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Background: Henoch-Schönlein purpura (HSP) is an immu-
ne complex-mediated disease predominantly characterized 
by the deposition of circulating immune complexes con-
taining immunoglobulin A (IgA) on the walls of small vessels. 
Although the pathogenesis of HSP is not yet fully understood, 
some researchers proposed that B-cell activation might play 
a critical role in the development of this disease. Objective: 
To investigate the serum levels of visfatin (pre-B-cell colo-
ny-enhancing factor), B-cell-activating factor (BAFF), and 
CXCL13, and to analyze their association with disease 
severity. Methods: The serum levels of visfatin, BAFF, and 
CXCL13 were measured by using a double-antibody sand-
wich enzyme-linked immunosorbent assay (ELISA) in 43 
patients with HSP and 45 controls. The serum levels of IgA 
anticardiolipin antibodies (ACA) were detected by using a 
double-antigen sandwich ELISA. Results: Levels of visfatin 
but not BAFF and CXCL13 were significantly elevated in the 
sera of patients with HSP in the acute stage, and restored to 
normal levels in the convalescent stage. Furthermore, serum 
levels of visfatin were significantly higher in patients with 
HSP having renal involvement than in those without renal 
involvement. Serum levels of visfatin were correlated with 
the severity of HSP and serum concentration of ACA-IgA. 
Conclusion: We show for the first time that the serum levels 
of visfatin are abnormally elevated in patients with HSP. 

Visfatin may be associated with the pathogenesis of HSP. 
(Ann Dermatol 26(3) 303∼307, 2014)
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INTRODUCTION

Henoch-Schönlein purpura (HSP) is a small-vessel vascu-
litis that is known as an immunoglobulin (Ig) A (IgA)-re-
lated immune complex-mediated disease1. Although the 
pathogenesis of HSP is not yet fully understood, some 
researchers proposed that B-cell activation might play a 
critical role in the development of this disease. A previous 
study reported that after T-cell depletion, B-cell-enriched 
fractions from patients with HSP maintained the overex-
pression of spontaneous IgG and IgA synthesis2. On the 
other hand, it has been recognized that depletion of ma-
ture B-lymphocytes by anti-CD20 (B-lymphocytes antigen) 
antibody is beneficial in the treatment of HSP3. 
Visfatin, also known as pre-B-cell colony-enhancing factor, 
is a transforming growth factor-β superfamily cytokine 
involved in tissue homeostasis, differentiation, remodel-
ing, and repair4. It was identified as an adipokine secreted 
from human adipocytes and mouse 3T2-L1 adipocytes, 
and is synergized with interleukin-7 and stem cell factors 
to stimulate early-stage B-cell formation5,6. Moreover, vis-
fatin is strongly upregulated in pathogenic or disease states 
such as acute injury, tissue hypoxia, inflammation, and 
oxidative stress7. Some studies have identified that the 
expression of visfatin is higher in a variety of chronic in-
flammatory diseases, including rheumatoid arthritis and 
systemic lupus erythematosus (SLE)8,9.
B-cell-activating factor (BAFF), known as a B-lymphocyte 
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Table 1. Cohort demographics

Variable HSP UV Controls

Patient 43 30 45
Age (yr) 22 (8∼45) 24 (14∼39) 22 (9∼40)
Sex (male/female) 19/24 14/16 20/25
Disease activity 4.47 (1∼8)* NA NA

Values are presented as number or median (range). HSP: Hen-
och-Schönlein purpura, UV: urticarial vasculitis, NA: not app-
licable. *Disease activity in HSP patients was assessed according to
our previous reported method16.

Table 2. Clinical characteristics of patients with HSP

Symptom and sign n (%)

Cutaneous palpable purpuric rash 
Previous URI 
Internal organ involvement 
Arthritis and/or arthralgia
Renal involvement 
Abdominal pain 
Scrotum oedema

43 (100.0)
18 (41.9)
36 (83.7)
20 (46.5)
22 (51.1)
10 (23.2)
01 (2.3)

HSP: Henoch-Schönlein purpura, URI: upper respiratory tract 
infection.

