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Abstract
Objective It is unknown whether epidemiological or clinical characteristics of Henoch-Schönlein purpura (HSP) have changed
over time. This study aimed at evaluating the epidemiological and clinical changes of HSP during 3 decades.
Methods We retrospectively analyzed the data of 515 children with HSP (0–15 years of age) between 1987 and 2015. We
compared the two HSP patient groups: those admitted from 1987 to 1996 (group A, 238 cases) and those admitted from 2006 to
2015 (group B, 98 cases), apart a decade.
Results In total 515 patients, the mean age was 6.5 ± 3.0 years and the male-to-female ratio was 1.2:1 (278:237). The age
distribution showed a peak at age 5 with a bell-shaped distribution pattern. The annual number of cases varied in each year with
a trend of reduced cases in the recent decade. There were less cases during the summer season. Purpura, gastrointestinal
involvement, joint involvement, and renal involvement were found in 100%, 56%, 38%, and 18% of the patients, respectively.
In comparison between the two groups, there were similar findings in mean age, age distribution, and seasonal distribution.
However, the hospitalization stay was longer, and the proportion of recurrent cases (14 cases vs. 0 case) and proteinuria (15% vs.
3%) were higher in the group A than in the group B.
Conclusions Long-term epidemiologic features of HSP were similar to those in other countries. Clinical manifestations of HSP
showed a trend towards a less severe clinical phenotype over time in Deajeon, Korea.

Key Points
• It is unknown whether epidemiological and clinical traits of Henoch-Schönlein purpura (HSP) have changed over time.

• We reported that clinical manifestations of HSP have changed to milder phenotype through a long-term observation of three decades at a single
hospital in Daejeon, South Korea.

• Clinical phenotype of infection-related diseases, including HSP, may be changed over time, and the etiology and the reason of clinical changes over
time remain to be solved.

Keywords Children . Epidemiology . Etiology . Henoch-Schönlein purpura . Symptom

Introduction

Henoch-Schönlein purpura (HSP) is a childhood systemic vas-
culitis which is characterized by purpura, abdominal pain, ar-
thritis, and renal involvement, which can also affect adults [1].
Since the first report of HSP in medical literature during the
early nineteenth century, this disease has now been observed
throughout the world [2]. Majority of the affected patients
recover within 1 month; however, some patients with severe
renal involvement progress to end-stage renal disease [3].

The etiology and pathogenesis of HSP remain unknown. It
has been suggested that infection caused by various pathogens,
including streptococci and viruses, may be associated with the
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disease onset [1–3]. Therefore, HSP can be regarded as an
infection-related immune-mediated disease that is triggered
by the insults from unknown pathogen infections. It has also
been suggested that environmental factors, such as lifestyle
and economic status, and genetic factors may be associated
with the incidence of the disease [4]. However, the prevalence
and clinical manifestation of the disease may vary in different
ethnic groups and at certain time periods [5–9].

Infection-related immune-mediated diseases such as acute
rheumatic fever and acute poststreptococcal glomerulonephri-
tis (APSGN) have been reported to present milder phenotypes
and have become rare diseases in Korea over time [10, 11].
Thus, it can be hypothesized that epidemiological and clinical
traits of HSP have changed over time. Although numerous
studies on HSP have been performed, long-term studies re-
garding changes in epidemiology or clinical manifestation are
rare.

In this study, we aimed to evaluate changes in epidemio-
logical and clinical features of HSP by comparing the clinical
manifestation between recently diagnosed HSP patients and
HSP patients diagnosed in the past in Daejeon, South Korea.

Patients and methods

This study was a retrospective study conducted at the
Department of Pediatrics, The Catholic University of Korea
Daejeon St. Mary’s Hospital, a secondary referral hospital
performing primary care for patients with HSP.

The subjects of this study were consecutive unselected pa-
tients that were admitted and diagnosed with HSP from
January 1987 to December 2015. Data from patients diag-
nosed during 1987–2003 (n = 395) were obtained from pre-
liminary data from a previously published study [12]. From
2004 to 2015 (n = 120), the medical records of the patients
were reviewed and the same study parameters from the pre-
liminary data were collected.

All patients were clinically diagnosed with HSP using the
following criteria; subjects had palpable purpura with at least
one of the following symptoms or signs: (1) gastrointestinal
involvement such as abdominal pain and/or other gastroenter-
ological symptoms, or (2) joint involvement such as arthritis
and/or other associated symptoms such as arthralgia and soft
tissue swelling, or (3) renal involvement such as hematuria
and/or proteinuria in urinalysis.

