A
s B IEAL . S - o R B R AR O PN B R AL AN %2
T GEREA IROREI s IR A5 DB A B JRUA AR 2% 43 F#8EK
A FiHSUREAEE (NEEHZSH= L AHE)

REVIEWS

NATURE REVIEWS | NEPHROLOGY

Volumel

| Jun2016

| 27



REVIEWS

TS (LA £ s 5 B IR R - g B P A/ g ok 4%
MRIIL - i B B4 b = R [ 2 B KPR TR IR IR 2 5
Rotkiimig (E4) ™,

RIEFMEENE

ik 1 AKT A 1R] 505 B9 28 I 7 7] BB S48 & MoK
AR, SERSERSRRR, SEIE. I
%, MEFFARME R, KEEES ZRE T
SR%, ISR, BRI,
WEIT, MEREEAEEREm e RE T, B
AQP HJ RS 5 AKT MR INIR 5, AQP4 528 i 35 14 i 7K
FrER, NS T MMEEINE R EEZ, 2RmIE
JEFRIN AQPA [ L E MM R, 7E 40N 5 M g 7K b g T
MR R T, 58 ARUNRAREL, AQP4 B R/
RIEEH £MmE 25t fE (k. sunEed,
HRINAIPK R ZE IR ER B L INAE 22) , ZRARE M oK MHYAE
EERE, FUEHRE ", Eahsiiilih, i S
AKBIE B TR R AR AR AL AR IR N TR A A
AQP4 [y AT IREHE I ',

AR
FALRREN T AKT ITEHm G 28 B D RERES. &
ERVEL R M A RIS -1 fEskiin, § S e MR 2OE
R R EE . B R E A AR, g
HIEMEG, RGN 2GS SR 135 G Y ) B il % i
S FRIR BN, B - iR RS M, MK, HI
FAERGER I P REPEAR 15

it

CKD, ESRD Al AKI & EHME RS H, £
ARV S BEPRINT ,  H AN IR 28 YA 7 A B 2 AT DR B
HXEME ARG R, RTINS, RER
EAERAUENTIRITHISER . B IEA A 4k R AV H R S R
ME R RS, T RRREAERE R, RN, &R
B ) A E (R R B B TR S AT, R PI2 Z (A
FFEFMHEEM, eGFR M B IR AT R SN E BB HI &
HEH%, HIEZ CKD it UK EIREQIR G S
AREEMOXEE B F WA PUR A, A AT E R IR SR A
P, RRRIF TR IE— BTN R BT E s 3R,

#n 25(0H) 4k4=3K D, FGF-23, 5[F BLE bt & FR I AE T 5
TERE B, FEIRPRICER R, IR B KA T S AT &
HHINHIZIRE , A0 5 R RS R & AN SRR RIA R A

T AKT AT IR G R AR v, oA 1 e v B e ik
BORIBR T3 S00M . AAsh . SR,
FIRKIEE R PR L E R, TBEE— TR IOR
B AKT X HR X 4 48 22 8 D RE S H O 52 11 L W IR A 2
BB Z[AIMHSRMEROALE], HEE—P 1P BB RGN
B A RPN TURRITER .

BiES BEHEEERAE— M EEERIDE, W
HHEMREE R, BESHSE ZFEEREE
L A THIEE ST I, 3% SRR,
T3 B BEXME R G IR TEEGG T A/ BE
LU AN EROM B A BLAIRE . CKD, ESRD 1 AKI i
AR 2SR REERS IR RS
AR, ENGTT T RREEAL e, i, BUER
BT BT I P B A IR RS Y R

Department of Nephrology, Ren Ji Hospital, School of Mediicine, Shanghai
Jiao Tong University, Pu Jian Road 160, 200127 Shanghai, China (R.L.).
Brain & Mind Research Institute, Sydney Medlical School, University of
Sydney, 100 Mallett Street, Camperdown, NSW 2050, Australia (M.C.K.).
Department of Medicine, Geriatrics Division, Hennepin County Medlical
Center, 701 Park Avenue, Minneapolis, MN 55415, USA (A.M.). Division
of Nephrology, University of Virginia Health System, 1215 Lee Street
Charlottesville, VA 22908, USA (M.H.R.). Department of Nephrology,
Dialysis and Transplantation, San Bortolo Hospital, International Renal
Research Institute of Vicenza, Viale Rodolfi 37, 36100 Vicenza, Italy (C.R.).
Correspondence to: C.R.cronco@goldnet.it

Flim R A B
VEE R A TSt .

B2

1. Coresh, J. et al. Prevalence of chronic kidney disease in the United
States. JAMA 298,2038-2047 (2007).

2. Zhang, L. et al. Prevalence of chronic kidney disease in China: a
cross-sectional survey. Lancet 379, 815-822 (2012).

3. National Kidney Foundation. KIDOQI clinical practice guidelines for
chronic kidney disease: evaluation, classification, and stratification.
Am. J. Kidney Dis. 39, S1-266 (2002).

4.  Krishnan, A. V,, Pussell, B. A. & Kiernan, M. C. Neuromuscular
disease in the dialysis patient: an update for the nephrologist.
Semin. Dial. 22, 267-278 (2009).

5. Tilki, H. E., Akpolat, T., Cos_kun, M. & Stalberg, E. Clinical and
electrophysiologic findings in dialysis patients. J. Electromyogr.
Kinesiol. 19, 500-508 (2009).

6.  Kurella, M. et al. Chronic kidney disease and cognitive impairment
in the elderly: the health, aging, and body composition study. J. Am.
Soc. Nephrol. 16, 2127-2133 (2005).

7. Yaffe, K. et al. Chronic kidney disease and cognitive function in
older adults: findings from the chronic renal insufficiency cohort
cognitive study. J. Am. Geriatr. Soc. 58, 338-345 (2010).

28 |

Jun 2016

Volumel

www.nature.com/nrneph



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Seliger, S. L. et al. Moderate renal impairment
and risk of dementia among older adults: the
Cardiovascular Health Cognition Study. JAm. Soc.
Nephrol. 15, 1904-1911 (2004).

Davey, A. et al. Decline in renal functioning is
associated with longitudinal decline in global
cognitive functioning, abstract reasoning and
verbal memory. Nephrol. Dial. Transplant. 28,
1810-1819 (2013).

Buchman, A. S. et al. Kidney function is
associated with the rate of cognitive decline in
the elderly. Neurology 73, 920-927 (2009).
United States Renal Data System 2006 Annual
Report. Morbidity & mortality. Neuroepidemiology:
Incident & prevalent stroke [online]
http://www.usrds.org/2006/pdf/06_morb
morte_06.pdf (2006).

Mehta, R. L. et al. Acute Kidney Injury Network:
report of an initiative to improve outcomes in
acute kidney injury. Crit. Care 11, R31 (2007).
Lu, R. et al. Survey of acute kidney injury and
related risk factors of mortality in hospitalized
patients in a third-level urban hospital of
Shanghai. Blood Purif. 38, 140-148 (2014).
Piccinni, P et. al. Prospective multicentre study
on epidemiology of acute kidney injury in the
ICU: a critical care nephrology Italian
collaborative effort (NEFROINT). Minerva
Anestesiol. 77, 1072-1083 (2011).

Akcay, A., Nguyen, Q. & Edelstein, C. L.
Mediators of inflammation in acute kidney injury.
Mediators Inflamm. 2009, 137072 (2009).

Ko, G. J., Rabb, H. & Hassoun, H. T. Kidney-lung
crosstalk in the critically ill patient. Blood Purif.
28, 75-83 (2009).

Benga, O. & Huber, V. J. Brain water channel
proteins in health and disease. Mol. Aspects
Med. 33, 562-578 (2012).

Murray, A. M. Cognitive impairment in the aging
dialysis and chronic kidney disease populations:
an occult burden. Adv. Chronic Kidney Dis. 15,
123-132 (2008).

Lee, M. et al. Low glomerular filtration rate and
risk of stroke: meta-analysis. BMJ 341, c4249
(2010).

Umemura, T. et al. Microalbuminuria is
independently associated with deep or
infratentorial brain microbleeds in hypertensive
adults. Am. J. Hypertens. 25, 430-436 (2012).
Seliger, S. L. & Longstreth, W. T. Jr. Lessons
about brain vascular disease from another
pulsating organ, the kidney. Stroke 39, 5-6
(2008).

Bukhari, F. J. et al. Effect of chronic kidney
disease on the expression of thiamin and folic
acid transporters. Nephrol. Dial. Transplant. 26,
2137-2144 (2011).

Wardlaw, J. M., Sandercock, R A., Dennis, M. S.
& Starr, J. Is breakdown of the blood-brain barrier
responsible for lacunar stroke, leukoaraiosis,
and dementia? Stroke 34, 806-812 (2003).
Weiner, D. E. et al. The relationship between
nontraditional risk factors and outcomes in
individuals with stage 3 to 4 CKD. Am. J. Kidney
Dis. 51, 212-223 (2008).

Debette, S. et al. Association of MRl markers of
vascular brain injury with incident stroke, mild
cognitive impairment, dementia, and mortality:
The Framingham Offspring Study. Stroke 41,
600-606 (2010).

Martinez-Vea, A. et al. Silent cerebral white
matter lesions and their relationship with
vascular risk factors in middle-aged predialysis
patients with CKD. Am. J. Kidney Dis. 47, 241—
225 (2006).

Weiner, D. E. et al. Albuminuria, cognitive
functioning, and white matter hyperintensities

in homebound elders. Am. J. Kidney Dis. 53,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

41.

42,

45,

46.

47.

438-447 (2009).

Ikram, M. A. et al. Kidney function is related

to cerebral small vessel disease. Stroke. 39,
55-61 (2008).

Wada, M. et al. Cerebral small vessel disease
and chronic kidney disease (CKD): results of

a crosssectional study in community-based
Japanese elderly. J. Neurol. Sci. 272, 36-42
(2008).

Abramson, J. et al. Chronic kidney disease,
anaemia, and incident stroke in a middle-aged,
community-based population: The aric study.
Kidney Int. 64, 610-615 (2003).

Ovbiagele, B. et al. Indices of kidney dysfunction
and discharge outcomes in hospitalized

stroke patients without known renal disease.
Cerebrovasc. Dis. 28, 582-588 (2009).

Kumai, Y. et al. Proteinuria and clinical outcomes
after ischemic stroke. Neurology 78, 1909-1915
(2012).

Chou, C. C. et al. Adults with late stage 3 chronic
kidney disease are at high risk for prevalent
silent brain infarction. a population-based study.
Stroke 42, 2120-2125 (2011).

Shima, H. et al. Decreased kidney function is a
significant factor associated with silent cerebral
infarction and periventricular hyperintensities.
Kidney Blood Press. Res. 34, 430-438 (2011).
Kobayashi, M. et al. Relationship between silent
brain infarction and chronic kidney disease.
Nephrol. Dial. Transplant. 24, 201-207 (2009).
Seliger. S. L. et al. Cystatin C and subclinical
brain infarction. J. Am. Soc. Nephrol. 16, 3721~
3727 (2005).

Kobayashi, M. et al. Silent brain infarction and
rapid decline of kidney function in patients with
CKD: a prospective cohort study. Am. J. Kidney
Dis. 56, 468-476 (2010).

Ovbiagele, B. et al. Association of chronic kidney
disease with cerebral microbleeds in patients
with primary intracerebral haemorrhage. Stroke
44, 2409-2413 (2013).

Seliger, S. L. et al. Risk factors for incident
stroke among patients with end-stage renal
disease. J. Am. Soc. Nephrol. 14, 2623-2631
(2003).

Wetmore, J. B. et al. Atrial fibrillation and risk of
stroke in dialysis patients. Ann. Epidemiol. 23,
112-118 (2013).

Murray, A. M., Seliger, S., Lakshminarayan, K.,
Herzog, C. A. & Solid, C. A. Incidence of stroke
before and after dialysis initiation in older
patients. J. Am. Soc. Nephrol. 24, 1166-1173
(2013).

Chen, Y. et al. 24-h residual urine volume at
haemodialysis initiation: a possible predictor
for acute ischemic stroke incurrence in
haemodialysis patients. Clin. Neurol. Neurosurg.
115, 557-561 (2013).

Anan, F. et al. Hyperhomocysteinaemia is a
significant risk factor for silent cerebral infarction
in patients with chronic renal failure undergoing
haemodialysis. Metabolism 55, 656-661
(20086).

Homocysteine Studies Collaboration.
Homocysteine and risk of ischemic heart
disease and stroke: A meta-analysis. JAMA 288,
2015-2022 (2002).

