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Immunoglobulin A wvasculitis (IgAV) is a
affecting
vessels characterized by the accumulation
of immunoglobulin A in the vessel wall.
Nonthrombocytopenic purpura, abdominal pain,
arthritis/arthralgia, and glomerulonephritis are
common clinical findings.! Its incidence is
6-22/100,000 person-years, and it is the
most common vasculitis in childhood.?® It can
be seen in children at any age but is most
common between the ages of four to six. The
prevalence is higher in males.>® Generally,
the clinic is self-limiting, but in severe cases,
corticosteroid and immunosuppressive therapy

leukocytoclastic vasculitis

may be required.”

ABSTRACT

Objectives: The study aimed to determine whether there is a relationship between the age at
diagnosis and the clinical, laboratory, and prognostic features in pediatric immunoglobulin A
vasculitis (IgAV) patients.

Patients and methods: In this study, 539 pediatric IgAV patients (298 males, 241 females; mean
age: 7.74+3.36 years; range, 1 to 17.8 years) were retrospectively evaluated between January 2005
and July 2020. The relationship between clinical findings and age at diagnosis was analyzed by
univariate logistic regression analysis. Factors associated with renal involvement, steroid-dependent
or refractory disease, and recurrence were examined.

Results: The median age of diagnosis was 7.1 (1-17.8) years in all patients. At the time of admission,
purpura, abdominal pain, and arthritis were the most common clinical findings. At the time of
diagnosis, there was a positive association between age and purpura and an inverse association
with the presence of arthritis. There were associations between renal involvement and age at
diagnosis (odds ratio=1.22, 95% confidence interval 1.13-1.31, p<0.001), follow-up time (p<0.001), no
history of previous infection (p<0.001), and presence of gastrointestinal (Gl) involvement (p=0.003).
Significant relationships were found between the age at diagnosis, follow-up time, Gl involvement,
renal involvement, scrotal involvement, the C-reactive protein value at the time of diagnosis, and
the presence of steroid-dependent disease. An association was found between recurrence and Gl
involvement. All refractory patients had renal involvement. Age at diagnosis (p<0.001) and follow-up
time (p<0.001) was found to be associated with refractory disease.

Conclusion: Age at diagnosis and follow-up time may be associated with renal involvement and
refractory and steroid-dependent disease in IgAV. In addition, there may be a relationship between
steroid-dependent disease and renal, G, and scrotal involvement and between Gl involvement and
recurrence.

Keywords: Age at diagnosis, recurrence, refractory disease, steroid-dependent disease.

There are clinical differences between
pediatric and adult IgAV cases. Male sex, renal
involvement, and renal failure are more common
in adult patients. While the disease is usually
self-limiting in childhood, it can be more severe
and have a worse prognosis in adulthood.®13
The frequency of renal involvement increases
with age in children as well.1* There is a limited
number of studies evaluating a relationship
between the age of disease onset and clinical
course in pediatric IgAV.?®> Therefore, this study
primarily aimed to determine the relationship
between the age at diagnosis and the clinical
features as well as outcomes in IgAV patients and,
secondarily, the effect of other demographic and
clinical findings on the outcomes of the disease.
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PATIENTS AND METHODS

In this study, 539 IgAV patients (298 males,
241 females; mean age: 7.74+3.36 vyears;
range, 1 to 17.8 years) who applied to the
outpatient clinic of Gazi University Faculty of
Medicine, Department of Pediatric Rheumatology
between January 2005 and July 2020 were
retrospectively analyzed. All patients were
younger than 18 years of age at the time of
diagnosis and met EULAR (European League
Against Rheumatism)/PRINTO (Paediatric
Rheumatology International Trials Organisation)/
PRES (Paediatric Rheumatology European
Society) Henoch-Schénlein purpura classification
criteria.!®

