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A

BP

© CKD: IS HIURPERIRE S RIS S ——
A}
TRUE GFR 431 GFR[mL/(min-1.73 m*) | ik

- BiR{pirE: a. BEHER: AER230 G13] ~90 E R B
mg/d, ACR=30 mg/g, b. FRITBRE; G2 3] 60 ~ 89 TR T
c. B/\EHEXHES R ERREHE G3all] 45 ~ 59 3 TR
s d. SIRIREARESE; o G3b = RIS
WIRAFEGZFANGEERE, . B G4 Ve R b
It G5 ] <15 ' T HE ity

. ISTHAESEE oGFR <60 %(i (?Ff:, 'r'%‘”/J\fa‘E:?J,_EJ‘i?f@;Eﬁk&"'%‘?ﬁf’)‘?ﬁ%ﬁ‘f,(;l G2 11
mL/(min-1.73m2) NREIZ W e e

KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease
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Figure 6| Cause distribution of patients with CKD. Digits above columns represent percent values. CKD, chronic kidney disease; CTIN,
chronic tubulointerstitial nephropathy; DKD, diabetic kidney disease; GN, glomerulonephritis; HTN, hypertensive nephropathy; ON, obstructive 0.0 0.0
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X, et al. CKD in China: Evolving Spectrum and Public Health Implications. Am J Kidney Dis. 2020;76(2):258-264.



» BRI EESHRMiE—HREIE

Screening CKD risk Diagnosis Estimate Replacement
for CKD factor and treatment, progression, by dialysis
risk factors reduction, treat treat and transplant
screening comorbid complications,
for CKD conditions, prepare for

slow replacement
progression

Figure 1| Conceptual model of CKD. Continuum of
development, progression, and complications of CKD and
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2327\57’57%
Dosing regimen
HiaHh=F —

(pharmacokinetics, PK)
- [IRYz(absorption, A)

SRS « S%a(distribution, D)
#(eGFR) TI# - Xif(metabolism, M) o MZ5HRE
KD . RO TEMES . HEitt(elimination, E) ¢ I Concentration in plasma

- M¥REEATHE

- BERIA

613 @g VEFREM TSRS
Concentration at site of action

BN F
pharmacodynamics, PD) ‘

QA

estimated glomerular filtration rate {&i+89S/NEKEIT =R L2
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U (absorption, A) 55 BETE

975 (distribution, D)
R THEFA(volume gz PBBHRNICKENE

of distribution, Vd) . > fEiatEzaYD)
BEHESZ(protein A .
binding) 55 o] gg B

{Xigt(metabolism, M) 35 CIRAN
HEittt (elimination, E) k] & .

MARE52y: CKDIRES FEITNIFE, AJRetBInRLIREYIRIRE
(R0RE A IER- AR T3

CKDEE A REHIKINEEE . BERERMN, HMAEBIIKEIEEY)
HIVd (MEEREER. FLEERS)

PREERSEUMRERKF R, HWINTRNSRABESHYRFER
ZEahis, HMSHEYERESER TR, FEOYREE
FHBHERR . SERTURAREHITESEE, HSEEMNEEE I TE
(FNEESERIE. DRIAMETE)

A SRRt =B A BE D8 < BUKIES +B/NED -8/ ERERIL

CKD, chronic kidney disease {84 SiH%; PK, pharmacokinetics Z5{Xa11%

o
\ondraceksSE,, Teitelbaum |, Kiser TH. Principles of Kidney Pharmacotherapy for the Nephrologist: Core Curriculum PK °\/ {}

2021. Am J Kidney Dis:»2021,78(3):442-458.

Lea-Henry TN, Carland JE, StockernSik; Sevastos J, Roberts DM. Clinical Pharmacokinetics in Kidney Disease: %*@%U% 27‘3_%1&}_5‘_

Fundamental Principles. Clin J Am Soc Nephrol. 2018;13(7):1085-1095.
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v FDAK EZRAHBAREPONFHAESINEAEREPANNNFHRIESFEN AT 5T A LIRS

BPA

« FDA: A drug is considered to be substantially eliminated by the renal route when the fraction of
systemically available drug or active metabolite that is eliminated unchanged in the urine (fe)
is 0.3 or greater

. ERBREEEDL: EHABYIEEHUST SIS (GRS (f) XTFSETF
0.3) , FEETATRS RIS RS R IR PRI

SR IS HEHE ) LY -
0% 100%

FDA;Eood and Drug Administration. ZEE B RAREIEE
U.S. Departméntyef,Health and Human Services Food and Drug Administration Center for Drug Evaluation and Research (CDER).Pharmacokinetics in Patients with
Impaired Renal Function — Study. Design, Data Analysis, and Impact on Dosing Guidance for Industry. March 2024

ExRZEBEREPL. STREAEREANTBEARIAIESERN (117) 2021565695
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CKD-EPI
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration)

we B

Home Assays GFR CKDPrevalence CKD Prognosis Surrogate Endpoint ~ CKD-EPI  Links

Donor Candidate GFR Calculator: Determining Probability of GFR Above or Below Certain Threshold

The data below are derived from Huang N, Foster M, Lentine K et al. Estimated GFR for living kidney donor evaluation.
American Journal of Transplantation [epub ahead of print Nov 23 2015].

