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Prediction of the risk of glucocorticoid-related metabolic side effects in children with newly diagnosed
nephrotic syndrome based on intestinal microecological characteristics

ZHANG Hui, YU Yanhui (Lianyungang First People’s Hospital s Nanjing Medical University Kangda College
First Affiliated Hospital s Xuzhou Medical University Affiliated Lianyungang Hospital s Lianyungang 222000,
Jiangsu ,China) ”

Objective To investigate the characteristics of intestinal flora in children with newly diagnosed primary
nephrotic syndrome (PNS) before hormone treatment, and to construct and validate a risk prediction model for
glucocorticoid-related metabolic side effects (GC-MSE) in children with PNS after hormone use. ~Methods The study
subjects were children with newly diagnosed PNS who were treated in the pediatric department of our hospital from March
2019 to March 2024. Fecal samples of the children were collected before hormone treatment for intestinal flora detection,
and their intestinal microecological characteristics were analyzed. According to whether GC-MSE occurred in the children

with PNS during the 6-month follow-up period, they were divided into GC-MSE group and Non-MSE group. LASSO
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regression and logistic regression analysis were used to explore the risk factors for GC-MSE in children with PNS. The

risk prediction nomogram model was constructed using the "rms" package of R 4. 2. 6 language,and the Bootstrap method
(repeated sampling 1 000 times) was used for internal validation. The prediction efficiency of the model was evaluated by
drawing decision curves,calibration curves,and ROC curves. Results A total of 120 children with newly diagnosed PNS
were included, of whom 32 (26. 66%) developed GC-MSE during the 6-month follow-up (GC-MSE group) and 88
(73.34%) did not develop GC-MSE (Non-MSE group). Analysis of intestinal flora characteristics showed that the
Shannon and Chaol indexes of children in the GC-MSE group were lower than those in the Non-MSE group. The relative
abundances of Faecalibacterium prausnitzii s Akkermansia »and Bacteroides in children with PNS in the GC-MSE group
were lower than those in the Non-MSE group, while the relative abundances of Enterobacteriaceae s Ruminococcus gnavus
(R _gnawus) »and Escherichia-Shigella in the GC-MSE group were higher than those in the Non-MSE group. Logistic
regression analysis showed that hormone cumulative dose ( Hormone _ Cumulative _ Dose ), Ruminococcus gnavus ,
Escherichia-Shigella s Faecalibacterium prausnitzii » Shannon, Chaol and body mass index (BMI) were influencing
factors for GC-MSE in children with newly diagnosed PNS after using hormones (P <C0. 05). Based on the above 7 risk
factors,a nomogram model for risk prediction of GC-MSE in children with newly diagnosed PNS after using hormones
was constructed. The area under the receiver operating curve (AUC) of the model was 0. 803 [95%CI (0. 703,0. 902) ];
the calibration curve of the model and the ideal curve had a good degree of overlap;the decision curve indicated that the
probability threshold of the model with good prediction efficiency was 0. 281-0. 826.  Conclusion The intestinal flora
characteristics of the GC-MSE group of children with newly diagnosed PNS are the increased relative abundance of
Enterobacteriaceae s Ruminococcus gnavus and Escherichia-Shigella , while the characteristics of the Non-MSE group are
the increased relative abundance of Faecalibacterium prausnitzii s Akkermansia muciniphila and Bacteroides. The
influencing factors of GC-MSE in children with newly diagnosed PNS after hormone use include Hormone Cumulative _
Dose s Ruminococcus gnavus » Escherichia-Shigella s Faecalibacterium prausnitzii , Shannon index, Chaol index and BMI,
among which Hormone _Cumulative_Dose is the most important risk factor. The constructed risk prediction nomogram
model for GC-MSE in children with newly diagnosed PNS after hormone use has good predictive performance.

