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Characteristics of scrotal involvement in IgA vasculitis: Relationship
with disease activity and inflammatory markers
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Abstract

Immunoglobulin A (IgA) vasculitis is a common systemic vasculitis in children, involving the skin, joint, gastrointestinal
tract and kidneys. Scrotal involvement is a less common manifestation in the course of IgA vasculitis, which alters disease
management. The purpose of this study was to present the characteristics of patients with IgA vasculitis with scrotal involve-
ment and to compare patients with and without scrotal involvement. We also aimed to investigate the relationship between
scrotal involvement and disease activity and inflammatory markers. This medical record review study was conducted in 234
male patients under the age of 18 years who were diagnosed with IgA vasculitis and followed for at least 6 months in the
Pediatric Rheumatology Clinic. Demographic characteristics, clinical findings, laboratory findings, and pediatric vasculitis
activity score (PVAS) of IgA vasculitis patients were recorded. CRP to albumin ratio (CAR), platelet-to-lymphocyte ratio
(PLR) and neutrophil-to-lymphocyte ratio (NLR) were calculated using the patients’ complete blood count parameters and C
reactive protein (CRP) levels. Two hundred thirty four male patients with IgA vasculitis were included in the study. Scrotum
involvement was detected in 34 (14.5%) of patients. The mean age at diagnosis of 34 patients with scrotal involvement was
7.37 (4.41-8.43) years. Of the 34 patients, 15 had scrotal pain, swelling and rash, 12 had scrotal pain and swelling, and 2
had only scrotal swelling. Two (5.9%) patients had penile involvement with scrotal involvement. Patients were divided into
two groups as those with scrotal involvement (n= 34, 10.2%) and those without (n = 200, 89.8%). Local edema, widespread
skin involvement, hematuria, penile involvement, PVAS and CAR were significantly higher in IgA patients with scrotal
involvement than in those without (p < 0.001, p < 0.001, p=0.019, p=0.001, p < 0.001, and p = 0.004, respectively).
Conclusion: Widespread purpura, local edema, penile involvement and hematuria are more common in patients with scrotal
involvement than those without. PVAS and some systemic inflammatory markers such as CAR may be helpful in predicting
scrotal involvement.

What is known:

o [gA vasculitis is the most common type of vasculitis in childhood and scrotal involvement is very rare
during the course of the disease.
e PVAS is a scoring system used to measure the severity of childhood vasculitis.

What is new:

o PVAS might be promising surrogate tool for predicting scrotal involvement in patients with IgA vasculitis.
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EULAR/PRINTO/PRES The European League Against
Rheumatism/Paediatric Rheu-
matology International Trials
Organization/Paediatric Rheu-
matology European Society

NLR Neutrophil-to-lymphocyte ratio

PLR Platelet-to-lymphocyte ratio

PVAS Pediatric vasculitis activity
score

US Ultrasound

WBC White blood cell

Introduction

Immunoglobulin A (IgA) vasculitis is the most common sys-
temic vasculitis in childhood and generally affects the ves-
sels of the skin, renal and gastrointestinal (GI) tract. Patients
typically present with palpable purpura, abdominal pain, GI
bleeding, joint pain and swelling, hematuria, proteinuria and
subcutaneous local edema. It is 1.3 to 2 times more likely to
be seen in boys and observed most frequently between the
ages of 5 and 10 years [1-4].

Approximately 2% to 38% of patients with IgA vasculitis
have scrotal involvement [5—7]. Acute scrotal findings may
be the first presenting symptom of IgA vasculitis [6]. Clini-
cal findings are usually unilateral scrotal pain, swelling, and
tenderness [8]. Imaging abnormalities such as epididymi-
tis-orchitis, epididymitis also indicate scrotal involvement
[6]. Rarely, testicular torsion, spermatic cord thrombosis,
hematoma, and scrotal abscess may also be observed in IgA
vasculitis [9].

A number of markers of systemic inflammation have been
investigated in vasculitis due to their widespread applicabil-
ity, low cost and ability to predict patient outcomes [10,
11]. Neutrophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR), markers based on neutrophils
and lymphocytes, reflecting inflammation and activation
of the immune modulatory pathway, have been evaluated.
NLR was found to be higher in IgA vasculitis compared
to healthy controls, and significantly increased in patients
with GI tract complications [10]. Although there is evidence
that NLR and PLR have an important role in assessing the
presence and/or severity of GI tract and renal involvement
in IgA vasculitis, there are also studies that do not support
this association [12].

The Pediatric Vasculitis Activity Score (PVAS) was
developed to assess the disease progression and response to
treatments in childhood vasculitis [13]. Studies on childhood
vasculitis have shown that the PVAS is a reliable scoring
tool for the assessment of the disease and potential treat-
ments [14, 15].
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So far, studies on IgA vasculitis have generally focused
on GI tract and renal involvement. However, the importance
of presenting scrotal involvement is clear, which can affect
patients’ quality of life, treatment approaches and outcomes.
The purpose of this study was to present the characteris-
tics and course of patients with IgA vasculitis with scrotal
involvement and to compare the characteristics of patients
with and without scrotal involvement. We also aimed to
investigate the relationship between scrotal involvement and
PVAS and inflammatory markers.

