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The Factors Affecting the Occurrence of Renal 
Involvement in Children with IgA Vasculitis

Henoch-Schönlein purpura or IgA vasculitis that involves small vessels is the most common vasculitis in 
childhood and the long term prognosis is contingent on the severity of renal involvement.In this study, we aimed 
to determine the frequency of organ involvements and to identify potential risk factors for renal involvement in 
children with IgA vasculitis.This study included 416 patients with IgA vasculitis who had been followed in our 
department between 1990 and 2016. The patients were retrospectively reviewed in terms of type of treatment, 
organ involvement and clinical outcome, and potential risk factors for renal involvement were determined. Overall, 
416 patients with IgA vasculitis were identified, including 174 girls (41.7%) and 242 boys (58.3%). The mean 
age at presentation was 8.3±3.1 years. The distribution of organ involvement was: skin involvement, 100%; 
joint involvement, 77.1%; gastrointestinal system (GIS) involvement, 58.6%; renal involvement, 38.3%; scalp 
edema, 10.1%; scrotal involvement, 5.3% (9.0% in boys), central nervous system (CNS) involvement, 1.6% 
and pulmonary involvement, 0.25%. When risk factors for renal involvement were assessed, it was found that 
GIS involvement was more frequently seen in patients with nephritis (p=0.01). Age, diastolic blood pressure and 
GIS involvement at the onset were found to be correlated with renal involvement. GIS involvement and diastolic 
blood pressure were found as risk factors for renal involvement. Age, elevation in diastolic blood pressure and 
GIS involvement were important findings in prediction of nephritis. In particular, patients with GIS involvement 
should be cautiously monitored for renal involvement.
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Introduction
Immunoglobulin A (IgA) vasculitis, formerly known as 
Henoch-Schönlein purpura, is the most commonly 
encountered vasculitis in children, which is characterized 
by deposition of IgA within small vessels of skin, 
gastrointestinal system and kidneys. Common findings 
include palpable purpura without thrombocytopenia 
and accompanying arthritis-arthralgia, gastrointestinal 
involvement and renal involvement ranging from 
asymptomatic hematuria to rapidly 
progressive glomerulonephritis.1 
Although its etiology remains 
unclear, it has been reported that 
IgA vasculitis is more common 
following allergen exposure 
and upper respiratory tract 
infection caused by streptococci 
and other microorganisms. In 
addition, vaccines, drugs and 
insect bite may have facilitating 
role in the disease. Although life- 
threatening pulmonary and CNS 
involvements can occur, renal 
involvement is primary organ 
involvement determining clinical 
outcomes. It can be seen in 17-
58.1% of cases.1-7 It generally 
develops within first 4-6 weeks 
after onset of IgA vasculitis. 
Microscopic hematuria, proteinuria, hypertension, 
nephrotic syndrome, or acute or chronic renal failure 
may develop but end-stage renal disease is rare.1 

The aim of this study was to review clinical and laboratory 
findings of patients who had been managed with a 
diagnosis of IgA vasculitis in our hospital, to identify other 
organ involvements predisposing renal disease, and to 
assess long-term outcomes in patients with nephritis.

Materials and Methods
We retrospectively reviewed files of patients who had 
been followed with a diagnosis of IgA vasculitis at 
Pediatric Nephrology and Rheumatology Department 
of Erciyes University, Medicine School between 1990 
and 2016. This study was approved by The Ethics 
Committee of Erciyes University, Faculty of Medicine 
(approval date 02/12/2016, number 2016/627). Data 
regarding epidemiological characteristics (age, gender, 
history of allergy, insect bite or infection, family history 
and comorbid diseases), clinical and laboratory findings, 
organ involvement and treatments used were extracted 
from patient files. Overall, 416 patients were included 
into the study. The diagnosis of IgA vasculitis was made 
according to American College of Rheumatology criteria 
in patients presented before 2006 while it was made 
according to Pediatric Rheumatology European Society 
(PRES) criteria and EULAR/PRINTO/PRES consensus 
criteria in patients presented after 2006.8,9 

