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JE &V 5 R PRIE (primary hyperoxaluria, PH)
JE— WL DL S BERRER A IR 5 e s A G (0
PRBS PR P . ARG BRI RGEFP S AR TH] , PH 23R
PH1 PH2 PH3 %Y, PHI1 5 UL AR ™ 2R
TERRMH , Al THAE B %4 1/100 77 ~3/100 73, i T
LA, B SRR AR . PH 2 A%
ALY A T TN 2R - £ I TR 2 15 (alanine-glyox-
ylate aminotransferase, AGT) [} 3 [ (AGXT) & A& 5|
o CERRTE AGTHEAL M EH AR, HAGTRE
RS , SRR A 3 i £ R 48 A il (glycolate oxi-
dase, GO) FIFLIE I Z i (lactic dehydrogenase , LDH)
[F) T 5 (LDHS) e A o it o ook A A N 5L
FRREREAH b LARE RS s AR 2O, AT 85
B R A B R ER TS

AGXT fif T4 (4K 2¢37.3 |, 2H 11 Mo
To HETCARIE 7 200 Fh572E, 4RI, AGT 11
L DR PR TRt 0 P e = e X R T I R A
PHLIIm IR 275, NEE LI By B 45 BT U i (24K
"5 (end stage kidney disease , ESKD ) 2| i%4F J5
PR S AR B 2 AT I B D R T B I 58 4
TCREARAAE FBE T A v Ze B sy, i X7
PH1IAFIA & R R B S o, R 2B 8
FRZHH A E 4k A ESKD BB, il 522

AR 1116 2 BB L, H 1 2 i B A B
WE Z K450, HE 10 5 A4 25 N2 PHI.
IR LE A AT B 5 B B, BRARANE25 T 1
TR RIES T 3 ATBHPEAS 1T ARGy ESKD.,
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1 il

BIL16 %, 5 AU H IC B M ZR 0 s, IR
B 450 154 I F RGBS 347 ABt, H1
A B (2007 4F ) PR e #0775 R BUE 22 R 4
WG 2 R R HEA IR R R A, e S iz
T2 ERE, AT e s BOA A BKSOE B b i
ARG TR BA AR FERAE, 2016452 A H
PR S TR A IR e K PR HR AL, 39 1) iy LI % s 7F
170~250 wmol/L[ eGFR 25~37 mL/(min-1.73 m*) |,
A e 5 35 BOIR CT -4 B 45 43 1% o0 21 40 6 1 4
B2 7R 45 3 DLE R B5 0 32, 24 h PR R R HE it
43 mg/(1.73 m*-d) , FE AT 7~ AGXT 3 K & & 24
B 9RAE ¢.823_824dupAG R HEEE ) Ml ¢.1072-2A > G
(G EHAC3E) , B2 8 PHI AL, U8 LK ERK,
M R SR AR, 10 IR A5 R AN R S A
£ B6 SR SFIG YT . 2016 4F 8 J1 ML i
O B2 A iU 2 2% TH 5 1058.3 pmol/L[ eGFR
6 mL/(min-1.73 m*) |, 7% 2 p nt R R 2= [ s L2
B e B R I FAA T v 38 LR T o

2019 4F 1 H BILTAMBe o A7 I 5 Bk G FE A
AR T FEEE ] N A W D IRBTHE S, R DL
W R HER R . BRI E IR TE B H bR
Al352 000~4 000 mL. AJ5 1 JE B LTI IR R
(i) 7 HE A, 52 4 0l JUL I 2R AT P S 5 & 200 wmol/L
[eGFR 45 mL/(min-1.73 m*) |, T /= 18 4t 1L 035 Hr
15 UEFST 4 2 130 wmol/L, JR i B i &
%2 000~3 000 mL/d, #5= 1k MR E AT . L2019 4
3SHE R ERREM S LE K, & A5
INFSHL PSS R OBUE A DR AG $E R NS
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AR, RUCHEIEHR U8 8L H REWIEEA
[2~3 /(173 m?+d) |, F R GBER MR A /)
PREGHEME AMFISEAIE . S5 22 B WU 4R 7E
140~150 pmol/L, % JEAETER A T e A 4. L
2020 4 8 HAT B IR A, Jg B 7~ B A lf St el AR
CH /N A DL IR W e R R 285 ) (T 1), A s
AT UL AL A B PN BBOR 58 (] 75 SO [ PR Y R
Ji EB LAk e LA IR 24, 2022 4E 8 A Wil T 2 fig
S I3 B A IEH, 1L 143 wmol/L[eGFR
74 mL/(min- 1.73 m*) |, JR¥G 78 52 B2 B /NVEPE R H
PR, PRUTHE IE 5