Step 1: Describe your patient

CKD-EPIEM

GlebalRPh

linician’s Ultimate Reference
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CKD-EPI Creatinine

Equation (2021)

Preferred method

Revised Bedside Schwartz
Formula

For ages 1-17

Cockcroft Gault
Formula

CKD-EPI Cystatin C
Equation (2012)

CKD-EPI Creatinine-

Calculator About GFR About CKD

il T e

About NKF

FHZ5ENFAPP

eGFR APP

BP




») EEREM&REHR (IHD) . EZEESIHEISTT (CRRT)

BPA
IHD CRRT
BiRER/RIE SREN X7
A< 4-6h 24h
PR SR=xr =H
[MiFREE 200-300 ml/min 100-250 ml/min
BT EIRROIE 300-500 ml/min 25-50 ml/(kg.h)
LY IN=]\53 kR, EIREREIK BlRZ, REESTER/N
DFE K =1l
BHEBEEHDANBMRD FE <5000k, 7 vLalREAD FENYIR
FE AT 100007 REG B BETR(E (<30000-50000)
BEHEER MK

- BERZYNERREES]: CVVH>IHD
- B{IBRNZAYERKREES: IHD>CVVH
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SF=2 (CVVHEED)

n%ﬁ"l’]?ﬁ"ﬁ&iﬂ’ﬁ%ﬁ’ﬂ%ﬁﬁ (HD. PD), MWRXIZYIAEHREBIEERIERX, 0=
=AU

RBTBERIER :
- ZEHEHECHHE (<30%)
KM BT (2 Lkg)
o RUDHBFRMK, BABSDHWEIR
BHESE (70%)
BEREEFWE, WABHEER

Blood from body

an largerm sphorus). Hydro: ‘c sure
applied aci h d l ll f ultr, fl (fl id
em solute removal vi
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1. ZmiRBAH (F3X. FDAlabel)

b

2. SRR
Micromedex
Uptodate e
3. BAPEE: —
« The Renal Drug Handbook (5t Edition)
. SEEYFH
4. mPRiER

E 5. [RIatHF
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1. Zh’\'J':'ﬁ':iFEHE:B (':F'jz\ FDA Iabel) RSMF @ 15:56 100% (- 4

BRAGFMH o | ©

2. BWEEE: Micromedex, Uptodate

3. BAHEE: The Renal Drug Handbook (5th Edition); S%=75
Fhf

IEPRiER

W ESHRTIRYERIA

6. JRIAHHS

Merative Micromedex” @ UpToDate R vancom
< a The Renal Drug [ e s

Pharmacologic Category < H O n d boo |<

The Ultimate Prescribing Guide

v

SHENSHUAL YAOWU SHOUCE

Dosing: Adult for Renal Practitioners g
i r 4 se B ’
Dosing/Administration Dosing/Adm — : ;
i Dosing: Kidney Impairment: Adult
Adult Dosing Dose Adjustir
Pediatric Dosing BE GAEE T Dosing: Hepatic Impairment: Adult
= / =]
FDA Uses Dosing: Obesity: Adult
<« ° Renal impairm
Non-FDA Uses

Dosing: Older Adult
* Augmented rel 9

DOSEAUSINeNS AUC(0 to 24 hour Dosing: Pediatric edited by —
Administration « Geriatric (oral Caroline Ashley L
Comparative Efficacy patients [34]. Dosing: Kidney Impairment: Pediatric Aileen Dunleavy ciRriritn gﬁ; A TR wmu

Place In Therapy  Dialysis: Monit Dosing: Hepatic Impairment: Pediatric
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1 . %I:Iﬁl:li% HE:FS ( EPK\ F DA Ia bel ) ity [eGFR 30~44 mf?l:nﬁ" ¢« (L.73 )7 [eGFR 15~29 ml(;:iﬁn" « (1.73 w)7] [eGFR <15 ml (:ffl « (1.73 m2)7]

2. %&}Eﬁ Micromed ex. U ptOdate :i:. AW RIS, LI % 1158

3. LAP4£E: The Renal Drug Handbook (5th Edition); ™" B 5, HARORRRL . ONoHREASY

eGFR<25 ml * min™ + (1. 73 m?) * RS A

= i o EE, TRGEEREA, UKL RS HEE
B=RZY

eGFR<20 ml + min™ -+ (1. 73 m?) "AEIEF;

BTG 10 mg/d¢ 2, ATHEFRRA, LRELERRE
4. IpiErs
* E B2 iy 2k eFGR<45 ml » min™ » (1. 73 m2) " REEA
5. tEEATIRVZRIA
. ~ =i AR A :
EMER 4 P ) AEYER
6 Fyé«ﬁﬂl 5 Rt AR EERR
A At BR ERAERR
F = AR RE T VAT B ARWAER
CrCl Dabigatran Rivaroxaban Edoxaban Apixaban R ERAERR
DDP-4i
commin—T ) A A A B4 59T REFIEL2. 5 ng/d BEHIRG. 25 ne/d
» o0 mab FlEFIT EAA L 7l
m mg
’ ¢ W FIT BAIR2. 5 ng/d
50 mumin ——— 1] | 150mgBIDL . B S smgBID/ T FIIT B HIRES0 mg/d B HIR25 ng/d
110mg BID® 2.5 mg BID AR (SE21%)
HHIEIR 1 mg/dffyisth, EEME, B5KnkE
40 mifmin = 19me some I BRI (0 2.5 ng/d), WHNR, WG
HIIAR ER-2>8 4]
30 mi/min = = e —
® 18 ma 30mg 5mg BID W 51 R MR
15 ml/min
. ' -
lalysis —
Y R H FRHERIR AR
v KAt 5 R AR FE YR
. 7 Use of NOAC 4 . — NI - "— 7 : eGFR A5 LAY B /R UE I3 % ; SGLT2i #-Hi A5 WAL 452 26 1 2 M HI50) ; GLP-1 RA JBE bl 32 BEAK-1 520 87 s DPP-4i KLkt 4 4
igure se o s according to renal function. *110 mg in patients at high risk of ing (per SmPc). er dose reduction criteria s ” . ,. —— 2 ’ - T, W . " = \ e 13: 4 2B A
. : e ’ o il 77 3 * SGLT2i Bl 807 Wi 4 5 T RE T BRI REAIG , (HLA O B 2K 25 XS0 5 BE RO IR A hE 8 K | ) SE A 88 K7 AL i A I PR 45 R 16 v
may apply (weight < 60 kg, concomitant potent P-Gp inhibitor therapy). According to EMA, SmPc edoxaban should be used in ‘high CrCl only after a
careful evaluation of the individual thromboembolic and bleeding risk’*’? See text for details. 2 % 2.5 mg only if at least two out of three fulfilled: age EEWIELC MR ° iAHE 9115+ (10 mg. 1 U0/d) BEHUHERL T T e GFR 4 25~<45 mlemin™"+ (1.73 m®) ™ A5 5L A2 e GFR<30 mlemin™'+ (1.73 m*)™
>80 years, body weight <60 kg, creatinine >1.5 mg/dL (133 pmol/L). Orange arrows indicate cautionary use; see text for details. BID, twice daily; B R BB 2540 0> ) BE M9 eGFR<20 ml-min' - (1.73 m?)™" B} R HiFE{d )

