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ABSTRACT
Objective To describe the extrarenal symptoms and 

clinical course of Henoch–Schönlein purpura (HSP).

Design A prospective national multicentre trial with 

6-month follow-up.

Patients A total of 223 newly diagnosed paediatric 

HSP patients.

Results Purpura was the initial symptom in 73% of the 

patients and was preceded by joint or gastrointestinal 

manifestations in the rest by a mean of 4 days. Joint 

symptoms, abdominal pain, melena, nephritis and 

recurrences occurred in 90%, 57%, 8%, 46% and 25% of 

the patients, respectively. Orchitis affected 17/122 (14%) 

of the boys. Seven patients developed protein-losing 

enteropathy characterised by abdominal pain, oedema 

and serum albumin under 30 g/l, and an additional 49 

patients had subnormal albumin levels without any 

proteinuria. Positive fecal occult blood (26/117, 22%) 

and α1-antitrypsin (7/77, 9%) suggested mucosal injury 

even in the patients without gastrointestinal symptoms. 

HSP was often preceded by various bacterial, especially 

streptococcal (36%) and viral infections. Previous 

streptococcal infection did not induce changes in the 

level of complement component C3. Recurrences were 

more frequent in patients >8 years of age (OR 3.7, CI 

2.0 to 7.0, p<0.001) and in patients with nephritis (OR 

4.6, CI 2.3 to 8.9, p<0.001). Patients with severe HSP 

nephritis had more extrarenal symptoms up to 6 months. 

There was no difference in the clinical course between 

the prednisone-treated and non-treated patients during 

the 6-month follow-up.

Conclusions Serum albumin is often low in HSP 

patients without proteinuria, due to protein loss via 

the intestine. Although corticosteroids alleviate the 

symptoms, they seem not to alter the clinical course of 

HSP during 6 months of follow-up.

INTRODUCTION
Henoch–Schönlein purpura (HSP) is the most 
common form of small vessel vasculitis in 
 children. A population-based study has shown 
the annual incidence to be 20.4 per 100 000 
in  children <17 years.1 The dominant clini-
cal features are petechiae, arthritis, abdominal 
pain and nephritis, but other organs such as the 
brain or lungs and the scrotum may occasion-
ally be involved. Most paediatric patients have a 
self-limited disease, but severe abdominal pain, 
intestinal bleeding or intussusception may cause 
acute complications.2–4 The renal symptoms of 
HSP vary from intermittent haematuria and pro-
teinuria to severe nephrotic-nephritic syndrome. 

Clinical course of extrarenal symptoms in 
Henoch–Schönlein purpura: a 6-month 
prospective study
Outi Jauhola,1 Jaana Ronkainen,2 Olli Koskimies,3 Marja Ala-Houhala,4 Pekka Arikoski,5 

Tuula Hölttä,3 Timo Jahnukainen,3 Jukka Rajantie,6 Timo Örmälä,7 Matti Nuutinen1

The prognosis for HSP is considered excellent in 
patients without renal disease.5 6 The pathogene-
sis is not completely understood, but exposures to 
various antigens such as infective agents, vaccina-
tions and drugs are considered possible as immu-
nological triggers for the vasculitis.4 7 Although 
HSP was fi rst described over 200 years ago, there 
is a scarcity of data on its clinical outcome from 
large-scale prospective studies. Our data describe 
the clinical course of the extrarenal symptoms 
based on a 6-month follow-up.

PATIENTS AND METHODS
The criteria for inclusion were age ≤16 years and 
a clinical diagnosis of HSP including typically dis-
tributed palpable purpura or petechiae and at least 
one of the following fi ndings: arthralgia or arthri-
tis, abdominal pain or nephritis. Exclusion criteria 
were thrombocytopenia and systemic vasculitis 
at onset. The diagnosis of HSP fulfi ls the 1990 cri-
teria of the American College of Rheumatology.8

A total of 223 children, 122 boys and 101 girls, 
with newly diagnosed HSP were enrolled 

What is already known on this topic

▶  Corticosteroids alleviate the extrarenal 
symptoms of Henoch–Schönlein purpura 
(HSP) effectively, but do not prevent the 
development of nephritis.