Lee, M., Hong, K. S., Chang, S. C. & Saver, J. L.
Efficacy of homocysteine-lowering therapy with
folic acid in stroke prevention: a meta-analysis.
Stroke 44, 1205-1212 (2010).

Martin-Malo, A. et al. Effects of intravenous iron
on mononuclear cells during the haemodialysis
session. Nephrol. Dial. Transplant. 27, 2465—
2471 (2011).

Kshirsagar, A. V. et al. Intravenous iron
supplementation practices and short-term risk of

48.

49.

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

REVIEWS

cardiovascular events in haemodialysis patients.
PLoS ONE 8, €78930 (2013).

Wang, H. H. et al. Risk of stroke in long-term
dialysis patients compared with the general
population. Am. J. Kidney Dis. 63, 604-611
(2014).

Foley, R. N., Gilbertson, D. T., Murray, T. & Collins,
A.J. Long interdialytic interval and mortality
among patients receiving haemodialysis. N. Engl.
J. Med. 365, 1099-1107 (2011).

Herzog, C. A. et al. Cardiovascular disease in
chronic kidney disease. A clinical update from
Kidney Disease: Improving Global Outcomes
(KDIGO). Kidney Int. 80, 572-586 (2011).
Power, A., Chan, K., Singh, S. K., Taube,

D. & Duncan, N. Appraising stroke risk in
maintenance haemodialysis patients: a large
single-centre cohort study. Am. J. Kidney Dis. 59,
249-257 (2012).

Toyoda, K. et al. Stroke in patients on
maintenance haemodialysis: a 22-year single-
centre study. Am. J. Kidney Dis. 45, 1058-1066
(2005).

Iseki, K. Stroke feature and management in
dialysis patients. Contrib. Nephrol. 179, 100-
109 (2013).

Strippoli, G. F. et al. Effects of the dose

of erythropoiesis stimulating agents on
cardiovascular events, quality of life, and health-
related costs in haemodialysis patients: the
clinical evaluation of the dose of erythropoietins
(C. E. DOSE) trial protocol. Trials 9, 70 (2010).
Davies, S., Lally, ., Satchithananda, D., Kadam,
U. & Roffe, C. Extending the role of peritoneal
dialysis: can we win hearts and minds? Nephrol.
Dial. Transplant. 29, 1648-1654 (2014).

Godino Mdel, C. et al. Amelioration of ischemic
brain damage by peritoneal dialysis. J. Clin.
Invest. 123, 4359-4363 (2013).

Kurella, M. & Yaffe, K. Dementia and cognitive
impairment in ESRD: diagnostic and therapeutic
strategies. Kidney Int. 79, 14-22 (2011).
Murea, M. et al. Structural and functional
assessment of the brain in European Americans
with mild-to-moderate kidney disease: Diabetes
Heart Study-MIND. Nephrol. Dial. Transplant.
http://dx.doi.org/10.1093/ndt/gfv030.

Lee, J. J. et al. Impaired frontal executive
function and predialytic chronic kidney disease. J.
Am. Geriatr. Soc. 59, 1628-1635 (2011).

Miwa, K. et al. Chronic kidney disease is
associated with dementia independent of
cerebral small-vessel disease. Neurology 82,
1051-1057 (2014).

Brouns, R. & De Deyn, R P Neurological
complications in renal failure: a review. Clin.
Neurol. Neurosurg. 107, 1-16 (2004).

Kurella, M., Luan, J., Yaffe, K. & Chertow, G. M.
Validation of the Kidney Disease Quality of Life
(KDQOL) Coghnitive Function subscale. Kidney Int.
66, 2361-2367 (2004).

Folstein, M. F, Folstein, S. E. & McHugh, P

R. ‘Mini-mental state’. A practical method for
grading the cognitive state of patients for the
clinician. J. Psychiatr. Res. 12, 189-198 (1975).
Teng, E. L. & Chui, H. C. The Modified Mini-
Mental State (3MS) examination. J. Clin.
Psychiatry. 48, 314-318 (1987).

Callahan, C. M. et al. Six-item screener to identify
cognitive impairment among potential subjects
for clinical research. Med. Care 40, 771-781
(2002).

Tariq, S. H. et al. Comparison of the Saint Louis
University mental status examination and the
mini-mental state examination for detecting
dementia and mild neurocognitive disorder—a
pilot study. Am. J. Geriatr. Psychiatry. 14, 900—
910 (2006).

NATURE REVIEWS | NEPHROLOGY

[ Jun2016 |29

Volumel



REVIEWS

67.

68.

69.

70.

71.

2.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

85.

Nasreddine, Z. S. et al. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for
mild cognitive impairment. J. Am. Geriatr. Soc. 53,
695-699 (2005).

Holsinger, T., Deveau, J., Boustani, M. & Williams,
J. W. Jr. Does this patient have dementia? JAMA
297, 2391-2404 (2007).

Koga, H. et al. Cognitive consequences of
multiple lacunes and leukoaraiosis as vascular
coghnitive impairment in community-dwelling
elderly individuals. J. Stroke Cerebrovasc. Dis. 18,
32-37 (2009).

Kurella, M., Yaffe, K., Shlipak, M. G,, Wenger, N.
K. & Chertow, G. M. Chronic kidney disease and
cognitive impairment in menopausal women.
Am. J. Kidney Dis. 45, 66-76 (2005).

Umemura, T. et al. Association of chronic kidney
disease and cerebral small vessel disease with
cognitive impairment in elderly patients with type
2 diabetes. Dement. Geriatr. Cogn. Dis. Extra 3,
212-222 (2013).

Kurella Tamura, M. et al. Vascular risk factors
and coghnitive impairment in chronic kidney
disease: the Chronic Renal Insufficiency Cohort
(CRIC) study. Clin. J. Am. Soc. Nephrol. 6, 248—
256 (2011).

Perna, A. F. et al. Hyperhomocysteinaemia in
uraemia-a red flag in a disrupted circuit. Semin.
Dial. 22, 351-356 (2009).

Fassbender, K. et al. Homocysteine in cerebral
macroangiography and microangjopathy. Lancet
353, 1586-1587 (1999).

Wright, C. B. et al. Total homocysteine is
associated with white matter hyperintensity
volume: The Northern Manhattan Study. Stroke
36, 1207-1211 (2005).

Lipton, S. A. et al. Neurotoxicity associated

with dual actions of homocysteine at the
N-methyl-Daspartate receptor. Proc. Natl. Acad.
Sci. USA 94, 5923-5928 (1997).

Bernstein, H. G., Bogerts, B. & Keilhoff, G. The
many faces of nitric oxide in schizophrenia. A
review. Schizophr. Res. 78, 69-86 (2005).
Fujisaki, K. et al. Cerebral oxidative stress
induces spatial working memory dysfunction in
uraemic mice: neuroprotective effect of tempol.
Nephrol. Dial. Transplant. 29, 529-538 (2014).
Hailpern, S. M., Melamed, M. L., Cohen, H. W. &
Hostetter, T. H. Moderate chronic kidney disease
and coghnitive function in adults 20 to 59 years
of age: Third National Health and Nutrition
Examination Survey (NHANES IlI). J. Am. Soc.
Nephrol. 18, 2205-2213 (2007).

Sajjad, 1., Grodstein, F., Kang, J. H., Curhan, G. C.
& Lin, J. Kidney dysfunction and cognitive decline
in women. Clin. J. Am. Soc. Nephrol. 7, 437-443
(2012).

Chronic Kidney Disease Prognosis Consortium
et al. Association of estimated glomerular
filtration rate and albuminuria with all-cause and
cardiovascular mortality in general population
cohorts: a collaborative meta-analysis. Lancet
375, 2073-2081 (2010).

Kurella, M., Mapes, D. L., Port, F. K. & Chertow,
G.M. Correlates and outcomes of dementia
among dialysis patients: the Dialysis Outcomes
and Practice Patterns Study. Nephrol. Dial.
Transplant. 21, 2543-2548 (2006).

Drew, D. A. et al. FGF-23 and cognitive
performance in haemodialysis patients.
Haemodial. Int. 18, 78-86 (2014).

Shaffi, K. et al. Low 25-hydroxyvitamin D levels
and cognitive impairment in haemodialysis
patients. Clin. J. Am. Soc. Nephrol. 8, 979-986
(2013).

Grimm, G., et al. Improvement of brain function
in haemodialysis patients treated with
erythropoietin. Kidney Int. 38, 480-486 (1990).

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Kurella Tamura, M. et al. Effect of more frequent
haemaodialysis on cognitive function in the
Frequent Haemodialysis Network trials. Am. J.
Kidney Dis. 61, 228-237 (2013).

Murray, A. M. et al. Cognitive impairment in
haemodialysis patients is common. Neurology.
67, 216-223 (2006).

Jassal, S. V,, Devins, G. M., Chan, C. T,
Bozanovic, R. & Rourke, S. Improvements

in cognition in patients converting from

thrice weekly haemodialysis to nocturnal
haemodialysis: a longitudinal pilot study. Kidney
Int. 70, 956-962 (2006).

Evans, J. D., Wagner, C. D. & Welch, J. L.
Cognitive status in haemodialysis as a function
of fluid adherence. Ren. Fail. 26, 575-581
(2004).

Liu, S. & Quarles, L. D. How fibroblast growth
factor 23 works. J. Am. Soc. Nephrol. 18, 1637
1647 (2007).

Madero, M., Gul, A. & Sarnak, M. J. Cognitive
function in chronic kidney disease. Semin. Dial.
21, 29-37 (2008).

Paramijit, K. et al. Cognitive impairment in
peritoneal dialysis patients. Am. J. Kidney Dis.
57, 612-620 (2011).

Sehgal, A. R., Grey, S. F.,, DeOreo, PB. &
Whitehouse, RJ. Prevalence, recognition, and
implications of mental impairment among
haemodialysis patients. Am. J. Kidney Dis. 30,
41-49 (1997).

Claesson, L., Linden, T., Skoog, |. & Blomstrand,
C. Cognitive impairment after stroke-impact on
activities of daily living and costs of care for
elderly people. The Géteborg 70+ Stroke Study.
Cerebrovasc. Dis. 19, 102-109 (2005).

Collins, A. J. et al. Excerpts from the United
States Renal Data System 2004 annual data
report: atlas of end-stage renal disease in the
United States. Am. J. Kidney Dis. 45, A5-A7, S1-
S280 (2005).

Wolfgram, D., Szabo, A., Murray, A. M. & Whittle, J.
Risk of dementia in peritoneal dialysis patients
compared with hemodialysis patients. Perit. Dial.
Int. 35, 189-198 (2015).

Teschan, P E. Electroencephalographic and other
neurophysiological abnormalities in uraemia.
Kidney Int. Suppl. 2, 210-216 (1975).
Haemodialysis Adequacy 2006 Work Group.
Clinical practice guidelines for hemodialysis
adequacy, update 2006. Am. J. Kidney Dis. 48,
S2-90 (2006).

Peritoneal Dialysis Adequacy 2006 Work Group.
Clinical practice guidelines for peritoneal dialysis
adequacy. Am. J. Kidney Dis. 48, S98-129
(2006).

Murray, A. M. et al. Acute variation in cognitive
function in haemodialysis patients: a cohort
study with repeated measures. Am. J. Kidney Dis.
50, 270-278 (2007).

Gottlieb, D., Mildworf, B., Rubinger, D. &
Melamed, E. The regional cerebral blood flow in
patients under chronic haemodialytic treatment.
J. Cereb. Blood Flow Metab. 7, 659-661 (1987).
Postiglione, A. et al. Changes in middle cerebral
artery blood velocity in uremic patients after
haemodialysis. Stroke 22, 1508-1511 (1991).
Hata, R. et al. Effects of hemodialysis on cerebral
circulation evaluated by transcranial Doppler
ultrasonography. Stroke 25, 408-412 (1994).
Ishida, I. et al. Hemodialysis causes severe
orthostatic reduction in cerebral blood flow
velocity in diabetic patients. Am. J. Kidney Dis.
34, 1096-1104 (1999).

Dogukan, A. et al. The effect of strict volume
control on cognitive functions in chronic
haemodialysis patients. Ren. Fail. 31, 641-646
(2009).

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Freyberger, H. & Bauditz, W. Psychosyndrome
and somatic reactions in chronic kidney patients
undergoing hemodialysis [German]. Verh. Dtsch.
Ges. Inn. Med. 75, 971-977 (1969).

Rozas, V. V., Port, F. K. & Easterling, R. E. An
outbreak of dialysis dementia due to aluminium
in the dialysate. J. Dial. 2, 459-470 (1978).
Jack, R., Rabin, P L. & McKinney, T. D. Dialysis
encephalopathy: a review. Int. J. Psychiatry Med.
13, 309-326 (1984).

