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Abstract

Background. The aim of this multicentre collaborative
study was to compare the progression of renal disease
in children and adults with Henoch—Schoénlein purpura
(HPS) nephritis selected on the basis of I[gA-dominant
renal deposits and biopsy material available for review.
Methods. The analysis was performed in 152 patients
(95 adults and 57 children < 16 years old at diagnosis)
with a follow-up (=1 year up to 20 years (4.9+3.4
years in adults and 4.8 3.9 years in children).
Results. Renal histology and clinical presentation were
similar in both age groups: crescents were found in
36% of adults and 34.6% of children (in only 2.7% of
adults and 1.9% of children involving > 50% of glomer-
uli), nephrotic-range proteinuria in 29.5% of adults
and 28.1% of children and functional impairment in
24.1% of adults and 36.9% of children. The outcome
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was similar for both age groups (remission, 32.5% of
adults and 31.6% of children; renal function impair-
ment, 31.6% of adults and 24.5% of children). End-
stage renal disease was observed in 15.8% of adults
and in 7% of children. Renal function survival at 5
years was not significantly different in the two groups
(85% in adults and 95% in children) and at 10 years it
was approximately 75% in both groups. None of the
children died and adult survival was 97% at 5 years.
In adults at presentation, renal function impairment
(P<0.02) as well as proteinuria higher than 1.5 g/day
(P<0.02) and hypertension (P<0.001) were negative
prognostic factors. Multivariate analysis stressed the
main statistical relevance of proteinuria (relative risk
2.37, P<0.02). Conversely, in children no definite level
of proteinuria, hypertension or other data were found
to be associated with poor prognosis.

Conclusions. Among patients with a clinical presenta-
tion which warrants renal biopsy, HSP nephritis has a
similar prognosis in children and adults. The evolution
is more predictable in adults than in children.

Key words: Henoch—Schoénlein purpura nephritis; IgA
nephropathy; prognostic indicators in nephritis; pro-
teinuria; hypertension; paediatric nephrology

Introduction

Henoch—Schonlein purpura (HSP) is a vasculitis that
often involves the kidneys and which can affect patients
of any age [1-3]. An uneven distribution of prevalence
and severity of renal disease is commonly observed, as
the minimal renal involvement with transient haemat-
uria without renal function impairment is far more
frequent in children than in adults . However, recent
long-term studies of selected pediatric cases reported
progressive courses of disease, modifying the pro-
gnostic profile of a subset of these children [4].
Previously published reports have involved small series
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of patients [5—11] or, when more extensive [12-15],
cohorts with limited age range. This study is unique
because large groups of adults and children with HSP
were selected based on homogeneous criteria, including
the availability of renal biopsy samples and investi-
gated in a parallel analysis.

The aim of this multicentre collaborative study of
the Ttalian Group of Renal Immunopathology was to
evaluate the progression of renal disease in children
and adults with HSP nephritis severe enough to indi-
cate renal biopsy, focusing the analysis on patients
with follow-up longer than 1 year.

Subjects and methods

Selection of patients

The course of renal disease in HSP nephritis was evaluated
in 152 patients (95 adults > 16 years old at diagnosis, and 57
children <16 years at diagnosis) with a follow-up>1 year.
This group also included patients who reached the end-point
of death or irreversible renal failure within the first year of
follow-up. The selection was made among 219 patients
enrolled from 43 Italian centres of nephrology (14 of them
paediatric) who satisfied the selection criteria of urinary
abnormalities, IgA-dominant glomerular immune deposits,
biopsy material available for review, palpable purpura
(slightly raised haemorrhagic skin lesions, without throm-
bocytopenia) and/or bowel angina (abdominal pain
worsening after meals or bowel ischaemia with bloody dia-
rrhoea) [16].

Clinical presentation

Patients were stratified according to clinical presentation at
diagnosis, including proteinuria (minimal, <1 g/day in adults
and <10 mg/kg/day in children; moderate, >1<3.5 g/day
in adults or >10<50mg/kg/day in children; nephrotic,
>3.5 g/day in adults and >50 mg/kg/day in children), gross
haematuria and renal function (normal renal function (RF),
serum creatinine (Cr) <1.5 mg/dl in adults or Cr clearance
(CrCl) =90 ml/min/1.73m? in children—calculated by
Schwartz’s formula: mildly impaired RF, Cr >1.5<3 mg/dl
in adults and CrCl<90>60 ml/min/1.73 m? in children;
severely impaired RF, Cr >3 mg/dl in adults and CrCl
<60 ml/min/1.73 m? in children). Patients were considered
hypertensive according to the WHO criteria.

