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Objective: To analyze the clinical features of subacute necrotizing lymphadenitis (SNL) in children and to explore the risk factors for 
recurrence.
Methods: A retrospective case–control method was used to analyze 91 children with SNL admitted to Wuhan Children’s Hospital 
from June 2016 to December 2024. A total of 91 children diagnosed with SNL were included, including 8 cases with recurrence and 
83 without recurrence. Sixty-seven of the 91 children with SNL included underwent lymph node pathology, and 24 did not undergo 
lymph node biopsy. The 91 clinically diagnosed SNL patients were divided into a recurrence group and a non-recurrence group. The 
67 SNL cases that underwent lymph node pathological examination were also divided into recurrence and non-recurrence groups. 
Baseline information, clinical manifestations, and laboratory data were compared between the two groups, and univariate analysis was 
performed on the difference indicators. Binary logistic regression analysis was then used to explore the risk factors for recurrent SNL.
Results: Analyze of 91 SNL patients revealed significant differences in age at onset (p=0.032), fever duration (p=0.01), IL-4 
(p=0.037), and complement C3 (p=0.01) levels between recurrent and non-recurrent groups. Multivariate analysis identified older 
age (OR=1.32, CI: 1.04–1.69, p=0.025) and elevated complement C3 (OR=41.96, CI: 1.68–1049.04, p=0.023) as independent 
recurrence risk factors. In a distinct cohort of 67 children with pathologically confirmed SNL, significant differences emerged between 
recurrent and non-recurrent cases for age (p=0.023), fever duration (p=0.027), IL-4 (p=0.012), complement C3 (p=0.023), and serum 
creatinine (p=0.043). Here, multivariate analysis demonstrated that elevated complement C3 (OR=45.23, CI: 1.46–1402.72, p=0.030) 
at diagnosis was an independent risk factor for recurrence.
Conclusion: Older age of onset and elevated complement C3 may be risk factors for recurrence of SNL, with particular attention to 
elevated complement C3, and clinical follow-up is needed for this group of children.
Keywords: subacute necrotizing lymphadenitis, recurrence, risk factor

Introduction
Subacute necrotizing lymphadenitis (SNL), also known as Kikuchi-Fujimoto disease (KFD) or histiocytic necrotizing 
lymphadenitis (HNL), was initially described by Masahiro Kikuchi and Yoshihide Fujimoto in 1972.1,2 SNL is a benign 
self-limiting disease in which lymph nodes are the main lesions. Clinical manifestations lack specificity, mainly 
prolonged fever, enlarged lymph nodes, accompanied by leukopenia, hepatosplenomegaly, rash, etc.3 Definitive diagnosis 
relies on lymph node pathological examination. Histology revealed paracortical foci of coagulative necrosis (with 
karyorrhectic debris) surrounded by abundant CD68+/MPO+ histiocytes, CD68+/CD123+ plasmacytoid dendritic cells, 
and fewer variably sized CD8+ lymphocytes and immunoblasts.4 SNL typically occurs in individuals aged <40 years and 
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shows higher prevalence in Asia,3 though cases exist worldwide across ethnicities.5 Pediatric SNL is infrequently 
reported, and relapse occurs in some children with undefined probability. Crucially, risk factors for pediatric SNL relapse 
are poorly characterized due to limited studies. We retrospectively analyzed 91 children with SNL treated at our center 
since 2016, described their clinical presentation, and explored recurrence risk factors to improve prognostic strategies.

Materials and Methods
Study Population
The Institutional Review Board of Wuhan Children’s Hospital, Tongji Medical College, Huazhong University of Science 
and Technology, gave its approval to this retrospective case–control study (NO.2025R016-E01). We included in the study 
children who were diagnosed with SNL at Wuhan Children’s Hospital between June 2016 and December 2024.

SNL Inclusion Criteria
①Children under 18 years of age with unexplained fever lasting more than two weeks; ②Superficial lymph node 
enlargement, with or without tenderness; ③Leukopenia; ④Ineffective response to antimicrobial therapy for more than 
one week; ⑤The pathological changes of lymph node biopsy are consistent with SNL: Histology revealed paracortical 
foci of coagulative necrosis (with karyorrhectic debris) surrounded by abundant CD68+/MPO+ histiocytes, CD68 
+/CD123+ plasmacytoid dendritic cells, and fewer variably sized CD8+ lymphocytes and immunoblasts.6 ⑥ Children 
whose guardians declined lymph node biopsy, a complete examination was required to exclude infectious diseases (eg, 
tuberculosis infection), and other rheumatological-immunological and haemato-oncological diseases were excluded, and 
those whose temperature could be controlled by glucocorticoid treatment and did not recur within 4 weeks of stopping 
hormone administration could be included.

