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Abstract: Immunoglobulin A (IgA) vasculitis (IgAV), classically known as Henoch–Schönlein purpura (HSP), 

is a type of non-thrombocytopenic small-vessel vasculitis. HSP is the most frequent kind of systemic vasculitis 

in children, characterized by purpura, arthritis or arthralgia, gastrointestinal pain, and kidney dysfunction. The 

aim of our research was to investigate and observe the clinical characteristics of children diagnosed with HSP 

and to explore the correlation between infectious diseases and HSP. Furthermore, this retrospective study 

considered other factors, such as demographic characteristics (sex, area/environment, and age), and their effect 

on the pediatric population diagnosed with HSP. To answer this question, we conducted a five-year hospital-

based retrospective study that included 144 hospitalized children who were diagnosed with HSP during 

hospitalization. Measurements of immunological panels (IgA, IgM, IgG, and IgE), C3, C4, C-reactive protein, 

fibrinogen, and hematite sedimentation rate (VSH) determined using blood samples revealed that there is a 

strong correlation between the elements of the immunological panel and the HSP manifestations. Moreover, 

elevated IgG and IgM levels in pediatric HSP patients are strongly linked to infectious diseases. Notably, 

patients who tested positive for pathogens in their IgG- or IgM-specific blood tests also had high IgG or IgM 

serum levels. 

Keywords: Henoch–Schönlein purpura; IgA vasculitis; allergic vasculitis; infectious diseases  

 

1. Introduction 

1.1. Henoch–Schönlein Purpura Incidence and Clinical Manifestations 

Immunoglobulin A (IgA) vasculitis (IgAV), classically known as Henoch–Schönlein purpura 

(HSP), is a type of non-thrombocytopenic small-vessel vasculitis [1]. HSP is the most frequent kind 

of systemic vasculitis in children, characterized by purpura, arthritis or arthralgia, gastrointestinal 

pain, and kidney dysfunction [2]. Systemic IgAV can occur at any age; however, it most commonly 

affects children aged 3 to 15 years. In total, 90% of childhood-onset diseases develop before the age 

of ten years [1,3,4]. The incidence of the pathology ranges from 3 to 27 cases per 100,000 children [5,6]. 

It is relatively uncommon among infants [5]. 
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IgAV typically causes palpable purpura on the skin, as well as in the joints, kidneys, and 

gastrointestinal tract. Incomplete or atypical symptoms, such as involvement of the central and 

peripheral nervous system or pulmonary complications, necessitate a differential diagnostic workup 

[7,8]. An atypical cutaneous manifestation can be mistaken for papular urticaria, systemic lupus 

erythematosus, meningococcemia, or dermatitis herpetiformis. It may also be mistaken for acute 

hemorrhagic edema of infancy, which many specialists regard as a form of HSP [9]. This disorder is 

characterized by purpuric lesions on the face, ears, extremities, and scrotum in children under two 

years old who otherwise display normal serologic results [10]. Its clinical symptoms are widely 

established, including non-thrombocytopenic palpable purpura, arthritis, and the involvement of 

internal organs such as the gastrointestinal tract and kidney [11]. Although the precise pathogenesis 

of HSP is undetermined, pathological and laboratory findings, such as a vascular deposition of IgA-

dominant immune complex, the infiltration of small blood vessels with polymorphonuclear 

leukocytes, and the presence of leukocyteoclasia, increased serum IgA, and proinflammatory 

cytokines, indicate that HSP is an immune-mediated disease [11,12]. 

1.2. Immunoglobulin A’s Role and Characterization in Pathogenesis 

IgA, a member of the human immunoglobulin family, serves as an essential component of 

mucosal defense, primarily by neutralizing bacterial products, agglutinating microorganisms, and 

interfering with bacterial movement [13–15]. IgA, a key immunoglobulin class found in serum and 

mucosal secretions, plays an important role in mucosal immunity [16,17]. IgA is produced in greater 

quantities than all other immunoglobulin classes combined due to its high mucosal production and 

short half-life of 5–6 days [18,19]. Humans present two subclasses of immunoglobulin A (IgA): IgA1 

and IgA2. Each subclass consists of a fundamental molecular unit made up of two identical heavy 

chains (HCs) and two identical light chains (LCs) [20]. Each chain starts with a variable region at the 