Kennedy, A. C., Linton, A. L. & Eaton, J. C. Urea
levels in cerebrospinal fluid after haemodialysis.
Lancet 1, 410-411 (1962).

Rodrigo, F. et al. Osmolality changes during
haemodialysis. Natural history, clinical
correlations, and influence of dialysate glucose
and intravenous mannitol. Ann. Intern. Med. 86,
554-561 (1977).

Chen, C. L. et al. A preliminary report of

brain edema in patients with uremia at first
hemodialysis: evaluation by diffusion-weighted
MR Imaging. Am. J. Neuroradiol. 28, 68-71
(2007).

Arieff, A. |, Massry, S. G., Barrientos, A. &
Kleeman, C. R. Brain water and electrolyte
metabolism in uraemia: effects of slow and rapid
hemodialysis. Kidney Int. 4, 177-187 (1973).
Trinh-Trang-Tan, M. M., Cartron, J. R & Bankir, L.
Molecular basis for the dialysis disequilibrium
syndrome: altered aquaporin and urea
transporter expression in the brain. Nephrol. Dial.
Transplant. 20, 1984-1988 (2005).

Griva, K. et al. Acute neuropsychological changes
in hemodialysis and peritoneal dialysis patients.
Health Psychol. 22, 570-578 (2003).

Williams, M. A., SKlar, A. H., Burright, R. G. &
Donovick, R J. Temporal effects of dialysis on
cognitive functioning in patients with ESRD. Am. J.
Kidney Dis. 43, 705-711 (2004).

Lewis, E. G., O’Neill, W. M., Dustman, R. E. &
Beck, E.C. Temporal effects of hemodialysis on
measures of neural efficiency. Kidney Int. 17,
357-363 (1980).

Pliskin, N. H., Yurk, H. M., Ho, L.T . & Umans,

J. G. Neurocognitive function in chronic chronic
haemodialysis patients. Kidney Int. 49, 1435-
1440 (1996).

English, A., Savage, R. D., Britton, P G., Ward, M.
K. & Kerr, D. N. Intellectual impairment in chronic
renal failure. BMJ 1, 888-890 (1978).

Ratner, D. R, Adams, K. M., Levin, N. W. &
Rourke, B. P Effects of haemodialysis on the
cognitive and sensory-motor functioning of the
adult chronic haemodialysis patient. J. Behav.
Med. 6,291-311 (1983).

Smirnov, A. V. et al. Quality of life and cognitive
functions in patients with end-stage renal failure
on haemodialysis using a succinate-containing
dialysing solution [Russian]. Ter. Arkh. 86, 11-17
(2014).

Drew, D. A. et al. Cognitive performance before
and during haemodialysis: a randomized cross-
over trial. Nephron Clin. Pract. 124, 151-158
(2013).

van Eijk, M. M. et al. Effect of rivastigmine as
an adjunct to usual care with haloperidol on
duration of delirium and mortality in critically ill
patients: a multicentre, double-blind, placebo-
controlled randomised trial. Lancet 376, 1829—
1837 (2010).

Bergen, D. C., Ristanovic, R., Gorelick, P B. &
Kathpalia, S. Seizures and renal failures. Int. J.
Artif. Organs 17, 247-251 (1994).

Duranton, F. et al. Normal and pathologic
concentrations of uraemic toxins. J. Am. Soc.
Nephrol. 23, 1258-1270 (2012).

De Deyn, R R, Vanholder, R., Eloot, S. & Glorieux,
G. Guanidino compounds as uremic (neuro)

30 |

Jun2016 | Volumel

www.nature.com/nrneph



126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

toxins. Semin. Dial. 22, 340-345 (2009).
Kielstein, J. T. et al. ADMA increases arterial
stiffness and decreases cerebral blood flow in
humans. Stroke 37, 2024-2029 (2006).

De Deyn, PR, D’'Hooge, R., Van Bogaert, PP &
Marescau, B. Endogenous guanidino compounds
as uraemic neurotoxins. Kidney Int. 78, S77-
S83 (2001).

Liu, M. et al. Acute kidney injury leads to
inflammation and functional changes in the
brain. J. Am. Soc. Nephrol. 19, 1360-1370
(2008).

Aguilera, A., Sdnchez-Tomero, J. A. & Selgas, R.
Brain activation in uraemic anorexia. J. Ren. Nutr.
17,57-61 (2007).

Aguilera, A. et al. Eating behaviour disorders

in uremia: a question of balance in appetite
regulation. Semin. Dial. 17, 44-52 (2004).
Smogorzewski, M. et al. Chronic parathyroid
hormone excess in vivo increases resting levels
of cytosolic calcium in brain synaptosomes:
studies in the presence and absence of chronic
renal failure. J. Am. Soc. Nephrol. 1, 1162-1168
(1991).

Smogorzewski, M. J. Central nervous dysfunction
in uraemia. Am. J. Kidney Dis. 38, s122-128
(2001).

Griva, K. et al. Cognitive functioning pre- to post-
kidney transplantation—a prospective study.
Nephrol. Dial. Transplant. 21, 275-273 (2006).
Harciarek, M. et al. Cognitive performance before
and after kidney transplantation: a prospective
controlled study of adequately dialysed patients
with end-stage renal disease. J. Int. Neuropsychol.
Soc. 15, 684-694 (2009).

Radic”, J. et al. Kidney transplantation improves
cognitive and psychomotor functions in adult
haemaodialysis patients. Am. J. Nephrol. 34,
399-406 (2011).

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Yap, S. C. & Lee, H. T. Acute kidney injury and
extrarenal organ dysfunction: new concepts and
experimental evidence. Anaesthesiology 116,
1139-1148 (2012).

Edelstein, C. L. & Schrier, R. W. in Diseases of
the Kidney and Urinary Tract 8" edn Vol. 2 Ch.
36 (ed. Schrier, R. W.) 930-961 (Lippincott
Williams & Wilkins, 2007).

Li, X., Hassoun, H. T., Santora, R. & Rabb, H.
Organ crosstalk: the role of the kidney. Curr.
Opin. Crit. Care 15, 481-487 (2009).

Shrestha, R., Millington, O., Brewer, J. & Bushell,
T. Is central nervous system an immune-
privileged site? Kathmandu Univ. Med. J. 11,
102-107 (2013).

Ramesh, G., MacLean, A. G. & Philipp, M. T.
Cytokines and chemokines at the crossroads
of neuroinflammation, neurodegeneration, and
neuropathic pain. Mediators Inflamm. http://
dx.doi.org/10.1155/2013/480739

Adachi, N. et al. Uraemia suppresses central
dopaminergic metabolism and impairs motor
activity in rats. Intensive Care Med. 27, 1655—
1660 (2001).

Salama, M. et al. Up-regulation of TLR-4

in the brain after ischemic kidney-induced
encephalopathy in the rat CNS. Neurol. Disord.
Drug Targets 12, 583-586 (2013).

White, L. E. & Hassoun, H. T. Inflammatory
mechanisms of organ crosstalk during ischemic
acute kidney injury. Int. J. Nephrol. http://dx.doi.
org/10.4061/2012/505197

Wang, Y., Ge, R & Zhu, Y. TLR2 and TLR4 in

the brain injury caused by cerebral ischemia
and reperfusion. Mediators Inflamm. 124, 614
(2013).

Umehara, H. et al. Fractalkine, a CX3C-
chemokine, functions predominantly as an
adhesion molecule in monocytic cell line THP-1.

146.

147.

148.

149.

150.

151.

152.

153.

154.

REVIEWS

Immunol. Cell Biol. 79, 298-302 (2001).
Furuichi, K. et al. Chemokine receptor CCR1
regulates inflammatory cell infiltration after renal
ischemia-reperfusion injury. J. Immunol. http://
dx.doi.org/10.1155/2013/124614

Cockwell, R, Chakravorty, S. J., Girdlestone, J.
and Savage, C. O. Fractalkine expression in
human renal inflammation. J. Pathol. 196, 85-90
(2002).

Lu, L. H. et al. Increased macrophage infiltration
and fractalkine expression in cisplatin-induced
acute renal failure in mice. Pharmacol. Exp. Ther.
324,111-117 (2008).

Frangogiannis, N. G. Chemokines in ischemia
and reperfusion. Thromb. Haemost. 97, 738-747
(2007).

Sonneville, R. et al. Understanding brain
dysfunction in sepsis. Ann. Intensive Care 3, 3-15
(2013).

Bedford, J. J., Leader, J. R & Walker, R. J.
Aquaporin expression in normal human kidney
and in renal disease. J. Am. Soc. Nephrol. 14,
2581-2587 (2003).

Ribeiro Mde, C., Hirt, L., Bogousslavsky, J.,

Regli, L. & Badaut, J. Time course of aquaporin
expression after transient focal cerebral
ischemia in mice. J. Neurosci. Res. 15, 1231—
1240 (2006).

Gu, Y, Dee, C. M. & Shen, J. Interaction of

free radicals, matrix metalloproteinases

and caveolin-1 impacts blood-brain barrier
permeability. Front. Biosci. (Schol. Ed.) 3, 1216—
1231 (2011).

Haorah, J. et al. Oxidative stress activates
protein tyrosine kinase and matrix
metalloproteinases leading to blood-brain barrier
dysfunction. J. Neurochem. 101, 566-576
(2007).

NATURE REVIEWS | NEPHROLOGY

Jun2016 | 31

Volumel |



PERSPECTIVES

=

5 A

Nephrology research—the past, present and future

gX,

i

MES KK

Jirgen Floege, Robert H. Mak, Bruce A. Molitoris, Giuseppe Remuzzi #0 Pierre Ronco

mE:

E£+FEE, BRFEFEMFRSIGRFARENS T EEHE, SEMNFEFXUAESFIEERFT
&mxﬁ%%,u&r mrfwﬁﬁﬂQMﬁﬁaﬁ?éﬁ¢aATﬁm,Fﬁioﬁ

E leﬂrf—-?—Vjﬁ

HRFES TSI, AXBIIT VTR R AL Nature Reviews Nephrology 2588 ERESM R, kKRBT
F10FEBRREARHFTEKRERS, MXAMMA B 2006 F 11 AZEELTUCRB—ES 2 X R %Y,
FEMIIET KK T ERZERAB N ESENTE R U XEREE S H#HE AR THXEL,

Q: EEZEHEK, ZX10FAERRFRUBARPEHE
EMEMIA A4

Jiirgen Floege: 7£'5/NERBEIRE S0 R A — 28 Wi itk
JERIER I T i 5EE A2 21K (PLA2R) ZBMHEER T E
TRE SR ', ER I Heymann |5 48—k A AR
MR KB RS TR E A2 R EE
2 (B PR gp330 5L megalin) Y5 SRIT 30 £ 25,
BATIHAER T HIE T HE AR, o TAkmiE
WIRITAERARRE L, X—LIHART e
B, gD LAY B SR 1B VR R R R A I
EH 7A (THSD7A) BRMLERI, XLEFHTHRE

T P A B NI TR, B — M ER IR
ST S T IR A GNP A8 DR Sk 15 B 1/ NIk i
ft. (FSGS) thiaikiiB@E R T, 1244 1H kIR,
MEEREREES | BRAAEOEERT >, BRAXNE
FUHSTRYIFRIESE . Z RS T AT R4 Dl % 2471
R I RRRIEIG I, AMTRBLRERIME R 5
IR ik b v 525 FSGS,

eGSR (CKD) ABCAOT A& 1 =
U, TR T A 44 A K IR T 23 (FGF23) —
Klotho Fif T, B AIE T HEERERAIIR N F4, iH
TRFTRELE CKD, X —hnif = E MG R IR e $#% 00 1F

o BUEEEL 1 CKD AT I iE 22 5 [HE Klotho R, X%
DI INR 2 R RS R R RS,

o I U3 PR A — AR AR 28 Bl TR T B S — T X4
HOGR PN BT T HTAOR L IR 92 o, B R (O
HAERkt) FIRER MM EZE AL, X T3AT 77

SRR & AEBLEI DL R AT SEEL R i i B B R
B, R S L AR S D B L3t (s mT 3 B 3 Tk —
2 PR v T R AR TR AR B LA

Robert H. Mak: 5752 Z: it i 55 o i 4 (B &
RELEMER (PKD) 4, BRI AN E ek s
2% 5 (ADPKD) HE4&KRER™ERERZOUT
RERER, 613% PKDI F1 PKD2 3R 28 A8 BB 5k,
HELAFEMCIET &R e @ kiRt PKD &K PKHDI
BB EFE R, DK “TUTE RmiEsds, TurLE)
EFEAFEBEZIE. MENBETRIARERESES.
e PRV ER RS DL R b R i S e JE 2 (IR 3 ik S b s
REMIEH ., h4h, BERAIMERZE, GFEIMWN . 55
SN WAL % 9 R W St ADPKD # AR, it D—
MR GEIE T TR FE R B - RBUGEAT IO, FRDAA bR R st
56 5% A HEBATHIN, FIRE R AR EZENH R T,
KPR TR, AR EERIE A RRE A BT A
THRATRREARMME (WLFE) WEMFRHERZ et