Skin involvement was defined as presence of symmetrical 
purpura slightly arising from skin at extensor aspects of 
skin which doesn't blanch with pressure. Arthralgia was 
defined as pain alone in any joint while arthritis was defined 
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as presence of one or more findings of swelling, redness, 
warmth and limitation of movement in the joint regardless 
of pain. Gastrointestinal involvement was defined as 
severe, sharp, abdominal colic and/or presence of occult 
blood in stool, melena or hematochezia.10 

Renal involvement was defined as presence of gross 
or microscopic hematuria regardless of proteinuria. 
Observation of >5 cells in centrifuged urine sample on 
microscope (x40) or ≥1+ blood reaction in dipstick test 

was considered as hematuria. 
Proteinuria was defined as 
presence of ≥1+ reaction in 
dipstick test in case of normal 
urinary density or >4 mg/
m2  protein and >0.2 mg/
mg protein: creatinine ratio in 
24-hours urine test.11 Pulmonary 
involvement was considered in 
case of pulmonary hemorrhage 
or interstitial pneumonia that 
couldn't explained otherwise. The 
CNS involvement was considered 
in case of severe headache, 
seizure, intracranial hemorrhage 
and encephalopathy that couldn't 
be explained otherwise.12 

Anthropometric measurements, 
blood pressure values, 

detailed medical history and physical examination 
findings, urinalysis results, complete blood count 
values, biochemical parameters (urine and serum), 
immunoglobulin levels, acute phase reactant levels and 
complement levels at presentation were recorded. For 
assessment of proteinuria, protein: creatinine ratio in spot 
urine and/or 24-hours urine collection was calculated 
in all patients. Hypertension was defined as systolic 
or diastolic blood pressure values above 95 percentile 
according to age, gender and height.13 After assessment 
for organ involvement, patients with nephritis were 
evaluated in a more detailed manner.

The patients with kidney involvement were stratified 
into 5 categories based on modified Meadow criteria14 
as follows: grade 1, microscopic hematuria; grade 2, 
persistent proteinuria and/or hematuria; grade 3, nephritic 
syndrome (hematuria, decrease in glomerular filtration 
rate, GFR, oliguria, hypertension, and edema); grade 4, 
nephrotic syndrome (proteinuria >40 mg/m2 per hour or 
total protein/creatinine ratio on a spot urine sample>3 
mg protein/mg creatinine, hypoalbuminemia with serum 
albumin < 2.5 g/dl and/or hyperlipidemia/edema), and 
grade 5, mixed nephritic-nephrotic syndrome.

Renal biopsy results were classified according to 
International Study of Kidney Disease in Children 
(ISKDC) parameters.15 The GFR was calculated 
according to Schwartz formula.16 The estimated 
GFR<60 ml/min/1.73 m2 was considered as reduction in 
creatinine clearance.

All given treatments, treatment response and duration 
of treatment were also recorded. The findings of 
urinalysis, proteinuria in 24 hour urine collection or 
protein to creatinine ratio in spot urine at the beginning 
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of treatment and remission status by treatment 
were recorded. Remission was defined as complete 
resolution of clinical and laboratory findings and 
complete recovery of urinary findings by treatment in 
patients with nephritis. Partial remission was defined as 
persistence of abnormal physical examination findings 
despite resolution of laboratory and clinical presentation, 
persistence of hematuria and/or proteinuria with partial 
resolution and need for a second therapeutic modality. 
Unresponsiveness to treatment was defined as lack 
of resolution in clinical and laboratory findings despite 
treatment.17 

Treatment, urinary findings and biochemical parameters 
at last follow-up visit were recorded. Prognosis was 
assessed at the most recent follow-up according to 
Meadow criteria14 as follows: state A, normal (normal 
blood pressure, no proteinuria or hematuria, normal serum 
creatinine level); state B, minor urinary abnormality (<20 
mg/m2 per hour proteinuria regardless of microscopic or 
macroscopic hematuria); state C, active renal disease 
(>20 mg/m2 per hour proteinuria and/or elevated serum 
creatinine level); state D, renal failure (GFR<60 ml/
min/1.73 m2).