N-terminus, followed by a consistent region. The LCs are identical in both subclasses, but the HCs 

differ in their constant sections, which are encoded by different genes. In addition, two allotypic 

variations of human IgA2 have been identified: IgA2m(1) and IgA2m(2) [21]. IgA1 is the first to be 

produced between the two IgA subclasses and varies from IgA2. IgA1 contains only 13–17 amino 

acid sequence in its hinge region [22,23]. Increased IgA synthesis could be linked to the antigen 

exposure processed by the mucosal immune system. Bacteria, viruses, or parasitic agents were 

hypothesized to initiate the HSP disease in genetically predisposed individuals, but causal agents 

and factors have yet to be found [24,25]. During the acute stage of HSP, a rise in IgA may indicate 

aberrant immunological responses; IgA1 accounts for over 90% of IgA in the blood, while IgA2 

accounts for less than 10% [13,26,27]. 

1.3. Potential Etiological Factors for Henoch–Schönlein Purpura  

As mentioned before, the pathophysiology of HSP is poorly known; however, numerous 

medical professionals are aware that it is usually associated with a variety of viral disorders, as well 

as exposure to insect bites, immunizations, medicines, or food allergies [25,28–30]. Although the 

etiology of the disease remains unknown, it is obvious that the IgA system plays an important part 

in the pathogenesis [31]. A variety of triggers have been proposed, including infections and medicines 

[7,32,33]. Moreover, the hallmark pathogenic feature (the deposition of IgA-containing immune 

complexes within tiny artery walls and renal mesangium) suggests the involvement of mucosal 

infections [16,34,35]. IgAV has a seasonal tendency, with fewer instances occurring during the 

summer months, confirming the hypothesis that viral precipitants cause the start of this disease 

[36,37]. 

Our research aimed to evaluate clinical data from pediatric patients diagnosed with HSP and 

investigate the association between infectious diseases and the described pathology. Additionally, 

our retrospective study examined demographic factors (including sex, area/environment, and age) 

and their impact on the pediatric HSP population. This study will emphasize the key clinical aspects 

of HSP in the studied population.  
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2. Materials and Methods 

2.1. Study Design 

The clinical research was conducted as a hospital-based retrospective study, including 144 

children (1 to 18 years of age), all of whom were patients admitted to the “Grigore Alexandrescu” 

Emergency Clinical Hospital for Children in Bucharest. We searched the electronic medical database 

of the hospital for relevant records from 1 January 2017 to 31 December 2023. All children were 

previously referred for evaluation due to HSP. The children were diagnosed with HSP using the 

usual diagnostic criteria, EULAR/PRINTO/PRES for HSP [5]. 

The samples for the quantitative measurement of the immunological panel (IgA, IgM, IgG, and 

IgE), C3, C4, C-reactive protein, fibrinogen, and VSH were obtained from venous blood. An 

anticoagulant-free vacutainer with or without separating gel served as the collecting container. 

Levels of immunological panel elements were measured with an enzyme-linked immunosorbent 

assay (ELISA). 

The collected patient files were entered into a database. The hospital database was used to collect 

information such as age, gender, environment, immunological panel (IgA, IgM, IgG, and IgE), C3, 

C4, C-reactive protein, fibrinogen and VSH, clinical diagnosis, and other associated diagnosis. The 

data were statistically evaluated, and the statistical tests applied are detailed in the 'Descriptive 

Analysis of the Patients' Series' section. 

The diagnosis of HSP and the assessment of disease severity (mild, moderate, or severe) were 

determined in accordance with the guidelines set forth by the European League Against Rheumatism 

(EULAR), the Pediatric Rheumatology International Trials Organization (PRINTO), and the Pediatric 

Rheumatology European Society (PRES). These organizations have delineated the current diagnostic 

criteria for systemic IgA vasculitis (IgAV) [5,33,38]. In a pediatric patient presenting with purpura, 

characterized as round or oval and retiform, predominantly on the lower limbs, the diagnosis is 

confirmed if at least one of the following four criteria is met: (1) abdominal pain, (2) histologically 

confirmed IgA deposits, (3) arthritis or arthralgia, or (4) renal impairment [5,33,38]. 