stimulator, is a member of the tumor necrosis factor super-
family. It is produced mainly by myeloid cells (neutro-
phils, monocytes, macrophages, and myeloid-derived den-
dritic cells)10. An environment of excess BAFF promotes 
the survival and maturation of autoreactive B-cells in order 
to break immune self-tolerance11. Experimental evidence 
has shown that BAFF-overexpressing transgenic mice ex-
hibit B-cell hyperplasia and hypergammaglobulinemia, 
and develop autoimmune disease with manifestations that 
are similar to those in SLE12.
In addition, the chemokine CXCL13, also called B-cell- 
attracting chemokine 1, guides B-cells to follicles in secon-
dary lymphoid organs, and is secreted by monocytes, ma-
crophages, and dendritic cells11. It has an important role 
in the formation and maintenance of B-cells. Moreover, it 
has been reported that CXCL13 is a key molecule involved 
in B-cell activation in autoimmune myasthenia gravis13.
To summarize, visfatin, BAFF, and CXCL13 are important 
factors in the progression of B-cell activation. However, 
the roles of these factors in common types of cutaneous 
vasculitis, such as HSP and urticarial vasculitis (UV), are 
completely unknown. Therefore, investigating these fac-
tors and their correlations may be beneficial in further 
understanding the pathogenesis of HSP. It has been repor-
ted that some IgA autoantibodies, such as IgA anticardio-
lipin antibodies (ACA), are closely associated with the 
pathogenesis of HSP14. In this study, we also analyzed the 
potential relations of serum levels of visfatin, BAFF, and 
CXCL13 with disease severity and the production of these 
IgA autoantibodies in patients with HSP.
　　

MATERIALS AND METHODS
Patients and control cohorts

Forty-three patients with HSP (19 men and 24 women) 
who met the diagnostic criteria for HSP15, 30 patients with 
UV16, together with 45 age- and sex-matched controls, 
were enrolled in this study. Detailed history and complete 
physical examination were obtained from all patients 

(patient and control demographics, together with detailed 
clinical information, are provided in Table 1, 2). The 
activity and severity of HSP were assessed by using a 
clinical scoring system according to our previous report17. 
In 16 patients with HSP who were treated with oral anti-
histamines and vitamin C, we collected the sera in the 
acute stage18 and the convalescent stage, respectively19. 
All sera were stored at −80oC until use. 

Assay for serum levels of visfatin, B-cell-activating fac-
tor, CXCL13, and anticardiolipin antibodies-immuno-
globulin A 

The serum levels of visfatin, BAFF, CXCL13, and ACA-IgA 
were quantitated by using commercially available enzy-
me-linked immunosorbent assay kits (R&D Systems Inc., 
Minneapolis, MN, USA) according to the manufacturer’s 
instructions.

Statistical analysis

All results are expressed as mean±standard deviation. The 
differences in serum levels of visfatin, BAFF, and CXCL13 
between patients with HSP, patients with UV, and the 
control group were determined according to the Mann- 
Whitney U-test. The serum levels of visfatin, BAFF, and 
CXCL13 in patients with HSP were compared between the 
acute stage and the convalescent stage by using the 
Wilcoxon signed ranks test. Correlation coefficients were 
obtained by using the Spearman test. SPSS Statistics ver. 
17.0. (SPSS Inc., Chengdu, China) was used for statistical 
analyses. A p-value of ＜0.05 was considered statistically 
significant.

RESULTS
Elevated serum levels of visfatin in patients with 
Henoch-Schönlein purpura in the acute stage

We first investigated the serum levels of visfatin in patients 
with HSP. As shown in Fig. 1A, we found that serum 
levels of visfatin were significantly elevated in patients 
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Fig. 1. The serum levels of visfatin, B-cell-activating factor (BAFF), and CXCL13 were determined by using enzyme-linked immunosorbent 
assay. Sera were obtained from 43 patients with Henoch-Schönlein purpura (HSP) in the acute stage, 30 patients with urticarial vasculitis 
(UV), and 45 control subjects. The serum levels of visfatin (A) but not BAFF (B) and CXCL13 (C) in patients with HSP were significantly 
higher than those in control subjects. p-values are based on the results of the Mann-Whitney U-test. Wilcoxon signed ranks test for 
paired data showed that the serum levels of visfatin (D) of 16 patients with HSP in the acute stage were significantly higher than 
those in the convalescent stage.

Fig. 2. The serum levels of visfatin in patients with Henoch- 
Schönlein purpura (HSP) having renal involvement (HSP1) or 
without (HSP2) renal involvement were determined by using ELISA. 
p-values are based on the results of the Mann-Whitney U-test.

with HSP in the acute stage (48.06±33.98 ng/ml) but not 
in patients with UV (24.73±14.77 ng/ml), when com-
pared with those in healthy controls (26.92±19.01 ng/ml). 
In contrast, no marked changes were observed in the 
levels of BAFF and CXCL13 (Fig. 1B, C).
In 16 patients with HSP, we measured the serum levels of 
visfatin in both the acute stage and the convalescent stage. 
As Fig. 1D shows, the serum levels of visfatin were signi-
ficantly higher in the acute stage than in the convalescent 
stage. 

