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Introduction

Considering the fact that the IgA vasculitis (IgAV), formerly
known as Henoch-Schönlein purpura, is the most common
systemic vasculitis in childhood, with an incidence fluctuating
from 3 to 27 cases per 100 000 children [1, 2], it would be
expected that there are uniform guidelines for diagnosis and
treatment of this clinical entity and that we know a lot about
the etiopathogenesis of the disease. However, everyday clini-
cal practice confronts us with many unanswered questions and
dilemmas concerning IgAV disease severity, duration of the
autoimmune process, optimal treatment choices, and progno-
sis, and all of them arise from insufficient knowledge of the
mechanisms of disease development.

The main attribute of IgAV is palpable purpura which af-
fects the lower extremities and buttocks [3]. Because in most
cases the disease is self-limiting and has an excellent progno-
sis, these patients usually receive attention when complica-
tions occur, both acute, which are predominantly related to
gastrointestinal system, and chronic, among which the most
important is kidney involvement [4, 5]. Given that nephritis
(IgAVN) occurs in 20 to 60% of children with IgAV [1, 4], of
whom 1.6 to 15% may develop kidney failure [6, 7], this
disease is of interest to nephrologists. These data also warn
us that the disease should not be underestimated and that it
does not always have to be benign.

Therefore, we readwith special interest a series of articles by
Koskela et al., published in this and previous editions of
Pediatric Nephrology, which relate to aspects of the genetic
basis of the disease, issues associated with different histological
classifications of IgAVN, and selection of appropriate therapy

[8–11]. With these papers, the authors nicely concluded the
topic of IgAV while also pointing out the most important un-
resolved issues related to the disease.

The latest article by Koskela et al. is a genome-wide asso-
ciation study (GWAS) in children with IgAV. Although this is
neither the first nor the largest study in which GWAS is ap-
plied in the same target patient population [12], it brings nov-
elties in the sense that a larger number of patients with IgAVN
is included, and it is innovative in that the population of pa-
tients with IgAV is not only compared with the general refer-
ence population but also with patients with inflammatory
bowel disease (IBD). The most important result that emerges
from the above study is that haplotype DQA1*01:01/
DQB1*05:01/DRB1*01:01 is associated with susceptibility
to IgAV but not with other autoimmune diseases.

Results of the latest Koskela et al.’s study

The authors conducted a retrospective study with a well-
characterized study group of 46 patients with childhood-
onset IgAV, who fulfilled the criteria defined by the
European League Against Rheumatism (EULAR), Paediatric
Rheumatology International Trials Organization (PRINTO),
and Paediatric Rheumatology European Society (PRES) [3].
It is important to note that almost all patients with IgAV in-
cluded in the study developed IgAVN, and the vast majority
of patients had undergone a kidney biopsy; hence, the results
are with reference to IgAVN. Despite the fact that the sample
size for GWAS was very small, biopsy-proven IgAVN in
most patients as well as a power analysis provided, according
to which the power was > 0.9 for all analyzed single nucleo-
tide polymorphisms and HLA alleles, support the reliability of
the results. The authors also involved 49 children with biopsy-
proven Crohn’s disease and/or orofacial granulomatosis and a
large reference population consisting of 18,757 Finnish bone
marrow and blood donors, representing the Finnish popula-
tion. The results of this research can be viewed as confirma-
tory to those of Lopez-Mejias et al., which pointed to the
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significance of the HLA class II genes with IgAV susceptibil-
ity at an intergenic region between HLA-DQA1 and HLA-
DQB1 and reported no significant associations outside the
HLA region [12]. HLA alleles linked with increased suscep-
tibility to IgAV were DQA1*01:01, DQB1*05:01, and
DRB1*01:01, while these were protective in patients with
IBD. Haplotype DQA1*01:01/DQB1*05:01/DRB1*01:01
differed between IgA patients, IBD patients, and reference
population (OR 4.15, 95% CI 3.18–5.41). The authors did
not observe the association of these alleles or the correspond-
ing haplotype with the severity of kidney disease in IgAV.
Interestingly, the authors noted that two of these three alleles
(DQA1*01:01, DQB1*05:01) in previous research have been
associated with increased risk for IgA nephropathy (IgAN),
which is the clinical entity around which there is controversy
over whether it is a disease that is a form of IgAV limited to
the kidney in the absence of extrarenal clinical signs [13, 14].

