I 5 JUshRigE 2025 4 1 B 24 %5 18 J Clin Ped Sur, January 2025, Vol.24, No.1 7

- - JLEE IR PR R GLE A 2R -
JE M v TR BAORE 5 W 45 A A S R PRAGE
BAVE B 25 1 f8 LAYl PRAFAE 9 By
FEF BER ARKE AL I IXF
LI e S W I A i A0 o L S A 0 2 3 S D O O e R D[ |

7 100050
BAEME# . £ L%, Email ; miniaowwy@ aliyun. com

(BE] BB TR R IRAE (primary hyperoxaluria, PH ) 55 ' 25 7 A 5 A8 PR AG B1 74: f4
VA BJLIGRR S . FiE BB 2016 4 5 H 3 2024 4F 10 H 7 46 RN R 2= s A6 5t AE
I BEIf i 82 BB 4l LI A RERE , AR B 35 DRI ARG I 445 51 43k PHL 2 (54 f51]) 1R 235 4 AH S 6 PR AG
BIIPE2H (28 f6]) , v PH 20 FRAR 4 58 48 B K (R [R] 432 PHI 2H (AGXT R 28745 ,22 f4) \PH2 2 ( GRH-
PR LR 5275 ,9 {51]) F1 PH3 2 (HOGAT B£[H 9878 ,23 f4i]) o WA s LI PRASHE , (4 B 45 ST 0 6 e & 2R
BRI UV B RO R A AKCOT-55 , I8 DR HRARIEAT 43 0BT 6 PH 4URIE 45 A AH 5 SE R A
[k 2 4 ., B 5 B0 45 R VT 0 (26/54 [ 0728, P <0.001) , [ PH 4 i ILIF ik 8 [ 42. 35 (32. 43,
54.65) wmol/L [, 34. 00 (24.30,42.50) wmol/L, P = 0. 007 ] FiI JR B2 %/ R LIk B [ [ 333. 70 (166. 40,
858. 11) pg/mg Lt 182.74(45.67,506.30) pg/mg, P =0. 044 ] 24975 T 25 41 AR S PRSI B P (L, IR 5/
DRIVUTEF ¥ B LU AR T B 45 0 A G 56 81 A6 0 B 44 21 [ 88.50(42.48,152.29) pg/mg Lt 368. 14 (230. 09,
454.87) ng/mg, P <0.001 ] ;PH3 24 [ PH1 1l PH2 £ 400K TE 4%, Horfr PH3 26 40 i D025 0 SR A% Ik ( PH3
41 [ PHI 20 PH2 4 :4/23 1 19/22 H.3/9,P <0.001) , Jii LTI B A% [ PH3 41k PHI 20 e PH2 41 .
32.80(29. 50,43. 85) wmol/L Lt 48. 62 (41.55,74.26) pmol/L [1, 49. 22 (36. 28,65. 51) pmol/L, P =
0.006 ] , JR4S/ FRWUHF#e B e b [ PH3 20 1 PHI 41 [ PH2 £[:113.27(49.56,237.17) pg/mg Lt 53. 10
(26.56,115.05) pg/mg Lt 54.87(12.39,107.97) pg/mg, P =0.043 ], =7Fl PH 3y % [] bR 25 %/ bR JUL Ik
B2 RS E [ PH3 44 e PHI 41 [ PH2 26 :333.70(169. 81,914. 58) wg/mg H 525.75(194. 17,
1021. 82) pg/mg It 185.22(50.11,392.91 ) pg/mg, P =0.153] .  £5i& PH BILMIGEREMK T 44
A ST PR T B B 45 R L™, PHB SR LI PR IUEL PHI A PH2 8 LR
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[ Abstract] Objective To explore the clinical characteristics of primary hyperoxaluria (PH) and nephroli-
thiasis-related gene mutation-negative children. Methods A retrospective analysis was conducted for the relevant
clinical data of 82 children with nephrolithiasis treated at Beijing Friendship Hospital , Capital Medical University,be-
tween May 2016 and October 2024. They were assigned into two groups of PH (n =54) and nephrolithiasis-related
gene mutation-negative (n =28).The PH group was divided into 3 groups according to different types of gene muta-
tion,which were PHI group (AGXT gene mutation,n =22), PH2 group (GRHPR gene mutation,n =9)and PH3
group (HOGALI gene mutation,n =23). The incidence of nephrocalcinosis,serum creatinine concentration and urina-