The subjects also satisfied the diagnostic criteria of
the European League Against Rheumatism/Paediatric
Rheumatology European Society published in 2006 [13]. In
this study, patients readmitted within 1 or 2 months after the
first attack were excluded and only the clinical data obtained
from the first admission was included in the analysis.
Recurrent cases of HSP, occurring ≥ 6 months after the first
episode, were included as subjects for epidemiological and

clinical analysis (18 cases). During the study period, the pop-
ulation in the city that the hospital was located in had in-
creased from approximately 1 million to 1.5 million.
Together with economic growth and decreasing birth rates in
Korea, it is possible that an increase in concerns of parents or
guardians regarding their children’s health, as well as hospital
accessibility, has led to more frequent hospital visits in the
recent decade. During the study period, there have been no
significant changes in the accessibility of our institution in the
city, referral practices in the primary clinics, and diagnosis and
treatment policies in the pediatric department.

Statistical analysis

The statistical analysis package used was SPSS Windows
18.0. Cross-tabulation analysis, chi-square test, and indepen-
dent sample t test were used to analyze the response distribu-
tion of each item according to the year classification variable.
Statistical significance of the collected data was defined as a P
value of 0.05 or less.

Results

Epidemiological characteristics of total HSP patients

During the 29-year study period, from January 1987 to
December 2015, a total of 515 patients were diagnosed and
treated for HSP. The mean age of the patients was 6.5 ±
3.0 years, and male-to-female ratio was 1.2:1. The peak prev-
alence of patients with HSP was 5 years of age (n = 81, 16%),
and 84% (n = 433) of the patients were between 3 to 10 years
old. The age distribution showed a bell-shaped pattern with a
peak at age 5 (Fig. 2). The annual number of cases varied,
ranging from 3 cases in 2007 to 38 cases in 1993. No cyclic
outbreak portraying an infectious disease epidemic was ob-
served, such as Mycoplasma pneumonia infection and mea-
sles in the pre-vaccine era. A trend of reduced number of

The following parameters were investigated: demographic
data including patients’ age and gender, hospitalization date,
duration of admission, and three clinical manifestations, and
gastrointestinal involvement, joint involvement, and renal in-
volvement. Hematuria was defined as 10 or more red blood
cells per high-power field in a microscopic urinalysis, and
proteinuria was defined as > 4 mg/m2/h or protein/creatinine
ratio in urine spot > 0.2. Renal involvement was defined as the
presence of hematuria or proteinuria or both.

Because the aim of this study was at recognizing any dis-
tinct changes in epidemiological and clinical features of HSP
over time, we compared patient groups from two time periods:
those admitted during the first 10 years of study, from 1987 to
1996 (n = 238), versus the last 10 years, from 2006 to 2015

1).(n = 98), the two groups separated by a decade (Fig.
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diagnosed cases per year was seen in the recent decade
(Fig. 3). In terms of monthly number of cases, there were a
steady number of patients diagnosed throughout a year. The
highest number of patients was diagnosed in March (67/515,
13%), and the lowest in August (19/515, 4%). Overall, the
peak prevalence was observed during spring (Mar. to May,
n = 160, 31%), followed by autumn (Sep. to Nov., n = 150,
29%) and winter (Dec. to Feb., n = 135, 26%), and the lowest
prevalence seen in the summer (n = 70, 14%) (Fig. 4).

Clinical features of total HSP patients

Of the total 515 patients, purpura was observed in 100%,
gastrointestinal symptoms in 56% (n = 288), joint involve-
ment in 38% (n = 161), and renal involvement in 18% (n =
92) of the patients. Of the patients with renal involvement,
both hematuria and proteinuria were observed in 49 cases

(10%), isolated hematuria in 33 cases (6%), and isolated pro-
teinuria in 10 cases (2%). A total 35 patients were readmitted
within 2 months after the first episode, and among them, 7
were readmitted twice. There were 18 recurrent cases that
presented after 6 months following the first episode (ranging
from 6 to 48months, mean 22.8 ± 13months), and 2 cases had
3 recurrences. In the previous study of HSP patients during
1987 to 2003 [12], there were 4 cases of nephrotic syndrome
and 2 cases of nephritic syndrome; however, during 2004 to
2015, there was only 1 case of nephritic syndrome.