2.2. Descriptive Analysis of the Patients’ Series 

The data were statistically analyzed using IBM’s Statistical Analysis Software Package (SPSS) 

version 29 (2022) and Microsoft Excel 2016 (Redmon, WA, USA). The investigation included 

descriptive statistics, tests to assess normal distribution (Kolmogorov–Smirnov and Shapiro–Wilks), 

tests to compare quantitative indicators in different groups (comparison of means), correlation 

analyses (Pearson correlation coefficient, PCC), ROC curves, positive predictive value (PPV), 

negative predictive value (NPV), and sensitivity and specificity. The chosen significance level was α 

= 0.05 and 0.01 for PCC. Thus, if the significance level is not reached for values of p < α, the null 

hypothesis is rejected. 

2.2.1. Inclusion Criteria 

The patients included in the study were of both sexes, with an age range between 0 and 18 years, 

admitted to the Pediatric Clinic of “Grigore Alexandrescu” Emergency Clinical Hospital for Children 

in Bucharest. The children were previously diagnosed with HSP and had their immunological panel 

(IgA, IgM, IgG, and IgE), C3, C4, C-reactive protein, fibrinogen, and VSH tested. Only patients who 

had no prior COVID-19 infection were accepted into the research study due to the complex treatment 

scheme for the disease. 

2.2.2. Exclusion Criteria 

The following patients were excluded from the study: patients below 1 year of age, patients not 

previously diagnosed with HSP, and patients who had no IgA and IgE level tests performed. 

Children who had previously been diagnosed with COVID-19 or had at least one positive COVID-19 

test during their stay in the hospital were also excluded from the study. 
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3. Results 

3.1. Descriptive Statistics 

A retrospective hospital-based study was conducted over a five-year period, during which 144 

patients were diagnosed with HSP. Of the 144 total children, 87 (60.4%) were boys and 57 (39.6%) 

were girls. The boys were slightly younger than the girls, with a mean age of 7.18 ± 3.907 years vs. 

8.00 ± 4.044 years, respectively. According to the Kolmogorov–Smirnov and Shapiro–Wilk statistical 

tests, neither gender had a normal age distribution (p values were less than 0.01 for both sexes). 

Overall, the mean age of the group was 7.51 ± 3.96 years. There was a 1.57:1 ratio between the urban 

and rural patients (urban/rural, 88:56). 

Among the 144 patients included in the study, a significant proportion (65.27%) exhibited a 

moderate disease status, particularly within the urban patient group, while the smallest group of 

patients (9.02%) exhibited the mildest symptoms. The urban-to-rural patient ratio stood at 2.25:1. 

Notably, severe manifestations were observed in 25.69% of patients, with a nearly equal distribution 

between urban and rural areas. Among patients diagnosed with severe HSP, 63.8% were male. Figure 

1 illustrates the distribution of patients with varying severity levels of HSP alongside the 

environmental distribution. 

 

Figure 1. The distribution of patients according to HSP severity level and environment. 

The clinical study documented the date of hospitalization, revealing that during autumn, the 

highest patient count across all seasons was recorded (41 patients, 28.47%). In contrast, the number 

of hospitalized patients during the winter and spring was nearly equal (38 patients during the winter 

and 39 patients during the spring). Interestingly, summer had the lowest hospitalization rate (26 

patients, 18.05%), with no patients exhibiting mild-severity symptoms during that season. Figure 2 

illustrates the distribution of patients according to season and the severity of HSP. 

 

4

34

18
9

60

19

0

20

40

60

80

100

Easy Moderate Severe

N
u

m
b

e
r 

o
f 
p

a
ti
e

n
ts

Severity

Urban

Rural

7
4

0 2

19

29

17

29

12

6
9 10

0

5

10

15

20

25

30

35

Winter Spring Summer Autumn

N
u
m

b
e
r 

o
f 
p
a
ti
e
n
ts

Season

Easy

Moderate

Severe

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 September 2024                   doi:10.20944/preprints202409.1873.v1

https://doi.org/10.20944/preprints202409.1873.v1


 5 

 

Figure 2. The distribution of patients according to season and the severity of HSP. 