Material and methods

This medical records review study was conducted in 234
male patients aged < 18 years who were diagnosed with
IgA vasculitis according to the European League Against
Rheumatism/Paediatric Rheumatology International Trials
Organization/Paediatric Rheumatology European Society
(EULAR/PRINTO/PRES) classification and followed up
for at least 6 months between 2019 and 2024 in the Pediat-
ric Rheumatology Department of our hospital [16]. Patients
with diseases such as systemic disease, autoimmune disor-
der, malignancy that may cause vasculitis were not included
in the study. Patients with a follow-up period of less than
6 months and missing data were also excluded.

Data collection

Patients’ data were obtained from electronic medical
records. Demographic characteristics, clinical findings, sys-
tem involvement, laboratory findings at the time of diagnosis
[white blood cell (WBC) count, lymphocyte and neutrophil
counts, platelet count, C-reactive protein (CRP), and eryth-
rocyte sedimentation rate (ESR)] were recorded. Imaging
methods, treatment and prognosis of patients with scrotal
involvement were noted.

Definitions

Scrotal involvement was determined by the presence of scro-
tal edema, tenderness, erythema or abnormalities on scrotal
color Doppler ultrasound (US). If only petechiae or purpuric
rash was present in the scrotum, it was not considered as
scrotal involvement.

Scrotal involvement was defined as thickening and swell-
ing of the scrotal sac, epididymitis, orchitis, spermatic cord
involvement, hydrocele, and increased testicular blood flow
on color Doppler US. Testicular torsion was identified by
twisting of the spermatic cord (whirlpool sign), redundant
spermatic cord in the scrotal sac, heterogeneous hyper echo-
genicity, and mild to moderate thickening of the scrotal wall
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and diffuse reduction or absence of testicular blood flow on
color Doppler US [5, 6].

The activity of IgA vasculitis was assessed using the
Pediatric Vasculitis Activity Score. Nine organ based sys-
tems (general, mucosal and cutaneous membranes/ear/
nose/throat, eyes, pulmonary, abdominal, cardiovascular,
central nervous and renal systems) were assessed according
to symptoms at disease onset. The presence or absence of
each weighted item gave a maximum score for each organ
system. The sum of the nine organ systems determined the
total score representing each patient’s disease activity at the
time of evaluation.

CAR, PLR and NLR were calculated using the patients’
complete blood count parameters and CRP levels at the time
of diagnosis to predict disease severity. CAR was calculated
as the CRP/albumin ratio. PLR was obtained by the ratio of
platelet count to lymphocyte count. NLR was calculated by
the ratio of neutrophil count to lymphocyte count.

Statistcal analysis

All statistical analyses were performed with SPSS ver. 16.0
(SPSS Inc., Chicago, IL, USA). Data with numerical varia-
bles were distributed according to the Kolmogorow-Smirnov
test. All numerical variables fit the abnormal distribution.
Therefore, median/IQR (25 th and 75 th percentile) val-
ues were calculated for all variables. In the comparison of
numerical variables with/without scrotal involvement, Stu-
dent -T test was applied for normally distributed numeri-
cal variables and Mann—Whitney-U for abnormal ones.
Chi-square test was applied for categorical variables with
or without scrotal involvement. We applied binary logis-
tic regression analysis to identify independent predictors
of scrotal involvement. In this study, when establishing for
regression model, a limited number of outcome events can
lead to uncertain and weak estimates. Additionally, the fun-
damental objective of regression analysis is to predict the
dependent variable with the minimal number of independent
variables. To mitigate this issue, the widely accepted rule of
10 events per variable was employed in this study. Factors
associated with a p value <0.1 in univariate analysis were
further evaluated using multiple logistic regression analysis.
The p value less than 0.05 was accepted for significancy.
Receiver operating characteristic (ROC) curve analysis was
performed to detect the cut-off value of the PVAS and CAR
in predicting scrotal involvement with IgA vasculitis.

Results

Electronic medical records of 266 male patients diagnosed
with IgA vasculitis during the study period were reviewed.
17 patients with another disease causing vasculitis (1

systemic lupus erythematosus, 16 familial Mediterranean
fever), 8 patients with a follow-up period of less than
6 months, and 7 patients with missing data were excluded
in the study. None of the 32 patients excluded from the study
had scrotal involvement. The remaining 234 male patients
were included in the study.

The mean age at diagnosis of 234 patients was 8.00
(4.50-15.75) years. The mean follow-up period was 1.5
(1-3) years. At the time of diagnosis, all patients had skin
involvement, GI tract involvement in 97 (41.5%), renal
involvement in 20 (8.5%), arthritis and/or arthralgia in 77
(32.9%), and scrotal involvement in 34 (14.5%).

