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Abstract
Immunoglobulin A vasculitis is the most common systemic vasculitis in children, typically presenting
with palpable purpura along with gastrointestinal, musculoskeletal, or genitourinary involvement. Human
Beta Defensin-2, is the first inducible antimicrobial peptide identified in humans and is mainly
synthesized by epithelial cells of the skin, lungs, and gastrointestinal tract and its levels increase in
inflammation. Because Human Beta Defensin-2 is an inflammation-induced peptide, we aimed to
investigate its potential role in immunglobulin A vasculitis. Serum Human Beta Defensin-2 levels were
measured using a ELISA kit according to the manufacturer’s protocol. Serum Human Beta Defensin-2
levels were significantly higher in the immunglobulin A vasculitis group than healthy controls (p = 0.005).
Among patients with immunglobulin A vasculitis, Human Beta Defensin-2 levels were higher in those
who are 10 years or older (p = 0.008), with normal acute phase reactant levels (p = 0.015), and higher in
who had spontaneous disease onset (p = 0.015). This study indicated that serum Human Beta Defensin-
2 levels were significantly higher in children with IgA vasculitis compared to healthy controls.
Considering being a inflammation-triggered molecule, it’s interesting that human beta defensin-2 levels
were higher in patients with normal acute phase reactant levels, That elevation pattern suggests that
Human Beta Defensin-2 may reflect a disease-specific immune response and could serve as a
complementary biomarker in immunglobulin A vasculitis.

Introduction
Immunoglobulin A vasculitis (IgAV) is the most common systemic vasculitis in children, typically
presenting with palpable purpura along with gastrointestinal, musculoskeletal, or genitourinary
involvement 1. It is a leukocytoclastic vasculitis characterized by IgA-dominant immune complex
deposition in small vessels. Renal findings resemble IgA nephropathy, with mesangial IgA-containing
deposits leading to hematuria and proteinuria, whereas systemic features are attributed to IgA mediated
endothelial injury and neutrophil driven inflammation. Complement components such as factor B, C3,
C4d, and C5b-9 frequently accumulate in skin and kidney biopsies during the acute phase, accompanied
by reduced serum complement levels, supporting activation of the lectin and alternative pathways 2.

Human Beta Defensin-2 (hBD-2), discovered in 1997, is the first inducible antimicrobial peptide identified
in humans 3. β-defensins, found only in vertebrates, form a distinct family based on their conserved six-
cysteine structure and sequence pattern 4. hBD-2 is mainly synthesized by epithelial cells of the skin 3,

lungs 5, and gastrointestinal tract 6. It is induced by activator protein 1 (AP-1), nuclear factor kappa B
(NF-κB) 7, tumor necrosis factor alpha (TNF-α) 8, interleukin 1 beta (IL-1β)9, and lipopolysaccharide10 11.
It binds C1Q and inhibits the classical complement pathway without affecting the alternative pathway 12.
hBD-2 provides antimicrobial activity against Candida species and Gram-negative bacteria (3,4),
functions as a chemotactic factor for neutrophils, T cells, and dendritic cells via C-C chemokine receptor
6 (CCR6) (13,14), and protects mucosal and epithelial surfaces continuously exposed to microorganisms
(15,16). Its levels increase in acute infections and inflammatory diseases such as psoriasis 17, cystic
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fibrosis 18, and inflammatory bowel disease 19. Due to its antimicrobial and immunomodulatory effects,
hBD-2 also has therapeutic potential 20.

Given that hBD-2 is an inflammation-induced peptide, we aimed to investigate its potential role in IgAV.
Our primary objective was to compare hBD-2 levels in children with IgAV and healthy controls. The
secondary objective was to evaluate whether hBD-2 levels differ between IgAV patients with
gastrointestinal and/or genitourinary involvement and those with only skin and joint involvement.

Materials & Methods

Patient Selection and Laboratory Investigations:
We enrolled 45 patients with IgAV who applied to our pediatric rheumatology clinic between 11/2024
and 05/2025 and 35 healthy controls who also were consulted to our clinic for rheumatologic diseases
but excluded for rheumatologic diseases. Their human beta defensin-2 levels were compared. Patients
were also divided into two groups each by joint involvement, abdominal involvement, high acute phase
reactants, trigger factors associated with IgAV and MEFV genes if performed and studied.

Phlebotomy for human beta defensin-2 was done before steroid use if used in IgAV patients. Healthy
controls had no infections or antibiotic or steroid usage in the past week. Testing for hBD-2 usually had
been done simultaneously with other tests (i.e. complete blood count, acute phase reactants and MEFV
gene test).