Renal biopsy

The seven pathology committee members met regularly to
decide on criteria for the examination and classification of
renal biopsies. From then on, all renal biopsies, blinded as
to clinical features, were independently examined and classi-
fied according to Emancipator [17] with minor modifications.
Minimal glomerular lesions without crescents were termed
Class I. The other three classes (class II with no crescents;
class IIT with crescents in <50% of glomeruli; class IV with
crescents in 50—75% of glomeruli and class V with crescents
in>75% of glomeruli) were divided into subclasses (a) pure
mesangial proliferation (MP), (b) focal-segmental endocap-
illary proliferation (EP), (c) diffuse EP. Class VI was pseudo-
membranoproliferative glomerulonephritis (GN) [17]. All
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equivocal cases were reconsidered by all members of the
committee until a general consensus was obtained.

Outcome

The clinical outcome was classified as remission when normal
RF as defined above was present without significant pro-
teinuria (<200 mg/day in adults and <4 mg/kg/day in chil-
dren); minimal or moderate proteinuria (< 3.5 g/day in adults
and <50 mg/kg/day in children); and normal RF, nephrotic
proteinuria, and normal RF; moderately or severely impaired
RF as defined above and end-stage renal failure (ESRF):
patients on dialysis. Patients in remission or with minimal
or moderate proteinuria and normal RF were considered to
have a good outcome.

Statistical analysis.

Clinical and histological records were gathered using dBase
IV software. Data were compared or analysed by means of
the Chi-square test, Student’s 7 test for unpaired data, and
simple regression analysis when appropriate. Survival ana-
lysis was performed on patients with a known final event
(death, ESRF, last record later than 1990) according to
Kaplan and Meier, and the curves were compared by the
Mantel-Cox test. Multivariate analysis was performed by
the Peduzzi, Hardy, Hollford stepwise procedure as imple-
mented on BMPD-UCLA.

Results

Clinical presentation and renal features

The 152 patients, 95 adults and 57 children with a
follow-up evaluation>1 year, were aged 27.5+18.3
(range 3—72) years, with most patients in their second
decade of life. The mean follow-up was 4.9 +3.4 years
in adults and 4.8 +3.9 years in children (up to 15
years in adults and up to 20 years in children). Male/
female ratio was 1.5 in adults and 1.7 in children.

In both adults and children the single most prevalent
histological pattern was a pure mesangial proliferative
glomerulonephritis without extracapillary involvement
(Table 1). Extracapillary proliferations were encoun-
tered with equal frequency in adults (36%) and children
(34.6%). Most biopsies with crescents had associated
endocapillary proliferation (74% of adults and 66.5%
of children). A small number of adults and children
had crescents within 50-75% of the glomerular
samples, but no patient (adult or child) had >75% of
glomeruli with crescents. The renal interstitium dis-
played limited areas of inflammatory infiltration in 9%
of both groups.

IgA deposits associated with C3 were detected by
immunofluorescence in 71.6 and 82.4% of adults and
children respectively and fibrinogen was present in 68.4
and 75%. Less frequently IgM (37.4 and 47.4%), 1gG
(26 and 28%) and Clq (9.5 and 14%) deposits were
found.

At diagnosis, most patients had normal renal func-
tion and minimal proteinuria (Table 2), together with
microscopic haematuria which was evident in all cases.
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Table 1. Renal histological features of patients with HSP nephritis
according to Emancipator (see text for detailed classification)

Adults (%) Children (%)

Class I 2.7 1.9
No crescents and minimal lesions

Class 11 56 55.8
No crescents

(pure MP) (33.3) (38.5)
(focal-segmental EP) (13.3) (7.7)
(diffuse EP) (9.3) (9.6)
Class III 333 327
Crescents in <50% glomeruli

(pure MP) (9.3) (9.6)
(focal EP) (10.7) (11.5)
(diffuse EP) (13.3) (11.5)
Class 1V 2.7 1.9
Crescents in 50-75% glomeruli

Class V

Crescents in >75% glomeruli 0 0
Class VI 53 nf( 7.7

Pseudomembranoproliferative

MP mesangial proliferation; EP endocapillary proliferation.

