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ABSTRACT

Objectives: This study aims to evaluate the frequency of skin, gastrointestinal, joint, and renal involvement in children with Henoch-Schönlein 
purpura (HSP) and investigate the risk factors for organ/system involvement.
Patients and methods: The data of 186 patients (97 boys, 89 girls; mean age 7.4±2.8 years; range 1.5 to 16.5 years) who were followed-up with the 
diagnosis of HSP in our clinic between October 2011 and December 2013 were evaluated retrospectively.
Results: Logistic regression analysis revealed that the risk of gastrointestinal system (GIS) involvement was significantly higher in patients with skin 
lesions in the upper extremities (p=0.002, odds ratio [OR]=3.2). The risk of joint involvement was significantly higher in girls (p=0.024, OR=2.18), 
in patients with soft tissue swelling (p=0.005, OR=2.63), and with low mean platelet volume (MPV) levels (p=0.008, OR=4.07). The risk of renal 
involvement was significantly higher in girls (p=0.047, OR=2.7), in patients >10 years (p=0.001, OR=1.4), and in patients with elevated C-reactive 
protein (CRP) levels (p=0.007, OR=6.57).
Conclusion: Having skin lesions in the upper extremities is a risk factor for GIS involvement. Female sex, soft tissue swelling, and low MPV levels are 
risk factors for joint involvement. Female sex, >10 years of age, and high CRP levels are risk factors for renal involvement. Renal involvement in HSP is 
independent of GIS or joint involvement and very close follow-up is required in the acute period particularly in girls >10 years with high CRP levels.
Keywords: Children; Henoch-Schönlein purpura; organ/system involvement; risk factors.

Henoch-Schönlein purpura (HSP) is the most 
common vasculitis in children characterized 
by non-thrombocytopenic purpura, arthritis or 
arthralgia, gastrointestinal system (GIS), and renal 
involvement caused by systemic leukocytoclastic 
angiitis and deposition of immunoglobulin A (IgA) 
containing immune complexes and complement 
components mainly affecting the small vessels. 
Central nervous system, lungs and male genital 
system involvement including epididymo-orchitis, 
testicular torsion or acute scrotal edema may also 
be occasionally observed.1

Henoch-Schönlein purpura is usually a 
self-limiting disease, but rarely with life-threatening 
complications, while intussusception and intestinal 

perforation may be seen.2,3 Long-term prognosis 
is associated with renal involvement. However, 
the incidence depends on the definition of renal 
involvement. Some HSP patients may only have 
microscopic hematuria, while others progress to 
permanent renal damage.1 Most HSP patients 
with renal involvement have a considerably good 
prognosis.4

Although HSP is mostly a benign process, 
early prediction of the risk factors for organ and 
system involvement may prevent complications. 
Therefore, in this study, we aimed to evaluate the 
frequency of skin, gastrointestinal, joint, and renal 
involvement in children with HSP and investigate 
the risk factors for organ/system involvement.
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PATIENTS AND METHODS

The data of 186 patients (97 boys, 89 girls; 
mean age 7.4±2.8 years; range 1.5 to 16.5 
years) diagnosed with HSP and followed-up 
for at least six months in the Pediatric 
Nephrology Clinic of Gaziantep Children’s 
Hospital between October 2011 and December 
2013 were evaluated retrospectively. The 
mean follow-up period was 16.9±8.2 months 
(range 6 to 34 months). Diagnostic criteria of 
the European League Against Rheumatism/the 
Paediatric Rheumatology European Society/
Pediatric Rheumatology International Trials 
Organization (EULAR/PRES/PRINTO) were 
used to define HSP.5 Palpable purpura was the 
mandatory criterion and the existence of at least 
one of the following was accepted sufficient for 
the diagnosis: diffuse abdominal pain, any biopsy 
showing predominant IgA deposition, arthritis 
or arthralgia, and renal involvement (hematuria 
and/or proteinuria). The study was conducted in 
accordance with the principles of the Declaration 
of Helsinki.