SNL Exclusion Criteria
(1) Those with incomplete clinical data; (2) participants lost to follow-up. We identified 95 potential SNL cases. The final 
cohort comprised 91 children after excluding two cases lost to follow-up and two with incomplete data, of which 67 were 
diagnosed by lymph node pathology (Show in Figure 1).

Figure 1 Flow chart of the patient selection process. 
Abbreviation: SNL, Subacute necrotizing lymphadenitis.
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Data Collection
Data on 91 children diagnosed with SNL were retrieved from the electronic medical record system and data platform of 
Wuhan Children’s Hospital: ①collected general demographic data: gender, age, body mass index (BMI) and hospitaliza
tion days. ②Clinical manifestations: fever, fever duration, fatigue, loss of appetite, rash, lymphadenopathy, lymph node 
tenderness, and maximum lymph node diameter. ③Laboratory results: white blood cells (WBC), hemoglobin (Hb), 
neutrophil (NEU), lymphocyte (LYM), platelets (PLT), eosinophil (EOS), C reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), procalcitonin (PCT), serum ferritin (SF), serum Na, Potassium (K), alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), serum globulin (GLB), serum albumin (ALB), serum creatinine (Scr), uric acid 
(UA), urea nitrogen (BUN), creatine kinase (CK), creatine kinase-MB (CK-MB), lactate dehydrogenase (LDH), 
triglycerides (TG), high-density lipoprotein Cholesterol (HDL), total cholesterol (TC), low-density lipoprotein choles
terol (LDL), activated partial thromboplastin time (APTT), thrombin time (TT), prothrombin time (PT), fibrinogen (FIB), 
international normalized ratio (INR), IL-2, IL-4, IL-6, IL-10, IFNγ, and TNFα, IgE, IgM, IgG, IgA, Complement C3, 
Complement C4, anti-streptolysin O(ASO), CD3+T, CD4+T, CD8+T, CD19+B, CD4+/CD8+T.

Statistical Analyze
Statistical analyses were performed using R version 4.4.1. The recurrence and non-recurrence groups were explicitly compared. 
Measurement data were assessed for normality; normally distributed continuous variables were expressed as mean ± standard 
deviation and compared using independent t-tests, between recurrence and non-recurrence groups. Non-normally distributed 
data were expressed as median (Q1, Q3) and analyzed with Mann–Whitney U-tests. Categorical data were reported as counts (%) 
and compared by chi-square tests. Univariate logistic regression (with recurrence status as the dependent variable) was first 
performed for variables showing significant intergroup differences (p<0.05). Multiple collinearity analysis was performed using 
Variance Inflation Factor (VIF). Variables with p<0.05 in univariate analysis were then entered into a multivariate logistic 
regression model to identify independent risk factors for recurrence group. Backward selection of control variables was used in 
regression analysis to validate the above results. Statistical significance was defined as p<0.05. Effect sizes are reported as odds 
ratios (OR) with 95% confidence intervals.

Results
General Demographic Data and Clinical Manifestations of SNL Non Recurrence 
Group and Recurrence Group
All SNL Children
The study cohort comprised 91 children with clinically and pathologically confirmed SNL, including 83 non-recurrent 
cases and 8 recurrent cases (recurrence rate: 8.8%; 53 males, 38 females). All patients presented with fever and 
lymphadenopathy. Constitutional symptoms included malaise (4.4%), anorexia (12.1%), skin rashes (20.9%), and 
lymph node tenderness (74.7%). Compared to the non-recurrent group (8.98±3.06), the recurrence group (11.54±4.42) 
showed significantly older age at onset (p =0.032) and prolonged fever duration (p = 0.01). No significant differences 
were observed in other baseline characteristics or clinical symptoms (Show in Table 1).

