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C‘V i?ﬁﬁ?:éypalzgiz Trial Investigating Outcome ACTION
A Study to Evaluate the Use of Rosuvastatin in
An Aosemsment of Survvalang Garciovascuiar | AURORA
Events
Action to Control Cardiovascular Risk in Diabetes | ACCORD
:Aglgzr; tgrgg:crrgl Cardiovascular Risk in Diabetes ACCORD-BP
acute kidney injury AKI SHEIEEY
acute myocardial infarction AMI SHUZEMES
acute phase =471
adrenocorticotropic hormone ACTH I SNt
afferent arteriole SMS
African American Study of Kidney Disease
and Hypertension AASK
age Lto|, 3, 7|
albumin-to-creatinine ratio ACR LRa1-32f|OFE[IH|
aldosterone L AHIE
Alirocumab |23
Aliskiren dz|AF |
all-cause mortality THIRIAML(E)
Alprenolol LosE
ambulatory blood pressure monitoring ABPM sSYEALA
American Academy of Pediatrics AAP 0|2 A0ktete]
American College of Cardiology ACC 0|= et
ﬁrsr;ir(i;:t?ogollege of Cardiology/American Heart ACC/AHA gg;:i’gﬁ.rilluli’é
American Heart Association AHA 0|2 4T
Amlodipine of2r|ml
angiotensin Il receptor blocker ARB OFX| QEIMIIS=EH| XA
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angiotensin receptor blocker ARB QFX| QM= ZH XA
angiotensin-converting-enzyme inhibitor ACEi Q| QEAT S ACTRH|
antihypertensive agent S|
Antihypertensive and Lipiq—Lowering Treatment ALLHAT
to Prevent Heart Attack Trial
antihypertensive drug OEQtoF S H K|
antithrombotic therapy SENMRH
aortic coarctation CHS M=}
aortic dissection Cisaatz|
Apolipoprotein L1 APOL1
area under the curve AUC JMEHHA
arterial nephrosclerosis SWAFE
arterial stiffness SHLE
Atenolol OlEel=E
atherosclerosis ZHEEE
atherosclerotic (&) Z3t-
atherosclerotic vascular disease FMZordptaist
atrial fibrillation HLYMS
atrophy 2=
automated office blood pressure AOBP MRS
Azathioprine Ofxtito| 2
Benidipine [ [miE
benign prostatic hypertrophy BPH AT MY
Es;i?g:ler to Lower Cardiovascular Dialysis BLOCADE
bilateral AR, A&
bile acid sequestrant HELAZH|
biomarker MEHX[X}
Bisoprolol HAZER
blood pressure BP gt
Blood Pressure Control Target in Diabetes BPROAD
body mass index BMI HIEZX|
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brain infarct | 2
buffalo hump EAE
café-au-lait spot B2
calcineurin inhibitor ZA 2 AR
calcium channel blocker ZESEXCH|
Eotaplhod Nephropathy Glical Bvaation | CREDENCE
Captopril HEDZ
cardiovascular disease CVD gzt
cardiovascular mortality HE2AL(E)
Centers for Disease Control and Prevention CDC 0]= EHEX 0l MIE]
cerebral infarction L HME
Chlorthalidone gz2ge|E
Chlorthalidone in Chronic Kidney Disease CLICK
chronic heart failure oYM
chronic kidney disease CKD oty EE
Chronic Kidney Disease Epidemiology Collaboration | CKD-EPI
Chronic Kidney Disease in Children Study CKiD
Chronic Renal Insufficiency Cohort CRIC
Cochrane review nITRR
computed tomography CT AFEHEEY
confidence interval Cl = s
continuous positive airway pressure CPAP INE P L=eiely
coronary artery disease CAD 2SS
corticosteroid FE|TAHZ0|=
cortisol TE|E
cotransporter SSTEH|
creatinine =L (V=]
Cushing syndrome s
aagsgirtlizzii(?d?‘ne?/ PDriz\éir;teion of Adverse Outcomes DAPA-CKD
Dexamethasone CIA|EE
Dialysis Outcomes and Practice Patterns Study DOPPS
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dialyzability EMHAHsE
diastolic blood pressure DBP TIEY
Die Deutsche Diabetes Dialyse 4D
Dietary Approaches to Stop Hypertension diet DASH diet DASH A|ct
dihydropyridine Colsto|=2m|2|c!
dihydropyridine calcium channel blocker ggi:gilgmamgg
Diltiazem E[OF
direct renin inhibitor DRI EESE (B
distal convoluted tubule DCT HEESAM2
Doppler scan CEESMAA
Doxazocin SAEEM
Dry-Weight Reduction in Hemodialysis Patients DRIP
Efecto del tratamiento antihipertensivo sobre la
progresion de la insuficiencia renal en pacientes | ESPIRAL
no diabéticos
Effect of Fiperenone on Chronic Kidney Disease FIDELIO
Outcomes in Type 2 Diabetes
Effect of Strict Blood Pressure Control and ACE
Inhibition on the Progression of CKD in Pediatric | ESCAPE
Patients
efferent arteriole X
Efonidipine ol L Clm
Empagliflozin Once Daily to Assess Cardio-Renal EMPA-
Outcomes in Patients with Chronic Kidney Disease | KIDNEY
end-stage kidney disease ESKD =20|13EE
end-stage renal disease ESRD E NS
Eprosartan of| 2 AfEL
estimated glomerular filtration rate eGFR A ks
European Society of Cardiology ESC FEMEEY
Efyr%?ﬁ;piﬁitsyio%f Cardiology/European Soci- ESC/ESH ggg’gﬂﬁll%ﬂﬂﬁé
European Society of Hypertension ESH SEDELT
Evaluate Renal Function with Semaglutide Once FLOW

Weekly
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Evaluating Prevention of Progression in Chronic
Kidney Disease EPPIC
Evaluation of Cardiovascular Outcomes After
an Acute Coronary Syndrome During Treatment | ODYSSEY
with Alirocumab
Everolimus ol =22 A
extracranial =hel-
factsheet AZH HEANE
fall et
fibrate m=eolE
fibromuscular dysplasia FMD dedsddoly
e e s | RO
Finerenone o=
2t Morbicty i Dispeti Kidney Disease | FI9ARO-DKD
fire-and-forget policy Al T A HHH
flatulence E (7
Fludrocortisone EZZ2CZIER
Fosinopril RN
fracture =&
frail et
frailty L2
Frequent Hemodialysis Network FHN
Furosemide FEAMoo|l=
Further Card_iqva§cular Qutcomes Research yvith FOURIER
PCSK9 Inhibition in Subjects with Elevated Risk
genetic susceptibility FML+H
glomerular filtration rate GFR Aok
glucagon-like peptide-1 receptor agonist GLP-1RA EE;EEQTEEPOIE-1

. YRRNOEBER

glucocorticoid 223 3AE|T0|= '
heart failure with preserved ejection fraction HFpEF HIEESHEMSAX
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heart failure with reduced ejection fraction HFrEF HESZUANEH
Hydralazine sto|=2tEx
Hypertension in Haemodialysis Patients Treated
with Atenolol or Lisinopril HDPAL
Hypertension Optimal Trial HOT
hypertensive encephalopathy DEALHE
hypertensive nephrosclerosis AN (E)EE
hypervolemia gt
hypotensor S|, ZLH
hypovolemia EE SRS
Icodextrin Ofo|RHAERI
incidence SME diHE dhld|
interdialytic EMzt-
International Society for Peritoneal Dialysis ISPD
intervention S, N, BM=E
Intervention as a Goal in Hypertension Treatment | INSIGHT
intracerebral parenchymal hemorrhage HUAEEE
Irbesartan Diabetic Nephropathy Trial IDNT
ischemic heart disease IHD Sy
ischemic stroke SELES
isolated Az2|-, 1gl- 22 t=-
kidney biopsy SEEY
Kidney Disease Improving Global Outcome KDIGO
Kidney Disease Outcomes Quality Initiative KDOQI
Kidney Early Evaluation Program KEEP
kidney failure SEEH
Kidney Failure Risk Equation KFRE
kidney replacement therapy KRT SN
o ™M PRs | inowc0
Korean Genome Epidemiology Study KoGES Qéﬂ%ﬁxﬂqus_xf
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ga;\el:; National Health and Nutrition Examination KNHANES 20174ZtAEE A
Korean Renal Dialysis System KORDS
Labetalol SHHEE
lacunar infarction GBIk Z M
left ventricular hypertrophy LVH Ehel AH|CH
life expectancy 7|cHod
Lisinopril RN
loop diuretic 12|=20| = H|
macroalbuminuria CHds iy
magnetic resonance angiography MRA NS e e
magnetic resonance imaging MRI X713EIY
Manidipine opL|Cjml
masked hypertension ZiHIE)
meta-analysis HEH2A
metaiodobenzylguanidine MIBG
Metanephrine y(|=ERad=]]
Metoprolol HEZZEE
Midodrine z=cal
mineralocorticoid receptor antagonist MRA igﬁigg‘g§§g
g/ltzgegallqc;c;rltli)ciz:iaszceptor Antagonists in End- MIRENDa
Minoxidil O|=AIE
Modification of Diet in Renal Disease MDRD
monitoring ZAl, BLEE
moon face ggo|g=
mortality AFZ, KIAMY, AFYE
mTOR inhibitor mTORi MTORX||
Mycophenolate mofetil Ofo| 2H|=2|0|E ZHE
myocardial infarction HDBME
National Health Insurance Service-National NHIS-NSC | Zoizzesacixz

Sample Cohort
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National Institute for Health and Care Excellence | NICE
neurofibroma HE4R3
Nicardipine L|7t=C|m
Nifedipine Lto|m|c|l
Nitrendipine LIE-C|H
Nitroglycerin LIo|EEZ2|M2!
Nitroprusside LIO|EZTE{ALO|=
nocturnal dip OFZHt, OFzhstet
non-dihydropyridine H|cto|sto|=E2m|2| ¢
non-dihydropyridine calcium channel blocker Igoglofilr;;ﬂlﬂlﬂl
non-dipping H|sH, H|ZiA, Hlsket
noninvasive HIES-
nonsteroidal anti-inflammatory drug NSAID H|AE| 20| =AH|
nonsteroiglal mineralocorticoid receptor nsMRA HI*E1I§O|EE'7I§!+$*._|
nantagonist D= =2 +H|CHEH|
noradrenalin c2oteg
normetanephrine CEHER|ZE
occlusive |44~
ggessgr;?/n and Calcium Antagonists Random- OSCAR
orthostatic hypotension oS
paroxysmal =Y-
Patiromer IHE|2H
Patiromer for the Management of Hyperkalemia
in Subjects Receiving RAASi Medications for the | DIAMOND
Treatment of Heart Failure
Patiromer versus Placebo to Enable Spironolac-
tone Use in Patients with Resistant Hypertension | AMBER
and Chronic Kidney Disease
peridialytic EM Tz
pheochromocytoma AZXSMES
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photophethysmography PPG ZEEHY
physical examination TIE, MAIZEA
polydipsia 2%, ChetE s
polysomnography SHCRIHA
polyuria Ch
positive pressure ventilation PPV erety|
postural hypotension HiIxget
potassium binder ZEHSZEA
potassium exchange agent ZERS WA
Prazocin Z2FM
prevalence REE
degﬁ?;m baa:lsc(la ;’rfha;gz;’f ;)f Hypertension with PATHWAY-2
primary aldosteronism UKIACAEES
Probenecid s [E (PN
Propranolol D2O2HEE
proprotein convertase subtilisin/kexin type 9 PCSKOi QY LA ST A
inhibitor HEEM/ANAR
Prospective Evaluation of Proteinuria and Renal
Function in Diabetic Patients with Progressive PLANET
Renal Disease
prospective observational study HepEAT
proximal tubule PT e DX i ] S ey
pulmonary edema HEZ
pulse pressure aHafer oHok
Pyridostigmine mjz|=AE|IaRl
Ramipril 2to|za
Ramipril Efficacy in Nephropathy REIN
Ramipril Efficacy in Nephropathy-2 REIN-2
randomized controlled trial RCT FAQICHZEAIR
receiver operator characteristic ROC FAREREH
Reduction of Endpoints in NIDDM with the RENAAL

Angiotensin Il Antagonist Losartan
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renal artery LESH
renal artery stenosis AESUHRE
renal hypertension AE)HTHe
renal scan AIEEAZH
renal transplant recipient LIEO[ A=K}
renin-angiotensin system inhibitor RASI 2|t -QFX| I M A R |

. . . S . 2|l -OER| QA -

renin-angiotensin-aldosterone system inhibitor RAASI of AE|Z I
renovascular dEhgat-, SEga-
renovascular hypertension AEdetd nger
residual kidney function TS EI|s
resistant hypertension MNyogEet
Safety a.nd (;ard!ovascular Efficacy of Spirono- Spin-D
lactone in Dialysis-Dependent ESRD
Secondary Prevention of Small Subcortical
Strokes SPS3
.Sema.glutide.Effects on Heart Diseage and Stroke SELECT
in Patients with Overweight or Obesity
Semaglutide Treatment Effect in People with
Obesity STEP1
severe 55-
single-pill combination Chlrofzet
Sirolimus NE=CIEES
sleep apnea FHESE
sodium bicarbonate ERMtAAE
sodium chloride gotr s
sodium zirconium cyclosilicate SZC ;igzaﬁ&olgﬁ
sodium-glucose cotransporter-2 inhibitor SGLT2i ?zﬁﬂ%ﬂE CEE R
spherical carbonaceouse adsorbent THSEE
Spironolactone ALZEEE
Spironolactone with Patiromer in the Treatment
of Resistant Hypertension in Chronic Kidney AMBER

Disease
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statin AEHE
stent AHIE, Lzt
stiffness ZE, 28, 44
Strategy of Blood Pressure Intervention in the
Elderly Hypertensive Patients STEP
stroke LHES
Study of Heart and Renal Protection SHARP
sympathetic nervous system SNS wZEA
systematic review SR HAMZHAT
systolic blood pressure SBP SEI|ES
Systolic Blood Pressure Intervention Trial SPRINT
Systolic Hypertension in Europe SYST-EUR
Telmisartan HOjAI=EE
Terazocin B2tz
Tertatolol HIZEIEE
The International Polycap Study-3 TIPS-3
thiazide M{o|otxtO|=
thiazide-like diuretic M{O[OFXIO| ER A0 |
thrombolytic therapy drgsial
Timolol EIEE
Torsemide EE2AMoto|=
transient ischemic attack TIA UMM HUE
transplanted kidney oA ZE
ultrafiltration UF Z=0]M|odat
unilateral oH- M-
United Kingdom UK g=
United States us 0=
uremia =5
vasoconstrictor Yatp=n|
Verapamil tH|2 ke
Veterans Affairs Nephropathy in Diabetes X’g:\]‘_E; H-

18



gz ofof =E
water retention FEUR, +ETA
white coat effect 2ol
World Health Organization WHO MAEZAZ |7
} . . LTH-Ot=2| 284
al-adrenergic antagonist K|
o-blocker LR
B-blocker EHIEFXHEER]|
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HAAIE AASHARE, Bd -4 LHA- L= AHEAS

She AEAHE BEE A FHLEAHE $AE 45| 2Es] ol SEHA &
ouz[60l], YELHETEARNTA TS S5 FALBY A= adE Fokd o At
[62]. PATHWAY-2 A= oFg A L8l et 229 A zre Bristaler, 1
AN Av2EES 7189 AEY Aol F71shs o] f19F, vIAZEE, SARERAI
I3} 125 < 7HollA S8t #7189 S0l Hl ° S-S HofFlHte0]. 1
2yt PATHWAY-2 Aol A& FgAREA o 2&0] 45 mL/min/1.73 m? ]l &S

ASlatgict. oleigt A Y AT 2R AzEES 43 1Y NS 94
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2} ORI 2 H @A ol A FHEIA| R, AR TREC] 45 mL/min/1.73 m? H]§Ho]
g4 Zehg 5571 4.5 mmol/L 23] EAo| A= AN-S BASHA] ek=tHl2). A
TELG] R EL2 NP TITE oA et I} 2-34] = om[63], o] 1Y
A2 QI3 A& Ak AgH2ole), 2020 I AT EREAL il 7] QL= uhF

}:l

(o]
otk

rloh

21 Ao A A3 R EES A QEAAATE A A AL FA] Q ’lAIS-GAAHA] (E
© 7 7 ot @Al ARgshs Aol AEEES TAES 2.17H, o149 R A

< 51480 EQIcky H5tH64]. AMBER 7= S AMEA| o T-&0] 25-45 mL/
min/1.73 m? Q1 A 1B 34} 2059S YO E AT RELES Rekg A3 T8
2 dfe] 2] Ei 9lokS 3 Fofsto] vl waklthes]. WE 2H Fokte okl H]
3 AnREeE RS A&T 5 Y Tt O woko, 2eks A% FIAE A
of Foisl® 125 F4 T 717 5t 22be] oF 1/304] 1ZFE S0l BASHATHG5].
IAEET LA PO R Q5| A REetES] gubAQl Aol AlRtElnE, XH Tt
AELolA A TEY 2| 5o gt digre g FRage|E ol nEs) &4 9]
A 1D FAF 11392 EF5H= CLICK A7) SH9lT B4jolM Sraga]Eo] 9
oF tju] 1254 24417t % $%712YS 13.9 mmHg HAAIZTH6). AT 2EZE

g SRagEE] AZEET A2 ol e2e SASHA] AR, BhE ot

\l

S= I olons Y, €4 Hd, 38VsS ASSHA BUE - sfof o0,

SR L e I E ELR P EREE PP R E LR B L LR ER
P TR S0 A4 9 A1 AT ek o aab o] Y5 EIItHE7). B
FEHI ARG S 71 EAE A} C 2 S FIDELIO-DKD%F FIGARO-DKD ¢
ol 23 13,0267 34 0|6l 2 B3 EAIR A, Slekt ulawsto] wlujizo] o
wHFEO) AW ADAAL, AR AT P, AET A, ATAM AF S
29cH68). HUlF=S 943 oS RAOL, Hujeis RololA] glokmrct g
9% WAgo] o BOlTHES). FRe HL, Juldis oA tzote] vste] Hass7]

YL o A W& 5 YIrka Bislo] gojAll68], BlAs|Ze| =5 AR AN A s 2

ek n:lm
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FABYAE AEH o] n|X oS ZARE PHTRY BAS EG A
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Solck. HERHEAIE U et g
Sk R A4 QA Sl okE R S5 ATkE Helou), BE ATl dXH 2
32 Holx) glgkh. MR §4%, AN T, EE A5 45 5 Solat 4
FolA 2350l D 4= k. THY TAe] AP A3k ool = 54 kB BT
H850] gl T WA QEAATRL A E b QHAGATEA, Roloatol
Eq Aol ZEHFEAEHA 5 SRt oL Fofsh Zlo] FelHolet. HepaA:
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5.3.7[El =

oFa7b IBYeto R FREIX] QA H R d Aolo] AEA 274E U¥ B
7Jstoro] BB BAto] BUE ASHAYIE FA0] B W A BB BT wAE 5
sfol grggEy X o5 okEe T T W] SuE 1
o ARo|E 27449] o5& F31 ok Ek, AA Bt make glont, TEY
Y ) BB RIS 95 DA AL BRI Aste] S8 A
A717] 9I8) F7h40% Rolshs oFEL YT 4 Bejo] glo] walgle] a3
AEjorzolth, o]efat ol g Aol tfsiAl ofelet o] Atk

[
10
rH
)
tlo
=
53
N
k!
;O

531 AF-EEESSTEH 22K H|
5.311. UHAZTEE Xt FFAFAI2HE0] 20 mL/min/1.73 m? O|&H0|HA, 1)
28 Y = HO| SHIE|0] UALYE, 2) LRI} AFLE, 3) HFTO| SHI=|0] QU

U, =22 4) LR 7L E e He| Lo ATt FEAFTA| 20| 45 mL/

min/1.73 m2 0[510] AR AE-E YIS S+EH2MN|IE AIZFSITE (1A)
5312. AF-EYZS+EH29HNI= RS EEo| et ZHY| =30 & &~ QICt
(1A)

F-EEF ST SARAAAE oA Tt Egrdstefol otz vHIFER Y] &
FABAEA A=EUTHT5]. KDIGO 2022 THF3EH ] gy HHE 913 943
EAR titgets] Gy A=Ay Erois A 20 mL/
min/1.73 m? 1Rl 28 GBI AN £5-E=FT5TSA2AAA Y] &

€ E5E daRit76,77]. ¥ AT EY SAE FEARA T 20 mL/
min/1.73 m? o gelHA GEA7} YAY F2 A7) e B¢ 2F-EEFTE
FEAH2AAA ] Fof ARk HARITHT5). FRRITE A AL 4 2ol FA
TAATE H7F 20~45 mL/min/1.73 m* & W AF-EEFFETSA2AAA <] F
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AF-EEGTEFEA20AA0) B2 % AR o] So] Wekst] vl ol A st
A AR £E-EEFEESSAAAE SRt Evke )N

@Az ZA7F A Hd-SALANARGA Hot e E W 2852 7w

33 AEAIRAL S 5= ATHT8). B2 w3 AeA YA E AFH AR, -E
EFTETSAAAA Fof F FHAA 0l T2 7HA A Q] At EAD & glon,
ol A& ST Al A= oyt A717Ee] FAjolu rzo] Al = ol AAY T
A H NN & 2F-EEFEETSARAAAIE LA FH8l= 2ol asi75-771.
KDIGO Y3x1&A 33 tetilgets] A Aol Arehs, AF-2ed5ETSA
290A1A| 9] Fof 220l ALY o= EE ] A YA YT F, LE-EETT T
SARAAA Y] THFE ol et -85S LBY SR of 7o TSttt wEhA v
ERTETEY €4 5 o 2R LEATEY S aE-E YT e TS A2 AA
o] Fo] A= HAglth KDIGO YA EA-T 2] 45-ZE3355SH 22444
Fo] 7] flo] SRRl W= & v A-8A R A A v Hele 2=
Aok, FPAA AT 20 mL/min/1.73 m? PRl SR A e AF-REGE5TE
24 A S AHg= ATt F=aldets] ddR =AY, FPARA T 20 mL/
min/1.73 m* ool A Al&ste] 4 B3t F F7gARA| 91 ¥REC] 20 mL/min/1.73 m?
ojstz oA AliAl e AEsl] A7 AF-2EY T e TSAAAAE A
&3S ARFekaL 3l KDIGO AR EAR 9 tietildete] g 3en A=Ay
I R 2, @A AU 4 gle ofWel F2Ro] AV B2 FA] Bl FEol4 Al
q VM e 2E-EEF T SARIAAE A&ske 2ol FAHT75-80]. FF =
Aol 3ol 4] gAte] A Aol T} AE-EEgSETSA2AA ] 48
Hele gdiE o e ALz Al

[

o2

oN  m

EE-EEFEETSAAAAE HITEY AR B0 EUE Wie 92l

A o] H 4= JIth81] (B 5-1). CREDENCE Aol =1 G 321 A} 5 oF
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& o3t o] AFoAE TEEER F

3.5 mmHg ¥ 1.0 mmHg ZAAIF L, o= 38 7|6, 714 @ ¢ @ Uek 7faeet
HA a7HA0]QleH81,82]. 3t 7hE &7 ol floketol s 28 118
o] AR Hl=E Wi}, webs AA] @47l A= 57189 71 3.5 mmHg

olgd Aoz FHIUTHBIL 1 9 A7 5= FTANEH, I EANA &m-2E

[

-

T35 FEARAAA = 571892 3 mmHg o4 2t 12 mmHg 71| 7H4AA1Z
4 9loH, ol2fgt Eel Ak AT LEY SANAE A SITHS3]. HlF T
FEY SANAE o] gt Aol A= EE T DIAMOND A+ 65 59t &
s FERE G R Y A1 thuE &R 1] aE grlete], tEEER
o] YL 3.6/1.4 mmHg A= ZAA AT B FHTH84]. T3 DAPA-CKD Aol
w2, o E2 702 2,147 gAAH S $4ke] F9k 3.5/2.2 mmHg A4
= AATHS5]. DAPA-CKD A7+ AA| ti/d#t 24 23, g &= Fo22 ¢
ol vls] Bt 5718 4o] 2.9 mmHg B R¥31L[86], EMPA-KIDNEY A-olA= )
&7 Fojto] 9okl vls] B+t +5718YE 2.6 mmHg B FEUTHS7.
-EEFF5TSA A A @Yrdor Aol tigt geet 714 ofA] EgHloiA|

gk, ofrte YEFR 8jd, AFok, Al
9 1] 7]s F 5ol gt 202 F73rHB1,83,88]. 0|9t Ao] AF-EEFBETE
A29AA Q] o] digt AAE 1T 0, AF-EEF 5 5SS AIAAE 1EYT
ol Febdolero 2 A ATS T 4= glon, 20249 F-HAETHS] AL AZ oA

T 2 UEto 7 VEYF T SAfIA| AR HALRITHSI).
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5.3.2. X|2Y5HA|

of

5.3.21. 50M|OJ&te| EA X 1
ofetct (1A)

5.3.2.2. 18-49M|2| FA T NHAZTEH SHAP7L, 1) 2HASUHO| AL, 2) F=x'HO|

AT EE 2AXIOf|A| 2EHE =2 AEHE /O E|D|2E &

—

ﬂJ

UALE, 3) SIHL|EF0| Q7L 4) MEAIG B HIX[HE AZZ Mol 104 &
ME0|10%E X1fst= AR AEIEIS EOSITE (2A)

53.2.3. £AIH DHRIZE Bixjo] HHR AHT U KT 70| 2t oM

] glx}o] 2 A 7F5HA| Foof tigh Wil KDIGO THEE o] A TS 9t YAF
AgA13, KDIGO 2022\ THd3218 9] Gir HelE 913 A eAR & et
53] G gTEy AR Faet WE Zolge}75,77,90]. thE-EC] Fm Aol A
TR A Al AL GATE QAL 0] %9] 24 HAl= tiFE B Qo))

B 13H}H75,77,90,91]. ol THIZEH A oA AEF A=l AP F A HH
(fire-and-forget policy)°] 2-85]7] wjo|c}. Tyt thghAldsts] B A=A
Z ARGkl A AIAJE HieL o], (1) BT A9 HB WS IFEE B7staL
e, (2) oA BTG A=l et A A& FHEE B7H 1, (3) AlTHAI 8
o BPHE AT o, (4) oA oA E B Zrdo] ash |l 5 FHAAHAL A
72 230 9T & 5 U= dFolAs YA dde] et FHALAFAE FTHRE Al
&= UCHT7).