Age, sex, clinical and laboratory findings, and
treatments were retrieved from the file records
of the patients. Age at diagnosis was determined
as the age at which the patient met the EULAR/
PRINTO/PRES Henoch-Schénlein purpura
classification criteria. Gastrointestinal (GI) system
involvement was defined as the presence of
invagination, GI bleeding, or sudden onset of
abdominal pain. Renal involvement was defined
as the presence of proteinuria (proteinuria >4
mg/m?/h) and/or hematuria (red cell casts, red
blood cell count >5 at highest magnification, or
hematuria of +2 or higher in dipstick). Scrotal
involvement was defined as the presence of
testicular pain, swelling, or redness in addition to
the presence of epididymitis or scrotal effusion in
ultrasonography. Requirement of corticosteroid
use for six weeks or longer at any stage of
the disease was defined as steroid-dependent
disease. Recurrent disease was defined as the
reemergence of IgAV clinical findings at least three
months after complete remission was achieved
and all medical treatment was discontinued. The
three-month timeline was determined based on
previous epidemiological studies of [gAV.171° The
refractory disease was defined as the inability to
achieve complete remission despite six months
of treatment. Complete remission was defined
as the resolution of purpura, disappearance of
proteinuria and hematuria with normal renal
functions, relief of GI symptoms and signs,
arthritis/arthralgia, and scrotal findings.

Statistical analysis

Data were analyzed with IBM SPSS version
21.0 software (IBM Corp., Armonk, NY, USA).
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Categorical data were presented by frequency
and percentage. Continuous data were expressed
as mean =+ standard deviation (SD) or median
(minimum-maximum). The relationship between
clinical findings and age at diagnosis was
analyzed by univariate logistic regression analysis.
First, univariate logistic regression analysis
was performed to identify factors associated
with renal involvement, GI involvement, and
steroid-dependent, recurrent, or refractory
disease. Variables that have p<0.250 in the
univariate logistic regression analysis were put
into multivariable logistic regression analysis, and
modeling was performed. The odds ratios (OR)
with 95% confidence intervals were calculated.
The Hosmer-Lemeshow test was used to assess
goodness of fit. A p-value <0.05 was considered
statistically significant.

RESULTS

The median age at the diagnosis of the
patients was 7.1 (1-17.8) years (Figure 1). The
median follow-up was 0.64 (0.1-13.7) years. There
was a history of infection in 248 (46%) of the
patients. At the time of diagnosis, the median
C-reactive protein (CRP) was 6.9 (0.6-318) mg/L,
and erythrocyte sedimentation rate (ESR) was 23
(1-125) mm/h. Mediterranean fever gene analysis
was performed in 140 patients, and 45% of them
had various mutations.

The most common complaints at presentation
were purpura (66.8%), abdominal pain (14.3%),
and arthritis (9.8%). There was GI involvement
in 56%, renal involvement in 19.5%, and scrotal
involvement in 16.8% of the patients (Table 1).
When the relationship between age at diagnosis
and clinical findings was evaluated with univariate
logistic regression analysis, it was observed that
there was a positive association between age at
diagnosis and purpura at the time of diagnosis
and an inverse association with the presence of
arthritis at the time of diagnosis and scrotal pain
(Table 1).

There was recurrent disease in 6.9%, refractory
disease in 5%, and steroid-dependent disease in
13.4% of the patients (Table 2). Univariate and
multivariable logistic regression analyses were
performed to investigate the factors associated
with renal involvement, steroid-dependent disease,
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Figure 1. Distribution of patients by age at diagnosis.

recurrence, and refractory disease. There were
associations between renal involvement and age at
diagnosis (OR=1.22, 95% confidence interval [CI]:
1.13-1.31, p<0.001), follow-up time (OR=1.44,

95%

CL

1.30-1.60, p<0.001), no history of

previous infection (p<0.001), and presence of
Gl involvement (OR=2.2, 95% CI. 1.31-3.71,
p=0.003) (Table 3).

In the multivariable analysis, significant
relationships were found between the age at

Table 1. Clinical characteristics of the patients and examination of the relationship between
clinical findings and age at diagnosis with univariate analyzes (n=539)
Age at diagnosis, year
Univariate analysis with clinical findings
n %t OR 95% CI
First symptom
Purpura 360 66.8 1.06 1.00-1.12*
Arthritis 53] 9.8 0.85 0.76-0.94*
Arthralgia (without arthritis) 24 4.5 0.99 0.87-1.12
Fever 13 2.4 0.88 0.72-1.07
Abdominal pain 77 14.3 1.03 0.96-1.10
Vomiting 2 0.4 1.33 0.93-1.92
Diarrhea 1 0.2 0.84 0.40-1.75
Scrotal pain 1/298% 0.3 0.62 0.24-1.59
Subcutaneous edema 8 1.5 0.90 0.70-1.14
Cumulative symptoms
Purpura 539 100 = =
Arthritis 318 59 0.96 0.91-1.01
Fever 77 14.3 0.95 0.88-1.03
Abdominal pain 290 53.8 0.97 0.92-1.02
Vomiting 57 10.6 0.95 0.87-1.04
Diarrhea 46 8.5 1.02 0.93-1.11
Scrotal pain 50/298% 16.8 0.85 0.76-0.94*
Subcutaneous edema 29 54 0.97 0.86-1.09
Organ/system involvement
GIS involvement 302 56 0.96 0.91-1.01
Renal involvement 105 19.5 1.13 1.07-1.20*
Scrotal involvement 50/298% 16.8 0.84 0.76-0.94*
OR: Odds ratio; CI: Confidence interval; GIS: Gastrointestinal system; * p<0.001; T Data presented as frequency and per-
centage; ¥ Only male patients’ data are presented.
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Table 3. Factors associated with renal involvement