The age and sex of the patients, clinical findings 
and follow-up, mean platelet volume (MPV), 
C-reactive protein (CRP), anti-streptolysin O (ASO), 
IgA, C3, and C4 levels were recorded from patient 
files, retrospectively. The laboratory findings were 
recorded on the first visit without any treatment. 
Patients >10 years were determined as older 
patients. IgA >400 mg/dL, CRP >0.5 mg/dL, 
ASO >200 IU/mL, C3 >195 mg/dL, C4 >45 mg/dL, 
and MPV >10.5 fL were evaluated as increased; 
while C3 <90 mg/dL, C4 <10 mg/dL, and MPV 
<7.4 fL were evaluated as decreased levels. In the 
literature, GIS and/or renal involvement in HSP 
patients were associated with decreased MPV,6 
increased CRP,6-8 decreased complement9,10 and 
group A streptococcal infection.11 At the same 
time, the complement levels were found to 
increase in inflammatory pathologies.12 That’s 
why decreased MPV, C3 and C4; increased CRP, 
ASO, C3, and C4 were evaluated as risk factors. 
The clinical and laboratory findings predicting 
the organ or system involvement were tried to be 
determined.

Gastrointestinal (GI) involvement was defined 
as severe abdominal pain with or without GI 
bleeding determinants such as positive occult 
blood in stool, melena or hematochezia. Renal 

involvement was defined as the presence of 
hematuria (>5 red blood cells per high-power 
microscopic field in a centrifuged specimen) 
with or without non-nephrotic proteinuria 
(in spot urine protein/creatinine ratio >0.2 or 
4-40 mg/m2/per hour) or nephrotic syndrome 
(in spot urine protein/creatinine ratio >2 or 
40 mg/m2/per hour and serum albumin level 
less than 2.5 g/dL with or without edema). Renal 
biopsy was performed in patients with persistent 
or nephrotic range proteinuria and in those 
with nephritic syndrome (hematuria, decreased 
glomerular filtration ratio, oliguria, hypertension, 
and edema). Renal biopsies were evaluated via 
light and immunofluorescence microscopy and 
graded according to the International Study of 
Kidney Disease in Children as follows: class I, 
minimal glomerular abnormalities; class II, pure 
mesangial proliferation (focal or diffuse); 
class III, crescents/segmental lesions <50% (focal 
or diffuse); class IV, crescents/segmental lesions 
50-75% (focal or diffuse); crescents/segmental 
lesions >75% (focal or diffuse); class VI, pseudo 
mesangiocapillary changes.13

Statistical analysis

Statistical analysis was performed with IBM 
SPSS Statistical program version 22.0 (IBM Corp., 
Armonk, NY, USA). Continuous variables were 
compared with t-test and categorical variables 
were compared with chi-square test between 
the groups. Logistic regression analysis was 
performed to identify the prognostic effect 
of multiple variables. A p value ≤0.05 was 
considered statistically significant.

RESULTS

Male/female ratio of patients was 1.08. Thirty 
patients (16%) were >10 years. Mean MPV 
value was 8.2±0.88 fL (range, 5.7 fL-11.1 fL). 
Decreased MPV levels were detected in 32 
(17.2%) and increased MPV levels were detected 
in three patients (1.6%). Increased CRP and ASO 
were detected in 125 (67.2%) and 66 patients 
(35.5%), respectively. Serum IgA levels were 
evaluated in 167 patients and in 79 (47.3%) of 
them, the levels were higher than the normal 
range. Complement components were measured 
in 172 patients. C3 and C4 levels were higher 
than normal in 41 (23.8%) and 12 patients (7%), 
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respectively. Decreased C3 and C4 levels were 
not observed in any patient. Laboratory findings 
were summarized in Table 1.

All patients had palpable purpura on the 
lower extremities while 60 patients (32.3%) also 
had palpable purpura on the upper extremities. 
MPV, CRP, ASO, C3, and C4 levels were similar 
between the patients with or without purpura 
on the upper extremities (p>0.05). Testicular 
involvement was observed in 18 (18.5%) of the 
boys. Fifty-five patients (29.6%) had abdominal 
pain with or without GI bleeding and two of these 
patients had intussusception and were operated. 
Ninety-four patients (50.5%) had arthritis or 
arthralgia mostly in the lower extremity joints. 
Only two patients (1%) had arthritis in the upper 
extremities, one with and the other one without 
concurrent arthritis in the lower extremity. None 
of the patients with arthritis developed articular 
deformity. Eighty-one patients (43.5%) had soft 
tissue swelling. Clinical findings were summarized 
in Table 2.