Characteristics of IgA vasculitis diseases with scrotal
involvement

Scrotal involvement was detected in 34 (14.5%) of male IgA
vasculitis patients. The mean age at diagnosis of patients
with scrotal involvement was 7.37 (4.41-8.43) years. Of the
34 patients, 15 had scrotal pain, swelling and rash, 12 had
scrotal pain and swelling, and 2 had only scrotal swelling.
Two (5.9%) patients had penile involvement with scrotal
involvement.

Scrotal US revealed scrotal edema in 7 (38.9%) patients,
scrotal fluid collection in 7 (38.9%) patients, scrotal wall
thickening in 6 (33.3%) patients, epididymal swelling in 11
[61.1%; unilateral: 3 (16.7%), bilateral: 8 (44.4%)] patients,
and increased testicular vascularity in 11 [61.1%; unilat-
eral: 5 (27.8%), bilateral 6 (33.3%)] patients. CAR was 0.51
(0.15-1.07) in patients with unilateral and 0.37 (0.10-0.74)
in patients with bilateral epididymal swelling (p = 0.620).
PVAS was 2.5 (2.0-3.25) in patients with unilateral and 2.0
(1.0-3.0) in patients with bilateral epididymal swelling (p=
0.065).

Management of patients with scrotal involvement
included supportive care (hydration, bed rest, analgesia
and elevation of the scrotum) and steroid therapy. Of the 34
patients, 18 had only scrotal involvement, while 11 had scro-
tal involvement with GI tract involvement and 5 had scrotal
involvement with proteinuria and/or hematuria. Those with
only scrotal involvement received 1-2 mg/kg/day predniso-
lone. Steroid treatment was given for a median of 4 weeks.
In 5 of 11 patients with scrotal involvement and GI tract
involvement, 30 mg/kg/day pulse methylprednisolone was
given for 3 consecutive days, then 2 mg/kg/day predniso-
lone was started. The remaining 6 patients were started on
prednisolone at a dose of 2 mg/kg/day. The duration of ster-
oid treatment was longer (median 6 weeks) considering GI
tact involvement rather than scrotal involvement. Predniso-
lone was started to be tapered after 2 weeks in all patients.
Although 2 patients with scrotal involvement had proteinu-
ria, 3 had hematuria and one patient with both proteinu-
ria and hematuria, these findings resolved in the follow-up
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and no change in treatment was required. Scrotal findings
resolved within 1-3 days in all patients. Scrotal involvement
did not recur in any patient.

Comparison of IgA vasculitis patients
with and without scrotal involvement

Patients were divided into two groups as those with scrotal
involvement (n= 34, 14.5%) and those without (n= 200,
85.5%). Table 1 presents the characteristics of patients with
and without scrotal involvement.

There were significant differences in widespread skin
involvement, local edema, hematuria, penile involvement in

patients with scrotal involvement compared to those without
(»<0.001, p< 0.001and p= 0.019 and p= 0.001, respec-
tively). PVAS was higher in patients with scrotal involve-
ment compared to those without (p < 0.001). Similarly, there
were significant differences in WBC and CAR in patients
with scrotal involvement compared to those without (p =
0.007 and p = 0.004, respectively) (Table 1).

Receiver operating characteristic analysis (ROC) of CAR
and PVAS were performed to assess scrotal involvement.
After analysis, CAR value >0.0825 had a 67.6% sensitiv-
ity, 53% specificity, and the area under the curve (AUC)
65.4% (95% confidence interval 0.553-0.754) probability
(accuracy) of predicting scrotal involvement (Fig. 1), and

Table 1 Comparison of IgA vasculitis patients with and without scrotal involvement

Patients with scrotal involvement (n=  Patients without scrotal involvement  p
34) (n=200)

Age at diagnosis, mean (years, (min—max)) 7.37 (4.41-8.43) 7.50 (5.79-10.39) 0.153
Clinical findings
Skin involvement, n (%) 34 (100) 200 (100) 1
Lower extremities 23 (67.6%) 187 (93.5%) < 0.001
Lower and upper extremities and trunk 11 (33.4%) 13 (6.5%) < 0.001
GI tract involvement, n (%) 11(32.4%) 86 (43%) 0.244
Renal involvement, n (%)
Hematuria 4 (11.8%) 6 (3%) 0.019
Proteinuria 3 (8.8%) 18 (9%) 0.973
Hypertension 0 (0%) 2 (1%) 0.558
Impaired renal functions 1(2.9%) 19 (9.5%) 0.206
Joint involvement, n (%)
Arthritis 12 (35.3%) 58 (29%) 0.459
Arthralgia 15 (44.1%) 62 (31%) 0.132
CNS involvement, n (%) 0 (0%) 1(0.5%) 0.679
Local edema, n (%) 22 (64.7%) 26 (13.0%) < 0.001