Wl L

R ILTE MBGEAT 245 )5, TAMBe sUEh AT I
A FAEA , TR AR AR . BILR)E &
H PR 1 AT 35 2 000~4 000 mL, {H7E 1 J& J5 B i 3020
PR LB TR & . BB RENTIR T S
THOULFHE B RS I RN 4. H BRI
BRSBTS , ZH AP R Bl sl 3 1l iR PR
L AT R E B . mERJLAERE EA e S
FAPRER B e A AR

YT, BL “Hyperoxaluria, Primary” “Child” f=a
FPR PRI I P v B PRAE ™ )L Ry G B 3]
K H 3281 5 iRl 45 G K% PubMed . Embase , 1

PO B I A0S B/ NERBR TR 2T A Ak () , ] 2T AL 24 T0% , 3553 B /INE S ISR B2 5K (b) , 20K B R IR BV 2840 (o), B/ NE IR
DLER B RRER 25

1 2I)LBHE'SSEK Masson S EIFIEE (x200)

FEL 0 3 500 A P R Sk, R R
AF IR MHEZE 22 2022 4F 11 H . AW ASRE NG5 L3
PH1R B P SC . H JLE PHI A2
W T, E 42252 JHF B B 5 RS AR 14 ] 70 5 XL
PR R 55 AL G B BTG AT R M 4
gt . AR E B 546 55 Sk, Kb EA A IR
THEHE FUASFT A AR UE 5S40 55, AT e M A 6 75
SCHRAE 101 AR B 1,

106 JLE PHI & T 5 561, o S0, LAk
J2AH~8% , FARUGE M ALY 154 H (2~
324 H) o 10 B B3 R Fh SR B RS AR AF T R
100% , AR J& i 7 A2 s 6] 24 3.2 4F (1.0~9.0 4 ) , 5
At s 191 2 38 10 T B IR 5 B AL RS AL B (A0 R
(74.9%~93.0% ) A1 HL# T 7

2 it

PH1 /2 JL# ESKD B9 WLIE A FERKIM L 38

FIHA 5 JL#E ESKD A 1%~2%"", PH1 B4 H K
RU-ZRA S itk RS R A AR ] ) AGXT JE R 2%
A5 AR T REAEAE A Rl I R R . %2 L7 PH
5 R4S R T AE M ESKD A 6, L s /D4R
PHI B RN & T B 45 0 Ak A5k B i
A HROLTES LI & B 2 & 456, 5510 % g
W2, [EfR 94, BRAERZWISN  iZBILibEZ T £
WHMNBHEUA WEA AR o 3K B[R 2 AT RETE 12T T 2%
T )L eGFR T [ 380 1 B 3 5 ik A (B SE VR YT
ARBEFH 11 ESKD 4 & 4=

PH1 119 B 12 WA 5 JH 30 R 4G T 1) AGT 1) il
TR A B B 4% | B AGXT 35 DX 2 B Al 2] 2 4%
F 35 DRG0 F AT A DA B PR 305 A A7 1 i 1 XL
Wz, H RS KA B R F e AGT i, H
Hi 2 /0 Mt 200 Ffr AGXT 5 R 3505 98 A8 Bl 4 1
Hor s RRUAS L5AE . PHI R WHYBUR 8 N
p.Gly170Arg , p.Phe1521le . p.lle244Thr F1 ¢.33dupC,
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R1 MANBENERER