Twenty-eight patients (15.1%) had renal 
involvement and 13 of them (6.9%) had only 
hematuria, five (2.7%) had proteinuria, and 

10 (5.4%) had both hematuria and proteinuria. 
Renal failure was not observed in any of the 
patients and none had nephritic syndrome. Only 
five patients (2.7%) developed nephrotic syndrome 
and biopsy was performed in these patients. 
Three patients had class II (one focal finding and 
two diffuse findings), and two patients had class III 
(both focal findings) nephritis. All patients were 
treated with steroids and angiotensin converting 
enzyme inhibitors (ACEIs). Patients with class III 
nephritis also received pulse methylprednisolone 
(PMP) preceding oral steroids.

Logistic regression analysis revealed that the 
risk of GIS involvement was significantly higher 
in patients with skin lesions affecting the upper 
extremities (p=0.002, odds ratio [OR]=3.2). The 
risk of joint involvement was significantly higher 
in girls (p=0.024, OR=2.18), in patients with soft 
tissue edema (p=0.005, OR=2.63), and lower 
MPV levels (p=0.008, OR=4.07). The risk of 
renal involvement was significantly higher in girls 

Table 1. Laboratory parameters of patients

Mean platelet volume (<7.5 fL) 32 17.2
Mean platelet volume (>10.5 fL) 3 1.6
C-reactive protein (>0.5 mg/dL) 125 67.2
Anti-streptolysin (>200 IU/mL) 66 33.5
Immunoglobulin A* (>400 mg/dL) 79 47.3
Complement component 3** (>195 mg/dL) 41 23.8
Complement component 4** (>45 mg/dL) 12 7

* Serum immunoglobulin A levels were evaluated in 167 patients; 
** Complement components were measured in 172 patients.

Parameter n %

Table 3. Multifactorial analyses of covariances for effect of clinical and laboratory findings on organ/system involvement

Renal involvement Female sex 0.922 2.7 1.014-7.175 0.047
 >10 years at admission 0.338 1.4 1.190-1.653 0.001
 High CRP levels 1.884 6.57 1.679-25.782 0.007
Gastrointestinal system involvement Skin lesions with the upper extremities 1.163 3.2 1.51-6.775   0.002
Skin lesions with the upper extremities GIS involvement 1.322 3.75 1.782-7.899 0.001
 Soft tissue involvement 0.77 2.16 1.0542-4.424 0.036
Joint involvement Female sex 0.778 2.18 1.110-4.272 0.024
 Soft tissue involvement 0.967 2.63 1.334-5.188 0.005
 Low MPV 1.404 4.07 1.454-11.414 0.008
Soft tissue involvement Joint involvement 0.864 2.37 1.216-4.628 0.011

B: Unstandardized coefficient; OR: Odds ratio; CI: Confidence interval; CRP: C-reactive protein; GIS: Gastrointestinal system; MPV: Mean platelet volume.

Organ/system involvement Associated parameters B OR 95% CI p

Table 2. Clinical characteristics of patients

Purpura 186 100 
Lower extremity 186 100 
Lower + upper extremity 60 32.3

Joint involvement 94 50.5
(arthritis/arthralgia)

Soft tissue swelling 81 43.5
Gastrointestinal involvement 55 29.5

(abdominal pain with or without GI bleeding)
Renal involvement 28 15.1

Hematuria 13 6.9
Proteinuria 5 2.7
Hematuria + proteinuria 10 5.4

Testicular (boys) 18 18.5

GI: Gastrointestinal.

Clinical signs n %
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(p=0.047, OR=2.7), in patients >10 years of age 
(p=0.001, OR=1.4), and in patients with elevated 
CRP levels (p=0.007, OR=6.57). The risk of 
soft tissue involvement was significantly higher 
in patients with joint involvement (p=0.011, 
OR=2.37). Testicular involvement or increased 
levels of IgA, ASO, C3, or C4 levels did not show 
any relationship with any of the variables. Logistic 
regression analysis findings were summarized in 
Table 3.