CrCl, creatinine clearance; EMA, European Medicines Agency; NOAC, non-vitamin K antagonist oral anticoagulant; RCT, randomized clinical trial;
VKA, vitamin K antagonist.
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Z51BEP (3. FDA label)
#UEZE: Micromedex, Uptodate

ZAF%E: The Renal Drug Handbook (5th Edition);

SR FM
mPRIERE
NEEATIRZA

JRIRTHSR

<
>
P, N

BPA

+ 158 - AR IIER 2 5 2024 4F2 J145 40 55 2 W] Chin J Nephrol, February 2024, Vol. 40, No. 2

- BRI -

EFZHEBEREBTNEAYF=RELERLRD
(2024 £ i)

MREREFRALD AT AELERETRA TEASFRERGFFLERS
q’.[ﬁﬁi%’iﬂﬁ]/\ﬁi%?iﬁ’?l%ﬁ”\
BATARA : Poea A K FEF MBS — BRI KL F 3, 4LM 310003, Email:
luxiaoyang@zju.edu.cn; 2307, 3L K EF RS % — ERE % E A, 4 310003,
Email : 1193001 @zju.edu.cn

[#Z] EZEE BT (continuous renal replacement therapy , CRRT) Je: i PR /6 T £ & %2
HNRST FBe o FE T B it S R 2 TR 25 M CRRTIARYY o 78 CRRT W], $T i 259 19 254K
By 12 RN n] g 32 B , F AT L= CRRT W) R0 25 903697 70 A M2 Aa s 1 Il
PRIEE 2% 22 AT 1% 2 DL RO G 95 2 5 58 ST CRRT U 25 ) 70 12t i B SR % 540 |, [ 2% CRRT A
2R A R 2 B CRRT UI0) 4 40 1 254 T SEA S BEAT IR A 2R, OF sE r kil e T
1Z AL, DAYI Sk CRRT Y1104 00 00 25 4 (kg i

[k8iR] #LMERMRYTE; GEEPH; PRUEYZYEE,; R, LRIHR
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A

- [AEEMKEN (IHD): BP

« BR=ZIX, 8R40 (Z. IO, 75; — =, H)
- ENRIERSRE; XVERNTERRHT—T
- SR ISEIEEIERER T
REBEEIFSHIE-EEESKR: BiTEtNFTIFIEnRESR EE2950%
« 2000FZRIARAIAR >IERISCE: . AIe(RMSESHTXI 204D 8kRaIEm, YVER LMY
FiRFIE25-50%
- ESMITAR->ERBVHAR

f5l: UptodateFRXJEIER T4 M i&FEHrAYL IR tRIERIRI EHETF
Hemodialysis, intermittent (thrice weekly): Dialyzable (55% to 88% utilizing low-flux filters (Ref)):

IV: 500 mg to 1 g every 24 hours; administer after hemodialysis on dialysis days. Alternatively, 1 g three times weekly (after each
dialysis session) may be utilized; a 2 g dose should be considered before a 72-hour interdialytic period when there is concern
for resistant organisms. Note: Once-daily dosing has the highest probability of pharmacodynamic target attainment and
should be utilized during empiric therapy or critical illness (Ref).

Kidney Int. 2011;80(11):1122-1137.



) BIEERSITIHNNISRARAE

- IFESIEEATT (CRRT)
- B ERSt, HISREARNEFLE, SR, MSEmEESEFSMRIN, UNRSZFEestir
FAERIHER BOmIE
- T aTEFRENAY) (NSREETRNAHER) |, a7l (TDM) HIAJZESLIR
A&7 BB SEFIEUC RS
« YIMEFIEEE:
- WNSRCRRTEREUECIH, MG NHENEIERSFITREFE. BEETR, AENETRELSHZER
WEEER, AlEFaibEEELIFIGFREERSAaE
. 48T CRRTEZESRDEZIESAMMIIEENT (HD) WRISEVIEELS M AR REREHIAR L
. IEREHMEENERT, RS (ESRD) HIRIEEIN QAU EACRRTBE AT HTIAIES:
- EFEBRERITERSEZ—TE "SBERSERER" (Clcr)

- BREERRESBRRSTURAINEREEM, B2 "SIENERE" E. A5, RIELCLSEENZAYIRIERR
FRILEHERFIE,

o BiEXMEE WFSEHEYKIR, CRRT (BiEEER+CRRTEIR) BHARICrCL 25-50 mi/minfEEIRAIFIEEE

Kidney Int. 2011;80(11):1122-1137.



- RIS (CRRT)

BPA

1;“ . %;Eﬂgui CRRT: Drug clearance is dependent on the effluent flow rate, filter type, and method of renal replacement. Recommendations are
* based on high-flux dialyzers and effluent flow rates of 20 to 25 mL/kg/hour (or ~1,500 to 3,000 mL/hour) unless otherwise noted.