Statistical analysis
Data were analyzed by SPSS version 22.0. Shapiro-
Wilk test was used to assess normal distribution. Data 
with normal distribution are expressed as mean ± 
standard deviation while data with skewed distribution 
are expressed as median (min=max). Student's t test 
was used to compare data with normal distribution 
while Mann Whitney test was used to compare data 
with skewed distribution. Univariate logistic regression 
analysis was used to identify variables which might be 
associated to renal involvement. To identify risk factors 
for renal involvement, variables found to be significant 
in univariate logistic regression analysis was assessed 
as independent variables in binary logistic stepwise 
regression model by backward elimination where renal 
involvement was dependent variable. A p value<0.05 
was considered as statistically significant.

Results
This study was conducted on 426 patients diagnosed 
as IgA vasculitis (HSP) including 174 girls (40.8%) 
and 222 boys (59.2%). Mean age at presentation was 
8.3±3.2 years. There was history of infection before 
onset of rash in 189 cases (44.4.0%) while there was 
a history of insect bite before diagnosis in 13 patients 
(3.1%). Established drug or food allergy was present in 
only 3 patients (0.7%). Familial Mediterranean fever and 
congenital heart disease were determined in seven and 
four, respectively as a co-morbid disease.

All 426 cases had typical skin manifestations. Joint 
involvement in 75.1%, GIS involvement in 57.7%, renal 
involvement in 39.9%, scalp edema in 10.6%, and CNS 
involvement in 1.6% of patients were detected. There was 
one patient with life-threatening pulmonary involvement 
characterized by pulmonary hemorrhage despite 
intensive immunosuppressive therapy, plasmapheresis 
and renal replacement therapy.

Table 1 shows laboratory findings of patients with at 
presentation and the diagnosis of IgA nephritis.

Of 170 patients with renal involvement, there was 
microscopic hematuria in 94.3%, proteinuria in 55.0% 
and gross hematuria in 51.8%. The prevalence of dipstick 
proteinuria ≥ (2+), ≥(3+) and ≥ (4+) was 46.6%, 44.3% 
and 9%, respectively. It was found that median micro-
protein: creatinine ratio was 1.2 mg/mg (0.17-10.9) while 
median 24 hour protein excretion was 27 mg/m2/hour 
(0.4-510). Since baseline serum creatinine values were 
unavailable in 5 patients, 154 patients (67 girls and 87 
boys) were included to final analysis of renal involvement 
in IgA vasculitis. Median time from diagnosis of IgA 
vasculitis to renal involvement was 1.5 weeks (0-68). 
There was no significant difference in renal involvement 
between boys and girls (p>0.05). Mean age was 9.1±3.2 
years in patients with nephritis whereas 7.8 years±2.9 
years in those without nephritis, indicating no significant 
difference (p>0.05). Mean systolic and diastolic blood 
pressures were 107.4±16.1 and 68.4±12.7 mmHg, 
respectively. Mean GFR was found to be 127.6±50.2 
mg/min/1.73 m2. Creatinine clearance was found to be 
decreased in 8 patients (5.2%). According to modified 
Meadow scoring at presentation, there was grade 1 
disease in 35, grade 2 disease in 45, grade 3 disease 
in 38 and grade 5 disease in 35 patients. There was no 
patient with grade 4 disease (Table 2).

Table 1. 
The Laboratory findings of the patients on admission and at the time 
of the diagnosis of IgA nephritis

Variables On admission At the diagnosis of 
IgA nephritis

Hemoglobin (g/dL)* 12.4±1.5 12.3±1.3
WBC ( /µL)* 12060±5287 12416±5392
Platelet ( /µL)* 393587±136221 380772±144124
BUN (mg/dl)* 14.3±11.2 17.7±16.4
Creatine (mg/dL) β 0.5 (0.15-5.6) 0.6 (0.2-5.6)
ESR (mm/h)* 34.8±25.7 38.1±27.3
CRP (mg/L) β 16 (2-287) 2 (2-182)
ASO (IU/mL)* 318±291 320±290
C3* 146.4±45.5 142±42
C4* 26.87±10.9 28.7±24.5
IgA* 235.8±103.8 245.9±117.9
* mean ± standard deviation. β median (minimum-maximum)
WBC: White blood cells; BUN: Blood urea nitrogen; ESR: Erythrocyte sedimentation rate; 
CRP: C-reactive protein; ASO: Anti-streptolysin O; C3: Complement 3; C4: Complement 4; 
IgA: Immunoglobulin A