PR E AT, ZEEFIE, (BIEER DL R 2
TE/ R BB B K A R e AR R ) B M 5 PU BRI
BT, ETMAERE S EHRSE, miETREER
&, #[ microRNA, {8 i 5 FPHEM A 382D K
BRI R AR RUIB IR , SE1E I PKD S5 ERAk
" ALE MBI TR FRBTSRTEE,

Wk 10 FRIEEMEM AL
AR, EEEFLUUI R APOLI Z N4 572 dF
NS NBEARE R E B . BIBRRERE AL DL R e RIFE T =
M—A ARG s BERNZ SR ALBIE R E T 2 i (%

Bruce A. Molitoris:

32|

Jun 2016

Volumel

www.nature.com/nrneph



e K ARAS S, 1 FGF23 — Klotho Hi 77 7E T iX 28
PORRIT- P 5B (s DU PLAZR Rk & 8k
KRR R B RREEUR, BE R HE T HEEW
PURGRAL . (BTN SN2 FE R 9T e K i3 FR 72
TIRBIHES T R A5, SO DL e A T 7
B B AR A R A ROINAL Y, X RS R B (LB
X ARG TR R, b, BB T Rk
REARIIOE F B, FATIAERT LS e v 4
BRI ABREHEEFERETUEMER, Ril—
ANEENS R X — R BRI TR N R TR,
BN I S1 il s NE N EERIROMEEER ., pRidA
(RAANR S BT (AP BT R SRR RE S RS RA TRT LA
TEgRNE L K WA CE Ex sh it R (E 1) Y,
(EREIAEFRATAL A I 7 BRI X 75 5 B AL K
IBITE X,

Giuseppe Remuzzi: 77 5 B = 1fi e 7918t (% 2 fith 75 5
OIS TERMH#RE, BIMERNE TR 102X,
FHRAF, OUUEZE, Tt IRBELI CKD %1
M —A FZER KR, 85 5T 5 IR i 1 o /R
BEER, BEFRNTE G IR 2 22 WA i A i
ERHIEH. HADEET WNK4 5t WNKI R 245, B
£ Cullin3 (CUL3) 5% Kelch # 3 (KLHL3) Z:[Kfyzsas
(X f—Fh B3 Z R &S &SIy, FIL
BRFPE AR WNKSs) #2238 5B I +h 4 I B Z R A
Fe K552, WA S 2 s 1k R i RIMAE 2, ik
SRARIE— R NBEFRRUR AR FTREEL Z RTFTAIR B =
5%, XE/DEMHERE FRRE T A B ERNE SRt
¥, EREENRE, JEREERERFTESIESE,
BHERELM LR E—ERNAE—FE, 21k CUL3 A1
KLHL3 %} WNK4 [BEf#, Mimis 55 it R b =g
oy B, IXEER T TR R ER R R s i R A 50 T LR
TEZERBTILE,

BRI S — BRI R A g, X
Self oy L B T R A B B Th s e B S PR R R E &
PR, EEWESHER PLAR, BEEETIESIEHA
WD T o 5 b s e ) e BT AR o ' 7 70%~80%
B R M 5 BB 3 PR AR AT R B PLAZR (O B S Hi R, 5
PLA2R PR FAI LGS, AR E & HIBE

i

PERSPECTIVES

{E&E *

Jurgen Floege 7& 1999 FHF M AEE TR IV KEERKBFES
REFRFME, AR EAEEENER S XEANR AR E
RTEESZ AEWR BRRERRESZ TGRSR RS
Ro 2 ISNHITEZERERENEESS (ERA - EDTA) ZREH]
AR, WEEEEMRFEZESER, 5 Richard Johnson 1 John
Feehally HI#&X—i&, =& A% HENHEH Comprehensive Clinical
Nephrology % FRM T 4, Floege HIZZ NDT R %K, FAE
Nature Reviews Nephrology Z=E B EMER=MA, MK JASN,
Kidney International. Journal of Nephrology % 2K RMESM R o
RS O BIEEMAR ( ERIETPHT NS EFELHER )
WERZEMEER. BRtE. BEERRNERY YMRFEMNOME
HRESEFTENIRERR.

Robert H. Mak MD/PhD/FAAP/FRCP, R EENMKZFZiE X O
BJLRIER %%, MREENMMN FE X Rady LEERS IR E
fo AR FEBIFEHEERPESETHIS. ST WRS O
MEHFEENRFRE, thE NH R ILER M SRS RS
SZREMAREHEZRASHWERERFE, X2 Nature Reviews
Nephrology #E W EWMEREMR, UK Paediatric Research 7<7&
FEEILRIFS PREP ZEHWRBESH R,

Bruce A. Molitoris E XEHE RPN AZEFHIFR, XEESHRBFF
SHER, WHEISHTFERNIETERR, UREIBERWNEY
BHESOHNET, AR FEEEHERN. MENSSRAS
FHEMEERG, UREANEFERENREERBIRTHNAERET
MpEERE, NTFMELMEERERTERE. BESEEASEH
IR T MEETT N SHE AR R. IOLF B A
TFEAENKBEEME. aFarnt/\ERENUREEEZEARTH
Ef. #4557 NIH. BAEFEASEZBUR TV RNEE, HHAER
MBI IETT RIBHEARNEF, 2 FAST Biomedical H3tEE)&
Z, XRQIEEFEZFR/ IV A—FPRENNIRFTER E/NRIETE
AR,

Giuseppe Remuzzi MD, 2 = X F I i1 E Papa Giovanni XXIII EBz( X
BI#EAR A Ospedali Riuniti di Bergamo ) 89 ERfRSHKE. EHRE
FRNEMRASENBEE, UMREAFRZRZEYEZ SRR
FRBEIFRZEH “Chiara fama” iR, fthiXZE Mario Negri Z5IEH 3
Bt Negri Bergamo S E MBI RIMBR, ZHARFFBRIZRMIGKE
EBRL, BN TR ALE GBI E IR 2F06T7 T
BEMRANNEYER, 281,242 BERIZHERYHN (£F)
=N

Pierre Ronco £ FF X RAIILWEE RF N SR HE, ZEER
Tenon R B Em 2 5E T R EE K INSERM 44 UMR - S1155
HET. HNEEARHEEE/NREELNREEELDURENE
AR (LR, MMEBEMESRIAETRET — 1 T aBRNARERSREN
AEGFRIE, #2 ISNF1ERA - EDTAMAR, HAEHRER
REASRFUHNERSEDER (1995) . K= (2009 ) FOFFE
# (2015) BIEFE, fth7E 2007 F£3k15 7 ISN Jean Hamburger &,

JF B2 ERA - EDTAMIKRH IR B, fihif2 2012 FFE R ERA -
EDTAEESWHTFE, R AEBEFRFRUEEREFRIS0 (T
FE) B9 R

* EERTBIRFHS,

NATURE REVIEWS | NEPHROLOGY

Volumel | Jun2016 | 33



PERSPECTIVES

E1 ASRWLES1/ME, HAERARMHEEER, TLFERREE N RERERARZHNER, TASENLES, SHBARIRE
FHEBAKIEEE, a REERRLHKRAA, BaHERMAMRIBZIT Toll BRI 3 B poly I:C ae), Mﬁﬁ%ﬂ#ﬂﬁﬁ%ﬁﬂ‘]ﬁ%ﬁ%o
b kB —REEFINAT 3 N ERNEMBEE, T E poly |:CFIfRICH EU”IQIHH‘E!?’"/ EEBZRERZHN HE % c AEETLEE
FRNR 720G, REENERAR, EWMAREHN FA/B0 (L&) %, B%S1/E, SUNERIIANYEE, EMTSRERYEE
FEFARD (X MARRE S2 70 S3/MVE ) o KERKRBNERIREZNIRT, IJ#EE%IEDEE?ZQWH ENSE R A EZ PR Pierre Dagher Frigfto

EER. WEFARRHT -PLAZR Hrik A BT s R & Q: #IZFXK, TX10FAGEKERFEEMZPRASE
HEERBREERESE, HIESAZE B MR G EHRD. BEHUMRMA A7
77, MTREARKN FHEEXEHlfRtE, "ITHET
7. J.F. R 10 F HOE T R EZFT250E AR IR :
FEEUSZ AR (FEAR-R2E) AEEGEZMHE (FIF)
Pierre Ronco: 7rid EA-4[H], X TR0l HFE) . EERAEIEREER TS, BT RZR (9514
PR E LG E KR, X—#RIET 1998 4, Karl TEARE M R BEBR DD RE TUAEE 3 R AR HURZE IR FK
Tryggvason [#] FA % ¥l nephrin ", [§J5, Corinne Antignac SELLR A S I S PRI ) X PR 258t ATTinE
FIBAZE 2000 4E % 31 podocin ¥, HXER I, FHATFE EERMFE, (BEXMMHELT, ZEMWETL ST
RUSE R B R B4 G ALY R B AT R D a R B T REIER IR e A VRIT H R R, 124581k
w25 MER, XEDERIMTSEMREYER T EM B R MR BT B iR R AT IR 2 —/J EVOLVE i
TR, 3£ E PCR 5H—CIFEREA, BRIEE » FERWERBITEAR & M FRSEBR DD RE TUAE R R 8 AT
30% HIF KB FRIRBLATE R 25 SRR A R B A5 WRESF DT RURERLMERES ", EEX R
WA T, EHEENE, BECHRRS R s A AL Borh B EEAER S HAYY, WARREFHRETRIE,
H, XLEERS5 T HE Q0 £ &M, FIREEE AL HAEPEER R A RFE TN R Yl R AE S d oI
FERIEIT A . bR T E R A ERssh, KBERN— EFENEREE 12% KB ERFR, MﬂﬂmEﬁ*”TH
BE 22 A FR R 5—LE T 4 TLAOEERA %, Blanp Ak AU FR 5 Iz CKD SO MR R AT, il TR S &
JRHY FSGS™, i (45 R AR T HMNIE A5 B OB, A ZEME KK FRELE (ACE) #IHIFsim & SikE=
I ] BEE BB HE RO T R AE N RO E BB 9% DLz CKD (RBHMET ] (ARB) JEE Bl s S IEEE, Zt
rudt R R E —ERE. TR IR, BAMEREBIEERAE Cme, e
H-TREEANELIM T APOLI FR 4 FREIEM IRBTRE SR T AEEE 2 B AR SEIE
WABTEZMERAE, Fla FSGS, HIV BiRLlk & DIRARIM R A 5,
ML, R APOLI FIEUR S fr A N IR A BE R, EHTIEKRGEEEELRY., &ABED
TR, (REREREERIAF R ERBIEDIE, XEE BIFrTRest e E S E L AR I Ve IR B4 &4 (aHUS) B
IR, 5 WSO A KAAH A FTREN R A E B REATSE A AMA CS BOBLIR IR R b 2, R — IR IR
BEEEENRE, XEEREA RS R KR P15 FI, REREHDEDPEERENTGE. Rifi, BE
W, M ETREA A B K —EREFI. FZIRITHITESE R, WAV HISIERERT R, £

34| Jun2016 | Volumel www.nature.com/nrneph



I, Rl tphith BEESRATAT IS RIRET.