DISCUSSION

In this descriptive observational study, we 
retrospectively evaluated the profile and risk factors 
for different organ or system involvements in 
children with HSP. There are plenty of studies in 
the literature about the relationship between the 
laboratory and clinical findings and development 
of renal involvement in HSP. We also investigated 
the risk factors for GIS and joint involvement, in 
addition to renal involvement. Although most of 
our findings confirm previous observations, some 
of our results shed important insights into the 
complications and risk factors in children with HSP.

Henoch-Schönlein purpura can be diagnosed 
between the ages of 2 and 10 years.14 Although 
mostly seen in males,9,10,15 it has been shown 
to occur more frequently in females in a few 
studies.16 In our study, similar to the previous 
reports, the mean age of the 186 patients was 
7.4±2.8 years (range 1.5-16.5 years), and the 
number of boys and girls were almost the same 
with a boy to girl ratio of 1.08.

Laboratory findings are not specific for the 
diagnosis of HSP. Increased serum IgA levels were 
found in 20-50%,7,17,18 increased complement levels 
were reported in 25%,7 decreased complement 
levels were reported in 10-20%,10,18 high ASO 
levels were reported in 33%,9 and high CRP 
levels were reported in 27-71%7,19 of the patients. 
In our patients, levels of all abovementioned 
laboratory findings seem to be consistent with the 
literature but decreased complement levels were 
not observed in any of our patients. Increased 
IgA, ASO, C3 or C4 levels showed no relationship 
to any organ or system involvement. 

The most common symptom of HSP 
is purpuric skin rash. Skin involvement was 

determined in 100% of our patients. All patients 
had palpable purpura on the lower extremities 
while 60 patients (32.3%) had additional palpable 
purpura on the upper extremities, without any 
significant difference in laboratory findings.

The reported incidence of testicular 
manifestations ranges widely, from 2 to 38%.20-22 
In our study, testicular involvement was observed 
in 18 boys (18.5%), which was similar to the 
literature. We found that testicular involvement 
had no association with any other organ or 
system involvement.

Gastrointestinal involvement has been reported 
in 35 to 82% of the patients.15,23 The most 
common surgical complication in patients with GI 
involvement is intussusception and its incidence is 
less than 1%.6 In our study, GI involvement was 
found to be relatively less common compared 
to the literature. Fifty-five patients (29.6%) had 
abdominal pain with or without GI bleeding 
and two of these patients were operated due 
to intussusception (1%). It was suggested that 
low MPV levels might contribute to GI bleeding 
in HSP.6 Decreased MPV levels were detected 
in 32 (17.2%) and increased MPV levels were 
detected in three (1.6%) of our patients. We could 
not determine any relationship between GIS 
involvement and low MPV levels. We found that 
the risk of GIS involvement was 3.2 fold higher 
in patients with skin lesions on upper extremities. 
This association has not been denoted in the 
literature before.

Joint involvement is seen in about 
60 to 84% of the patients.9,15,23 In our study, joint 
involvement frequency was lower in comparison 
to the literature. Ninety-four patients (50.5%) had 
arthritis/arthralgia mostly in the lower extremity 
joints. The risk of joint involvement was 2.18 fold 
higher in girls, and 2.63 fold increased in patients 
with soft tissue edema. Nevertheless, we found a 
nearly fourfold increased risk of joint involvement 
in patients with low MPV levels and also this 
association has not been denoted in the literature 
before. We have not been able to fully explain the 
cause of increased arthritis in patients with low 
MPV. MPV is known to be a marker determined 
from megakaryocytes during platelet production, 
which is associated with platelet function and 
activation. Under normal circumstances, there is 
an inverse relationship between platelet size and 
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number.24,25 Recently, MPV has been considered 
a reliable marker for indicating platelet activation 
and inflammation.26 MPV has been studied as a 
simple inflammatory marker in several diseases. 
It decreases in active rheumatologic diseases 
including rheumatoid arthritis (RA), ankylosing 
spondylitis, ulcerative colitis, and systemic lupus 
erythematosus (SLE).27-29 This condition is thought 
to be related to the release of bioactive molecules 
of pro-inflammatory platelets in the presence of 
inflammation.29 It has been stated that high-grade 
inflammation accompanies a decrease of MPV 
in RA and SLE, possibly due to the increased 
consumption of large platelets at the sites of 
rheumatoid inflammation.26