Children with Lymph Node Biopsy-Confirmed SNL
The cohort comprised 67 children with pathologically confirmed SNL, including 59 non-recurrent cases and 8 recurrent 
cases (recurrence rate: 11.9%; 43 males, 24 females). All patients presented with fever and lymphadenopathy. Associated 
symptoms included malaise (4.5%), anorexia (11.9%), rash (22.4%), and lymph node tenderness (71.6%). Compared to 
the non-recurrent group (8.89±2.80), the recurrence group (11.54±4.42) exhibited significantly older age at onset 
(p =0.023) and longer fever duration (p = 0.027). No significant differences were observed in other baseline character
istics or clinical symptoms (Show in Table 1).
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Routine Blood Counts, Inflammatory Markers, Biochemical and Coagulation Results of 
SNL Non Recurrence Group and Recurrence Group
All SNL Children
Laboratory parameters including complete blood counts, inflammatory markers, biochemical, and coagulation profiles 
showed no significant differences (p>0.05) between recurrent and non-recurrent SNL cases (Show in Table 2).

Children with Lymph Node Biopsy-Confirmed SNL
Among the included children with pathological diagnosis of SNL, the difference in creatinine elevation in the recurrence 
group was statistically significant (p =0.043) when compared to the no recurrence group, and the remaining indicators 
were not statistically different between the two groups (Show in Table 2).

Humoral Immunity, Cellular Immunity, Cytokines and Other Immunological Indicators 
of SNL Non Recurrence Group and Recurrence Group
All SNL Children
Among all the children with SNL included, complement C3 (p =0.01) was higher, and IL-4 (p =0.037) was instead lower 
in the recurrence group, which was a statistically significant difference, and the remaining immune indices were not 
statistically different between the two groups (Show in Table 3).

Table 1 General Demographic Data and Clinical Manifestations of SNL Non Recurrence Group and Recurrence 
Group

All SNL Children Lymph Node Biopsy Confirms SNL in Children

Indicator No Recurrence Recurrence p Value No Recurrence Recurrence p Value

No. of patients 83 8 59 8

Gender Male/Female: 53/38 Male/Female: 43/24

Male 48 (57.83%) 5 (62.50%) 0.798 38 (64.41%) 5 (62.50%) 0.916

Female 35 (42.17%) 3 (37.50%) 21 (35.59%) 3 (37.50%)

Age (years) 8.98±3.06 11.54±4.42 0.032 8.89±2.80 11.54±4.42 0.023

BMI 15.56 (14.15–18.07) 16.34 (14.71–20.20) 0.483 15.79 (14.41–17.48) 16.34 (14.71–20.20) 0.499

Hospitalization days 10.59±3.83 10.62±4.31 0.981 11.64±3.50 10.62±4.31 0.455

Time range of recurrence(days) 702.5(221.3–992.5) 702.5(221.3–992.5)

Fever 83 (100.00%) 8 (100.00%) 59 (100.00%) 8 (100.00%)

Duration of fever (days) 15.00 (13.00–18.00) 23.00 (17.50–33.25) 0.01 16.00 (13.00–21.00) 23.00 (17.50–33.25) 0.027

Fatigue Yes%: 4.4% Yes%: 4.5%

No 80 (96.39%) 7 (87.50%) 0.242 57 (96.61%) 7 (87.50%) 0.242

Yes 3 (3.61%) 1 (12.50%) 2 (3.39%) 1 (12.50%)

Loss of appetite Yes%: 12.1% Yes%: 11.9%

No 73 (87.95%) 7 (87.50%) 0.97 52 (88.14%) 7 (87.50%) 0.959

Yes 10 (12.05%) 1 (12.50%) 7 (11.86%) 1 (12.50%)

Rash Yes%: 20.9% Yes%: 22.4%

No 66 (79.52%) 6 (75.00%) 0.764 46 (77.97%) 6 (75.00%) 0.85

Yes 17 (20.48%) 2 (25.00%) 13 (22.03%) 2 (25.00%)

Enlargement of cervical lymph nodes 83 (100.00%) 8 (100.00%) 59 (100.00%) 8 (100.00%)

Lymph node tenderness Yes%: 74.7% Yes%: 71.6%

No 22 (26.51%) 1 (12.50%) 0.384 18 (30.51%) 1 (12.50%) 0.289

Yes 61 (73.49%) 7 (87.50%) 41 (69.49%) 7 (87.50%)

Maximum lymph node diameter (cm) 2.34±0.70 2.08±0.57 0.293 2.39±0.68 2.08±0.57 0.216

Notes: P values less than 0.05 are bolded. 
Abbreviations: SNL, Subacute necrotizing lymphadenitis; BMI, Body mass index.
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Children with Lymph Node Biopsy-Confirmed SNL
In children with pathologically diagnosed SNL, consistent with the results of all children with SNL, complement C3 
(p =0.012) was higher and IL-4 (p =0.023) was lower in the recurrence group, which was significantly different from the 
no recurrence group, while other immune indices were not statistically significant between the two groups (Show in Table 3).