3.2. Immunologic and Paraclinical Results 

We investigated potential correlations between IgA serum levels and immunological panel 

elements within a patient cohort. The immunological panel analysis included, besides IgA, 

immunoglobulin G (IgG), immunoglobulin M (IgM), and immunoglobulin E (IgE). Moreover, we 

included in the Principal Component Analysis (PCA) the inflammation markers such as complement 

3 (C3), complement 4 (C4), fibrinogen, sedimentation velocity of hematite (VSH), and protein C 

reactive (PCR). The test results indicated underlying correlations that exist in the set of variables; the 

Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was 0.636, and Bartlett’s test of 

sphericity yielded a chi-square value of 188.711 with 36 degrees of freedom (p < 0.001). According to 

the test results, there are four extracted components that satisfy the condition of a correlation 

coefficient greater than or equal to 1. The four components extracted are all the immunological panel 

elements. These results are detailed in Figure 3 and Table A1. 

 

Figure 3. The graphic representation of the PCA test results for possible correlations. 

The Pearson correlation coefficient (PCC) quantifies the linear association between two data sets. 

In our study, we applied the PCC to explore the potential correlations among elements in the 

immunological panel. Our findings indicate moderate positive correlations between IgA and IgG 

(PCC = 0.238, p-value = 0.01), as well as between IgA and IgM (PCC = 0.443, p-value = 0.01). 

Additionally, a weaker positive correlation exists between IgG and IgM (PCC = 0.222, p-value = 0.01). 

Table A2 covers all correlations. It also includes relationships that, while not statistically significant 

(p-values greater than 0.01), are provided for transparency. 

According to the immunological panel, 33.33% of patients exhibit high IgA levels, 34.02% exhibit 

high IgM levels, only 14.58% exhibit high IgG levels, and 45.13% present high IgE levels. Aside from 

purpura, the most common clinical symptoms were joint involvement (76%), followed by digestive 

issues (48%). Renal impairment occurred in 13.9% of patients, followed by testicular involvement 

with acute orchepididymitis in 8.5% of cases. Severe forms of the disease more frequently presented 

thrombocytosis (30.55% of all patients and 48.80% of severe cases) and hypoalbuminemia (11.11% of 

all patients and 17.02% of severe cases) at admission, while leukocytosis (47.22% of all patients) at 

admission was associated with renal impairment. Meanwhile, those who had elevated IgA levels 

exhibited edema and renal impairment.  

Regarding the initial rash localization, the lower limb was the most common site of purpuric 

eruption (84.61%). The cutaneous signs were most typically found on the calves (84.81%), thighs 

(65.03%), ankles (67.13%), and foot (67.13%). Notably, only 60.13% of patients (86 people) had 

cutaneous eruptions over their entire lower limb. The buttocks (24.47%) and upper limb (15.37%) 

were the next most affected locations for purpura. There were 14 patients (9.79%) who presented with 

an unusually confined purpuric eruption onset. These individuals developed IgAV in the left ear 
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(two patients), thorax (one patient), right wrist joint and left arm (two patients), and upper abdomen 

(two patients). Two individuals had generalized HSP localization, whereas five others had the 

eruption on their scalp, submentum, or face. The most frequent combination of IgAV manifestations 

was observed on the lower and upper limbs (15 patients, 10.48%), and on the lower limbs and 

buttocks (24 patients, 16.78%). Approximately one-third of patients (46 patients) had relapses, with 

26.6% experiencing moderate symptoms and 58.3% suffering from severe symptoms. The average 

number of relapses was 1.5 episodes (range: 1 to 5), requiring hospitalization. 

Corticosteroid therapy was used to relieve symptoms in 113 patients (79.02%), antihistamine 

therapy was used in 142 patients (99.30%), nonsteroidal anti-inflammatory medications (NSAIDs) 

were used in 49 patients (34.26%), and immunological therapy was necessary in just 3 patients. In 

addition, 78 patients (54.54%) were treated with antibiotics after being identified with bacterial 

infections. 

