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Abstract

Background Recently, there have been a few
reports on the decrease in the incidence of severe
Henoch-Schonlein purpura nephritis (HSPN) in
Japan. To evaluate the incidence and the severity of
HSPN, we examined the epidemiology and clinical
manifestations of HSPN in Fukushima Prefecture
over a 22-year period.

Methods We enrolled 61 patients (Group 1) diag-
nosed with HSPN between 1987 and 1997 and a
further 59 patients (Group 2) diagnosed with HSPN
between 1998 and 2008. Epidemiology, clinical
features, laboratory data, pathological findings, treat-
ment and outcome were retrospectively compared
between the two groups.
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Results The mean number of patients per 100,000
children per year was 3.5 & 1.2 in Group 1 and
3.6 £ 0.8 in Group 2. The clinical manifestations and
laboratory findings at onset were comparable between
Groups 1 and 2. Pathological findings in Group 1 and
Group 2 were classified as ISKDC grade IIla in 16
(26%) and 14 cases (24%), grade IlIb in 26 (43%)
and 27 cases (46%), grade IV in 5 (8%) and 6 cases
(10%)), grade V in 1 (2%) and 5 cases (8%), and
grade VI in 2 (3%) and 2 cases (3%), respectively.
There were no inter-group differences in ISKDC
classification or rate of crescentic formation.

Conclusions Our findings suggest that the incidence
of HSPN and the severity of HSPN in patients
between 1987 and 1997 were similar to those in
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patients between 1998 and 2008 and that the number
of patients with severe HSPN has not decreased.

Keywords HSPN - Epidemiology - Clinical
manifestation - Methylprednisolone - Urokinase

Introduction

Henoch-Schonlein purpura (HSP) is an immunoglob-
ulin A (IgA)-mediated immune-complex vasculitis
affecting predominantly the skin, joints, gastrointes-
tinal tract, and kidneys. It occurs most frequently in
childhood, and the prognosis for HSP patients is
largely predicted by the severity of renal involvement
[1].

The epidemiology of HSP is obscure, and the
proportion of patients reported to have renal involve-
ment varies between 30 and 80% [1-4].

Recently, Trapani et al. [2] reported that 77 (54%)
of 150 patients with HSP had renal involvement, 11
(7%) had severe nephropathy, and 3 (2%) had acute
renal insufficiency. The majority of children with
Henoch-Schonlein nephritis (HSPN) presenting with
only hematuria and/or low-grade proteinuria have a
good chance of recovery. However, patients with
massive proteinuria at onset frequently show a
progressive course [4-8].

As to the changes in the onset rate of HSPN in
Japan, Moriya et al. [9] investigated 30 patients
diagnosed with HSPN between 1971 and 1982 and 11
patients diagnosed with HSPN between 1985 and
1996 and found that the severity of the renal
histopathologic findings was lower in the 11 patients
with HSPN diagnosed between 1985 and 1996.
However, apart from the above report, there have
been no reports on the changes in the incidence of
HSPN. Thus, we investigated the epidemiology and
clinical manifestations of HSPN over a 22-year
period in Fukushima Prefecture, Japan, to evaluate
changes in the rate of onset and severity of HSPN.

Patients and methods
This study was carried out at Fukushima Medical

University Hospital, Fukushima Red Cross Hospital,
Soma General Hospital, Ohara General Hospital,

@ Springer

Hoshi General Hospital, Shirakawa General Hospital,
Iwase General Hospital and Takeda General Hospital.
Informed consent was obtained from all patients or
their parents.

Patients

Between January 1987 and December 2008, 120
children were newly diagnosed with HSPN at the
Department of Pediatrics, Fukushima Medical Uni-
versity School of Medicine, Fukushima Red Cross
Hospital, Soma General Hospital, Ohara General
Hospital, Hoshi General Hospital, Shirakawa Gen-
eral Hospital, Iwase General Hospital and Takeda
General Hospital. These children were divided into
two groups according to the time of onset of HSPN.
Group 1 consisted of 61 patients who had been
diagnosed with HSPN between 1987 and 1997, and
Group 2 consisted of 59 patients who had been
diagnosed with HSPN between 1998 and 2008.
Epidemiology, clinical features, laboratory data,
pathological findings, treatment and prognosis were
retrospectively investigated for both groups.