E, BERSITEEHEA TIRKET, REFENE
RTILR RS, (HEHECEEE AR LIAAZ S
RESEIEERRIZeEs, Fl4n FSGS A aHUS,

GRS, AT R ARG T A
SRR R, B E S B B E I, —IRE L
IR (RCT) K, BAMIETHOMEZTEE A
L E=TFREEOIB AL, X T i@ iR L
B B o mh & R B AR A VA M I R VG T TR ST R, AT
TEREH EIL o 1 A X T BTG BT & R4
HAESE, @ FEERIE— )RR ST se 5 2R R ER
SN

RH.M. SFrieili EEHIAREL, R 2 L R4
AR R AR e I R 2 I AE A CKD B R 5 TEE TR A &
EZRhF, BE=MEENMRELRE TX—RH
ESCAPE #4621, 7£ CKD JL=H, SFRiEin H izl
FHEL, BEACMEZESIERGRS Nk % (GFR) HHEEA

A RER D, £ HALT-PKD iR rh, 5 bR 7
FREE, ARRAYI A2 5] 5 IR R R B A IR %

{B5 GFR FRFHEETL X *, &5, AASK IR LH,
TE mIin E AT CKD AR & 2 E AR, sa LRI 42l

R0 CKD RyBEE ¥, X = IR 45 LAY S E R T
IEPRIRI h B SERERET Y, WEE &FHEWE
EH, BIRBU L FRESHE, JLE CKD BFA R T

R i WBREEHE, HALT-PKD W5t rh iy B 35 5
AEGRFLA, FHERIE30 £%, il BMIAYUETER

FREEIGE B E 28], f£ AASK itgerh, BEFREKX,
SEIFIRTE 50 2%/, JH BMI 25 —1%, REE%
BT BRSO T X =T 5 R, (HEL7E
EMEEE AR L E T APOL] ¥z 5+ 5 CKD #t e fd
K%, R R (e A I R 38 P RE e 2 1 4
T BB R R,

B.AM. i 10 F[R]lm AR 1B AR -7 B 9 Hh i 20 B 2L
TR, SR ik PR 28 SR BB AT T R
WEIRT T, SEEWLRHE, FlanitEs, O
SRR AREL, B IR MR — TR T R FT AR AL
g, HTEETRIEERERD. BIomEEnEg

PERSPECTIVES

TR HRRER THIRTIURRI N, A5 Bl Z IR0 A G
AEX B U HAA RS, BRI AR
sk, HElEESASIEETRER A SERRNLE ., 0
TEEZ R] LU ok B BURN 3% BIRYIL IR B AREARE, XA
EPIRIRRAFTIE— PRI AR R, A R A =R IERE)
LR ERIR T —EREEFHE T, EK
RN ARG EYFRORERNRZER, BER, £
HLTTEE, BT REREAIHE AR ERAY: (%
HAXERS T SRAEDEM ST | BRAy (7
CRREE) | BWEEE, BEOHEUREDERFK

ARBIEIR, R, foress, S BT HUR T

s MR ERI ORI AR —TE—RIE B, @dfE 2
IR R S G My FRIEZ MK A, XZ—HLE
TR —TE RO F AR, MifiiR A (EDtEEmia
TR, REEER RN A TS/ NRER, (ERil

E%Eﬁﬁﬁ%IW”E%ETﬁT*%%W%,ﬁi
sfefE 2 i 515 (AKT) A1 CKD I TVE R S IR,
REEHT RN,

“BRIESERFNREZOSE, BeFERIESE
FEERESEBRRMLE”

G.R. fEd EA4FA], BT AN THREE IR
ARG, IRREIEREE TIRAIES, X
MR TRTRYIG T SRS, (ES B — MLt
EEEfUrik (ERT) , XPRAET Fabry fHYE AL, Fabry
PR X REREEIR, HRSEEEKERE o-
FURH S A AR RTER, X—RELSHMEHEE
5 = CURE DA ARSI B 7 /A B (R PN R AE A TSR B .
ERT 5EAY a- FFEEE (2IFEIETE - fk

FLAEEES B) , R METEHXS Fabry fi5nf:— R ALAVAT E G
5. BUAIEE R R, ERT AlfR0E B R X LR &

HEmsE, MKikE, KEHEZ ERT IGITHIES
e EEH AT AR T L4, mMAFRGTrHEEREE
AT GE NGB E R R, MixEEpts ., 14
BT RIS 567 X T I oF 2 DU I AR
M. A R ER AR (LR AR B B,
ST MEFE SR SR AR LA T iRRIbR S v et At
KA T aHUS (ia9T 2, d&Z - HFERE TR RE s

NATURE REVIEWS | NEPHROLOGY

Volumel

Jun 2016

| 35



PERSPECTIVES

3

3,000

2,

»

1,

B L i G e

1,

500

500+

:

500

000

500

1
1966 1970 1974 1978 1982 1986 1990 1994 1998 2[}02 2006 2010

S

B 2 AREFFRPHREHIGEFKKXIR, %38 Palmer, S. C. et al Trial quality in
nephrology: how are we measuring up? Am. J. Kidney Dis. 58, 335-337(2011),

Elsevier A H o

RIL, EREBS aHUS BE, IMERGEHE— DL

RS . MEAARRRIR AT RBE 2 2 FH
EEEFRNER SRR ERE ", (MARE S SRRLE

WK ERYZE Al A m R 3, 78 aHUS Rum & e
R HhREEREM. XERHGTT aHUS FIHERulE
MRk T REATIRET R, FADL CS SAITEILEK
PEER BApUHD I # A s % 7] (45 aHUS 838 i0im ik & 5 il
FHEKSIE A RSN R, FEEL T,
A/ MR DS BR (TTP) BLEERIA G R — b
POREIPIAIR R R, Aok 2 ROIETR R, (EAEEHAh
REIZ5 IR MR A AR T aHUS, i AT A RURTT
TTP U Je 175 328 KA B B iR AU B 78 HUS, i
THRESR SIS A B ER AR R, X—21E
TRNIZNEALL GIGTT , IEUER LIE—EB45 aHUS/TTP I
ABERRZEWER, B—MREZENFE, sX—Aim
=, AL R aHUS (M7 75 SR B MATE LG LR
W MBPTESD, a1 S 60 A K EEER B A7) R B PR
LI RAIATT

)5, #14 ADPKD B 8UHTEi6TT 77 AR 2R A5,
ADPKD J&— st (F 450, LS A o ok A7 1 O 2 b
TERCOFHE, RERSHARYER (ESRD) . HFIT

aHUS

FHT, AT IRGTT 758 MCE ADPKD B ERE L

RERBALHERE s PRy, ZA7EREE b RERS R L PSR RE R AT
AmRIRG A X EBE TR THE. REFEVZME
INEZR V2 2RSSR H DR AR E R R
MR, JREFT OO MR, AEMSMH L
GFR R, ify Btk 2 % ADPKD i3 H 77 75 B AT 38 i
ERBEIMHEIER ",

P.R. 7£ 2002 FFHMTFC LB, 1E—Fh%E WAYZELE Fh
IR R, — MR ARIE bR ——r P IR RS
FIDAE A TERR R IRR— AR 2, DU O ZER, A5
AUTE 2009 £F0 2014 2 B T 2 5 N R MR IE M B R Ry
7 £ 2 4 SR PLA2R Rl THSD7A'™, #E K
29 70% B AR RS 1 2B 3R] LIRS U] PLA2R B9
HWESDUE, TITE 5%~10% fHT PLA2R BAKE B & da] L)
&M E] T THSDTA fitfh, PLA2R HufkpyR IESH AT HE
R ERTETT B A T AL, BRAXEE AR 57
PSR, HE AT LB R TR ANGTT SR . Misea
Aol 9P R M S 2 o BB PR I P A R 5 RS L (R X
£ |2 FEEIFIR], SR,
U FATE [ 58 HU A I B3 B ZH S5 AR A R G ) PLAZR it
5, AMTRTDATEIR P 40 12 i PLA2R AHSCRR I s, X T

MBS SR F R OB RN .

2009 £, fy aHUS 3£ A 0F 78 HEBh R fik B 2R B Ui
SIARES — gt R ™, X —$1 -C5 FrikimidiE ik
R AR EAMARI T B SRR, B E T XL

BRI, BERIER AT ENERT, HED
ﬁﬁﬁ%@%ﬂxﬁgﬁ”o%*ﬁﬁﬁ%iﬁ%%ﬁi
THEINER V2 ZREPURIFL I E I T L2k ADPKD
B3 R R R AR B IR ThRERY TR

Q: EX—WMEMARSHTAE, RASABRHOES
FOPEEE R4 47 (A7 BE AR R X L bk Ak 2

JF PR, BIERE ROHINE T
R (B 2) o XA FTRERHB T TIRRZ A, CKD &
FEWIE, R ERE R, 2B
FRURHEEFERRSMELAE, 45, FTHAATMES,
REEREAET CKD e R IgIspIIE IR R, BHEE

= RCT =

g

36 |

Jun 2016

Volumel

www.nature.com/nrneph



RE TP >50% 1/ 8wk A ESRD, TERZHIE T, Y
XL D LA RRY AR ER L EA T UER, X —
AME. AHIEE A ESRD X H GFR R 30% AI3E
CRZAGFEERBHE, XERHERN”, HHX
A SEEHEENMEZHTIRRRE., F- 0 EEN
[FEZET CKD BERYIHE, EXFTITieiy ALTITUDE
FARF R T X B0, REAE S THIERER
RIS EE TRER A A s, (ERRREE AT
RAIME R/ BRI PR RIEE L S8 T X —it
e RRER, Fib, BibRY B ATEE ARG
BVEAE PR RALE M ESITREY), BFE—EN
T3 kB G ) ot B s AU B B AREREAT RCT. 2%,
FRBEY “BERPIIEE R LEB R H25 AR A
AWSIHEY, TX PR RS E RIS, (B
B IE W 78 B R 1% R iE T W SR e SR A A 2 AV B
RCT ¢+t ESRD BEFFAE— DL UBYRIE, BlXLER
ERIF P (ME— L AR R BHIES R E B IEERIT %)
DK BHREE “BRHnR (15 ESRD % £ER] CKD B2
FRKIE) o JEHEEERERTERBES SN
R AT iR, AMMEEWERNIE, EXFERNEE
o, BT IR M & SRR T T R B R i
thF, PlnfrEEE,

BIEE LR BRI R RIRE, B RARE
VEAIRRIT R S UTFR—— S EITTE, HEMKT
KE, BIRFEFN TIEMENSEE T RKBEDR
TN BEARR L RTIR— N ERS . — MR REROR R
AR R HGE M M IR T, RIRRIET AR B RARE M
THEIEAL, R RA B EE R N LR oS T & B iRTT
75 A PR B RS 5 E A THENLL

RH.M. NIH 5 & TR R S 2R IR F, R AUHIZS
AFIARMED BRI, W T HIER AR
TTHERREZHERME . PKD RTF R T (LR
TS5 2 HrEgPkik . B 14 ADPKD it %~ T fighy
KIEBE R BT ARR (R S M B R A L 25
MFFRA R TREN S (B 3) °, 12 10 FFRI7EEMF
FAUEEUS T REAERTRVIERE, Hha B mE N
FEZR V2 R EETUIDUHFL s R B E R E i)
FIRVEEALHT T, (B0 K% A IR G FDA #ti#Ein

PERSPECTIVES

77 PKD [ 15 *. ADPKD Hirish [ (955 FE S iH B 1R 7%
BMEER, XATaea BT & rTRERIGT 7k, (HX—
8 TR D S O AS R Hh BT RS SR AR RO BRAR . IR
FMA IR HOTE (DL B R R B S R B AR R R,
M SR S BRI A K (B A —F Y
WIXMERT . LN, R D AETRARY S D RE A B R i T BERR
T T EIRIERV R REaIT HEERT L, BT %R,
UL PR 9T Kk £ eI . NIH UOT b F 9% Bl )
RETHRBIIK, SESMEERTARZRDESE
1, X7 A A R L R,

B.A.M. i iR 2 HPRE T AR . S5 -
EET R AR ATERRRIERY , fErREIAA
FEAEEL” o ETORMERORIIT &, P T HH)
BRIz IXLE, BT iX—40
By A R, KT CKD 2t R R AR/ Nk A E] 512 ik 2 [A]
HIFRHE— MBI T, Bk — % R eeEdr ANy,
BeE ey, (BSEbr BRI AR AT R R R RIREEE b
25, BURTERRAEENE, o, FXERrih/ Vg
ERARTIEMRNSE, REFEERE, kB SR
ERAARBARE SRR ERIEE AW 20, EA
BITREIRYRR AR DL O 2R Al ok BB R HTAY =T BE
BOGHEZ MR R .

“PLA2R A MEREREN BT ERLETE

...