ry metabolism clinical characteristics were recorded. Results As compared with nephrolithiasis-related gene mu-
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tation-negative individuals,PH children were more prone to nephrocalcinosis (26/54 vs.0/28,P <0.001). Addi-
tionally ,PH children had higher serum creatinine levels [42.35(32.43,54.65) vs.34.00 pmol/L,P =0.007)
and urinary oxalate/ creatinine ratios [ 333.70(24.30,42.50) vs. 182.74(45.67,506.30) pg/mg,P =0.044 ]but
lower urinary calcium levels [ 88. 50 (42.48,152.29) wvs. 368. 14 (230. 09,454. 87) ug/mg, P <0. 001 ] than
nephrolithiasis-related gene mutation-negative counterparts. Among PH subtypes,PH3 individuals exhibited milder
clinical phenotypes as compared with PH1/PH2 counterparts. PH3 individuals had the lowest incidence of nephro-
calcinosis (4/23 vs. 19/22 vs.3/9,P <0.001 ,PH3 vs. PHI1 vs. PH2) , the lowest serum creatinine [ 32. 80(29.50,
43.85) vs.48.62(41.55,74.26) vs.49.22(36.28,65.51) pmol/L,P =0.006 ] and the highest urinary calcium/
creatinine ratio [ 113.27(49.56,237.17) vs.53.10(26.56,115.05) vs.54.87(12.39,107.97) pg/mg,P =

0.043). No statistically significant differences existed in urinary oxalate/creatinine ratios among PH subtypes
[333.70(169.81,914. 58 ) ws. 525.75(194.17,1021. 82) ws. 185.22(50. 11,392.91) pg/mg,P =0. 153 ].

Conclusions The clinical manifestations of PH children were more severe than gene mutation-negative counter-

parts. And PH3 individuals have milder clinical phenotypes as compared with PH1/PH2 counterparts.

[ Key words] Hyperoxaluria, Primary; Nephrolithiasis; Surgical Procedures,Operative; Child
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EOAPHL BILIUNZ K BS540, 4 A E; B:PH2 LU Z & B 454, W
W K RS SRR RS s CPH3 SBLA N 2 5 B A 4, A I A DR SRR IR
& PH. UM B BR BRIE
B 1 PHI.PH2 Fil PH3 B JLIBIK RIETR X L2148
Fig. 1 KUB films of children with PH1, PH2 and PH3
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Table 1 Comparison of clinical phenotypes between PH and gene mutation-negative groups

. PE (1) R BMI 45 U
il e, “ [M(01.05),%] [M(Q,.05) ke/n] (i)
B 35 A R G B R S B4 4 28 22 6 1.00(0.95,2.13) 16.06(15.03,17.85) 0
PH 24 54 36 18 2.20(0.80,6.00) 15.97(14.89,17.05) 26
Z7 il - X =1.262 Z=-1.572 Z=-0.623 x* =19.741
P& - 0.261 0.173 0.584 <0.001
o B RUK ZREA XU A CT {1 1L
() (#) () [M(Qy,05) ,Hu] [M(Qy,05) ,pmol/L]
B 35 A R S B RS B A 4 25 19 8 809. 15(446.15,1067.00) 34.00(24.30,42.50)
PH 21 29 47 38 663.30(395.20,819.05) 42.35(32.43,54.65)
Z/x 14 x* =9.852 X* =5.264 x* =13.081 Z=-1.483 Z=-2.704
P 0.002 0.028 <0.001 0.158 0.007

i PH:JRURPER FIRIRAE ; BML: BHABTRAERG eCFR AR HE/NRIE R - " AURITA R H g

2 PHAUME 54 A OCHE DR U BV 20 8 JLIR PHAFITBRACHE L8

Table 2 Comparison of urinary pH and urinary metabolism between PH and gene mutation-negative groups

o - R pH PRECFR/ PR VT PRI TR/ PR LT PRIRER/ R WU PRES/ PR LT
- [M(01,Q3)] [M(Ql,Qs),ug/Mg] [M(QI,Q3),Mg/mg] [M(Ql,Qz),Mg/mg] [M(QI’QB)5}Lg/mg]

B 4 A SRR A ’ 6.50 182.74 159. 16 1615.09 368. 14
6 BRI 21 (6.00,6.50) (45.67,506.30) (83.83,287.14) (1137.62,2349.23)  (230.09,454.87)
PH 4 s 6.00 333.70 163.87 717.06 88.50

- (6.00,6.75) (166.40,858.11) (85.16,295.58) (443.56,1 074.37) (42.48,159.29)
A - -0.249 -2.010 ~0.244 -0.378 -3.528
P{H - 0.728 0.044 0.807 <0.001 <0.001

EC - RIS HE

%3 PHI.PH2 1 PH3 418 LI R 80 L 5%
Table 3  Comparison of clinical phenotypes among PH1,PH2 and PH3 groups

_ FERIC 1) P BMI 4 L
n4 o —2 ™ [MC0,,05),%] [M(Q,,05) k/n ] (fil)

