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Abstract

Background : To evaluate the recent frequency of onset and severity of IgA vasculitis with nephri-
tis (IgAVN) in Fukushima Prefecture, we examined the epidemiology and clinico-pathological mani-
festations of IgAVN in our hospital over a 10-year period.

Methods : We enrolled 18 patients with IgAVN treated between 2004 and 2013 in the Department
of Pediatrics, Fukushima Medical University School of Medicine. These patients were divided into
two groups ; Group 1 consisted of 12 patients with IgAVN hospitalized between 2004 and 2008 and
Group 2 consisted of 6 patients with IgAVN hospitalized between 2009 and 2013. The epidemiolo-
gy, clinical features, laboratory data, pathological findings, and outcome were retrospectively com-
pared between the two groups.

Results : The numbers of patients with [gAVN per year in Group 2 were lower than that in Group 1.
The frequency of patients with higher than grade IIIb disease in Group 2 (50%) was lower than that
in Group 1 (94%) ; furthermore, the frequency of patients with higher than grade IV disease in
Group 2 (0%) was lower than that in Group 1 (50%).

Conclusions : Our findings suggest that the incidence of onset and severity of IgAVN in patients
diagnosed between 2009 and 2013 were lower than those in patients diagnosed between 2004 and

2008.
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Introduction

IgA vasculitis (IgAV) is an immunoglobulin (Ig)
A-mediated immune-complex vasculitis affecting
predominantly the skin, joints, gastrointestinal tract,
and kidneys. Previously known as Henoch-Schon-
lein purpura, it is a form of systemic small vessel
vasculitis that occurs most frequently in childhood,
with the prognosis for IgAV patients largely predict-
ed by the severity of renal involvement™?.

The epidemiology of IgAV is obscure and the
proportion of patients reported to have renal in-
volvement varies between 30% and 60%"®. Re-
cently, Trapani ef al. reported that 77 (54%) of 150
patients with IgAV had renal involvement, 11 (7%)
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had severe nephritis, and 3 (2%) had acute renal in-
sufficiency®. The majority of children with IgA
vasculitis with nephritis (IgAVN) 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 pro-
gressive course® .

As to the changes in the onset rate of IgAVN in
Japan, Moriya et al.'” investigated 30 patients diag-
nosed with IgAVN between 1971 and 1982 and 11
patients diagnosed with IgAVN between 1985 and
1996, and found that the severity of the renal histo-
pathological findings was lower in the 11 patients
with IgAVN diagnosed between 1985 and 1996.
Further, we investigated the clinic-pathological find-
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ings in 120 HSPN patients and found that the inci-
dence and severity of IgAVN in patients hospitalized
between 1987 and 1997 were similar to those in pa-
tients hospitalized between 1998 and 2008 and that
the proportion of patients with severe IgAVN had
not decreased. However, apart from the above re-
port, there have been no reports on the changes in
the onset rate of IgAVN during the 2000s and few
recent reports on the decrease in hospitalization
rates among IgAV patients'”. Thus, we investigat-
ed the epidemiology and clinical manifestations of
IgAVN over a 10-year period in our hospital to clari-
fy the recent changes in the incidence ; and severity
of IgAVN in patients.

Patients and Methods

The study was carried out under the auspices
of the Committee for Human Experiments at the
Fukushima Medical University School (Institutional
Review Board approval number 2253). Informed
consent was obtained from all patients or their par-
ents.

Patients

We enrolled 18 patients diagnosed with IgAVN
between 2004 and 2013 in the Department of Pediat-
rics, Fukushima Medical University School of Medi-
cine. These patients were divided into two groups.
Group 1 consisted of 12 patients with IgAVN hospi-
talized between 2004 and 2008 and Group 2 consist-
ed of 6 patients with IgAVN hospitalized between
2009 and 2013. The epidemiology, clinical features,
laboratory data, pathological findings, treatment, and
outcome were retrospectively compared between
Group 1 and Group 2.

Definitions

Hematuria was regarded as positive if micro-
scopic examination showed 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'”. Proteinuria was
evaluated by 24-hour quantitative measurement.
Nephrotic syndrome was defined as the presence of
proteinuria (=40 mg/m%h) and a serum albumin
level of less than 2.5 g/dl, with or without ede-
ma'*?. A diagnosis of IgAV was made if the major
manifestations of the illness consisted of a purpuric
rash and abdominal pain without thrombocytope-
nia. Additional features including arthritis and ne-
phritis were accepted as being consistent with the
diagnosis.

