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[ Abstract] Objective To investigate the relationship between serum levels of cytotoxic T- lymphocyte antigen-4
(CTLA4) and S100 calcium-binding protein A12 ( SI00A12 ) and the condition and prognosis of children with primary ne-
phrotic syndrome (PNS).Methods A total of 129 children with PNS admitted to the Department of Pediatrics, Affiliated
Hospital of Xuzhou Medical University from June 2019 to June 2021 were retrospectively selected as the PNS group. Ac-
cording to different conditions, the children were divided into simple PNS subgroup (69 cases) and nephritis PNS subgroup

(60 cases); According to the prognosis of 3 years after treatment, the children were divided into poor prognosis subgroup
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(23 cases) and good prognosis subgroup (104 cases).108 healthy children were selected as healthy control group. The levels
of serum CTLA4 and S100A12 were detected by enzyme-linked immunosorbent assay. Pearson method was used to analyze
the correlation between serum CTLA4, S1I00A12 levels and serum Alb levels, renal function indexes in children with PNS.
Multivariate Logistic regression analysis was used to analyze the influencing factors of poor prognosis in children with PNS.
The receiver operating characteristic (ROC) curve was used to evaluate the predictive value of serum CTLA4 and S100A12
levels for poor prognosis in children with PNS. Results The serum CTLA4 level in the PNS group was lower than that in
the healthy control group, and the serum S100A12 level was higher than that in the healthy control group (#/P=22.138 / <
0.001,17.374 / <0.001); The levels of serum S100A12, BUN, SCr and 24 h urine protein in the nephritis PNS subgroup were
higher than those in the simple PNS subgroup, and the levels of serum CTLA4 and Alb were lower than those in the simple
PNS subgroup (#/P = 11.092 /<0.001,7.832 / <0.001,7.379 / <0.001,8.090 / <0.001,14.359 / <0.001,7.455 / <0.001); Pearson
correlation analysis showed that serum CTLA4 level in children with PNS was positively correlated with Alb level, and nega-
tively correlated with BUN, SCr and 24 h urine protein level (/P =0464 /0.001, -0365 / 0012, -0.328 / 0.019, -0.507 / <0.001 ).
Serum S100A12 level was positively correlated with BUN, SCr and 24 h urine protein level, and negatively correlated with
Alb level (#/P=0286/0031,0307 / 0.023,0427 / 0003, -0.338 / 0.009). The proportion of nephritis PNS, BUN, SCr, 24 h urine
protein and S100A12 levels in the poor prognosis subgroup were higher than those in the good prognosis subgroup, and
the levels of serum Alb and CTLA4 were lower than those in the good prognosis subgroup (x’/#/P=10841/ 0001, 6397/ <
0.001, 2.644 / 0.009, 11.690 / <0.001, 6.834 / <0.001, 5.558 / <0.001, 3.874 / <0.001 ); Nephritic PNS and high S100A12 were in-
dependent risk factors for poor prognosis in children with PNS[ OR (95 % CI') = 2.236 (1211 —4.131 ), 1.887 ( 1.114 —
3.197 )], and high CTLA4 was an independent protective factor[ OR (95 % CI) = 0439 (0221 -0.877 )]; The AUC of se-
rum CTLA4, S100A12 levels and the combination of the two in predicting the poor prognosis of children with PNS were
0.754,0.731 and 0959, respectively. The AUC of the combination of the two was greater than that of the single prediction (Z/
P = 3866/ <0.001,3.033/ <0001 ).Conclusion The decrease of serum CTLA4 level and the increase of SI00A12 level in
children with PNS are related to the aggravation of PNS and poor prognosis, which can be used as a marker for the progno-
sis of PNS.

[ Key words]  Primary nephrotic syndrome; Cytotoxic T-lymphocyte antigen-4;S100 calcium - binding protein A12;
State of the disease; Prognosis; Children
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Tab.1 Comparison of serum CTLA4 and SI00A12 levels between

healthy control group and PNS group

i %L CTLA4 S100A12
fat e it 2l 108 6.42 +2.01 89.17 +17.49
PNS 41 129 2.35£0.52 152.43 £34.28
t{H 22.138 17.374
P <0.001 <0.001
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Tab.2 Comparison of serum CTLA4, S100A12, Alb levels and

PNS  patients  with

renal function indicators in

different conditions

Bzl PNS W4l 158 PNS W4

b (n=69) (n=60) i P
CTLA4(pg/L) 2.61£0.23  2.05:0.21  14.359 <0.001
SI00A12(pg/L) 143.26 £9.76  162.98 £10.42 11.092 <0.001
BUN(mmol/L,) 6.43:1.06  8.95%2.42  7.832 <0.001
SCr(pmol/L)  106.35+9.35 119.42+10.77  7.379 <0.001
Alb(g/L) 23.05+1.33  20.35%2.65  7.455 <0.001
24 h REM () 2.96+0.43  3.76+0.68  8.090 <0.001
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Tab.3 Correlation between serum CTLA4, S100A12 levels and
serum Alb levels, renal function indicators
~ CTLA4 S100A12
o P P
Alb 0.464 0.001 -0.338 0.009
BUN -0.365 0.012 0.286 0.031
SCr -0.328 0.019 0.307 0.023
24 h JREH -0.507 <0.001 0.427 0.003
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Tab. 5