Foot 19 (86.3%) 23 (88.4%)

Hand 2(9.1%) 2 (7.6%)

Forearm 1(4.6%) 1 (5%)
Penile involvement, n (%) 2 (5.9%) 0 (0%) 0.001
PVAS 2.0 (2.0-3.0) 2.0 (1.0-2.0) < 0.001
Laboratory findings
WBC (x 10%/pL, (min—max)) 10.695 (9067-14927) 8855 (7095-11490) 0.007
Lymphocytes (x 10°/uL, (min-max)) 3319.11 (940.00-12352.00) 2684.95 (920.00-7450.00) 0.126
Platelets (x 10*/uL, (min-max)) 420.911 (319.250- 427.500) 362.910 (285.750-427.500 0.110
NLR (mean, min—max) 2.30 (1.27-4.20) 1.89 (1.32-3.58) 0.628
PLR (mean, min—max) 150.96 (104.41-200.29) 137.53 (101.56-183.15) 0.606
Hemoglobine (g/dL, (min—max)) 12.13 (11.65-13.02) 12.25 (11.50-13.26) 0.756
CRP (mg/dL, (min—max)) 6.0 (1.85-31.85) 3(1.2-8.1) 0.006
ESR (mm/h, (min—max)) 16.0 (1.75-22.0) 10.0 (6.0-20.75) 0.187
Albumin (g/dL, (min—max)) 44.0 (42.0-47.25) 44.0 (42.046.0) 0.763
CAR (mean, min—max) 0.15 (0.04-0.65) 0.07 (0.00-0.18) 0.004

GI: Gastrointestinal, CNS: Central nervous system, PVAS: Pediatric vasculitis activity score, WBC: White blood cell, NLR: Blood neutrophil-
to-lymphocyte ratio, PLR: Blood platelet-to-lymphocyte ratio, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, CAR: CRP-to-

albumin ratio
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Fig. 1 Receiver operating characteristic curve analyses conducted to determine the cut-off values for the sensitivity and specificity of CAR for

predicting scrotal involvement

PVAS value > 2 had a 41% sensitivity, 78% specificity, and
the area under the curve (AUC) 68% (95% confidence inter-
val 0.59-0.77) probability (accuracy) of predicting scrotal
involvement (Fig. 2).

After univariate and multivariate regression analysis,
PVAS >2 (odds ratio [OR] =1.64; 95% confidence interval
[CI]: 1.03-2.61, p= 0.038), widespread skin involvement
(OR =4.90; 95% CI: 1.64-4.65, p= 0.004), and local edema
(OR =8.17; 95% CI: 3.38-19.73, p < 0.001) were indepen-
dently associated with scrotal involvement (Table 2).

Discussion

The development of scrotal involvement in patients with
IgA vasculitis is important as it may alter disease manage-
ment. In the present study, scrotal involvement was shown to
develop in approximately 14.5% of male patients with IgA

vasculitis. Patients with scrotal involvement had more wide-
spread skin involvement, local edema, penile involvement
and hematuria than those without scrotal involvement. PVAS
> 2 was found to be a predictor of scrotal involvement. How-
ever, an increase in systemic inflammatory markers such as
NLR and PLR was not associated with scrotal involvement.
On the other hand, CAR, the ratio of CRP to albumin, had
higher specificity and sensitivity than the other two markers
in predicting scrotal involvement.

Scrotal involvement develops rarely in patients with IgA
vasculitis [5—7]. As found in our study, unilateral scrotum
pain, tenderness and swelling are the most common clini-
cal findings. While scrotal involvement is usually observed
during the follow-up of the disease, it may occur as the first
manifestation of the disease in only one fourth of patients
[5,6,17, 18].

Imaging abnormalities such as enlargement of the
epididymis, thickening of the scrotal skin, hydrocele with
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Fig.2 Receiver operating characteristic curve analyses conducted to determine the cut-off values for the sensitivity and specificity of PVAS for

predicting scrotal involvement

Table 2 Independent predictor

. . Variables Univariate Multivariate

of scrotal involment by binary .

logistic regression analysis OR (95%CI) p Value Adjusted OR (95%CI) p Value
PVAS 1.94 (1.32-2.85) 0.001 1.64 (1.03-2.61) 0.038
CAR 1.62 (0.93-2.82) 0.088 1.61 (0.76-3.40) 0.210
Area of purpura 8.90 (3.65-21.71) < 0.001 4.90 (1.64-14.65) 0.004
Local edema 12.27 (5.43-27.72) < 0.001 8.17 (3.38-19.73) < 0.001
Hematuria 4.31 (1.15-16.17) 0.030 2.26 (0.44-11.4) 0.326

CAR: CRP to albiimin ratio, OR =0Odds ratio, PVAS: Pediatric vasculitis activity score

normal testicular blood flow may be detected [5, 19]. Scro-
tal US can both confirm scrotal involvement and reveal a
critical complication such as testicular torsion. In our study,
the most common US findings were epididymal swelling,
increased testicular vascularity, scrotal fluid collection, scro-
tal edema, and scrotal wall thickening. Bilateral epididymal
swelling and increased testicular vascularity were more com-
mon than unilateral. Fortunately, none of the patients had US
findings of testicular torsion. However, it should be kept in
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mind that repeat US should be performed in patients with
suspected testicular torsion during follow-up.