7

L, HREISTEBAEAE NER B 5 S T —
ERIEERE, (B e, Ban AKLAEE R I AERER
51 CKD, EBARBUR I 25 B eI, i EL I PR R 3
BREMRIRS, (BAiRRERANRESZE, R E
BT IR R R LD R He R BR
TAfE, FATEDEE I R R R R i DR X ek ik s
AT IERARE I 5FAR. BBARN AT AR IX e A
W EREK, BOTERTE AR YT RAIES .
BT MERIGAIT I BAILAIT R, AR FkE, RAITEE
HEJT A% AKLAT CKD B IRIT 5k, (BANE T
AR DX S B TR 2 I BUR O TEAR . B0, i LEF
KRB A S GFR 6 T b & (L AKIT® £ CKD*

NATURE REVIEWS | NEPHROLOGY

Volumel

Jun 2016

| 37



PERSPECTIVES

CFTR
Filk Bl

KCa3.1

M (0

\

CDK
i )

&, Mw«:ﬁnD

P2R
Anocctamin-1
?
i

Ca?
il

[ I IP3R s0C
STII'F I

— e T

m Bl

O pxDE>
[0 PKDHEN

El 3 SRMESHEABIGNASANREFSESERURERAFXLERLOEEDY., FKIE. AP, FEBENEE,

CDK, BHiE a&k#MHEs CFTR, BHABNEES SR T, P2R, B P2 21K, RyR, ZRH XK, SST, AKEZMHIE,
TKI, BEEAESFIF,; TZD, BME T, V2R, MENER V2 £k, FXEERFRESHFT, 38 Antignac, C. et al.
The future of polycystic kidney disease research—as seen by the 12 Kaplan awardees. doi:10.1681/ASN.2014121192 (2015);

@33 Copyright Clearance Center, Inc. B8,

BE T GFR 254, TR e SUR MR & R bk F#)
REES AR, FITEF4E BRI AR MR Lk, 1T
XS PR A A TR @5 EREA . LEbR
ML R FH AR R Z R RS T HA1E RIS CKD FFERY
BE71, HSHAEIERSEIFE A el
TR ERTE SRR TR R N R FIE Y A2 S, (B2, 35
CKD 3b HiE ZEHM RS TRECE KRR T, DET
TGy HEEE LB Rk, R RSO N R A
GFR (E:40n_EBEN4) 76 160~180 ml/min/1.73m?, B2,
7F GFRs <40~45 ml/min/1.73m’ [ 5 3% b TG I 38 ik 2 vk
BRI G IREMNREE T ARH 25%, XEERHFERN
EFIE P RES PR IRIAI TR

G.R. CKD R &I SEFCH—MEZRERE, EhiT
HH T S ERYSE TSR 2013 g T 900,000, FHELT
1990 3NN T 134%°, HIL, EREALTENY S
Ao HFEE N E IS RUT 200 ESRD EE RS
T 140, MR —SEEWONE T BRI, BREIRT T
ZRAEM5 R H ZFH 1L CKD Rk R H M (K O L & SRRV SE
TR, RAEZERTEREBZIYERTE R - ME 5K
FIEBEMIMIEGRIMEMEAR, Aifn, BRAK—EIEE
IRTEE MY T T HEA e EIF iR HI & 1 R ¥ CKD 1y
BERR. 0 TSGR R, FET A A DL 2 25
BT, MR EEXERIRADTIE, s s
ACE MI#IFIE 2T & ARB SEANHIE 3K - M8 BIKFH,
HBHE R E B Y, X — IR Lh T 75 =T Uk

38 |

Jun 2016

Volumel

www.nature.com/nrneph



WAROESEQRIRE LY, HHEEEBHEEED
PR, TTHEN TARERAIE SR EE . ERRAER
E, WmRTERR R BT R X —J5iE (RITE
EFAEARMBEORARNE) , PAXR—HEBE
AR, FTHERRE, RERDEEBAERR R T X —
BUHER TG ERFDEIE O M ER L E, EEHFT
RUBEIR P M EE A RREE R, B EERERA TR
1697, IBFERREER T RETT TR G EIR I B B
CIIE N, HTELFA ST I E.

BEAh, U ZImRERAE 1% A B IR B R HI IR B MR
AErr st e T, BRI BRITHEZ R SR B ERAERMN
I E IR, IR AERE R R SE BARE R
RA—HNERERIREY, HHSRFEME. E8K
DU B & ARSI % 7. BRLBULE B tRisiE

FEHEAE KBS BRI 2R —KEL, THENRHEE
FRIER / BEFAR DR AERNZIL, XEFRLTER
It —2F (EHAE H RS R A 5 B RS T BRSO .

R. RVE AN BT T 2 S AR S DA S Y
PREYIARE, BB THEPOR L IRFE B IS I | 1A TR
W Mpems & s AR AT Y, (B T AT SRR R R
BRI e —ENER, REHRAT KBS . S
(8], (BT AIER BB R AR EMIX 05 EE s f e

fE4BER ™. BT 51 PLAZR BifRsh, BiEA LS ERE
ERRERED T, FHEHER, EEAERREL, fm

HEFI&EE, RAVRERESBEREEEITHEA A,
FREDHISR B AE T 0 B I R AL AR 0 53 . TR &
geit, LIRS I Em ik N R B R A Sn s — iy £ B8R
S0k 23

TEIRTT B /INERBER DL BE 11 CKD Bt i 55 75 T H B 3¢
KREBRAKR, SHE¥FMERAE, B
LR A BRI T MR TT . FATATRE AL T
TRATH ORI RIS 2. FH0 B —4) T BB SRR FA T
TER R IR A w] BRI TOAY s (ERTETE AN A AR
/NERIE 2088 CKD 50, EA LB AR BER H EIR K.
BN B —— MG PRIGTTIEAED? MiZ A

RFRIESH

PERSPECTIVES

Q: AMIEZBHENESRRNBIWE? TEAN XA IZE
gEMmERta?

JE GRS IR R— 158 R, G FERE.
DR . R 2 DL O IR R 8D 5 B IR
Eit, R RAFRENS MR | KAt & R, BlanfFTe
HIRNZ REERNER AR, B0 AR, B
FRX NS R, R —AE, el
B IR FEENR RS — R 2, CKD hiyiF £k R
TG Z 90, BIAnEF B AL KO0 A B
¥, REMEIRFRAEHEINSHNETZ, Wi
R IPRE S LT RS2 RCT IETE K 98 204 BB 1A T
Fi%, AR, XU RCT @ % ¥ CKD ABFHERRTESN, B
PLFATERAIE B SR A E TR AR TE CKD B R Tk
FIgIE, XMIFR— DR TAIB]FZ 4D F1 AURORA i
B rf T PR O 7E R 2 CKD 28 35 o (i A AT 28 254 %,
Hib, 'BRFRETEIBLEA CKD BENIT Rt

B 58T 7 RROBTIT, M s/ iX — 2B R R
RIRFE ST,

R — 2 BETE 1998 42 TIETSHE, TE 2014 £
N EFIEEN, HRRENTESEEBERNREEAE
fb. RE& BRIRENTER E LA B, (R RAE,
BRFESAR, BlnsEirhifaet:. RTINS
RERK, UREENBITHOMZIENS, KOk
HI2s[a], 7E ESRD 697 5 H AR fHsok s/ DI R, (R
BTN T REBITRARGRENRARBERAEET,

“BE—BIERSRE LY SRR A K5
R EHERY”

&, BEZEOERTEL B HFRIELE TR
, Bl R AT R 7 L J- i A 2 — P B s ]
T (B, EMEHERRNT . BORE R LU E R R
PSRBT R Ry LR R, LA RCT 7]
DURORXEERI, 5 S 32 AR R AR A TR AR B AR,

%
HilE

KIS IR E TR AN SRS RS 48, 7EE X R.H.M. NIH X} T vk s 35 AR AC 25 51 T
BRI T th (R RE A TP i, HEMe e mELlgss  BIMMENREE. —EE 2R G CRISP (PKD K
S E A s b B A 25 EL R RRFAFTECE) *, CRIC (2HEEIHREAR2PF]) *, L
NATURE REVIEWS|NEPHROLOGY Volumel | Jun 2016 |39



PERSPECTIVES

J CKiD (JL#E AREhgREEER) ~, X Tk ekse A
I EERE, & T BB TS EERT R,
ELHAR)— A B 5] - HALT-PKD B35, 13X —FR 8%,
I FE 3= HI RE A 'S ZE b A= 4, (BB T2 GFR puk%
RS ERBIER. EXZHEROPR R, TR S
B BB, GIROEARGRLERITAERETERRA
E1E, BXFENAEIEN TR NS RLAF /DT, i
NIH i % £ CKiD 5 ESCAPE® F 57 I PA 2 [AIRY & 15k
ML AEE—MRIFAIG T, & NIH FrE sk 5%
feirse i (CTRI) #4SEE R HLIA Z (R BT 5T Al ik e
RAEVETE, 3k TIRKAEES . AR IZE b A5
SREMABH A RULRIGREAHAT2Em M A TE, Misifmk
RO & 0 AE B B A SRR M DL e AL e O30 27 (Bl
TEE . ROZHE X U R gt — 5% . ST T
MR R B SR B RTA Y T RS, RO AR PRI PR 22
Sk OUEERITAL ., BT/ N ST B s KRR ST
PR B AR B O H MR 2 AL AR R R A TR
1 TR B A N SRR AT 7 R AR,
TETHEIRTY W, FRATRIZZR B A7 e H AR = 5
e, (EXSCERARIFAE S, FREEMEARIATT BUR
MEBE T ST REMS IR e AR LR IR HE

B.AM. FE5R, FAT04 25 1 T A HLBE 1 E B 2R
EIRBEERS AKL, ESIX— iR, TENEEME
BT G R AEIRESY) (AL RER )
AT, AMTRBES IR AR & st A X e
DHTRENSAOR ERERAONIR . HAatEBhix— 5 BRATA RE
HREBHIE BEMEACE HESBEIGT HRTAT R
B, Flan, ERTERA TR SR 500 180 1 B
BETIERRIF % . KR EHERRRE RS R R E RS
ESRD HIEE S H AR, HFEEAERARVEEEE
£ GFR OB THEE e, (AR FUR Y i — b
M — e SR BE TIGIT . BlIanf A 3R A 2aiE
FB e Sk (E 0 CKD #RI— RS iR, W
BEFR A VBB AR T B RS Bk it BRI
XPEAEBEIS A R B2 AR 2 BTt FT DU R B AY . FRHE
BEAINE R TR RRTSR . &, KEH
AW TIUR, HAEFRELE, S5REARRFRIORE
FAT-RE S, RS ERERRTAE.

G.R. CKD 2 ¥ 2 3R tE Jeitk i G5 L MU SRR A
RER— N EZEINEFEREER, 4R CKD WikkR 54
GrE, ROAEERVEESIERRIISH LIGG T RIE, M
M7ES AR B L B IR R & £ St R N B . 4
TERX—ER, BIOIBTEALR, ZREM, BUTE &
AU I E 3 24 HR g CKD fele: R 3R LUK Pk £ ey
HIGERERE MARS IR N, SERE X LTI P R A AR
B2, mARZE IR R EINE T &
IEREE WAL, HETESEER AT T
CKD BT AR . 18l Bk M B2t K i 2R 5
i S ENM ZAERIHEERK R, HEdh=T72
(B 2RI E AR, AR R M RIS T —ERh . =<
T ERA fe T PS5 H AR L 5T vl UE i BlR T B i
7, IERITFRE SR E THXKIESE, ([EX4RTRZHIT A
AR EIERRIE . Ao 2507 A0S HR . M-
A L B BRI A TR S R E U A BRI 25 2 R
HIR A,

% TBA1E CKD #Ef2 2% ESRD 4b, WIR SIE% R 1% H
EEATUEBERFERULEEEERET A, &8
B A 1 Z R AR R AR 2RI G 1E £ e A%
SRR E R AR R S, i, BENEE
EAVIEREER, REAE T R R ST R RGTT SRS SR
1L 2R HE R R AT AR Y D) RERR RS, RN R
DTS X TS ST K, H R EE RS
TR A AR R SRS RO . 2T T 4lER)
IRITUSEA S R 2 REE —ERTR, (HEARK
HUBSZE . RERPIESEREEE AL, EXTX—I7ERN
Z e RIT R EARTEYE ™, Rid, AMHREE
THRIIRIRB RN SR 2 R B IR R TG, AET R
BTG TR AT T, iy B SRR 52 R A e R R
Wi,

“AMNENEZRL SRR TR . BST
X—GUER AR

PR. IR TESHEMIZZ AR B BEIER RIS
BMAMLETT R0, B, ROTE LB R T
H S BRI, JEHR R R S . 1A BRLL
Bt AR/ NS R, BRTAZ AR SR e IR

40 |

Jun 2016

Volumel

www.nature.com/nrneph



FORREL S NSRRI R 22, FrLURVE B IRIF RS,

TS ATIERE L, B, EafEEE b e 2 RIHE
TFHY, BATRAZEC T IR — T B R R E 2 R L AT
Fe 05 AT ERAE S T EOREHTB 8RR L R A,
HAEE QL (T4 R 53 BB R A BORRE (R HoRE I PR (IE
Siiters, UL, MiEE, AREURIREEDR
EEEEKRT, B=, HTUTHELHANERRE, A7
ARAZERMO R TIERIRT “RiE” BER, &%, &
BN M E AR R AR 3 ST R AR T, A R HIER
M2 FRBERNE IR, Blan APOLI 55K E
A%, Hik, HiRAEZR (LMICs) BB ELMERE
BRRIGLGIIETT . AnFUXEEE SR A M L R sk /D
AR RIS SURE B S BIA JrIiR, IP AT LI T e
I HRIRGS SR > LB — A EAR ™, BEHRAMEZER,
FAIRAZIEARE IR FI R B ENTIRAR . X — s
HARNILE R FPk—— X — AR HEYHEER,. L
. EWMERFRURIRRIT RN REEFRS ., T8
RALEIEIEHE EBA B ES R ", IRAITER,
ZikHE RERERRT RN T EpT R

Q: RE 10 EEMIEBLTASAARHR?

