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[HE] B FiP A wea JLEJE & 45 % 454 fF (primary nephrotic syndrome , PNS) # %
M 250G R LG N . F75E  [BUBE 04T 2020 4F 1 H 2 2024 4F 12 H M K08 L3 BE R 5
JE AT o 2 BHICIE 19 406 151 PNS F8 LI PR GERL , MR 41 ALY 8 3R 1R T 2 165 BURR 43 Ry 83 it 245 280
WL A AR (n=36) RN R MU R 45 A 4 (n=370) . SR Logistic [IJH 23047 150 JL 3 PNS & 4= i
F 25 A I R 2R, Tl 1% 2 R 2 Tl RS ARY (9 R g, SR 32 33 AR R AE i 2 43 H L B0 AN
IFR AT 38 SURHIE AT Bootstrap I HEAT N FBERIE , — 30 H8 81 (concordance index, C-index) Pl H X
Y. BER BRI SR B AL R R BUR A B 25 S AR AR LA (5. 89(2.96,9. 17) % I,
3.87(2.62,6.24) % | B FIMLIR (39% LK 11%) Ik ELAR A4 [3. 50 (2. 44, 5. 00)X10°/L Lt 4. 26 (3. 04,
5.92)x10°/L] A% & B /NER 38 33 % [120. 00 (93. 93, 120. 00) mL-min'+ (1. 73 m?)™" [t 120. 00 (120. 00,
120. 00)mL-min™ (1.73 m*)"] . IgG[2.83(1.14,3.84)g/L kb 1.89(1.01,2.85)g/1.] .IgA[1.15(0. 97,
1. 44)g/L L 0.94(0. 64,1. 37)g/L] JRZEAIL5. 45(3. 73,8. 30)mmol /L It 4. 30(3. 40,5. 70)mmol/L] JKZE
FULEFLE[5.19(3.92,9.98) [k 4. 35(3.28, 6. 78) ] . JR B2 il 3K 2K 11 [447. 90(259. 10, 1264. 40) pg/L It
339.80(221. 80,652. 70)ug/L1H1 24 h JREE [ 137. 04(90. 00,198. 02)mg/kg £ 108. 70(76. 95,157. 39)
mg/kg] LA, 2 F A/ Gt 28 5 L (P<C0.05) . £ # Logistic [H 2087 R , 45 13 38 K (OR=1. 205,
95%CI: 1. 025~1. 416) 4% F IMLIR (OR=4. 058,95%CI: 1. 623~10. 141) .5 IgG /KF-(OR=1. 385, 95%ClI:
1. 060~1. 810) .24 h JREE A1 T (OR=1. 011,95%CI: 1. 005~1. 018)f& PNS # L& A= i & M 25 i fE 16
K2R (P<<0.05), 32X E TAERHME MG 0T o, DU A T i 2R T 24 A BUREE 91 4%, R E R
56. 7%, M FHEAN 0. 770(95%CI: 0. 687~0. 853,P<C0. 001) . Bootstrap B34 i1FiZ [0 T8 51 /) C-index
$90.755(95%CI:0. 645~0. 865) , FIF A3 XI5 C-index ATFIIE R 0. 760, ZE18  AFHEIEK B
M PR 85 1gG /K (24 h JREE &8 T & PNS BULE A a8 T 24 i 2l Sz fa s R 2
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[Abstract] Objective To investigate the clinically relevant risk factors for steroid resistance in
newly diagnosed and treatment-naive children with primary nephrotic syndrome (PNS). Methods A ret-
rospective analysis was performed on the clinical data of 406 children with PNS admitted to the Depart-

