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Clinical characteristics and prognosis influencing factors
of Clostridium difficile infection in children of different age groups

XUE Ning, WEI Xuxia, XU Junjie, TANG Yunping, YANG Lu
(Department of Gastroenterology, Children’s Hospital of Shandong University, Jinan 250022, Shandong, China)

Abstract: Objective To analyze the clinical characteristics and prognosis of Clostridium difficile infection (CDI) in
children of different age groups and to explore risk factors for disease recurrence. Methods Clinical data from 63 chil-
dren with initial CDI admitted to Children’s Hospital of Shandong University from January 2019 to December 2024 were
retrospectively analyzed. Patients were divided into infant group (n =29, <3 years) and child group (n=34,3-12

years ). Based on post-treatment recurrence, they were further categorized into recurrence group (n=11)and non-recur-
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rence group(n=52). Employing statistical methods such as the Mann-Whitney U test and y” test, this study compared
clinical data between two groups, summarized clinical and endoscopic characteristics, and identified risk factors for CDI
recurrence through binary logistic regression analysis, with the predictive value of these factors for recurrence evaluated
using receiver operating characteristic (ROC) curve analysis. Results Diarrhea and hematochezia were most common
in infant group, while diarrhea, abdominal pain, and hematochezia predominated in child group. The incidence of
abdominal pain(73.52 % vs. 34.48% ) and erythrocyte sedimentation level [ 7.00(3.75,10.25) mm/h vs. 3.00(2.00,
5.00) mm/h ] were significantly higher in child group than infant group ( P<0.05). All patients underwent colonoscopy.
The colonoscopy positivity rate was 62.06% in infant group ( predominantly mild), and 64.70% in child group
( predominantly moderate ). The infant group exhibited a lower degree of endoscopic severity compared to the child
group (P<0.05). Patients received single or combined anti-CDI therapy. At 2-month follow-up, there was no significant
difference in recurrence rates( 17.24% vs. 17.65% ) between two groups ( P>0.05). Further analysis of recurrence (11
cases) and non-recurrence (52 cases) groups showed higher rate of inflammatory bowel disease (36.36% vs. 1.92%) ,
higher white blood cell count[ (12.72+2.44)x10°/L vs. (8.89+3.15)x10°/L], higher C-reactive protein[ 11.49(7.31,
13.67) mg/L vs. 3.20(1.56,3.65) mg/L ], higher fecal calprotectin [ 341.90(226.80,431.00) pg/g vs. 89.30(29.03,
183.28) wg/g] levels in recurrence group ( P<0.05)and lower serum prealbumin [ ( 139.00£26.87) mg/L vs. (170.70+
46.27)mg/L] in recurrence group ( P<0.05). Binary logistic regression identified high fecal calprotectin (OR=1.009,
95%Cl1.1.001-1.017) was anindependentrisk factor for recurrence in children with CDI. ROC curve analysis demonstrated
that fecal calprotectin predicted recurrence with an area under the curve of 0.886, a sensitivity of 0.727, a specificity of
0.942, and an optimal cut-off value of 300.30 pg/g. Conclusion Clinical symptoms and inflammatory markers of CDI

vary minimally between age groups, but colonoscopy severity differs. High fecal calprotectin may be an independent risk
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factor for recurrence, warranting clinical attention.
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Table 1 General information of the children between two groups

—fRARAE B4 )L (n=29) L (n=34) X P
5 0.01 0.923
5 15(51.72) 18(52.94)
e 14(48.28) 16(47.06)
25
biER 8(27.58) 13(38.23) 0.79 0.371
R 3(10.34) 8(23.52) 1.88 0.169
LRI
RAEE 2(6.89) 4(11.76) 0.678
GG 1(3.44) 1(2.94) >0.999
ol 2(6.89) 1(2.94) 0.590
i O C I R 3(10.34) 1(2.94) 0.326
Iy i 0(0.00) 1(2.94) >0.999
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Table 2 Comparison of major clinical characteristics and inflammatory markers in CDI