Table 2.
The distribution of patients on admission based on Meadow 
classification and clinical outcome according to Meadow’s criteria

State A State B State C State D Total
Grade 1 26 7 2 0 35
Grade 2 32 12 1 0 45
Grade 3 25 10 3 0 38
Grade 4 0 0 0 0 0
Grade 5 19 10 6 1 36
Total 102 39 12 0 154
Grade 1: Microscopic hematuria; Grade 2: Persistent mild proteinuria (<20 mg/m2/h) and/
or hematuria; Grade 3: Nephritic syndrome (hematuria, low GFR, oliguria, hypertension, 
edema); Grade 4: Nephrotic syndrome [ proteinüri (>40mg/m2/h), hypoalbuminemia, 
hyperlipidemia and edema); Grade 5: Mix (nephrotic-nephritic syndrome). Meadow’s 
criteria: A, normal (no hypertension, urinary abnormality and protein excretion and normal 
plasma creatinine concentration); B, minor urinary abnormalities (proteinuria <20 mg/m2/h 
with or without microscopic-recurrent macroscopic hematuria); C, active renal disease 
(proteinuria >20 mg/m2/h and or elevated plasma creatinine level); D, renal insufficiency 
(GFR below 60 ml/min/1.73 m2)
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It was found that GIS involvement was more common in 
patients with nephritis than those without nephritis (68.6% 
vs. 53%, p=0.01). No significant difference was detected 
regarding organ involvement other than GIS between 
patients with nephritis and those without nephritis. Joint 
involvement in 115, GIS involvement in 105, scalp edema 
in 10, scrotal involvement in 7 and CNS involvement in 4 
of patients with nephritis were present.

Kidney biopsy was performed in 68 patients and 
histopathological findings were compatible with stage 1 
in 21, stage 2 in 22, stage 3 in 23, stage 4 in 2 and stage 5 
in 1 of patients. No patient had stage 6 histopathological 
changes. Of the patients with nephritis, oral prednisolone 
therapy was given to 120 patients whereas pulse methyl 
prednisolone therapy to 62 patients, cyclophosphamide 
to 5, cyclosporine to 2 and ACE inhibitor to 46 patients. 
Eculuzimab was given in a child who had a genetic defect 
on the alternative pathway of complement system. At the 
end of 3 months of eculuzimab treatment, serum creatinine 
reduced and proteinuria decreased although we put her 
eculizumab her repeated kidney biopsy showed sclerosis 
in 17 of 26 glomeruli and cellular crescent in the rest of 
the glomeruli. She reached at end-stage renal disease 
(ESRD).

At last follow-up visit, mean age was 11.7±4.3 years. 
Median protein to creatinine ratio in spot urine and protein 
excretion in 24 h urine collection were 0.18 mg/mg (0.05-
12.4) and 4.8 mg/m2/ per hour, respectively. Mean serum 
creatinine level was 0.59±0.16 mg/dL. Based on Meadow 
classification at last control visit, there were 102 patients 
with state A disease, 39 patients with state B disease, 12 
patients with state C disease and one patient with state D 
disease (Table 2). As shown in Table 2, it was seen that 
findings of active disease was persisting at final control in 
6 of 36 patients presented with manifestations of nephritic- 
nephrotic syndrome while in 5.7% 35 of patients presented 
with microscopic hematuria. In univariate analysis where 
renal involvement was dependent variable, a positive 
correlation was detected between renal involvement and 
age, diastolic blood pressure and GIS involvement (Table 
3). In binary logistic regression model, these variables 
were found to be associated to risk for renal involvement. 
After adjustment according to age by using stepwise 
regression and backward elimination, it was found that 
each increase in diastolic blood pressure resulted in one-
fold increase while each increase in GIS involvement 
resulted in 1.8- folds increase in risk for renal involvement 
(Table 4).

Discussion
In this study, we found that pulmonary involvement was 
rare but had fatal course. In addition, it was detected that 
renal involvement was more frequently seen in patients 
with GIS involvement; that renal involvement had positive 
correlation with age, diastolic blood pressure and 
GIS involvement; and that GIS involvement markedly 
increased risk for renal disease in patients with IgA 
vasculitis.

