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Abstract. Background: Henoch-Schönlein purpura (HSP) is an immune-mediated vasculitis, and 

the formation of immune complexes may be triggered by exposure to Epstein-Barr virus (EBV) 

infection.  

Methods: We performed a five-year case-control study to evaluate the epidemiology and clinical 

characteristics of HSP associated with EBV infection.  

Results: The incidence of EBV-triggered HSP was 4.2%, while EBV infection in children with HSP 

was 0.9%; The EBV-triggered HSP cases had a significantly higher frequency of abdominal pain 

than the Mycoplasma Pneumoniae (MP)-triggered HSP group (χ2 = 8.024, p = 0.005); Significant 

differences were observed in the duration of abdominal pain (Z = -1.935, p = 0.027) between the 

two groups; C3 (t = 9.709, p < 0.001), IgA (t = 20.39, p < 0.001) and IgG (t = 6.407, p < 0.001) were 

significantly increased in the EBV infection group than those in the healthy control group. Notably, 

significantly higher proportion of CD19 (t = 6.773, p < 0.001) and lower proportion of CD56 (t = 

11.13, p < 0.001) was found in EBV infection group compared with healthy control group. The IgA 

level was higher than that of the non-infectious group (t = 2.162, p = 0.032), but their CD4/CD8 

ratio (t = 10.070, p < 0.001) and CD56 proportion (t = 2.096, p = 0.037) were significantly lower.  

Conclusions: Both cellular and humoral immunity were involved in the pathogenesis of EBV-

triggered HSP, leading to increased production of inflammatory mediators and immunoglobulins. 

Those events may cause or promote the development of systemic vessel vasculitis.  
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Introduction. Epstein-Barr virus (EBV) belongs to the 

gamma subfamily of herpesviruses and is classified as 

human herpesvirus 4. It is the main and important 

pathogen in children worldwide that seriously threatens 

their health and burdens patients, families, and society.1,2 

It has been reported that EBV is associated with 

various forms of vasculitis, such as Kawasaki disease, 

rheumatoid vasculitis, central nervous system vasculitis, 

and cutaneous necrotizing vasculitis.3-6 Henoch-

Schönlein purpura (HSP) is the most common vasculitis 

in children characterized by palpable purpura, arthritis, 

gastrointestinal symptoms, and renal involvement. 

Infections may be one of the several possible triggers 

participating in its pathogenesis.7,8 EBV has also been 
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reported to initiate HSP,9-11 but these reports are mostly 

individual cases. The data on the etiology and 

epidemiology of children with HSP and EBV infection 

are still insufficient. 

This study investigated the incidence of EBV-

triggered HSP. Further, it estimated the epidemiological 

characteristics of affected children, such as their age, 

gender, seasonal distribution, clinical manifestations, 

and related laboratory findings, to provide researchers 

and clinicians with more clinical data, which may help 

study EBV infection's role in the etiology of HSP. 

 

Methods. 

Patient selection. We recruited all patients with HSP 

between the ages of 2 and 15 years who were admitted to 

two hospitals in Hubei province, China, from January 

2015 to December 2019. The diagnosis of HSP was 

based on the European League against Rheumatism 

endorsed consensus criteria for HSP classification.12 

Children with HSP, excluding those with infection as a 

trigger, served as non-infectious cases for direct 

comparison. MP-triggered HSP cases, firstly reported in 

another paper,7 were also included in the control groups.  

 

Laboratory tests for EBV infection. Blood samples from 

patients were tested for anti-EBV viral capsid antigen 

(anti-EBV VCA- IgG), EBV capsid antigen (anti-EBV 

VCA-IgM), early antigen (anti-EBV EA-IgG) antibodies, 

or/and EBV-DNA. The diagnosis of an acute EBV 

infection was determined by one or more of the 

following criteria: (1) detection of anti-EBV VCA-IgM; 

(2) transient antibody response to anti-EBV EA-IgG; and 

(3) virus DNA concentration was ≥ 1 × 103 copies/mL in 

whole blood which was measured by real-time 

fluorescent quantitative PCR.13 In addition, children 

diagnosed with EBV infection, regardless of HSP, were 

surveyed.  

 

Laboratory data collection. The patients underwent 

other laboratory tests, such as cluster of differentiation 

(CD)3, CD4, CD8, CD19, CD56, immunoglobulin (Ig)A, 

IgM, IgG, complement (C) 3, and C4 concentrations. The 

differences in the laboratory findings among groups were 

studied by matched-pair analyses (including healthy and 

MP-triggered HSP controls). For each EBV-triggered 

HSP case, control groups were selected, which were 

matched for sex, age, and admission time.  