Risk Factors of SNL Non Recurrence Group and Recurrence Group
All SNL Children
Among 91 children with SNL, significant differences emerged between recurrent and non-recurrent groups for age of onset, 
fever duration, IL-4, and complement C3 levels (p < 0.05). Multicollinearity diagnostics revealed no concerning correlations 

Table 2 Routine Blood Counts, Inflammatory Markers, Biochemical and Coagulation Results of SNL Non Recurrence Group and 
Recurrence Group

Indicator All SNL Children Lymph Node Biopsy Confirms SNL in Children

No Recurrence Recurrence p (U/t) No Recurrence Recurrence p (U/t)

N 83 8 59 8
WBC (109/L) 3.36 (2.55–3.84) 2.54 (2.28–3.35) 0.113 3.19 (2.46–3.83) 2.54 (2.28–3.35) 0.17

HGB (g/L) 115.83±10.41 119.12±20.99 0.445 115.34±10.20 119.12±20.99 0.399

LYM (109/L) 1.39 (0.96–1.71) 1.18 (1.02–1.40) 0.277 1.43 (0.96–1.70) 1.18 (1.02–1.40) 0.25
NEU (109/L) 1.55 (1.14–1.89) 1.14 (1.03–1.36) 0.159 1.54 (1.13–1.78) 1.14 (1.03–1.36) 0.238

PLT (109/L) 210.00 (167.50–251.00) 186.50 (165.75–196.00) 0.195 195.00 (159.00–238.00) 186.50 (165.75–196.00) 0.445

EOS (109/L) 0.40 (0.10–1.00) 0.50 (0.22–0.80) 0.955 0.40 (0.10–0.85) 0.50 (0.22–0.80) 0.815
CRP (mg/L) 5.88 (2.85–11.70) 6.00 (4.90–11.00) 0.644 5.36 (2.90–10.75) 6.00 (4.90–11.00) 0.474

ESR (mm/h) 23.00 (14.00–37.00) 21.50 (14.00–52.00) 0.689 23.00 (14.00–37.00) 21.50 (14.00–52.00) 0.713

PCT (ng/mL) 0.10 (0.07–0.15) 0.15 (0.06–0.32) 0.505 0.10 (0.07–0.15) 0.15 (0.06–0.32) 0.568
FERR (ng/mL) 184.19 (138.66–306.11) 239.41 (213.03–444.92) 0.104 211.70 (142.99–342.71) 239.41 (213.03–444.92) 0.223

Na (mmol/L) 138.18±2.40 138.85±2.63 0.454 138.35±2.44 138.85±2.63 0.588

K(mmol/L) 3.95 (3.71–4.29) 3.98 (3.70–4.34) 0.983 3.94 (3.70–4.23) 3.98 (3.70–4.34) 0.915
ALT (U/L) 20.00 (13.00–47.00) 18.00 (13.00–21.25) 0.664 21.00 (13.00–43.00) 18.00 (13.00–21.25) 0.51

AST (U/L) 38.00 (27.50–49.50) 28.00 (27.00–45.75) 0.496 39.00 (28.00–47.00) 28.00 (27.00–45.75) 0.445

GLB (g/L) 26.40 (24.40–29.15) 27.40 (25.08–30.65) 0.462 26.40 (24.35–28.95) 27.40 (25.08–30.65) 0.379
ALB (g/L) 41.63±2.80 42.26±4.14 0.56 41.63±2.65 42.26±4.14 0.558

TBIL (μmol/L) 5.80 (4.50–7.45) 6.80 (4.77–8.67) 0.396 6.10 (4.90–7.75) 6.80 (4.77–8.67) 0.568

Scr (μmol/L) 36.90 (32.90–44.30) 44.80 (40.18–57.25) 0.051 37.00 (33.15–44.00) 44.80 (40.18–57.25) 0.043
UA (μmol/L) 225.99±64.26 232.07±65.25 0.799 222.75±63.17 232.07±65.25 0.698

BUN (mmol/L) 3.69±0.93 3.63±0.60 0.875 3.69±0.90 3.63±0.60 0.874

CK (U/L) 72.00 (56.00–91.00) 88.00 (46.50–108.50) 0.589 74.00 (55.00–95.00) 88.00 (46.50–108.50) 0.656
CK-MB (U/L) 21.00 (16.00–28.50) 16.00 (13.50–19.75) 0.121 20.70 (16.00–29.00) 16.00 (13.50–19.75) 0.154