▶  About 60% of the HSP patients have 
gastrointestinal symptoms typically 
manifested as colicky abdominal pain and 
sometimes melena.

What this study adds

▶  Corticosteroids did not alter the clinical course 
of extrarenal symptoms during the 6-month 
follow-up and did not increase the rate of 
recurrences.

▶  Gastrointestinal involvement, measured 
by fecal occult blood and α1-antitrypsin, 
is frequent also in patients without any 
gastrointestinal symptoms and may cause 
intestinal protein loss and hypoalbuminaemia. 
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and urine analyses were performed at the time of diagnosis. 
To assess possible infectious triggers, we analysed a throat 
swab culture, antistreptolysin O titre, and streptodornase, 
teichoic acid and viral antibodies. National normal ranges for 
the patient’s age and sex were used in the interpretation of the 
test results.

Statistical analysis
Continuous data were assessed in terms of means and standard 
deviations and categorical variables as percentages. Statistical 
analyses were carried out using the χ2 test for categorical vari-
ables and Student’s two-tailed t test for continuous variables. 
Statistical signifi cance was defi ned as p<0.05. All the statisti-
cal analyses were performed using the Statistical Package for 
Social Sciences (SPSS/Windows V.16.0, SPSS Inc., Chicago, 
Illinois, USA).

RESULTS
Symptoms at presentation
Petechiae were the fi rst sign at presentation in 73% (157/216) 
of the patients, while the skin lesions were preceded by joint 
symptoms (33/216, 15%), gastrointestinal symptoms (23/216, 
11%) or both (3/216, 1%) by a mean of 4 days (SD 3.7, range 
1–19 days) in the rest of the cases. The mean delay from the 
onset of the fi rst symptoms to diagnosis at the hospital’s pae-
diatric outpatient clinic and inclusion in the study was 7 days 
(SD 10.5, range 0–65 days). Over 70% of the patients were 
diagnosed within 1 week of the occurrence of the fi rst symp-
toms, while in eight cases the diagnosis was delayed for over 
1 month.

Joint and gastrointestinal symptoms of HSP
All the HSP extrarenal symptoms were typically present at an 
early phase, although joint and abdominal symptoms could 
appear for the fi rst time up to 1 month after the diagnosis 
(fi gure 2). Pain, swelling and functional limitation of the joint 
indicated joint involvement in 200/221 (90%) of the patients 
during the follow-up, most frequently affecting the feet/
ankles (85%) and knees (38%). Symptoms in the upper limbs 
were less common, 29% having manifestations in the wrists 
and 14% in the elbows. A further six patients had articular 
impairment in the hips. The scrotum was affected by oedema 
in 17/122 (14%) of the boys, all aged 2–9 years.

between October 1999 and February 2006. Most of the 
patients were primarily recruited into a trial on early cor-
ticosteroid treatment for the prevention of nephritis9 or one 
comparing cyclosporine A (CyA) with methylprednisolone 
(MP) pulse for treating severe HSP nephritis.10 In the fi rst 
case patients were randomised to receive either a placebo 
or prednisone 1 mg/kg for 2 weeks followed by a weaning 
dose for another 2 weeks, and in the latter case they were 
given either CyA 5 mg/kg for 12 months or MP pulses 30 
mg/kg intravenously three times followed by prednisone 
30 mg/m2 for 4 months. Severe nephritis was defi ned as the 
existence of nephrotic-range proteinuria or ISKDC grade III 
to VI in a kidney biopsy. In addition, we analysed the onset 
data of patients who had been diagnosed as having HSP but 
did not attend the randomised trials. The specifi c details of 
the patients and their treatments are set out in fi gure 1. The 
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Figure 1 Numbers of patients taking part in the randomised 
prospective studies and the treatment they received for 
Henoch–Schönlein purpura.

trials had been approved by the local ethics committee in 
each centre, and written informed consent was obtained 
from all the parents.

The mean age of the patients at HSP onset was 7.1 years 
(SD 3.5, range 1.6–16.7 years), and 52% were aged over 6 years. 
Males were affected slightly more frequently than females 
(M:F ratio=1.2:1). There were no major differences between 
the boys and girls in the distribution of cases by age.