R

SRR B0 AETAT AR U o)% RS 913 AW Fol 48ES 1
B B ol UL, V1% ARAY ol gX ABF A 2o Thet AnE 1EY
FuY B Tk A 8Tt Ao WATEY 4 A4 BlE Slet of
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B2 5L 2EES 7|9o 2 HtH75,77,90]. B, G QIFLollA] AEH o] AEBARAL
U2t & o]} cfrtol] Brggt Wl Bl A3t g, THiTE E o Pd
7129 B RAIF SO E AR 858 di4olT A 8ok ] YR Fort He
S1TH91,92]. HIFA] THYEE o] AR Fof= AET Y AA|YU AFTES R
I F8 AEIARE Aete a7 ASEHATH3]. 53] 29| A AT} vERE
A Aol A A2 HIEA $hako] Al 28 A1 ETAR S-S OF 20% HAAIZIA]
gt HEFou FuRA ool ROt A3} QIQITHO4L. o213t g vigo g of
2] B2 QoA vlRA THEE SRl AR Es AR /OJAEW]E FolE H
kAl 9IeH75,77,901. oAl nl B v @ ¥ o] ol tisiAls A7t €A ghot v
TE oA w2 TSR] ket SEAEL oA v B AEEITle] B8-S
Bg 1870 2 ARESHE 21 W3 4= QA SfFEE[91,93], £ FAEA o4& 50
Al o] EALe] FAHAREA o T wheh AEHE T 52 AEEl /oA Eu]E HEQ
O] el o] gttt 504 ulgtoll A ABH Fof of -2 ZAst7] 9l 109 A
18 S B/H wiolls ¥hEA] ASE B2 25 ARSlok 3tHT5). FEel4] gt
~eHE A mot TAE AA ATE, HEF 9 A 52 B AT BA gt
7t A7 B askARt, 7]E Aol R AETARY 8-S WE 4 Qv 2E vt
o g A FolE A 4= QUrH91,93]. ¥HH, SHARP 1+, 4D A+ % AURORA
A 5} o] 3] WEtEA Aaks St T4 Sixtol| A A 9] o] 52 o H5] Pt
5HA] FtH91,931. olof o] A8A oA FAS AlZehs St 71E0] A8 o
= 2ER/OAEn B H 8 QW o] B8 Fo|lrhd FHokA] gFal Fokg A&
AT 9, A O B AR /OJAE v E HE S B8 FolA] %t
T A b gho] Aaf o2 {15l 2B T s AEHE /O AE W E 88 RS Al
A A goE ok AQKEITH77,901. thit, o]gt AR Fejo] dake Al
Al 2& @A 2EE Fo] FZFo] Al T4 ghate] A& HgollA g Qs U
o7 7¥s/30] ik ghdate], 2 AR A oA £ gixte] AekE X 5of| tigh P
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2 TR AABHA] ettt

roh
)
ki

SATEY DA| 28R o] F87]50l vlAlE Sl Hiet Ak ob] 2
7] ¢t HIESA HEREA AifoM s 28RS 19 Foi7t 3875 AsHe A4l
7|13 Sl e S W Qlrhal HASHITHO5). J1efu o2t Ak VA w2 E71EY

o] = A% FFtE =T, ol= 1Edo] IFHAHEEFTE T27]5 Astel B 7

23t g QIRto]7] Wl Ao HOIrHo5]. 3t E4 F72| Atteo] Fu7]50]
T2o] 2 7P Al715 o] gtk PLANET I € 11 97 5 95 AFolA= B4 AEE
o] 574 geJo] Tk ArtElRTH FHATA L] AaE AAET dHlE T £}
o2 ZAAFTHE BI% YAtHI6,97]. sHA|gt o]t e il &qiiolH T
7+ 497t ot gargt 282 W= ol &7} ek KDIGO 2024 w3218 2] 87t

At DR BAHoM = = 2B A @A 24 ofE=HRAE 20 mg,
ZHRAERE 10 mg, H AWRAERE 20 mg/OAIEIFIE 10 mg ©f HAsITHAL 7|53t
12m(75], KDIGO THgg¥EE o] Ad #e)& 913 dAaAHelAE F8AEA o
7180 60 mlL/min/1.73 m* W] TO| AL} AhR| L HLS Aok A9 7+ Aetelo] gk
& FALAA ol A AHE vl whet 5fgF 275t Fofohe s AARITHOO. ER, obA]
o} 7}e] Tg e Tt ATART e G0 2ehdo] AR 4 ok AlAlst
3 Qi) o= okE =g0] et ot tEol, e garo] AREloE AYEAT
HAFHLHES PdH W53 AFEHE 28X R T A7+ 23l 2AR—THO0L

sy
r o)
iC)
it

d

s o], GEAAEA, OFZBAMA 5L HEA 9 B4 TR $4E T
A0 AT ik ATV HESto], AYRA L o5 ool AHgo] that ek A
Qk2 A48 of@THO1-03]. et A B AT SAol AL ol g ool
£80] B 7HsAo] JIHo1). T, 9 AT A Ak A DAl A XA A = T
T B9 AEH AP GAS A5 HASH 8T 5 Y B N S At
75.98.99). ODYSSEY @7-59] S Ao WHATRY B4 4675L oz &
P2 T3 SPANS WSO, FYATA|I 8] s} glo] s
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AEYAEHEZ KoM FAAIF T H1skGIH100] (B 5-2). HFt ODYSSEY A+
EollAE FHATA 92 30 mL/min/1.73 m? B]go] A 758 ks 23k
A] @k3ktt. ?HH, FOURIER A7-9] AR-EA ol A= W38 3TA| ol 24} 4,443
I} 2HA 22} 15,0348 EFoto] B4 A3, o B2 ge] AU et g E A
£ T4 a3t AR 0l 2k 2] #Fet B glo] gl A YeRtH101]. FOURIER
Ao A= Eto] FEHE Hlgo] THIFE 394 ol A7} 89.3%, THITEH 2
oA FA7F79.9%R 01, FAREAI 91 ZHEC] 20 mL/min/1.73 m? H|THl FAb= A
Q=] Qick. T, Am|R10] FA Aol ButRAs SRS 2o g ey 3-5¢
A B 419E o R YR B olE2TH] a3ks Brketl o8], 55
THEEY SAAE 9P AP L AS G AL HA/AR A A 7L QP et B

=

A& BIISIAT EL RHEE SRk g A9 AaE S o3

AP /AN AA Y B} Esof HiRt £ & A, T2 F7e EAY
o] A=A L FH AHE2] A4 AIPF RE AolA LHEA e e F= W
A S5E] TR oA oFE PR E ZRIFATHI03). ohet ti 7] FA S

FAA 0] 20 mL/min/1.73 m? W]REQ1 $hA}, T4 Shx} gl FEo A fAE 2

w3 PAoIA F7HH 02 A 5 et
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5.3.3. 2F7IZRAHEIO|=-1+-8XZEX|
5331 28T ES St nHELIEE eixte| SE 3l HH B E 26 2=t

ZRAPHEIO|E-1-ZHZIERIE FHE 4= QT (1A)

N

FL S FREAR R E- 18412 Al IS, BIVE B 2 E e SRR
=9 ISt HITE 2| B A| 2 AR ol 2t RHFE o ! A&7 oFE R TR 9
tH75.104]. SF7IERAREEO| E-14-8 A28 Al AlGEhe ZiAshr 283, 1L
Y, Ay 9 S it 99 Y " 28 ST = 73S S T
T WS Asta A AAA7IH, B Holrt gxte] AEeS AT o At
(104]. 28T TS o2 ST/ FAPHE|=-158A12H8A19] HEH, T
A ARGl gt AFAIE AAE HEREARE Ao WEH[105], 2F7RIFAREER]
-1 843 Al e oA ET AU AFEE, ARHoR Q% de& &
TE71% A3t S Koo B A 02 SRIFI 0|23t 27 E
O|E-18A1Z A A8 A 7HAh Bk= 714 FHANA o & BA glo] I
A YebETH105]. #9E ofyz} ofu] widFgtgo] IRt &S e = g FLOW
TN = FE/ILGARRE | =18 A28 A 9] T L AFF RS a3t Y5

ATH106]. °] A= FHANAIA T-EC] 50-75 mL/min/1.73 m? oJHA LFE-k7}t
300-5,000 mg/g Q1 T4} = FAHAEA o THe0] 25-49 mL/min/1.73 m? oJHA &
F2k7}100-5,000 mg/g 1 2 F T2 T4 3,53382 thd2= st A=
FEPOIE = 90k Foisto] 3.4dS A 23}, 8 FEH ARI(ETRFAFA, o
2] = YA 9T 15 mL/min/1.73 m? B]gH, 714 thE] S4AEA ol zkgo] F
4 50% 4, TE T B BT U AFFoE Ho))7t ok tiu] AlukZFete]=
Foftol|l A 24% A BAYSFATHA A 95% A1=|77H: 0.76 [0.66-0.88], P=0.0003)
[106]. T3, AFt FHAFA TS 4 71& 7oA = ARl FEfo| = FoFo] 9]oF
w5} 1.16 mL/min/1.73 m?/year B 7FHEA] 45H{(P<0.001), F3t T2 S

ot

_>.i
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TS ekt 8 A8 A R Alul@Reio]S FolzolA] 18% o wigko.
(A H[95% A1=]7-7H: 0.82 [0.68-0.98], P=0.029), A1 T3 A 93 E3t 20% T
SRIHAFH[95% 415 7-7H: 0.80 [0.68-0.95], P=0.01) [106). FLOW A7 thAtA+e]
7174 571 8% Bt 138-139 mmHg A0, A QElAIHSHT 40 AA] -2 97

SIS GARTAE G 52 1122 242} oF 35% F 60% AT

|23t FLOW A % 7|& 5712 f A Efo| =~ 15841884 A5 A= 2
FIERAPEE | E- 18R A7E 28T e E 28 BT E oA T XY
A2 AAAT| L AEH S WE 5 k= A= 247 o]0 2 A=A
3] 20239 HEAIRES] FregT ey w0 ARl HERTIONY AF-2
EFFEFEA2AAA FFolw Eola Y 28 Hio] T Kol HER
glojut AF-REFFEFEA2AAAE AHET & Gl A 2RI E0|=-1
TEAREAIE A <& T oA g AS ¢ Yot 283 HE Rkt 11
ATEE T FE 4 AEE B E Qo] 2R AAEo| - 158 A2 8 A1E
Folg 4 gk Bkt v, vgie TEAFEY Rte] SRR AN E O]
E-15-8A12H8A] Folof thsfjAl= ek B 7613t SELECT A= AdHA S 5%
Zrol 27 kg/m? O] AA BTG SRS hAFO R 519 0 H[107], AFEAI 7 B4 Aol A
BolgEadaiEergol ot A, ARl e A%, 2ATA o0 X453 15 mL/
min/1.73 m? |TE 24y, AR ol T&0) 2|43 50% o1 T, A&A TRkl
I A7} AltZREto] & Fojol| 4] Qioktol] vlsl R-o)5kA Woteh(1.8% H 2.2%, ¢
311[95% A1=5E7H 0.78 [0.63-0.96], P=0.02). &3}, FA4AREA| o 7-8of that 1045
A#9] °o]5% 0.75 mL/min/1.73 m? & FOJ5HA HERRTHO5% 41717k 0.43-1.06,
P<0.00D)[108]. BB ] HAlF S 8|9t Aol A SF7REFARERO| =- 1484
ZHgA|o] T8 BE avts HolFE 37931 Aol Awk, A oAk oF 11%yo] 5
ZJAREA A2 60 mL/min/1.73 m? H]FEo] Q7] Wil A g F gy hatol| A g

#.837]ol= Agto] Qick. whebA] Y £} A7 B9 WG TEAT Y o]

=)

m
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dhat 22 AR B 158 A8 WA 057t A 4 9 Aotk B, o)
2 550 22ATAME|E- 158 AH S AN E FARE B BT T A
SRelshe o] F23he, 19k 84, wlgto]u} BR|5o] obd 8, E4olLt Fo]
| o] 2R TG AL =158 A E A AT B5-S ABFH 37 AT}
a7 o] okBo] 295 Bhtf of o] QoS Z Ho& YT

Fl

J
F

>

_l

ot

W, SFRERARIE| =18 AE8 Al E9Ast A 9loHH106,109-
111], Fo] Z7]°l= 23]8] o] AH R 453 5 ArH109]. SHAT, ST7HE
FAFHERO| E- 18 A48 A1 E A&H 0= Fojshd AF A% auel 9 dete] 4
= 5Psh=H[106,110,111], STEP 1 A7tolA= $5718%0] B+t 5.1 mmHg #4
331l FLOW 7ol A= 57184l B+ 2.23 mmHg 7H43t3ItH106,110]. ]
A= FY71EE2 SRR | =- 1584128 A ] JFFS A9 A egglkh
(106,109]. 12} T EASEE FAe] FUots T8 HH 08 FF/RIFAIEC]
E-1-8A148A1E Hatshylolle HARl 27 BEoi, 18 B3 SHolME
71 1ERkert 4ARo] dolintal dtElo] # AmA WA olE HItoE A
A8HA] kot

TR A7 A EHEE] R QIAto| B g ofAu| i} e FEAwA| A7
LA Qe AMEE HEF o] YrH112,113]. Tuh vhdE 319 AdTALA 2
APG 919 FAE 91 ofAm 9 AR oA ARGl Higt |t ¢
gt HOT 9479 AR-24 Axtef m=w[1], okAw| 3 Fol= A4

AR WISl AP SR T TR At A UAR, A AN H A A

o
o :L
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E2 FOAsHA A2 4= itk o] AFollA ofAuH Fole FE7]s AAlolE Rl
gt JFE UAA B, F8 FE Aol FAAA TS| 4ol whEt SFeh=
A Btk AubE o2 2HAEA| o 2Hg0] 45 mL/min/1.73 m? "]l 2} 1,000
g 76719] F8 WA 54719 AL Abgo] e v, 8 2482 274
LAslItH38). 1 EtT Al wAske] 9130132 7R thAMAE 1aksk ALLHAT At
F7H EAol A= ofAu Y ARGo] A A WA, HIAEA AN, HES B
5 WAl A AEEA] gk, olget Aks FHATA I £
A gle] du=HA HebETH113). thit, 3275 0] BEE WAk ofAv] ™ ARgo] A
T Aot AWde HAAL, okAT R ARSLolA H3 A2 Af7lo] w3ont
=2 P2 SUISHA FUTH113). T, e S Hde® g CRIC
A7) 37} A A ofAu 7S] BIE IRt A}, At TR oF 90%elA LB
o] FHtEo] gl ont, ofAN Y AR R FE Y TAte] A ARl AP, A EwEE o]
e E= AETARIY DA 52 o] A} ool 9lo] ot avkE HolX] gitH114].
gt ofAT | ARG FEFAOIY 8 EF A S7Heke Aol Il v, o]
HEE TIP-3 A749] 371 ZA M B WA S22 idgeel oA 4E
WAL 7190] Qe A B¢ okauH Awr Ewe A4

S EIsHITH115]. o] A tdAEe] 83%clA Lol WAE AT HIE ofAT]Y A
2ol ot 28| ROt S7h= o, AEW A ool glof FAHANA| o T-E&o]
Sobds ofAn| 9] Hojo] B AR =2] ol F= SQIHA] eFtTH115]. of =3t At
Ahs the =0 E A 02 Yl Qlh. Aol oF 86%llA EHE T
TEE AE SR o 53 FEATOIA = HEHER] A A2 A%t ok
H9] 7] Fol7t Apgolut HBHARAE FAA71A] eoken], £8 S7iete ddo]
ikl Harshgleh116). ¥HH, 118 te] 95% ol FRke =) KNOW-CKD A9 £
A Aol Ed, vHgFEY EAlofA ofAT ™ AR Al ABBAR el Fofdt ol 5
o] UL, 23] HEWARL] FoRt S7Ie} A= glon, 53] AlFo] Y2 T
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3 2ol o] gt Aol FEHTHI7). FUIEAE < vlehis 23, T

SRS EA oA okAuY Rolrl 8 28 1HE S7HI7)]
£ S AETAAS A o] 52 AT, TS ERUATE Bt ofavel
o] oo} et Qigteh118). B o] WEkE Aol Tk Ut o 5ol w2 5]
B0 M 02w 219] o] 5o 2ol 7} gigiet.

o,
N
i
)
o
b
o
A

webd, 2 A2 AP B FFolut e B £ I B U 3
7] AFge] Giehe, A8 71 %elo] Sl TR TR Bl o]x} ol B4

s e

a7 Faohat AAcH75). v, DGR A A AT YA} oy &
2o opAu g ARESHE ol tisfiAs e Bk ARhe jsto] AlSs] 24
of git}. 55 1 Fo] FutE VTR FAE OR gt otATF 5 FEATA| <]

Aol gt At gl ofah o) Lt gl QB/gol Bt 71 A S o Farst
<€ g 287} Qlrk

2 13 4= UL (2C)

THFAHAST-120 )2 F7-& TLILEEFAA=A 3T 25=22S &
Zsto] T3 el APe A dske F4 o2 ARH o] fItH119,120]. 15t 23 2}
< A7=°1M T2 B anet AFGE iAol Hidt 7352 Aol dish et
AI7E HALEQIOU{119], EPPIC 7-9] vl=}l tid#F 58378 571 2413t Aol A

£ OfE B8 FUET} e BTN FYFHT0] B4 A4, Fol4] B EHI
okl 212) 24 S710] o] 2 41715 R2l5bA A AXI ATk H95% A1 77H:
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0.74 [0.56-0.97)) [119]. ©] A7 A} 5 A L HATAZE T AAA| T HA] 24
FEANIAS B85k x| H]&-2 oF 80% . LRo|A e TFE ATLolA
£ AT B 560 tF O R g B8 of o] whet T4 ARt} Qo]
1A= G EAst oH(121], FE&NA= |7 ol 7 JAUARE P S &
Baroll A v1E-8<t Hlal 1270 € 24709 A1 9] B4 A2 Ap3-go] 3-2JoHA| =Skt
(P<0.0001). o] Aol ZFHE tdA9] 714 578U 160+27.3 mmHg At} =
Yol Az 20199 0] 28 58 T4 100%S tifez Fg5ete] avs 37t
St A7} AltH122]. o] Aol A TP EREE 2457 Foist A, tiAdRke] 80.3%C
A F87)50] SAEI o] AT WAL F 96%= 7140 LB Yk B8t Uit
[122]. 7129] & AFolAle T E2Eo] BEL-S G2t 7RAlshA] Zet A
et oL, 202490l tiRtoll A 3H 334 Aol A HE2E ARgto] Y]
21 E44.16% o 53.71%, P=0.0005)3} AFHE(13.51% Tt 37.88%, P<0.0001)=
FolotA AT A o2 YebdrH123]. Tt S e ARgol w2 HA| Y] AFTE
A 5= A%, A4, T O, dE e, FPAA I, B, IAAETS,
T, T o, I FHYSEEATA AL, A LHIAFEAAHA = QM 2
Q]%

AR AAA| AR, DEE2ATA H 2B ARG o 75 BT fof| e A

o

i

=

Al FAI = 2eH123). o] EA o] 23HE 29| 70% ool LY FHekL AT H]
£ TEYTEE AR o R g 53k Bt A obF] glout, 7
AT Folgt At T A7t TGS BEekaL 9l ng O Fikg 85k
o] 2 Rl loka ghetEch oA 2 A8 - 99s)s nEeEy sixte] 249
Y 24T TR RE AT 7R ABAE 4 AEe &, F1H 08 )
Aoke] APS A AT B oz FPFA T AS 1T & lrkal wostglck o,
TESHER 589 o] g g 02 Ql5f oFE B8 AL} Pobd 4= SlEd], 7|E A7
A FEAF(AST-120 )T AEAB(DW-7202 5)2 a7+ E obAXo] 553 Aoz
BHIEQong[124], 3o ASE Y oFF 58 FA Lo uet AlPS Aty Het
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TP FAEo] Etol| X el oAl obd d3kE Axprt glch oA &
P AollhE FHEHE B8uo] HE 8 £ Al AFoA Y] £5718%
(159+24.2 o 165+26.5 mmHg, P=0.0217)3} 2718 H81.5+13.3 o 85.0+14.1
mmHg, P=0.0180)°] 3-2J3HA WktH120]. WHa, S AFolrE 135t B8
of H-gRt So A 2513 £Vl B8 A 129.24£13.8 mmHg oA 245F &
133.9+14.0 mmHg 2 4J53I91th= Bk ARUrH122]. 3HH, 321 3dA= A
Tk2 o7l Hoto] A& Rl FES} Het A Sl tish oA Q'lAI KISk a A AR
o} 37 FRFAEE FoIgt F S0l A= SR FE7F HaE vl o]
(125], 7B G5 AdE gEatoA] 1 gap7t Foishe 4= & 202 ®Welch v
AR B9 el A 71 AT Ak Q] TR X EA A nEekd, FF
o] Aol avt, 52 AA, T AW A 9 AFGE Al of o] BT
ATE A& Fak ok

5.4 HEQH
5.41. THADTE XSHSS B 7t YSRG DRSS S| Y5 3 8E Foig 4
2lom, UL o2 B 7IH0| W2t M2 ASEBS LIE|0 ¥ XF, BT B &

HIZE Y AR A At A= g A=y ko] WH8ane] it Bk
A&H 07 ool girt WERWE FEQH Alo|yl oy} H|kE AT} oOFER
H Afolof &= 7hsstet. olE £, AT AolS shHA Hd-A] L-AIA AAIA] E
€ 2F-EEGFTETEA2AAA 59 e8RS FUIshd TR APS A Ash=
o o 34 4= leH75,126,127]. 1EUYTEE St FAEUAIE B804
of A4 Aol BdFsl= Zlo] EY 24 AIE FTHIA T LAY AFE FHas)