Given the need to adjust treatment in the presence of
scrotal involvement, it is important to differentiate between
patients with and without scrotal involvement. Thus, the cli-
nician can closely follow patients who are likely to develop
scrotal involvement. Ha et al. found that localized edema
and central nervous system involvement were more common
in patients with scrotal involvement [6]. Recently, it was
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shown that the frequency of scrotal involvement increased
with renal involvement [8]. On the other hand, Buscatti et al.
found no difference in terms of organ or system involvement
in IgA vasculitis patients with or without scrotal involve-
ment [5]. In our study, GI tract involvement, renal involve-
ment and arthritis were similar in patients with and without
scrotal involvement. However, widespread skin involvement
and local edema were more frequent in patients with scrotal
involvement compared to those without.

The PVAS, the pediatric version of the Birmingham Vas-
culitis Activity Score (BVAS), provides outcome scores for
vasculitis. With PVAS, it may be possible to determine the
activity and severity of vasculitis, provide a standardized
management, and even predict some system involvement that
may develop during the course of vasculitis. However, given
the rarity of childhood vasculitis, there are very few stud-
ies presenting PVAS results in childhood vasculitis such as
IgA vasculitis, Takayasu arteritis, and polyarteritis nodosa
[20]. Feng et al. reported that PVAS is effective in assess-
ing disease activity in Takayasu arteritis and its use is rec-
ommended in patients with renal damage [21]. Avci et al.
showed that PVAS score was higher in IgA vasculitis with
nephritis and also independent predictor for development
of nephritis in patients with IgA vasculitis [22]. In previ-
ous studies, a threshold value of 2 was used to determine
low and/or high disease activity in pediatric patients with
vasculitis [15]. In our study, PVAS > 2 had 41% sensitivity,
and 78% specificity for predicting scrotal involvement in
patients with IgA vasculitis. PVAS > 2 also was independent
predictor for scrotal involvement in patients with IgA vascu-
litis. Validation of the threshold value of the PVAS in larger
scale studies and determination of different PVAS threshold
values for the mild to severe spectrum of IgA vasculitis will
enable more reliable and widespread use of this tool.

It was reported that markers such as NLR and PLR
using the results obtained from complete blood count may
reflect systemic inflammation and may even be prognos-
tic indicators in some vasculitis [10-12]. Several studies
have reported that NLR is a potential predictive marker of
gastrointestinal bleeding in children with IgA vasculitis
[23, 24]. The use of indices to predict renal involvement
in IgA vasculitis has proven to be effective and it has even
been emphasized that several indices can be appropri-
ately combined to improve diagnostic efficiency [10-12].
It was found that these two markers may predict intrave-
nous immunoglobulin resistance in Kawasaki disease. On
the other hand, Liu et al. reported that these two mark-
ers were inadequate in Kawasaki disease [25]. Because
of these contradictory results, the search for more useful
markers such as CAR rate is ongoing in many diseases
including vasculitis [26-28]. CRP, an acute phase protein,
increases with systemic inflammation in vasculitis. Moreo-
ver, an expected decrease develops in albumin, which is

considered a negative acute phase reactant. Changes in
these two parameters result in a significant increase in the
CAR. As a result, it is quite logical that CAR is more
important than NLR and PLR. In our study, we investi-
gated the predictability of CAR for scrotal involvement
in patients with IgA vasculitis; and CAR > 0.0825 had
67.6% sensitivity, and 53% specificity after ROC analysis.
However, in multivariate logistic regression analysis, CAR
was not an independent predictor of scrotal involvement.
Larger-scale studies are required for CAR for predicting
important organ involvement.

The main approaches in the management of IgA vasculitis
include supportive therapies such as hydration, bed rest and
symptom relief [29]. Corticosteroids, azathioprine, cyclo-
phosphamide and plasmapheresis are used in major organ or
system involvement such as GI tract, renal or central nerv-
ous system [7, 18]. The severity of the disease, the affected
organ or system and the presence or absence of life-threat-
ening vasculitis determine the intensity of treatment. Ma
et al. reviewed case reports published over a 35-year period
and presented the treatment approach for 21 patients with
IgA vasculitis with scrotal involvement. They reported that
16 patients received conservative treatment and steroids, 5
patients received only conservative treatment and 2 patients
underwent surgical intervention. All patients had a good
prognosis [18]. Treatment approaches for scrotal involve-
ment vary from conservative to immunosuppressive therapy,
and individualization of treatment is important. On the other
hand, there are strong recommendations in support of steroid
use. The European consensus-based recommendations for
the diagnosis and treatment of IgA vasculitis in children-
SHARE initiative recommend the use of steroids in orchitis
[7]. In fact, steroid use has been reported in 93% of children
with IgA vasculitis with scrotal involvement [5]. Ben-Chaim
et al. reported relief of scrotal symptoms immediately after
initiating steroid therapy [30]. In our center, patients with
scrotal involvement were treated with a combination of con-
servative therapies and steroids.