LDH (U/L) 417.00 (305.00–577.00) 387.50 (356.00–409.50) 0.806 410.00 (329.50–576.00) 387.50 (356.00–409.50) 0.685
TG (mmol/L) 1.05 (0.88–1.37) 1.22 (0.97–1.61) 0.501 1.03 (0.88–1.41) 1.22 (0.97–1.61) 0.588

HDL (mmol/L) 0.74 (0.66–0.88) 0.72 (0.65–0.81) 0.649 0.72 (0.63–0.90) 0.72 (0.65–0.81) 0.923

TC (mmol/L) 3.21±0.61 3.12±0.56 0.683 3.19±0.52 3.12±0.56 0.741
LDL (mmol/L) 2.00 (1.60–2.22) 2.07 (1.68–2.30) 0.801 1.95±0.44 1.99±0.52 0.796

APTT (s) 32.70 (30.75–36.55) 30.85 (29.07–32.88) 0.09 32.80 (30.85–36.70) 30.85 (29.07–32.88) 0.078

TT (s) 17.80 (17.20–18.70) 17.95 (16.95–18.40) 0.888 17.90 (17.30–19.10) 17.95 (16.95–18.40) 0.649
PT (s) 11.94±0.99 11.65±1.08 0.433 11.96±0.97 11.65±1.08 0.402

FIB (g/L) 3.39±0.52 3.77±0.74 0.058 3.41±0.50 3.77±0.74 0.076

INR 1.04±0.09 1.03±0.11 0.824 1.04±0.09 1.03±0.11 0.84

Notes: P values less than 0.05 are bolded. 
Abbreviations: SNL, Subacute necrotizing lymphadenitis; WBC, White blood cells; Hgb, Hemoglobin; LYM, lymphocyte; NEU, Neutrophil; PLT, Platelets; EOS, 
eosinophils; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; PCT, procalcitonin; FERR, ferritin; Na, Serum sodium; K, Serum Kalium; ALT, Alanine 
Aminotransferase; AST, Aspartate aminotransferase; GLO, Globulin; ALB, Serum albumin; TBIL Total bilirubin; Scr, Serum creatinine; UA, Uric acid; BUN, Blood urea 
nitrogen; CK, Creatine kinase; LDH, Lactate dehydrogenase; TG, Triglycerides; HDL, High-density lipoprotein cholesterol; TC Total cholesterol; LDL, Low-density 
lipoprotein cholesterol; APTT, Activated partial thromboplastin time; TT, thrombin time; PT, Prothrombin time; FIB, fibrinogen; INR International normalized ratio.
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Table 3 Humoral Immunity, Cellular Immunity, Cytokines and Other Immunological Indicators of SNL Non Recurrence Group and Recurrence Group

Indicator All SNL Children Lymph Node Biopsy Confirms SNL in Children

No Recurrence (n=83) Recurrence (n=8) p (Mann–Whitney U) No Recurrence (n=59) Recurrence (n=8) p (Mann–Whitney U)

IgE (IU/mL) 153.00 (95.70–298.00) 103.00 (95.17–135.00) 0.183 153.00 (97.20–262.00) 106.50 (95.17–213.00) 0.309

IgM (g/L) 1.18 (0.84–1.40) 1.05 (0.64–1.24) 0.287 1.17 (0.79–1.36) 1.05 (0.64–1.24) 0.368
IgG (g/L) 10.90 (9.58–12.95) 9.68 (9.18–12.67) 0.445 10.80 (9.42–12.80) 9.68 (9.18–12.67) 0.549

IgA (g/L) 1.72 (1.21–2.27) 1.83 (1.54–2.17) 0.542 1.67 (1.17–2.27) 1.83 (1.54–2.17) 0.422

C3 (g/L) 1.21 (1.14–1.35) 1.44 (1.36–1.48) 0.01 1.20 (1.13–1.34) 1.44 (1.36–1.48) 0.012
C4 (g/L) 0.33 (0.28–0.42) 0.42 (0.27–0.46) 0.505 0.33 (0.29–0.41) 0.42 (0.27–0.46) 0.45