The patients were asked about the initial HSP symptoms 
and their duration upon inclusion, and attended fi ve control 
visits during the 6-month follow-up (at inclusion and at 1–2 
weeks, 1, 3 and 6 months after diagnosis). These visits included 
laboratory tests and a clinical examination by a paediatrician. 
The patients were also advised to contact their centre after 
the follow-up time for confi rmation of any recurrence of HSP 
by a paediatric nephrologist. A recurrence was defi ned as an 
instance of a patient who had been asymptomatic for 1 month 
presenting with a new fl are-up of skin lesions or other symp-
toms related to HSP.

The aetiology of HSP disease was explored in detail by elicit-
ing an extensive medical history and performing specifi c labo-
ratory tests. Infections preceding HSP onset by 6 months were 
recorded, and a full blood cell count, erythrocyte sedimen-
tation rate (ESR), C reactive protein (CRP), serum albumin, 
complement component C3, fecal occult blood, α1-antitrypsin 

Figure 2 Timing of the appearance of extrarenal symptoms, in days, 
in 205 patients diagnosed with Henoch–Schönlein purpura within 
1 month of the onset of the initial symptoms. Minimum and maximum 
values (Χ), mean values (closed square) and 5th, 25th, 75th and 95th 
percentiles are given.
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Gastrointestinal symptoms occurred in the form of abdomi-
nal pain in 126/221 cases (57%). Of these 18 had gastrointesti-
nal bleeding in the form of melena and two also in the form of 
haematemesis. These symptoms were short in duration and did 
not require any special treatment. The abdominal pain was con-
sidered severe in 17/126 cases (13%), requiring admission to hos-
pital for observation. The fecal occult blood and α1-antitrypsin 
tests performed at inclusion were positive in 22% (26/117) and 
9% (7/77) of cases, respectively, suggesting mucosal injury. Of 
these patients only 10/26 (38%) and 1/7 (14%) had abdominal 
pain at the time of the test. A low serum albumin level (range 
25–36.9 g/l) without any proteinuria was observed at inclusion 
in 44/179 (25%) of the patients, indicating protein leakage into 
the bowel, and an additional 12 patients developed hypoalbu-
minaemia without proteinuria later during the follow-up. Severe 
protein-losing enteropathy was observed in seven patients, 
being manifested in the form of abdominal pain, oedema and 
low serum albumin, ranging from 25 to 30 g/l.

Clinical features during the 6-month follow-up
The 111 patients who received no treatment describe the nat-
ural course of HSP as compared with the 89 patients treated 

with prednisone and the 23 with severe HSP glomerulone-
phritis. Altogether 202/223 (91%) of the patients completed 
the 6-month follow-up. The patients treated with prednisone 
had HSP symptoms less frequently during the fi rst month 
after diagnosis, that is, at the time of medication, than did 
those who received no treatment (fi gure 3). The duration 
of abdominal and joint pain and the respective pain scores 
were lower in the prednisone-treated patients, as has been 
reported earlier.9 The difference was statistically signifi cant 
in the prevalence of petechiae (p=0.044) and any symptoms 
(p=0.005) at the fi rst control visit, but no difference was seen 
later during the follow-up. The patients with severe HSP 
nephritis also had extrarenal symptoms more frequently 
than did the patients with milder HSP disease for the whole 
6-month follow-up time. The prevalence of petechiae, nephri-
tis and any symptoms was statistically signifi cantly higher 
at every control visit, with p values ranging from <0.001 to 
0.008, and the prevalence of joint symptoms was higher at 
1 month (p=0.031).

Recurrences occurred in 55/221 cases (25%), and 16 of these 
patients had several HSP episodes. Three patients had late 
recurrences 14, 18 and 26 months after the initial onset of the 
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Figure 3 Clinical course of Henoch–Schönlein purpura in non-treated patients (n=111), prednisone-treated patients (n=89) and patients with 
severe glomerulonephritis (n=23) during the 6-month follow-up.
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disease, as confi rmed by a paediatric nephrologist at a control 
visit to the same centre. Recurrences occurred more frequently 
in patients over 8 years of age (OR 3.7, CI 2.0 to 7.0, p<0.001) 
and in patients with nephritis (OR 4.6, CI 2.3 to 8.9, p<0.001). 
There was no difference in the recurrence rate within 6 months 
between the prednisone-treated (22/89, 25%) and non-treated 
groups (19/111, 17%, p=0.22). No intestinal intussusceptions 
occurred.