Appropriate dosing requires consideration of adequate drug concentrations (eg, site of infection) and consideration of initial
loading doses. Close monitoring of response and adverse reactions (eg, neurotoxicity) due to drug accumulation is important.

CVVH/CVVHD/CVVHDF: IV: 2 g every 8 to 12 hours; for organisms with high minimum inhibitory concentrations (MICs) or empiric
therapy for severe infections (eg, sepsis), the risks/benefits favor dosing on the higher side of the recommended frequency
(Ref). Alternatively, an initial 2 g loading dose, immediately followed by a daily continuous infusion of 3 g over 24 hours, will
maintain concentrations =4 times the MIC for susceptible pathogens (Ref).

PIRRT (eg, sustained, low-efficiency diafiltration): Drug clearance is dependent on the effluent flow rate, filter type, and method of
renal replacement. Appropriate dosing requires consideration of adequate drug concentrations (eg, site of infection) and
consideration of initial loading doses. Close monitoring of response and adverse reactions (eg, neurotoxicity) due to drug

accumulation is important.

IV: 2 g every 12 hours (Ref).

Note: Dosing recommendations based on Monte Carlo simulations utilizing 8- to 10-hour daily sessions with effluent rates of 67 to
83 mL/minute (Ref) or 6-hour dailv sessions with effluent rates of ~300 mL/minute (Ref).

Kidney Int. 2011;80(11):1122-1137.




») &EF1. BIHENESTHSYNEEEES ILUERA?

( RRTEZE DEEER , - - - (FYEE )
\ /7
+ R > 1 - HREE
- BdE (EEE) - BRHEEE
« FIE (BFIE vs. =, - BFE (IIEAIFINE/N)
(EHIE) MBI
. JEIdEE
o MBS

: . BRSNS A CRRTIZE SRR
i RISIEEE—

|
RS - BEME: RESHE
R ERE . RRTE&E:
BRERE Al o
FTheE  CRRT#H4HT1E) (8-12; 12-16; > 16h)

- PEEIEN vs (RBESET (FHiEEZHEH
RERNANEINEHR)
- BTFIE (BHMEFESHENIPKIARARIRS)




)) W2, BEBATNAR vs D FEMRIEIN?

Eﬁ%ﬁﬁﬂ]ﬁ FIFHIE:
. ﬁﬂ?kﬂﬁﬂ*ﬂ%&'&ﬂ’ﬂ%ﬁ, MAEARRBN S RIS SNy FBIRAAE. Iy FHSmAT
FTEZEY SFNEEANSIUEBFIIME, EERRR, IEXERENTAS BN EEE D MR-BRK
X7t (convection)flAZF(endocytosis ) HU AT, ERFKIE,

- HEt
- HFRKRISFE (89150kDa) , MPFTEMSIELARBIRUHE, B REE A IRZo4 D EEeH T

Rig, MEZELAHEAEEREERIY S TVEIEER.

- B LMIBRNZSIIERRE—RRBIR(29/90.1~1 mL-h-1-kg-1), FE=EHIEIK(£9/92~30 d).

- BSYIRSERRGIERS . HURN S8 Bk (antigen-mediated elimination), ZFIX{EM(pinocytosis).
FeRn " SRR (FcRn-mediated IgG protection). Fey= A+ SHYEMR (FcyR-mediated
elimination)f I Za¥I4 A8 (anti-drug antibody, ADA)AISF0{ER (neutralization), FoiEMSIELARELER,
K9S F&E: #9150 kDakeh

chEZSIRSER, 2016, 32(2): 172-176



> MA1.

B IHENSTT R TERE SRR -

s

E T -
MAEERR MEER
KIFNABESR fISEE=
SLIBEERR %’@E*‘
POIRE=R ZIINE
BERARE B2
IRIAATRRSS PSS

=B CEEIEIEEE=S
11223 {RIZFRIE, PRI D ﬁuF}Eﬂ% R R A A BRI 593 ok ga - F-CKD GB 5

FRIAGE D B H (CrCl <50 mL/min) F#&, EEZERHESHINERA

5|5 &5k,

FREEZ=R ~HDIF. KKSF

#7e:

- AFEMIZEEENIEMBESTEE TR ELETREAEY: BExiEHEIRRINSIRERTRERTRE > 10
X, ZiNEI3X0.6g q12h, [F84%MR0.3g q12heY (MZGRELN, MEMAmN)
« RZBEWEFTRESULATCVYVHELIHDEE? (5t PIRESEERIT)



2) MA2. CRRTREEXEMENINETISEFIERE

SUEIEESERZRE (H6%E) : 19 q8hak2g q8h ivgtt
IS SIENIETT (CRRT)
+ UpToDate: H{ERAEBEEENTRFIMIELY/I1500230002F//NTHER T
» CVVH/CVVHD/CVVHDFEEEIEZE (BiZ300%8) : GEaFlZE15e once, #4EF5I£0.5-1g q8h
(EZESBHBENRITMESYTISEZERILR (20244F5R) )

SEBYEIEEBETEREH; W TMIC=8 mg/LEVmIFREE, EINCRRTEAELS FEPIER2g
q8h, WERIFFEEERGER M E3NSZ], B3-69fF4LamE (53?&7(_ )

[BDEXEMREHR (IHD)
- UpToDate:
EEMHEESIER19 g8h: 0.5g gd
. EEMHENIE2E29 g8h: 1g gqdgk0.5g g12h



) N3 BdmESREENS|SRRTESZN A G EERISEEE

- FaSEIRPE: (NeHBIIEAENFIEREELE, REHRRTITHIFIERESE

- EE20205 HEZTDMS MBMERLIER:
« CVVH: X FHERAFEAKDIGOHEFREHZEME (20-25 mL/kg/h) BIEE
o N{ERRSLRRMAEITERI20-25 mg/kgfamtE (B-II3EE)
o« VIMRUEESIBRN IE12/\0F7.5-10 mg/kg (B-II3ERE) .
o« HEFHIEFNS 0 EPRNET M2 R E WlliH TEZE,
- [EIEREMZEERT (IHD): BEERGBLREH
- [RBEESENT: REHIE25 mg/kg once, #EFFHIET.5 mg/kg w3d
- BE=EENT: AEFIE25 mg/kg once, #EEES{IE10 mg/kg w3d