Definitions

Hematuria was defined as microscopic urine exam-
ination showing five or more red blood cells per high-
power field, and macrohematuria was diagnosed if
the same number of red blood cells were visible with
the naked eye [10]. Proteinuria was evaluated by 24-h
quantitative measurement. Nephrotic syndrome was
defined as the presence of proteinuria (>40 mg/m2/h)
and a serum albumin level of less than 2.5 g/dl, with
or without edema [10, 11]. A diagnosis of HSP was
made if the major manifestations of the illness
consisted of a purpuric rash and abdominal pain
without thrombocytopenia. Additional features
including arthritis and nephritis were accepted as
being consistent with the diagnosis. The criteria for
renal biopsy were defined as follows: (1) the patients
had proteinuria of 20 mg/m?*/h or greater and hema-
turia or (2) the patients had proteinuria of less than
20 mg/m*/h and recurrent macrohematuria.

The clinical status of each patient at the latest
observation was classified as follows.

Stage (A)-normal: the patient was normal on
physical examination, with normal urine and renal
function.
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Stage (B)-minor urinary abnormalities: the patient
was normal on physical examination, with micro-
scopic hematuria or proteinuria of less than 20 mg/
m%/h.

Stage (C)-persistent nephropathy: the patient had
proteinuria of 20 mg/m?/h or greater or hypertension
and a 24-h creatinine clearance (24hCcr) of 60 ml/
min/1.73 m? or greater.

Stage (D)-renal insufficiency: the patient had a
24hCer of less than 60 ml/min/1.73 m* (including
dialysis/transplant or death).

Pathology

First, renal biopsies were performed in all patients.
The mean numbers of glomeruli found in the biopsy
specimens were 23.8 & 10.3 (range 11-36). The
specimens were assessed by light microscopy (LM)
and immunofluorescence (IF). Material for histolog-
ical study was fixed in 12% neutral formalin,
embedded in paraffin, sectioned at a thickness of
2-3 pm and stained with hematoxylin and eosin or
periodic acid-Schiff reagent.

The glomerular changes were graded according to
the classification devised by the pathologists of the
International Study of Kidney Disease in Children
[12].

Treatment

Following diagnostic renal biopsy, the patients with
grade 1 or 2 findings were treated with anti-platelet
agents (dipyridamole 5 mg/kg/day), whereas patients
with grade IIIb findings were treated with daily oral
prednisolone (1 mg/kg/day) for a period of more than
6 months, along with anti-platelet agents and warfa-
rin. Warfarin was given orally in a single morning
dose of 1 mg (for patients aged less 7 years) or 2 mg
(for those aged over more than 7 years or over) to
maintain the thrombo-test level at 30-50%. Patients
with grade IIIb findings were treated with MUP
therapy. MUP therapy consisted of a combination of
pulse methylprednisolone at 30 mg/kg/day i.v. bolus
(maximum 1 g) for three consecutive days and pulse
urokinase at 5,000 u/kg/day i.v. bolus (maximum
180,000 u) for seven consecutive days, followed by
daily oral prednisolone (1 mg/kg/day) for a period of
more than 6 months, along with anti-platelet agents
and anti-coagulant [13]. The patients with grade VI or

higher findings were treated with MUP therapy plus
cyclophosphamide. Cyclophosphamide was given
orally at 2.5 mg/kg/day for 12 weeks [14]. Patients
with greater than ISKDC grade V were treated with
plasmapheresis (PP) [15].

Statistics

Data are expressed as mean values £ SEM. Statisti-
cal analysis was performed on a Macintosh computer
using a Stat View software package (Abacus Con-
cepts, Berkeley, Calif.,, USA). Several variables,
which were clearly not in a normal distribution, were
compared using non-parametric statistics such as
Mann—Whitney test or Wilcoxon test. A P value
<0.05 was considered significant.