Aetiology
Signs of streptococcal infection were found in 71/199 (36%) of 
the patients, the throat swab culture being positive for group 
A β-haemolytic streptococcus in 50/165 (30%) cases, and the 
antistreptolysin O titre or streptodornase antibodies positive 
in 19/159 (12%) and 41/140 (30%), respectively. Teichoic acid 
antibodies, implying a previous staphylococcal infection, were 
elevated in only one patient. Antibodies to parainfl uenzae, aden-
ovirus, CMV, infl uenzae A, mycoplasma, enterovirus, RSV, coxsackie 
or infl uenzae B viruses were found in 89/149 (60%) patients. No 
systematic second antibody titre was taken. HSP had been pre-
ceded by an upper respiratory tract infection (URTI) in 72% 
(n=161) of patients, in 53% (n=86) of whom it had occurred 
within 2 weeks prior to HSP onset. Tonsillitis, gastroenteri-
tis or other febrile infections prior to HSP onset were also 
observed. At the acute phase of HSP, 93/181 (51%) had elevated 
ESR (mean 30, SD 17.7, range 16–103 mm/h), 77/206 (37%) ele-
vated CRP (mean 30, SD 25.3, range 11–158 mg/l) and 12/213 
(6%) leucocytosis (mean 17, SD 2.9, range 14–24 10e9/l), pos-
sibly indicating a previous infection. Elevated ESR was com-
mon in patients with protein leakage into the bowel, occurring 
in 27/38 (71%) of these cases. HSP occurred more commonly 
at the coldest time of the year (78% diagnosed between 
September and March). The level of complement component 
C3 was increased in 10/175 (6%), showing no association with 
previous streptococcal infection.

DISCUSSION
To our knowledge this is the largest prospective study of child-
hood HSP describing the clinical course of the disease based 
on a 6-month follow-up of 223 unselected patients. The mean 
age of 7.1 years, and the slight predominance of boys, 55%, are 
consistent with previously published results. Our comparative 
analysis of the HSP clinical features (table 1) shows that the 
ranges of variation between individual studies are quite large. 
In some cases the patient series may be selected, or even mis-
diagnosed, as not all the HSP patients are reported to have had 
petechiae, or else no other symptoms were observed at pre-
sentation other than petechiae. The mean prevalence of joint 
symptoms (91% vs 68%) and recurrences (36% vs 17%) were 
higher in the prospective studies possibly on account of recall 
bias in the retrospective studies.

The proportion of our patients admitted to hospital for 
observation because of severe abdominal pain was 13%, while 
8% had gastrointestinal bleeding, but no severe gastrointes-
tinal complications occurred. It has been suggested that ste-
roid therapy may reduce the risk of intussusception,11 but this 
complication is in any case rare in HSP.4 12 Melena is thought 
to occur only in HSP patients with severe abdominal pain,3 4 13 
as also noted here. Our results of positive fecal occult blood 
and α1-antitrypsin in patients without abdominal pain sug-
gest mucosal injury even in patients without gastrointestinal 
symptoms. Protein-losing enteropathy, a rather rare feature of 
HSP, occurred in seven of our patients. In addition, 49 patients 

had a subnormal serum albumin level without renal loss, this 
occurring most frequently at the onset of the disease. Such a 
fi nding was frequently associated with an elevated ESR value. 
Hypoalbuminaemia in HSP patients is generally caused by 
HSP nephritis-related proteinuria. The absence of signifi cant 
proteinuria in a patient with hypoalbuminaemia should arouse 
a suspicion of intestinal protein loss. It is therefore important 
to assay serum albumin in patients without any proteinuria, 
and even without gastrointestinal symptoms. Our results 
 underline the need for proper, regular documentation of pro-
teinuria and serum albumin in HSP patients.