3.3. Patients with Infectious Diseases as Secondary Diagnoses 

In this study, we used the Receiver Operating Characteristic (ROC) curve to assess the diagnostic 

performance of serum IgA levels in distinguishing between patients who had experienced infectious 

diseases as a secondary diagnosis during admission and those who had not. The ROC curve results 

indicated that IgA levels achieved statistical significance, with an AUC of 0.821 and a standard error 

of 0.037, demonstrating a strong discriminative capacity for diagnosing normal IgA levels in patients 

with infections, as detailed in Table 1 and in the graphic representation presented in Figure 4. The 

ROC curve analysis was conducted on a cohort of 141 patients included in the study; the remaining 

patients did not undergo testing for their total IgA serum levels. The patients who did not undergo 

testing for total IgA serum levels presented very mild symptoms; thus, the hospital protocol did not 

include the IgA serum levels. Patients with normal IgA levels and infection as secondary clinical 

diagnoses were classified as true positives (43 patients), whereas those with high IgA levels but no 

clinical infectious disease diagnoses were classified as false negatives (31 patients). True negatives 

included patients with normal IgA levels and no infection as secondary clinical diagnoses (50 

patients), and false positives comprised patients with high IgA levels and infection as secondary 

diagnoses (17 patients). The sensitivity was calculated to be 58.10%, and the specificity was 74.62%. 

These findings indicate that the model is modest as a screening tool (the model correctly detects 

approximately 58.10% of positive cases) and reliable as a confirmatory test (the model accurately 

identifies approximately 74.62% of true negative cases). The positive predictive value (PPV) was 

71.66%, suggesting that more than two-thirds of the patients with a positive screening test had normal 

IgA levels with an infectious disease. The negative predictive value (NPV) was 61.72%, indicating 

that nearly two-thirds of patients with a negative screening test (high IgA levels) were free of 

infectious diseases. 

Table 1. ROC analyses for total IgA levels (area under the ROC curve and test result variable(s)). 

Area Std. Errora Asymptotic Sig.b 
Asymptotic 95% Confidence Interval 

Lower Bound Upper Bound 

0.821 0.037 0.000 0.748 0.894 

a. Under the nonparametric assumption. b. Null hypothesis: true area = 0.5. 
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Figure 4. ROC curves obtained from the IgA serum levels. Sensitivity is shown in the ordinate, while 

the false positive rate (1-specificity) is presented in the abscissa. 

Among all the patients enrolled in the study, 26% (37 patients) had a recent history of, or an 

infection associated with, Group A beta-hemolytic streptococcus. Additionally, apart from infections 

as secondary diagnoses, patients also exhibited persistent nephropathy (6.3%) and inflammatory 

bowel disease (4.9%). 

4. Discussion 

4.1. Demographic Characteristics Correlated with HSP Manifestations 

HSP is the most frequent kind of connective tissue disease, and its cause is unknown. HSP is a 

leukocytoclastic vasculitis that mostly affects the skin, gastrointestinal tract, joints, and kidneys [39]. 

The current etiopathogenic paradigm for IgAV involves an aberrant immune response produced by 

a variety of antigenic stimuli in genetically vulnerable individuals [6,40]. Given the average age of 

our study group, we may conclude that IgAV primarily affects children under the age of ten in over 

70% of cases, with the peak incidence occurring between the ages of four and seven [41]. This relates 

to the time when children start school and are exposed to communicable diseases [41]. In this research 

and prior publications, symptoms of infection, primarily in the upper respiratory tract, were 

observed in the majority of cases within days after the onset of IgAV symptoms [42,43]. When 

comparing genders, males seem to be more susceptible than females [35]. 

According to our statistics, HSP onset occurred throughout the year, with autumn having the 

highest prevalence. Furthermore, consistent with previous research, we discovered a lower incidence 

of IgAV throughout the summer months, which corresponds to a lower incidence of respiratory viral 

infections and less bacterial infection transmission during school closures [43–45]. The interaction of 

environmental factors (urban and rural areas) and many genes has been considered the most 

important inner workings of HSP formation, reflecting epidemiologic disparities among ethnicities, 

cases of family aggregation, and interindividual variance in disease prognosis [46,47]. According to 

the study results, the majority of patients who developed HSP are from urban areas, where the 

density of population is highly elevated compared to rural areas, thus having a higher risk of 

contracting an infectious disease [48]. 