PHI 4 22 18 4 4.00(1.00,6.25) 15.39(14.88,17.07) 19

PH2 2 9 4 5 8.00(3.00,10.00) 17.02(15.46,19.04) 3

PH3 41 3 14 9 1.00(0.68,2.08)" 16.00(14.81,16.86) 4

H/¥* i - x* =4.621 H=13.820 H=1.667 /

P{H - 0.106 0.001 0.435 <0.001
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RS
o FRUK ZRENO XUZE A7 CT{H i WLIEF
(#) (f) (1) [M(Q,,0;) ,Hu] [M(Q,,0Q5) ,pmol/L]
PH1 £ 8 22 16 696.95(461.30,881.73) 48.62(41.55,74.26)
PH2 4 3 7 9 461.00(200.35,791.78) 49.22(36.28,65.51)
PH3 41 16 18 13 565.80(411.40,855.18) 32.80(29.50,43.85)"
H/¥* {8 / / x* =5.964 H=0.965 H=11.475
Py 0.073 0.059 0.046 0.617 0.003

i PH: R PR SR IRAE ; BMI: SR B 540 eGFRARBNY T /INSR UG 2 5 « - "(RBRITCAHEIE ; /7 1RFER M Fisher FEHMERTE;°
/8 PH3 41 PH2 4 R 4F I8 22 B Biit24 7 5 P37k PH3 20700 PHI 28 i MUKV BE 25 A S22 7 X

&4 PHI.PH2 fil PH3 28 8 JLAR PH FIRACHS L4
Table 4 Comparison of urinary pH and urinary metabolism among PH1 ,PH2 and PH3 groups

4 o fR pH PRYETR/ FRIWUEF PR IR/ PRI PRIRER/ PR LT FRES/ PR LI
- [M(Q,,05)]  [M(Q,,0;),pg/mg] [M(Q,,Q;),pg/mg] [M(Q,,0Q;),ng/mg] [M(Q,,Q;),png/ mg]

PHI 41 ” 7.00 525.75 99.98 1016.71 53.10

- (6.00,7.00) (194.17,1021.82) (69.70,235.09) (633.40,1073.44) (26.56,115.05)
— 9 6.25 185.22 123.07 388.67 54.87

- (6.00,6.50) (50.11,392.91) (62.93,204.32) (366.70,654.99) " (12.39,107.97)
— s 6.00 333.70 195.22 838.44 113.27

= (6.00,6.00) (169.81,914.58) (139.45,336.05) (420.87,1244.39) (49.56,237.17)
HA{l - 14.200 3.751 5.877 6.631 6.302
P - 0.001 0.153 0.053 0.036 0.043
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H, PH3 B8 LI R R IR 4%, PHI (B LR IR ™
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(9 PHI B LTE I R] R & e o B el , Ty PH3 B8 L
£ 97.1% (95% CI:91. 8% ~ 100% ) 7 % Ji& 5 2k
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S TAE [ AP G — L F 58, Martin-Higueras 451
KB PH3 HULIY 24 h JREFRHE /K SF (1. 37 mmol/
1.73 m®) 5% 442 B6 Jo w11 PH1 (1. 40 mmol/
1.73 m®) A1 PH2 )L (1.16 mmol/1.73 m®) [FIREA
B (A S TR B A4 /) PHI
JL(0.94 mmol/1.73 m*) . 3T v [ A BE (B 53 &
B, PH AL R 85/ BRI B2 L AR R R/ R AL
PR BE LU AFAE SRR DG (r = - 0.360,P =0.04) , 1
o PH3 S8 JLAY PR 85/ JR FL R vk B2 L4 0. 001 (0. 32/
309.14),1fif PHL & JL>~ 0. 0004 (0. 19/457.9) ,iX
— 2 S ARESE T PH1 1 PH3 L H R A5 45 41 %
SYANTR], i PHI (PH2 LR & 33. 3% i PH3
BILMSES A 85y B8R — K RS 4540, 50% 1Y
PH3 LA — K B R ES 45 1 F K B R 55 45 1 1)
RAW,16.7% 1) PH3 LN — k8 mReses ot
XFILE B A IR, BT R ZE N RYT ik
AR KA R 25 (8 k45 4 s iR 7 . PH ERJLI R
1 1 AN A W S EE R, DR R T 5 I AL
S5 590 35 DR ARG I A 1 L 5 7E e L, K
A TR PRI B R R 5 b A0 ) 59 L Ak R S B A A 2
Py AT ARG DR TR P R RN B MR L it — 2B IR YT
Ty AL I U B 06 G A DL R BE KR YT  PHL FI
PH2 R g LRI AT HFAE RS R, X T 15 5l i | L AT 45
JHFF () B 0C 65 B8 A 57 B RS A X 7 PH2 fBL, 1
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PR T AT e AETE M 25 . R, TR IL 24 h
PRIEFEAE— 5 R, A B 5% 380 2ok 000 7 Pt AL DR v 345 o
5 VR FUAE ( RIPRIB 5 R ) SR DA% 1 T HE T 52
TP 515 BE A 5k A DR PR A SR 4 B[] AN M 6 1 5|
KW EIMR 2, BoE T ILE

Zi b, PH LI PR 26 B4 1B 45 1 AH 56 3k R G
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IR Xf?izfvaiﬁ“ﬁvnﬁﬁiﬁjt ' Ty R i
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WA T R
FERR TR VEE S PIALAAER 15 5
EERBAR FFET. EE B E RSO R, £3C8 B
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