RO AR PER RREBL B2 ESKD B A eV AN BEVINTE] R4S S hfe)
1 34 & NC 2 HD 41 A CLKT+3U'Evikr  14F IEH
2 153 B NC 2 PD+HD SLKT+3UM'E Yk 14E EW
3 24 H EE] NC = PD+HD 324 H  SLKT+RUIE D[R 14 EH
4 5% 8 NC = HD 154 H  CLKT+RUN'EWIKE: 94 IEH
5 84 B Ega i HD 1547  CLKT+RUN'EWIK:  7.54F EH
6 24 e NC bt PD+HD 20/ H  CLKT+3UMEVIER  6.54F EH#
7 15% % NC 7 HD 6  CLKT+XUN'EYIR: 144 EH
8 7% B B4A w5 PD 241 H  CLKT+MUNEYIG  1.44F 1EH
9 45% B BgA & PD+HD 21 CLKT+RUN'EWIRE  5.54F EH

10 44 A ° NC 2 PD 114 CLKT+XUM'EVI:  54F 1EH#

NC: B85 BT IE s HD : IRGEHT ; PD < JE AT ; CLKT : P B IS BE A s SLKT : 1 )P SRR AT

5 SCHRRE ) PHIT JERI R A8 19 65% V) -, Horh
p.Gly170Arg(c.508G > A ) 548 J& IR % 45 A e 5
AR SR B RS A O IR R R
s AR & BLAGXT JE R 2 N A R 7%, ¢.823_
824dupAG (p.Ser275fsArgfs*38) I ¢.1072 - 2A > G,
Hirp ¢.823_824dupAG J& CLHGE BN 5248, ¢.1072-
2A > G M) 525 Bum A AT, (A D RE FUM S0

PH1 BRI LA MARAL , 1 785075 T8 R E 1E Ol
DL REE . BRTORSFIRIT A R, 24
FEORALI AR A [ >2~3 L/1.73 (md) ], i 1 B R 45
Zh AR MR HH [ 100~150 me/(kg-d) | LS EE
[5~20 mg/(kg-d) | HEEZH IR 1~2 mg/(kg-d) JFI
BT MRS B (4EA K BO)VEN AGT 1% By A
T, i ORI A &R, F— AR
AGT {5 PH1 F835 (£930% ) v, 25 B 5] & (R L
PR i 08D IR PR R R 7 AR . BRSO , 1
HF p.Gly170Arg Fll p.Phe15211e % 745 1) 5 & X nif 1% it
JRE RAF AR BRI R 2 A A
GEAR | Z AT A AT Dl R AE 3 6 I R B B M . A
12 PH1 B, B3R T 5~6 mg/ (kg d) MERSFERY
MRF & AR ASRR RE AT i e 3 . Rt
e 2 LR VS BT AT RETC N B . MR E
eGFR <30 mL/(min- 1.73m*) i, @A ToR AL BT,
DL B 4 S VERERR ER UG o I 3% AT ) B R R T
PR AL S T HEBGE T . SCHRIRAE , B H A B[] =
T I BOE AT (UG 6 h) e BB AT (48 5 & A
3K, BB T 4~5 h) B REA RUE BRI N R
SR, AT A 7 5K, AN 2 Bl i B B ik 2
MERGBE TS BN ARS8 2 B R HE RSN

— H PH1 #FJ& % ESKD, 1 #1677 I ik B E
FEAE , JCHIE X LI BEIR T T 2 1 f A AR

191] 5855 e A2 T B B 5 RS AL A8 P ' T (chronic
kidney disease, CKD)5 ], OxaEurope & 2 H#3U
JITAS CKD 4 715 3911 PH1 S5 R4 7 HF A 65 A A
IEE e DR AR ' o OCT H AP A 5 125 A0 A Y
TR Be b E e SR AR ] LR BE S RS
T A2 v R AR RS2, (HAT BIESE N, S AT
THRE M B A 2 FRRER VG R iy e iR AR o X T
REBOLHENR T/ PHI B, P E BA B N 2
HEIRST . OB RS B A B R —
KPR, PRI SAEB D, BN, A
FPEF . [FIR SRR AR A W — AR
T A e R PERT = o (B T8 2 BB R
hUUE R PHLRERUL, TP B G BAE S IR ER
IRV BT 3~4 4, AT S EBR A B #