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

Stage 1) normal : the patient was normal on
physical examination, with normal urine and renal
function.

Stage 2) minor urinary abnormalities : the pa-
tient was normal on physical examination, with mi-
croscopic hematuria or proteinuria of less than 20
mg/m?/h.

Stage 3) persistent nephropathy : the patient
had proteinuria of 20 mg/m?%h or greater or hyper-
tension, and twenty-four hour creatinine clearance
(24hCcr) of 60 ml/min/1.73m? or greater.

Stage 4) renal insufficiency : the patient had
24hCcr less than 60 ml/min/1.73m* (including dialy-
sis/transplant or death).

Pathology

First renal biopsies were performed for all pa-
tients. The specimens were assessed by light mi-
croscopy (LM) and immunofluorescence (IF). Ma-
terial for histological study was fixed in 12% neutral
formalin, and embedded in paraffin, sectioned at a
thickness of 2-3 um, 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 Society of Kidney Disease in Chil-
dren™, as follows : 1. minor glomerular abnormali-
ties ; II. pure mesangial proliferation [(a) focal, (b)
diffuse] ; III minor glomerular abnormalities or me-
sangial proliferation, with crescents in <50% of
glomeruli [(a) focal, (b) diffuse mesangial prolifera-
tion] ; IV, same as III but with crescents in 50%-
75% of glomeruli [(a) focal, (b) diffuse mesangial
proliferation] ; V same as III but with crescents in
>75% glomeruli [(a) focal, (b) diffuse mesangial
proliferation] ; VI, membrano-proliferative-like le-
sions.

Treatment

Following diagnostic renal biopsy, the patients
with grade I or II findings were treated with anti-
platelet agents(dipyridamole 5 mg/kg/day), while pa-
tients with grade Illa findings were treated with dai-
ly oral prednisolone (1 mg/kg/day) for a period of
more than 6 months, along with anti-platelet agents
and warfarin. Warfarin was given orally in a single
morning dose of Img (for patients aged less the 7
years) or 2 mg (for patients aged 7 years or over) to
maintain the thrombotest level at 30 to 50%. Pa-
tients with grade IIIb findings were treated with
MUP therapy. MUP therapy consisted of a combi-
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nation of pulse methylprednisolone at 30 mg/kg/day
1.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’®. Patients with
grade VI or higher findings were treated with MUP
therapy plus cyclophosphamide. Cyclophospha-
mide was given orally at 2.5 mg/kg/day for 12
weeks'®. Patients graded higher than ISKDC grade
V were treated with plasmapheresis (PP)™".

Statistics

Data are expressed as mean values+=SEM.
Statistical analysis was performed on a Macintosh
computer using a Stat View software package (Aba-
cus Concepts, Berkeley, Calif., USA).  Several vari-
ables, which were clearly not in a normal distribu-
tion, were compared using non-parametric statistics
such as Mann-Whitney’ test or Wilcoxon test. A p
value <0.05 was considered significant.

Results

1) Comparison of patient’s characteristics at
the onset of symptoms between groups (Table 1, 2,
Figure 1)

Age at onset (years) and male-to-female ratio
were 9.0+3.5 and 5/7, respectively, in Group 1, and
7.8+1.5 and 3/3 in Group 2. The numbers of pa-
tients diagnosed with IgAVN per year was 2.4+0.8

in Group 1 and 1.2+0.8 in Group 2, and the numbers
of patients diagnosed with IgAVN per year in Group
2 was lower than that in Group 1 [Figure 1]. The
duration from onset to biopsy (months) was 1.9 =
1.6 in Group 1 and 3.1 + 4.4 in Group 2, with no sig-
nificant difference observed between groups.

Among the clinical manifestations at onset in
Group 1 and Group 2, the most common clinical
symptoms were purpura (in 100% of patients), ab-
dominal pain (83%), arthralgia (56%), nephrotic syn-
drome (44%), and again there were no significant
differences in the clinical manifestations at onset be-
tween the two groups (Table 1). On the basis of
laboratory data, no differences were observed in uri-
nary protein excretion, the frequency of hematuria,
serum albumin levels, serum creatinine levels or e-
GFR between the two groups (Table 2).