Table 2. Clinical presentation at diagnosis of HSP nephritis

Adults Children
(U ()) (U 0)

Proteinuria

Minimal proteinuria with normal RF 17.5

with impaired RF 5.2 10.5
Moderate proteinuria with normal RF 19 10.5

with impaired RF 8.4 14.1
Nephrotic proteinuria with normal RF 19 21.1

with impaired RF  10.5 7

with normal RF 42 14
with impaired RF 0.0 5.3

Gross haematuria

Renal function

Normal RF 759 63.1

Moderately impaired RF 13.6 24.6

Severely impaired RF 10.5 12.3
Blood pressure

Hypertension 21 21

Patients were stratified based on clinical presentation at diagnosis,
according to proteinuria (minimal proteinuria: <1 g/day in
adults and <10 mg/kg/day in children; moderate proteinuria:
>1<3.5g/day in adults or >10<50mg/kg/day in children;
nephrotic proteinuria: >3.5 g/day in adults and >50 mg/kg/day in
children), gross haematuria and renal function (normal renal func-
tion (RF): serum creatinine (Cr) <1.5mg/dl in adults or Cr
clearance (CrCl) >90ml/min/1.73 m? in children — calculated by
Schwartz’s formula: mildly impaired RF, Cr >1.5 >3 mg/dl in
adults and CrCl <90 >60 ml/min/1.73 m? in children; severely
impaired RF, Cr >3 mg/dl in adults and CrCl <60 ml/min/1.73 m?
in children).

About 30% of the adults and children had nephrotic-
range proteinuria at onset. Renal function was
impaired in 24.1% of adults and 36.9% of children.
Hypertension was found in 21% of both adults and
children.

In 18% of adults and 30% of children no treatment
for HSP nephritis was performed. In the others, treat-
ment consisted of steroids (in 73.7% of adults and in
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60% of children), often in association with immuno-
suppressive drugs (in 26.3% of adults and 17.5% of
children) or antiplatelet agents (in 23% of adults and
19.3% of children). Plasma exchange was used in a
minority of patients (4.2% of adults and 3.5% of
children). Proteinuria higher than 2 g/day in adults
was significantly associated with steroid treatment
(P<0.02) even though nephrotic proteinuria was not
a uniform guideline for treatment, particularly in
younger patients (23.8% of nephrotic children vs 15.8%
adults were not treated). Conversely, clinical onset of
renal functional impairment was generally considered
an indication for treatment in both adults (93.3%) and
children (100%), as well as patients with extracapillary
proliferation (88.1% of adults and 77.7% of children
with crescents).

Outcome

At the end of the follow-up period, one-third of the
patients were in clinical remission (Table 3) without
microscopic haematuria or proteinuria. Another third
had minimal or moderate proteinuria, while a few
cases still had nephrotic range proteinuria. Renal func-
tion impairment, varying in severity, was observed in
31.6% of adults and 24.5% of children. Fifteen adults
(15.8% of adults) and four children (7% of children)
started renal replacement therapy. The interval
between clinical onset and dialysis ranged from a few
days to several years (3.2 43 year up to 11.3 in adults;
10.2+6.1 up to 20 years, in children). The actuarial
renal survival at 5 years was 85% in adults and 95%
in children. At 10 years, figures are superimposable in
adults (74.1%) and children (73.1%) (Figure 1).
Seven adult patients died (7.3% of adults) from
neoplasia or cerebrovascular accidents. Survival rates
in adults were 97.8% at 5 years and 88.1% at 10 years.