The main limitations of this study are its retrospective
design and single center. Due to the retrospective design
of the study and the exclusion of patients with less than
six months of follow-up and missing data, our results may
reflect the findings of more severe or better documented
cases. Prospective, multicenter studies may provide more
accurate and generalizable results about the scrotal involve-
ment of IgA vasculitis. In addition, the frequency of scrotal
involvement in IgA vasculitis could not be given accurately
since all patients did not have the same follow-up time. The
lack of data on the use of PVAS in vasculitis is another limi-
tation. On the other hand, the presentation of data on the
use of PVAS in patients with scrotal involvement in IgA
vasculitis is also a strength of this study. It is clear that there
is a need for tools to measure the outcomes of vasculitis and
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in this present study, a cut off value was proposed for the
predictive value of PVAS for scrotal involvement.

In conclusion, scrotal involvement may develop in IgA
vasculitis and most patients are treated with steroids in addi-
tion to conservative therapies. Widespread purpura, local
edema, penile involvement and hematuria are more com-
mon in patients with scrotal involvement than those with-
out. PVAS and some systemic inflammatory markers may
be helpful in predicting scrotal involvement.

Authors’ contributions SE: Conceptualization, Writing—Original
Draft, Writing—Review & Editing, Data Analyses; EO: Conceptualiza-
tion, Writing—Original Draft, Data Acquisition, Data Analyses; SET:
Data Acquisition, Data Analyses; DO: Data Acquisition, Data Analy-
ses; MCP: Data Acquisition, Data Analyses; MIE: Data Acquisition,
Data Analyses; SNY: Data Acquisition, Data Analyses; YUE: Data
Acquisition, Data Analyses; CK: Supervision—Review & Editing;
ZET: Supervision—Review & Editing; BCA: Supervision—Review
& Editing; LT: Supervision—Review & Editing. All authors read and
approved the fnal version of the manuscript.

Funding Open access funding provided by the Scientific and Techno-
logical Research Council of Tiirkiye (TUBITAK).

Data availability No datasets were generated or analysed during the
current study.

Declarations

Ethical approval The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study was approved by
the ethical committee of Ankara Bilkent City Hospital (audit ref. No:
TABED- 1-362).

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Jennette JC, Falk RJ, Bacon PA, Basu N, Cid MC, Ferrario F et al
(2013) 2012 revised International Chapel Hill Consensus Confer-
ence Nomenclature of Vasculitides. Arthritis Rheum 65(1):1-11.
https://doi.org/10.1002/art.37715

2. Ozen S, Bakkaloglu A, Dusunsel R, Soylemezoglu O, Ozaltin F,
Poyrazoglu H et al (2007) Childhood vasculitides in Turkey: a
nationwide survey. Clin Rheumatol 26(2):196-200. https://doi.
org/10.1007/s10067-006-0266-6

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

Karadag SG, Tanatar A, Sonmez HE, Cakmak F, Kiyak A, Yavuz
S et al (2019) The clinical spectrum of Henoch-Schonlein purpura
in children: a single-center study. Clin Rheumatol 38(6):1707—
1714. https://doi.org/10.1007/s10067-019-04460-1

Ozen S, Sag E (2020) Childhood vasculitis. Rheumatology
59(Suppl 3):1ii95-iii100. https://doi.org/10.1093/rheumatology/
kez599

Buscatti IM, Abrao HM, Kozu K, Marques VLS, Gomes RC, Sal-
lum AME et al (2018) Characterization of scrotal involvement in
children and adolescents with IgA vasculitis. Advances in rheu-
matology 58(1):38. https://doi.org/10.1186/s42358-018-0039-3
Ha TS, Lee JS (2007) Scrotal involvement in childhood Henoch-
Schonlein purpura. Acta Paediatr 96(4):552-555. https://doi.org/
10.1111/5.1651-2227.2006.00173.x

Ozen S, Marks SD, Brogan P, Groot N, de Graeff N, Avcin T
et al (2019) European consensus-based recommendations for
diagnosis and treatment of immunoglobulin A vasculitis-the
SHARE initiative. Rheumatology 58(9):1607-1616. https://doi.
org/10.1093/rheumatology/kez041

Tabel Y, Inanc FC, Dogan DG, Elmas AT (2012) Clinical
features of children with Henoch-Schonlein purpura: risk
factors associated with renal involvement. Iran J Kidney Dis
6(4):269-274