ment of Nephrology, Rheumatology, and Immunology of Children’ s Hospital Affiliated to Zhengzhou
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University from January 2020 to December 2024. According to whether the children were sensitive to ste-
roid therapy, they were divided into a steroid-resistant nephrotic syndrome group (7=36) and a steroid-
sensitive nephrotic syndrome group (72=370). Logistic regression analysis was used to identify risk factors
for steroid resistance in children with PNS. To assess the robustness of the multivariable regression
model, receiver operating characteristic curve analysis was performed to evaluate its predictive value, and
five-fold cross-validation and Bootstrap methods were used for internal validation. The concordance in-
dex (C-index) was used to assess discrimination. Results There were significant differences between
the two groups in age (5.89 [2.96, 9.17] years vs 3.87 [2.62, 6.24] years) , microscopic hematuria
(39% vs 11%) , lymphocyte count (3.50 [2. 44, 5.00]x10°/L vs 4. 26 [3. 04, 5.92]%10°/L) , estimated
glomerular filtration rate (120. 00 [93.93, 120. 00] mL+min™+[1.73 m*]™ s 120. 00 [ 120. 00, 120.00]
mL-min™-[1.73 m*]"), IgG (2.83 [1.14, 3.84] g/L vs 1.89 [1.01, 2.85] g/L.), IgA (1.15[0. 97,
1.44] g/L vs 0.94 [0.64, 1.37] g/L), blood urea nitrogen (5.45 [3.73, 8.30] mmol/L wvs 4.30
[3.40, 5.70] mmol/L.), urine protein-to-creatinine ratio (5.19 [3.92, 9.98] vs 4.35 [3.28, 6.78]),
urinary B,-microglobulin (447.90 [259. 10, 1264.40] pg/L vs 339.80 [221.80, 652.70] pg/L.), and
24-hour urinary protein excretion (137. 04 [90. 00, 198.02] mg/kg vs 108.70 [76. 95, 157.39] mg/kg)
(P<<0.05). Multivariable logistic regression analysis showed that increasing age (OR=1.205, 95%CI:
1.025-1.416) , microscopic hematuria (OR=4. 058, 95%CI: 1.623-10.141) , elevated IgG level (OR=
1.385, 95%CI: 1.060-1.810) , and increased 24-hour urinary protein excretion (OR=1.011, 95%CI:
1.005-1. 018) were risk factors for steroid resistance in children with PNS (P<C0.05). Receiver operat-
ing characteristic curve analysis showed that the combined prediction of steroid resistance by these four
factors had a sensitivity of 91. 4%, a specificity of 56. 7%, and an area under the curve of 0. 770 (95%CI:
0. 687-0.853, P<<0.001). Bootstrap validation showed that the C-index of this regression model was
0.755 (95%CI: 0.645-0.865) , and the mean C-index from five-fold cross-validation was 0. 760.
Conclusion Increasing age, microscopic hematuria, elevated IgG level, and increased 24-hour urinary
protein excretion are independent risk factors for steroid resistance in children with PNS.

[Key words] Nephrotic syndrome ; Steroid resistance ; Child ; Risk factor
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Lo MR LR IBIT 1Y S 53 i
K PO R B 9 25 A 1 (steroid-sensitive nephrotic
syndrome, SSNS) 41 (#=370) f1 SRNS 4 (n=36) .
SSNS A & L Ky ik Je #5 /2 1 (2 mg-kg'-d" 5 60
mg-m?>-d’, i KF & 60 mg/d) IR <4 & IR & 1 5
BATE. SRNS 2L Tk JEAR 2 BRI >4 i IR
A EE

2. AR (D) — MO AR MR B
PR I RAFFIE (G0 s 4 5 (2) SEBR = A A« 21
s ORA R i 08 N1 A S N (104 77 s N R 6 % e
JHL K5 7k T 0 3 e TR L 4 3 e e
VA R e G S VR T A 4 e i WA R
R R AR b SR HE R EE
PRE A KB /N Bk g i %8 (estimated glomerular fil-
tration rate, eGFR) . = I H 1 | o A [ i 45 A= {2
F8h5 s IgA IgG IgE T ik B 40 i LE 9] . T8 Ik I 240 e
Fu i) T4 bk B 40 Y L 5] L CD4/CDS 48 B i 4 48 b 5
N- Bt -B-D 28 5 1 4 0 1l IR ol SOk 1 IR
BB R RMERER 24 hREA S REH
JULTF LU A5 PR AE AL A7 R B 5 2% B8 B AN [R] 47 3 B 1l JULTEF
22BN ] AT 38 3 Schwartz 2 206 1 ILEF
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mL-min"- (1. 73 m*)" 71555 (3) B k&R /5 H 4 5 (4)
BITIE L : PNS LN HIER 5 IR L B 1]