») M3, @EdmESRERNSISRRTEBEND LB R SERE

BPA

- FEI2020kR A hBRTDMS ML AZEER:
- HEFEERZESHENTHNREFRLIEER S aYnll, LI THERE (BniETE

10-20 mg/L)
- MERE S BE A LERAWRTIEREHES (BEE/ERPK/PDIFRERDESHR
HIFMEIERE )

- ItE=xBrIsEhERSIREINTERIENE:
. [IEMEIRISENT: 19 once (8¢0.5g qd * 2K) + 0.5g w3d ivgtt
- ¥EERIMIE (>16h/dAYIEN) : 1g once + 0.5g g12h ivgtt
» REEATTAYImNE | S NHITH—ERFIEN

m




Y)) R4 R—1MAE, BY3E/hE, RRTESED u.uzsﬁx&’allﬁ

.ﬁ
N

BPA

- 2655 FEMN, BEERIBRSER, FMURRSIERS (AN
SKNOFE, NARINFRESITBREENSrESIERE?

ﬂiﬂﬁmﬂ&?ﬁ%PK’l’:ﬁ
- 9F=350F, IBEBREF

- K OfEEYSt. FRRRES. MERRESNE, OBl
CYP2DOIZ R AMNEMIR KL EF AR ER.

- 45%5: ELAVd 3.5L/kg
- BEASEEER: N30% (F3REPE 13-22%)
- HEttt: 85%&RE (JREL+IEHHD)




)) K4, #ydE/hs, RRTESTSEEHER?

- 1504 - rPE 22 R AR 2024 4F 11 A% 33 B4 11 1] Chin J Emerg Med, November 2024, Vol. 33, No. 11

- BHRILH -

ST A1 R R W) stk
IR ARSI

(A THR A F R E I M ST & iR FETT HR) £ R4
@B134E4: %A, Email: panlonf@yeah.net; &# %, Email: maqingbian@126.com; KAk,
Email: zhuhuadong1970@126.com; 7K E 3%, Email: zhangchong2003@vip.sina.com; I Hé,
Email: 2193017@zju.edu.cn; F4r4r, Email: 18991237562@163.com

BRSEEEF5EEMS: PREPARE-2024CN418
DOI: 10.3760/cma.j.issn.1671-0282.2024.11.006

« XIF

A

BP

£3 IR E WY PR EE MBAIRT T IEBRZY
Pyt 251 0Bl A4k

#4iah

S HD HF HP PE

vd <1.0 L/kg <1.0 L/kg <1.0 Lkg <1.0 Lkg
EC <4)mL/(min-kg) <4.0 mL/(min'kg) ~ <4.0mL/(min-kg)  <4.0 mL/(min-kg)
MW <500 <40 000 <40 000 >40 000
BRPP  ff (<80%) 1k (<80%) {i(<80%)3m (>80%) i (>80%)
(R K K KR KeR

1« HD DY IMBGENT, HF Mg, HP M IR, PE N
Mg &, Vd NEWDMAAEF, EC HNIEMETERE, MW N
YT, BRPP MK E LA %

TREREYRNETERE, HEMBRFSTREERINTS T BSEHSAMNANEINFEE

c BROFE. EREEER. REARHLIIEFRRIN, EEEERMNSHEIR (apparent volume of

distribution, Vd)

o WIESFHESIKENRESHEIYIIECIEIE, MW 198/NEBRPP &5
- RESFEFRIVA 750.8~1.9 L/kg, HD BteBRIER50% )15k

o« [APKEMAIV #2135.0~10.0 L/kg, HD Bf2BFIENE5% BEIsHiakR.



») MA4. I E/PE, RRTESHLUESEBASIR?

RESEEERNNE:

- STEIBOLA, IEENET

- @iﬁ%zﬂ%@ﬂ&ﬁiﬁ’ﬁm FERERES. MERAESRE,; OEICYP2DHHEMREIREZER
AR =K.

+ HEME: B5%ZERR (FREL+LEM)

« D% BkAVd 3.5L/kg

- BELAE: H930% (FRITHIEH 13-22%)

BPA

Altered kidney function:

CrCl >60 mL/minute: No dosage adjustment necessary.

CrCl >10 to 60 mL/minute: Administer ~50% of usual total daily dose.

CrCl =10 mL/minute: Administer ~33% (or less) of usual total daily dose.
Hemodialysis, intermittent (thrice weekly): Not significantly dialyzed: Administer ~33% (or less) of usual total daily
dose.
Peritoneal Dialysis: Not significantly dialyzed: Administer ~33% (or less) of usual total daily dose.
CRRT : Not likely to be substantially removed due to large volume of distribution: Administer ~50% of usual total daily
dose




» BR

- B BIESIHEREAYST IR
- ERZ EHEENIRT NS R EEER
- NBIENAT NEFHIERSRIRINRE
- CKDEENHYFREE — E2EESarBENETAIEER
- GUBBRESY). PREEZS. FRIEED. DEREZS. PRIREAISMIE
- NEHENGTBEHLENSIISTTRAERSE
- BEIE. SHRm. SIS MR BERE (CKD-MBD), [KigfitihEs
o« 4%

IO

m




) SRMEE——/RERIGFRRIRE

BPA

I T

=YNUEZ CKDNfERBRE R AL S SR REkZ51)
J ey (KR IIE
IAKEEFI

HEiR> GFRFBE (AKD & CKD)
SNEoWHBE Y | BEFADE. S\ENEERARUR. EH
ACEI/ARB/MRAZFZY)