The extrarenal symptoms of HSP are reported to be 
 self-limiting within 3–8 weeks, while recurrences beyond 
4 months are rare.2–4 The frequency of recurrences in our study 
was similar to the fi gures reported in the literature (table 1), 
while three patients had late recurrences up to 2 years after the 
initial HSP episode. The highest incidence of recurrences, 66%, 
reported by Fretzayas et al in a prospective study of 74 patients, 
is possibly explained by their defi nition of recurrence with a 
larger scale of signs and symptoms and shorter asymptomatic 
period of 2 weeks.13 The clinical manifestations in each treat-
ment group during the follow-up are described in fi gure 3. It 
is interesting that 17% of the non-treated patients, 16% of 
the prednisone-treated patients and 74% of the patients with 
severe HSP nephritis still had symptoms related to HSP at the 
6-month control visit.

Recurrences occurred more frequently in the patients with 
nephritis (OR 3.7) and those over 8 years of age (OR 4.6). 
Trapani et al reported in their retrospective study that recur-
rences correlated with high ESR values and corticosteroid 
therapy, 13% of their patients having received corticosteroids 
due to severe abdominal pain or nephropathy.3 The associa-
tion between corticosteroid therapy and HSP recurrences was 
not confi rmed in our study with randomised early corticoster-
oid therapy. Nor did we fi nd any association between elevated 
ESR and recurrences. We would prefer to think of a severe dis-
ease at onset as constituting a major risk factor for recurrences 
rather than the treatment as such.

The majority of our patients had potential trigger events 
before the onset of HSP, including previous infections. On 
the other hand, this may only depict a normal course of life. 
The incidence of URTI before HSP onset is 36–63% in the 
 literature6 13–16 and was even higher in our patients, 73%. 
Nong et al reported patients without previous URTI as having a 
higher incidence of gastrointestinal problems,17 and Gonzalez-
Gay et al noted that patients with previous URTI had a higher 
frequency of nephritis.16 We found no association between a 
history of URTI and the clinical picture of HSP, however.

Our data support the notion of an infectious trigger in the 
pathogenesis of HSP, but as pointed out by Saulsbury,18 no sin-
gle pathogen appears to be the dominant precipitating cause of 
HSP. Among our patients, 122/201 (61%) had positive serologi-
cal tests or microbiological cultures at the time of the diagnosis. 
The most common pathogen, streptococcus, was observed in 
71/122 (58%) of these. We observed elevation in various viral 
antibodies, but the lack of systematically taken control serum 
samples complicates the interpretation, since elevated levels 
may merely indicate old-standing immunity. The elevated ESR 
and CRP levels, however, may mean that a recent infection is 
implicated. The role of streptococcus in the pathogenesis of 
HSP is debatable,18 although this is supported by the results of 
Masuda et al who described the presence of group A streptococ-
cal antigen in the glomeruli of children with HSP nephritis.19 
Streptococcal infection did not induce changes in C3.
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The role of corticosteroids in the treatment of HSP has been 
debated.9 11 HSP-related symptoms were slightly less frequent 
at the beginning in the prednisone-treated group than in the 
non-treated group (fi gure 3), but with a statistical difference 
only in the existence of petechiae at the 1–2-week control 
visit, and there were no differences between the two groups 
later in the follow-up. We have reported previously that early 
prednisone did not prevent the development of nephritis, 
although it did treat all the symptoms of HSP effectively.9 Our 
present results demonstrate that corticosteroid treatment did 
not alter the clinical course of HSP over 6 months. This fi nding 
is in accordance with our earlier conclusion that corticoster-
oids should not be used routinely but individually, in cases of 
severe HSP symptoms.

CONCLUSIONS
HSP is often preceded by various bacterial, especially strep-
tococcal, and viral infections, although this may just refl ect 
normal life. The serum albumin level should be monitored, 
because protein loss via the intestine is common in addition to 
proteinuria. The patients with severe HSP nephritis had extra-
renal symptoms more frequently during the 6-month follow-
up. There was no difference in the clinical picture after the 
acute phase between the prednisone-treated and non-treated 
patients, suggesting that corticosteroids do not alter the clini-
cal course of HSP.
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