Epidemiological and clinical comparison
between the 1987–1996 group and the 2006–2015
group

Upon epidemiological comparison of the two groups based on
the period of diagnosis, the 1987–1996 group (n = 238) and

Fig. 2 Age distribution of
patients with HSP (n = 515)

Fig. 1 Flow diagram of the
patient selection in this study
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the 2006–2015 group (n = 98), there was no difference in the
mean age of the patients (6.9 years vs. 6.2 years, P = 0.098)
and the age distribution showed similar patterns (Fig. 5). Also,
monthly and seasonal distribution also had similar patterns
between both groups (Fig. 6). In the comparison of clinical
features, there were no differences in the rates of gastrointes-
tinal, joint, and renal involvements between the two groups.
However, there were significant differences in hospitalization
stay (10.2 days vs. 6.4 days, P < 0.001), recurrent cases (14
cases vs. 0 case, P < 0.001), and proteinuria (15% vs. 3%, P =
0.003) between the groups (Table 1).

Discussion

Since the first report of HSP in medical literature during the
early nineteenth century in Europe, HSP has shown similar

epidemiological characteristics in the populations, affecting
children mainly between 3 to 10 years of age with male pre-
dominance. The age distribution has been reported to be a
bell-shaped pattern with peak cases at ages 5 to 6 years old.
Also, it occurs with some fluctuation in the number of annual
cases without a cyclic epidemic and a decrease during the
summer months [14–22]. However, the incidence rate of
HSP has been reported to differ in various ethnic groups and
there have been studies showing a higher prevalence in
Western countries compared with African or Middle East
Asian countries at a given period [5–8]. In the present study,
we found that the epidemiologic characteristics of HSP in our
city were consistent compared with clinical studies from other
countries as well as Korea, regardless of the study period
[14–22]. Furthermore, epidemiological data in both periods,
including age distribution and seasonal variation, were similar.
A recent nationwide population-based study in Korea (2006–

Fig. 3 Annual cases of HSP from
1987 to 2015

Fig. 4 Monthly or seasonal
distribution of patients
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2015) also reported similar age distribution and seasonal oc-
currence to our results [22]. However, the number of cases
diagnosed in the recent decade has decreased to less than a
half of that compared with the past decade.

The clinical and epidemiological characteristic of HSP may
aid to hypothesize the etiological agent(s) of the disease. The
age distribution pattern of HSP was similar to childhood com-
mon infectious diseases such as enterovirus aseptic meningitis,
2009 H1N1 pandemic influenza, or Mycoplasma pneumoniae
pneumonia in Korea [23–25], suggesting that younger children
may have less opportunity to have contact with the pathogens,
whereas majority of older children and adults may have immu-
nity or tolerability to the pathogens. However, it is unlikely that
HSP is associated with these kinds of common infectious path-
ogens, because of the different epidemiological characteristics,
including no cyclic epidemics and seasonal predilection like
aseptic meningitis or influenza. Also, it is possible that there

may be different clinical manifestations across ethnic groups as
shown in this study. Recently, the breakdown of collaborative
relationship between normal flora and the host, termed
dysbiosis, has been reported in HSP as well as in other acute
or chronic infection-related immune-mediated diseases includ-
ing Kawasaki disease (KD) and juvenile idiopathic arthritis
[26–28]. Microbiota differs across ethnic groups with different
cultural environments and can be changed due to age, diets,
antibiotic use, and possibly genetic factors [29, 30]. Many stud-
ies have reported that genetic variations, including HLA loci,
may be associated with susceptibility and/or severity of HSP [4,
31] On the other hand, it is well known that some colonized
species in normal flora can cause infectious diseases such as
acute pyelonephritis caused by various enteric species, includ-
ing Escherichia coli, or postinfectious immune-mediated dis-
eases when they invade and induce immune reactions [32, 33].
Patients who do not have immunity or tolerability to HSP

Fig. 6 Monthly cases of the
1987–1996 group and the 2006–
2015 group

Fig. 5 Age distribution of the
1987–1996 group and the 2006–
2015 group
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pathogens or those who have an improper immune system may
elicit the disease when the colonized microbials invade and
induce immune reactions in the host [34].