Univariate analysis Multivariable analysis*

OR 95% CI p OR 95% CI P
Diagnosis age (year) 1.13 1.07-1.20 <0.001 1.22 1.13-1.31 <0.001
Follow-up (year) 1.37 1.25-1.51 <0.001 144 1.30-160 <0.001
Sex

Male 0.95 0.62-1.46 0.818 - - -

Previous infection 0.37 0.23-0.60 <0.001 0.38 0.23-0.64 <0.001
Arthritis 0.87 0.56-1.33 0.515 - - -
GIS involvement 241 1.51-3.85 <0.001 2.20 1.31-3.71 0.003
Scrotal involvement 0.77 0.34-1.75 0.539 = = =
C-reactive protein 1.00 0.99-1.01 0.682 - - -
OR: Odds ratio; CI: Confidence interval; GIS: Gastrointestinal system; * Hosmer and Lemeshow Test, Chi-square 11.799
p=0.160; Statistically significant results are indicated by bold-face type.

Table 4. Factors associated with steroid-dependent disease
Univariate analysis Multivariable analysis Multivariable analysis
Model 1* Model 2**
OR 95% CI P OR 95% CI P OR 95% CI P

Diagnosis age (year) 1.12 1.04-1.20 0.002 1.16 1.03-1.31 0.017 1.15 1.05-1.26  0.004
Follow-up (year) 1.28 1.16-1.41 <0.001 1.27 1.07-1.52 0.008 1.19 1.05-1.34  0.006
Sex

Male 1.23 0.74-2.04 0.417 ° ° = = = =
Previous infection 0.50 0.30-0.86 0.011 1.26 0.56-2.87 0.576 0.80 0.41-1.55 0.801
Arthritis 1.03 0.62-1.72 0.893 ° ° ° = = =
GIS involvement 7.70 3.61-16.41 <0.001 5.64 1.91-16.6 0.002 5.85 2.54-13.50 <0.001
Renal involvement 9.69 5.64-16.65 <0.001 5.04 2.09-12.11 <0.001 5.85 3.05-11.23 <0.001
Scrotal involvement 2.55 1.22-5.34 0.013 4.01 1.54-10.47 0.004 S = =
C-reactive protein 1.01 1.00-1.02 0.017 1.01 0.99-1.03 0.201 1.01 1.00-1.02 0.044
OR: Odds ratio; CI: Confidence interval; GIS: Gastrointestinal system; * Hosmer and Lemeshow Test, Chi-square 9.170 p=0.328 for Model 1; ** Hosmer and
Lemeshow Test Chi-square 11.35 p=0.182 for Model 2. Since scrotal involvement was evaluated only in male patients, scrotal involvement was excluded in
Model 2 in order not to exclude female patients as well. Statistically significant results are indicated by bold-face type.
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Table 5. Factors associated with recurrence
Univariate analysis Multivariable analysis Multivariable analysis
Model 1* Model 2**

OR 95% CI P OR 95% CI p OR 95% CI 2]
Diagnosis age (year) 0.95 0.86-1.06 0.378 - - - - - -
Follow-up (year) 1.15 1.01-1.30 0.028 1.10 0.92-1.31 0.281 1.10 0.96-1.26 0.152
Sex 2.00 0.97-4.13 0.062 - - - 2.01 0.96-4.22 0.063