IgA vasculitis is slightly more common among boys 
with varying male: female ratios across the countries 
in the literature.18 For instance, in a study from Kuwait, 
male: female (M: F) ratio was reported as 0.72 in 102 
patients.19 The M: F ratio was found to be 1.35 among 
417 patients with IgA vasculitis in a study from Spain20  
while 1.23 among 121 patients in a study from South 
Korea conducted between 2004 and 2015.21 In Taiwan, 
the M: F ratio was reported to be 1.11 in a large series 
including 2759 patients with IgA vasculitis.22 In our study, 
the M: F ratio was found as 1.39. This result is consistent 
with those reported by others.20-21 

The distribution of organ involvements in IgA vasculitis 
varies depending on the definition criteria. Joint 
involvement has been reported in 50-80%18,23,24  
whereas GIS involvement in 50-75% of cases.25-27 
Arthritis or arthralgia is not the first sign of disease in 
most cases; however, it may be observed as first sign 
in 15% of patients.28 Occasionally, abdominal pain that 
may be confused with acute abdomen followed by rash 
can occur. In a retrospective study from Turkey, GIS 
involvement was reported in 73% of 137 patients.29 In a 
study from Spain, GIS involvement was shown in 64.5% 
of 417 patients.20 In our study, the distribution of organ 
involvements was similar to literature. Intussusception 
was found in 4.5% of 243 patients with GIS involvement. 
The intussusceptions rate varies from 0.3% to 1.8% 
in patients with IgA vasculitis across the world.30,31 In 
a study on 214 patients from Turkey, GIS involvement 
it was reported as 1.4%.32 In our study, the frequency 
of intussusception was found to be higher than those 
reported in literature. This may be due to difference 
of experience between ultrasound operators, who 
can easily miss or detect small and important signs of 
intussusceptions. In our center, ultrasound is performed 
by radiologist.

The severity of renal involvement is one of the most 
important risk factors affecting long term prognosis in IgA 
vasculitis.1,18 In general, renal involvement occurs within 
4-6 weeks after onset of disease.33,34 The incidence of 
renal involvement varies from study to study based on 
the definition criteria. In previous studies, it has been 
reported as 25-55%.1,17,28,34,35 In our study, median time 
from diagnosis of purpura to detection of nephritis was 

Table 3.
The univariate analysis between kidney involvement and other 
variables

Variable OR 95% Cl p
Age 1.146 1.073-1.026 0.001
SBP 1.013 0.999-1.026 0.06
DBP 1.033 1.013-1.053 0.001
Gastrointestinal involvement 1.737 1.152-2.621 0.008
Scalp edema 0.539 0.263-1.107 0.09
Scrotal edema 0.740 0.295-1.856 0.5
ESR 1.008 0.999-1.016 0.07
SBP: Systolic blood pressure; DBP: Diastolic blood pressure; ESR; Erythrocyte 
sedimentation rate

Table 4.
The factors affecting kidney involvement (Binary Logistic Regression)*

Variable OR 95% Cl p
DBP 1.028 1.007-1.050 0.010
Gastrointestinal involvement 1.807 1.105-2.956 0.018
*Variables were adjusted for age; DBP: Diastolic blood pressure
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1.5 weeks and renal involvement was detected in 38% 
of our patients. In our center, we do not perform kidney 
biopsy in children with minor urine abnormalities. So, 
68 of patients with renal involvement underwent kidney 
biopsy. The distribution of patients based on histo- 
pathological findings may show variety between studies. 
Huang et al.36 evaluated 245 patients with biopsy proven 
kidney involvement and found that% 90 of patients had 
stage 2-3 changes based on ISKDC classification. The 
present study showed almost equal distribution between 
stage 1, 2 and 3. This finding may be due to the timing 
of kidney biopsy.