3t b B9 a2k 5= o751
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B A2 A2E 1 Esle] tierlgels] g ey W2y @ KDIGO YAHEA
Hol A AASHe TT R BAe] B 557U SRS oA QApEer

=R A -HA LFAA AA Qo= F7HA o= ThE AD] adYefo] Hajt F¢

7h et 53] B3 BT A4 20 mmHg oV £ FRS Mol TAATRY 4
o7 FIELA BELWE F2 BANATHT5,77,128). T} TR BRI o

Jo2 A2 e FAEUA -8t 1] e A v|awet At v F501,
AD-AA LEAAAANA, ZaTZAEA], HIEFRFEA], o] kcA| o] @]9 ThE A2 FaL
SAA| ZHo] mTet F/dS Blaet AAAIE A Eare vt glek[128]. AR ohE 2ok
Of A oM B 22 9%t FALEUA Fof darzw2 AlASHL 1evH89), wH
TEY TAE AT FULBUA Fo] LaLEE2 diqtR dSAT 7Rt 27 R

sto], Adt T EY FAE O E SE JAIH A3, T oA EQY A
Zof gt At A, wEREY A A AE7} oA @FojAre] dAME] wheto] ofF
Sk Srubof] gloH75,128]. ok KDIGO9] F& AR EA A0 A& Bld-AA LEA A

AAAE & HoFgFor AMgetoll &0kl Hi B ZEHA X8 A7, ZE
SEAGA I2|1/82 o) AlE F7ISIAL, o] Al 7HA] A2 A EUA B8l =
B Geof| mgohr] Eot A FHARA 7o) 45 mL/min/1.73 m? o]4del2hH Bl A
Hzo|=7 | ARANE s 228 AR PAE 371 FoI2 2e dAA HIHez A
AJSEIL ITH75,76). RHEZE A= A otz Qlsf ddo] A5k 397 &5t

Z[128], Aot 8F2 oA E AMEShe Aol B 280 ==o] 2 & . dHHE
0O & #ojopxto] & oAz AMEA| A o] AT 50| AdtEE AlE YA
ro128], 2 Aol m=rd A YH wHIFE LAONA Afojopxtel = o]k A 7L E
o AoRERt of et ¢k fh4 Ve TR o QlZo] HALE AL QIHH129]. mEhA
A H-AA LA AAA] Fof 5 7t FUEYAE AT I ZE2ATA7T o
Aol vl HiEA] SAE B ekl weE of W82 obA AXRt HE Ut &

53 AU =2 B FAIE A8l ofF e FAl0) FAT A9 FoF &80 A
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SH(single-pill combination)A|] A& O & o] 3

7} B 4= Qled o] T YFRE
= ATH128].
ABZAR] AF-EEFT5TSA2AA], 1

= F)ad
4 Afo] A7lE A2 FR

AE| 2O SR/ ARAN T 2 RS SAYPA % 2RI A ] - 158G
A 52 71 A zAlRh 8 oY, A5A8S B9 T8 BT U JEH BT avE S
331 ol 0] JER7AE GAFAIZ 5 A0 thel #alo] EobA 2 gict. ol

oA 21 82 0] et QP B3 AR YAPAFo] olu] AP Folul, 7|2 o
AN ATE BT AT SRS FHE 2890 B AF-EETF

84 9 B2 20| =57 W5A)
A9 3t

R EREREE R
cH130L Wb %

==
AS 225 EANGA ) ¥ A 87t 71E0] B A =} vlarsto] At
okl B gk wt
&8 T

SEEA20AA, 2%
=
A S AT, B BERS FHAL 4 9
2R s, AEP HT U AEE M AT} ASH oFE 1Y
9 Fs4o] ¥
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o3& 45 mL/min/1.73 m* 1]l SAk= IZEESH FE7]5 A5l Al At
IAEES Aol 2 A ALE=AHES, Al4d AR olAE 71854
NS 2EFEA N IA FAE AFH 27gsHor 7] AMBER - A, AL
AT AP T EH(FHAA TS 25-45 mL/min/1.73 md)< 7H EA4e] At
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HeEEIEAR HEZH O] FEL2 AN RETE ALS HES ol b =20 Holrt
(8. FIDELIO @4+ A3, H]AH| 20| =R A RAN AT 2 2= A A 3] H|#l =2
TE HD anE Byoy, 1ZEES T A9 1ol S7HITHOL. wEbAl kRl e
HIAIHSHE AAAA] T QA QRAIEAREA 9 ALG- Aloh 7R 2§71 R4
AL E2EZFEANZAE AMEA FolstAU &3 MAsks 45 2717 Hell 8,
Aofd 121 FE7) 5 Aok 2ol asith

6141 1ZEYUZO| A== OlnH|, BririAE 22 ZERSWEHATL QAT

6142 2EXZIFA0|ZS 2 MG E= HE|ZHE= 2| -2X| QUM - AE|EAA

Hlx|e &7| X0l ==0| & 4= ALt (2B)

o 5 Alo] Telo} LEREC] T S-S WelShe OFE B7} 9lo] ok AmeA o]wA
2280l A, Aololrio|E, AE-EEYTEREA2AA 5), BAkraAE 12
T EES TR AL % ATHI0,11]. oAl DAEEEE A o ATER

Wol7| % stet. WakgnTh 9% Aol 2-85He olkASo] AT S S7HAA

LANFE O ZEE Y] PR 250 FFE Bol Ao en 2ekg viEo] 5

=
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B} B o] Z715h7] wholch11]. KDIGO 2024 THYZw W7le} Thejo] ohat 94
AZAPOIHE BHRAZ20] 18 mmol/L w7l 498 s wolAe] 415 2|
2] A2 A1F 0 A vt AXTHI0], TR QA E 23} BEsto e o] 2t 7]
240 delAE 27199 A7t Basit AT HEALES F2 A8 Her
H717k0) AFgol T2 AEBIERA ol AF I YA ES AT e

7} ATH12].

At 5091 | ol T Ol EEkE HiES =E5H] flsiM AR EtE S &
S| A AT 1, 12]. S AEAE EAAET SR AEAE AN E <
B2 g Syl s i ER|AHAEZAGEE o= SAIE ] Q. 2|9
= STLEAEEAEE ] anet Pl Hitt dvte WA FARE, MR |
SaAAAAL A LA GAREA £ A& 52 T o7 e T B
ZEESol SR T EY LA 70% olFellA BA2EERE= 0.3 mmol/L o1 &
2A7Ie T QAL BarE v ltH13,14]. Bk, 28 AlFto] & AZRof A S=do]
49 5 11, EFAEAEEAG L] 54974 W], HlaAs 9 e 2

ofl

o

=

i‘f

| F28o] A o AL, AY, S 38 H AT S £ AR A EEA
RS 4= ATH11,12). 53] £H1E A Fold dol= AL o] worintal

Hag df QIoH15].

o

i

T19]| H]sto] QoA olu] ARE Bl BT AFAETFAIZETFAIY Ei=
2o FAgo] AH o R A3 E5] A7 AME Al AA 0= QbATE XEMEWEHA
2 A TH10l. AFAE T EAIFEAIGS LEREO] tisto] 2 Aua 28-S
o7] Wi o] thE ol2-9] F<rof] thh G vlulstH13]. 1417 o of] w2 2hg- A]
7bE Ho)7] tiie] B xeRzo] A o= wEA Hold & Girt. 10 g 9 A2
FEAPIZZFAIGS 1A17E 3 0.4 mEq/L 1811 4417F 30]= 0.7 mEq/L 2] ZERs
S ol 5= QloH11]. At AFAEIEACIZZFAIEL BHAITAAS A5

AA HARES A= AAaAE 4 EH12). e =H s 8 53] 99 o WdelA
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53k mBsto] TeRpo] AW ZIARA 8.4 g OF HERES 023 mBq/L A%
2 % 9ITH11,15.16]. EAHALENYG AEA2AEA | Z2ALE L e 2

o] 2§ S/goll tishA off 2ol A =] stth@® 6-1) [10,16].

AL

B 6-1L5X22EA0|22744E Y IiE|2Ho| £4

E|AE[HIEEMA LAEXEIE THE|2H
(rE=2E8) AOIEETHY
g% * X752 515-60g |- X7[10gM TR 3 | . £7|:84 g IR 13
(2o 43 2) * RX:10g M 512 12]~5 | . }X|:8.4-25.2 g 512
* [ALSIE 516-60g | g 22dof oH 13|
c HYRO: SR 309
HEAE | AR UK S TAIZEOILH 4~7NZ
K& ARE | 6~24A12¢ - 2442t
EfefZ2atel | 3AIZHZHA FOf HH PHRIE HHO|ZES 71X | 3AIZE 2t FOf HEH( Y
YR X =d=el 3R 8 X | HOZ ROt 42ES
Ho|Lt £0f 22| EHQ(pH | 7HE 4= A= A=20 2R)
O MH0I8ES 7 of
20| ZR 2ARFF0{ 21
FEE |-y FE AL |- TEEDY MEEES |- Y, 2L eE
EHH| - 23 (272
- W EETYE: MAELS, | - AFEEB): 7Y, 2AL | - TeEETY: MEEES,
MEELE, MotadE SHH| DLEET, MopaHisE
gz 5
-85
- 1A (=X
A, Y, HEZEY,
M3
AFA TR FE AT el 2l 15 ofe] QYA Fotol 1 A
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= ol QIrH12), 53] A% 4L, TAEEZ) tfer AFA 2 Al SR AT} 7
BlEeit Hebg 20 that QP HQl wa Qlste] YT EE SAelA dd-eHe.
AA-LE A EAARAAY A452Q] Folrt 7551 sherks HoleH10,12). A5
ETAl) SR ARG e 201 9bd ZROIA S Fa-go] HojA] welzme] S
ATk I8, WMo, A4 55 Sol HuH 9T, AEAZ T Aol TAA) B

oot £E 5ol A TH11, 121
o|¢} go] AFAETFAto|ZR AT e 2 9] axiet b o] ASgol w2t

HA-LEAHEAAAE FASTA & 1) IZFEESS 2ESY] ATt Zegu A=
A AT IR RIS HE 20 E A8 o S35k /ltH16,27]. $-=4
gholl= ol oFEo] oF4] EYHA| ZokL e, Bt s 2wl 2R AN
o] 7% 2024'd k7ol AlFe|eFEtA o 3171 A8 o A AAF 23 3 A
Al EA| of o]l whet -2yt SASoIA R SA1AR] 7% A5E B2 71871 Fo14]
71E 71Hs) 2ot

H 6-2 AKX ETEA0[2EAIE = IHE|2HO| TZHESS0| ot 21t

Study ‘ Patients ‘ Duration ‘ Results

Sodium zirconium cyclosilicate (SZC)

HARMONIZE 258 outpatients with serum | 28 days Normokalemia with SZC in 98% of pateints
(2014) [17] K* level 251 mmol/L (69.8% at 48 h; SZC 5, 10, or 15 g maintained serum
on RAASI) K* level at <51 mmol/L in 80%, 90% and 94%

of patients, respectively, vs. 46% of placebo
recipients at week 4 (all P<0.001)

ZS-003 754 outpatients with serum | 16 days Rapid and dose-dependent reduction of serum
(2015) 18] K* level 5.0-6.5 mmol/L K* levels to normokalemic levels within 48 h
(66.7% on RAASI) with SZC; maintenance of normokalemia in a

higher proportion of patients continuing on SZC
vs. switched to placebo (P<0.008)

HARMONIZE OLE | 123 outpatients with serum | =337 days | Maintenance of serum K* level at =5.1 mmol/
(2019) [19] K* level 3.5-6.2 mmol/L L with SZC 5 g in 88.3% of patients and <5.5
mmol/L with SZC 10 g in 100% of patients
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Study Patients Duration Results
DIALIZE (2019) 196 ESRD (on dialysis) 8 weeks Maintenance of serum K* levels at 4.0-5.0
[20] mmol/L during 3-4 dialysis sessions after long
interdialytic interval with SZC vs. placebo (41.2%
vs 1.0%; P<0.001)
ZS-005 (2019) [21] | 751 outpatients with K* level | 52 weeks | In 78% of patients receiving SZC, maintenance
=51 mmol/L (65% on RAASI) of serum K* level of 3.5-5.5 mmol/L during the
3-day correction phase; in 99% of patients
receiving SZC, a mean serum K* level of 3.5-55
mmol/L over months 3-12
HARMONIZE- 267 outpatients with K* | 28 days Normokalemia in 89.1% of patients at 48 h with
GLOBAL (2020) level 251 mmol/L (76.4% on SZC; maintenance of serum K* level at 3.5-5.0
[22] RAASI) mmol/L in 58.6% with SZC 5 g and 77.3% of
patients with SZC 10 g, respectively, vs. 24.0%
of placebo recipients on day 29 (both P<0.001)
Patiromer
PEARL-HF (2011) | 105 patients with CKD | 4 weeks Significant reduction in K* levels (-0.45 mmol/L;
[23] and heart failure (on P<0.001) and significantly lower incidence of K*
RAAS:Is or B-blockers with levels 25.5 mmol/L (7.3% vs 24.5%; P=0.027)
spironolactone added) with patiromer vs. placebo at week 4
AMETHYST-DN 306 patients with type | 52 weeks | Significant reduction in K* level among patients
(2015) [24] 2 diabetes and CKD (on with mild or moderate hyperkalemia at week 4
RAASI) and maintained for 52 weeks with patiromer
OPAL-HK (2015) 243 CKD patients (on |12weeks | Greater median increase in the potassium level
[25] RAASI) from baseline with placebo than with patiromer
(P<0.001); a recurrence of hyperkalemia
(potassium level, 25.5 mmol per liter) occurred
in 60% of the patients in the placebo group
as compared with 15% in the patiromer group
through week 8 (P<0.001)
AMBER (2019) [8] | 295 patients with CKDand | 12 weeks | 66% in placebo group vs. 86% in patiromer
persistent hypertension group were still on spironolactone at week 12
(receving spironolactone) (P<0.0001), and hyperkalemia (serum K* level
=5.5 mmol/L) was present in significantly more
placebo vs. patiromer recipients
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DIAMOND (2022) | 878 patients with heart 13-43 Significantly lower K* levels (-0:13 mmol/L;

[26] failure with reduced ejection | weeks P<0.001), significantly lower incidence of K*
fraction and hyperkalemia levels >5.5 mmol/L (13.9% vs 19.4%; P=0.006)
(on RAASI £MRA) and significantly fewer MRA dose reductions or

discontinuations (13.9% vs. 18.9%; P=0.006)
with patiromer vs placebo

*CKD, chronic kidney disease; ESRD, end-stage renal disease; MRA, mineralocorticoid receptor
antagonist; RAASI renin-angiotensin—aldosterone system inhibitor
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3} Gl ME SEE £ 4 ol FROWE TeABA LEATHFEL
FOIEIEHA AAAI7) 3, BSABONA 2F HE4E F7HAA A S ZAHACH5]
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W7F o, FaA et A7 AZET Al AGalol, AF A%, L5 )& X3t
© A TR FAEUA 9] Ag2 gk FHI A e, T, A
¥, B 5)E Lsto] NEstsfof gttt WiEREA Aol mhet duha oz Fd-qtA]
QENI-LLEAHZA AA oA & S FHWTH107). 5B SA=S
ez 3t SPS3 Aol =, E5473 A EAte] R U <130 mmHg & 44
S 2 130~140 mmHg = 243 3ol vl Ak HAYE Abol7F gljleH, H&E
g IBES 63% AAAIX A SR Ueydth114]. ol2fet 235 & o G534l &

Hhe wHgEEY @A) A9 #5718YS 130 mmHg m|REe= 2435k Zlo] Aljt
= A=u114], RH3FEY BA| HEF oFgol T shel 24 Aih= ok 7HA Al

;

-

6.41. =2, Haut S| neled, MiekEl 7|t 22 S40| A= MM Lo| SttE =2

3

10l DE ARE AHETAB BAST AYES F2A7Y, 55722
QA= A 22 o)go] FRIE|gly] thEo] Ak} A 2g 42402 Alssop gt
[115]. 22t} 8041 o14Fe] 3 A pEAel S Tele Awst Bag 4 9l

Q) TG 2] glo] MRBARE WY o] makaolAu, Bt o] Ao
wl A g W] TisloF BoH1 16l 19 SAolAE FREe] ABe] Fuks
HBIhT LA ek 1m0) TAY T £571 8-S 140 mmHg PIHOE ZYSRE
7399} 150 mmHg |90 2 25K 79 o5 o7} glrt HiE JIXFH117),

151 2025 1EAZEE TEX[H



SPRINT 942} STEP Aol A= =91 SRt AI . A=411 Ek st A 571 837} 9l
ATH63,118]. whebA], oj71@ste] AUR|A WolA| 2] rF(Holk 60 mmHg o1
A FoetE A, 27184 140 mmHg & YA 2 2EsHeE grH117,119].
AR A= 654 o9 w9l T EY TA9] 571 Y 140 mmHg WvEe 2 XHst
< Bk, 57128 140 mmHg o149l 39 &5 QX 37 FEAEE
Harstal UrH118,120,1211 TZATE 7 HAEGE A e A4S FolA 2
Z1= 2.2 ylgfof FrH122]. SPRINTS} STEP A7+ A} welof Al st dt 45} X
27 a9l Ao Ho|xwH118,120], 804 o4f 2T A Al QU4 19l T2 1
29 =Q19] - X2 9] H3t Yol tofiil=s ofHs] 2714l A7 " Qs Ao
S Este] A& AZS Aok gttt dRollA, ka3t el Ei= 80A] o4 211
A7 £Z718%0] 160 mmHg oY o) L8 W3} 3 e 2E Fughuk gl
[115,120]. E3H $=718%0] 140~159 mmHg H¢joloj = x| 7o) & 233 Ao
2 7|k oREA 28 T EotEE At At

o

fr
pay

ACC/AHA A=A 72 654 ol 19l 8 3Ht9] B3 E Y-S 130/80 mmHg 1]
TEO 2 AAJsEAL QLo 7]d) S=rgo] AgtE o] Qlar th=0] FRPAS WIvg YA, %19
A3 AR A7t i Q1 TAke] Y BRE AT o, A4fo)ol ikt o] A E
Z95H 18T A Fx9IcH123]. 20184 ESC/ESH HEAF A= 65~79A4] 84}
£ =21, 804 o4 FAE 21 1902 Aol 19l F /9] 519 IFo R 2
FolAk RE =9l Expo] £&718%0] 160 mmHg °AY 49 FEA 7S P43t
], Q19] B9 557128%} 130-139 mmHg ¢} 0|78 %k 70~79 mmHg 9] W2 3
£ 245t E AtITHO3). 2118 =912 27] SBP7F 160 mmHg /3ot DBP
7} 90 mmHg °13Ql 4% FEA RS 1ohH, Hik Y2 130-139/70-79 mmHg
2 ot = AAIE vk Qlek T3 10 T EY e Al ESHE oo FHHESRS HA]
o] B7Fek A} e A3k Q1 $HA} 2] 5 0] BA-8-Z W S| Aok kil strH93). &
< 3 20239 ESH A 8A 2 e R18AEe] A B35 65~794] =21 71& 140/80

ChetAEsts] 152



HeZ St dEoMe Yt Xz

mmHg T1EHEA7} & AT 130/80 mmHg T]5H 12]1 804] ol4He] 211 19l
712 422718 140-150 mmHg 9+ €47] @} 80 mmiHg 11702 AA|3FATH124],
v} 99 AEANE Holo} A 7|20l A2 Jol7} YA, 5 ARAH 25 1ol
o) Al BT 919 E W) 913t 18 AR HRAS BEH AFT 2
w5t FoF7Al S WASHTL QITH93,123,1251.

FUE ZAet o 7t A= wHdT ol SR =9l g AEY A 5ol High

< 202130 WA= A, =)l T EY SRR o] it FAIAY AES £
SEA] RATH126,1271. A ARt vt o] RHgFEHo] Qi =)l EAte] 29

218 St 2 7HA) ARAo] YA, FAS W A PAL 54 9] ool HTR
¥ gl gt WRAELS Qs AHoltH123,128). ol Q] BT R 50| B

oS
o
re
-
=
b
ok
il
N
52
39,
N
=)
Fd
=2
oS
o

4

o

1 EA7F B5oto], T gE el B
HAQ W} A7 A ol THZEE TAECNA IHE A8 d 4152 7
33l QUTH129). 3HAIE, ofw] 7]<&gk Hie} Zo] SPRINT ol Zghe THgE et
9] 40% ool 754 o4 eRlo]lom, o] Aol A E W2 Y Rt APYE A
off &3+ 0| eH114]. ol 117 9] THZEE T A E AT FeF 28] KolS Al
AFSHAEE, 90A] ool 2317 gxtoll A 213 H-8517]ofl= Algto] JITHS). E ohE
oA GOAl ol T ZE BAte] 7)o AFgET HRo] JlgloH, 5718
140~169mmHg Ate]ofl A= AFgE 2ol 7} g1l oH, SBP7H 120mmHg HIRHL -9 2
5]2] AFEo] F7kstglrkal B ki tH130].

¢

1

o

=i

KEEP ol A, A|GAHS] 7]9E &0l A 571 E o] 140 mmHg & 23 21}
71529 f1¥e] 3715 H, eg718%o] 90 mmHg S 233t 9ol 71 f1Fe] 5
L9t E3 o] AFofAE SErEYge g HAHS uf Aol uet wr]geyol 9
ol 37FokA] ehgtrH131]. SPRINT Aol Bixrgo] gl Bt =578 UE 140

mmHg 794 120 mmHg R|He 2 Wt Ao] AW APYE 7o) {9oJu|st &

Ol

4

l

153 2025 nYEAZEHE TZX|H



= HAARE, FE A5 fou]gt fAL QIITHS]. whebA, =91 vhEw 3o
T ek JfAE] Yol Y & o ASgo] Easid, E5] 718U 120
mmHg T|TFO.2 W= Fof] tigt A= oF2] B=51TH130).

60Al o14g9] FATEY B B Aol wet ABH FHF Pl F7HH
5, 704] o] T olelet Jo] FESHA S R0 HuE|rHI30. E, B
BB 49A B ATANZ, AFA, o B 5571%0] 180
mmHg 71 4%31A 120 mmHg v]2t0 2 gastelet 420 fojulet Zo]
7 el QRrTH130]. B Aol AFEE Skt Bato] YA, el sy 3
Ao] 79 A BT 919] Ay Yelo] o GobAA ofefat A} vehd Ao 4T
% SJck. SPRINT 9 A8 345 A80] £ 152 Zstes 4A=gow, of

€ =Rl TR SRk AR S Al SHollA Sastt vlE ihgE e A

iy
N
i
rx‘f,

Folu T7ITER DAL SolA FItHRE, k)l THITER aAe] A8 SHSS

it

o] Z7}3}7] k= slol| 4] Z-8sfok FHH127].

Rl EAFe] A, ABY, A B, Al7]5 Aster &2 48] 99E 25t
o] FAEUAS] A=} F2 A155] AA ok ArH132]. 53], =9l TITE S}
O] FUEUA ARGz IRt NLFET, ST EEY, VIHAEY el WHITE
o] gl 9l Zhjoll Hlsf o &4TH133,134]. WHdF2 ol R =9l 8k At
oA A g E A AAA Ee A LEAFGAREA, 2 ZAEA, o]kA]
£ A= FRH135-138]. B, HERAE Al =919 A8 A molA BE oF
SEG A& A a3 EojA R, dAS, AR, v 5 57 Ago] 9l mofek A
Ao ARgR. & oFER HE FUol =S| FEhH = 7HA] o9 e B
&3fioF sh, FHF Aol Q= 7B oI5 L3I e ARt Bt AF 754, 1wt
332 3T TAE tF ez AP EAE OSCAR A7-0l|A, FA] QAL 4=EAAFHA]
o} B EAA o] -g&aro] A&7 A Q- GAAGA] B X =0 H]sf wH

ChetAEsts] 154



ol
71852 A2 43R &< ARtol A A&, SR @ Aot At e
A3] SFsfoF PdstH, eFE ARgl e TS TESHEA oFE B T
o 7JHAEY 775 71422 ERIsP] Al 7THAEYE S48k Aol S35t
HS2Q d Aok Age 2813 7|HAEYY fES 2L & Ao uE, VIHAEY]
JHETA SA oFE &2 EY T8 eH141]. 7|HABUYS A5 PO ZE= 7 E
3 AT AH S7E ©El 127), S AA|, EF 2B ARG 59 HIokE A= )l
H, oFF AE2E v|=Ed, YEAE IR, ERERTEE 5ol ARSE 4 AltH142].
A U2 2712 & 1, =9l TR SAke] 1S A== DAre] AdHeE St
A At /Eske Ho] Easihy, bt A9t AdskE Al A&A < AT 24
Ho|t}, FF 1)l T ET TAE AT 9 EY FHet A= dEE A5
T AFA7E 283

(©)

A

ﬂ

20251 79 A4 BAFA 571 HAsk AT A9 Slof theHAlge] ol
AYFATIONA TA Fde] ol WYFRY Bape Wt 21 WRAY 0 AL F
2 19l §HYFRY B9 | Y BEe} Belol AL A BED F2A

o)
fad

155 2025 1EAZEE TEX[H



References

1.