Male

Previous infection 0.89 0.45-1.74 0.726 - - - - - -
Arthritis 0.72 0.37-1.40 0.329 - - - - - -
GIS involvement 3.04 1.36-6.78 0.007 3.88 1.28-11.72 0.016 2.65 1.17-6 0.019
Renal involvement 2.11 1.02-4.35 0.043 1.25 0.45-3.44 0.663 2.01 0.96-4.22 0.282
Scrotal involvement 243 0.99-5.96 0.052 2.324 0.89-5.63 0.086 - - -
C-reactive protein 0.99 0.98-1.01 0.448 - - - - - -
OR: Odds ratio; CI: Confidence interval; GIS: Gastrointestinal system; * Hosmer and Lemeshow Test Chi-square 4.089 p=0.849 for Model 1. Since scrotal
involvement is only seen in males, the female gender effect was not evaluated in Model 1; ** Hosmer and Lemeshow Test Chi-square 10.972 p=0.203 for
Model 2. Since scrotal involvement was evaluated only in male patients, scrotal involvement was excluded in Model 2 in order not to exclude female patients as
well. Statistically significant results are indicated by bold-face type.

Table 6. Factors associated with refractory disease™

Univariate analysis Multivariable analysis*

OR 95% CI p OR 95% CI p
Diagnosis age (year) 1.14 1.02-1.26 0.016 1.14 1.10-1.41 <0.001
Follow-up (year) 1.39 1.23-1.57 <0.001 1.48 1.28-1.70 <0.001
Sex 1.01 0.46-2.20 0.977 - - -

Male

Previous infection 0.57 0.25-1.29 0.180 0.64 0.27-1.53 0.314
Arthritis 1.41 0.62-3.21 0.408 = o °
GIS involvement 2.33 0.97-5.61 0.059 192 0.76-4.85 0.167
Scrotal involvement 0.34 0.04-2.65 0.304 - - -
C-reactive protein 1.01 0.99-1.01 0.687 - - -
OR: Odds ratio; CI: Confidence interval; GIS: Gastrointestinal system; * Hosmer and Lemeshow Chi-square 2.600 p=0.957;
** All refractory patients have renal involvement. Statistically significant results are indicated by bold-face type.

model, age at diagnosis (OR=1.14, 95% CI: 1.10-
141, p<0.001) and follow-up time (OR=1.48,
95% CI: 1.28-1.70, p<0.001) were found to be
associated with refractory disease (Table 6).

DISCUSSION

Many studies have been conducted examining
the clinical findings and outcomes of adult- and
pediatric-onset IgAV patients, and similarities and

differences have been tried to be revealed.10-12:20-22
Male sex is common in both groups.l021:2324
Abdominal pain and joint involvement as initial
symptoms are less frequent in adults.?® Renal
involvement, signs of renal failure, and relapse are
more common in adults than in children, while
the disease tends to be self-limiting in pediatric
patients.1%21-23 The frequency of GI involvement
is generally similar in adult and pediatric IgAV
patients.®1?2 The number of studies investigating
the effect of age at disease onset on disease
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course and prognosis in pediatric IgAV cases
is very low, except for renal involvement.!41526
Therefore, in this study, we investigated the
effect of age at disease onset on clinical findings
and disease course. In univariate analyses, we
found a positive relationship between age at
diagnosis and the purpura (as the initial symptom)
and an inverse relationship between arthritis
(as the initial symptom) and scrotal involvement.
In multivariable analyses, we demonstrated an
association between increasing age at diagnosis
and renal involvement, steroid-dependent disease,
and refractory disease.

In childhood, purpura may occur in childhood
vasculitis, infections, neonatal purpura fulminans,
thrombocytopenia, and hemostasis disorders.?7-28
Palpable purpura is the most common,
pathognomonic, and mandatory criterion for
the diagnosis of IgAV.8*1¢ [t has been more
frequently observed as an initial complaint in
adults compared to children.?° Development of
arthritis is generally more common in children
than adults during clinical course; however,
similar rates have also been reported.®12.20 While
there are studies reporting that the incidence of
arthritis increases as the age of onset decreases
in pediatric IgAV patients, other studies showing
that there is no relationship between age and
arthritis.1*1526 In the early period, the inability of
children to describe their pain may have caused
this situation.