 

Exclusion criteria. The exclusion criteria were as 

follows: (1) patients with impaired immune functions or 

those who were receiving immunosuppressive therapies 

or were taking nephrotoxic drugs; (2) patients who 

received blood transfusions or other blood product 

treatment in the past six months; (3) patients with severe 

heart, liver, kidney, or other organ system diseases; (4) 

patients with incomplete clinical data; (5) patients with 

HSP associated with infections caused by other 

pathogens. 

 

Statistical analyses. Statistical analyses were performed 

using the SPSS ver. 21.0 software (SPSS, Inc., Chicago, 

IL, USA). Comparisons of the frequencies among groups 

were analyzed using Chi-square tests. In cases in which 

the data were not normally distributed, the 

nonparametric Mann-Whitney U test was applied. 

Comparisons of mean values between groups were 

performed using the independent sample t-tests. A P-

value of < 0.05 was considered statistically significant. 

 

Results. 
Incidence of EBV-triggered HSP. A total of 1437 

children diagnosed with HSP were enrolled; among them, 

819 were male and 618 were female, with a male-to-

female ratio of 1.33:1. The 61 HSP children with EBV 

infection included 38 boys and 23 girls (male: female = 

1.65:1). The incidence of EBV-triggered HSP was 4.2% 

(61/1437). 

 

Monthly of cases of HSP and EBV infection. The 

incidence of HSP cases was lower in summer and higher 

in winter, while EBV infection and EBV-triggered HSP 

had no obvious seasonal characteristics (Figure 1A).  

 

Age and gender distribution of HSP and EBV infection. 

A peak prevalence, mainly in the 2–5 years age range, 

was observed in the EBV infection cases, and after this 

age period, the prevalence decreased dramatically. 

However, a bell-shaped distribution pattern was also 

seen with a peak prevalence mainly in the 6–10 years age 

range in the HSP and EBV-triggered HSP cases (Figure 

1B). There was no significant difference in the male-to-

female ratio in the three groups (χ2 = 0.418, p = 0.811, 

Figure 1C). 

 

Clinical manifestations of EBV infection. Six thousand 

seven hundred ninety-four children were determined 

with positive results, including 4098 males and 2696 

females (male: female=1.52;1). A total of 63807 children 

were tested for EBV, and the rate of EBV infection was 

10.6% (6794/63807) (Table 1). The frequency of EBV 

infection developing HSP in children was 0.9% 

(61/6794). In the cases of EBV infection, a significantly 

greater frequency of EBV-triggered HSP was found in 

the age of 6-10 years (χ2 = 356.808, p < 0.001).  

 

Clinical manifestations of HSP with EB infection. The 

EBV-triggered HSP cases most frequently exhibited 

abdominal pain (39/61, 63.9%), followed by 

arthritis/arthralgia (34/61, 55.7%), and renal 

involvement (12/61, 20.0%) (Table 2). The clinical 

manifestations presented no significant heterogenicity 

between the EBV-triggered HSP group and the  
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Figure 1. A. Monthly or seasonal distribution of cases in HSP and EBV infection. B. Age distribution in HSP and EBV infection. C. Gender 

distribution in HSP and EBV infection. 

 

Table 1. The frequency of EBV infection in Chinese pediatric population. 

Age group 

(years) 
Diagnosis 

Positive rate of EBV 

infection (%) 

VCA-IgG 

(%) 
Areas Period Reference 

0-14 Real-time PCR 11.5 - Hangzhou,China 2010-2015 14 

1-10 Serodiagnosis  10.9 77.4 Beijing,China 2012-2013 1 

1-10 Serodiagnosis 5.8 77.8 Guangzhou,China 2012-2013 1 

1-14 Serodiagnosis 21.4 48.6 Wuhan,China 2013 15 

0 -14.9 Serodiagnosis - 76.4 United Kingdom 2002-2013 16 

6-19 Serodiagnosis - 64 United States 2003-2010 2 

0-103 Serodiagnosis 3.07 65.04 Italy 2007-2016 17 

 Present study 

Age group 

(years) 
Diagnosis 

Positive rate of EBV 

infection (%) 

VCA-IgG 

(%) 
Areas Period 

- 

2-3 

Real-time PCR, 

Serodiagnosis 

4226/41986 (10.1) 42.3 

Wuhan and Guangshui, 

China 
2015-2019 

4-6 1880/12947 (14.5) 72.4 

7-15 688/8874 (7.8) 82.3 

2-15 6794/63807 (10.6) 53.8 

non-infectious group. However, the EBV-triggered HSP 

cases had a significantly higher frequency of abdominal 

pain than the MP-triggered HSP group (χ2 = 8.024, p = 

0.005) (Table 3).  