= It F ok

RHISPSS 26. 0 K AFHEATSE b . FF 5 IERS
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PNS LR 2552 R &, @57 JL# PNS &4
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(receiver operating characteristic curve, ROC ] £& )
A3 B L 38 2R T 2 7 B AN i R — B R 2
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VARSI 9 DX 43 B, >R FH L3758 LB HIE Fl Bootstrap 15
AT B B I (FE & A #=1000) , 15 2] C-index.
C-index BUE T 0~1. 0, {E 8 A 2 1] 345 A
FaE . P<<0.05INhEREAGIHT R,
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370 1] SSNS L 250 4] £ 120 9], AL 4F
% 3.87(2.62,6.24) % . 36 ] SRNS /& JL 1 5 22
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Tab 1 Comparison of baseline characteristics of children between the two groups

e JE| SRNS 4 (7=36) SSNS 41 (n=370) Z/y 1 PH
T2 M(Q,,Q;) ] 5.89(2.96,9.17) 3.87(2.62,6.24) -2.407 0.016
FELHI(%) ] 22(61) 250(68) 0.619 0.432
IREAER kg/m?,M(Q,,Q;) ] 18.52(17.20,20. 86) 17.80(16.79,19. 36) -1.509 0.131
FIGE L (%) ] 4(11) 23(6) 0. 600 0. 438
B[] (%) ] 29(81) 295(80) 0.014 0. 096
B N IR (%) ] 14(39) 40(11) 22. 430 <<0. 001
I 7 5 (48] (% ) ] 13(36) 100(27) 1.300 0.254

TE : SRNS iR i 25 2 B g 2355 AiE s SSNS Jhyiff 32 U B i B 11k



I R B G 28 2026 4F 10 H 2 26 %55 10 ] J Clin Nephrol, October 2026, Vol. 26,No. 10 ° 929

®2 MALRILIR E R AR AL

Tab 2 Comparison of laboratory test indicators of children between the two groups

EYE| SRNS 21 (n=36) SSNS 21 (#=370) t/Z/ 1E Py
YR (g/1) 4.83(3.67,5.83) 5.00(4.32,5.90) -0.815 0.415
M4 4 (<10%/1) 9.10(5.98,12.03) 9.42(7.10,11.59) -0.743 0. 457
ML A (g/L) 126.00(118.50,136.00) 130. 00(122.00,139.00) -1.534 0.125
oA AR (< 10°/1) 3.76(2.53,6.76) 3.37(2.49,5.31) -0. 858 0.391
WA (}10°/1) 3.50(2. 44,5.00) 4.26(3.04,5.92) -2.233 0.026
LT YAAIRE % (mm/h) 78.00(53. 00,92.25) 78.00(57. 50,97.00) -1.025 0.305
HEH(g/L) 15.40(13.50,18.58) 14.60(12. 68,17.20) -1.438 0. 150
R (g/L) 20.85(19.70,23.25) 20.60(19.10,22.01) -0.743 0. 457
JRZ A (mmol/L) 5.45(3.73,8.30) 4.30(3. 40,5.70) -2. 066 0. 039
eGFR[mL-min"+(1.73 m*)™"] 120. 00(93. 93,120. 00) 120. 00(120. 00, 120. 00) -3. 151 0. 002
=P Hith (mmol/L) 1.95(1.40,2.97) 2.05(1.42,2.73) -0.707 0. 480
A BT B (mmol/L) 9.43(8.00,12.18) 10.81(9.26,12. 34) -1.785 0.074
IgG(g/L) 2.83(1.14,3.84) 1.89(1.01,2.85) -2.266 0.023
IgM(g/L) 1.44(1.06,1.73) 1.43(1.13,1.83) -0.344 0.731
IgA(g/L) 1.15(0.97,1. 44) 0.94(0. 64,1.37) -2.113 0. 035
PRAE LI LG 5.19(3.92,9.98) 4.35(3.28,6.78) -2.341 0.019
IgE(TU/mL.) 644. 00(87.80,1805. 50) 547.15(141. 08,2422. 75) -0.536 0.592
FEEs R I (pg/L) 0.09(0.07,0.16) 0.09(0.06,0.15) -0.325 0.745
N-Zt--D & A A0 A (U/L) 63. 65(32.35,133.36) 46.37(26.47,75.54) -1.855 0. 064
JR ol TR H (mg/L) 96. 47(26.83,170.99) 51.71(22.22,129.37) -1.583 0.113
JREEBRAEH (mg/L) 15.39(13.76,26. 49) 17.41(13.55,23.82) -0. 097 0.923
JR B2 k& H (pg/L) 447.90(259.10,1264. 40) 339.80(221. 80,652. 70) -2.203 0.028
24 hJR#E A # (mg/kg) 137. 04(90. 00,198. 02) 108. 70(76. 95,157. 39) -2.194 0.028
Tk EL AR L 1) (%) 72.39(65. 00,76.27) 70.73(65. 40,75. 00) -0. 490 0.624
T8 Ik L 4t L LE A5 (%) 25.71(20.01,29.54) 23.00(20. 00,28.00) -1.391 0. 164
T4 3k EL 4 AR LA (%, 2£5) 39.31+8. 27 40.91+7.11 -1.266 0. 206
CD4/CD8 1.45(1.17,2.06) 1.74(1.37,2.22) -1.819 0. 069
INKC I 280 6 L B8] (% ) 6.49(4.09,11.75) 8.00(5.00,11.85) -1.216 0.224
I3 bk L 2 6 L 961 (% ) 18.97(16.00,24. 58) 18.85(15.06,24. 47) -0.617 0.537