Results

Inter-group comparison of patient characteristics
at the onset of symptoms (Table 1; Figs. 1, 2, 3)

Age at onset (years) and male-to-female ratio were
8.8 + 3.1 and 1.03, respectively, in Group 1 and
8.5 £ 3.2 and 0.76 in Group 2 (Fig. 1). The duration
from onset of symptoms to biopsy (months) and the
time from initial therapy (years) were longer in
Group 1 than in Group 2 (6.3 £ 9.7 vs. 2.3 £ 3.2;
P <0.01,4.8 &+ 2.6 vs. 3.1 &+ 1.8; P < 0.01, respec-
tively). There was no difference between groups in
the number of HSPN patients by age at the onset and
the number of HSPN patients newly diagnosed each

Table 1 Inter-group comparison of clinical manifestations at
onset

Group 1 Group 2

(n = 61) (n=159)
Purpura 61 (100%) 59 (100%) NS
Abdominal pain 43 (70%) 44 (75%) NS
Arthralgia 19 (31%) 22 (37%) NS
Trias 16 (26%) 14 (24%) NS
Purpura only 9 (15%) 7 (14%) NS
Quincke’s edema 5 (8%) 6 (10%) NS
Nephrotic 9 (15%) 12 (20%) NS

syndrome

P < 0.01

NS Not significant
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Fig. 2 Inter-group comparison of the number of HSPN
patients by month at the onset. White bar Group 1, Gray bar
Group 2

month (Figs. 1, 2). The number of patients diagnosed
with HSPN per 100,000 children (<15 years old)
each year from 1987 to 2008 years is shown in Fig. 3.

Fig. 3 Number of patients 6 —
diagnosed with HSPN per
100,000 children each year.
White square Group 1, Gray
bar Group 2

The number of patients
per 100,000 children

The mean number of patients per 100,000 children
per year was 3.5 = 1.2 in Group 1 and 3.6 £ 0.8 in
Group 2, with no significant difference between
groups.

Among the clinical manifestations at onset in all
HSPN patients, the most common clinical symptoms
were purpura (100%), abdominal pain (73%), arthral-
gia (34%), nephrotic syndrome (18%) and Quincke’s
edema (9%), and again there were no significant
differences in the clinical manifestations at onset
between the two groups (Table 1).

On the basis of laboratory data at the onset, all
patients had proteinuria and hematuria, and there
were no differences in urinary protein excretion
(g/day) or frequency of macrohematuria between the
two groups (protein excretion: 1.81 + 1.84 wvs.
2.14 £ 2.10, frequency of macrohematuria: 17 vs.
32%,). Further, there were no differences in serum
albumin levels or serum creatinine levels between
the two groups (serum albumin levels: 3.7 & 0.7 vs.
3.6 £ 0.7, serum creatinine levels: 0.44 4+ 0.18 vs.
0.46 + 0.16,).

Inter-group comparison of pathological findings
at the time of the first renal biopsy

LM findings at the first renal biopsy in all HSPN
patients: On the basis of LM findings, the most
common ISKDC classification was IIIb (44%), grade
IIT (25%), grade II (13%), grade IV (9%), grade V
(5%) and grade VI (3%), and there were no differ-
ences in ISKDC classification or the rate of crescent
formation between the two groups (Table 2).

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
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Table 2 Inter-group comparison of ISKDC classification

Group 1 Group 2

(n=61) (n =59)
1T 11 (18%) 5 (8%) NS
Illa 16 (26%) 14 (24%) NS
IIIb 26 (43%) 27 (46%) NS
v 5 (8%) 6 (10%) NS
v 1 (2%) 5 (8%) NS
VI 2 (3%) 2 (3%) NS
Rate of crescent 24.1 £ 18.8 28.7 + 23.1 NS

formation

NS not significant

Inter-group comparison of treatment and clinical
stage at 2 years after treatment between groups

Eleven patients (18%) in Group 1 and 5 (9%) in
Group 2 were treated with anti-platelet agents, 12
patients (20%) in Group 1 and 7 (12%) in Group 2
were treated with prednisolone, 31 patients (51%) in
Group 1 and 20 (34%) in Group 2 were treated with
MUP therapy, 7 patients (12%) in Group 1 and 27
(46%) in Group 2 were treated with MUP plus
cyclophosphamide, and 3 patients (5%) in Group 1
and 8 (14%) in Group 2 were treated with MUP plus
cyclophosphamide and PP. A greater proportion of
patients from Group 2 than from Group 1 were
treated with MUP plus cyclophosphamide therapy
(46 vs. 12%, P < 0.05,).

As to the clinical outcome at 2 years after
treatment, 44 (72%) patients in Group 1 and 47
(80%) patients in Group 2 had clinically recovered, 8
(13%) in Group 1 and 10 (17%) in Group 2 patients
had minimal urinary abnormalities, 8 (13%) in Group
1 and 2 (3%) in Group 2 had active renal disease, and
1 (2%) in Group 1 and none in Group 2 had renal
insufficiency.