JF. BT ADPKD BYiGT7 THEH BEWIER,
B R AL T — AR IR B, R BIG PRE 2 5 (FD
M EFRAVER) BI5IAA— R RCT ilf T, BE
ERAN T T ADPKD FEH A #2E RO K, #iBlG
T TR RI A AT,

CKD Wty et 5 — MR IR 2 3P s, A
MNELEEREIFHEI T RENBIERTIA, Xk
SAERNIEATIE B DO RE TR L N B AT AL RORT R b fR . 26
AT Fili2 T AL IR TE AR PP (S CT iR, —HR&K
1R BRI SIPE 5, BRI DITE CKD B kit
ARZHRCT WT5E., AL AH R GRS, N
K2 3% -1 355077 DR s R B N BRI EISFIRY RCT #5EE
ZIEfEdt T, WIS LSRR TR R, (EEAT
BARBTEN R SEE SRPFETRL

KT T RAASFEAKNIE, HRTRAHEN
PRI T AT FtE , XIE A5 BB B R
TR T AEEER A LIt T

PERSPECTIVES

‘BEER, 1 AKI 5 CKD, NRFREH#THELZINMR. 1F
XeegEpgrh, A KR B, AR M AR
FERESARFEAL, DIRAERSENRS Ny iF %+
MinFEE, TR T A AT RER R R b5 T

&G, BIHRATSIEANRAIETT LR RCT #5E J5
ISR, (ARZENZIZEICHE, FSGS RiyE/Nkat
TR R REZ R 2 FTE FSGS BERIRG . Rk,
B2 BT R T E BN B E R R bR —

RH.M. 7Eid 2% 50 0], OB TR EIR T4
70%, 1215 FEE], EEAEM R IIFE T S FEIR T 4 15%;
B2, ZEREENTHY ESRD BFAPET-RKIARS, FHHK
FEOS BT R Z R, CKD BENTIERAESE, K
AR, ERES, EHHAFMREHESESR
B R FRA T T o T SRS RS ErIAR. #ah A
DN RN R H AR T B G B s R nu R bR e [ S =
(CRISPR) #4467 By T M BAZSR h A R ThEE, I
FIREARERIA T R A RS (b ©, BT 4 AE 2015
FEBE SOER RS B — T eEn Ty it
T, REE SRR BRI RR ., T H EFIR R
RN BEA RESC IR KON 2, (ARTRE A — L H A H
PRt L BB AR, 2o RS E B T
BB BRI TR A 25 R HIATT 25 E &/
b, EHFRFERTNEERZHT “BrET” , X
SEMREEhE AR AR 2. RISl
B B R SRR T B2 B 1B e e A ESRD UK
MBERNGIT SR B R DU KB AR A2
& BRI S5 5 E R E CARRIOREE, BT
gy, FEREAENGTT H RTINS H
ZIPNIN: SR

BAM. [LA LRI AT 2ER R, X—0
TNIZ B TEINE S, M & 580 B I 1R R
LRy, RO RINREABIREALE. AR
BEEMEFEUR HIV U A6 T, stAERBE
gy (PERMDE) Wk T 2AERNER, FLIE
EERHEINARE— MR E. Mk, ET2M
kIR, @EEGE. A20ITURS FEWIREDR
R, RITHEEEEH T MM, £ % 10 FH),

NATURE REVIEWS | NEPHROLOGY

Volumel

| Jun2016

| 41



PERSPECTIVES

th T HIV £ 2R3l R Rt i B SR BT i R e
S NFRIFR, MREFRRAETRALLENTE, M
A BB AT ME S IR UG T )R, AR IE—
ERHERE, BRIERE, HESLEREES LIRET
WTHBFEER “, KRS ASE, FXNa0EHE
A—FhEE HARPREAEE TR, &Rifn, SRPIER
BIRFIERNETE X, 5 BEINRE TX—RSE)H
RIBETTRER, MEEER S RAVBUN B T #EA, 7]
BEAOBTHE IR T B NS, A1, X —URFTEEBAT
TZHS A BE IS IR E TR WA Z B R DAL IR T HU BT
2 BB R Rt TR T RIS BE DL B R A7 # B RIAE 2R A
Eel, HETEF R AR AELREIH S ERE.
RIS EIN RS ENE RFRBRER, BEAZ5T 1Y
BN RER, =T, BRI R 2 S
AN ERAIE, A ARSI HIV Y& 2835
BR R ERSUEE A X =

‘T EIRREERFEIRBIB A BT SRS
MAFBT”

G.R. BNz, B EE DR A W) TR S 4
Brifnissh LRI KGR R 10 FP Rk — D i s
TRIGHT RAG T, BIR BRAYZE REFTH/E T 1 E 1 (2R
TRROEER B — (I PR H IR (A A MR T 75 A A4S b ik
HAE, X SRR ImERBORER LR, Hix%h4
WE R i Bkl , HEEANIRRERRITER
BN, AR S A BRI AR Sk AT S 3 DO RE
RN

TR IEE AT e s, BT E T R & ok
ROEERIATT DL G RER MR AL 05 25 - i g
AREARRACRPOR AR FTULSE XL B bR, 5, RE
BWERE SR EN AT RT %, EHEERNERETE
PET R, AMITENUARREE, fFALHA S
BRBTEBE. AIEETEREXER AR LA
BESRE (L EAERIRIRN A . REWL, REB LR
10 F b, BATRE & AE B IEE S FFF A Uy £ Al B s
FEOFR BB E KRR, MioORT S, WP RN
SR N7 R PRI g (T o

AKI |FEFINERE, X—HRRE2ERUENTR

I, HHSFIRAERE, ERURERE R, RE
B AKI FTiEp IZE L fE s A E R 5 R IR A E 2
R, (BREHTERIFE TR ETHRIAESR, i
16 I H B ATV T R, BB AR AKLRF R R £
B RTFRG ., AT RY, JHEE R R
AR, R 2013 SEEE TR AR E IER S s, B

PRENR2 (ISN) Ba) T —HE oz Eiitl, =4
0by25, X—iHRIFEIL, 22025 4F, FEIR. WD hr
TERINRAZFRIXIE, AN EAEMASET RTH
AKI, ES£F#IE 20 MNERWEIFRFESIMA TX—1it
X, fEENMAIEORS Y, LUK EIER R A Z ARSES
Z=ik, 0by2S T R UEE I — 15 | Ak BB IER 22 A X
T T IRSEREA, RHENTIREERRRE Z X
9 AKT A R BT HILE K &/ ©,

PR. TEAR% 10 £, BT MFRARNERLZRUL
JRABIARIBTREAR, 159 R P B 2 DR s RS R TR W] A
WO, AR ZBRIIN T E SR, REE REIRE
R RTE TR R B A RN S 2 BRI E R, 1
MR FMS A S, DI ERBIE BRI R B Tz AR
WRIMHEIEN. EXRAERE R THEEERASEOR,
R—MEEES T —MRENR A WEAEEER, NES -

EHFIHEER -DNA DR ABHIAEER ©. X—f5
A B TR E R BRI TERY 2 THLH R R S e ARy

FEC, HRLLEWTFTAE RUR T 29 A AR E .

B OGHE [FIRY S R T RS I B AR A SN T AR A RO T
%, TR EeEd, EREIERED, mEE Sk
SR TTEDURRIS IR R T AN B RN IR, X —
SR B AR R IER., BT, EESRESHE
WHER R, X—J5BRZ 5 Bl SRR R B 5 S AR
M AR & . HERTHERIEEIT R, BEE
FE AR L LA S BA A R AR

TEBIERE AR TS EHEEFG? FEEA
IR BEAZ WS I £ e B IE T 20iE, H HiEmiE
USPF—BEFETHEE NS NE T, X—REEE
RELREB IR, EiRRRES, Wi THARES
MTREIE AKT & A=, IRHG IS 2 R T A0 & Hoth o
BHWIR, ERRRERHE ™,

42 |

Jun 2016

Volumel

www.nature.com/nrneph



Division of Nephrology and Immunology, Rheinisch—
Westféilische Technische Hochschule Aachen,
Pauwelsstrasse 30, 52074 Aachen, Germany (J.F.).
Division of Paedliatric Nephrology, Rady Children’s
Hospital, University of California, San Diego, 9500
Gilman Drive, La Jolla, CA 92093-0630, USA (R.H.M.).
Division of Nephrology, Department of Medicine,
Indiana University School of Medicine, 950 West
Walnut Street, R-2 202-C, Indianapolis, IN 46202, USA
(B.A.M.). IRCCSIstituto di Ricerche Farmacologiche
Mario Negri, Clinical Research Centre for Rare Diseases
“Aldo e Cele Dacco”, Centro Anna Maria Astori, Science
and Technology Park Kilometro Rosso, Via Stezzano
87, 24126 Bergamo, Italy (G.R.). INSERM UMR_S
1155; Pierre et Marie Curie University Paris 06, and
AP-HRE Division of Nephrology, Tenon Hospital, 4 Rue
de la Chine,Paris 75020, France (PR.).

Correspondence to:

juergen.floege@rwth-aachen.de

romak@ucsd.edu

bmolitor@iu.edu

giuseppe.remuzzi@marionegri.it

pierre.ronco@aphp.fr

Fliaz =R

J.F. % > Amgen, Abbvie, Chugai, Fresenius,
Pharmalink, Sanofi I Vifor 2 5] #2 {ft %5 i)
A 25 A/ BB 2 i YR . BAML E
FAST BioMedical {1t & 61 #5 AR EE 7 &
W, XA I RIEOR T LT I R A
A/ NER R AR T E B, HAMb R
FIABE SRR R A

B2

1. Beck. L. H. Jr et al. Mtype phospholipase
A2 receptor as target antigen in idiopathic
membranous nephropathy. N. Engl. J. Med. 361,
11-21 (2009).

2. Clement, L. C. et al. Podocyte-secreted
angiopoietin-like-4 mediates proteinuria in
glucocorticoid-sensitive nephrotic syndrome. Nat.
Med. 17, 117-122 (2011).

3. Hu, M. C. et al. Klotho and phosphate are
modulators of pathologic uremic cardiac
remodeling. J. Am. Soc. Nephrol. 26, 1290-1302
(2015).

4.  Machnik, A. et al. Macrophages regulate salt-
dependent volume and blood pressure by a
vascular endothelial growth factor-C-dependent
buffering mechanism. Nat. Med. 15, 545-552
(2009).

5. Maass, R G. et al. PDE3A mutations cause
autosomal dominant hypertension with
brachydactyly. Nat. Genet. 47, 647-653 (2015).

6. Antignac, C. et al. The future of polycystic kidney
disease research—as seen by the 12 Kaplan
awardees. J. Am. Soc. Nephrol. 9, 2081-2095
(2015).

7. Freedman, B. |. et al. APOL1 associations with
nephropathy, atherosclerosis, and all-cause
mortality in African Americans with type 2
diabetes. Kidney Int. 87, 176-181 (2015).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Fresquet, M. et al. Identification of a major
epitope recognized by PLA2R autoantibodies in
primary membranous nephropathy. J. Am. Soc.
Nephrol. 26, 302-313 (2015).

Kurts, C., Panzer, U., Anders, H. J. & Rees, A. J.
The immune system and kidney disease: basic
concepts and clinical implications. Nat. Rev.
Immunol. 13, 738-753 (2013).

Hato, T. et al. The macrophage mediates

the renoprotective effects of endotoxin
preconditioning. J. Am. Soc. Nephrol. 26, 1347—
1362 (2015).

Hall, A. M. & Molitoris, B. A. Dynamic
multiphoton microscopy: focusing light on acute
kidney injury. Physiology (Bethesda) 29, 334-342
(2014).

Lifton, R. R, Gharavi, A. G.& Geller, D. S.
Molecular mechanisms of human hypertension.
Cell 104, 545-556 (2001).