Risk factors for progressive nephritis

Renal lesions

Both cohorts included almost exclusively cases with
crescents in<50% of glomeruli. Moderate or severe
chronic renal failure developed in 38.9% of adults and
18.5% of children with extracapillary proliferation
(Figure 2). Renal failure progressed to require dialysis

Table 3. Outcome of HSP nephritis

Outcome Adults  Children
) %)

Remission 32,5 31.6

Minimal or moderate proteinuria, normal 32.7 42.1

RF

Nephrotic proteinuria, normal RF 32 1.7

Moderate functional impairment 13.7 12.2

Severe functional impairment 2.1 5.3

End-stage renal failure in dialysis 15.8 7

See Table 2 for detailed definitions.
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Fig. 1 Actuarial renal survival in adults and children with HSP
nephritis.

in 17% of adults and 7.5% of children with crescents
in their biopsies. Renal function also deteriorated in
19.5% of adults and 23.6% of children without crescents
in the biopsy, with 4.5% of adults and in 2.4% of
children in this group requiring dialysis. Survival ana-
lysis failed to show any significant difference between
presence or absence of crescents on histopathology. In
class VI patients, two of the five adult patients but
none of the five children ultimately needed dialysis.

Renal functional impairment at onset

Renal functional impairment at presentation was a
negative prognostic factor in adults. Indeed 45.5% of
adults with severe renal failure and 18.7% of those
with moderate functional impairment eventually
required chronic dialysis vs only 2.7% of adults with
normal renal function at onset (P <0.02). This associ-
ation was not found in children; 12.5% of those with
severe impairment and 6.2% of those with moderate
functional impairment as well as 6.2% of those with
normal renal function at onset deteriorated to the
point of requiring dialysis.

Hypertension

A favourable outcome (remission or moderate pro-
teinuria with normal renal function) was observed in
70.6% of the normotensive adults vs 45% of hypertensive
ones (P <0.01). Accordingly, 35% of hypertensive adults
needed chronic dialysis treatment vs only 10.6% of
normotensive ones (P <0.02). Kidney function survival
analysis of hypertensive vs normotensive adult patients
showed a significant difference between the two groups
(5-year survival to end-point dialysis, 87.4% in hyper-
tensive vs 98.6% in normotensive patients; Mantel-Cox
P=0.0008).This difference was not found in children;
a positive outcome was found in 75% of hypertensive
vs 73.1% of normotensive patients while 8.3% of hyper-
tensive vs 6.6% of normotensive patients required
dialysis (P=NS). However, with a more sensitive

R. Coppo et al.

Ad Ch

100% —_—

90% +

80% -+

70% -+

60% +

S0% -

40% -+

308 | ||

20% 4

10% -+

o%

no crescents crescents

Outcome

W dialysis or severely impaired renal function
% moderately impaired renal function

= nephrotic proteinuria

M minimal or moderate proteinuria

O remission

Fig. 2. Predictive value of renal lesions for final outcome in adults
(Ad) and children (Ch) with Henoch—Schénlein purpura nephritis.
No crescents: histological class I (minimal changes) and class 11
(moderate changes).

Crescents: class III (crescents in<50% of glomeruli); class IV
(crescents in 50—75% of glomeruli). No patient was in class V (>75%
of glomeruli with crescents).

Outcome: remission with no significant proteinuria (<200 mg/day
in adults, <4 mg/kg/day in children), with normal renal function
(RF) defined by serum creatinine (Cr)< 1.5 mg/dl in adults or Cr
clearance (CrCl) >90 ml/min/1.73 m? in children ); minimal or
moderate proteinuria (< 3.5 g/day in adults and <50 mg/kg/day in
children) and normal RF; nephrotic proteinuria and normal RF;
moderately impaired RF with Cr>1.5 mg/dl in adults and CrCl
<90 ml/min/1.73 m? in children; severely impaired RF (Cr> 3 mg/dl
in adults and CrCl<60 ml/min/1.73 m? in children) or end-stage
renal failure requiring dialysis.

end-point of slightly reduced renal function
(CrCl<80 ml/min/1.73 m?), the difference between
hypertensive and normotensive children became signi-
ficant (4% vs 31% reached this end-point, P=0.008).

Proteinuria

Outcome was favourable in adults with proteinuria
<1 g/day, as 89% of them completely recovered or
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had mild proteinuria and only 2.7% progressed to end-
stage renal failure (P<0.001 vs nephrotic patients).
Patients with higher levels of proteinuria had a less
favourable outcome, although no clear-cut difference
was observed between non-nephrotic (56% in remission
or mild proteinuria and 15.4% requiring dialysis) and
nephrotic patients (56% with a positive outcome and
28% in dialysis, P=NS vs non-nephrotic). Renal sur-
vival analysis comparing adults with nephrotic or non
nephrotic proteinuria did not show significant differ-
ences (Mantel-Cox P=0.06). There was a significant
difference between groups of patients with lower levels
of proteinuria (< 1.5 g/day vs > 1.5 g/day) with respect
to dialysis as an end-point; Mantel-Cox P=0.02.
Similar figures were found with Crs >4 mg/dl as end-
point (Mantel-Cox P=0.009).