Renal involvement is the most serious 
component of HSP, usually manifested as 
spontaneously resolving hematuria and/or 
proteinuria, or nephrotic syndrome, and it may 
rarely progress rapidly. In the literature, the 
frequency of HSP nephritis is about 15 to 62% 
but the incidence of renal failure is 0-3%.14,15,30  
In our study, 15.1% (n=28) of our patients 
had renal involvement with hematuria in 13, 
proteinuria in five, and hematuria and proteinuria 
in 10 patients. Nephritic or nephritic/nephrotic 
syndrome or renal failure was not observed in 
any of our patients. Renal involvement is usually 
reported to appear within the first three months.17 
In our study, renal involvement was detected in 
12 patients (44.4%) at the time of diagnosis, in 
eight patients (29.6%) in the first month, in four 
patients (14.8%) between the first and the third 
months, and in three patients (11.1%) between the 
fourth and the sixth months. Namely, in 88.9% 
of the patients, renal involvement occurred in the 
first three months.

Biopsy was performed in five patients 
with nephrotic syndrome. Three patients had 
class II and two patients had class III nephritis. 
All patients received steroids and ACEIs. Patients 
with class III nephritis also received PMP. No 
further treatment was needed. In Kidney Disease 
Improving Global Outcomes (KDIGO) guideline, 
ACEIs alone are recommended for patients with 
class I-III nephritis.31 However, others suggested 
that this treatment option would be insufficient 
for suppressing the inflammation in cases with 
class III nephritis, namely those with crescents 
in the biopsy.32 In addition, it was found that the 
long-term prognosis was the worst in patients 

with nephrotic proteinuria.33,34 Thus, we preferred 
PMP in our cases with class III nephritis and used 
steroids in others with nephrotic syndrome.

In a recent meta-analysis, >10 years, male 
sex, white blood count >15¥109/L, platelets 
>500¥109/L, elevated ASO, decreased C3, 
GIS involvement, persistent purpura, and 
relapse were found to be associated with renal 
involvement, while blood pressure, orchitis, 
elevated CRP, erythrocyte sedimentation rate 
or IgA levels showed no association.10 We also 
found that renal involvement is 1.4 fold increased 
in children >10 years of age. However, we found 
a 2.7 fold increased risk for renal involvement 
in girls, in contrast to previous studies.8,10,35,36 
We found that renal involvement risk is 6.57 
fold increased in patients with higher than 
normal CRP levels. Although some studies 
showed a positive correlation between CRP 
values and renal involvement,7,8 some others 
including the most recent meta-analysis found 
no correlation.10,35,37 We could not demonstrate 
any other association with other laboratory 
parameters in our study.

Although GIS involvement is mentioned as a 
risk factor for renal involvement in many previous 
studies,7,8,10,17,30,35,37 we could not demonstrate 
any association. Purpura on sites other than 
the lower limbs33,35 and scrotal involvement7,9 
were also described as risk factors, which we 
could not define. In the meta-analysis, scrotal 
involvement was not found to be associated with 
renal involvement, either.10

Our study has some limitations. The major 
limitations of this study are its retrospective 
design and inclusion of children who all attended 
the same clinic. In addition, we only evaluated 
laboratory values during the acute phase of 
the disease; hence, we might have missed the 
late onset changes. So, multicenter prospective 
studies including larger number of patients are 
needed to confirm and generalize our results.

In conclusion, our study did not demonstrate 
any relationship between GIS involvement and 
low MPV levels as mentioned before; however, 
skin lesions on upper extremities were found 
to increase the risk of GIS involvement. In 
addition, low MPV levels, female sex, and soft 
tissue edema were found to increase the risk 
for joint involvement. Only female sex, being 
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>10 years of age, and high CRP levels were 
associated with renal involvement and most of 
our patients had renal problems within the first 
three months, particularly in the first month. 
We may conclude that the renal involvement in 
HSP is independent of GIS or joint involvement 
and very close follow-up is required in the acute 
period particularly in girls >10 years with high 
CRP levels.
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