Gastrointestinal signs, which occur several days or even a week before cutaneous symptoms, 

might cause clinical perplexity until the rash appears; in severe cases, it requires immediate 

immunosuppressive treatment [49]. Approximately two-thirds of patients have gastrointestinal 

system involvement, which usually manifests as colicky abdominal pain due to bowel angina [50]. 

Renal involvement is frequently asymptomatic, necessitating active screening. It is seen in less than 

30% of patients, with the majority having a moderate renal course that resolves on its own [49,51]. 
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Microscopic hematuria is the most prevalent finding on urinalysis, followed by proteinuria with no 

edema [51]. The rash appears as a symmetrical erythematous petechial or purpuric eruption that 

primarily affects the lower limbs and buttocks [36]. Patients may have interwoven bruises along with 

the purpura and, in rare cases, necrotic lesions or bullae as presented in Figure A1 [33,52]. Palpable 

purpura is a typical feature, and the rash can spread to the arms but less frequently to the torso. Skin 

edema can surround purpuric lesions, and face involvement is extremely rare but possible in severe 

cases [33]. During the acute manifestation of HSP, more than 70% of patients present musculoskeletal 

involvement manifesting as either arthralgia or arthritis [51]. The frequency of arthritis is lower, at 

around 60% [47]. Arthritis tends to have an oligo-articular pattern (four or fewer joints) with a 

predilection to joints of the lower limb. The joints of the feet and ankles are most commonly involved, 

followed by the knees, wrists, elbows, and hands [36,37,40,52]. Furthermore, younger patients, under 

7 years old, have more musculoskeletal and stomach complaints, whereas older patients, above 7 

years old have more renal involvement. Although the exact mechanism is unknown for now, aging 

is thought to be a risk factor for renal involvement. In conclusion, HSP in older patients has a higher 

chance of progression to renal involvement; hence, more aggressive therapy and extended follow-up 

with repeated urinalysis are generally required in older HSP patients, despite initially benign renal 

results [53]. The majority of IgAV cases in children resolve on their own and do not require any 

specific therapy other than supportive care. In more severe cases, therapy options are partly 

determined by the type and severity of organ involvement [36]. 

4.2. Relationship of Immune Parameters in Children with Henoch–Schönlein Purpura 

During the acute stage of IgAV, complement components such as complement factor C3 and C4 

complexes are frequently seen in skin and kidney biopsy specimens from patients, although serum 

complement levels are low [31]. The IgA/C3 ratio is significantly higher in patients with progressive 

IgA nephropathy compared to those without nephropathy symptoms. As a result, we can conclude 

that the IgA/C3 serum level ratio may be a useful predictor of disease activity in HSP patients [31]. 

The elevated IgA levels correlated with the high levels of IgM in the blood samples of the pediatric 

population with HSP, and are an indication of renal involvement. Serum IgM levels may be 

connected with pathogenic variables that contribute to renal involvement in HSP patients. While HSP 

nephritis is more common in adults and is associated with poorer results, pediatric patients recover 

more quickly [54]. It is generally accepted that IgA vasculitis implies the involvement of the skin and 

kidneys. The current study found a significant correlation between elevated IgM serum levels and 

C3 deposition in the small-vessel vasculitis of patients with HSP [55]. Based on our findings, serum 

IgA levels appear to be raised in fewer than 40% of HSP patients, particularly those with moderate 

or severe manifestations. Notably, the degree of serum IgG alterations in our pediatric patients was 

significantly influenced by infectious illnesses, which were a subsequent diagnosis. Previous 

investigations on serum IgG and IgE levels in HSP patients have produced mixed results, with some 

indicating declines, increases, or no significant changes. 