Dalpiaz A, Schwamb R, Miao Y, Gonka J, Walzter W, Khan SA
(2015) Urological Manifestations of Henoch-Schonlein Purpura:
A Review. Current urology 8(2):66—73. https://doi.org/10.1159/
000365692

Karadag SG, Cakmak F, Cil B, Tanatar A, Sonmez HE, Kiyak
A et al (2021) The relevance of practical laboratory markers
in predicting gastrointestinal and renal involvement in children
with Henoch-Schonlein Purpura. Postgrad Med 133(3):272-277.
https://doi.org/10.1080/00325481.2020.1807161

FuW, Ye W, Liu X, Zhu S, Fu H, Zhu R et al (2021) Meta-analysis
of the neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios
in Henoch-Schonlein purpura and its complications. Int Immu-
nopharmacol 94:107454. https://doi.org/10.1016/j.intimp.2021.
107454

Ekinci RMK, Balci S, Sari Gokay S, Yilmaz HL, Dogruel D,
Altintas DU et al (2019) Do practical laboratory indices predict
the outcomes of children with Henoch-Schonlein purpura? Post-
grad Med 131(4):295-298. https://doi.org/10.1080/00325481.
2019.1609814

Dolezalova P, Price-Kuehne FE, Ozen S, Benseler SM, Cabral DA,
Anton J et al (2013) Disease activity assessment in childhood vas-
culitis: development and preliminary validation of the Paediatric
Vasculitis Activity Score (PVAS). Ann Rheum Dis 72(10):1628—
1633. https://doi.org/10.1136/annrheumdis-2012-202111
Morishita KA, Moorthy LN, Lubieniecka JM, Twilt M, Yeung
RSM, Toth MB et al (2017) Early outcomes in children with anti-
neutrophil cytoplasmic antibody-associated vasculitis. Arthritis
Rheumatol 69(7):1470-1479. https://doi.org/10.1002/art.40112
Gagne SJ, Sivaraman V, Bosman ES, Klamer B, Morishita KA,
Huber A, et al (2024) Comparing rituximab and cyclophospha-
mide in induction therapy for childhood-onset anti-neutrophil
cytoplasmic antibody-associated vasculitis: an ARChiVe registry
cohort study. Arthritis Care Res. https://doi.org/10.1002/acr.25455
Hocevar A, Rotar Z, Jurcic V, Pizem J, Cucnik S, Vizjak A et al
(2016) IgA vasculitis in adults: the performance of the EULAR/
PRINTO/PRES classification criteria in adults. Arthritis Res Ther
18:58. https://doi.org/10.1186/s13075-016-0959-4

Modi S, Mohan M, Jennings A (2016) Acute scrotal swelling in
henoch-schonlein purpura: case report and review of the literature.
Urology case reports 6:9-11. https://doi.org/10.1016/j.eucr.2016.
01.004

. MaY, Zhang S, Chen J, Kong H, Diao J (2021) Henoch-schon-

lein purpura with scrotal involvement: a case report and literature


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/art.37715
https://doi.org/10.1007/s10067-006-0266-6
https://doi.org/10.1007/s10067-006-0266-6
https://doi.org/10.1007/s10067-019-04460-1
https://doi.org/10.1093/rheumatology/kez599
https://doi.org/10.1093/rheumatology/kez599
https://doi.org/10.1186/s42358-018-0039-3
https://doi.org/10.1111/j.1651-2227.2006.00173.x
https://doi.org/10.1111/j.1651-2227.2006.00173.x
https://doi.org/10.1093/rheumatology/kez041
https://doi.org/10.1093/rheumatology/kez041
https://doi.org/10.1159/000365692
https://doi.org/10.1159/000365692
https://doi.org/10.1080/00325481.2020.1807161
https://doi.org/10.1016/j.intimp.2021.107454
https://doi.org/10.1016/j.intimp.2021.107454
https://doi.org/10.1080/00325481.2019.1609814
https://doi.org/10.1080/00325481.2019.1609814
https://doi.org/10.1136/annrheumdis-2012-202111
https://doi.org/10.1002/art.40112
https://doi.org/10.1002/acr.25455
https://doi.org/10.1186/s13075-016-0959-4
https://doi.org/10.1016/j.eucr.2016.01.004
https://doi.org/10.1016/j.eucr.2016.01.004

European Journal of Pediatrics

(2025) 184:289

Page9of9 289

20.

21.

22.

23.

24.

25.