FEZAIRINERS IR BRI (B R 2
RIRMERERISS . MEFEMR. K. Wmadlishk. WEaRsailts
NAEEZEY), WMHEE

IRARZRIN :

o ILIME: OMEEKE;

o FHELINA: WE;RAOBRTHKRA, B=F, EEMFRIPE

- HElk: SHINGES [ESEMRRBERRIEIN, 7750y, X1t

m



) SRME—T7EYaTT

i EFRICINSE

- FEKEEEERTS (SSIETER, ERERXIOIASIE(ER)

(EH R EFRHERLEE

- FPEKIRERSUN: (EHRE AR, HERSSLHEMSHRE

- BEREHIREE (AoFER+1URSR) Bikmt: SEERAARASHAERN, SHREAMAER
(e T HEtt

» I FRAF R El g S AR

- WETFESH

- MiEIaTT

m



) SR i3

BPA

| R SR IRREYS

AL BTIERERAEPHEF, Rt BoEhERSHE IR (5B FEiRH
BEEEYEEHERAIN, METEFRE BF) , RCEX AR, (@R ET
H, WEBEBRREImE/N FE(EHRM,

T-E R (EBEA) 18 (FMEZEEXK)

B E]

ERZE 2EUMSHIMEE, FT4EERAASKET 2 E S HIME
XTIR B PR HIAHFRARAE EEEINEEE

et BmERERARY, WESHE@mR)  (Ei. BEEKES, JESENAHRE
RS KRR

D2 RS B

Massicotte-Azarniouch D, Canney M, Sood MM, Hundemer GL. Managing Hyperkalemia in the
Modern Era: A Case-Based Approach. Kidney Int Rep. 2023;8(7):1290-1300
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Anemia

Sl

- Marrow damage
- Iron deficiency

~ | Stimulation

* Renal disease

* Inflammation

* Metabolic disease

Hypoproliferative I

Maturation
disorders

- Cytoplasmic
defects
* Thalassemia
* Iron deficiency
« Sideroblastic

~ Nuclear maturation
defect
* Folate deficiency
* Vitamin B,, deficiency
* Refractory anemia

BRI A

Hemorrhage/
hemolysis
- Blood loss

- Intravascular
hemolysis

- Autoimmune disease

- Hemoglobinopathy

~ Metabolic/membrane
defect
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. BHRINEES
HERTRENRLL.

Iron stored in
liver as ferritin

HREH

¢

Erythropoietin

(N Sl
) O-EEED

i’é%?&_nax \

Reticuloendothelial
macrophages recycle iron

Iron utilized in
erythropoiesis
> % in bone

marrow

Lumen of

Systemic
Gl Tract

Circulation

Enterocyte

RBC
RBC

m—mEE G

T29Y)

Chronic kidney disease

P!
>
P

.

i

"

N~
L

BPA

HEIHERSHIHEERE (EPO) BB ARE, PANIRSIES=IWLIMIRAERMR

| e s

{ { ! |
Decreased
. Reduced renal ) .
Blood loss Inflammation e Uremic toxins EPO.
production
Y
Increased Shortened
hepcidin RBC lifespan
HIF-PHIs
administration /|~ — - - . — — — — — [ — — — — e
Y

Iron deficiency

Iron
administration

x

—_——— — =

Anemia

ESA
administration

Kwiatkowska M, Malyszko J. Current Status of Renal Anemia Pharmacotherapy—What Can We Offer Today. Journal of Clinical Medicine. 2021,



) BlERIM—Z5iaTritid

BriaiT RN : BEA
- AT BR: ERBERL, BOOCMESHAE, HEANDENRESERRE

- NESHIENESERMAYRNEERER

- IATTRIRGRTTHIERGFNERAS, WFEEAIARZNEEN P FRIRiaTT

. FURESAs/HIF-PHEATTRIHL:

- YIFEIIERIRZEHDb<100 g/LHYEE (SEHESHRMISFESAMBEXHEFS ]

o —RRIANBEITEIRZ . AEBEHTFIISIRIETEE TSAT<20%HESF < 100 pug/L, MKEHTEE
TSAT<20%%0 (8k) SF<200 pg/L

 ESAs/HIF-PHIGTTHIEIR{&IBHLEIBERENE, BRHbENEEII X
=t rd =L
- MTEABIREE:
- hESURAMZTISE:
.« Hb=110g/L, {BF#EZ130g/L
o FEREEH. DOE. MESHEENERE, MFRERAREEEESAs/HIF-PHEETBIHDELTR




) BHERMBYESEIRTT 1—OIREA

(PESMMRMIZIAIGRERIERE) HEENTERTRICKDESMERETESE, BiSRORERIKaT1-317A,
MATISZETCRN, AIREERikexAlinry (BfEE, PEFEHREILE) .

BRI EE R 79150-200 mg/d (FTEEX) .

- SFFILAISRE F A E T B R mainR, =MRERERAMERRZBERIRIT, SSERIE T EEFITHIRIZ.
OiREFIERESRE. B0, BHSEEEARKRA,; WINTREDIER, SEEEw, KRS HERE.

- AREORFAIRNEREE2ARIERICEN. SKEREBRRNEEFSE.

(1) =ik (ZII%%*") vs =ik ——O IR ERERYIRIER =" EXE YT, (EBEARRNAERITERS.