ASO (IU/mL) 50.90 (39.70–101.50) 138.25 (51.65–326.75) 0.176 50.90 (24.50–78.35) 72.70 (50.90–261.50) 0.247
CD3+T (/μL) 1085.00 (745.50–1372.00) 1042.50 (967.75–1443.75) 0.634 1085.00 (725.50–1312.50) 1042.50 (967.75–1443.75) 0.568

CD4+T (/μL) 361.00 (100.50–617.50) 129.00 (75.00–355.50) 0.134 343.00 (93.00–570.50) 129.00 (75.00–355.50) 0.227

CD8+T (/μL) 460.00 (376.00–588.50) 561.00 (459.00–735.75) 0.159 460.00 (368.00–517.00) 561.00 (459.00–735.75) 0.124
CD19+B (/μL) 278.00 (180.00–390.00) 223.00 (174.00–300.25) 0.47 248.00 (174.50–381.00) 223.00 (174.00–300.25) 0.562

CD4+/CD8+T 1.05 (0.86–1.44) 0.80 (0.67–1.08) 0.116 1.05 (0.84–1.38) 0.80 (0.67–1.08) 0.164

IL-2 (pg/mL) 3.64 (2.77–4.52) 3.09 (2.17–3.88) 0.381 3.83 (3.03–4.52) 3.09 (2.17–3.88) 0.253
IL-4 (pg/mL) 3.20 (2.52–4.22) 2.29 (2.01–3.03) 0.037 3.20 (2.69–4.69) 2.29 (2.01–3.03) 0.023
IL-6 (pg/mL) 20.55 (12.71–27.06) 44.33 (17.96–65.06) 0.091 18.65 (14.22–27.13) 44.33 (17.96–65.06) 0.075

IL-10 (pg/mL) 5.39 (3.85–7.12) 4.69 (3.98–6.25) 0.604 5.55 (4.30–7.71) 4.69 (3.98–6.25) 0.333
TNF-α (pg/mL) 3.65 (2.84–4.71) 3.58 (3.08–3.91) 0.911 3.65 (3.24–4.89) 3.58 (3.08–4.13) 0.677

IFN-r (pg/mL) 26.72 (17.68–41.19) 34.14 (26.99–73.52) 0.466 26.72 (18.00–52.24) 34.14 (26.99–73.52) 0.588

ANA- 43 (60.56%) 5 (71.43%) 0.573 31 (62.00%) 5 (71.43%) 0.628
ANA+ 28 (39.44%) 2 (28.57%) 19 (38.00%) 2 (28.57%)

Notes: P values less than 0.05 are bolded. CD4+/CD8+T is a ratio. All SNL children were the sum of biopsy-confirmed or clinically diagnosed. No real values were excluded from the statistical analysis, and missing values were handled 
using k-nearest neighbor interpolation. 
Abbreviations: SNL, Subacute necrotizing lymphadenitis; Ig, Serum immunoglobulin; ASO, Anti-Streptolysin O; IL, Interleukin; IFN, interferon; TNF, Tumor necrosis factor.
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among predictors (VIF: duration of fever=1.07, age=1.06, IL-4=1.10, C3=1.17; all < 2.0). Logistic regression univariate 
analysis identified older age (OR=1.32, CI: 1.04–1.69, p=0.025) and elevated complement C3 (OR=41.96, CI: 1.68–1049.04, 
p=0.023) as significant risk factors. Subsequent multivariate analysis confirmed both as independent risk factors for 
recurrence. (Show in Table 4). The goodness-of-fit test showed satisfactory fit (χ² = 6.64, df = 8, p = 0.576).

In 91 pediatric patients with SNL, the backward selection method based on the AIC criterion validated the core findings of 
traditional regression analysis: age (OR=1.30, 95% CI: 1.03–1.74) and complement C3 (OR=92.4, 95% CI: 2.89–4570) 
remain independent risk factors for recurrence (both p < 0.05). IL-4 showed a protective trend in the multivariate interaction 
model (OR=0.50, 95% CI: 0.21–0.97, p=0.075), supporting its potential clinical value (Show in Table 5).

Children with Lymph Node Biopsy-Confirmed SNL
Among the 67 children with pathological diagnosis of SNL included, the differences in age, duration of fever, IL-4, 
complement C3, and serum creatinine among the above indexes between the recurrence group and the non-recurrence 
group were statistically significant. Multicollinearity diagnostics revealed no concerning correlations among predictors (VIF: 
duration of fever=1.07, age=1.89, IL-4=1.14, C3=1.21, Scr=1.95; all < 2.0), and the one-way regression analyses were 
performed separately, and the P-values of older age, high complement C3, and elevated creatinine were <0.05, and the results 
of the multifactorial regression analyses showed that elevated complement C3 (OR=45.23, CI: 1.46–1402.72, p=0.030) was an 
independent Risk factor. (Show in Table 4). The goodness-of-fit test showed satisfactory fit (χ² = 11.23, df = 8, p = 0.188).