Blood samples were collected from the patient, accompanied by the patient's informed consent form, in
two separating gel biochemistry equipment. They were left in the room for 20 minutes to break up clots.
The tubes were then spun at 1500×g for 10 minutes. After centrifugation, serum aliquots were
transferred to capped microvolume tubes and stored at -80°C until used. On the day of the study, the
serum was stored at -80°C and brought to room temperature to thaw. Thawed samples were vortexed to
homogenize the samples, and biochemical parameter observations were initiated.This study approved
by the Ethic Committee of Etlik City Hospital in 12/18/2024 (Number of Adjudication: AESH-BADEK-
2024-1229).

Beta Defensin-2 Level Determination
Beta Defensin-2 levels in serum samples were determined using an enzyme-linked immunosorbent
assay (ELISA) kit (Elabscience, Cat No: E-EL-H0996, Houston, Texas) and the manufacturer's
recommended certificate. The following steps are performed:

Beta Defensin-2 standards are prepared according to the kit's intended use. Standards and samples were
added to the wells as 100 µL. The plate was incubated for 90 minutes in a 37°C incubator (Heidolph
Incubator 1000, Germany. After incubation, the plate was washed 3 times with wash buffer using a plate
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washer (BioTek, Winooski, USA). Residual wash buffer remaining in the wells was thoroughly removed.
Then, 100 µL of streptavidin-HRP solution was added. The plate was sealed with foil and incubated for
30 minutes in a 37°C incubator (Heidolph Incubator 1000, Germany). After incubation, the plate was
washed five times with wash buffer using a plate washer (BioTek, Winooski, USA). 50 µL of the solution
was added to the final well, and the samples were observed to turn yellow. Sample and standard
absorbances were read at 450 nm on a microplate reader spectrophotometer (BioTek, Winooski, USA).

A standard curve is generated using the absorbance values obtained against the standard distributions.
Beta-defensin-2 levels in the samples were calculated using this standard curve, and the results are
expressed in pg/dL.

Results
Our study included 45 children with IgAV (40% male; median age, 107 months; 24–202 months) and 35
healthy controls (43% male; median age, 144 months; 10–214 months).

Prior to the onset of IgAV, 8 patients (18.2%) experienced spontaneous disease onset, while 23 (52.3%)
had a preceding upper respiratory tract infection, 5 (11.4%) had acute gastroenteritis, 3 (6.8%) had
lymphadenitis, 3 (6.8%) experienced trauma, 1 (2.3%) had a skin infection, and 1 (2.3%) had preseptal
cellulitis. All patients presented with rash. In addition, 19 patients (42.2%) reported abdominal pain, 21
(46.7%) had arthritis, 12 (26.7%) had subcutaneous edema, and 1 (0.5%) had scrotal or testicular pain.

Abdominal ultrasonography was performed in 26 patients (57.8%), and 7 of them (26.9%) showed
findings suggestive of gastrointestinal involvement. Steroid therapy was administered to 19 patients
(42.2%) for a mean duration of 29 days (range, 10–47 days), and 4 (21%) of these patients received
pulse steroids. Among steroid-treated patients, corticosteroids were used for refractory skin lesions in 3
cases, gastrointestinal involvement in 14 cases, combined skin and gastrointestinal involvement in 1
case, and combined gastrointestinal and scrotal involvement in 1 case.

Elevated acute phase reactants (erythrocyte sedimentation rate and/or C-reactive protein) were detected
in 32 patients (71.7%). MEFV gene analysis was performed in 21 patients, and 10 (47.6%) had at least
one mutation, 7 of which (70%) were located in exon 10 (Table 1).

The median interval between symptom onset and hBD-2 measurement was 3 days (range, 0–7 days).
Serum hBD-2 levels were significantly higher in the IgAV group (median 10.410 pg/dL; 6.410–55.614
pg/dL) compared with healthy controls (median 8.662 pg/dL; 5.438–18.303 pg/dL) (p = 0.005, Fig. 1).
Among IgAV patients, hBD-2 levels were higher in those aged 10 years or older (p = 0.008, Fig. 2), higher
in patients with normal acute phase reactant levels (p = 0.015, Fig. 3), and lower in patients with a
preceding upper respiratory tract infection compared with those with spontaneous disease onset (p = 
0.015, Fig. 4).

Discussion
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IgA vasculitis is the most common systemic vasculitis in childhood, and a significant proportion of
patients report a preceding infection, with upper respiratory tract infections being the most frequent
trigger 21. In our study, the presence of an upper respiratory tract infection in more than half of the
patients supports this well established association. However, the fact that approximately one-fifth of the
cases had a spontaneous onset suggests that, beyond infection, host immune responses and genetic
predisposition may also play a role in the pathogenesis of IgAV.