Duration of main symptoms. The comparison of the 

duration of main symptoms of the non-infectious cases 

with infectious cases is presented in Table 2. Significant 

differences were observed in the duration of abdominal  
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Table 2. Clinical manifestations and duration of main symptoms between EBV infection cases and non- infected cases.  

Clinical manifestations 

Clinical manifestations duration of main symptoms 

EBV-triggered HSP group Non-infectious group Statistical analyses Statistical analyses 

Total cases (%) Total cases (%) χ2 p Z p 

Purpura 61 (100) 716 (100) - -1.155 0.124 

Arthritis/arthralgia 34 (55.7) 389 (54.3) 0.045 0.832 -1.207 0.114 

Abdominal pain 39 (63.9) 373 (52.1) 3.163 0.075 -1.935 0.027 

Renal involvement 12 (20.0) 146 (20.4) 0.018 0.893 -0.710 0.239 

 
Table 3. Clinical manifestations and duration of main symptoms between EBV-triggered HSP and MP-triggered HSP cases. 

Clinical manifestations 

Clinical manifestations duration of main symptoms 

EBV-triggered HSP group MP-triggered HSP group Statistical analyses Statistical analyses 

Total cases (%) Total cases (%) χ2 p Z p 

Purpura 61 (100) 131 (100) - -0.338 0.368 

Arthritis/arthralgia 34 (55.7) 77 (58.8) 0.158 0.691 -0.695 0.244 

Abdominal pain 39 (63.9) 55 (42.0) 8.024 0.005 -0.559 0.288 

Renal involvement 12 (20.0) 37 (28.2) 1.609 0.205 -1.195 0.116 
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Figure 2. Laboratory results of the EBV-triggered HSP cases, non-infectious cases (n=122), MP-triggered HSP cases (n=57) and healthy 

control (n=122), *,p＜0.05. 

 

pain (Z = -1.935, p = 0.027) between the two groups. 

 

Laboratory tests. As shown in Figure 2, C3 (t = 9.709, p 

< 0.001), IgA (t = 20.39, p < 0.001) and IgG (t = 6.407, 
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p < 0.001) were significantly higher in the EBV-infected 

group than those in the healthy control group. Notably, a 

significantly higher proportion of CD19 (t = 6.773, p < 

0.001) and lower proportion of CD56 (t = 11.13, p < 

0.001) was also found in EBV-infected group compared 

with healthy control group.  

The IgA level of the infected group was also 

significantly higher than that of the non- infected group 

(t = 2.162, p = 0.032), while CD4/CD8 ratio (t = 10.070, 

p < 0.001) and CD56 proportion (t = 2.096, p = 0.037) 

were significantly lower than those of the non- infected 

group.  

The laboratory results of C3 (t = 7.926, p < 0.001), 

C4 (t = 2.168, p = 0.032), IgA (t = 2.278, p = 0.025) and 

CD3 proportion (t = 2.450, p = 0.016) were significantly 

decreased in the EBV infection group than in the MP-

triggered HSP group, while the CD56 proportion (t 

=4.228, p < 0.001) increased significantly. 

 

Discussion. EBV seropositivity among populations has 

much geographic variation.1,2,14-17 Our study showed that 

the EBV seroprevalence rate of Chinese children aged 2-

3 years was 42.3%, and about 82.3% of children aged 7-

15 years had serological evidence of EBV infection. 

These percentages are similar to other reports on Chinese 

patients.1,14,15 In recent studies, the frequency of EBV-

triggered HSP has been reported as 7.2% to 8.5%, and 

the incidence of HSP cases in EBV infection was 

approximately 0.5-3.9% in China.18-21 In our study, the 

incidence of EBV infection in HSP cases was 4.2%, 

while that of EBV infection developing HSP in children 

was 0.9%. To our knowledge, only minimal information 

about the prevalence of EBV-triggered HSP is available 

in other countries and regions. Multi-centric studies with 

larger sample sizes from diverse backgrounds may 

provide more information about EBV-triggered HSP. 

The seasonality of HSP is determined by the infection 

that triggers it.7,22 However, no clear seasonal changes in 

the distribution of EBV-positive cases were found each 

month. Thus, the season might not be an influencing 

factor of EBV infection. 

The gender distribution of the incidence of HSP was 

also reported in some studies.4,23,24 In this study, 819 

were male, 618 were female, with a male-to-female ratio 

of 1.33:1. Based on the results, the boys were affected 

more often than the girls, and these findings were similar 

to earlier reports.8,23,24 Thus, the gender distribution of 

EBV infection was similar to that of HSP. 