26.

review. J Pediatr Hematol Oncol 43(6):211-215. https://doi.org/
10.1097/MPH.0000000000002161

. Ben-Sira L, Laor T (2000) Severe scrotal pain in boys with

Henoch-Schonlein purpura: incidence and sonography. Pediatr
Radiol 30(2):125-128. https://doi.org/10.1007/s002470050029
Batu ED, Ozen S (2020) Measuring vasculitis with numbers: out-
come scores. Curr Rheumatol Rev 16(1):21-28. https://doi.org/
10.2174/1573397115666191126093927

Feng Y, Tang X, Liu M, Zhou J, Zhao X, Li Q (2017) Clini-
cal study of children with Takayasu arteritis: a retrospective
study from a single center in China. Pediatr Rheumatol Online J
15(1):29. https://doi.org/10.1186/312969-017-0164-2

Avci B, Kurt T, Aydin F, Celikel E, Tekin ZE, Sezer M et al (2023)
Association of pediatric vasculitis activity score with immuno-
globulin A vasculitis with nephritis. Pediatr Nephrol 38(3):763—
770. https://doi.org/10.1007/s00467-022-05675-2

Makay B, Gucenmez OA, Duman M, Unsal E (2014) Response
to: predictive role of neutrophil-to-lymphocyte ratio in Henoch-
Schonlein purpura-related gastrointestinal bleeding. Rheumatol
Int 34(9):1333. https://doi.org/10.1007/s00296-014-3049-4
Hong SH, Kim CJ, Yang EM (2018) Neutrophil-to-lymphocyte
ratio to predict gastrointestinal bleeding in Henoch: Schonlein
purpura. Pediatr Int 60(9):791-795. https://doi.org/10.1111/ped.
13652

LiuJ, Ye B, Su D, Qin S, Zhao W, Pang Y (2023) Evaluation of
laboratory predictors for intravenous immunoglobulin resistance
and coronary artery aneurysm in Kawasaki Disease before and
after therapy. Clin Rheumatol 42(1):167-177. https://doi.org/10.
1007/s10067-022-06366-x

Kamal DE, Zaghlol RS, Hussien MHS, Makarm WK (2023) Util-
ity of neutrophil/albumin ratio and C-reactive protein/albumin

217.

28.

29.

30.

ratio as novel inflammatory markers in Behcet’s disease. Reuma-
tol Clin 19(4):188-196. https://doi.org/10.1016/j.reumae.2023.03.
005

Seringec Akkececi N, Yildirim Cetin G, Gogebakan H, Acipayam
C (2019) The C-reactive protein/albumin ratio and complete blood
count parameters as indicators of disease activity in patients with
Takayasu Arteritis. Med Sci Monit 25:1401-1409. https://doi.org/
10.12659/MSM.912495

Liu X, Wang L, Zhou K, Shao S, Hua Y, Wu M et al (2021) Pre-
dictive value of C-reactive protein to albumin ratio as a biomarker
for initial and repeated intravenous immunoglobulin resistance in
a large cohort of Kawasaki disease patients: a prospective cohort
study. Pediatr Rheumatol Online J 19(1):24. https://doi.org/10.
1186/s12969-021-00517-1

Hetland LE, Susrud KS, Lindahl KH, Bygum A (2017) Henoch-
schonlein purpura: a literature review. Acta Derm Venereol
97(10):1160-1166. https://doi.org/10.2340/00015555-2733
Ben-Chaim J, Korat E, Shenfeld O, Shelhav A, Jonas P, Goldwas-
ser B (1995) Acute scrotum caused by Henoch-Schonlein purpura,
with immediate response to short-term steroid therapy. J Pediatr
Surg 30(10):1509-1510. https://doi.org/10.1016/0022-3468(95)
90424-7

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1097/MPH.0000000000002161
https://doi.org/10.1097/MPH.0000000000002161
https://doi.org/10.1007/s002470050029
https://doi.org/10.2174/1573397115666191126093927
https://doi.org/10.2174/1573397115666191126093927
https://doi.org/10.1186/s12969-017-0164-2
https://doi.org/10.1007/s00467-022-05675-2
https://doi.org/10.1007/s00296-014-3049-4
https://doi.org/10.1111/ped.13652
https://doi.org/10.1111/ped.13652
https://doi.org/10.1007/s10067-022-06366-x
https://doi.org/10.1007/s10067-022-06366-x
https://doi.org/10.1016/j.reumae.2023.03.005
https://doi.org/10.1016/j.reumae.2023.03.005
https://doi.org/10.12659/MSM.912495
https://doi.org/10.12659/MSM.912495
https://doi.org/10.1186/s12969-021-00517-1
https://doi.org/10.1186/s12969-021-00517-1
https://doi.org/10.2340/00015555-2733
https://doi.org/10.1016/0022-3468(95)90424-7
https://doi.org/10.1016/0022-3468(95)90424-7

	Characteristics of scrotal involvement in IgA vasculitis: Relationship with disease activity and inflammatory markers
	Abstract
	Introduction
	Material and methods
	Data collection
	Definitions
	Statistcal analysis


	Results
	Characteristics of IgA vasculitis diseases with scrotal involvement
	Comparison of IgA vasculitis patients with and without scrotal involvement

	Discussion
	References