Multivariate Logistic regression analysis of factors affecting

poor prognosis in PNS patients

AR B SEMH Waldfi P{i OR{H 95% CI

5 471 PNS 0.805 0.313 6.615 <0.001 2.236 1.211 ~4.131
Alb -0.105 0.091 1.331 0.719 0.900 0.753 ~1.076
BUN 0.073 0.062 1.386 0.682 1.075 0.953 ~1.215
SCr 0.201 0.185 1.180 0.935 1.222 0.851 ~1.757

1
1
24 h jR&EFH 0.164 0.150 1.195 0.843 1.178 0.878 ~1.581
CTLA4 -0.821 0.352 5.440 0.004 0.439 0.221 ~0.877
S100A12 7 0.635 0.269 5.572 0.002 1.887 1.114 ~3.197

2.6 [fiLj% CTLA4 S100A12 /K% PNS & LHiG A
AT E 21 7E CTLA4 S100A12 7K - B
M A TN PNS LTS AN B 1 ROC fhi4k, 931
St 2 R AR (AUC) , 45 3 & 7R Il 3 CTLA4
S100A12 /K- K —FBA Tl PNS SBLTUGE A R 1
AUC 435147 0. 754 .0.731 0. 959, —F B4 AUC K
TR F (Z/P =3. 866/ <0.001,3.033/ <0.001),
ke E 1,

&4 ARG PNS LI R/ BRI 4

Tab.4 Comparison of clinical/pathological characteristics of PNS patients with different prognoses

W H i BRI W4 (n=104) Filfa AR (n =23) v Al PE
PER (% ) ] 5 64(61.54) 14(60.87) 0.004 0.952
5y 40(38.46) 9(39.13)
AR (2 x5, %) 7.16 £2.36 7.02% 2.13 0.262 0.794
iR (x £s,d) 5.04 +1.69 542+ 1.73 0.972 0.333
4 JE (& + 5, mmHg) 133.82 +9.42 134.26 +10.91 0.197 0.844
#F3K R (x 5, mmHg) 85.72+£7.13 86.25+ 7.36 0.321 0.749
s BRI 5] (% ) ] R A PE T % 53(50.96) 12(52.17) 0.530 0.912
F R A 1 A 29(27.88) 6(26.09)
/N AS T 20(19.23) 4(17.39)
Jaikb T Btk B /N Bkhg AL 2( 1.92) 1( 4.35)
WAL (% ) ] 4l PNS 62(59.62) 5(21.74) 10. 841 0.001
5 % 76 PNS 42(40.38) 18(78.26)
M4# (% + s, mmol/L) 140.27 +5.37 141.35 +6.09 0.852 0.396
M4 (% + s, mmol/L) 3.50 £0.26 3.52£0.23 0.340 0.734
TC(% +s,mmol/L) 5.46 £0.79 5.51 £0.87 0.270 0.788
TG( % +s, mmol/L) 2.32£0.57 2.36 £0.62 0.300 0.765
Alb(z +5s,g/L) 22.71 £2.16 19.56 +3.54 5.558 <0.001
BUN(% +s,mmol/L) 7.43 +1.09 9.05+1.14 6.397 <0.001
SCr(x * s, pmol/L) 113.44 +6.39 117.65 +8.95 2.644 0.009
24 h JRE (2 £5,8) 3.29+0.18 3.79 +0.21 11.690 <0.001
CTLA4(x 5, pg/L) 2.44 +0.36 2.13 +0.28 3.874 <0.001
SI00A12(x %5, ug/L) 152.19 +9.43 166.79 +8.49 6.834 <0.001
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Tab.6 The predictive value of serum CTLA4 and S100A12 levels
for poor prognosis in children with PNS

E R WHIE  AUC  95%CI  HURE PRI Z95FRE

CTLA4 2.29 pg/L 0.754 0.669 ~0.826 0.739 0.846 0.585
S100A12 159.63 pg/L 0.731 0.645 ~0.806 0.696 0.865 0.561
e 0.959 0.909 ~0.986 0.967 0.827 0.79%4

B 1 iy CTLA4 SI00A12 JK-F i PNS &L HUS A R )
ROC ik
Fig.1 ROC curve for predicting poor prognosis in PNS patients
based on serum CTLA4 and S100A12 levels
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