EHIES ~EIEHRAY ITTRREE (Wh) AE, BRIRERSFWORIENKE, TR
N7 S Sk 2 Uiko
(3) FEE

- m%ﬂ@\%ﬁ%@#%\W%EEFE%%E,EEAEE%O
MR BRI SR B R BRI, BRI



)

B 1ER MAYZSYiaTT 1— O BREAR)

%5 [ O T ORI alie
2B A4 FEFE TREEE W FIEY FE $h78 200mg/d TRk &iE
TEMZAE (155
A CIRERA - & A D IRESAIZ IR SR RN RSB RFE R AL ™, 8 = 0 AR T, 12 B IiE A R RN 2
BRIARR WAk Ferrous 34%~36% Friil 0. 1g/F (35mg TLE4LL) 64 o/l
Succinate R 0. 2g/ K (T0mg JLEER) 3H BRAER
LA 0. 1g/f9 (35 mg =L 66 I FHIIFKMIR, DL R
BB 2k Ferrous 20% Fril 0. 3g/Fr (60 mgITELL) 3H FAH SRRk F R 7,
Sulfate SRR 0. 45g/ F (90mg T L) 2R WE BRI R ek
=1a) 75mg/ By (15mg 64k 1B R ZHSRORGR.E
PEIK 40mg/m1 (8mg JTLEREK) 26ml  rERER VP Ak
| S Bk GEEEe I 1 RTRSRITR RS, SRR e
Lactate K¢ 0. 15g/#% (29. 2mg JGHR 6 = : i
s 15mg/m] (2. 925mg T&. 4% 68ml i Ti?g i AU < RHEATIR |
1 AR 10m1:0. 1g/3% (19. 5mg TTERL) 103 - 2 — :
%EJ@I% Ferrous 33% }‘JI‘?ICIJ 0. 2g/}# (66mg 7—[‘3%%) 3 )# %ﬁ H%@I%B’J’Eﬁﬁ?‘u z%@iﬁé%< 46%@ 150 mg/}ff ( U\%VI‘) < 150"—\’300 mg (s
Funarate et 0. 2/ % (66mg 7C ) SR “BORMEALAERARE | QD ‘
kL 0. 1g/f1 (33mg JLEER) 6 SEATRBSAT A ERE | B LRk 33%¢ 2%-2)8/ f (66 mg JTLE |02~04gTID< |&
e ) I
ggg 1%;1%/()}_#113(%3;;3??%%% i; PR | 34-36%¢ 0.1g//r 35mg LR | 0.1~02 gBID |
WHWETEY  Ferrous  12% Fr 0. 3/}t (35mg TEEE) 61 / %) <
Gluconate 2 3 0. 4g/Fi (46mg TLFREK) 45 AR . ke 20%¢ 03¢g//r (60mgJiE&E | 0.3 g TID< &
PEHR 10m1:0. 3g/3 (35mg JTLE ) 6% B
=Hr R HERERIZS | 12%¢ 03 g/ (35mgJLHR | 0.3~0.6 g TID< |
HEREREE  Tron / F 25mg/ H (AEkit) 8 A %) <
Dextran A 25mg/ (LKD) 81 / HEBRHREK | /o 15ml: 40 mg/32 (B | 40~80 mg/d 43 |
ki 25mg/43, (LLkit) 811, / R i) € PR iR
RV 5ml:25mg/3C (LA 83% / LR | /e 25 mg/Fr (BAEKIT) < | 50-100 mg QD- |
EABEHRE:  Iron /! CIRRYATR 15ml:40mg /i (BAEkT) 5 / 5 ml:25 mg/>2 (PA%k TID<
Proteinsuccinate i) &
LHREAY  Tron 46% e 3 0. 15/ (LMt 1~2 F; / :

Polysaccharide Complex




») BRI YaTT1

——OBREXFIE RDDIs

L EEEE [ERE HEERER G R B B
S4EHF & = SAEERBUR D, Z5%ERIE | [EFRE2hAR
e SPHFAS, “FIRER, 2 | BHARANEENSHIEEEEN, VERTE

RYRMEA - ws W SR e P B A
KEFRE. SR ‘ . S B OPRKIBIRE . WIRZ3hBH2hEL
ﬁ\ IT_':I%% ':F' ':F' Wﬂl %IJ&LBIUZ/ ’J)&Bﬂh'ffﬁ gﬁ%%lﬂﬁ%“‘
MRS (KLt o
£m. AEEm. 50 R a FR2h AR
BfERE) . g .
e | o | FRENBRRE DEFEHE. FEHE. BREEBE. £FHR
b TR IRE 5 ORI EIRAh G
ﬁggé = QORHEFRE L EMEFESAZ

. - T SE dhE M ey R ER iR EERASN AT ED2 NN RAE
32 R = 1% " g

BPA



») BIERMANESMiaTr2

sl

RT KGR

E| 1K 45 e b Bt ek FEFEER R I R 22 2 BRIk
XS F B & (X 1000) "7 165 34~60 150 150
TLERPA & (ng/ml) "™ 50 20 50 100
R KHE ™ 20mg/kg 100~200mg 15mg/kg (- FR 1000mg) #EvE : EFR 500mg;
TEVE : 20mg/kg
LR AR ATLLVRRKHIESZ ;. ZRIEGHNESZ  TURKKFES S AT LRI KB4 2
AT A2 KK E LS 2 BIR EPR A& 1000mg 500mg=2min; & LA F
Sy B IR B K& : 4~6h; 100mg: 15min; 200~500mg : 6min; >15min; 1000mg LA _E
100~200mg: 30min 200mg : 30min 500~1000mg: 15min =30min
Il 3% 2 3 S 20h 6h 16h 20h
A R R 1 17 1 ((MIIVE? TEN T HS R ML %L it e I K Bl I i Wl BE RESE
Tols LIRSS IR 5 (FERETHEIRE
wREMZE) AL
&%
i AR fEies e NS NRE
s ZXERIRERZ: 100 ~ 100 ~ 200 mg 15 mg/kg [EIFR7RIGFH BRRKHEE: 500 mgik BERSE
BRRHEREE 200 mg BIW/TIW QW~TIW T TR—R B3

BRBFIERE: 20

g 2Pk E . BEAAHRIZ20 mg/kg
mg/kg, BRRKiEE4-6 h

(BUREREKEE, SEREFINEE s
EEIARRRKFKRE)
IKiE T ERRFIBAGHEEIT 500 mg (£E3.5h) , MBI UXE. SFIKESTRXFIERSET200 mg (EMM05%9) |, FNEIIX/E.