In 67 pediatric patients with SNL, the backward selection method based on the AIC criterion revealed that C3 
(OR=91.7, CI: 2.47–8120, p=0.022) remained a significant risk factor with a larger effect size (OR increased from 45.23 
to 91.7), further emphasizing the importance of C3. For newly emerging Scr, although it was not significant in the 
traditional multivariate model (p=0.162), it became significant in the backward selection method (OR=1.1, CI: 1.01–1.22, 
p=0.039) (Show in Table 5).

Discussion
SNL is a rare and complex disease of unknown etiology and pathogenesis,7 and its diagnosis usually relies on a combination 
of clinical features, laboratory tests, and histopathological examination. The probability of recurrence of the disease has 

Table 4 Logistic Regression Distribution for Screening Risk Factors of SNL Non Recurrence Group and Recurrence Group

Indicator All SNL Children Lymph Node Biopsy Confirms SNL in Children

OR (Univariable) OR (Multivariable) OR (Univariable) OR (Multivariable)

Duration of fever 1.02 (0.99–1.06, p=0.178) 1.02 (0.98–1.05, p=0.291)

Age 1.29 (1.01–1.64, p=0.039) 1.32 (1.04–1.69, p=0.025) 1.33 (1.03–1.73, p=0.032) 1.18 (0.86–1.60, p=0.304)

Scr 1.10 (1.02–1.18, p=0.019) 1.07 (0.97–1.19, p=0.162)

C3 21.08 (1.13–394.86, p=0.042) 41.96 (1.68–1049.04, p=0.023) 24.25 (1.08–542.82, p=0.044) 45.23 (1.46–1402.72, p=0.030)

IL-4 0.58 (0.30–1.11, p=0.099) 0.50 (0.24–1.04, p=0.065)

Notes: P values less than 0.05 are bolded. 
Abbreviations: SNL, Subacute necrotizing lymphadenitis; Scr, Serum creatinine; IL, Interleukin.

Table 5 Backward Selection Method Based on AIC Criteria for Screening Risk Factors

All SNL Children Lymph Node Biopsy Confirms SNL in Children

Term OR CI_Low CI_High p_value Term OR CI_Low CI_High p_value

(Intercept) 1.24E-04 1.33E-07 3.23E-02 0.004 (Intercept) 5.17E-05 1.24E-08 3.73E-02 0.008
C3 9.24E+01 2.89E+00 4.57E+03 0.012 C3 9.17E+01 2.47E+00 8.12E+03 0.022
IL4 4.99E-01 2.06E-01 9.74E-01 0.075 IL4 4.77E-01 1.94E-01 9.24E-01 0.054
Age 1.30E+00 1.03E+00 1.74E+00 0.042 Scr 1.10E+00 1.01E+00 1.22E+00 0.039

Notes: P values less than 0.05 are bolded. 
Abbreviations: AIC, Akaike Information Criterion; SNL, Subacute necrotizing lymphadenitis; Scr, Serum creatinine; IL, Interleukin.
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been reported variably, with earlier reports ranging from 3% to 7%,8–10 and reports from Korea mentioning a prevalence of 
20.6%,11 and some even as high as 38.1%,12 and our findings of SNL recurrence in children ranging from 8.8% to 11.9%. 
Given the rarity of the disease, there is limited available data on the recurrence pattern and associated risk factors of SNL in 
children. To address this gap, we analyzed the clinical features of 91 pediatric SNL cases, one of the largest cohorts to date 
and examined a wide range of laboratory indices to identify potential risk factors for recurrence.