In HSP, gastrointestinal involvement has been reported in
34 to 75% of the patients, joint involvement 36–82%, and
renal involvement 26–54% [5–9, 14–22]. In the present study,
gastrointestinal, joint, and renal involvements were seen as
56%, 38%, and 18%, respectively. Renal complication is the
major determinant of poor prognosis. In the present study, the
rate of renal involvement was lower and less severe than in
previous reports. Renal complications can occur after purpura
subsides, and patients with severe renal involvement are usu-
ally transferred to pediatric nephrologists, having a higher
selection bias in study groups. Varying HSP clinical manifes-
tations and treatment modalities in different hospitals may
result in variable clinical outcome data [3, 35]. Although the
rates of renal involvement were similar in the 2 groups, only 3
patients had proteinuria in the recent decade. Generally, pro-
teinuria depicts a more severe extent of renal injury in HSP
nephritis. In the recent decade, other clinical parameters also
reflected a trend towards a milder phenotype; longer hospital-
ization was noted in the early period group, which is likely
associated with the number of patients with severe renal in-
volvement. A part of HSP patients (18 cases) showed recur-
rences after the initial manifestation of the disease, and similar
finding has been noted in KD. Some investigators reported
that recurrent cases of HSP and KD had more severe clinical
symptoms and a higher risk of complications [36, 37].
Changes in clinical severity of the disease have been observed
in other diseases. For example, scarlet fever caused by group
A streptococci (GAS) was a severe disease with fatal cases in
children during the pre-antibiotic era. The severity and inci-
dence of scarlet fever and its complications, acute rheumatic
fever and APSGN, have become milder and lower over time
in Korea as well as in developed countries [10, 11, 38].

Because GAS carriers in healthy children have been observed
with higher prevalence in the populations [39], it is possible
that GAS strains may be evolving to be part of the normal
flora in the upper respiratory tract. KD has also been reported
to be less severe both in clinical and laboratory features with-
out changes in demographic characteristics, compared with
studies from two decades ago in Korea [40]. The prevalence
and clinical manifestation of acute infection-related immune-
mediated diseases, such as acute rheumatic fever, APSGN,
KD, and HSP, may change over time. This change may be
associated with changes in the socioeconomic development
and pathogen-host relationship, such as change of herd immu-
nity against pathogens or change of the pathogens in microbi-
ota, in the populations.

There are some limitations to this retrospective study.
Because of the long-term duration of this study, medical
records prior to 2004 were not available, therefore making
it difficult to analyze clinical parameters such as the sever-
ity and duration of abdominal pain, arthritis, proteinuria,
and other complications. Since the data in this study is
from a single center and there had been no nationwide
epidemical data in Korea during the study period, we could
not confirm that the decreased number of patients in the
recent decade was nationwide. However, majority of diag-
nosed patients with HSP were received admission care and
patients who had only purpura might rarely refer to our
institution.

In conclusion, epidemiological features of HSP were sim-
ilar to those of other regions in Korea and other countries but a
decrease in the number of cases was noted in the recent decade
compared with the past decade. Clinical parameters such as
hospitalization stay, presence of proteinuria, and recurrence
rates were lower in the recent decade. Our study suggests that
HSP may be becoming a trend towards a milder clinical
course in Korea.

Table 1 Clinical features of total
patients, those admitted from
1987 to 1996, 1997–2005, and
2006–2015

Age groups Total

(n = 515)

1987–1996

(n = 238)

1997–2005

(n = 179)

2006–2015

(n = 98)

P*

Age (year) 6.5 ± 3.0 6.9 ± 3.3 6.2 ± 2.6 6.2 ± 3.2 0.95

Male:female 278:237 133:105 97:82 49:49 0.37

Hospitalization (day) 8.8 ± 5.4 10.1 ± 6.1 8.4 ± 5.1 6.4 ± 2.7 < 0.001

Recurrent case, n (%) 18 (3) 14 (6) 4 (2) 0 (0) < 0.001

Purpura 515 (100) 238 (100) 179 (100) 98 (100)

GI involvement 288 (56) 127 (53) 98 (55) 63 (64) 0.08

Joint 195 (38) 85 (36) 66 (37) 44 (45) 0.25

Renal involvement 92 (18) 51 (21) 27 (15) 14 (14) 0.15

Hematuria 82 (16) 46 (19) 22 (12) 14 (14) 0.29

Proteinuria 59 (12) 35 (15) 21 (12) 3 (3) 0.003

Data were obtained at presentation of the patients

*Statistical analysis between the 1987–1996 and the 2006–2015
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