Generalizability and future application

At the moment, our understanding of IgAV is still burdened
with various issues, the most important of which are which
patients will develop more severe forms of gastrointestinal
complications, which patients will develop IgAVN that will
progress to kidney failure, and how to optimally treat patients
with IgAVN. Since the etiopathogenesis of IgAV is complex
and not fully understood, and may involve complex interac-
tions between various environmental and genetic factors, stud-
ies investigating the genetic background of the disease were
expected to identify candidate genes associated with IgAV
susceptibility, particularly IgAVN. However, GWAS have
so far indicated the significance of the HLA class II genes
[8, 12], but, as Koskela et al. have pointed out, potential sus-
ceptibility loci to IgAV were not associated with different
phenotypes, i.e., IgAVN or severe gastrointestinal complica-
tions. Consequently, these GWAS have not provided data on
how to predict the course in these patients. Nevertheless, the
aforementioned studies showed that IgAV is a prototype of
HLA class II disease, thus sharing some features with giant
cell arteritis and anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV) [15, 16]. Unlike in
IgAV, GWAS showed that different ANCA specificities with-
in the AAV group have different genetic backgrounds, which
could have immunopathogenic and therapeutic implications
[17]. Unfortunately, the current results of GWAS in IgAV
cannot contribute to the development of individualized treat-
ment strategies for patients with complications of IgAV, i.e.,
enable the application of precision medicine or planning dif-
ferent concepts of following up patients stratified according to
the risk of complications. It is important to note that the main
limitation of both GWAS that have investigated IgAV is the
small number of IgAV patients. Thus, the study of Lopez-

Mejias et al. included 308 patients diagnosed with IgAV and
that of Koskela et al. only 46 patients. In order to overcome
this problem, a larger number of patients need to be included
in future genetic research on IgAV. One potential problem
that arises here is the fragmentation of care for patients with
IgAV between nephrologists and rheumatologists [18]. It is
therefore important that in the future, similar research is based
on the collaboration of both specialties. In addition, popula-
tions of patients of different ancestry need to be included, so it
is essential that such research is multicentric, since in different
populations, there may be a variation in risk allele frequency,
as shown by the example of IgAN [19].

IgAN is interesting to mention for several reasons.
Although IgAV and IgAN are currently considered different
diseases, there are various commonalities and differences be-
tween them. From the point of view of genetics, cases of both
diseases within the same family are particularly interesting, as
well as the possibility that in a pair of identical twins, one can
develop IgAVN and the other one IgAN [20, 21]. Koskela
et al. noticed that IgAV and IgAN share some common
HLA alleles that have been linked with the susceptibility for
both diseases. On the other hand, these alleles were protective
for the development of IBD. In contrast, in a GWAS conduct-
ed by Kyrilluk et al., multiple risk loci for IgAN were identi-
fied, most of which were associated with a risk for IBD or are
involved in various molecular pathways that could be associ-
ated with the pathogenesis of the disease [19]. IgAN has also
been observed to be associated with different gene variants to
defend the intestinal mucosa from various pathogens, partic-
ularly parasitic infections. This explains the occurrence of
IgAN hotspots in some parts of the world, for example, in
Asia, where there is an overlap of genetic and environmental
factors, since this part of the world has the highest global
burden of soil-transmitted helminths infections and the risk
alleles for IgAN in that population may represent an adapta-
tion to the invasion of intestinal pathogens [19]. Considering
that it is known that in IgAV various infections are often
triggers for the development of the disease, it would be inter-
esting to investigate whether similar observations apply in
IgAV. This question can be viewed in the context of the latest
research investigating the spatial distribution of IgAV apply-
ing modern geostatistical methods, according to which the
linear clustering of IgAVN in the eastern part of Croatia fol-
lows the course of the Drava and, partially Danube, rivers [2].
From the nephrological aspect, intriguing is the fact that in the
vicinity of these locations are areas of Balkan endemic ne-
phropathy. Notwithstanding that hotspot clusters of disease
occur in areas where there is substantial overlap of genetic
and environmental influences, in different proportions, it
would be interesting to investigate whether there are potential
susceptibility loci in this group of patients. Such hotspots ap-
pear to be present in other parts of the world as the incidence
of IgAV varies depending on geographical area, and from the
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research, it is also evident that the prevalence of nephritis in
patients with IgAV is quite wide, depending on individual
studies and countries where they have been implemented [1,
2]. The geospatial distribution of gene risk has been demon-
strated in IgAN, in such a way that the risk of developing the
disease increases with Eastward and Northward distance from
Africa [22]. These observations were explained by polygenic
adaptation to local environments. The authors of this research
also investigated genetic risk with different environmental
factors, such as climate, pathogen load, and dietary factors,
and found that genetic risk is linked with climatic and dietary
factors, and especially with local pathogen diversity, among
which the strongest association was observed for helminth
diversity. Similar studies in IgAV do not currently exist.