2) Comparison of pathological findings be-
tween groups at the time of the first renal biopsy
(Table 3)

LM findings at first renal biopsy revealed that
the most common ISKDC classification was grade
III b (in 44% of patients), grade III a (22%), grade IV
(6%), grade V (11%), grade VI (17%) and the num-
ber of patients with grade III a disease in Group 2
was higher than that in Group 1 (p<0.05). The fre-
quency of patients with higher than grade III b dis-
ease in Group 2 (50%) was lower than that in Group
1 (94%)(p<0.05) ; furthermore, the frequency of
patients with higher than grade IV disease in Group
2 (0%) was lower than that in Group 1 (50%)
(p<0.05).

Table 1. Comparison of clinical manifestations at onset between Group 1 and Group 2

Total Group 1 Group 2
(n=18) (n=12) (n=6)

Purpura 18 (100%) 12 (100%) 6 (100%)
Abdominal pain 15 ( 83%) 11 ( 92%) 4 (67%)
Arthralgia 10 ( 56%) 6 ( 50%) 4( 67%)
Trias 8 ( 44%) 6 ( 50%) 2 ( 33%)
Purpura only 2( 11%) 1( 8%) 1(17%)
Nephrotic syndrome 8 ( 44%) 6 ( 50%) 2 ( 33%)

Table 2. Comparison of laboratory data at the time of the first biopsy between Group 1 and Group 2

Total Group 1 Group 2
(n=18) (n=12) (n=6)
Urinary protein excretion (g/day) 2.7+2.5 3.4+2.8 1.3+0.9
Hematuria case (%) 18 (100) 12 (100) 6 (100)
Serum albumin (mg/dl) 3.3+0.7 3.3+0.7 3.3+0.7
Serum creatinine (mg/ml) 0.38+0.11 0.39+0.13 0.34+0.04
eGFR (ml/min/1.73 m?%) 126+27 125+32 128+14
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Comparison of the numbers of patients diagnosed with IgA vasculitis with nephritis each year in the two groups.

Fig. 1.
Table 3.  Comparison of ISKDC classification between
Group 1 and Group 2
Total Group1 | Group 2
(n=18) (n=12) (n=6)

I 0(0%) | 0C0%) | 0( 0%) N.S.
la 422%) | 1(8%) | 3(50%) | p<0.05
b 8 (44%) | 5(42%) | 3 (50%) N.S.

v 1(6%) | 1(8%) | 0( 0%) N.S.

\% 211%) | 2(17%) | 0( 0%) N.S.
VI 3(17%) | 3(25%) | 0( 0%) N.S.

N.S., Not significant

3) Comparison of treatment and clinical stage
at 2 years after treatment between groups. (Table 4)

All patients in Group 1 and Group 2 were treat-
ed with prednisolone and anti-platelet agents, 10 pa-
tients (83%) in Group 1 and 5 (83%) in Group 2 were
treated with MUT therapy, 4 patients (33%) in
Group 1 and none in Group 2 were treated with cy-
clophosphamide, and 4 patients (5%) in Group 1 and
none in Group 2 were treated with plasmaphere-
sis. In addition, 4 patients (33%) in Group 1 and 4
patients (67%) in Group 2 were treated with
mizoribine and one patient in Group 1 was treated
with cyclosporine.

Table 4. Comparison of the treatments and the clinical stage at 2 years after treatment between

Group 1 and Group 2

Total Group 1 Group 2

(n=18) (n=12) (n=6)
Treatments Prednisolone 18 (100%) 12 (100%) 6 (100%) N.S
Anti-platelet agents 18 (100%) 12 (100%) 6 (100%) N.S
MUT therapy 15 ( 83%) 10 ( 83%) 5 ( 83%) N.S
Cyclophosphamide 4( 22%) 4( 33%) 0( 0%) N.S
Mizoribine 8 ( 44%) 4( 33%) 4( 67%) N.S
Cyclosporine 1( 6%) 1( 8%) 0( 0%) N.S
Clinical stage Stage 1 15 ( 83%) 11 ( 92%) 4( 67%) N.S
Stage 2 3( 17%) 1( 8%) 2 ( 33%) N.S
Stage 3 0( 0%) 0( 0%) 0( 0%) N.S
Stage 4 0( 0%) 0( 0%) 0( 0%) N.S

N.S., Not significant
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As to the clinical stage at 2 years after treat-
ment, 11 (92%) patients in Group 1 and 4 (67%) pa-
tients in Group 2 had clinically recovered, 1 (8%) in
Group 1 and 2 (33%) in Group 2 patients had mini-
mal urinary abnormalities, an no patients in Group 1
or Group 2 had active renal disease or renal insuffi-
ciency.

