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Expression of serum PK2, CCL3 in neonates with necrotizing

enterocolitis and their clinical significance
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[Abstract] Objective To explore the expression of serum prokineticin 2 (PK2) and chemokine cytokine ligand3
(CCL3) in neonates with necrotizing enterocolitis (NEC) and their clinical significance. Methods A total of 127 NEC
neonates admitted to Qingdao Women and Children’s Hospital from January 2022 to January 2025 were selected as case
group, who were divided into stage I (n=35), stage [l (n=59), and stage [l (#=33) according to Bell staging criteria.
After 30 days of treatment, the patients were further categorized into good prognosis group (n=82) and poor prognosis
group (n=45) based on outcomes. Additionally, 127 healthy neonates were randomly selected as control group during the
same period. Serum PK2 and CCL3 levels were measured using enzyme-linked immunosorbent assay. Spearman rank cor-
relation was used to analyze the association between serum PK2, CCL3 and disease severity, while Pearson product mo-
ment correlation was employed to examine the association between PK2 and CCL3. Multivariate logistic regression was

used to assess the association of these markers with mortality risk. Receiver operating characteristic (ROC) curves were
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generated to evaluate their diagnostic value for NEC and predictive value for mortality risk. Results Compared with con-
trol group, PK2 and CCL3 levels were elevated in case group (P<<0.05). The AUCs for PK2, CCL3, and their combina-
tion in diagnosing NEC were 0. 857, 0. 865, and 0. 937, respectively, with the combined diagnostic value being superior
to that of either marker alone (Z=1.759, 1.643; P=0.017, 0.019). Compared with stage | patients, serum PK2 and
CCL3 levels were higher in stage [l and [l patients, with stage [l patients showing higher levels than stage [I patients
(P<<0.05). PK2 and CCL3 were positively associated with disease severity (r,=0. 681, 0. 702, P<<0.05), and PK2 was
positively associated with CCL3 (r=0. 734, P<C0. 05). Compared with good prognosis group, poor prognosis group had
higher PK2 and CCL3 levels (P<<0.05). High PK2 and high CCL3 were independent risk factors for poor prognosis in
NEC neonates (OR=1.914, 1.797; P<<0.05). The AUCs of PK2, CCL3, and their combination for predicting poor
prognosis in NEC neonates were 0. 796, 0. 800, and 0. 892, respectively. The combined predictive value was superior to
that of either single indicator (Z=1. 648, 1.579; P=0.019, 0.023). Conclusion Serum PK2 and CCL3 are up-regulated

in neonates with NEC, which are closely associated with disease severity and prognosis. Early combined detection may

serve as a biochemical marker for auxiliary diagnosis of NEC and prediction of poor prognosis in neonates.
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Figure 1 ROC curves of serum PK2 and CCL3 for diagnosing NEC

£3 WEBEAERIEEE NEC £JLMI7F PK2.CCL3 /K F (x £5,pg/mL)
Table 3 Comparison of serum PK2 and CCL3 levels in NEC infants with

different disease severity

2.2 PHAIMTE PK2.CCL3 /Kb 55X M4 i, o L n PK2 CCL3
e 1R 2H 1L 78 PK2.CCL3 7K FEF 5 (P<<0. 05) . WL 1, I 1 35 76.25+19. 92 30. 29+8. 04
I 481 59 98.13+22. 160 43.15+8. 699
® 1 WAEMFE PK2,CCL3 K F (x £5,pg/mL) I 3t 33 119. 87+23. 9002 56.3849. 8609
Table 1 Comparison of serum PK2, CCL3 levels between the groups F 33.272 73.993
2151 n PK2 CCL3 P <0. 001 <0.001
R 127 97.75+22.50 43.04+8.71 R R N
Xt B2 127 62.93+20. 12 20.18+7. 64 B DI DP=0.05: 45 T I A, @ P<0. 05,
. oo e 2.5 NEC BUR BLAFBULS TS A B ASULIG R VERHEE

2.3 Wil PK2,CCL3 X} NEC 2 Wifirf LA NEC
SBL Sk BH M A A 4l 5B 2E L o B A A 22 4l ROC
Mgk, IL¥ PK2.CCL3 K 1§ #5 Bt & i2 W NEC (1
AUC 4351/ 0. 857.0. 865.0. 937, $& ¥ I 4 1112 thr
A T8 — 48 br (Z=1.759,1.643, P = 0.017,
0.019), W% 2.Kl 1,

%2 I PK2.CCL3 X NEC 8 i i &
Table 2 Diagnostic value of serum PK2 and CCL3 for NEC

B gy g 2%

ki AUC95%CD P pg/mL) o
PK2 0.857(0.801~0.913) <C0.001 83.16 0.75 0.82 0.57
CCL3 0.865(0.811~0.920) <C0.001 35.38 0. 80 0.79 0.59
FEFRIES 0.937(0.909~0.965)  <<0.001 0.85 0.94 0.79

2.4 REFRE R E NEC B ILIMLE PK2,CCL3 K
Fede 5 1B JL s, 1A I &L v PK2,
CCL3 7K F-Fh, H I & L& F 11 B (3 P<0.05)
(W3 3)., Spearman BRAHIC 43 #T . IL{E PK2 A1 CCL3
SRR E S A (r, =0.681.,0.702, P<<0.05);
Pearson BV AN & #7, M3 PK2 5 CCL3 2 1FE A%
(r=0.734,P<0.05),

B OWEARHASHGE R4 Bell 4530 04 5% b e
MESHGEIT¥E X (P<0.05), W5 A R4 i
PK2.CCL3 /K& F g B 440 (P<<0. 05), IL5& 4,

x4 NECEBIFBAREMEZSH(x£s),.n(X1072)]

Table 4 Analysis of factors influencing poor prognosis in NEC infants
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Table 5 Analysis of factors influencing poor prognosis in NEC infants
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Figure 2 ROC curves of serum PK2 and CCL3 for predicting poor prog-

nosis in NEC infants
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