AWEFEHE T, TEIFE BRI DT R B A 44
(VPR REIRER EBLAA I ) JT 25 6 Bl T AR L WGE A
A FET AR A B RERR ER AT, I AR IR R AR
KB TEE AL, WD B AR B B ER DR . SR T
ROCHRA B, B A2 K250 k3R OC T L2 PHI
FR SCHR I B A 25 BN AR DI BR o 1997 474 77
U R AR E DI BRAE B AR 42 B FERR K K-
FRSREmE = H S A SCHR 4R 2 10 I7E TS RS AN )
BN AR B L EE PHI SR, o | R I PR
FEERINBUE 2 R 4547, AR 7 B i TR 3k
QARSI E TS DL, HAEA R RED 141 H
WL RAE S IR o AN RAS I 5 2 T B R A (] 1)
DIBR AR, AL AR B e Ul BE 5 B R AN ] o
AR RUI DY Bt A XU, 5041 B fige o1 1R
SEMLAE Y A3 B I0 T  a RUR:  ET F ORI
], FERSHE A SHREAER ARYTEOL  , o B A s
MBI K™
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2% eGFR < 50 mL/(min-1.73 m®) i, IV 5
iR 5 e B T TR 21 FLARL AN o5, H ER 4 B R ER LS
FE ST UL, BT RS A R PHI K () HAR B ik
BT )% . OxaEurope & F 41 # 1%t PH1 CKD 3b
W R SO ATIF R . A B E AT A A
Jea R IIBE TR R W], B RS B/ NER I REER)
TR RS BRI R , B SR U A
A AN SRAS B R LRE S ZE B R R 2
1£ eGFR > 40 mL/(min- 1.73 m®) AT RIS MHA ,
DT FE43 080 4 B B R ER U, M W 5 o 24
S8, T PHIAELEIG R 5 e, O 3 SR R AR Mk
Toui , - HE ET RS A T AR A 7R AH 5 K XU
P, A T RAB A5 565 14 IR FE R AT 3K 15%~
20% ", BT LA, I PR 5 A 25N EUAS A6 iy P A%
RIS g b B IR s [T P B AR O 2R i RS

FEAE ARG G AR, 3B S TR B R 79 B B AT
PR DA 28 T2, (AR A0 (5 I PRAAE 2 1
PIr 5. A, RNA THL(RNAD S RIB 2514 &
JE R R A R T A ™, Lumasiran J&—Ff
A 1) JHF 240 it 2 BE R 4 A 8 1 (hydroxyacid oxidase 1,
HAO1)Zifi% i GO {5 RNA , ] 3 i FAA GO 7K -k
IR R AR B 7R A . WRST R B, SRR AR L, 32
%% Lumasiran 3897 6 /> H J5 B9 B A AL 2 A9 IR B R
HEM 2 BE 080 T 65% 80 7297, M, 5
RS REAH L, i FIZ 25403 B B i kb 1 42 B 32 3R]
e B KA R . LDH &7 506 L B R Ak R 5 R
) SRS , 425 T 2 P TR 7 A P e 28 R B B ) 1Y
PREHENME . Nedosiran J&—Fh il 5 M RNATYTF L, B
FEIDEIFE LDHA (485 F0E LDH iR 2 —) , 2
BRI ZEA PH AT FEIRY T RE ™ Stiripentol J&:
— MR 25, 240k — H TR YT Dravet Z5 5
TE AR A A , BB E I AT 38 e 4 LDHS, S B0
b A R B Je — 25 sZ B 2 TCEE ], FEAS A
Wk X BB BE 25 o PHI BB E Gl R TR
ARHE (HATE RIS, 7E CKD 4 170 5 W3 b, s
AR R R 2 A B T AN 23 BH LR B S
ESKD, i Afg ikt G Ao AE