TE : SRNS 2R i 25 41 H i 255 ik s SSNS SR BUB A B 25 511 s e GFR A AE 5 /NBRUE IS %8 CD4/CD8 o T4 R L 415 T8 k2

ML LA s NK O F AR AR DA s Bl AR 4, B M(Q,, Q,)

ST, A5 R R AR IR IS BT IR | = TgG KA
24 h JRAE (& TF i 2 PNS 8 LB 24 19 1 k6 A
£ (P<<0.05) , 15 2] [ 5 5 F2 Y=0. 186X} 4E#% (%)
+1. 401X 8 F IfiL JR +0. 326XIgG (g/L) +0. 011X
24 h R & (mg/kg)—6. 682, Y {H# KA i 2 it
21 AR g o (R 3)

V9 &I F8 AR 2t i & a2 6 Tl A

AERS TN R T 25 59 ROC <k P fR A 0. 622
(95%CI: 0. 513~0. 730, P=0. 017) , 5 1 #% W7 {5 K
5.77 %, BURFEE=0. 600, F5 5 FE=0. 698; 24 h JR & 1
I T 25 59 ROC /i 26 K i ALl 0. 612
(95%CI: 0. 514~0. 711, P=0. 028) , fix {£ #% W7 {5 M
129.27 mg/kg, B & =0. 629, 5 5 B =0. 604; Ifil
TgG K- FUN % K i 25 1 ROC #h4k T AR 0. 622

(95%CI: 0. 517~0. 728, P=0.017) , fic ££ # W7 {8 N
2.80 g/L, BB =0. 543, 55 5 B =0. 7415 B¢ 4 i
24 hJREE H = 5B IR A TG Bk G 34T FU )
ROC 1 £~ 1 FL A 0. 770 (95%CI: 0. 687~0. 853,
P<0.001) , BURE=0. 914, ¥ F: #=0. 567, 7ELLIT
A XEE T, C-index A I{E A 0. 760, F B % 1]
97 FE HLAA by i da favt S5z kg J1 . 3 Boot-
strap B BGHIE , (8] JF B AL 1Y C-index 4 0. 755(95%CI :
0. 645~0. 865) , $& 7~ B A HA B4 19 X 45 fig
(Kl1~3)

i ®

£ JLEE PNS 1l RAT B, 402 1 ik
254y, Fr 30U 2 (AR 22 S ok, HAR I TR
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#3 JLEPNSHEM 250 £ H & Logistic [FH 44T (n=406)

Tab 3 Multivariable logistic regression analysis of steroid resistance in children with PNS(7=406)

eIzt VA /A Frifeiz Wald i OR(95%CI) P
R AT (x10°/1) LR 0. 024 0.131 0.033 1.024(0.792~1. 325) 0.856
R (Z) TSR 0. 186 0.082 5.114 1.205(1.025~1. 416) 0. 024
B IR 1=K, 0=AK%HE 1. 401 0. 467 8. 980 4.058(1.623~10.141)  0.003
JRZ (mmol/L.) SR 0. 056 0. 067 0. 691 1.058(0.927~1.207) 0. 406
eGFR[mL min"+(1.73 m?) "] AR -0. 003 0.013 0. 050 0.997(0.971~1.024) 0.823
IgG(g/L) LA 0.326 0.136 5.711 1.385(1. 060~1. 810) 0.017
IgA(g/1) SR -0. 094 0. 416 0.051 0.910(0. 403~2. 056) 0.821
PRI FUILEF LG SR 0. 064 0. 042 2.288 1.066(0. 981~1.157) 0. 130
PR B2 R 1 (pg/1.) LA 0 0 4.041 1.000(1. 000~1.001) 0. 044
24 hRA& 1 (mg/kg) A 0.011 0.003 11. 082 1.011(1. 005~1. 018) 0. 001
W - -6.682 2.176 9. 434 - -
4 : PNS R & M B LR A1 s e GFR A BB /NERE R 3
1.0 T 80 .
— 7 |
08F r ol 6or i ]
r = =
0.6 T E 40
& —_ A4
ol [ 7 et 20f
e — Mg
I’ IeG
r/ 24 DIRE B s
24 " 055 060 065 070 075 080 085 090
[ 7 = — AR
1 . "~ w o
} , , , J B3 Bootstrap F Bl Bl T AL —EMEAE £ g o A
0 0:2 0 5 ‘0'6 08 12 Fig 3 Frequency distribution of the model concordance index
1557