One of the main findings of our study was the significantly higher serum hBD-2 levels in patients with
IgAV compared to healthy controls. This result suggests that hBD-2 may be induced not only by
infectious stimuli but also by the inflammatory and immunomodulatory mechanisms driven by the
vasculitic process itself. hBD-2 is known to be synthesized in epithelial tissues and possesses both
immunoregulatory and tissue-repairing properties (12,20). Previous studies have reported increased hBD-

2 expression in the terminal ileum in inflammatory bowel disease (19) and its potential value as a
biomarker for the diagnosis and monitoring of ulcerative colitis (22). Nevertheless, the lack of
association between serum hBD-2 levels and gastrointestinal involvement in our study strengthens the
possibility that hBD-2 may remain locally synthesized in tissues and may not be sufficiently released into
the bloodstream. Therefore, hBD-2 measurements in other biological samples, such as stool or urine,
may provide more meaningful information regarding organ-specific involvement.

Another noteworthy finding was the markedly higher hBD-2 levels in IgAV patients older than 10 years.
The absence of this age-related difference in the control group suggests that the increase in hBD-2
cannot be explained solely by age-related physiological changes and may represent a disease specific
immune response. This may be related to age-dependent differences in immune maturation or variations
in the immunological phenotype of the disease; however, this observation is not clearly supported by
current literature 23.

In our study, the lower hBD-2 levels in patients with a history of upper respiratory tract infection
compared to those with spontaneous disease onset appear, at first glance, to contradict previous reports
that hBD-2 increases during infections 24. This finding suggests that the elevation of hBD-2 in IgAV may
be linked to vasculitic inflammation rather than infection itself. Similarly, higher hBD-2 levels in patients
with normal acute phase reactants indicate that hBD-2 may be regulated independently of classical
inflammatory markers such as ESR and CRP. In our study, complete blood count parameters and acute
phase reactants reflected an inflammatory process consistent with the literature 25. Thus, hBD-2 may
represent a complementary biomarker reflecting a different aspect of inflammation in IgAV.

MEFV mutations have been suggested to influence the clinical course of IgAV, with exon 10 mutations
reportedly associated with more severe outcomes, including gastrointestinal involvement (26,27).
However, the lack of difference in hBD-2 levels according to MEFV mutation status in our study suggests
that this relationship may not be reflected at the biomarker level. Nevertheless, the limited number of
patients undergoing MEFV analysis warrants cautious interpretation of this finding.
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Overall, our study suggests that the elevation of serum hBD-2 levels may be associated with IgAV
independently of age, infection history, or acute phase reactants. In this context, hBD-2 may serve as a
potential biomarker for IgAV. However, the lack of association between serum hBD-2 levels and
gastrointestinal involvement raises the possibility that hBD-2 may provide more meaningful information
in other biological samples, likely reflecting its localized tissue expression.

The limitations of our study include the fact that although the healthy control group was free of infection
and steroid use, only steroid use could be excluded in the IgAV group. In addition, the time interval
between symptom onset and sampling could not be standardized due to variability in hospital admission
times. Furthermore, hBD-2 levels were not assessed following treatment or during remission, preventing
evaluation of the biomarker’s dynamic changes over the disease course.

Our study demonstrates that hBD-2 levels are elevated in IgAV and that this elevation may occur
independently of classical inflammatory markers. These findings suggest that hBD-2 could serve as a
complementary biomarker in IgAV; however, larger, prospective studies assessing hBD-2 in different
biological samples are needed to clarify its diagnostic and clinical utility.

Conclusion
This study indicated that serum hBD-2 levels were significantly higher in children with IgA vasculitis
compared to healthy controls. The fact that this elevation appeared independent of age, infection history,
acute phase reactants, and MEFV mutations suggests that hBD-2 may reflect a disease specific immune
response and could serve as a complementary biomarker in IgAV. The lack of association with
gastrointestinal involvement raises the possibility that other biological samples may provide more
meaningful insight. Further studies are required to better define the clinical utility of hBD-2.
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Table 1: Human Beta Defensin 2 Levels According to Different Characteristics in Patients with
Immunoglobulin A Vasculitis 
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  hBD-2 levels (pg/dL) (median) p value

Male (n=18) 9536 0.903

Female (n=27) 9524

Age >10 years (n=14)  13711 0.007

Age < 10 years (n=31) 8662

High APR 9522 0.015

Normal APR 11317

MEFV mutation present (n=10) 8667 0.371

Normal MEFV gene (n=10) 9662

Mutations in exon 10 (n=7) 8662 0.260

Mutations outside exon 10 (n=3) 14167

Abdominal involvement present 9525 0.436

No abdominal involvement 10410

Steroid used 9525 0.862

Steroid spared 9967

Pulse steroid used 9536 0.963

Pulse steroid spared 9525

Figures
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Figure 1

Human Beta Defensin-2 levels in Patients and Controls (median values)
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Figure 2

Difference of Human Beta Defensin-2 Levels in Patients with IgAV (median values) According to Age
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Figure 3

Association of Elevated Acute Phase Reactants and Human Beta Defensin-2 Levels in Patients with
Immunglobulin A Vasculitis (median values)