Discussion

With regard to the incidence of IgAV, Piram pro-
spectively examined IgAV patients in Val de Marne
county, a suburb of Paris, with 263 874 residents
<15 years old from 2012 to 2014 and identified 147
incident cases, indicating an annual incidence of 18.6
per 100,000 children'®. Gardner-Medwin et al.'?
examined frequency of and ethnic variation in child-
hood vasculitis in the West Midlands region of the
United Kingdom and reported that the annual inci-
dence of IgAV was 22.1 per 100,000, which was
higher than the previous estimates of 13.5 to 18.0
per 100,000%”. Gardner-Medwin et al. postulated
that a higher incidence of IgAV may lead to increases
in the incidence of renal disease and need for renal
medical treatment.

Regard with the incidence of IgAVN, it was re-
ported that the mean number of IgAVN patients per
100,000 children per year was 4.9 in Asian chil-
dren'®. In Japan, it was reported that the number
of HSPN patients or the number of severe HSPN
were decreased from 1971 to 1996'”. Thus, we
previously investigated the incidence and severity of
IgAVN patients from 1987 to 2008 in Fukushima pre-
fecture and found the number of HSPN patients or
the number of severe HSPN were not decreased'".
However, there have been few reports on the de-
crease in hospitalization rates among IgAV pa-
tients®”.  Okubo et al. reported that the total annual
hospitalization rates for IgAV showed a significant
decrease, ranging from 2.45 per 100,000 children in
2003 to 1.89 per 100,000 children in 2012 (p<0.001)*".
Our study, which was based on a follow-up of pa-
tients over a 10-year periods, revealed that the
number of IgAV patients hospitalized from 2009 to
2013 in Fukushima prefecture was less than that of
IgAV patients hospitalized between 2004 and 2008.
This finding suggested that the incidence of IgAVN
in the second five-year period of our study had de-
creased. As the duration of our observation was
rather short, it is necessary to observe the changes
in the number of IgAV or IgAVN over a long-term
follow up.

For classification of the degree of renal involve-

ment and its correlation with clinical manifestations
and prognostic indices, glomerular changes were
graded according to the classification devised by the
pathologists of the International Society of Kidney
Disease ISKDC) in children?. Patients with grade
IT and IITa histological findings tend to have better
outcomes, with either return of normal renal func-
tion or persistent microscopic hematuria and pro-
teinuria, whereas patients with grade IIIb, IV, and V
have persistent proteinuria and hematuria or prog-
ress to terminal renal failure3. A few patients de-
velop rapidly progressive renal failure accompanied
by exuberant crescent formation.

In our study, the frequency of patients with
more than grade IIIb disease in Group 2 (50%) was
lower than that in Group 1 (94%), with the frequen-
cy of patients with higher than grade IV disease in
Group 2 (0%) also lower than that in Group 1
(50%). Thus, the frequency of severe HSPN pa-
tients hospitalized from 2009 to 2013 in Fukushima
prefecture was lower than that of HSPN patients
hospitalized between 2004 and 2008.

As to the clinical stage at 2 years after treat-
ment, all patients in Group 1 and Group 2 had clini-
cally recovered or minimal urinary abnormalities.
The outcome in our hospital at 2 years after treat-
ment was good in both groups.

In conclusion, our findings suggest that the in-
cidence of onset and severity of IgAVN in patients
hospitalized between 2004 and 2008 were lower
those in patients hospitalized between 2009 and
2013. However, it is difficult at this time to empha-
size that the number and severity of IgAVN patients
has decreased from a small, retrospective study con-
ducted at just one institution. It will, of course, be
necessary to further evaluate the changes in the fre-
quency of onset and severity of IgAVN through pro-
spective studies at a larger number of institutions.
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