10.

n.

Clase CM, Carrero JJ, Ellison DH, et al. Potassium homeostasis and management of
dyskalemia in kidney diseases: conclusions from a Kidney Disease: Improving Global
Outcomes (KDIGO) Controversies Conference. Kidney Int 2020;97:42-61.

Bandak G, Sang Y, Gasparini A, et al. Hyperkalemia After Initiating Renin-Angiotensin
System Blockade: The Stockholm Creatinine Measurements (SCREAM) Project. JAm
Heart Assoc 2017:6.

Jun M, Jardine MJ, Perkovic V, et al. Hyperkalemia and renin-angiotensin aldosterone
system inhibitor therapy in chronic kidney disease: A general practice-based,
observational study. PLoS One 2019;14:e0213192.

Spinowitz BS, Fishbane S, Pergola PE, et al. Sodium Zirconium Cyclosilicate among
Individuals with Hyperkalemia: A 12-Month Phase 3 Study. Clin J Am Soc Nephrol
2019;14:798-809.

Weir MR, Bakris GL, Bushinsky DA, et al. Patiromer in patients with kidney disease and
hyperkalemia receiving RAAS inhibitors. N Engl J Med 2015;372:211-221.

Ahmed AK, Kamath NS, El Kossi M, et al. El Nahas AM. The impact of stopping
inhibitors of the renin-angiotensin system in patients with advanced chronic kidney
disease. Nephrol Dial Transplant 2010;25:3977-3982.

Bakris GL, Agarwal R, Anker SD, et al. Design and Baseline Characteristics of the
Finerenone in Reducing Kidney Failure and Disease Progression in Diabetic Kidney
Disease Trial. Am J Nephro/ 2019;50:333-344.

Agarwal R, Rossignol P, Romero A, et al. Patiromer versus placebo to enable
spironolactone use in patients with resistant hypertension and chronic kidney disease
(AMBER): a phase 2, randomised, double-blind, placebo-controlled trial. Lancet
2019;394:1540-1550.

Bakris GL, Agarwal R, Anker SD, et al. Effect of Finerenone on Chronic Kidney Disease
Outcomes in Type 2 Diabetes. N Engl J Med 2020;383:2219-2229.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024
Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney
Disease. Kidney Int2024;105(4S):S117-S314.

Palmer BF, Clegg DJ. Hyperkalemia treatment standard. Nephrol Dial Transplant

MEste| 156



12.

13.

4.

15.

16.

7.

18.

19.

20.

21.

22.

23.

bal

F

>

£l

(]

t

2
mo}
1}

M6

m
nE
Ok

F2hoi| A 2| X2

0
r
0.

024;39:1097-1104.

De Nicola L, Ferraro PM, Montagnani A, Pontremoli R, Dentali F, Sesti G.
Recommendations for the management of hyperkalemia in patients receiving renin-
angiotensin-aldosterone system inhibitors. Intern Emerg Med 2024:19:295-306.

Kim GH. Pharmacologic Treatment of Chronic Hyperkalemia in Patients with Chronic
Kidney Disease. Electrolyte Blood Press 2019;17:1-6.

Yu MY, Yeo JH, Park JS, Lee CH, Kim GH. Long-term efficacy of oral calcium
polystyrene sulfonate for hyperkalemia in CKD patients. PLoS One2017:12:e0173542.
Palmer BF, Carrero JJ, Clegg DJ, et al. Clinical Management of Hyperkalemia. Mayo
Clin Proc 2021;96:744-762.

Masi S, Dalpiaz H, Piludu S, Piani F, Fiorini G, Borghi C. New strategies for the treatment
of hyperkalemia. Eur J Intern Med 2025:132:18-26.

Kosiborod M, Rasmussen HS, Lavin P, et al. Effect of sodium zirconium cyclosilicate
on potassium lowering for 28 days among outpatients with hyperkalemia: the
HARMONIZE randomized clinical trial. JAMA 2014;312:2223-2233.

Packham DK, Rasmussen HS, Lavin PT, et al. Sodium zirconium cyclosilicate in
hyperkalemia. N Engl J Med 2015;372:222-231.

Roger SD, Spinowitz BS, Lerma EV, et al. Efficacy and Safety of Sodium Zirconium
Cyclosilicate for Treatment of Hyperkalemia: An 11-Month Open-Label Extension of
HARMONIZE. Am J Nephrol 2019;50:473-480.

Fishbane S, Ford M, Fukagawa M, et al. A Phase 3b, Randomized, Double-Blind,
Placebo-Controlled Study of Sodium Zirconium Cyclosilicate for Reducing the
Incidence of Predialysis Hyperkalemia. J Am Soc Nephrol2019;30:1723-1733.
Spinowitz BS, Fishbane S, Pergola PE, et al.; ZS-005 Study Investigators. Sodium
Zirconium Cyclosilicate among Individuals with Hyperkalemia: A 12-Month Phase 3
Study. Clin J Am Soc Nephrol 2019;14:798-809.

Zannad F, Hsu BG, Maeda Y, et al. Efficacy and safety of sodium zirconium cyclosilicate
for hyperkalaemia: the randomized, placebo-controlled HARMONIZE-Global study.
ESC Heart Fail2020;7:54-64.

Pitt B, Anker SD, Bushinsky DA, Kitzman DW, Zannad F, Huang IZ; PEARL-HF

Investigators. Evaluation of the efficacy and safety of RLY5016, a polymeric potassium

157 2025 NYEAZEE = XA



24.

25.

26.

27.

28.

29.

30.

31.

32.

binder, in a double-blind, placebo-controlled study in patients with chronic heart
failure (the PEARL-HF) trial. Eur Heart J2011;32:820-828.

Bakris GL, Pitt B, Weir MR, et al.; AMETHYST-DN Investigators. Effect of Patiromer on
Serum Potassium Level in Patients With Hyperkalemia and Diabetic Kidney Disease:
The AMETHYST-DN Randomized Clinical Trial. JAMA 2015;314:151-161.

Weir MR, Bakris GL, Bushinsky DA, et al.; OPAL-HK Investigators. Patiromer in patients
with kidney disease and hyperkalemia receiving RAAS inhibitors. N Engl J Med
2015;372:211-221.

Butler J, Anker SD, Lund LH, et al. Patiromer for the management of hyperkalemia
in heart failure with reduced ejection fraction: the DIAMOND trial. Eur Heart J
2022:43:4362-4373.

Alfonzo A, Harrison A, Baines R, Chu A, Mann S, MacRury M. Clinical Practice
Guidelines Treatment of Acute Hyperkalaemia in Adults [Internet]. UK Kidney
Association, c2023 [cited 2023 Oct]. Available from: https://www.ukkidney.org/sites/
default/files/FINAL%20VERSION%20-%20UKKA%20CLINICAL%20PRACTICE %20
GUIDELINE%20-%20MANAGEMENT %200F%20HYPERKALAEMIA%20IN%20
ADULTS%20-%20191223_0.pdf

FitzGerald JD, Dalbeth N, Mikuls T, et al. 2020 American College of Rheumatology
Guideline for the Management of Gout. Arthritis Care Res (Hoboken) 2020;72:744-
760.

Kim'Y, Kang J, Kim GT. Prevalence of hyperuricemia and its associated factors in the
general Korean population: an analysis of a population-based nationally representative
sample. Clin Rheumatol 2018;37:2529-2538.

Koo BS, Jeong HJ, Son CN, et al. Distribution of serum uric acid levels and prevalence
of hyper-and hypouricemia in a Korean general population of 172,970. Korean J Intern
Med2021;36:5264-S272.

Chen-Xu M, Yokose C, Rai SK, et al. Contemporary Prevalence of Gout and
Hyperuricemia in the United States and Decadal Trends: The National Health and
Nutrition Examination Survey, 2007-2016. Arthritis Rheumatol 2019;71:991-999.
Chanard J, Toupance O, Lavaud S, et al. Amlodipine reduces cyclosporin-induced
hyperuricaemia in hypertensive renal transplant recipients. Nephrol Dial Transplant

ChetdlErsts] 158



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

bal

F

>

£l

(]

t

2
mo}
1}

M6

m
nE
Ok

F2hoi| A 2| X2

0
r
0.

2003;18:2147-2153.

Burnier M, Waeber B, Brunner HR. Clinical pharmacology of the angiotensin Il receptor
antagonist losartan potassium in healthy subjects. J Hypertens Suppl 1995;13:523-
28.

Burnier M, Roch-Ramel F, Brunner HR. Renal effects of angiotensin Il receptor blockade
in normotensive subjects. Kidney Int1996;49:1787-1790.

Hayashi K, Ozawa Y, Fujiwara K, et al. Role of actions of calcium antagonists on
efferent arterioles--with special references to glomerular hypertension. Am J Nephrol
2003;23:229-244.

Ruilope LM, Kirwan BA, de Brouwer S, et al. Uric acid and other renal function
parameters in patients with stable angina pectoris participating in the ACTION trial:
impact of nifedipine GITS (gastro-intestinal therapeutic system) and relation to
outcome. J Hypertens 2007;25:1711-1718.

Choi HK, Soriano LC, Zhang Y, et al. Antihypertensive drugs and risk of incident
gout among patients with hypertension: population based case-control study. BMJ
2012;344:d8190.

Hoieggen A, Alderman MH, Kjeldsen SE, et al. The impact of serum uric acid on
cardiovascular outcomes in the LIFE study. Kidney Int 2004,;65:1041-1049.

Alderman M, Aiyer KJ. Uric acid: role in cardiovascular disease and effects of losartan.
Curr Med Res Opin2004;20:369-379.

Wirzner G, Gerster JC, Chiolero A, et al. Comparative effects of losartan and
irbesartan on serum uric acid in hypertensive patients with hyperuricaemia and gout.
J Hypertens 2001:19:1855-1860.

Minghelli G, Seydoux C, Goy JJ, et al. Uricosuric effect of the angiotensin Il receptor
antagonist losartan in heart transplant recipients. Transplantation1998,;66:268-271.
Elliott WJ, Calhoun DA, Del.ucca PT, et al. Losartan versus valsartan in the treatment
of patients with mild to moderate essential hypertension: data from a multicenter,
randomized, double-blind, 12-week trial. Ciin Ther2001:23:1166-1179.
Gonzalez-Ortiz M, Mora-Martinez JM, Martinez-Abundis E, et al. Effect of valsartan
on renal handling of uric acid in healthy subjects. J Nephro/2000;13:126-128.

Monterroso VH, Rodriguez Chavez V, Carbajal ET, et al. Use of ambulatory

159 2025 NYEAZEE = XA



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

bloodpressure monitoring to compare antihypertensive efficacy and safety of two
angiotensin Il receptor antagonists, losartan and valsartan. Losartan Trial Investigators.
Adv Ther2000;17:117-131.

Muller P, Flesch G, de Gasparo M, et al. Pharmacokinetics and pharmacodynamic
effects of the angiotensin Il antagonist valsartan at steady state in healthy,
normotensive subjects. Eur J Clin Pharmacol1997:52:441-449.

Manolis AJ, Grossman E, Jelakovic B, et al. Effects of losartan and candesartan
monotherapy and losartan/hydrochlorothiazide combination therapy in patients with
mild to moderate hypertension. Losartan Trial Investigators. Clin Ther 2000;22:1186-
1203.

Burgess E. Renal effects of angiotensin Il receptor antagonists. Blood Press Supp!
2001:1:17-20.

Mclintyre M, MacFadyen RJ, Meredith PA, et al. Dose-ranging study of the angiotensin
Il receptor antagonist irbesartan (SR 47436/BMS-186295) on blood pressure and
neurohormonal effects in salt-deplete men. J Cardiovasc Pharmacol1996;28:101-106.
Puig JG, Torres R, Ruilope LM. AT1 blockers and uric acid metabolism: are there
relevant differences? J Hypertens Supp! 2002;20:529-31.

Reyes AJ. Cardiovascular drugs and serum uric acid. Cardiovasc Drugs Ther
2003;17:397-414.

Veterans Administration Cooperative Study Group on Antihypertensive Agents.
Comparative effects of ticrynafen and hydrochlorothiazide in the treatment of
hypertension. N Engl J Med1979;301:293-297.

Choi HK, Atkinson K, Karlson EW, et al. Obesity, weight change, hypertension, diuretic
use, and risk of gout in men: the health professionals follow-up study. Arch Intern Med
2005;165:742-748.

Leary WP, Reyes AJ, Wynne RD, et al. Renal excretory actions of furosemide, of
hydrochlorothiazide and of the vasodilator flosequinan in healthy subjects. J int Med
Res1990;18:120-141.

Hunter DJ, York M, Chaisson CE, et al. Recent diuretic use and the risk of recurrent
gout attacks: the online case-crossover gout study. J Rheumatol2006;33:1341-1345.

Adverse reactions to bendrofluazide and propranolol for the treatment of mild

ChetdlErsts] 160



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

HeZ S8t AEoMe nHef Xz

hypertension. Report of Medical Research Council Working Party on Mild to Moderate
Hypertension. Lancet1981;2:539-543.

Andersen GS. Atenolol versus bendroflumethiazide in middle-aged and elderly
hypertensives. Acta Med Scand1985;218:165-172.

Pedersen OL, Jacobsen FK, Stengaard-Pedersen K. Renal uric acid handling is
not affected by beta-adrenoceptor blockade in normotensive subjects. Eur J Clin
Pharmacol1985;28:223-224.

Malini PL, Strocchi E, Cervi V, et al. The metabolic effects of enalapril. Ciin Exp
Hypertens A1987:9:675-679.

Yusuf S, Sleight P, Pogue J, et al. Effects of an angiotensin-converting-enzyme inhibitor,
ramipril, on cardiovascular events in high-risk patients. N Engl J Med 2000;342:145-
153.

Whitlock G, Lewington S, Sherliker P, et al. Body-mass index and cause-specific
mortality in 900 000 adults: collaborative analyses of 57 prospective studies. Lancet
2009;373:1083-1096.

Lewington S, Clarke R, Qizilbash N, et al. Prospective Studies C. Age-specific relevance
of usual blood pressure to vascular mortality: a meta-analysis of individual data for one
million adults in 61 prospective studies. Lancet 2002;360:1903-1913.

Mancia G, Messerli F, Bakris G, et al. Blood pressure control and improved
cardiovascular outcomes in the International Verapamil SR-Trandolapril Study.
Hypertension2007;50:299-305.

Wright JT, Jr., Williamson JD, Whelton PK, et al. A Randomized Trial of Intensive versus
Standard Blood-Pressure Control. N Engl J Med 2015;373:2103-2116.

Bundy JD, Li C, Stuchlik P, et al. Systolic Blood Pressure Reduction and Risk of
Cardiovascular Disease and Mortality: A Systematic Review and Network Meta-
analysis. JAMA Cardiol 2017:2:775-781.

Leenen FH, Nwachuku CE, Black HR, et al. Clinical events in high-risk hypertensive
patients randomly assigned to calcium channel blocker versus angiotensin-converting
enzyme inhibitor in the antihypertensive and lipid-lowering treatment to prevent heart
attack trial. Hypertension 2006;48:374-384.

ZanchettiA, Julius S, Kjeldsen S, et al. Outcomes in subgroups of hypertensive patients

161 2025 NYEAZEE = XA



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

treated with regimens based on valsartan and amlodipine: An analysis of findings from
the VALUE trial. J Hypertens 2006;24:2163-2168.

Bohm M, Schumacher H, Teo KK, et al. Achieved blood pressure and cardiovascular
outcomes in high-risk patients: results from ONTARGET and TRANSCEND trials.
Lancet2017,389:2226-2237.

Law MR, Morris JK, Wald NJ. Use of blood pressure lowering drugs in the prevention
of cardiovascular disease: meta-analysis of 147 randomised trials in the context of
expectations from prospective epidemiological studies. BMJ2009;338:b1665.
Borghi C, Bacchelli S, Esposti DD, et al. Effects of the administration of an angiotensin-
converting enzyme inhibitor during the acute phase of myocardial infarction in patients
with arterial hypertension. SMILE Study Investigators. Survival of Myocardial Infarction
Long-term Evaluation. Am J Hypertens 1999;12:665-672.

Fox KM, EURopean trial On reduction of cardiac events with Perindopril in stable
coronary Artery disease Investigators. Efficacy of perindopril in reduction of
cardiovascular events among patients with stable coronary artery disease:
randomised, double-blind, placebo-controlled, multicentre trial (the EUROPA study).
Lancet2003;362:782-788.

Tocci G, Sciarretta S, Volpe M. Development of heart failure in recent hypertension
trials. J Hypertens 2008;26:1477-1486.

Gottdiener JS, Arnold AM, Aurigemma GP, et al. Predictors of congestive heart failure
in the elderly: the Cardiovascular Health Study. J Am Coll Cardliol 2000;35:1628-1637.
Levy D, Larson MG, Vasan RS, et al. The progression from hypertension to congestive
heart failure. JAMA1996;275:1557-1562.

Writing Committee M, Yancy CW, Jessup M, et al. 2016 ACC/AHA/HFSA Focused
Update on New Pharmacological Therapy for Heart Failure: An Update of the 2013
ACCF/AHA Guideline for the Management of Heart Failure: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America. Circulation 2016;134:6282-293.
Kim MS, Lee JH, Kim EJ, et al. Korean Guidelines for Diagnosis and Management of
Chronic Heart Failure. Korean Circ J2017:47:555-643.

Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC/AHA/HFSA Focused Update of

ChetdlErsts] 162



77.

78.

79.

80.

81.

82.

83.

84.

85.

HeZ S8t AEoMe nHef Xz

the 2013 ACCF/AHA Guideline for the Management of Heart Failure: A Report of
the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Failure Society of America. Circulation
2017,136:¢137-€161.

Goldstein RE, Boccuzzi SJ, Cruess D, et al. Diltiazem increases late-onset congestive
heart failure in postinfarction patients with early reduction in ejection fraction. The
Adverse Experience Committee; and the Multicenter Diltiazem Postinfarction
Research Group. Circulation1991;83:52-60.

Lee SE, Lee HY, Cho HJ, et al. Reverse J-Curve Relationship Between On-Treatment
Blood Pressure and Mortality in Patients With Heart Failure. JACC Heart Fail
2017;5:810-819.

Camm AJ, Kirchhof P, Lip GY, et al. Guidelines for the management of atrial fibrillation:
the Task Force for the Management of Atrial Fibrillation of the European Society of
Cardiology (ESC). Eur Heart J2010;31:2369-2429.

Kirchhof P, Lip GY, Van Gelder IC, et al. Comprehensive risk reduction in patients with
atrial fibrillation: Emerging diagnostic and therapeutic options. Executive summary
of the report from the 3rd AFNET/EHRA consensus conference. Thromb Haemost
2011:106:1012-1019.

Arima H, Anderson C, Omae T, et al. Effects of blood pressure lowering on intracranial
and extracranial bleeding in patients on antithrombotic therapy: the PROGRESS trial.
Stroke 2012;43:1675-1677.

Healey JS, Baranchuk A, Crystal E, et al. Prevention of atrial fibrillation with angiotensin-
converting enzyme inhibitors and angiotensin receptor blockers: a meta-analysis. J
Am Coll Cardliol 2005;45:1832-1839.

Zhao D, Wang ZM, Wang LS. Prevention of atrial fibrillation with renin-angiotensin
system inhibitors on essential hypertensive patients: a meta-analysis of randomized
controlled trials. J Biomed Res 2015:29:475-485.

Vemulapalli S, Hellkamp AS, Jones WS, et al. Blood pressure control and stroke or
bleeding risk in anticoagulated patients with atrial fibrillation: Results from the ROCKET
AF Trial. Am Heart J2016;178:74-84.

Vidal-Petiot E, Ford |, Greenlaw N, et al. Cardiovascular event rates and mortality

163 2025 NYEAZEE = XA



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

according to achieved systolic and diastolic blood pressure in patients with stable
coronary artery disease: an international cohort study. Lancet 2016;388:2142-2152.
Lawes CM, Bennett DA, Feigin VL, et al. Blood pressure and stroke: an overview of
published reviews. Stroke 2004;35:1024.

Psaty BM, Lumley T, Furberg CD, et al. Health outcomes associated with various
antihypertensive therapies used as first-line agents: a network meta-analysis. JAMA
2003;289:2534-2544.

Campbell NR, Poirier L, Tremblay G, et al. Canadian Hypertension Education Program:
the science supporting New 2011 CHEP recommendations with an emphasis on
health advocacy and knowledge translation. Can J Cardiol 2011;27:407-414.
Chobanian AV, Bakris GL, Black HR, et al. Seventh report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure. Hypertension2003;42:1206-1252.

Wiysonge CS, Bradley H, Mayosi BM, et al. Beta-blockers for hypertension. Cochrane
Database Syst Rev2007;Epub 2007/01/27. Doi: 10.1002/14651858.CD002003.pub2.
CD002003.

Aronow WS, Frishman WH. Treatment of hypertension and prevention of ischemic
stroke. Curr Cardiol Rep 2004;6:124-129.

Qureshi Al, Ezzeddine MA, Nasar A, et al. Prevalence of elevated blood pressure in
563,704 adult patients with stroke presenting to the ED in the United States. Am J
Emerg Med 2007;25:32-38.

Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the management
of arterial hypertension. Eur Heart J2018;39:3021-3104.

Hankey GJ. Lowering blood pressure in acute stroke: the SCAST trial. Lancet
2011;377:696-698.

Jauch EC, Saver JL, Adams HP, Jr, et al. Guidelines for the early management of
patients with acute ischemic stroke: a guideline for healthcare professionals from the
American Heart Association/American Stroke Association. Stroke 2013;44:870-947.
Adams HP, Jr., del Zoppo G, Alberts MJ, et al. Guidelines for the early management
of adults with ischemic stroke: a guideline from the American Heart Association/
American Stroke Association Stroke Council, Clinical Cardiology Council,

MEste| 164



97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

HeZ S8t AEoMe nHef Xz

Cardiovascular Radiology and Intervention Council, and the Atherosclerotic Peripheral
Vascular Disease and Quality of Care Outcomes in Research Interdisciplinary Working
Groups: the American Academy of Neurology affirms the value of this guideline as an
educational tool for neurologists. Stroke 2007;38:1655-1711.

National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group.
Tissue plasminogen activator for acute ischemic stroke. N Engl J Med1995;333:1581-
1587.

Hacke W, Kaste M, Bluhmki E, et al. Thrombolysis with alteplase 3 to 4.5 hours after
acute ischemic stroke. N Engl J Med 2008;359:1317-1329.

Larrue V, von Kummer R, del Zoppo G, et al. Hemorrhagic transformation in acute
ischemic stroke. Potential contributing factors in the European Cooperative Acute
Stroke Study. Stroke1997;28:957-960.

Intracerebral hemorrhage after intravenous t-PA therapy for ischemic stroke. The
NINDS t-PA Stroke Study Group. Stroke 1997:28:2109-2118.

Anderson CS, Heeley E, Huang Y, et al. Rapid blood-pressure lowering in patients with
acute intracerebral hemorrhage. N Engl J Med 2013;368:2355-2365.

Qureshi Al, Palesch YY, Barsan WG, et al. Intensive Blood-Pressure Lowering in
Patients with Acute Cerebral Hemorrhage. N Engl J Med 2016;375:1033-1043.
Rodriguez-Luna D, Pineiro S, Rubiera M, et al. Impact of blood pressure changes
and course on hematoma growth in acute intracerebral hemorrhage. Eur J Neurol
2013;20:1277-1283.