So far, only twoGWAS of IgAV have been conducted, and
neither has detected potential susceptibility loci to IgAV out-
side HLA class II genes that reached the genome-wide level of
significance [8, 12]. Howbeit, previous studies have shown
that variants in various non-HLA genes associated with im-
mune and inflammatory response (such as genes for cyto-
kines, chemokines, adhesion molecules, T lymphocytes, and
nitric oxide production) may also have significance in the
etiopathogenesis of IgAV [23]. Some of these could be asso-
ciated with different disease phenotypes. In this regard, cyto-
kine gene polymorphisms should be mentioned. Thus, it was
found that interleukin 1 receptor antagonist gene polymor-
phism was related to severe and kidney involvement in pa-
tients with IgAV, but with no influence on susceptibility [24],
while interleukin 8 gene polymorphism was found in patients
with IgAVN [25]. On the other hand, polymorphisms of the
renin-angiotensin system were linked to a higher IgAV prev-
alence [26]. Although the results of these studies provide more
insight into the various molecular pathways that could be
targeted sites of action of potential new medicines, they are
mostly small studies, and the results in terms of the potential
association with IgAV do not indicate such a strong connec-
tion as is the case with HLA genes.

It is important to emphasize that genomic analyses repre-
sent only one level by which the mechanism of disease devel-
opment is revealed. Today it is clear that the influence of
genetics alone cannot explain the entirety of the risk of vascu-
litis, including IgAV. At the crossroads of genetic and envi-
ronmental effects on the pathogenesis of IgAV, there are epi-
genetic mechanisms that regulate gene activity and expres-
sion, with an impact on disease phenotype. A genome-wide
excessive H3 acetylation and H3K4 methylation have been
demonstrated in peripheral blood mononuclear cells of pa-
tients with IgAVN accompanied by positive correlation with
disease activity [27]. In CD4+ T cells of patients with IgAV,
H3 acetylation and H3K4 methylation are increased in pro-
moter and enhancer regions of interleukin 4, which is a Th2
cytokine, suggesting a role of Th2 cells in the pathogenesis of
IgAV [27].

Since differential gene expression plays an important
role in the onset and progression of the disease, at the
level of mRNA and protein, a combined approach is need-
ed to better understand the mechanism of onset of the
disease, with integration of different “omics” techniques,
including proteomics and transcriptomics [28]. Thanks to
the use of proteomics, especially targeted proteomics,
promising biomarkers can be identified, which can help
stratify patients with respect to the risk of developing
kidney disease progression and may contribute to the ear-
lier diagnosis of kidney disease [29, 30]. The combined
approach, in terms of the integration of transcriptomics
and proteomics, reveals new molecular pathways and
mechanisms of kidney disease progression in IgAV,
which represent potential clues for the development of
new therapeutic approaches [28].

Conclusion

The study by Koskela et al. confirms that the only poten-
tial susceptibility loci to IgAV that reached the genome-
wide level of significance were specific HLA region II
a l l e l e s . Hap lo type DQA1*01 :01 /DQB1*05 :01 /
DRB1*01:01 was linked with susceptibility to IgAV only,
but not with other autoimmune diseases, and it was not
associated with different clinical manifestations of IgAV.
Listed HLA alleles were protective in patients with IBD.
This research represents the largest GWAS to date in pa-
tients with IgAVN, and although the total number of pa-
tients included was small, the power analysis conducted
suggests that the result is reliable. Future studies with a
larger number of patients, based on an integrative ap-
proach, combining genomics, proteomics, transcriptomics,
and epigenetics, will play an important role in discovering
the mechanisms of IgAV and IgAVN onset and progres-
sion, and thus in finding new therapeutic options, in ad-
dition to genetic analyses.
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