1 PNS MR ERLEAE ; ROC M4 3288 TAERHEIRZ .
B 1 JLEPNSHEM LK F R ROC HIZE (1=406)

Fig 1 ROC curve of risk factors for steroid resistance in chil-

dren with PNS(#=406)
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Fig 2 Line plot showing the trend in the concordance index

across five-fold cross-validation

AT RE IR IR 2 v L B R RN I ARE
e A 5 T ) e DRS00 -5 207 0 % G S5 05 132 IR ¢
A, BEAE AT 5CH W7 PNS L2 75t IR it 25 30

under Bootstrap resampling

G HHZ RTHEOR MM R 2250 R LB LK
JEH S AR AR 2R MELATE S 2 Ry AL K. H
HBZ A R T BRI PNS 8L IER bk,
PR , 38 2 I RS AR 0 BT L 28 PNS R i 25 19 i 8
PR 2R RS A Ik PR 2 A 1 7 A R BNR Y T 5 o
ARHFFE S AT T ILE PNS & A 3R i 25 19 fE
R, KA >5.77 2 SR TS24 AR (P<
0.05), X GEEAEMFFELE R — 2. Cieek 557 By —I
5T A T 162 4] PNS &L, 38 Logistic [71 14 53
B BRI 25 4F 08 1 3 G, SRNS 1Y &k R 5 BT
Feo oK ZE T AR A Y TN AR B e LA =6 5 %
J& PNS LA A BER T 25 I fE R I R, #E— P ik
TR Ry BRI R A I R B TRV AR B
¥ 9% (minimal change disease, MCD) /& JL# PNS 1
LA B AL, [ PR LRE e A B2 4 H MCD
FRH DLAR 6 BER 2~7 %7, B K009 AF- I8 3 O, SR kb4
Bt B /3R i 4k (focal segmental glomerulosclero-
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sis, FSGS) 45 4 MCD 4% B 1 #4 5% 1L 3 7 - F
MCD FH XUk /D, 82 it 245 UBS AR R 35 m .- Cicek
SRR SR I A R I R BE T ML AR & PNS &
LR BRR T 25 W FE B P R, AR5 45 2R 5 I A
¥ o 2021 4F 0505 42 BR B L5 101 f5 2 24 0t R 1
T s 1) ™ o AR ] BEXH B /NER B A K BUR
PR S AN B IR S R A 1
IR EZ — , T 7E B 28 70 B o 2556 iE s 18] v g 24
FKHPIFSGS B £ . L, B F LK T 58 /& PNS &
L A BRI 25 1 FE B PR 2R 33 Ay I A B 10 14 50 9
BT 2 e AU B LR T AR

R R DR B S B /N R U L B B ) 7 E
1, FB T 5 A I 5 R AR 2 SRNS &L 24 h
PR B =>131 mg/kg I 245 g B 2 0 AT
FSGS. A5 45 F % 0 24 h bR A 11 100 3% 2% it
25 11 ROC Hh £k F 1 LR 0. 612, e 48 3 W 18 R
129. 27 mg/kg, SR FEG AT . T 0L, HED
24 h R 3K M &8 #0E , SRNS H LN FSGS i B2 Y
AT REE R, T FSGS &8 UL A3 2 i 245 40 ¢
P BEOCAS , T LA 24 h PR AR R R R R OR L
PNS %A 32T 24 i AU 38 . B bk T 40 i o =
A4 1gA 1gG  IgM Fl IgE Bk & 4E HIM !, X Se ik
A HE B2 PNS UL R AE . Sadat 1
5 & BE 5 SSNS 41 £ # #H Lb , SRNS 41 (345 (1)
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