Sakamoto Y, Koga M, Yamagami H, et al. Systolic blood pressure after intravenous
antihypertensive treatment and clinical outcomes in hyperacute intracerebral
hemorrhage: the stroke acute management with urgent risk-factor assessment and
improvement-intracerebral hemorrhage study. Stroke 2013;44:1846-1851.

Tsivgoulis G, Katsanos AH, Butcher KS, et al. Intensive blood pressure reduction in
acute intracerebral hemorrhage: a meta-analysis. Neurology 2014:83:1523-1529.
PATS Collaborating Group. Post-stroke antihypertensive treatment study. A preliminary
result. Chin Med J (Engl)1995;108:710-717.

PROGRESS Collaborative Group. Randomised trial of a perindopril-based blood-
pressure-lowering regimen among 6,105 individuals with previous stroke or transient

165 2025 NYEAZEE = XA



108.

109.

10.

m.

n2.

Mn3.

Nn4.

5.

6.

7.

n8.

9.

ischaemic attack. Lancet 2001:358:1033-1041.

Rashid P, Leonardi-Bee J, Bath P. Blood pressure reduction and secondary prevention
of stroke and other vascular events: a systematic review. Stroke 2003;34:2741-2748.
Lawes CM, Bennett DA, Feigin VL, et al. Blood pressure and stroke: an overview of
published reviews. Stroke 2004:35:776-785.

Liu L, Wang Z, Gong L, et al. Blood pressure reduction for the secondary prevention
of stroke: a Chinese trial and a systematic review of the literature. Hypertens Res
2009;32:1032-1040.

Lakhan SE, Sapko MT. Blood pressure lowering treatment for preventing stroke
recurrence: a systematic review and meta-analysis. Int Arch Med 2009;2:30.
Ovbiagele B, Diener HC, Yusuf S, et al. Level of systolic blood pressure within the
normal range and risk of recurrent stroke. JAMA 2011:306:2137-2144.

Yusuf S, Teo KK, Pogue J, et al. Telmisartan, ramipril, or both in patients at high risk for
vascular events. N Engl J Med 2008;358:1547-1559.

Benavente OR, Coffey CS, Conwit R, et al. Blood-pressure targets in patients with
recent lacunar stroke: the SPS3 randomised trial. Lancet2013;382:507-515.

Beckett NS, Peters R, Fletcher AE, et al. Treatment of hypertension in patients 80
years of age or older. N Eng/ J Med 2008;358:1887-1898.

Whelton PK, Appel LJ, Espeland MA, et al. Sodium reduction and weight loss in
the treatment of hypertension in older persons: a randomized controlled trial of
nonpharmacologic interventions in the elderly (TONE). TONE Collaborative Research
Group. JAMA1998;279:839-846.

JATOS Study Group. Principal results of the Japanese trial to assess optimal systolic
blood pressurein elderly hypertensive patients (JATOS). Hypertens Res2008;31:2115-
2127.

Zhang W, Zhang S, Deng Y, et al. Trial of Intensive Blood-Pressure Control in Older
Patients with Hypertension. N Engl J Med 2021:385:1268-1279.

Ogihara T, Saruta T, Rakugi H, et al. Target blood pressure for treatment of isolated
systolic hypertension in the elderly: valsartan in elderly isolated systolic hypertension
study. Hypertension 2010;56:196-202.

MEste| 166



120.

121.

122.

123.

124.

125.

126.

127.

128.

HeZ S8t AEoMe nHef Xz

Williamson JD, Supiano MA, Applegate WB, et al. Intensive vs Standard Blood
Pressure Control and Cardiovascular Disease Outcomes in Adults Aged >/=75 Years:
A Randomized Clinical Trial. JAMA 2016;315:2673-2682.

Weiss J, Freeman M, Low A, et al. Benefits and Harms of Intensive Blood Pressure
Treatment in Adults Aged 60 Years or Older: A Systematic Review and Meta-analysis.
Ann Intern Med 2017;166:419-429.

Rakugi H, Ogihara T, Goto Y, et al. Comparison of strict- and mild-blood pressure
control in elderly hypertensive patients: a per-protocol analysis of JATOS. Hypertens
Res 2010;33:1124-1128.

Brook RD, Rajagopalan S. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/
NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults. A report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice Guidelines. J Am Soc
Hypertens 2018;12:238.

Mancia G, Kreutz R, Brunstrom M, et al. 2023 ESH Guidelines for the management
of arterial hypertension The Task Force for the management of arterial hypertension
of the European Society of Hypertension: Endorsed by the International Society
of Hypertension (ISH) and the European Renal Association (ERA). J Hypertens
2023;41:1874-2071.

Qaseem A, Wilt TJ, Rich R, et al. Pharmacologic Treatment of Hypertension in Adults
Aged 60 Years or Older to Higher Versus Lower Blood Pressure Targets: A Clinical
Practice Guideline From the American College of Physicians and the American
Academy of Family Physicians. Ann Intern Med 2017:166:430-437.

Taler SJ, Agarwal R, Bakris GL, et al. KDOQI US commentary on the 2012 KDIGO
clinical practice guideline for management of blood pressure in CKD. Am J Kidney Dis
2013;62:201-213.

Cheung AK, Chang TI, Cushman WC, et al. Executive summary of the KDIGO 2021
Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney
Disease. Kidney Int2021;99:559-569.

Hua Q, Fan L, Li J, Joint Committee for Guideline R. 2019 Chinese guideline for the
management of hypertension in the elderly. J Geriatr Cardiol 2019;16:67-99.

167 2025 NYEAZEE = XA



129. Fischer MJ, O'Hare AM. Epidemiology of hypertension in the elderly with chronic
kidney disease. Adv Chronic Kidney Dis 2010;17:329-340.

130. Masoli JAH, Delgado J, Bowman K, et al. Association of blood pressure with clinical
outcomes in older adults with chronic kidney disease. Age Ageing 2019;48:380-387.

131. Peralta CA, Norris KC, Li S, et al. Blood pressure components and end-stage renal
disease in persons with chronic kidney disease: the Kidney Early Evaluation Program
(KEEP). Arch Intern Med 2012;172:41-47.

132. Dagli RJ, Sharma A. Polypharmacy: a global risk factor for elderly people. J Int Oral
Health 2014.6:i-ii.

133. Marcum ZA, Fried LF. Aging and antihypertensive medication-related complications
in the chronic kidney disease patient. Curr Opin Nephrol Hypertens 2011;20:449-456.

134. Ponticelli C, Sala G, Glassock RJ. Drug management in the elderly adult with chronic
kidney disease: a review for the primary care physician. Mayo Clin Proc 2015;90:633-
645.

135. Prevention of stroke by antihypertensive drug treatment in older persons with isolated
systolic hypertension. Final results of the Systolic Hypertension in the Elderly Program
(SHEP). SHEP Cooperative Research Group. JAMA1991:265:3255-3264.

136. Staessen JA, Fagard R, Thijs L, et al. Randomised double-blind comparison of placebo
and active treatment for older patients with isolated systolic hypertension. The Systolic
Hypertension in Europe (Syst-Eur) Trial Investigators. Lancet1997:350:757-764.

137. Wing LM, Reid CM, Ryan P, et al. A comparison of outcomes with angiotensin-
converting--enzyme inhibitors and diuretics for hypertension in the elderly. N Engl J
Med2003;348:583-592.

138. LithellH, Hansson L, Skoog |, et al. The Study on Cognition and Prognosis in the Elderly
(SCOPE): principal results of a randomized double-blind intervention trial. J Hypertens
2003:21:875-886.

139. Kim-Mitsuyama S, Ogawa H, Matsui K, et al. An angiotensin Il receptor blocker-calcium
channel blocker combination prevents cardiovascular events in elderly high-risk
hypertensive patients with chronic kidney disease better than high-dose angiotensin
Il receptor blockade alone. Kidney Int2013;83:167-176.

140. Wald DS, Law M, Morris JK, et al. Combination therapy versus monotherapy in

ChetdlErsts] 168



HeZ S8t AEoMe nHef Xz

reducing blood pressure: meta-analysis on 11,000 participants from 42 trials. Am J
Med2009;122:290-300.

141. Juraschek SP, Hu JR, Cluett JL, et al. Effects of Intensive Blood Pressure Treatment
on Orthostatic Hypotension : A Systematic Review and Individual Participant-based
Meta-analysis. Ann Intern Med 2021:174:58-68.

142. Freeman R, Abuzinadah AR, Gibbons C, et al. Orthostatic Hypotension: JACC State-
of-the-Art Review. J Am Coll Cardiol 2018:72:1294-1309.

169 2025 NYEAZEE = XA



7% MOHHILH 2txfo| gef e

~N
—
—
—
9‘!
12
4m
1x
ot
Ral
N
4m
1%
Ot
Ral
52
rr
ne
10
N
0zl
ru?l
F=IJ
o
—
w
(6)]
~~
(0]
(6)]
3
3
T
«
o
0z
=

7112, EAEA $xp7} SA5HR| b o| HEEEIZA| H20| 130/80 mmHg O]

711.3. HAHEA SHXp} EABIK| G Y BASIE wWAlom ZE3H HaAEeo|

711.4. EHEM zixt= ISR <135/85 mmHg, SSEAZIA| B <130/80

FHEA gAlof A DHYG2 Eo] Ao, A= Bej =] s B9t Egole &
T4 gxto] 1EY A uhAS Y9 Add 2AE BEsitH1]. KDOQI A& o]
A EATA Bto] nER} S FA AR A 25718 140/90 mmHg °V, =
28 AA 42718 130/80 mmHg 4o & AQFHTH2). 12}, ol2jst B4 A

m -lol'
1

% AT AL PAISH BR} A 3ol7] o], 1BY AT, B BY =
QA G Y WA Utk 444171 Betel BEBLR
AE FH 7 B WS SRS 1), T 15 Bo] o) | 3354 Fhuile

BONRH P} AETLY] AT SRITH3,7.8]. AN EEIFE A0 2
YR, 44N BEFBYEA Bk} o] thoho] BARH Fxte) nFY A

il
o,
N
N
Jatal
gk
r o)
i)
2
u(e]
ok

Jl
ot

o

aut Qo] nEY AT % BelolA] Y 2L B8 BRI,
4 AR B 24 F8e TEY WSS AN DRIP A7) w2,



o] ASMAIRE, FA HE Y2 o] & HEYsHA 2] e, 7HE R 2] Al
T EU2 HEdo] AL AlF o] WAHH13).
QL TP B4 A7) S § Aol dEE e H([14,15] T4 A5 EUHEG
BT ARIOIU AFEE 5ol B FaFTH3,7.8]. 591, & 63]9] 74 7 Ede s

2% 54 7 Ak AT WU 4T o A Boh weby Py

o
Hi
[¢)
o)
e,
l-'.l
ox,
o

Bt

P}
)
rlr
r]I.
rH,
m
)
)

otﬂ
u:2
i
o,
_rL
UJ
N
5
mL°L
nzg
o
>
rir
m
2
o)
o
jine)
T
i)
==
Y
o
N
Iy
[oYad
i)
fink
o}L
ol

o % AR ARSI} A ok vshy B P4 Tershe B f-stcH21l. B
£4 @A ozt ] 8 ol 1EYS] £380] 7] MEdid], BEILAAY B
8o Qi Qe o Fastek. ofu] ESHEH NICE W24 d 5014 BEAARAE 1

B Antol AT 2L 4] Buska Ark22.23]. S, BE AU MY ELS
A8 2 Gl A%, A g 9o} ARAULE V1208 THLE kst B

& % 9l olulis S5k o 2ol TR B4 DB A9 7129 ARAdY

140/90 mmHg °ld2 BHFA LAONAE 2-8HeH24]. T4 AlZE Al U2 AFGE

#2717} =rH2s),
27} A=A 0] AA) ARE L 4 DAY ARE 7] A= =ato] o]

7} el et QLo A= 57199 110~180 mmHg QoA EQF Z71et 3 AFA

Slo] 27 F7FHe Aol AT, BARY BAL B4 AF £57] € S AL

w

171 2025 1EAZEE TEX[H



o AFEETH AL QAL UAE AT Bk ofefat @A B o), Polwa 2k}
o] Fgre Wt Hgo] AW A4H o] 5L AFSH=A] GaE o] A7lE
e

SHA S5 2w

p

e

o] 10 mmHg Z7Fe diuich Al o] 12% S71st whd, =4

AT ATIAE BHHH26]. T T2 AoflAE B4 § 27890 £ At
A AT FA7|EYo] F2 Ao] w2 AFFET A= 0] 9l3loH, ol w2 Weto]
2 491 4= ATH271. DOPPS 9 vlofefollA] 24,5257 0] FHEA] ZAHE HA5H
I} AFFET @Y 7] U B 2 B4 A $573d0lA HEE S £4 A
F=718%0] 130 mmHg "9k AL 160 mmHg £ 238 39 AFgEo] =okA|&= 7
3ol Qom, B4 A 7| FH 60 mmHg H|9Hl ZH-ovt AlE Z71et dAvty]
et o3 A= WY 7Y, SHAE], T 74 Ago] o] A F8 UJAY
7H5438 AARRIEH28]. tighAAeHe] KORDSO 5-2€ 84} 70,6709 2] Hloj el S 24
S AR Y] oA E FE AU A W= (<120 mmHg)Z TGS WA
Sh= Z2(=160 mmHg)2 FHEA o] &L W= 202 eyt £ %
FEAHYYIE FF £27]EY 120~160 mmHg SHARo] tigh A4 243 Sd%
54 A9 =Y, 281 B4 F AEY Aol gt =7t B asks Rttt @Y
FA 3R] Fotat APLE 7H] BAlE Teok] o, Wodah Futa] 2 947t
8% 9T 3 5= Q7] Wil ek FeEjoll Qo] Bk Aot /iEshd o] e

St loh 22 -2 VINOE Stof BARH o] B 2 L WAL AT 1%

g
0

ot 27 A| T8 T2 B 42 AHI2 STHES 7[5H K 5271 OIS £33, 1-2
JfEEE | £ 71202 S W SHICE SAGH| S 62 SOt OFnt Kol HE bRt BHo|
135/85 mmHg O|AJ0|21 T&PtOR FIEFICY

ChetAEsts] 172



FH(ZI=ZA0IM 5

=™ d
o o

|
pd

F

2|7t ERsiCt. (2B)

=
-

b

[

QUZIA| W0 130/80 mmHg O|&to|H 1
HE 2

Ele] >l

=

&:

140/90 mmHg O|&t0|H

O| ZR3IC}. (2B)

¥ et

o] A&

of

t

9

o
F

i
)
1l
31
o
i

foil
r

-

ES

40

on

71.2.2.

o B asic}

C}. (2B)

No

—_
X
o

—_—

)

j—

o
A
g

23k Ao A
4N %

-

fu—

3]
=
I

=2

Fe g 2ol
Al

0]

AN

&
]

JET

Rl
= O
=

=0
o Hx

173

WA F29] GYAFOIAEHET. 72 B

He

A 71 @

A7
[31]. 28, gurd o 2 gkxjr} 'o]AFA R

|

P Sl 497} B, Sinha 52
FeiA 2

e kN

o

Xe]

=
i

| <]

Al 2w [34], o]
ZOF HAlth o Axgfi ¥ Aol A A

(o]

€

54 84 1509 SO, 1% ZnlHelae A4

T 2UET, AT, ERAAe

gltH32,33]. ZZ]

A
o]
5



Foll ST A7 T& Al 2UM| AT TFNAM Bt 1 kg o] AT HA7F AU,
I Aol Bat B9 4] Aol= 5718 7.8 mmHg, BH371€% 3.8 mmHg %
o @ Hae ae] A2 siAA AL, A 84 Ak BEEAH3E8]. 2E AT
A= Bt 2.7709 FULAYAE 58 Fole, A 71752t o= W72 /ISl o
< A% 24E0] FAIEUAIE 58 T SAIAE atd S Hojert. 12y A4
T WA EY 2L Alshs B9, B S AEY, ] 2T g, g oY
SOz % e 37 ST 4 T Sl +HET16,39], &= B™, 4,

B} 2 SE0] WAst gate] 4ol A AstAlE o Qo dmi2 FF ol

7 B2, AR AT 24T L AU OS2 o] oJmoh v Ane 29t
£ 797k Ik, olEid 2XE Tl BUL ASAID 5 Ylold, FUUA P Az
27F817] B ofsgko @ olofAITHAD 411, 0|F oA AR S W]
SfaAL of ] =4 Aol AA AR ZYSAL, 3 A BA ARG Aot
a0 2 AP AL Aok

L7158 PA= A A wid 5ol 719 /17| mieoll Bl el wiztst
o, Wb G Al EY 280 Sa% A& HEFolr. A& ARt 252 S0l 7

3t glo] Thesd] S HAS A T 25 =S B 4 9lo] A4 4 7154
o] WeH43). AY WEALONAE 515 25 HHFS 2 g ofohe 2T AL B
o, ol WS TR E olejet A% AR A AT B FR

o 2, 4 PSS B OB A U Reky BUA|, BASLLE, &

F 8 PR ) A5 HF7H 3718 5 ) izl Tt Wastel, w2 4AF BT

ChetAEsts] 174



H7E LA QE SHXre] "ot 2t

o Bl AP BSR= o] SRk} Y ART} ATE 2710 FHAY 2F 5

S8 7] SR Zlo] Qb glu, ol elstal obg e Btk B4 5 B
=

TR O R, B4 AZE RE2 ok 2E S Wshe 78 89 F shhE S 9
8 AEAFoA = BATA ARE Ado] B3] Ke/V 710l fEsfiA= o =,
2|z o] A el E 27| 18l F 38], 2 4AIRE o)) FAIE wholof firhal AAst
I QITH48]. Th, Frofgd7]sol Al Hot Sle AR ke H A2 £ ARt
Ao 2 A 2FS FAT 5 ATH49-51]. vl FANFEA FAte] i 2w 84 2
3, Bk FA AREE oF 210~235% o, AR Sk o A2 TS WAL Qlglt
[52-54]. T4 Azt A2 AR AAE F7MIREIE EstaL 43| Bl 2]
A 7Y, F4 T EAsh 2L NS A= A MRl B 2

02 A9 4 IeH55]. 3839 F4 BAS PO 3 WA ATOIA SARE A4

W)

e



240

[e)

DRIP A7 AR

R

3t

]

o4 B #A] LreRgeHse).

A7kl 71 2%

A
A

o) M =
X = W oy -
ﬂ%%wﬁ&oﬁ@ﬂ4
R%ﬂLmquﬂE Eoo_biﬂ@
M_m“mMm_LquaﬂEwwﬂ 5 =
T g B T 4 o ol ) L
mﬂ w- o o woond W WL J_.w L o oo e
LS %ﬁﬂéSﬂmTﬂwﬂ = o,ﬁﬂmc
m_msﬂgﬂ%m.;@q@nn ) El JNCUN-
 m F " S o g P Mo F 9 = o © &
o T N _ e o o T 5 = RE "
T2 oo A = ol W m o N
s - of B oF R MRS G T TR~
Efmz;;__:;;fﬂz_. ifg| RELg
- FEOE O BT T KR @ N o s B0 &R B S
X K W 4 o GUIERS = o 4z K MR = o B
]m44ggkw}1 TR fRaz
N i ] % W o= m_m N % = oju Wl of ~ SR L] e Eo or N
S | TR %0 X A g o LA L o1 A
HE m % . B TR P8
L T B o ow X R o= g o Ko o oﬂe 3
£ o 5T w7 < W oo KO dim X M WX or mm a B
l N A CUN -~ O | o o T mm i Ir m_u_v = Bl o e X
= & T ﬁauo@i ook B u & X a & w X
Bow WoH B BTN P o Ko o ol o uk = W o O
ﬂe_bﬂwﬂ@oamw#_W@# ey g o
- w8 < 7 AP E Nz TR T S ki
— M - olJ o A = ol T ofp O W°
wm M el o o "o " Y - X W= uE ng B
i = W o o ! N e U= W o BT ~ B
— o A — o N o W o| o KD ol FrlN e
Z;i:;f;i; Bedw BESg
o Esfcsfl serfl 233t
oo o W OW R X T = 5 e . | @ * W o
o BoE T noe o T °. W ar W oE = = o X T
T 5 N ,w GG ST WE i B SR o o ol oI = o T e
oo W & o = i+ P M_m B W[ol il =z w_@ m.____ pel A oo
RO 7o ) Q. [ B =
%w%w%%mﬂiquw sEddl BRI
) X - L : H . ,_l
ﬁﬁﬂ?%&ﬂﬁ&ﬁaﬂwyﬂ 5 5 8 poe 2T
KB U oo = ol g e mo M o T ma SRS o o O]
EICU R T o o WF . NN uw wow B
° T m oy o1o o N2 =~
i N = o3 2
ol O ﬂﬂ
A

176



H7E LA QE SHXre] "ot 2t

718%o] 2.3 mmHg BRI, AR A S8 D A SIEL 20% BB
cHo4l, T WA oeb ol 1202738 02 & 57 RA9] ATE BAT A, &
o 75 A B A ABE 31% ZATH65). B4 B Bk Pu AR 4
B3 B3 G 9 SEHRAAT B4 535 715 Gl s A4 B Ak A
# 85 AN AHAHES]. FUBLA 28 A710] e PAFH A 9] A
olu}, H offu] Fakg) AT £4 A FTAIAS B85 15} B85 e

IS Ee Ak 5% 5 9 ol Bgoks YUBUHAE 54 Aol B8 e
© 54 5 AP WABA HBEHS BB RYAT, 2AA) P 1EY 2

EAATHG6]. FAOE AASIE OB T4 Ho] B8kt A9, AA| Yol
157 5 QFelehE T 7] §39) 25~50%S A shor thek. 1R 8 B8 ok
FAIE A Aol BESR AL BARY BAS Yo ok e glort, o] &4
o5 ot TEY BAY AL WY 5+ & A0 J|hErk. Tt AL 3
A] Qe BT 45 TS PO T ATOIN FTBYA HH A7 Bgo)
B Hlskgel FaL XA o] HEe(67), BoIRH FAe] FUBYA| B8 A
© 9} AR el 9 2 Aol SAT.

rlo

s r"

rﬂ'

YHEA gAte] WA B P, 5o] B 2o ou|n A2 FlE w4l
7 TG AP AT A AR AlE QAo TH68). B4 SHE2 AR B
o gl FAtof] Fobote, HEPAAlE o] 59 AT E58 It i Al FudAA=
ojAZItt. DOPPS Atofl w2, HlERR A AR SHHEShS: B S0 e FAL 9]
S 12% FFATH69]. T ThE Aoals, B4 430l Sl 1149 9] GARA
SR A 7HD ST} JokS vl wet A, 7 Eo] A 55 715S ZlAlska, A
A AL 56%, A Al AL 49% -F-2lu]5HA] ZFAAIZTHT0). THE,
ol A= HIEFAIAAI Q] oFEl =BTt QFA| QEIAIAS R A AR A YA = T H S H| WS =
), 12709 53 717 B2t F 1F BRolA Sl AeF A4t viset Ax g A4

AP
Ak, @ At avhe ofElEEe] H etk 591, A2 AR TAEC] Ak

o)

177 2025 1EAZEE TEX[H



ng IFOIA obelsE 18R 2,208 H 7 ek, A7t 27] ERECH71].
=4 SIS o WEEe AEY BT GIE K} WEe) Belel] 98 4
1€ BLOCKADE @-= 7 2310] ofelgo] 9lgich. 27] =4 oAt % 63:3ke] X
2 28 7|7he Eae) 549 A E Bk AR 68%ol BT ol BAEA ¢
o 7 QA A79] oje 88 HolFis thaASl AlolTH72). e
uh oA EAA|7 8L RSt §iTt. E5), A @ FFTTEATAN £
ul2 7] A WERGAS S 5 S o Gavh R AE ol i e AT
X ke % QIEFE MAGIch webd, $4] 5 AR R HERTAS AesAL,
=4 5 A7 WERGAIS £4 F B854 o] uiAsiti73] @ 7-2).