Our findings demonstrated that EBV infection peaked 

in patients aged 2–5 years. However, a significantly 

greater frequency of EBV-triggered HSP was found in 6-

10 years. HSP is a common immune-mediated disease in 

children characterized by leukocytoclastic vasculitis 

involving the capillaries and IgA immune complexes' 

deposition. The entire IgA system is naturally deficient 

at the preschool stage, and it is manifested by the 

deficiency or low level of serum IgA and paucity of IgA-

producing cells in various tissues. As a marker of IgA 

system maturation the serum IgA level reaches the adult 

in adolescence,25 and that is probably one of the reasons 

why EBV-triggered HSP mainly occurs at school-age. 

We have done an investigation on the clinical 

manifestations of MP-triggered HSP in previous 

studies.11 The EBV-triggered HSP cases had a higher 

frequency of abdominal pain than the MP-triggered HSP 

group, and a significantly longer duration of abdominal 

pain was found in the EBV infection group compared 

with the non-infectious group. Wang et al. also 

concluded that EBV infection may be a risk factor for 

refractory gastrointestinal HSP after investigating the 

clinical outcome of mycophenolate mofetil in pediatric 

refractory gastrointestinal HSP.9 

Studies about the EBV-induced differentiation of B-

cells into IgA-secreting cells suggested a possible 

involvement of EBV in the pathogenesis of the systemic 

immune-mediated disease. It has been demonstrated that 

patients with systemic lupus erythematosus had strongly 

increased IgA levels against the EBV antigens compared 

to healthy individuals.26 Similarly, the IgA levels were 

also significantly increased in the EBV-triggered HSP 

group than in the healthy control and non-infectious 

groups. These findings may support the association 

between EBV infection and HSP.  

It has been demonstrated that the number of CD4+T 

cells and the CD4/CD8 ratio were reduced, while the 

number of CD8+T lymphocytes was increased in patients 

with HSP.27 In the present study, the CD4/CD8 ratio was 

lower than that of HSP. During EBV infection, B‐cells 

are infected first, followed by the activation of CD8+ T‐

cells. The TNF-α secreted by the activated CD8+ T cells 

can promote the release of other cytokines and 

chemokines, leading to tissue damage, stimulating 

endothelial cell and mesangial cell mitosis, and causing 

vascular inflammation synergistically with IgA.27 

Consequently, we considered that EBV infection might 

lead to or aggravate the immune dysfunction of patients. 

Natural killer (NK) cells play a vital role in the 

protective immunity against pathogen-infected cells. 

However, NK cell regulation disorder may hinder the 

clearance of exogenous antigens, resulting in immune 

damage. Consistent with previous studies,28 we found 

that the proportion of CD56 in peripheral blood of HSP 

patients decreased, and this proportion was even lower in 

EBV-triggered HSP cases. Similar findings were found 

in a study on EBV-triggered juvenile dermatomyositis.29 

Interestingly, comparing EBV-triggered HSP patients 

with those MP-triggered, laboratory tests showed a 

significant increase in the proportion of CD56 in the 

latter group. The previous study has implied that NK 

cells are over-activated and proliferated in Mycoplasma 

pneumoniae pneumonia cases, and the activation of NK 

cells may be indispensable in the pathogenesis of 
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pneumonia. Therefore, more attention should be given to 

the role of NK cells in the pathogenesis of EBV-triggered 

HSP. 

Although both EBV and MP infection may trigger 

HSP, our laboratory results show that the pathogenesis 

of HSP caused by these two pathogens may not be the 

same. Compared with the EBV-triggered HSP group, our 

results proved that IgA, C3, C4 and CD3 were 

significantly decreased in MP-triggered HSP patients. 

HSP has been confirmed to be related to the activation of 

the complement system, while complement can mediate 

MP cleavage through classical and alternative pathways 

and trigger an inflammatory response.30-32 Since C3 and 

C4 contribute to promoting the body's synthesis of 

antibodies, excessive consumption of complement 

components will eventually reduce the body's antibody 

levels. Therefore, we inferred that MP-triggered HSP 

might be caused by complement activation due to MP 

infection. Further study on these differences is required.  

 

Conclusions. Herein, we present 61 patients with HSP 

that was possibly caused by EBV infection. 

The incidence of EBV-triggered HSP was 4.2%, 

while EBV infection in children with HSP was 0.9%. 

This study shows that both cellular and humoral 

immunity were involved in the pathogenesis of EBV-

triggered HSP, leading to increased production of 

inflammatory mediators and immunoglobulins. These 

events may cause or promote the development of 

systemic vessel vasculitis. 
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