)) BRMAEAYaTsy2—EiEEkiEaiRaoEEF

R
REC
{h

5% EE TSR AHETFEA

IR 0.9%E IR e
ERpKEE
ORFEI20EHAEMTRE (IIREBERER > 1 mg/ml) |, REREIZERIEGES.
QIBETEESE—IRATIEFRIEHE (BKA: 20~50 mg, JLE: AE>14 kg, 20 mg;
fk&E<14 kg, 1.5 mg/kg) , EEZEMD5~30min, EEEERET, URI1SMnNGEARAER
RIEHE, TSRISRIES Erate.

B (S ®iEiERSE: 100 mg/15min, 200 mg/30 min, 300 mg/1.5 h, 400 mg/2.5h, 500

mg/3.5h,

@ENBEEIHTAREFENED3I00H. BXXAEE . REGREBHERRZAIEE,

RfFRlERIT SR MBS B RN AIAE. MREERENREFIERS, TS5 |ARIE.

PRk AMAIAEHREERINES, HFEREASSAET miAG. WMREFREXR

R, S5I&EME, FFiKESE, NEFEEERNLK,

BolhZE=

RTRZHIE, FREREIESEHUEMMAY RO HERRRER.




») BIERMAYESTIaTT3—ARLLE= (U

- YRR IANIE [BEEARMER. Mz, SMESERNEEVEFTIENERITEER] :
- FE—: BYESAs, rHUEPO
o RTESIFIBLN ARG OB RYF =R 51919.4. 6.8h, BE1-3IRLKES
. FWAFKIE: S§AE50-1501U/Kkg, D1-3:KL575
- BT KMESAs, XKiH Ta
o F¥FHINEFE—HN2-3(F, K TNEFFIE RIS LOFIERIF¥=EAD57948.8. 25.3h
- YIEKIE: 0.45 pglkg, B1-2@EKZ5—IK
- F=K: RER_EEEHEHAEPO(MPG-EPO)
o RTESIFIBYRERBKLA TSI BRI =R 519133, 130h
o FAFIE: 0.6 ugikg, E2-4fEBTE—IR
- RIGIRE:
« IEEREIEEEINITEREE A%
o« [MEBEIGIERE NEOEERIKESEES




) BIERMBYESEIaTT 3—ARLLE= (U

AT HRERNZSYIRI R
* '-I")Jyn/mr Hbi“'lxl_}_‘_?:cﬁw_ﬁﬁ‘lo 20 g/LZIEﬂ
« EFF<10 g/L: BESASKIEEIXIEM20 U/kg, BE3R
- FF>20g/L: BESASHIETE25-50%
« YERRRTTHAE:
« HbiXZEJ1159/L, NMIGESAsHIZE TVE25%
- HbASBE#RIE130 g/LEY, MWMEEESAs;arFHIEMHbE{Y, HbFF e TR AEESASTIE T

BPA

25%[REREEES
« ADRsH:
° EME
NI E 77

- AR R R
- FZRRIRL. S8R

E EPOTUANTSHILET Mg BB AERES 4R . ... 56



)) SR MEYEEiarr4—HIF-HPI (Bibaliths)

- EIRTIE
- BETEEATIR100 mg (45~60kg) E120mg (260kg) , CMRLGEZS, BRE3IX
- JEETEENEZIR70 mg (45~60kg) E100mg (=60kg) , MMRZEZS, BREI3IR

BPA

~ —
- MESAsi;E AT E)th 3 RLTALA ORI ) 1 7 g
AL
rHuEPO B3k DUIIATT Epoetin Beta Pegol &' Vb Al
(U/JH) (pg/fi) (pg/d i) (mg/IK)
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Figure 1| Conceptual framework moving toward personalized care in adults with chronic kidney disease-mineral and bone disorder

(CKD-MBD). CKD-MBD results from the individual and combined effects of traditional and CKD-specific risk factors for skeletal and N ale,

cardiovascular diseases. CKD-associated risk factors include the interplay of disturbances to mineral metabolism, uremic toxins, and the Y éE’L PT H Zﬁj:i T:t_l—_E l% {EJ: BEZ - 9{ﬁ
immune, endocrine, neurohormonal, and gut systems. Although CKD-associated cardiovascular disease (CVD) and osteoporosis exist within x - d— A
the larger context of cardiovascular and skeletal systems, the extent of their overlap is not completely understood. Diagnosis of disorders

associated with CKD-MBD can be based on the following: (i) biochemical assessment (calcium, phosphorus, 25-hydroxyvitamin D, parathyroid N

hormone, fibroblast growth factor-23, and bone formation and resorption markers); (i) skeletal imaging (thoracic/lumbar spine films and ° =l ' E’J~

dual-energy X-ray absorptiometry); (iii) histomorphometric assessments (bone biopsy); and/or (iv) cardiovascular imaging (vascular /

calcification, echocardiogram). Once the clinical manifestations of CKD-MBD have been identified, measures to mitigate disease severity and

progression should be initiated to prevent negative clinical outcomes, including bone loss, fractures, major adverse cardiac events, and/or

death.

Ketteler M, Evenepoel P, Holden RM, et al. Chronic kidney disease-mineral and bone disorder: conclusions
from a Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Conference. Kidney Int.
2025;107(3):405-423.
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Massicotte-Azarniouch D, Canney M, Sood MM, Hundemer GL. Managing Hyperkalemia in the Modern
Era: A Case-Based Approach. Kidney Int Rep. 2023;8(7):1290-1300
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