4.3. The Correlation between Infectious Diseases and HSP Manifestations  

Plasma cells in mucosa-associated lymphoid tissue (MALT) produce IgA, which is found in the 

nasopharynx, tonsils, and gastrointestinal mucosa. IgA–antibody immune complexes are formed in 

response to antigenic exposure from an infection or medication [56]. They are then deposited in the 

small vessels (usually capillaries) of the skin, joints, kidneys, and gastrointestinal tract. This results 

in an influx of inflammatory mediators, such as prostaglandins [57]. When the body is activated by 

pathogens, B cells develop into mature plasma cells, causing the secretion of more IgA polymers 

[54,58]. HSP is associated with a variety of childhood infections and genetic variables. Many clinicians 

agree that HSP may be followed by a series of viral infections or exposure to certain medicines, bug 

bites, immunizations, food allergies, and so on [50]. According to the study results, IgA serum levels 

tend to be in the normal range when the patient is hospitalized with an infectious disease as a 

secondary diagnosis. Moreover, fulminant infectious disease manifestations tend to be the main 

factor in normalizing IgA serum levels. Elevated IgG and IgM levels in pediatric HSP patients are 
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strongly linked to infectious diseases. Notably, patients who tested positive for pathogens in their 

IgG- or IgM-specific blood tests also had high IgG or IgM serum levels [31,59,60]. 

The study group in the present study had a high prevalence of respiratory infectious illnesses, 

with β-hemolytic streptococcus being the primary pathogen. Group A β-hemolytic streptococcus is 

the most investigated pathogen associated with HSP, as it can be found in up to 50% of persons with 

acute HSP, either by serological testing or bacterial cultures [61,62]. However, several bacteria and 

viruses have been linked to the development of HSP.  

5. Conclusions 

The statistical results showed that there is a correlation between the frequency of infectious 

diseases and normal IgA levels in patients diagnosed with HSP. Furthermore, the environment plays 

an important role in the sensitization of the immune system. Thus, it is crucial to monitor the 

immunoglobulins involved in the immune response to infectious microorganisms, as well as their 

association with IgA levels. 

As a key limitation, because this is a retrospective study, IgA levels were evaluated only once 

after clinical signs occurred. Thus, increased or normal IgA levels in patients presenting various types 

of HSP manifestations may have been impacted by recurring infections. To determine this 

connection, IgA levels could be evaluated prior to, during, and following infections. Moreover, this 

study was conducted in a pediatric clinic and consisted of an extensive evaluation of clinical 

observation sheets. The study did not involve an examination of IgA subcategories or socio-economic 

status due to the fact that the information was not previously recorded. 
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Appendix A  

Table A1. KMO and Bartlett's test results. 

Kaiser–Meyer–Olkin Measure of Sampling Adequacy .636 

Bartlett's Test of Sphericity 

Approx. Chi-Square 188.711 

df 36 

Sig. <.001 

Table A2. Correlation results according to PCC. 

 IgA IgG IgM IgE 

IgA 

Pearson Correlation 1 .238** .443** -.016 

Sig. (two-tailed)  .005 <.001 .857 

N 137 137 137 137 
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Figure A1. Characteristic purpuric lesions (photographs taken from the archives of the Toxicology – 

Intensive Care Unit of ‘Grigore Alexandrescu’ Pediatric Emergency Hospital)  

Bootstrapc 

Bias 0 .011 -.085 .000 

Std. Error 0 .111 .261 .060 

95% Confidence 

Interval 

Lower 1 .052 -.087 -.132 

Upper 1 .465 .746 .111 

IgG 

Pearson Correlation .238** 1 .222** .015 

Sig. (two-tailed) .005  .009 .859 

N 137 137 137 137 

Bootstrapc 

Bias .011 0 .020 .001 

Std. Error .111 0 .116 .047 

95% Confidence 

Interval 

Lower .052 1 .046 -.071 

Upper .465 1 .469 .110 

IgM 

Pearson Correlation .443** .222** 1 -.008 

Sig. (two-tailed) <.001 .009  .925 

N 137 137 137 137 

Bootstrapc 

Bias -.085 .020 0 .001 

Std. Error .261 .116 0 .057 

95% Confidence 

Interval 

Lower -.087 .046 1 -.108 

Upper .746 .469 1 .116 

IgE 

Pearson Correlation -.016 .015 -.008 1 

Sig. (two-tailed) .857 .859 .925  

N 137 137 137 137 

Bootstrapc 

Bias .000 .001 .001 0 

Std. Error .060 .047 .057 0 

95% Confidence 

Interval 

Lower -.132 -.071 -.108 1 

Upper .111 .110 .116 1 

**. Correlation is significant at the 0.01 level (two-tailed). 

c. Unless otherwise noted, bootstrap results are based on 1000 bootstrap samples. 
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