We analyzed all children with a clinical diagnosis and a pathological diagnosis, as well as children with confirmed 
lymph node pathology, separately, which ensured data completeness. We included children with fever and enlarged 
lymph nodes, and the male-to-female ratio analyzed by both methods was 53:38 and 43:24, both with a high prevalence 
in male children. There was a significant difference in clinical symptoms between the recurrent and no recurrence groups 
in terms of older age and longer duration of fever in the recurrent group. The reason may be related to the relative 
maturity of the immune system of older children and the change of response pattern to certain pathogens,13 such as the 
relative insufficiency of regulatory T-cells (Treg),14 which may have a low level of response to some immune processes, 
and therefore the prolonged duration of fever, which has been confirmed in the previous report,11 and the susceptibility to 
cause a second immune response if re-exposed to the same type of antigenic stimulus. Older age was found to be an 
independent risk factor for recurrence in all children with SNL in multifactorial regression analyses (OR=1.32, 95% CI 
1.06–1.64) and backward selection method (OR=1.3, 95% CI 1.03–1.74), which confirmed the reliability of the 
conclusions. However, it failed to enter the multifactorial model in the pathologically confirmed group, which may be 
related to the relatively restricted biopsy sample size.

In pediatric SNL patients with pathological confirmation, elevated serum creatinine distinguished recurrent cases 
(p<0.05) and persisted as an independent risk factor (backward selection p=0.039) in multivariate modeling, thus revealing 
its independent contribution when considering more variable combinations. Although none of the children met the criteria 
for acute kidney injury, our data suggest the potential for subclinical renal involvement in SNL, a finding not previously 
reported. The mechanisms may include the following causes: lymph node necrosis that may release procoagulant 
substances such as tissue factor may lead to renal capillary microthrombus;15 or tubular interstitial inflammation mediated 
by complement deposition that activates renal tubular epithelial cells and releases chemokines.16 We therefore recommend 
that children with SNL with elevated creatinine need regular monitoring of routine urine and urine protein/creatinine ratio.

In a study by In Yoo IH et al,12 low C3 expression levels were found in the recurrence group of SNL patients. However, 
data from Zhidan et al17 in China showed a slight increase in C3 values in the recurrence group. Although the differences 
between these two studies were not statistically significant. Our study found that in both the overall SNL cohort and the 
pathologically confirmed pediatric subgroup, complement C3 levels were significantly higher in the recurrent group 
compared to the non-recurrent group. Furthermore, using both statistical methods, elevated C3 levels were identified as 
an independent risk factor for SNL recurrence, strengthening the evidence for a robust association between high C3 and 
recurrence. However, the mechanism by which complement contributes to SNL remains unclear, we speculate that it may 
involve the following two aspects. First, C3 is the intersection of the complement classical/bypass pathway, and its 
elevation may reflect immune complex deposition,18 which can activate macrophages, release pro-inflammatory factors 
such as TNF-α and IL-1β, and exacerbate the necrosis of lymph node tissues.19 Second, complement activation products 
such as C5a can induce endothelial cells to express tissue factor and promote microthrombus,20 which may result in 
characteristic local necrotic changes. Therefore, we believe that complement C3 has a predictive value for SNL, and shorter 
follow-up intervals are recommended for children with elevated C3 levels at initial diagnosis (complement C3 > 1.48 g/L).

IL-4, a typical T helper 2 cell (Th2) cytokine,21 was significantly reduced in both all children with SNL and in the 
recurrence group of children with pathologically confirmed SNL, suggesting a suppressed Th2 immune response and thus 
a relative advantage for Th1 (eg, elevated interferon-γ (IFN-γ)) possibly prolonging the process of lymph node necrosis 
by activating cytotoxic T cells and macrophages.22 Meanwhile, it should be noted that decreased IL-4 was negatively 
correlated with elevated C3 (r=−0.37, p=0.02), suggesting that overactivation of the complement system may inhibit the 
process of Th2 differentiation. Previously, dendritic cells affected by C3a were found to inhibit IL-4 secretion in animal 
experiments,23 and whether this mechanism is present in SNL needs to be further verified.

Our study confirmed that older children and elevated complement C3 are independent risk factors for SNL recurrence, 
but the study has some limitations. Compared with previous studies,11,12 although our center included more cases of 
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children with SNL, the sample size was still limited, with only 8 cases in the recurrence group, and the analysis was 
retrospective, which may have caused bias in the results; therefore, it is necessary to conduct a multicenter prospective 
large-sample cohort study at a later stage to establish a relatively robust recurrence risk scoring model.

Conclusion
This study establishes for the first time that elevated complement C3 is an independent risk factor for SNL recurrence in 
children. Clinically, children with elevated C3 at initial diagnosis warrant intensified follow-up. We further identified 
older age as a potential recurrence predictor and observed possible subclinical renal impairment. Collectively, these 
findings directly enable risk-stratified clinical management and targeted therapies while providing novel mechanistic 
insights into SNL pathogenesis.
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