[Keywords]) primary nephrotic syndrome in children;characteristics of intestinal flora;glucocorticoids; metabolic side

effects;nomogram model
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Table 1 Comparison of clinical characteristics between
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W% Non-MSE 41 (N=88) GC-MSEAI(N=32) 7/1* P

Age, M(Q1,Q3)
BMIM(QI,Q3)

8.00(7.00,9.00)  10.00(9.00,11.00)  4.378  <0.01

16.07(14.92,17.05) 18.24(17.19,19.06)  6.095  <0.01

LDL.M(QL.Q3) 2.41(1,82,3.0 2.61(1.84,3.01)  0.315  0.753
TC,M(QL.Q3) 4,49(3.84,5.29)  4.81(3.82,5.38) 1,080 0.280
TG,M(Q1,Q3) 1.20€0. 84,1.4 240.76,1.54)  0.653  0.514
Fasting Glucose, M(QI,Q3) 4,87(4. 42,5, 4,72(4,35,5.35)  0.421  0.674

Ser, M(QL,Q3)
HOMA_IR,M(Q1,Q3)
Uric_Acid, M(Q1,Q3)

44,29(38.45,51.20)  45.53(35.80,53.49) 0,226 0.822
2.00(1,58,2.15) 2.90(2.39,3.53) 5,946  <0.01
247.78(211.44,309. 85251, 10(186. 90,290 43) 0.522 0,602
BP_Systolic, M(Q1,Q3) 105, 88(98.70,110.33)104, 76(94. 81,113.58) 0.415  0.678
BP_Diastolic, M(Q1.Q3) 65.50(59.16,73.47)  65.59(60.13,72.63) 0.166  0.868
Hormone Cumulative Dose, 2030. 66 3581.72
M(QL.Q3) (1722,21,2319.94)  (3207.09,3916.03) S0 <000
Hormone Treatment Duration,
M(Q1.Q3)
Shannon, M(Q1,Q3)

11.58(9.55,13.56)  12.28(9.40,14.22)  0.593  0.533

3.61(3.50,3.69) 3.34(3.12,3.48)  6.317  <0.01

\ ; 153.10 136.60 )
Cheol, QL) Q0516270 amsoleen o <B
R_gnavus M(Q1,Q3) 0.02(0.01,0,03) 0.08(0,07,0,09) 8,133 <0.01
Escherichia _Shigella ,M(Q1,Q3) 0.02(0.01,0.03)  0.09(0.07,0,09) 8,350  <0.01
Faecalibacterium ;M(Q1,Q3) 0,09€0,07,0 0,03(0,03,0.04)  8.267  <0.01
Enterococcus JM(Q1,Q3) 0,01€0,01,0,01) 07(0.05,0.08)  8.35  <0.01
Akkermansia \M(QL,Q3) 0.06(0. 04,0, 06) 0.01€0.00,0.01) 8,356  <0,01
Bacteroides \M(Q1,Q3) 0.05(0. 04,0, 06) 0.08(0.07,0,09) 6,148  <0.01
Bifidobacterium, M(Q1,Q3) 05(0. 06) 05(0.04,0.06)  0.665  0.506
Lactobacillus, M(Q1,Q3) 0.03(0,02,0,04) 0.03(0,02,0.03) 0,089 0,929
1¢G,M(Q1,Q3) 10.13(8.97,11.7 7.36(6.77,8.70) 5,561  <0.01

2

1eE M(Q, Q) (60, 0958: 112“8. )0, 35;6125; gy LT RO
Bt (%) 45 (51.1%0) 20 (62.5%) 1221 0.269
No Immunosuppressant,n( %) 68 (77.3%) 9 (28.1%) 24,653 <0.01
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Table 2 Logistic regression analysis of influencing factors
for GC-MSE occurrence after glucocorticoid therapy in newly
diagnosed PNS children

FATEE S B SE 718 OR(95%CD P
BMI 0.192 0,094 2,041 1.212(1.008~1.458) 0.041
Hormone_Cumulative_Dose 0,001 0,000 2,052 1,001(1.000~1,001) 0.040
Shannon 0.585  0.297  1.970 1.795(1.003~3.213) 0,049
Enterococcus 0.172 0.263  0.654 1,188(0.709~1.990) 0.513
Chaol —0.064 0.024 2.638 0.938(0.894~0.984) 0.008
R _gnavus 0,042 0.020  2.124 1.043(1.003~1.085) 0.034
Bacteroides —0.016 0.014  1.119 0.984(0.958~1.012) 0.263
Escherichia _Shigella 0.050 0,022  2.333 1.052(1.008~1.097) 0.020
Faecalibacterium —0.220 0.108 2,045 0.802(0.649~0.991) 0.041
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