)
l’

N
u
=

T

H

2l

o
ol
%

i
%

ofy

A LEANIL G A AA| 9} A QEA-EAA A= FEALEY B F A
HEA S A A2 Al E = ot tiF22] Al e dlil

BANEA = BHFA S AARA Foug £ Gatof|A Az Hch A Q-AA
LA LA A2} A LA GAAEA = Lt QAFolA HEH B a7t JSHA
o, oot aNE v R AT EAA R EY Aot A%t 1A AgA =
SR LH74], LEUZ 7H] A RS dPFo= o FA] Al = o5 oAt ¢
g Q7o FURt ANE Al 2= UERA @3ttt 397799 EARA SxE

)
=2
B
i)
N,
9,
N
=
Fd
=2
el

)
—m

S oy, At giok 7k 4
9IeH75). QA 4699 BAEA TS o 3 Ao M= Lol e B8
ThE Wolore B 8% thEF MBS o, Wk 2 452 SAHO, WA AUE,

A4, BAE AZNEE BN FE Hol7} oleh76l

ol AEYE Y dae Ad-IALIUAAA AAErhe FArEY A= Ao

=)

)
h=}
=
R
H
o)
>,
gk
r.l
S
ol
¢

SBARTAL AT A B AL 42% AAAAC, BAK R olskA] gk

771 AR, A Qg a & AqA A9t FA] -G AR A7 ThE AL

ChetAEsts] 178



SUAE e BHFA DApof|A P-dotth= 2= gleH, A
7% oF=o] ofdzh, FAEY A 2E AlFske A A0l e Ao Hd.

In
Q,
o
>,
el
i
)
i
N
P
1o,
ol
>,
fo
A

W CH78]. Tepel 59 7= o] AL 8 A4t Axto]| v JFS Frist 7L
T AR, 25179 EY EARA S tde R drHE B Ao 307ME &
ot Foigrt. o] AfollA] G2 W2 fioFa} vl s E&S NAF O, BAXHOE &
ofu]skA] QFgket. shAIRE HA AFL, HIXHA HEF, ATAA, e e U
FHATHS 913 B JPES BT B} o]} Ao A= 47% TAE Bof Fou]gt
FI7E AATHTIL. 01K At AFELS tholsto| =2 ]2 U A LB 2 AHA 7 <t
A QEAATEE A AA L QFA] Q Bl A= B AR A} nRR A & FA AW ot 5w
Heh-5u FAE AAA7|E vlol 553 A3 BRItk AAIFTHB0). B, FHEA

FAte] vttolsto| =2 1l 2] d Zg B2 APHA| A&l gt AL BEod, HEst

7t AAE 7= Gt Qltof] tigt TAARYE w2 o] HigtAleic), tirie] T4
SEAGAE BHEA F AAA] gon, @7]FEY TRoA = 55+ 2jo|7t §l
o] 3}% gk ¥l Foj=2 FESIHS1I.

A

519G E 2RSS A BORA Sl AL A8 B At gt

(82, 2 5 Q4 AT o] OFZL 4 Bl A ol AT & e T
Hateh, 3009] Fie BARH RS PO AvlzEeE £AX RO B
9] v 3Kk ATt Ao, AT RS AU A 8 AaT T 99U 9

ANFEQ] RGO 2 Q7 Fe MRS 14.6%3ATHS3). E THE ATo|AE A=Ho] ¢l
£ FOIFA L BolEA 84 2538 S TPFOR 2%k Au i ET 9I0FS vl
o F/1 AR Y S 2R GA A S/ L A G o] By 0 A
e ZHom, AA FA) SIUE 58% FAAHTHSA) o] ATEOIA T A

179 2025 1EAZEE TEX[H



A3te] 919 704 LI 50% OO, WA OR AE U HBH A 7ol @ 1l
1% A0 TR BI1FWY Aol vh9- 72 9k Asfolck, Tefit o] Aol
Hl ATHTHE Mol Auke SyE o Wolgels] W 27449l A%l wasit
2 g A7 FHTA] it 271 AR A AE 2R ANGA ] b Bl
7) S50 146732) BARH FAE thg o ofSeds FolZrt floke ulmsteic,
ofEaeli Tol B4 4 B4 Eehr >6.5 mmol/L 2 4ol TUFUS] WS

2 ROISHA 458 S7HA170C) el LB EFOIL AEYOR OFRS AT FU
M-S % 1§ 1k Xjo]7} QIgieHS5]. 2ol HIEE Spin-D AI86]2} MiREnDa g7
87] 20N = BAEA Fho]A] 23| ZESES Folgh i TRES 7|ute] AR 23
52 0183t AFH9 BUE YL 5] NLEFBSL Bshe vlnA s A8

% 962 BelFglrh. 2 749l dloleizt ABHY] AR B4 ol 27
AR Y5 2R BA R GAL FHSIE AG-S 4153 Hsfol aiet,

P

AR Pxte) DALY AT, AF, N2 ZwlH FF 27449 A7t Bashd.
UG B SFALIAE BEG A7 BAste, o2 Fo) £ BA0) TAYL
B} Bes] golsh, fE, dleole] duHe SNEsks Ans ARs, A %
A2 BIEES 913 AWAR 7|30 AA|slolof Btk AF L A FrhE EHOE She
HIOFR: A2 BN Bajo] Wehe Wt Al HolH, of X zo] oA Al
%3] ook siet. £4 Sol A JAYAS AGT BY Aok AEE 22 A
SH 23} QAmso] glon, WERTAZE Hasl okBoly, RHoR & AARA
L dolslo|=2ueuA 24EEATAT neiE 4 ek WX QAN ARELCAA

U IR QHIAISFEAAAA S 12} QA2 ARGSHE A2 A 219 o AFE 71okst
H2A7E RSS9 EA] A8 HElof Qo] FF AEN AR BR Y
golstar, HloFEA w7t S At 78 AW A o SHoIA oFE AR E duh

AHH 0 AT 4 YeAS B 913 A7t Baste,

ChetAEsts] 180



H7E oA H

B 7-2 ¢8R 9 EAMAZS

2k otx|QEHAA oe
R R N HIERKIEHR] TIEt)
oA
s LRI, ole ofelisE, Ol
sl | m=D, HEzas,
o2, T2OH=S
CIN -1
2fol
we el otz SIS, ]
SMupig | oxioHAASH | Liojmici, eEE sfolceaiz,
x| Sefof, 220
B,
Bzt

7.2]. BOtEAM sixjto| 2 &l <140/90 mmHg O|Ct. (2C)

7.2.2. 59E M sixto| Hef ZHES 2ISHM = X 1tESHE TA| ZHSI0{0f BiCE (2B)

72.3. 598N X7t Mot 8 TH|E Hef ZHO| HX| b2 22 SN K=t
2ot (2B)

Bokey ge] TBY FHES 80% oo TS T, L o5} Bio] 9]
c}88,89. Yt AToIA] T o 7he| PAL T FeiA YA, Bupw
Shel s olof that A7k FESHeHO0L. Lol 75} 1SPD ARA Hol i Lyt
THBRIAN AT A3E vigos Bues Aae naYd gat 434
o) 7RI 57149 mUE P AaheHO0]

>
ok
X
9

()
-+
=)

)

serEx gxjo] TS ojy 2

o] @A T FASHA A moFA|RHO1), 84 2 Al JoAZE7]5 9 B 7]|5S BE
o17] 913t o] LRt oA Zpo|7} QUeH92]. EEFEA A1) & £2571F Yol A

WES S7HIXIthE a7t QIA9H93),

o] 7F8Fal 120 mmHg O3 73-¢- A4

F=718¢°l 110 mmHg ©J5td 4% AFgE

ot AT Bl A 91lom[93], o] =

181 2025 1EAZEE TEX[H



2 39 27 AFFEE FAN 7] ApEC] 76k 7HAAQ] BAE Bl AFE QlTt
[91]. @A7IA] BupRA] &2to] B3 AUS AAsH] 945 7449] At glon, drt
A % vEA wFE o] AT Hig o2 [SPDOAME 2 B Y-S <140/90
mmHg = #4staL ATHO0L.

HulRA] SR210] 1Rk §A TGl DT wo] UtHO4l. whebA E)t 2E 9
A A= EEA] #A 0] -84 SAE BIokaL, Aot A& oh= o] 23
ofof FHHIO0). WA/ Eetd HIFEA-GH O] ARgo] &2 A| Aol F-&5tthe= Hl o]0l
AT, ISPD= G AT oA A W et HE -GS 53§24 P2 A

i

d

d

2¢ 24318 AL 2257 ATHIOL 45 AT A0S A|siA] gor A5 43
Mo Z8 gl0] F % UcHO5). Alo] 45 HHE 5150] 2 g olSHATKEFORE 5
Q)2 ARSHE 22 AASH[16], A AF 79 AL A% 4 2L §olshA T

T At ol2fRt /g ol tiet A A = FESHAIE, T Aol mEw 4o] &%

BHE 55219 A9 BHRHAS A ARAE BT E 29| w2 AW Zol

24417 9 9l AT A7 HEE AL HAE 098], WhE 5] EEiel

A9 e A SRYTHE SYAQ BAdo] Jrks FoE gk ol XY 3k 89

o A7IZE AT A AF D SFo] AFE7] o] 92, 0] A% AFBeEA 0
2 W3S Tefolok BeHOS), Wt el 4 Aol e ARAHS AF A B

(sodium sieving)= 13} Hitell o5t 48 AA7E Algtect. ol B, T §AS
0]-83t & A|7to] B4 o] W3l E= olo] FHAEHS o] 83k AAZE I A7 A RE 55
AES AAT 4 OS5 oo TEAE-IL A &efef ButEofA] ozt |57 wjit 2}

SEIEA A W AT A AR o A AFSA R g2 ARETHO5]. 12719 72
9] A5 233 HEHRA ol A, 2ierdo] 23 BHof H|5| ofo] TEAERLS ZlolF

ChetAEsts] 182



iz}
N
o
e}
b
4
%Q,
2
=)
B
=)
=,
-ﬁ‘-’:
ofy
N
L
}a
i)
j)
A
okl
il
(o]
i
H1
it
iy
ook
L
O
No)

~
oR
ofy
(@)Y
ol
10
ook
Kl
£
m
Q
mlm
5

oAz or, AeddedE B+ 19.5/6.0 mmHg &
F9TH100). oA AollA 5089 IEY SRS 2.27% ErF §HE o] 83

5t7] 9laf o] A2 420 FuFGA7E B ARt SHA T ofo] TEAER O] FYF 7Fol At
S o] flaiAe Bok et F2H9] A7t d 8 5keH92].

A3 82 2o & Eot1 @Yol 2AHA| ¢S A, YA A7t Zast
tho2l. Yyt QItoll A 12 FU YA R 12 Bz FAIES BaFEA SR A e npRir}
A2 12 FTEJAZ 1 HH102]. 30652 Bules Fx12 tifos o A3 =
SE AFofA] Hd-HA] EAA AR A Fojet HEEC] ATAS B7F6tTH103). &
8,4227119 7+9] 4 W& A}, H - LEAAAA] AR BE olof o7t A
T AR 62% R, DYIEL WEA, FAANY, SBANE SHAE o]H S
HATH104-1071.

7.3, SEO[A 2tXte] SH HRl2 <130/80 mmHg O|tt. (2B)
7.3.2. SHO[A] 2tXto| LXFIHAK|Z A LIO|SIO|=2 2| EIA| ZEXITH| 22 X

TR ANAI LY T 4o At gl FHHD Fofu 22 o iR ofA
I 327159 S Aaddee] A3 A wzo|tH108]. 13ol= &5t

T AFTETS ojA3] 0|4 F 27] Aol 74 B ARloITH109). B AP

¢
oy
0o

183 2025 nYEAZEHE TZX|H



23] A A F LY EAQI o]4] & FHE Ato|r, o] AW 7|55t H Al F
ofsto] 29 Qlo|tH110]. 2 BEilof mpaw Aol 4-82k9] 1 Et e 95%
oo g HIEI QJrH111]. 20179 ACC/AHA =233} 20219 KDIGO A=A
o A& Aol 48] Mg Aol 130/80 mmHg oAl AY, BEEAZA A
125/75 mmHg o1/3 g 49 @Yo & AesitH112, 113]. §F4H, 2018 ESC/ESH M=
A= AadEY 140/90 mmHg o1 = 5 EUAA] 130/80 mmHg o143
A9 1EAd o & AAttH114]. Aol A-8AHe] @ 24 9 XIek A], o] 4] Hhx] ¢oF
2 TR ST SARH e Y e 7MY ESS E8ote 255 ARAE
O 4L Bt AL Parskal QloH113]. KDIGO YAAANL U3 #2sbe =
Ao s 243 AaAddto] £5718% 130 mmHg "9t &4718Y 80 mmHg
uekel A5 Aol A gxtoll A FE] 2l Bk EU o= AAISTH13]. Lut 1+
AL BH $27dYL 140 mmHg 2 A% 75t 130 mmHg "]yt g A3t
oA FEET HEF SHOA FuIgh o] o] A HofE FAY] dix A1 A
Eo] o 2A5FATH115-117]. 234 KDIGO AL LS = 5718 120
mmHg 7|9} 22 o @2 B3 FEo|A=8Aol|A] AgelA] o 4= Qlrkar wet
FATH108]. o]i= SPRINT AollA] F H3t EY<to] EE B YH(<140 mmHg)
B} 3@ 4 7|7 59 2 ARLA TS 4, 34 38 £, 348 ARA0l TR 60
mL/min/1.73 m? #]9FO 2 A ojgh vHgFEH Aol o Word Axkg wolERl Aol
[108]. A170] AAH o] A FHS 211 Gl o] A 8AEAA Y 28ES A45H|
£ Aol o358 U A A3k 2T &= QloH118,1191.

Ao A 8AF ad9ke] A1 A 5ARl 99l B wHIF 2 T E AR} ol
o4 gl 11 Azt HHH 821%= AtH120]. HHAAA & 4= AAA (o] ZH =3

o|E Hud, opApio] 2 )2} mTORAAA (¥l 22|72,
< AR §F=THI20,121). SFEIE 0| e WS ASAIE 7 e, EFITE

0|28 Fofsh ghivt FHSHE Jlo] WAL WS Ba B 0|58 B2t 4

=
rot
r>=

2
ot
ot

184



H7E LA QE SHXre] "ot 2t

Z20) AE T2 AA &HH122]. ZA R AAAlE HEESAlEel e Aelorat
o|ERIAAETETEAE S ' AT H GHS A YF 2EE T 2

QrS 2H120,121].

=

o)

1Y M=ol glo] Aol A EARS thFo R 3 FES AL BESh, AT
T2 FY 2EE ofy ) ¥kl A% #eEjo] =go] HERE ARk QlFet FASHA
SAFH o7 PARTHI23]. TR E AAE40N(<2 g/d), T5 A= AT
S(>1508/3), #3 &2 AL A4 A-RFAR(18.5-24.9 kg/m?) B 5] EH(<102
cm) §A, @S HFH Agt 9 S 5ol ZFETH112-114,124,125]. Aol 41484}
O FAUEUA| A& A o] A FEC] 75 FAI7F F83 EAFeltH113]. tholslo] =2
A Zeg2AdAlE 18 SRR ok e}t HAF Fe ARt AE Yok H]st
o] olalFw A4l Y3 38% AAAIAL126-131] A LEAFEAAIA = o] 4]F
T A AL 65% HAAIATH32-134]. ZEE2ATA Y QFA| Q &l A5G| 2 ekA]
£ AT HEF T2 AR ST AFFES AR Bglon, tho]
stol=g2ued ZaE2AdAls YA doted sEE WEa AAES ¥
A7) BT B3ITH135,136].

185 2025 nYEAZEHE TZX|H



References

1.

10.

.

Agarwal R, Nissenson AR, Batlle D, et al. Prevalence, treatment, and control of
hypertension in chronic hemodialysis patients in the United States. Am J Med
2003;115:291-297.

K/DOQI clinical practice guidelines on hypertension and antihypertensive agents in
chronic kidney disease. Am J Kidney Dis 2004;43(5 Suppl 1):51-S290.

Parati G, Ochoa JE, Bilo G, et al. Hypertension in Chronic Kidney Disease Part 1: Out-of-
Office Blood Pressure Monitoring: Methods, Thresholds, and Patterns. Hypertension
2016;67:1093-1101.

Parati G, Ochoa JE, Bilo G, et al. Hypertension in Chronic Kidney Disease Part 2: Role of
Ambulatory and Home Blood Pressure Monitoring for Assessing Alterations in Blood
Pressure Variability and Blood Pressure Profiles. Hypertension 2016;67:1102-1110.
Rahman M, Griffin V. Kumar A, et al. A comparison of standardized versus "usual” blood
pressure measurements in hemodialysis patients. Am J Kidney Dis 2002;39:1226-
1230.

Agarwal R, Peixoto AJ, Santos SF, et al. Pre- and postdialysis blood pressures are
imprecise estimates of interdialytic ambulatory blood pressure. Clin J Am Soc Nephrol
2006;1:389-1398.

Agarwal R. Blood pressure and mortality among hemodialysis patients. Hypertension
2010;55:762-768.

Alborzi P, Patel N, Agarwal R. Home blood pressures are of greater prognostic value
than hemodialysis unit recordings. Clin J Am Soc Nephrol 2007;2:1228-1234.
Agarwal R, Andersen MJ, Bishu K, et al. Home blood pressure monitoring improves
the diagnosis of hypertension in hemodialysis patients. Kidney Int 2006;69:900-906.
Zoccali C, Tripepi R, Torino C, et al. Moderator's view: Ambulatory blood pressure
monitoring and home blood pressure for the prognosis, diagnosis and treatment of
hypertension in dialysis patients. Nephrol Dial Transplant 2015;30:1443-1448.

Parati G, Stergiou GS, Asmar R, et al. European Society of Hypertension guidelines
for blood pressure monitoring at home: a summary report of the Second International
Consensus Conference on Home Blood Pressure Monitoring. J Hypertens
2008;26:1505-1526.

ChetdlErsts] 186



12.

13.

4.

15.

6.

7.

18.

19.

20.

21.

22.

23.

RI72 Ayl Stxto) Het pia|

Agarwal R, Light RP. Median intradialytic blood pressure can track changes evoked by
probing dry-weight. Ciin J Am Soc Nephrol 2010;5:897-904.

Rohrscheib MR, Myers OB, Servilla KS, et al. Age-related blood pressure patterns
and blood pressure variability among hemodialysis patients. Ciin J Am Soc Nephrol
2008:3:1407-1414.

Moriya H, Ohtake T, Kobayashi S. Aortic stiffness, left ventricular hypertrophy and
weekly averaged blood pressure (WAB) in patients on haemodialysis. Nephrol Dial
Transplant 2007:22:1198-1204.

Moriya H, Oka M, Maesato K, etal. Weekly averaged blood pressure is more important
than a single-point blood pressure measurement in the risk stratification of dialysis
patients. Clin J Am Soc Nephrol 2008;3:4164-22.

Agarwal R, Flynn J, Pogue V, et al. Assessment and management of hypertension in
patients on dialysis. J Am Soc Nephrol 2014;25:1630-1646.

Agarwal R. Pro: Ambulatory blood pressure should be used in all patients on
hemodialysis. Nephrol Dial Transplant 2015;30:1432-1437.

Sarafidis PA, Rumjon A, Macdougall IC. Ambulatory blood pressure monitoring: an
invaluable tool comes of age for patients with chronic kidney disease? Am J Nephrol
2012;35:238-241.

Agarwal R, Brim NJ, Mahenthiran J, et al. Out-of-hemodialysis-unit blood pressure is
a superior determinant of left ventricular hypertrophy. Hypertension2006;47:62-68.
Amar J, Vernier |, Rossignol E, et al. Nocturnal blood pressure and 24-hour pulse
pressure are potent indicators of mortality in hemodialysis patients. Kidney Int
2000;57:2485-2491.

Tripepi G, Fagugli RM, Dattolo P, et al. Prognostic value of 24-hour ambulatory blood
pressure monitoring and of night/day ratio in nondiabetic, cardiovascular events-free
hemodialysis patients. Kidney Int 2005;68:1294-1302.

O'Brien E, Parati G, Stergiou G, et al. European Society of Hypertension position paper
on ambulatory blood pressure monitoring. J Hypertens 2013;31:1731-1768.

Piper MA, Evans CV, Burda BU, et al. Diagnostic and predictive accuracy of blood
pressure screening methods with consideration of rescreening intervals: a systematic
review for the U.S. Preventive Services Task Force. Ann Intern Med 2015;162:192-204.

187 2025 NYEAZEE = XA



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Sarafidis PA, Ruilope LM. Aggressive blood pressure reduction and renin-angiotensin
system blockade in chronic kidney disease: time for re-evaluation? Kidney Int
2014;85:536-546.

Bansal N, McCulloch CE, Rahman M, et al. Blood pressure and risk of all-cause mortality
in advanced chronic kidney disease and hemodialysis: the chronic renal insufficiency
cohort study. Hypertension 2015;65:93-100.

Klassen PS, Lowrie EG, Reddan DN, et al. Association between pulse pressure and
mortality in patients undergoing maintenance hemodialysis. JAMA 2002;287:1548-
1555.

Foley RN, Herzog CA, Collins AJ. Blood pressure and long-term mortality in United
States hemodialysis patients: USRDS Waves 3 and 4 Study. Kidney Int2002:62:1784-
1790.

Robinson BM, Tong L, Zhang J, et al. Blood pressure levels and mortality risk among
hemodialysis patients in the Dialysis Outcomes and Practice Patterns Study. Kidney
Int2012;82:570-580.

Kim JE, Choi YJ, Hwang SY, et al. Target blood pressure in Korean hemodialysis
patients for optimal survival. Kidney Res Clin Pract 2023 in press

Agarwal R, Weir MR. Dry-weight: a concept revisited in an effort to avoid medication-
directed approaches for blood pressure control in hemodialysis patients. Clin J Am
Soc Nephrol 2010;5:1255-1260.

Sinha AD, Agarwal R. Can chronic volume overload be recognized and prevented in
hemodialysis patients? The pitfalls of the clinical examination in assessing volume
status. Semin Dial 2009;22:480-482.

Agarwal R, Andersen MJ, Pratt JH. On the importance of pedal edema in hemodialysis
patients. Clin J Am Soc Nephrol2008;3:153-158.

Torino C, Gargani L, Sicari R, et al. The Agreement between Auscultation and Lung
Ultrasound in Hemodialysis Patients: The LUST Study. Clin J Am Soc Nephrol
2016;11:2005-2011.

Zhu F, Rosales L, Kotanko P. Techniques for assessing fluids status in patients with
kidney disease. Curr Opin Nephrol Hypertens 2016,25:473-479.

Ozkahya M, Toz H, Qzerkan F, et al. Impact of volume control on left ventricular

ChetdlErsts] 188



36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

H7E LA H SHXre] get 2ta|

hypertrophy in dialysis patients. J Nephrol 2002;15:655-660.

Kayikcioglu M, Tumuklu M, Ozkahya M, et al. The benefit of salt restriction in the
treatment of end-stage renal disease by haemodialysis. Nephrol Dial Transplant
2009;24:956-962.

Agarwal R, AlborziP, Satyan S, et al. Dry-weight reduction in hypertensive hemodialysis
patients (DRIP): a randomized, controlled trial. Hypertension 2009;53:500-507.
Agarwal R, Bouldin JM, Light RP, et al. Probing dry-weight improves left ventricular
mass index. Am J Nephrol2011:33:373-380.

Curatola G, Bolignano D, Rastelli S, et al. Ultrafiltration intensification in hemodialysis
patients improves hypertension but increases AV fistula complications and
cardiovascular events. J Nephrol 2011:24:465-473.

Weiner DE, Brunelli SM, Hunt A, et al. Improving clinical outcomes among hemodialysis
patients: a proposal for a "volume first" approach from the chief medical officers of US
dialysis providers. Am J Kidney Dis 2014:64:685-695.

Shimizu K, Kurosawa T, Ishikawa R, et al. Vasopressin secretion by hypertonic saline
infusion during hemodialysis: effect of cardiopulmonary recirculation. Neohrol Dial
Transplant 2012;27:796-803.

Maduell F, Navarro V. Dietary salt intake and blood pressure control in haemodialysis
patients. Nephrol Dial Transplant 2000;15:2063.