Elevated serum levels of visfatin in patients with Heno-
ch-Schönlein purpura having renal involvement 

Furthermore, we investigated the relation of serum levels 
of visfatin in patients with HSP having different clinical 
manifestations. As Fig. 2 shows, the serum levels of visfa-



N Cao, et al

306 Ann Dermatol

Fig. 3. Positive correlations were found between serum levels of visfatin and overall clinical scores (A), and between serum levels 
of visfatin and the concentrations of immunoglobulin A (IgA) anticardiolipin antibodies (ACA) (B) in 33 patients with Henoch-Schönlein
purpura in the acute stage, by using the Spearman test.

tin were significantly higher in patients with HSP having 
renal involvement (59.78±37.04 ng/ml) than in those 
without renal involvement (36.78±25.98 ng/ml). How-
ever, there was no significant difference between patients 
with HSP with or without arthritis, abdominal pain, and 
upper respiratory tract infection (data not shown).

Association of serum levels of visfatin with disease 
severity and immunoglobulin A autoantibody production 

A correlation analysis was performed to investigate the 
relation of serum levels of visfatin, BAFF, or CXCL13 with 
disease severity of patients with HSP. As shown in Fig. 3A, 
there was a significant positive correlation between serum 
levels of visfatin and the overall clinical score. In addition, 
a similar correlation was also seen between the serum 
levels of visfatin and ACA-IgA (Fig. 3B). 

DISCUSSION

In this study, we demonstrated for the first time that the 
serum levels of visfatin were elevated in the acute stage of 
HSP and restored to normal levels in the convalescent 
stage. Furthermore, we found that the serum levels of 
visfatin were correlated with the severity of the disease. In 
addition, we also investigated the potential role of serum 
levels of visfatin with different clinical manifestations in 
patients with HSP. Our data showed that the serum levels 
of visfatin were significantly higher in patients with HSP 
having renal involvement than in those without renal 
involvement. These findings suggest that visfatin may play 
a role in the pathogenesis of HSP. Visfatin may be one of 
the markers for evaluating disease severity in patients with 
HSP. 

We also noticed that the serum levels of visfatin of pati-
ents with UV were not different compared with that of the 
control subjects. The reason for this result might be that 
HSP at least partly differs from UV in clinical manife-
stations and pathological changes. UV causes edema for-
mation in the skin, whereas HSP manifests as purpura. In 
addition, patients with HSP have more systemic involve-
ment than patients with UV. Furthermore, HSP is a much 
more serious disease than UV because it causes red blood 
cell extravasation and leukocyte diffusion20.
In addition, a few patients with HSP in this study showed 
increasing levels of visfatin during the convalescent stage. 
It is possible that some other potential or unknown factors, 
such as inflammation, injury in other tissues of the body, 
and disease recurrence, influenced the serum levels of 
visfatin although the clinical manifestations and laboratory 
findings of the patients returned to normal. 
Visfatin is mainly expressed by cardiomyocytes, macro-
phages, endothelial cells, vascular smooth muscle cells, 
and adipocytes7. However, it is strongly upregulated in 
the presence of acute injury, tissue hypoxia, inflammation, 
and oxidative stress7. Several studies have shown that se-
rum levels of visfatin are elevated in patients with cardio-
vascular diseases. As is well known, endothelial damage is 
an important event in the development of HSP; therefore, 
we supposed that visfatin might act as an acute-phase 
modifier in the inflammatory response to vascular injury, 
especially endothelial damage. Chung et al.9 suggested 
that the increased expression of visfatin in patients with 
systemic sclerosis, SLE, and dermatomyositis is associated 
with the upregulation of CCL2 (monocyte chemotactic 
protein-1, MCP-1). We presumed that some different cyto-
kines and signaling pathways that interact with visfatin 
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might be involved in the inflammatory process of HSP. 
As described above, visfatin can induce early-stage B-cell 
formation. A recent study also indicated that serum levels 
of visfatin are related to the number of B-cells and decrea-
sed significantly after B-cell depletion in patients with 
rheumatoid arthritis21. These data suggest that visfatin may 
have an indirect effect on the induction of B-cell functions 
such as autoantibody production. In this study, we surmi-
sed that the serum concentration of visfatin is correlated 
with the concentration of ACA-IgA in patients with HSP. 
However, further research is still needed to determine 
whether elevated serum visfatin contributes to IgA auto-
antibody production in the pathogenesis of HSP.
This study provides the first observations on the changes 
of serum levels of visfatin and the relations of visfatin with 
disease severity, renal involvement, and IgA autoantibody 
production in patients with HSP. We suggest that visfatin 
may have a role in the pathogenesis of HSP. Further 
research should be directed toward an improved under-
standing of the pathobiology of visfatin and the thera-
peutic potential of targeting visfatin in HSP.
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