Shibata, S. et al. Angjotensin |l signaling via
protein kinase C phosphorylates Kelch-like 3,
preventing WNK4 degradation. Proc. Natl Acad.
Sci. USA 111, 15556-15561 (2014).

Kestila, M. et al. Positionally cloned gene for a
novel glomerular protein—nephrin—is mutated
in congenital nephrotic syndrome. Mol. Cell 1,
575-582 (1998).

Boute, N. et al. NPHS2, encoding the glomerular
protein podocin, is mutated in autosomal
recessive steroid-resistant nephrotic syndrome.
Nat. Genet. 24, 349-354 (2000).

Devuyst, O. et al. Rare inherited kidney diseases:
challenges, opportunities, and perspectives.
Lancet 383, 1844-1859 (2014).

Sadowski, C. E. et al. A single-gene cause in
29.5% of cases of steroid resistant nephrotic
syndrome. J. Am. Soc. Nephrol. 26, 1279-1289
(2015).

Santin, S. et al. Clinical value of NPHS2 analysis
in early- and adult-onset steroid-resistant
nephrotic syndrome. Clin. J. Am. Soc. Nephrol. 6,
344-354 (2011).

Genovese, G. et al. Association of trypanolytic
ApolL1 variants with kidney disease in African
Americans. Science. 329, 841-845 (2010).
Evolve Trial Investigators. Effect of cinacalcet on
cardiovascular disease in patients undergoing
dialysis. N. Engl. J. Med. 367, 2482-2494
(2012).

Parving, H. H. et al. Cardiorenal end points in a
trial of aliskiren for type 2 diabetes. N. Engl. J.
Med. 367, 2204-2213 (2012).

Legendre, C. M. et al. Terminal complement
inhibitor eculizumab in atypical hemolytic-uremic
syndrome. N. Engl. J. Med. 368, 2169-2181
(2013).

Wuhl, E. et al. Strict blood pressure control and
progression of renal failure in children. N. Engl. J.
Med. 361, 1639-1650 (2009).

Schrier, R. W. et al. Blood pressure in early
autosomal dominant kidney disease. N. Engl. J.
Med. 371, 2255-2266 (2014).

Appel, L. J. et al. Intensive blood pressure control
in hypertensive chronic kidney disease. N. Engl. J.
Med. 363, 918-929 (2010).

Parsa, A. et al. APOL1 risk variants, race and
progression of chronic kidney disease. N. Engl. J.
Med. 369, 2183-2196 (2013).

He, J. C., Chuang, PY., Ma’ayan, A. & lyengar, R.
Systems biology of kidney diseases. Kidney Int.
81, 22-39 (2012).

Loupy, A. et al. Molecular microscope strategy
to improve risk stratification in early antibody-
mediated kidney allograft rejection. J. Am. Soc.
Nephrol. 25, 2267-2277 (2014).

Warnock, D. G. & Mauer, M. Fabry disease:
dose matters. J. Am. Soc. Nephrol. 25, 653-655
(2014).

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

50.

PERSPECTIVES

Kavanagh, D., Goodship, T. H. & Richards, A.
Atypical hemolytic uremic syndrome. Semin.
Nephrol. 33, 508-530 (2013).

Chang, M. Y. & Ong, A. C. New treatments for
autosomal dominant polycystic kidney disease.
Br. J. Clin. Pharmacol. 76, 524-535 (2013).
Debiec, H. et al. Antenatal membranous
glomerulonephritis due to anti-neutral
endopeptidase antibodies. N. Engl. J. Med. 346,
2053-2060 (2002).

Tomas, N. M. et al. Thrombospondin type-1
domain-containing 7A in idiopathic membranous
nephropathy. N. Engl. J. Med. 371, 2277-2287
(2014).

Ronco, P & Debiec, H. Pathophysiological
advances in membranous nephropathy: time for
a shift in patient’s care. Lancet 385, 1983-1992
(2015).

Nurnberger, J. et al. Eculizumab for atypical
hemolytic-uremic syndrome. N. Engl. J. Med. 360,
542-544 (2009).

Gruppo, R. A. & Rother, R. P Eculizumab for
congenital atypical hemolytic-uremic syndrome.
N. Engl. J. Med. 360, 544-546 (2009).

Loirat, C. et al. An international consensus
approach to the management of atypical
hemolytic uremic syndrome in children. Pediatr.
Nephrol. http://dx.doi.org/10.1007/s00467-
015-3076-8.

Torres, V. E. et al. Tolvaptan in patients with
autosomal dominant polycystic kidney disease.
N. Engl. J. Med. 367, 2407-2418 (2012).
Coresh, J. et al. Decline in estimated glomerular
filtration rate and subsequent risk of end-stage
renal disease and mortality. JAMA 311, 2518
2531 (2014).

LaRivere, W. B., Irazabal, M. V. & Torres, V. E.
Novel therapeutic approaches to autosomal
dominant polycystic kidney disease. Translat.
Res. 4, 488-498 (2015).

Dickson, L. E., Wagner, M. C., Sandoval, R.

M. & Molitoris, B. A. The proximal tubule and
albuminuria: really! J. Am. Soc. Nephrol. 25,
443-453 (2014).

Wagner, M. C. et al. Proximal tubules have

the capacity to regulate uptake of albumin. J.
Am. Soc. Nephrol. htt dx.doi.org/10.1681,
ASN.2014111107.

Prowle, J. R. et al. Serum creatinine changes
associated with critical iliness and detection of
persistent renal dysfunction after AKI. Clin. J. Am.
Soc. Nephrol. 9, 1015-1023 (2014).

Gaspari, F. et al. The GFR and GFR decline
cannot be accurately estimated in type 2
diabetics. Kidney Int. 84, 164-173 (2013).
GBD Mortality and Causes of Death
Collaborators. Global, regional, and national
age-sex specific all-cause and cause-specific
mortality for 240 causes of death, 1990-2013:
a systematic analysis for the Global Burden of
Disease Study 2013. Lancet 385, 117-171
(2015).

Ruggenenti, R et al. Role of remission clinics in
the longjtudinal treatment of CKD. J. Am. Soc.
Nephrol. 19, 1213-1224 (2008).

Luyckx, V. A. & Brenner, B. M. Birth weight,
malnutrition and kidney-associated outcomes—
a global concern. Nat. Rev. Nephrol. 11, 135-
149 (2015).

De Vriese, A. S. & Fervenza, F. C. Con:
biomarkers in glomerular diseases: putting the
cart before the wheel? Nephrol. Dial. Transplant.
30, 885-890 (2015).

Ronco, P Moderator’s view: biomarkers in
glomerular diseases-translated into patient care
or lost in translation? Nephrol. Dial. Transplant.
30, 899-902 (2015).

Murray, R T. et al. Potential use of biomarkers

NATURE REVIEWS | NEPHROLOGY

Volumel | Jun2016 | 43



PERSPECTIVES

in acute kidney injury: report and summary of The Chronic Kidney Disease in Children (CKiD) 61. Collins, F. S. & Varmus, H. A new initiative on
recommendations from the 10th Acute Dialysis cohort. Am. J. Kidney Dis. 65, 878-888 (2015). precision medicine. N. Engl. J. Med. 372, 793—
Quality Initiative consensus conference. Kidney 56. English, K. & Wood, K. J. Mesenchymal stromal 795 (2015).
Int. 85, 513-521 (2014). cells in transplantation rejection and tolerance. 62. Molitoris, B. A. ASN Presidential Address 2013:
51. Ronco, R & Floege, J. Tenyear advances in Cold Spring Harb. Perspect. Med. 3, a015560 innovation and individualization—the path
immunopathology of glomerulonephritis: (2013). forward for nephrology. J. Am. Soc. Nephrol. 25,
translated into patients’ care or lost in 57. Mariani, L. H. & Kretzler, M. Pro: ‘The usefulness 893-897 (2014).
translation? Semin. Immunopathol. 36, 377-379 of biomarkers in glomerular diseases’. The 63. Horton, R. & Berman, P Eliminating acute kidney
(2014). problem: moving from syndrome to mechanism- injury by 2015: an achievable goal. Lancet 385,
52. Wanner, C. et al. Atorvastatin in patients individual patient variability in disease 2551-2552 (2015).
with type 2 diabetes mellitus undergoing presentation, course and response to therapy. 64. Menche, J. et al. Disease networks. Uncovering
hemodialysis. N. Engl. J. Med. 353, 238-248 Nephrol. Dial. Transplant. 30, 892-898 (2015). disease—disease relationships through the
(2005). 58. Okpechi, I. G., Swanepoel, C. R. & Venter, F. incomplete interactome. Science. 347, 1257601
53. Fellstrom, B. C. et al. Rosuvastatin and Access to medications and conducting clinical (2015).
cardiovascular events in patients undergoing trials in LMICs. Nat. Rev. Nephrol. 11, 189-194 65. Kawai, T., Sachs, D. H., Sykes, M. & Cosimi, A. B.
hemodialysis. N. Engl. J. Med. 360, 1395-1407 (2015). HLA-mismatched renal transplantation without
(2009). 59. Armignacco, P et al. Wearable devices for blood maintenance immunosuppression. N. Engl. J.
54. Grantham, J. J. et al. Volume progression in purification: principles, miniaturization, and Med. 368, 1850-1852 (2013).
polycystic kidney disease. N. Engl. J. Med. 354, technical challenges. Semin. Dial. 28, 125-130 66. Humphreys, B. D. Kidney injury, stem cells and
2122-2130 (2006). (2015). regeneration. Curr. Opin. Nephrol. Hypertens. 23,
55. Warady, B. A. et al. Predictors of rapid 60. Doudna, J. A. & Charpentier, E. The new frontier 25-31 (2014).
progression of glomerular and nonglomerular of genome engineering with CRISPR-Cas9.
kidney disease in children and adolescents: Science 346, 125096 (2014).
44| Jun2016 | Volumel www.nature.com/nrneph



PERSPECTIVES

NATURE REVIEWS | NEPHROLOGY Volumel | Jun2016 | 45



PERSPECTIVES

46 | Jun2016 | Volumel www.nature.com/nrneph



Nature Reviews
Goes Clinical!

Quality, Authority, Accessibility
and Innovation.

Nature Reviews has expanded into the clinical sciences.
Eight new clinical titles complement the existing seven
titles in the life sciences.

In April 2009, the Nature Clinical Practice journals were completely
redesigned and became Nature Reviews, bringing all the qualities of the
top-ranked* life science review series to the clinical sciences.

REVIEWS

For more information visit:
www.nature.com/reviews

*2007 Journal Citation Report (Thomson Reuters, 2008)

Editorial Research Highlights

nature publishing group @



[BBE pws

Re nvela BEEEEH

BHREBHLEER:

[ HREH) BRSH: BRI BRSH. BT Renvela® s
(AT ) SH B08gHB LS il
(R ] FRHEEZLOERBERIREL,

(ERE | SRATEHEAESEITATNBHSIER (CKD) BABENSKmE.

(AR ) ARNEBNEASR0.80W.6 g, SE=N, MERH. HRENERKFAFEREENE, AEERNARN2-18, § | “*g%a&%a;
RABAZNER 0.8 (SEMSRN—F) , HEFETEBNOARKT. BRUREER FEERATUER. BENETREN. : e
(58] MFREARITHERM; BERTERNESE; BAFHERES, rer—
[EEER ) AREUTERNBE PR RRARNZSHIENY RNER: EEERIERL, SERSANNNTENSS

. BENSUHER, SEmEEHRERHANE: SHENENER; BEEATA. Blt, AIAEESTUERSR. REESHASE

RECRRBET.

[2ERWIBELAS | MAETEABRTERELNETRE. MFEEDSNBETEARL DY, MAEaEnENEENE

WO ETSIE,

[FRRE ] EBTRRNABRRAGES (RREABEAR) , T24EANFRENEE: T, Rit, CESER. i@ SNNFRE EiEdE () HBERAT
NS MBS, HitAS. Eik. BE. BTAERN. ERAREZANEIER, BEERRCRIRES. Mk HM TR TR 3252
[ ZHMABEER ) ARMBTERTVENEMAARAA TS 0%, AEMBRANTLNBAMEE. LiEK, KSR, REETRIE {£E. 0571-88076189

R B h%. FESHEANAENIENRSAREEESRE - RiREE. FEERSIMIBIE: 800(400)-820-8884

(#EVS | BOBBIMIESH20130384; FOXBBARRMENS: EHEFI20130160 B () 20160700902
[REW ] BEF (AN) BIBBRAT, ik: ANMRIKIERE25S AT E S S AT EiE
ERFH, BEESATEMENTRIRES. RIREBEWATEE, SACN.SEC.16.02.0376

Rft#RE. FREEFIESRFLRNES