Tomson CR. Advising dialysis patients to restrict fluid intake without restricting sodium
intake is not based on evidence and is a waste of time. Nephrol Dial Transplant
2001;16:1538-1542.

Cybulsky AV, Matni A, Hollomby DJ. Effects of high sodium dialysate during
maintenance hemodialysis. Nephron1985;41:57-61.

Ogden DA. A double blind crossover comparison of high and low sodium dialysis. Proc
Clin Dial Transplant Forum1978;8:157-165.

Santos SF, Peixoto AJ. Revisiting the dialysate sodium prescription as a tool for better
blood pressure and interdialytic weight gain management in hemodialysis patients.
Clin J Am Soc Nephrol 2008;3:522-530.

Munoz Mendoza J, Sun S, Chertow GM, et al. Dialysate sodium and sodium gradient

in maintenance hemodialysis: a neglected sodium restriction approach? Nephrol Dial

189 2025 NYEAZEE = XA



48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

Transplant 2011;26:1281-1287.

Tattersall J, Martin-Malo A, Pedrini L, et al. EBPG guideline on dialysis strategies.
Nephrol Dial Transplant2007;22 Suppl 2:i5-21.

Kalantar-Zadeh K, Unruh M, Zager PG, et al. Twice-weekly and incremental
hemodialysis treatment for initiation of kidney replacement therapy. Am J Kidney Dis
2014,64:181-186.

Kalantar-Zadeh K, Casino FG. Let us give twice-weekly hemodialysis a chance:
revisiting the taboo. Nephrol Dial Transplant 2014,;29:1618-1620.

Obi Y, Streja E, Rhee CM, et al. Incremental Hemodialysis, Residual Kidney Function,
and Mortality Risk in Incident Dialysis Patients: A Cohort Study. Am J Kidney Dis
2016,68:256-265.

Ramirez SP, Kapke A, Port FK, et al. Dialysis dose scaled to body surface area and
size-adjusted, sex-specific patient mortality. Clin J Am Soc Nephrol2012;7:1977-1987.
Rayner HC, Zepel L, Fuller DS, et al. Recovery time, quality of life, and mortality in
hemodialysis patients: the Dialysis Outcomes and Practice Patterns Study (DOPPS).
Am J Kidney Dis 2014,64:86-94.

Foley RN, Gilbertson DT, Murray T, et al. Long interdialytic interval and mortality among
patients receiving hemodialysis. N Engl J Med 2011:365:1099-1107.

Georgianos PI, Sarafidis PA, Sinha AD, et al. Adverse effects of conventional thrice-
weekly hemodialysis: is it time to avoid 3-day interdialytic intervals? Am J Nephrol
2015;41:400-408.

Brunet P, Saingra Y, Leonetti F, et al. Tolerance of haemodialysis: a randomized cross-
over trial of 5-h versus 4-h treatment time. Nephrol Dial Transplant 1996;11 Suppl
8:46-51.

Krapf R, Hulter HN. Arterial hypertensioninduced by erythropoietin and erythropoiesis-
stimulating agents (ESA). Clin J Am Soc Nephrol 2009;4:470-480.

Ok E, Duman S, Asci G, et al. Comparison of 4- and 8-h dialysis sessions in thrice-
weekly in-centre haemodialysis: a prospective, case-controlled study. Nephrol Dial
Transplant 2011;26:1287-1296.

Chertow GM, Levin NW, Beck GJ, et al. In-center hemodialysis six times per week
versus three times per week. N Engl J Med 2010;363:2287-2300.

ChetdlErsts] 190



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

H|7% MCHH|2 gixto| eb 2tz

Kotanko P, Garg AX, Depner T, et al. Effects of frequent hemodialysis on blood
pressure: Results from the randomized frequent hemodialysis network trials. Hemodial
Int2015;19:386-401.

Chertow GM, Levin NW, Beck GJ, et al. Long-term effects of frequent in-center
hemodialysis. J Am Soc Nephrol 2016;27:1830-1836.

Rocco MV, Daugirdas JT, Greene T, et al. Long-term effects of frequent nocturnal
hemodialysis on mortality: The Frequent Hemodialysis Network (FHN) nocturnal trial.
Am J Kidney Dis 2015;66:459-468.

Daugirdas JT, Greene T, Rocco MV, et al. Effect of frequent hemodialysis on residual
kidney function. Kidney Int 2013;83:949-958.

Heerspink HJ, Ninomiya T, Zoungas S, et al. Effect of lowering blood pressure on
cardiovascular events and mortality in patients on dialysis: a systematic review and
meta-analysis of randomised controlled trials. Lancet 2009;373:1009-1015.

Agarwal R, Sinha AD. Cardiovascular protection with antinypertensive drugs in dialysis
patients: systematic review and meta-analysis. Hypertension2009;53:860-866.
Chang Tl, Tatoian ET, Montez-Rath ME, et al. Timing of antihypertensive medications
onkey outcomesinhemodialysis: A Cluster Randomized Trial. Kidney3602021;2:1752-
1760.

Rahman M, Greene T, Phillips RA, et al. A trial of 2 strategies to reduce nocturnal blood
pressure in blacks with chronic kidney disease. Hypertension2013;61:82-88.

Zoccali C, Mallamaci F, Parlongo S, et al. Plasma norepinephrine predicts survival and
incident cardiovascular events in patients with end-stage renal disease. Circulation
2002;105:1354-1359.

Jadoul M, Thumma J, Fuller DS, et al. Modifiable practices associated with sudden
death among hemodialysis patients in the Dialysis Outcomes and Practice Patterns
Study. Clin J Am Soc Nephrol 2012;7:765-774.

Cice G, Ferrara L, DAndrea A, et al. Carvedilol increases two-year survivalin dialysis
patients with dilated cardiomyopathy: a prospective, placebo-controlled trial. J Am
Coll Cardliol 2003;41:1438-1444.

Agarwal R, Sinha AD, Pappas MK, et al. Hypertension in hemodialysis patients treated
with atenolol or lisinopril: a randomized controlled trial. Nephrol Dial Transplant

191 2025 NYEAZEE = XA



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

2014,;29:672-681.

Roberts MA, Pilmore HL, lerino FL, et al. The 3-Blocker to Lower Cardiovascular Dialysis
Events (BLOCADE) feasibility study: A randomized controlled trial. Am J Kidney Dis
2016;67:902-911.

Weir MA, Dixon SN, Fleet JL, et al. B-Blocker dialyzability and mortality in older patients
receiving hemodialysis. J/ Am Soc Nephrol 2015;26:987-996.

Mancia G, Fagard R, Narkiewicz K, etal. 2013 ESH/ESC Guidelines for the management
of arterial hypertension: the Task Force for the management of arterial hypertension
of the European Society of Hypertension (ESH) and of the European Society of
Cardiology (ESC). J Hypertens 2013;31:1281-1357.

Zannad F, Kessler M, Lehert P, et al. Prevention of cardiovascular events in end-stage
renal disease: results of a randomized trial of fosinopril and implications for future
studies. Kidney Int2006;70:1318-1324.

Iseki K, Arima H, Kohagura K, et al. Effects of angiotensin receptor blockade (ARB) on
mortality and cardiovascular outcomes in patients with long-term haemodialysis: a
randomized controlled trial. Nephrol Dial Transplant 2013;28:1579-1589.

Zoccali C, Mallamaci F. Pleiotropic effects of angiotensin Il blockers in hemodialysis
patients: myth or reality? Kidney Int2014,86:469-471.

London GM, Marchais SJ, Guerin AP, et al. Salt and water retention and calcium
blockade in uremia. Circulation1990;82:105-113.

Tepel M, Hopfenmueller W, Scholze A, et al. Effect of amlodipine on cardiovascular
eventsinhypertensive haemodialysis patients. Nephrol Dial Transplant2008;23:3605-
3612.

Aslam S, Santha T, Leone A, et al. Effects of amlodipine and valsartan on oxidative stress
and plasma methylarginines in end-stage renal disease patients on hemodialysis.
Kidney Int2006;70:2109-2015.

Redon J, Martinez F, Cheung AK. Special considerations for antihypertensive agents
in dialysis patients. Blood Purif 2010;29:93-98.

Pitt B, Rossignol P. Mineralocorticoid receptor antagonists in patients with end-stage
renal disease on chronic hemodialysis. J Am Coll Cardliol 2014,63:537-538.

Matsumoto Y, Mori Y, Kageyama S, et al. Spironolactone reduces cardiovascular and

MEste| 192



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

RI72 Ayl Stxto) Het pia|

cerebrovascular morbidity and mortality in hemodialysis patients. J Am Coll Cardiol
2014,;63:528-536.

Lin C, Zhang Q, Zhang H, et al. Long-term effects of low-dose spironolactone on
chronic dialysis patients: A randomized placebo-controlled study. J Clin Hypertens
2016;18:121-8.

Walsh M, Manns B, Garg AX, et al. The Safety of eplerenone in hemodialysis patients:
A noninferiority randomized controlled trial. Clin J Am Soc Nephrol 2015;10:1602-8.
Charytan DM, Himmelfarb J, Ikizler TA, et al. Safety and cardiovascular efficacy
of spironolactone in dialysis-dependent ESRD (SPin-D): a randomized, placebo-
controlled, multiple dosage trial. Kidhey Int 2019;95:973-982.

Hammer F, Malzahn U, Donhauser J, et al. A randomized controlled trial of the
effect of spironolactone on left ventricular mass in hemodialysis patients. Kidney int
2019;95:983-991.

Cocchi R, Degli Esposti E, Fabbri A, et al. Prevalence of hypertension in patients on
peritoneal dialysis: results of an Italian multicentre study. Nephrol Dial Transplant
1999:14:1536-1540.

Koc M, Toprak A, Tezcan H, et al. Uncontrolled hypertension due to volume overload
contributes to higher left ventricular mass index in CAPD patients. Nephrol Dial
Transplant 2002;17:1661-1666.

Wang AY, Brimble KS, Brunier G, et al. ISPD Cardiovascular and metabolic guidelines
in adult peritoneal dialysis patients Part | - Assessment and management of various
cardiovascular risk factors. Perit Dial Int 2015;35:379-387.

Udayaraj UP, Steenkamp R, Caskey FJ, et al. Blood pressure and mortality risk on
peritoneal dialysis. Am J Kidney Dis 2009;53:70-78.

Vaios V, Georgianos PI, Liakopoulos V, et al. Assessment and Management of
Hypertension among Patients on Peritoneal Dialysis. Clin J Am Soc Nephrol
2019;14:297-305.

Jager KJ, Merkus MP, Boeschoten EW, et al. Dialysis in The Netherlands: the clinical
condition of new patients put into a European perspective. NECOSAD Study Group.
Netherlands Cooperative Study on the Adequacy of Dialysis phase 1. Nephrol Dial
Transplant1999;14:2438-2444,.

193 2025 NYEAZEE = XA



94.

95.

96.

97.

98.

90.

100.

101.

102.

103.

104.

105.

Wang X, Axelsson J, Lindholm B, et al. Volume status and blood pressure in continuous
ambulatory peritoneal dialysis patients. Blood Purif2005;23:373-378.

Kim YL, Biesen WV. Fluid overload in peritoneal dialysis patients. Semin Nephrol
2017;37:43-53.

Gunal Al, Duman S, Ozkahya M, et al. Strict volume control normalizes hypertension in
peritoneal dialysis patients. Am J Kidney Dis 2001;37:588-593.

van Biesen W, Heimburger O, Krediet R, et al. Evaluation of peritoneal membrane
characteristics: clinical advice for prescription management by the ERBP working
group. Nephrol Dial Transplant 2010;25:2052-2062.

Tonbul Z, Altintepe L, S6zIU C, et al. The association of peritoneal transport properties
with 24-hour blood pressure levels in CAPD patients. Perit Dial Int 2003;23:46-52.
Cho'Y, Johnson DW, Craig JC, et al. Biocompatible dialysis fluids for peritoneal dialysis.
Cochrane Database Syst Rev2014:Cd007554.

Woodrow G, Oldroyd B, Stables G, et al. Effects of icodextrin in automated peritoneal
dialysis on blood pressure and bioelectrical impedance analysis. Nephrol Dial
Transplant 2000;15:862-6.

Davies SJ, Woodrow G, Donovan K, et al. Icodextrin improves the fluid status of
peritoneal dialysis patients: results of a double-blind randomized controlled trial. J Am
Soc Nephrol2003:14:2338-2344.

Flythe JE, Chang TI, Gallagher MP, et al. Blood pressure and volume management
in dialysis: conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO)
Controversies Conference. Kidney Int 2020;97:861-876.

Fang W, Oreopoulos DG, Bargman JM. Use of ACE inhibitors or angiotensin receptor
blockers and survival in patients on peritoneal dialysis. Nephrol Dial Transplant
2008:23:3704-3710.

Li PK, Chow KM, Wong TY, et al. Effects of an angiotensin-converting enzyme inhibitor
on residual renal function in patients receiving peritoneal dialysis. A randomized,
controlled study. Ann Intern Med 2003;139:105-112.

Shigenaga A, Tamura K, Dejima T, et al. Effects of angiotensin Il type 1receptor blocker
on blood pressure variability and cardiovascular remodeling in hypertensive patients
on chronic peritoneal dialysis. Nephron Clin Pract 2009;112:¢31-c40.

MEste| 194



106.

107.

108.

109.

10.

m.

12.

1n3.

Mn4.

5.

RI72 Ayl Stxto) Het pia|

Suzuki H, Nakamoto H, Okada H, et al. A selective angiotensin receptor antagonist,
Valsartan, produced regression of left ventricular hypertrophy associated with a
reduction of arterial stiffness. Adv Perit Dial 2003:19:59-66.

Suzuki H, Kanno Y, Sugahara S, et al. Effects of an angiotensin Il receptor blocker,
valsartan, on residual renal function in patients on CAPD. Am J Kidney Dis
2004;43:1056-1064.

Rangaswami J, Mathew RO, Parasuraman R, et al. Cardiovascular disease in the
kidney transplant recipient: epidemiology, diagnosis and management strategies.
Nephrol Dial Transplant 2019;34:760-773.

Ying T, Shi B, Kelly PJ, et al. Death after kidney transplantation: An analysis by era and
time post-transplant. J Am Soc Nephrol 2020;31:2887-2899.

Opelz G, Dohler B. Improved long-term outcomes after renal transplantation
associated with blood pressure control. Am J Transplant 2005;5:2725-2731.
Korogiannou M, Sarafidis P, Theodorakopoulou MP, et al. Dignostic Performance
of Office versus Ambulatory Blood Pressure in Kidney Transplant Recipients. Am J
Nephrol2021;52:548-558.

Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA Guideline for the prevention, detection, evaluation, and
management of high blood pressure in adults: Executive summary: A report of the
American College of Cardiology /American Heart Association Task Force on clinical
practice guidelines. Hypertension 2018;71:1269-1324.

KDIGO 2021 Clinical Practice Guideline for the management of blood pressure in
chronic kidney disease. Kidney Int 2021,99:51-S87.

Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the management
of arterial hypertension: The Task Force for the management of arterial hypertension
of the European Society of Cardiology and the European Society of Hypertension:
The Task Force for the management of arterial hypertension of the European Society
of Cardiology and the European Society of Hypertension. J Hypertens 2018;36:1953-
2041.

Carpenter MA, John A, Weir MR, et al. BP, cardiovascular disease, and death in the

Folic Acid for Vascular Outcome Reduction in Transplantation trial. J Am Soc Nephrol

195 2025 NYEAZEE = XA



6.

7.

18.

9.

120.

121.

122.

123.

124.

125.

126.

127.

2014,;25:1554-62.

Opelz G, Wuijciak T, Ritz E. Association of chronic kidney graft failure with recipient
blood pressure. Collaborative Transplant Study. Kidney Int1998:53:217-22.
PagonasN, BauerF, Seibert FS, etal. Intensive blood pressure controlis associated with
improved patient and graft survival after renal transplantation. Sci Rep 2019;9:10507.
Cheung AK, Rahman M, Reboussin DM, et al. Effects of intensive BP control in CKD. J
Am Soc Nephrol2017;28:2812-2823.

Beddhu S, Shen J, Cheung AK, et al. Implications of early decline in eGFR due to
intensive BP control for cardiovascular outcomes in SPRINT. J Am Soc Nephrol
2019;30:1523-1533.

Loutradis C, Sarafidis P, Marinaki S, et al. Role of hypertension in kidney transplant
recipients. J Hum Hypertens 2021:35:958-969.

Chatzikyrkou C, Schmieder RE, Schiffer M. Update on treatment of hypertension after
renal transplantation. Curr Hypertens Rep 2021:23:25.

Knight SR, Morris PJ. Steroid avoidance or withdrawal after renal transplantation
increases the risk of acute rejection but decreases cardiovascular risk. A meta-
analysis. Transplantation2010;89:1-14.

Kuningas K, Driscoll J, Mair R, et al. Comparing glycaemic benefits of active versus
passive lifestyle intervention in kidney allograft recipients: A randomized controlled
trial. Transplantation2020;104:1491-1419.

Ponticelli C, Cucchiari D, Graziani G. Hypertension in kidney transplant recipients.
Transpl Int2011;24(6):523-533.

Unger T, Borghi C, Charchar F, et al. 2020 International Society of Hypertension global
hypertension practice guidelines. J Hypertens 2020;38:982-1004.

Harper SJ, Moorhouse J, Abrams K, et al. The beneficial effects of oral nifedipine on
cyclosporin-treated renal transplant recipients--a randomised prospective study.
Transpl Int1996;9:115-125.

Morales JM, Rodriguez-Paternina E, Araque A, et al. Long-term protective effect
of a calcium antagonist on renal function in hypertensive renal transplant patients
on cyclosporine therapy: a 5-year prospective randomized study. Transplant Proc

ChetdlErsts] 196



RI72 Ayl Stxto) Het pia|

1994,26:2598-2599.

128. Rahn KH, Barenbrock M, Fritschka E, et al. Effect of nitrendipine on renal function
in renal-transplant patients treated with cyclosporin: a randomised trial. Lancet
1999;354:1415-1420.

129. vanden Dorpel MA, Zietse R, lizermans JN, et al. Prophylactic isradipine treatment after
kidney transplantation: a prospective double-blind placebo-controlled randomized
trial. Transpl Int1994.7 Suppl 1:5270-S274.

130. van Riemsdijk IC, Mulder PG, de Fijter JW, et al. Addition of isradipine (Lomir) results
in a better renal function after kidney transplantation: a double-blind, randomized,
placebo-controlled, multi-center study. Transplantation2000;70:122-126.

131. Wilkie ME, Beer JC, Evans SJ, et al. A double-blind, randomized, placebo-controlled
study of nifedipine on early renal allograft function. Nephrol Dial Transplant1994;9:800-
804.

132. Ibrahim HN, Jackson S, Connaire J, et al. Angiotensin Il blockade in kidney transplant
recipients. J Am Soc Nephrol 2013:24:320-327.

133. Philipp T, Martinez F, Geiger H, et al. Candesartan improves blood pressure control
and reduces proteinuria in renal transplant recipients: results from SECRET. Nephrol
Dial Transplant 2010;25:967-976.

134. Salzberg DJ, Karadsheh FF, Haririan A, et al. Specific management of anemia and
hypertension in renal transplant recipients: influence of renin-angiotensin system
blockade. Am J Nephrol 2014;39:1-7.

135. Kuypers DR, Neumayer HH, Fritsche L, et al. Calcium channel blockade and
preservation of renal graft function in cyclosporine-treated recipients: a prospective
randomized placebo-controlled 2-year study. Transplantation2004;78:1204-1211.

136. Wilkie ME, Beer JC, Raftery MJ, et al. Effect of nifedipine on renal haemodynamics
and urinary protein excretion in stable renal transplant recipients. Transplant Proc
1993;25:612-615.

197 2025 NYEAZEE = XA



RIB% AOFHAL DHREHO| FICH} 3|2

81.2. 8
O|Ct. (2B)
81.3. A|I-OtX| QENM-L = AEZA MK AL Al DZLEEZO| Qat A=} Efotof|

81.4. TS EHRI 201

Of AR, AFA|0{ kg, Bl Y )of| 2t FHSHA| MEY = UCH. (2B)

gno
:

2014¥1 AHA R84 201761 AAP A2 Ho] 2w, grggey dobgadel
YL oe] 244 BEEYUAE Bo) 298 BAEULL BY 719 BE A%

ATTH1 2], ARANA 2793 FYRT BEIYUAE BE 7] £4ate] A
Kol 51| ety dolck. ST BEEYUAIF olele olmluelAl: 422
A8 ke B ol 8 HETHE F7] J8 W AP SO oA

ruﬂ'
30

FASA7AL 20174 AAP ARAHL ARAEY 0] 2PHE A0E Holdek,

AEY o] Q= a4y THTEY Ak 4 190 @ W EsEddAE @

ChetEets 198



HI8Z AOPHAE NHAIFEHO| FLhnt K|z

FIEUAE= 20179 AAP A=AF, 20219 KDIGO MEAH oA 18eke] I
AABAR QA QLA AT EAAAA] Ei= A QA EANIAE AHET A A
ASFATH2,5]. 202149 KDIGO ARAIH2 #7102 NZEES A ¢33 ool
o)X= P8 oot PASH T

ANEAHT ofe] 4 9 T2 A7e] As SO, wHIFEEl o4y o
Aol EF 242 A=A F27]5 FA &

SjAo] BU=A| Pkt o4 THgFE ko] Aok 2-of et BRI RA
Q1 ESCAPE A6l 4oto] g2 z1ggo] it A3 Eot 24 | QM| Q&4
A AN G B7ISHAT. B4 4010] 24417t HaHE U] 50 W9l w]Tt
S ERE oh= 94% B 28F 50~95 WEQSE FHE b BETY 2ES )
et A7}, AAT Ao 282 TIPS =FE d Fngt olFo] AL

AR 0] TRES] FA T AU AL 22 A0 A1 v A4 st B3] A%
o 2E2 ARAREEO] AAY, FPAA A TRE0] 45 mL/min/1.73 m? v]ek, 8k
- olehdu|7} 1.5 g/g o1l o] B9 o Rojulgt A7E H it} ESCAPE
AT ATE wHgsto] 20164 ESH M= AE Tl ert glis THgFEHQl Ao ad
A= A4 Lot 2441t B-EERte] 75 MRS B e, ikt Al A9 A

o)

o
&
4
o

gl

Aol BFEweto] 50 MESE BRE 2ET A WAGATHTI. ol ESCAPE A+
A3t ah-FgolebdH]|7} 0.5 g/g TRl Aok= AT Y 2ERNH Foulgl
ol7o] glgl7] WEolct E3F 20174 wl=Aotaets] AuA|3e AT EE 1 Y
< BAIO 7H Ao AW 9] AU R SHE ATE 7R 0 R He A9 50
W R0 o|5HE W A2 AIQFSHTHR]. 2021E KDIGO ARA L uhidgEry 4ot
HAA] B EHYS 50 HWES < o|stR WE A AQetAtHE]. Eot SEEYTIAI
7t E7HsS Ao, ABA o5 24 Y-S 0HA HESS nvto g 2T AL
HSFATHE]. SHAEL, Aof vHTEs o] YA met 1 H AMHFS 7 F9

oA A &Y Be AT g S ARl g, AYY, 18A FTEE

:L

199 2025 nYEAZEHE TZX|H



| 322 =AAM7IFel

= =]
‘:1—0

Ve BAIBHAT

#39] 91o] grebd 5

ojn
e

50~75

YL

AT 201 HOT-KID fTolAls 284l

=
T

Sl § ack. & o

A= (left ventricular mass index, LVMi)9]

at

o

23 Lel CKiD fTtoA=

‘=‘E311:]_-5<

™

50 HEH v 2 T

e

ujo
ali

[eAUNNe]

I7F AATOL.

=3

].

o ©°

=13

7|5 e 9

o}
=]

715 otste) 9

1~2 FAak
- O E

__OE

NESD

5
=

3 sixje)

EsAnig
OO0 E

whebA o2 Aok AeAIH

teh

S

She Htol Ha

shaA 7

o fd

200



HI8Z AOPHAHE NHIFEHO| Ttk K|z

References

1.

Flynn JT, Daniels SR, Hayman LL, etal. Update: ambulatory blood pressure monitoringin
children and adolescents: a scientific statement from the American Heart Association.
Hypertension 2014;63:1116-1135.

Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical practice guideline for screening
and management of high blood pressure in children and adolescents. Pediatrics
2017:140:620171904.

Ku E, McCulloch CE, Warady BA, et al. Twenty-four-hour ambulatory blood pressure
versus clinic blood pressure measurements and risk of adverse outcomes in children
with CKD. Clin J Am Soc Nephrol 2018;13:422-428.

Stergiou GS, Karpettas N, Panagiotakos DB, et al. Comparison of office, ambulatory
and home blood pressure in children and adolescents on the basis of normalcy tables.
J Hum Hypertens 2011:25:218-223.

Kidney Disease: Improving Global Outcomes (KDIGO) Blood Pressure Work Group.
KDIGO 2021 Clinical Practice Guideline for the Management of Blood Pressure in
Chronic Kidney Disease. Kidney Int2021:99(3S):S1-S87.

ESCAPE Trial Group, Wuhl E, Trivelli A, et al. Strict blood-pressure control and
progression of renal failure in children. N Engl J Med 2009;361:1639-1650.

Lurbe E, Agabiti-Rosei E, Cruickshank JK, et al. 2016 European Society of Hypertension
guidelines for the management of high blood pressure in children and adolescents. J
Hypertens 2016;34:1887-1920.

Sinha MD, Gu H, Douiri A, et al. Intensive compared with less intensive blood pressure
control to prevent adverse cardiac remodelling in children with chronic kidney disease
(HOT-KID): a parallel-group, open-label, multicentre, randomised, controlled trial.
Lancet Child Adolesc Health 2023;7:26-36.

Dionne JM, Jiang S, Ng D, et al. Mean Arteria Pressure and Chronic Kidney Disease
progression in the Chronic Kidney Disease in Children (CKiD) cohort. Hypertension
2021;78:65-73.

201 2025 NYEAZEE = XA



= |
Holam

2] 2025 11

k

__Oﬂ
KO
<

k

CH gt



04

H=X|E2 HEYRE




2 3581 glom nEde BT EEel 23 AAAge|uA Furdgeln o5 &
AolA] 2419 A2 AXSIA B AmAe] AdEeich. TEYTRY AR
AR89 A2AH] M theTt LTHAE )

B 12 T=XEO| ARt H

©
kl
o
°]
Hi
u

h2 K|Zohs o272 27

=HOE
© NHATEY 2X|et HSK}
® YT}
@ gt O2 QIgt SEEES| 20| A= 2t

= ARAHE AL Hlste] tiekildets] ole oz 744 tietildets] 1=
LS fled=o] i B Aol Fofsialt. tietilgers] Aexy sl o 9
g9 9= oArEe] & ARAHE B8 & S et AdE s £
A9, Wik AGEIPARY] S Ao AdTt AFEIARS] AAE ZH50l 9o
M AFEEEY, TEHYE 2 Y Ot FH ) A= |l Tishke =l
2 Eo] ek & ARA LU0 BE AUES DI RAR ML flote] T
W5 IGZ st e, AH e et fole 120 & ¥ ol A= S
o A IS ZFEFsHA| Ao, AHEES SR 202449 129714 3 =

<

rL
O
0l

=)



7

o]_ﬁr_

4=

ol AzA A 9

il

o

__o_l

—_—

73
R

HE 23] et A% 24 L HES vt

6olo=

=
©

2]

o2 A=A d3] 4

AeAYANIE=S T4

-
=

HH2FN L& 2)

kel

el 2]l 2o W f71A] o1& A

3

AR BN 7%

T FAIF R, =X

5

(o]
=2

ol E

5

K

DAL

Sto] e & S

=
=F

el 2% oK% Z19RA BB 57149 59

= Aol o

o

tod =9, 4=

9

wK

Ao ey FEs B AuA Yo 4

=
<]

] 7 ol A Ay

.

], A=A

= =
=0

g3tsict

5] o] o

1
fu

Sh

AL

o S B0l A

)

=

= | == ol
A3 | = o|T_ =| =
S|z ElE|E|E
= = — = — —
TlT|T|H|E|E
ml | 300 | of | X0 | o | of
| & | @ | & | M| md
SlG(E|a|w|e
R\ @ | B | 3T | OF | Ko
0 | B | T ._.r_._ KO | Jor
KO|OF [T |00 | o | K]
H.ml ofd | ofl | of | of
N | OF | OF | OF | oF
RO | of [Of | O | ©F | o
of | ofl | of | of | of | o
oF | OF | OF | OF | OF | OF
RO | RO | RO | RO | RO | RO
K|IK|IK|K|K|K
(g (g |ng|ng |y
KIRDR R R RS

o

ord

oF

B0

Okl

<0

=:)
=

EREERES

= X
—

S&E3)

<

Agane)

mp

olJ

205



T

=]

=g A

el
=

3fjoF

[e]

SIATHE 4).

o

e}

Al
pul

1

5o
Hog 17

°

3]

AA DA

=

=
206

I} o] 3A = 7]

Sl &

Rint

&

I

239

N
oh

T

o

A
s

=

=2

ol W R
N B B
m X T
W o 7
T oo o | | | | w | | | o | | o |
~E 0 o KO | KO | KO | RO | KO | ®0 | KO | KO | RO | RO | RO | RO | KO
N W w| N|[FT|ST |- ||| N|O|N|[©]|©
<_o_| O_ ,_ny‘.._
e w O =
2 o Ic) =
~ oI n7_H ™l B
=y o — < . ml
=T e =| = & % | & 3
<~ KX =H | H =T | =9 |a|l=|=|B| =
R T o || E|dEE|E|E
o oy P I o I = - = I = = = B B =
oy 5 dlo g oo |[Z (K|S |0 |H|E | ZT|E(Z
& w2 B0 1 Ar |0 | Al | mr|or |of|or |m|X0| oo ool
2 ® 0 Co L = O e - O v o
T B o N I I I IS G S B I P IS R ()
= w W m_T. RI|RU| 30| RO | BI || oEl | <H | XM | % | OF | RO | Kb
— o S O I T o = B = N O 0 P - O VR
E 2, o S|k | H | A ||| || k|c|c |/
F N 5
o 4w ®0
it KO|
il ;E # oo Plalzxiwizeieleeielele e
CE B oF | n | OF | OF | oF | OF | oF | OF | OF | oF | OF | oF | oF
B £
v E Rl .
= T N ol
L oy Ho orl
'l B oF
2%
N ™3
g R m
ol o ™ % =l
B8r W.W mﬂ m
H r_umva "R
WoE X W
O
B ol ® o

1) 7 &AL
2) AREA

A 87H

=
T



b UPNFSI S ReAR

7]l et HE 3 2
O T=XH FH MY ORa=X '} ouURrdEYL T
© 2 2l 7 OIEXNYUEA AU 1E | @AR A=Y 2T
@ AUTEEY OFugsll b
@YD ZHAZEL HEDNSE | @I AE
oS

3712 AW Q2 AR DAY 9 WL 3 wstel T 1YL o
2 oo} $-874%2 FE PO b5 A4l AT BAES F5He 408 Shelu 7]

G U8 B ARl Al Al Ahagstol AAlskAt shoit. B
AL ALAR Aol 2 0 A% FA] hote] 2 By W ES FHoR 2

4) Wi =& LA

:L
e
m]n
r

7] gokt 522 Balo] WikEo] 7|k oujeh o
A, oS3} 7153 sle) @, kel iAot s, AaAolHe] 48 BT}
=)

54 52 FUHOE Tofste] ALE 2H A,

et 22 71 9 27100 w2t AAJSIATHE 5 % B 6). 27 AR B4 ARRTHE
AE)Q] AgolAY HE7HIHe oAl Beols du5EY ZATES ANISHA &
At

207 2025 nYEAZEHE TZX|H




OfAf: 2ROt CHE MEHO| 7hse 4 QUTH 2t SHRh= 2219| 7HK|t M=0f| hE S o
7| 2l =2 22 g oIt
2 | EAk 22 el s BXHE0| o] H2tS oS AOIZX| 2 2R = AOKS0IX| ¢S
Zo|ct:

40|

6 2 X[A0f A8 E 2440 78

*= oju|
A | 2712l ol 500, AH| Eaks 2ol kAT
2740] H0| BSE 470|0}, M| E3H= 2|0l 7k Holct. T2iLt o AREo=
B

18 45 olck 7%**5 Lz,

C |27l Ho| oH, MH| 227t K| X2 THE == QUL

O

=719 =O| 2 HOM, =YX|7} 0 2=t M== AA|ef Lh27| = o Zio|ct.

L

H, 2 AgA A= 115 A4l 1A AmA AgS Holu dilsH
1530 A Ao A AdAdo] R (arge language model, LLM)& -85}t
WS EA Y Mgt AHClEw AHA 0= sy oFA Q] £115 376k IHgol|n
& o] ZopolA 9] LIM9] = A zA 3 /i oz o] fofd 4= iet. &, LLM
o] A7 AR 7oA 44 Jd2 st R 7HA] A 20] Atk AA, LLMS 8

[
i

3 AL AN 4 lofok 3k, BA, T%A ANY B1Ro| 71E A 78k Un
2} QAR AHS ok et ofo] disiAE T B Ajo] E¥lo] Aputel At
3o] GPT 110 w2 452 1)

N

il
)
ol}-r
_U;
30
i)
4
E
4»
1o
ol
™,
hﬂ
N
"~
o
N
=
(e}
ol

ChetAEsts] 208



W AT A AL GAE HEE BolFolrk sho] WA A Hopol FF
AL A T 4 9e-S Ho] FIH1), vhe, |y ol mrslelol A S, 518 )

AR = AT LMol 2JsiA] AAIE A 7He] A& vl et Aol A= &g o
A 71& B A3 AR Sb= B A|A[E&0] o8] Tl A1 SH3ITH2]. 1
T Etotal LLMo] M 2|3 #4dwo] Aol 9lo] 719] Ae2Ql HhAlS A Hdshd
A g AZ Aol ofsiA AA=A] Eekd A AAEZ7RA] Al 4= vk A
oflA LLMO] 28 H fli= Ho 2 11 A5 7ol whet AF i of#]7F /lH3). 2 2
FEAANAE ChatGPTE 7|¥E0 & 3117 Gemini®t Copilote HZ &2 E-8519=1|, o]
£ o] Ao A A 830l 9l LLM oA ChatGPTY] A5l 7Fg & 3A|Tt
2], E JHOIEZ} =old = Uths & RISt o LLME 712 485132
o ZE LM a0 R 8519t £ =X 7 3ol LLME 4835 %
e 7oA Aohd, A4, AT d0E 202 LIMOA ©7]A] o 7id4l
FAYslofA 24kt LLMolAl g4 A&o|ut
‘g0l wete Al ZRtrhs weko|qltt 4, A TR0l A 2k A g H 7+ H L
= d15E ¥ 2ASET Blaste] LLMO] AlXsk= AEFH ASE] YAst
Iz Agstink. ey ghef LLMY 791 93] 7F AalsHolu 250l &

YX|5HA LLMOIA AR ZAEEES A ESI] AT IASES THA] 5kl
oh Y2F o7 7y iR Hilsgolu SASEE EyH o g HAstarat siglen
2 AFL] A3l A HAGE EA T LLMOlA AJAIGE 23 712 HojlA] Zfo]7} gl
ole WA AAE disaT ZATES A 02 Attt AlA|, 29t AHE
29 #4= LLMOlA] AlAlsk= 2787 Hlwste] S-ejue B& ofAlshA] Fo A E A
Iw0] ou|7hE AdE 4 == AAISHT FFA o=, 19k T2 WAS ALY
Ao A T HESH] 72 FaiEe] e/ T 1HE S AElskeitt. LLMo] oF4] gt
= Yol v]&gt Hol k= A st} LM A-85k= oA g ArEg |
LMo A|A[sh= B Ew Hiles Fol= A8 11 2=

¢}

2714 BAN7lele o) 1

M
e Hn

e

st
ot
ot
=

209 2025 nYEAZEHE TZX|H



o]

=
=

Risl

<

Kol e}

=

fu

At

1

R

A

I -G T3

=

alE

=

=

o

hus

So] 243

=

3|

kS
=

o

6) HelFAE: 7 /a9

oo ) BT g oo Y
A R
ST -
B oup = P% K oxoop P
T o P TR o W @
Boo Zom X oBE oo H
< BN -
T GO S
4 2 2} ¥l oW oF R
N ol e} ,Eu.l ﬂ_/_” A~
A
= o B° o EE ~3 Mm PMM
_.%_ Mm Mm n_tu ,Wo I Gy
oo R T W oy g B 0y
X ozn (U T - >
X X ) T X o K
R - - - RS =
T o & W ho m m
FZTzEszsE O
= ,_(Tﬂ\ T 7l — I+
T TR S 3 of
oy E @ T I N
ﬂﬂ_ e M ol m_m__u O el G2 Ew H
=X o o m ow N
e B owmpg ® s T X
PEEIEE2ZEE G
mc._ M_u Mﬂ;v W o Uu " mﬂﬂr o
RO < S ey o R
FRCEZIzC:
r ! i O- 0
Mﬁ W W o ,__M__ ®ogow s
INE <A o) wo o) o
f T TR PR oW OR o
W oor W B om oy oy [
,__|Oﬂ 1_.H ~J ﬂAlx_ o o o
oy R o TR o)
oF W 0w W W R W o

Tl
AMIE(M22lcH)
o|cH)
|cH)
olcf)

(@AlolcH)
(etkelch)
st
(stalelc)
(S4tolck)
Z(okzolc)

|
HEt
(

Ol

o

F

ups

A

ol

neMIElol)
!

of

ol

Him

1o

210

ZIZX|EO[A
OfA}
OfA
E=ZX|HOAL
EXIZX|EO[A

olAtE
olAtE
E20|4t
O|AfRt

St
St




o
=

=
ASEE

4

=

FAIAZTAIE, LHES| MAI G} 7t5d S0l =
O:

S
=

TH| I

3

=

o
ttet 20| = XIEoA= "1

B8R HE oA

=3

e}

S|

2025-24
NI SN EDS =

¢
Of EIZ&LICE

=

35|

=

© Magat mMsHe| F HHSSE 1

2 AAFHAIR.
© MEolM gt

CHLH

.

o2 7IME(0f AL S

[SEY' = S FA|7| High|ch

=-d

7|2 StACL MMM E

10

&:

7t gittH ‘1

S
=1

3.31-3.3.30{|A2]

s

EuE

= 1

<

3

LH2kS]

|.

[}

S

[
S
et

F

E=E: N
2

=2

PAr

Ol o

M0 ARS8 S
KHZOflAf X CHefo] 102{=[0f0F SHUEX] 7|&0] 2:7t=|H

RS Mgk

=
=)

=3
2,
=

g
Lt — 2|Lf2} A7 E et

oz 3}
H2 FMA[SHD UCH5]. —

o

k

=
=
2f

Kt

il X2 Al e =X E ARIS

SLCk.
ZHEZ 120 mmHg 0|2te2

e T R e
45
E[e]

=
=

P |
=
SENEE R
21

=

k

pl

2]
RI-32|0FE|IH|0] 30 mg/g 0|42l B — S2|OtE|H|7} or

CKD-EPI 34|22 Z|thet FFATIA|0 22 60 mL/min/1.73 m?

st
otk

' st x|
I

=

o

k=21

=

=T

SESLEL
tet
M|
Z
2

~
=
A
ot
=
o

HT0A 1
Eofl w2t 2k

s

b
=
=
o

X

[}

b

P

4

S

l

A
(=]

s
&
o
at
0|
s

b

SLICH SYAAFHR.
Ct. 2+ 20| X|Hof At

|
__I.I.
=89l
At
2

H32|otE|H|Z0|

F

* FolsIR=t o] 7|E0l 2HststHE — 23t

O] R2|Lt2t IFE Tz

M3 CHA|
Lct.

off 2

0

=]




E|

[

=

biopsy7t 2R

[

I (Automated office

=a

AlZ|

[

=

40
F

HiF|o] 2RIt ALt Bt
[eX

.
o

o
e

S|Lt refers{OF

=
=

1

© 3 XSHE LRI} QAL FFAA|O2Z0] 60 mL/min/1.73 m? 0|2k

| gzo= H= 2
- O Lis % =t AH| atol

SIH3). — FRARE

el

t

[

o
Fahor
0] 3% 0|4,

QIR

ol

=

(AOBP)z}

blood pressure, AOBP)

1

FXt=7t OISSICt 2321 o] £20f Chsh &

Tlatol2| Al7|olM, S =2 2CHH

3

120 mmHg 0|
fo] o & =| ALt

1=

5|

t
x|

ef
—
40

[

3|

024
&

=77+ glol)

b

s
off e

t

S
)
!

CcC

KDIGO2| Z< Z40| gi=, tolerable $F 22, SBP 120 0|2te= ZHSIKE=D, 1

7} Ut ofoi| cH
* 1.0JX2

2
~
(=}

Rl W K T o R Mo X0
K oF <4 ol @ K L
(= RO ooF WM M o=
oF g g Emawmk o
7 Aroop o Mgy oo
wE PezRyo e
—_ -1 = o]

K ol o U o P
= Bl Ko wn 1 EIS)
mE o owom < 3 Bl
o5 ©QRERI@ g N
o = . fo ® B @ ool W
R gd T HH LD o
RIS =035 X8 m
B iR B SRCE I
R 35 o = S RN g M
no Kr o TR oo X
- I PR T == ] od
ofF T W mM @ op & ¥

R oo of o o 2 0w Moo
B0z = 9 T 0% mH O
.- DN ol wl ol ar
= I 33 1 =< O
o B R 1 m oy yr WK
oo ™y =3 o =2
I F Bl o+ D RN L
N 2 8ol o o2 Ul X
A2 M@ gz %o 2o
Mﬁo.mn__n_mﬂé%ﬂ.ﬂo_n
oo A woor By o MR
Ao Hotwdgs 2 dx
L R I
s BESBmIoE 53
Ro B By ED OO0 W0 g DO X0 g
w8 wome g ¥ 8
L T R I ol N
SR T Homo K H %o o X
T ELEE SRR ER
ol Aol . ©wl WS K K . H

2947} HEsict,
212

k

<]
[}

+ ABE UHA2 KFREO|H19], — [19]

* oloj| cH




SEREERIERTE

==

rhu

HIFE A= 5 Y RHO|M 53] 2|2 thFEI= CMK 2+ E201 H|2Hof| tiet =

© MEET gl T U BT Hupt ot — Y HE BE wapgt ok

* OFEIZHX| mdeforoz BRE|X| oiX|gh 22 R & Atojof] MEA A71E Y8
geZstoo] BHedSEY Bixtel EAg YsthlFl= S0l — o] o2 MEHE
outcome £ EA| & 4= U= A2 = FFSI HTNCKD 0ol 2 ofo| & 2=
Letz|L}, o2& HetotoR RREIZ K| = g4t

= r
A 2% HRloME 57| £Ye BUSH=D 2010ME ~SEUS HIBICh
A AF S SR E O diF: £2 A 2SI " 7It.'_f’ Chdl ‘B E=SHE

TRA +5 Her SO 237} 80IS SUsiR ofLlR?

(2t KDIGO 27: When possible, in the clinic, the use of auscultatory
BP is preferred, as normative BP data in children are obtained using this
technique, and there are significant differences between values obtained by
oscillometric and auscultatory measurements, with oscillometric measures
being slightly higher on average)

2! QFX| QM L= AH|IEA XM= A0FEAE del X|zo| LK} X|ZA|0|Ct
— 20PEAE NHAFTHOZ K| = O{ER?

(D€ XM= CCB, RASI 25F #1E|22)

page 4 ALl S 3! S Of DMt &40 — S LY

page 16 & =X HM= 2|2 EE 7|HOZ 5l0] 2Ot TRYZEE SHRjolA 2

ul
r

213 2025 nYEAZEHE TZX|H



7) A1) Ao ul Sk 2 A Ho] HETE herAte] Flo| Ao A4S, A o
SO AN L 25 AR WA Folo] Selvet RBGTWY B ARSHE BE
o 27 ]gto] ¥z, 4k 9 FH T ol olck, 4k thakAIere] SIS S glA] £ X
He 2748 ool o] AEAYS WYY AZeltt. 0|8 8oz o 1B
o] Bkl T Bt wejoh BAE chorst Yo BR8] AT BEstuA

Su 2t Hof ARV} 8l & AP AS PHERIE HEme 4 ool ol
S YEL ARAY WE F 4 HEY] WL K AE & B ol 27 5L 9)

St Rbto] E & AT & A -] AV TS T 2of] ZE Wel F

B3 cholx|A] 99k 4= 9k o] A% s Hofe] ArAHolt BAS ]

1) Johgo] ARG & AeA oAM= 933 oz 92| ofehgol= AREsIaLA 1Y
o tfgAIE 3] oJahg0] 91 A3 AlewH4]T Al Es] 2024 A1 EHEo1R 512 7
Hto g Shoiet. 2L, oJskgolf] Abmoll uet A ek -l Bol5] A9 Ldukat
ol SjerE A HlolgHo] A SolA 7P &5] AR E= e Al ARkl
8019 ARE: T2 tAIPgES] 2024 AFBRE0l Y] 121 Tt AL 3] oJ3kgoi 919
Sl A AARE YF o] w2 A} FtP o R G U-&-S gigtalgels] 2024 A1FSkE
o B2 tigtefAra D] ofshgol 91| 9] fAtel EofA EelstH At

2) ool Abg: LR RG] PE o], oIS Sof 93 713 B2 WA ofolFL
arfz A8k 8 ofo] W 9o ojskgol oA 1 Eol2 AAstAL,

ChetAEsts] 214



2 A& A3] W] Aot e S AR olsh S BA 7= FUsH] A
s AR g gresto] I 8ol 932 718 ok e B4 71 S22 AdA dake
FE 2 A A ool dis 2ARBIACH, 2 39 ool dEEHE E2 AAAA
oA} A= A HHE 9).

4 opidE 21
gy siiEkAret SlELICE
REE SiiEtAre SlELICE
s SHEArE RiELITE
123 SlighAle & LICE
TEHA SiiEArS StELICE
ENE S SlELIC.
X SHiEhAre SlELIC.
MEle HErAre &L
S SHEFArE Ri&LITE
=M SHEFARE Ri&ELITH
o= S SlELIC.
o[ siiEhAret SlELICE
HalE SiiEhAret SlELICE
5= SHEArE RiELITE

215 2025 nYEAZEHE TZX|H



References

1.

Zaidat B, Shrestha N, Rosenberg AM, et al. Performance of a Large Language Mod-
el in the Generation of Clinical Guidelines for Antibiotic Prophylaxis in Spine Surgery.
Neurospine 2024.;21:128-146.

Nwachukwu BU, Varady NH, Allen AA, et al. Currently Available Large Language Mod-
els Do Not Provide Musculoskeletal Treatment Recommendations That Are Concord-
ant With Evidence-Based Clinical Practice Guidelines. Arthroscopy 2025;41:263-
275.e6.

Sousa-Pinto B, Vieira RJ, Marques-Cruz M, et al. Artificial Intelligence-Supported De-
velopment of Health Guideline Questions. Ann Intern Med 2024;177:1518-1529.
Chetelateds] ofstgoielRs]. 2stE0] AM[Internet]. CHetlAtes| 2fskE0{RR],

¢2020 [cited 2020 March]. Available from: https://term.kma.org/index.asp

The Korean Society of Nephrology. The Korean Society of Nephrology 2024 Eng-
lish-Korean Medical Terminology for Kidney Health and Disease. The Korean So-
ciety of Nephrology, c2024 [cited 2024 July 31]. Available from: https://ksn.or.kr/
bbs/?code=guideline_k

ChetAEsts] 216



217



F

N
o
N
()]
|
me
Io
OFL
me!
of
rA
HU
Ral
1))

mII

og

re ne
N

o

N)

S Ol
o

J

o

©

[19
i

mE
B od
——
=
o
T
>
ot
fot

—

X 4y

1

ot
L

HHS: 02)3486-8736
HH|O|X]: https://ksn.or.kr
CIXIQ! 2 H|Z}: of 21|t 02)318-8317

r

0

06022) MEA| ZE+ LY = 30Z 23 0|52E 301=






€D

A1z Ore]

THE KOREAN SOCIETY OF NEPHROLOGY