H A = P4 PH w12 I AE IR 12 W [n] JATh 45 58
L E ARG R T A A A . BT R B AT
PH1Z AR A, S 8OA I B LAEIR 12 W 9 4F,
B2 B B HE A AT 33 B 00403 B B, O PRk ok Jé Sy
ESKD, X 7F— @ FEEE il il T LS S48 B 4
fio WX A, B S S G IR E AR E
PR A PR 2R 45 A AN B D PR 5 405 28 3 v St PHLL

iAW Rl B2 AN, Al
MRERTER N & B HE 2 DO REAEAL , 48 i JB A LAY
ke, B I s

(5% 30k ]

[1] VAN WOERDEN C S, GROOTHOFF ] W, WANDERS R
J A, et al. Primary hyperoxaluria type 1 in the Nether-
lands: prevalence and outcome [Jl. Nephrol Dial Trans-
plant,2003,18(2):273-279

[2] COCHAT P, RUMSBY G. Primary hyperoxaluria [J]. N
Engl ] Med,2013,369(7) : 649-658

[3] HOPP K,COGAL A G,BERGSTRALH E J, et al. Pheno-
type-genotype correlations and estimated carrier frequen-
cies of primary hyperoxaluria [J]. J Am Soc Nephrol,
2015,26(10):2559-2570

[4] CAI R, LIN M, CHEN Z, et al. Primary hyperoxaluria
diagnosed after kidney transplantation failure : lesson from
3 case reports and literature review [J]. BMC Nephrol ,
2019,20(1):224

[5] NIT,SUNZZ,ZHAO F. A case report of invasive infan-
tile primary hyperoxaluria type 1 and literature review
[J/OL]. CEN Case Rep, 2022 [2023-02-01]. DOI:
10.1007/s13730-022-00740-z

[6] ANGELICO R, GUZZO 1, PELLICCIARO M, et al. Same
donor laparoscopic liver and kidney procurement for se-
quential living donor liver-kidney transplantation in pri-
mary hyperoxaluria type I[J]. J Laparoendosc Adv Surg
Tech A,2019,29(12):1616-1622

[7] ELIZA L, GABRIEL R G,NANCY R, et al. Bilateral na-
tive nephrectomy to reduce oxalate stores in children at
the time of combined liver-kidney transplantation for pri-
mary hyperoxaluria type 1 [J]. Pediatr Nephrol Berlin
Ger,2018,33(5) :881-887

[8] VILLANI V, GUPTA N, ELIAS N, et al. Bilateral native
nephrectomy reduces systemic oxalate level after com-
bined liver-kidney transplant: a case report [ J/OL]. Pedi-
atr Transplant,2017,21(3) [2023-02-01]. DOI:10.1111/
petr.12901

[9] KAVUKCU S,TURKMEN M, SOYLU A, et al. Combined
liver-kidney transplantation and follow-up in primary hyper-
oxaluria treatment: report of three cases [J]. Transplant
Proc,2008,40(1):316-319

[10] SATO S, FUCHINOUE S, KIMIKAWA M, et al. Sequen-
tial liver-kidney transplantation from a living-related do-
nor in primary hyperoxaluria type 1 (oxalosis) [J]. Trans-
plant Proc,2003, 35(1):373-374

[11] COCHAT P,DELORAINE A,ROTILY M, et al. Epidemi-
ology of primary hyperoxaluria type 1. societe de nephrolo-
gie and the societe de nephrologie pediatrique [J].



<1328 Mo

BE Ok ¥

A3 5 oM

24 202349

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Nephrol Dial Transplant, 1995, 10(Suppl 8) :3-7

HOPPE B,BECK B B,MILLINER D S. The primary hyper-
oxalurias[ ] ]. Kidney Int,2009,75(12) :1264-1271
BOLLEE G, COCHAT P, DAUDON M. Recurrence of
crystalline nephropathy after kidney transplantation in
APRT deficiency and primary hyperoxaluria [J]. Can J
Kidney Health Dis,2015,2:31

HARAMBAT J,FARGUE S,ACQUAVIVA C,et al. Geno-
type-phenotype correlation in primary hyperoxaluria type
1: the p.Gly170Arg AGXT mutation is associated with a
better outcome| J ]. Kidney Int, 2010, 77(5) :443-449
COCHAT P,HULTON S A,ACQUAVIVA C,et al. Primary
hyperoxaluria type 1: indications for screening and guid-
ance for diagnosis and treatment [1]. Nephrol Dial Trans-
plant,2012,27(5):1729-1736