LD B ILH (n=29) JLEH (n=34) Y/t/Z P

i b 29(100.00) 32(94.11) 0.495
8 1f, 17(58.62) 20(58.82) 0.00 0.987
i 9 10(34.48) 25(73.52) 9.66 0.002
mg it 9(31.03) 13(38.23) 0.36 0.550
K 8(27.58) 10(29.41) 0.03 0.873
I A A8/ (x10° /1) 9.61+2.74 9.52+3.85 0.09 0.922
C MW EH/ (mg/L) 3.20(2.52,10.13) 3.33(2.95,9.74) 0.52 0.605
1YL/ (mm/h) 3.00(2.00,5.00) 7.00(3.75,10.25) 3.07 0.002
S TEA(pe/g) 98.50(32.93,240.03) 112(36.00,264.30) 0.17 0.863
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Figure 1 Colonoscopy manifestations of Clostridium difficile colitis
A-C. Colonoscopy in severe Clostridium difficile colitis revealed hyperemia and edema of the mucosa in the transverse
colon, descending colon, and sigmoid colon, with scattered punctate elevated yellowish-white pseudomembranous lesions
(black arrow ) , some of which coalesced into confluent plaques; D Histopathological examination of the mucosal biopsy
showed degeneration and exfoliation of the colonic epithelial cells, vascular dilation and congestion in the lamina propria,
with abundant neutrophilic infiltration ( black arrow) , along with scattered lymphocytes and plasma cells, and glandular
degeneration (HE, x400).
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Table 3 Colonoscopic findings and grading of the children in two groups

iR s R B ILH (n=29) JLEH (n=34) X P
2 n e s A M 18(62.06) 22(64.70) 0.05 0.828
W B 5y At 0.85 0.653
NN N ] 5(27.77) 8(36.36)
e a7 10(55.56) 9(40.91)
ik 3(16.67) 5(22.73)
Wi o B -3.24 0.001
BRE 14(77.78) 7(31.81)
alis 3(16.66) 12(54.55)
A 1(5.56) 3(13.64)

24 BIrRWE (BILAL 5 1), L6 1)) , 41 AR R TG
23097 A BULEIRRAEIR e th e, o ag 2R (P>0.05) , B A LI 4T I A+ 7 7 &
YeE S LB e R, MBEE25 2 A R+si AW EBRANr TR, A 2R BILERIT 2
OSR]I AT REYT, A 11 BUEILIR R E R K AR, RIBLE 2 Wik, WK 4,
F4 WHEAYT TR KB

Table 4 Comparison of treatment and outcomes between two groups

HIT KBS B4 L (n=29) JLEL (n=34) X P
BIT R 0.32 0.854
2 AR TR 4(13.79) 6(17.65)
FH T 19(65.52) 20(58.82)
H g+ TR R 6(20.69) 8(23.53)
BE 5(17.24) 6(17.65) 0.01 0.966
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2.5.1 PRHZESHILS H, 2 RAMBRTAEAKERTRE LA, Z5A
1 BlawiaIT R 2Rk (EEM),52 HIRE  SZil¥E X (P<0.05), WES,
R(RERMN) , BRAAIRAEVERRGH LA 40
F5 RERULEBILAE K LI RS A

Table 5 Comparison of clinical characteristics between children with non-recurrence and recurrence groups

I R4 1 HRHA(n=11) KE KM (n=52) )/t P
R 4.90(1.00,8.00) 3.95(1.05,8.00) 0.12 0.906
P 0.26 0.613
5 5 28
“ 6 24
BYTAREE 0.23 0.632
2019—2021 4E 4 23
2022—2024 4 7 29
BRI 4(36.36) 1(1.92) 0.003
G E At e 2(18.18) 1(1.92) 0.076
B A 2(18.18) 1(1.92) 0.076
A s 2(18.18) 0(0.00) >0.999
A I R G R 0(0.00) 1(1.92) >0.999
IR AN B R 0(0.00) 1(1.92) >0.999
bR 2R 4(36.36) 17(32.69) >0.999
T TaIE Y 4(36.36) 7(13.46) 0.089
s 11(100.00) 50(96.15) >0.999
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1 4035 (x10° /1) 12.72+2.44 8.89+3.15 3.78 <0.001
C W H/ (mg/L) 11.49(7.31,13.67) 3.20(1.56,3.65) 3.15 0.002
L3/ (mm/h) 6.00(2.00,7.00) 5.00(2.00,9.50) 0.17 0.868
BEHTEA/ (pg/g) 341.90(226.80,431.00) 89.30(29.03,183.28) 4.00 <0.001
IMEHT A8 A/ (mg/L) 139.00+26.87 170.70+46.27 2.18 0.033
7k e g IR 10(90.90) 31(59.61) 2.66 0.103
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Table 6 Multivariableanalysis of factors associated with CDI recurrence

KR B SE X P OR 95%CI
B I RAEPE 2.374 1.456 2.66 0.103 10.744 0.619~186.446
RSN 0.168 0.171 0.97 0.326 1.183 0.846~1.654
C R M 0.013 0.036 0.13 0.724 1.013 0.944 ~1.086
ZEEE LA 0.009 0.004 4.44 0.035 1.009 1.001~1.017
MIERTHEA -0.018 0.013 1.87 0.172 0.983 0.958~1.008
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Figure 2 ROC curve of fecal calprotectin for predicting CDI
recurrence
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