Discussion

With regard to the incidence of HSP, Gardner-
Medwin et al. [16] examined the frequency of and
ethnic variation in childhood vasculitis in the West
Midlands region of the United Kingdom. Their
survey was completed using monthly questionnaires
sent to consultants and a single questionnaire sent to
family doctors along with a review of case notes with

diagnostic codes for vasculitis. The annual incidence
of HSP reported in the study was 22.1 per 100,000,
which was higher than the previous estimates of
13.5-18.0 per 100,000 [16-18]. Gardner-Medwin
et al. [16] postulated that a higher incidence of HSP
may lead to increases in the incidence of renal disease
and need for renal medical treatment.

On the other hand, in Japan, Moriya et al. [9]
investigated 30 patients diagnosed with HSPN
between 1971 and 1982 and 11 patients diagnosed
with HSPN between 1985 and 1996 and found that
the severity of the renal histopathological findings
was lower in the 11 patients diagnosed with HSPN
between 1985 and 1996. In our study, the mean
number of HSPN patients per 100,000 children per
year was 3.6 = 1.0 and no differences in the mean
number of HSPN patients per 100,000 children per
year, clinical manifestations or laboratory findings at
onset were observed between the two groups. In
Asian children, it was reported that the mean number
of HSPN patients per 100,000 children per year was
4.9 [16]. In Fukushima Prefecture, the figure was 3.6,
which we think was low due to the criteria we
employed to select HSPN patients for enrollment in
our study. As to the pathological findings, there were
no differences in ISKDC classification or the rate of
crescentic formation between the two groups. Thus,
the incidence of HSPN and the severity of HSPN
were similar in patients treated between 1987 and
1997 and those treated between 1998 and 2008, with
no observed decrease in the severity of HSPN in the
Group 2 patients.

In view of the severity of HSPN, Soylemezoglu
et al. evaluated 179 children with HSPN and found
that 47.6% of all children had HSPN of higher than
ISKDC grade III. In our results, 104 of the 120
patients (87%) had HSPN of higher than ISKDC
grade IIIb [21].

As to the treatment for HSPN, in 1988, Niaudet
et al. [5] reported that methylprednisolone pulse
therapy was effective in patients at risk of progression
of nephropathy, particularly if it was started early
during the course of the disease before the crescents
become fibrosed. We have used methylprednisolone
and urokinase pulse therapy for patients with HSPN
of higher than ISKDC grade IIIb from 1980 and
previously reported the efficacy of the treatment
on the basis of a controlled study to investigate
the efficacy of that therapy combined with
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cyclophosphamide in patients with severe HSPN [13,
14]. In addition, [ijima et al. [19] also reported that a
multiple combination therapy with prednisolone,
cyclophosphamide, heparin or warfarin and dipyrid-
amole could be effective in histologically severe
cases of HSPN. In view of the treatment of rapidly
progressive HSPN, Gianviti [20] showed that plas-
mapheresis associated with immunosuppressive treat-
ment could be of benefit in cases of idiopathic RPGN
or vasculitis. Hattori [15] reported that plasmaphere-
sis as the sole therapy effective in improving the
prognosis of patients with rapidly progressive HSPN.
Thus, there have been many reports on the efficacy of
treatments for HSPN. However, all of the reports
were retrospective studies. In a review of these
reports, Zaffanello et al. stated that the treatment of
HSPN has not been adequately guided by evidence
obtained in properly designed, randomized, placebo-
controlled trials with outcome markers related to the
progression to end stage renal disease and suggested
that multicenter and randomized control studies
should be undertaken in order to obtain results with
good statistical power [22].

As to the clinical stage at 2 years after treatment,
13% of patients in Group 1 and 3% in Group 2 had
active renal disease, and 2% in Group 1 and none
patients in Group 2 had renal insufficiency. The
outcome at 2 years after treatment was good in both
groups, and no significant inter-group differences
were observed.

In conclusion, our findings suggest that the
incidence of HSPN and the severity of HSPN were
similar in patients diagnosed between 1987 and 1997
and those diagnosed between 1998 and 2008, with
no observable decrease in the severity of HSPN.
However, it is difficult at this time to emphatically
state that the incidence of patients with severe HSPN
has not decreased on the basis of a retrospective
study conducted at just one institution. It will, of
course, be necessary to further evaluate the changes
in the incidence of HSPN and severity of HSPN
through prospective studies at a larger number of
institutions.
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