The incidence of IgAV nephritis varies
between 21 and 54%. It manifests with
hematuria and proteinuria and is mostly in
remission with treatment.?8%11.1426 In our
cohort, IgAV nephritis was detected in 19.5%
of patients. It was slightly rarer compared to
previous studies. Differences in the definition of
renal involvement in studies may have caused
this.1415.2930 [n a meta-analysis evaluating risk
factors for renal involvement in IgAV, >10 years
(age), male sex, leukocytosis, thrombocytosis,
Gl involvement, increased antistreptolysin O,
low C3, and persistent purpura were found to
be associated with renal involvement.?® Studies
comparing adult and pediatric IgAV patients
have also shown that renal involvement occurs
more frequently in adults.?!?* In our data, there
was a relationship between renal involvement
and age at diagnosis, follow-up duration, and GI
involvement. At the same time, the absence of
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a previous infection seemed to be an associated
factor.

Scrotal involvement can be seen in 2 to 38%
of IgAV patients. Patients may present with
testicular pain, swelling, and redness.?*3 In our
series, scrotal involvement was found in 16.8%
of male patients. We evaluated the characteristics
of IgAV patients with scrotal involvement in a
previous study. In the study, we emphasized that
there is a relationship between decreasing age at
diagnosis and scrotal involvement.3* Therefore,
we did not analyze scrotal involvement in detail in
the current study.

Corticosteroid use is required in 20 to 73% of
IgAV patients.®1%3% The shortest possible duration
should be preferred to avoid side effects due to
prolonged use of corticosteroids.?® Therefore,
it is important to decide which patients need
long-term corticosteroid use. In this study, we
defined steroid-dependent disease as the need
for using corticosteroids for more than six
weeks. In the current study, when all patients
were evaluated (Table 4, Model 2), there was a
relationship between steroid-dependent disease
and an increase in age at diagnosis and follow-up
time. In addition, it was revealed that there may
be an association between renal involvement,
GI involvement, or high CRP value at the time
of diagnosis and steroid-dependent disease
(Table 4). In Model 1, where only male patients
were considered to evaluate the effect of scrotal
involvement, it was shown that the presence of
scrotal involvement may also be related to steroid-
dependent disease (Table 4). Similar to our study,
Liao et al.!® showed that the increase in age of
onset and the presence of renal involvement were
associated with steroid-dependent disease, but
they did not investigate its relationship with GI
involvement.

Recurrence of IgAV in children can be seen
at a rate of 2.7 to 66.2%.2173749 The wide range
in these rates is mainly based on the different
definition criteria of recurrence among studies. In
our study, we defined recurrence as the recurrence
of clinical findings of IgAV at least three months
after discontinuation of all drugs, consistent with
previous epidemiological studies,''837 and we
showed that recurrence developed in 6.9% of
patients. Risk factors for renal recurrence in IgAV
were determined as patients being over 10 years
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of age, severe intestinal angina, and persistent
purpura.®® In a population-based study, renal
involvement, allergic rhinitis, and steroid use for
more than 10 days were shown as risk factors
for IgAV recurrence in children.’ In a study
investigating the relationship between recurrence
and laboratory indices, a relationship was found
between disease duration, joint involvement, and
recurrence.! In our data, we showed that GI
involvement was the only associated factor for
recurrence.

In childhood, IgAV usually has a self-limiting
course and less refractory disease occurs than in
adults.”1213 Age at disease onset and the presence
of renal involvement have been shown to be risk
factors for refractory disease in previous studies.®
In IgAV patients with GI involvement, EBV and
CMV infections have been shown to play a
role in refractory disease.*? In our IgAV cohort,
all refractory patients had renal involvement.
In multivariable analyses, we established that
the increase in the age of disease onset and
follow-up duration was an associated factor for
refractory disease. We think that children with
renal involvement and those diagnosed with IgAV
at a relatively older age should be followed more
closely in terms of refractory disease.

Our study has limitations, such as its single-
center and retrospective design. In addition, our
clinic is a tertiary health center, and more severe
cases are referred to us, which may cause bias
in patient selection; therefore, our results cannot
reflect the entire patient population. However,
this is one of the few studies investigating the
effect of age at disease onset on clinical findings
in IgAV cases in detail, and the study includes
a large cohort of patients, making our study
powerful.

In conclusion, the age of onset of the disease
has an effect on clinical features and disease
outcomes in pediatric IgAV patients. Age at
diagnosis and follow-up time may be associated
with renal involvement and refractory and
steroid-dependent disease in IgAV. In addition,
there may be a relationship between steroid-
dependent disease and renal, GI, and scrotal
involvement, as well as between GI involvement
and recurrence. We believe that these real-life
data will be useful to clinicians in IgAV follow-up.
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