MONICO C G,ROSSETTI S, OLSON ] B, et al. Pyridoxine
effect in type | primary hyperoxaluria is associated with
the most common mutant allele[] ]. Kidney Int, 2005, 67
(5):1704-1709

DIAZ C, CATALINAS F G, DE ALVARO F, et al. Long
daily hemodialysis sessions correct systemic complica-
tions of oxalosis prior to combined liver-kidney transplan-
tation:case report[]]. Ther Apher Dial 2004, 8(1):52-55
PLUMB T J,SWEE M L, FILLAUS J A. Nocturnal home
hemodialysis for a patient with type 1 hyperoxaluria [J].
Am J Kidney Dis,2013,62(6):1155-1159

ELLIS S R,HULTON S A, MCKIERNAN P J, et al. Com-
bined liver-kidney transplantation for primary hyperoxal-
uria type 1 in young children [J]. Nephrol Dial Trans-
plant,2001,16(2) :348-354

KEMPER M J. Concurrent or sequential liver and kidney
transplantation in children with primary hyperoxaluria
type 1?[J]. Pediatr Transplant, 2005, 9(6) :693-696
ALKHUNAIZI A M, AL-SANNAA N A, RASLAN W F.
Hyperoxaluria and rapid development of renal failure
following a combined liver and kidney transplantation :
emphasis on sequential transplantation [J]. JIMD Rep,
2012,3:91-95

TALATIJ J,HULTON S A,GARRELFS S F, et al. Primary

hyperoxaluria in populations of Pakistan origin: results

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

from a literature review and two major registries [J]. Uroli-
thiasis, 2018,46(2) : 187-195
MIZUSAWA Y,PARNHAM A P,FALK M C,et al. Poten-
tial for bilateral nephrectomy to reduce oxalate release
after combined liver and kidney transplantation for primary
hyperoxaluria type 1[J]. Clin Transplant, 1997, 11(5 Pt
1):361-365
BRINKERT F,GANSCHOW R,HELMKE K, et al. Trans-
plantation procedures in children with primary hyperoxal-
uria type 1: outcome and longitudinal growth [J]. Trans-
plantation,2009,87(9) : 1415-1421
ADAM R, KARAM V, CAILLIEZ V, et al. 2018 Annual
report of the european liver transplant registry (ELTR)- 50
- year evolution of liver transplantation [J]. Transpl Int,
2018,31(12):1293-1317
DEVRESSE A,COCHAT P,GODEFROID N, et al. Trans-
plantation for primary hyperoxaluria type 1: designing
new strategies in the era of promising therapeutic perspec-
tives[ J ]. Kidney Int Rep,2020,5(12):2136-2145
GARRELFS S F, FRISHBERG Y, HULTON S A, et al.
Lumasiran, an RNAi therapeutic for primary hyperoxal-
uria type 1[J]. N Engl ] Med,2021,384(13):1216-1226
SAS D J, MAGEN D, HAYES W, et al. Phase 3 trial of
lumasiran for primary hyperoxaluria type 1:a new RNAi
therapeutic in infants and young children [J]. Genet Med,
2022,24(3):654-662
ARICETA G, BARRIOS K, BROWN B D, et al. Hepatic
lactate dehydrogenase A:an RNA interference target for
the treatment of all known types of primary hyperoxaluria
[J]. Kidney Int Rep,2021,6(4):1088-1098
LE DUDAL M, HUGUET L, PEREZ J, et al. Stiripentol
protects against calcium oxalate nephrolithiasis and ethyl-
ene glycol poisoning [J]. J Clin Invest, 2019, 129 (6) :
2571-2577
METRY E L, VAN DIJK L, PETERS-SENGERS H, et al.
Transplantation outcomes in patients with primary hyper-
oxaluria: a systematic review [J]. Pediatr Nephrol, 2021,
36(8):2217-2226

(KFmEE]  2023-02-07

(A48 FRi5E)