In clinical practice, the identification of early-stage 
nephritis is pivotal to prevent or delay chronic kidney 
disease. So, Knowing and guessing about the risk factors 
associated with renal involvement is crucial.37 Both the 
age of onset7,38,39 and severe abdominal pain were found 
as risk factors for nephritis.7,21 

Mao et al.40 evaluated 535 with IgA vasculitis and found 
that age of onset>6 years, purpura on the upper limbs 
or face, and occult blood in stool were risk factors for 
development of nephritis. In a Finnish study on 223 
patients, it was found that presence of severe abdominal 
pain was a risk factor for nephritis, causing 2.1 folds 
increase in risk for the development of nephritis.35 
Recently, a meta-analysis has been published by 
Chan et al.37 They found that male gender; >10 y old; 
severe gastrointestinal symptoms (abdominal pain, 
gastrointestinal bleeding, and severe bowel angina); 
arthritis/arthralgia; persistent purpura or relapse; 
WBC>15×109/L; platelets>500×109/L; elevated ASO; 
and low C3 were associated with renal involvement in 
children with IgA vasculitis. In our study, GI involvement 
was found important risk factor for the development of 
nephritis with 1.8 fold increase in risk for nephritis by GI 
involvement (Table 4, p=0.01). In addition, a positive 
correlation was detected between age of onset and renal 
involvement (Table 3). In a meta- analysis published 
by Mao et al.41 was shown that older age, elevated 
blood pressure, C3, hemoglobin, urea nitrogen, and 
hypoalbuminemia were risk factors for renal damage in 
patients with IgA vasculitis. Authors did not mention the 
reason of the relationship between high blood pressure 
at baseline and the development of nephritis. The 
present study demonstrated baseline diastolic blood 
pressure is a risk factor for nephritis possibly through 
an unexplained mechanism. As known, hypertension 
is seen as part of acute HSP nephritis, with decreased 
GFR and fluid overload.1 

Meadow scoring system is a useful tool to assess renal 
involvement at baseline and prognosis.14 In a study on 
141 patients, Mir et al.17 evaluated 82 patients (58.1%) 
with nephritis at baseline and follow-up visits by using 
modified Meadow criteria. Authors found that baseline 
findings had effect on prognosis. In that study, 94.5% 
of the patients with grade 1 and 2 disease according 
to modified Meadow criteria had better outcome than 
62.0% of patients with grade 3-5 disease in long term. 
In our study, active renal disease or end-stage kidney 
disease was apparent in patients with grade 5 disease 
characterized by nephritic-nephrotic syndrome at last 
follow-up (5% in grade 1-3 vs. 19.4% in grade 5).

In Our cohort, there was a child who was nine years 
old girl presented with a typical clinical picture of HSPN 
verified with the kidney biopsy. Her complements levels 
were normal. She was given prednisolone, cyclosporine, 
azathioprine, cyclophosphamide, plasmapheresis, and 
Rituximab. However, she did not give the reasonable 
response to immunosuppressive medications. Repeated 
kidney biopsy showed sclerosis in 17 of 26 glomeruli 
and cellular crescent in the rest of the glomeruli. So, 
we decided to start Eculizumab for the rescue of renal 
function with an experience coming from IgA nephritis.42 
Initially, she gave a partial response to Eculizumab. 
Unfortunately, we could not continue with Eculizumab 
regularly because of the difficulty to access it. Finally, 
she reached ESRD. A homozygous mutation in Factor H 
gene was detected in a study of a complement system. 
While she was on peritoneal dialysis, she experienced 
with osteomyelitis on the left foot. She died possibly 
because of a complication of osteomyelitis.

This study have some limitations including: 1) tissue 
specimens were obtained in only 68 patients due to 
failure in performing renal biopsy despite greater number 
of patients with renal involvement. Limited number of 
patients having kidney biopsy also restricts number of 
patients classified by ISKDC system and makes it difficult 
to establish clinic-pathological association and 2) lack 
of patients presented with isolated nephrotic syndrome 
resulted in failure to obtain data regarding prognosis of 
patients in this group.

Conclusion
IgA vasculitis is a multi-systemic disease. Gastrointestinal 
involvement is an important finding in prediction of renal 
involvement. Severity of baseline findings is an important 
parameter predicting prognosis of disease in patients with 
renal involvement. We think patients with GI involvement 
should be closely monitored to detect renal involvement 
and prevent or delay chronic kidney disease.
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