The clinical outcome for children with absent or
mild proteinuria was generally more favourable (82.1%
were in remission or had mild proteinuria and 3.6%
required dialysis) than those with higher levels of
proteinuria, but statistical significance was not reached.
No significant difference in outcome was found
between children with non nephrotic proteinuria (63%
in remission or with mild proteinuria and 4.5% requir-
ing haemodialysis at the end of the follow-up period),
and nephrotic proteinuria (remission or mild pro-
teinuria in 75% and dialysis in 12.5%). No statistical
difference in cumulative proportional survival was
found in children, stratified according to different
proteinuria levels.

Systemic extrarenal signs of vasculitis

No significant difference in renal function was found
at the end of the follow-up period between patients
who presented with the three major signs of organ
involvement versus those with limited syndrome. The
presence or absence of eliciting factors also had no
prognostic value.

Treatment

Attention was focused on the group of patients with
nephrotic syndrome and/or those with >50% glomer-
uli with crescents. This cohort included 34 adults (6 of
whom were not treated) and 27 children (6 untreated).
At follow-up, 42.7% of treated and 50% of untreated
adult patients were in remission or had moderate
proteinuria and normal RF, while 25% of treated and
16.6% of untreated patients needed to start a chronic
dialysis programme. In children, 38% of treated and
33.3% of untreated patients had a good outcome, while
14.1% of treated and 16.6% of untreated had moder-
ately or severely impaired renal function at the end of
the follow-up. Since treatment was not given randomly,
no definite conclusion can be drawn from this study.

Renal function survival multivariate analysis

A multivariate analysis was performed in the adult
population to test the value of several covariates
(proteinuria at a threshold of 1.5 g/day, hypertension,
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age at onset of clinical disease, sex, polysymptomatic
presentation) in predicting the risk of developing end-
stage renal failure. Because renal function impairment
was likely to behave as a confounding factor, it was
not entered in the stepwise analysis. Proteinuria and
hypertension were significant predictors only when
separately added to the model (proteinuria: relative
risk 2.37, P=0.02; hypertension: relative risk 1.93, P=
0.001) However, these two elements were strictly
related and when added together to the model, only
proteinuria maintained its significance. The multivari-
ate analysis in children was not reported because the
low number of events in children (end-stage renal
failure in 4 cases only) limiting the value of this
analysis.

A simple regression analysis was calculated on the
whole cohort of patients, looking for the influence of
age at onset on the progression to dialysis, but no
correlation was found even considering the entire range
of ages.

Discussion

Although there is a general agreement that HSP neph-
ritis is more benign in children than in adults, reports
in the literature vary widely. Series of unselected chil-
dren indicate that the vast majority of them (up to
90%) enjoy resolution of disease with a few mild or no
sequelae and only 2-13% eventually develop renal
failure [20-23]. Conversely, reference centres report
remission rates below 50% and poor outcome in
10-25% of children [8,14] and the disease accounts for
3% of all children on dialysis in Europe [15]. In adults,
chronic renal failure is reported in 8—68% of patients
with HSP [8,9,24,25], indicating that most studies
suggest a lower prevalence of disease resolution in
adults than in children [6,8,21]. The collaborative work
of the Italian Group of Renal Immunopathology
allowed the analysis of a large cohort of patients
affected by HSP nephritis and a direct comparison of
long-term follow-up outcomes between groups of
different ages meeting the enrolment criteria. Only
patients with a clinical picture severe enough to warrant
renal biopsy were admitted to the study. Therefore our
results cannot be generalized to the entire spectrum of
HSP nephritis since minor forms of nephritis, particu-
larly common in childhood, which are likely to have a
good prognosis [6-16], were not included. However
this is the first report directly comparing the long-term
evolution of HSP nephritis in adults and children of
HSP nephritis with disease severe enough to warrant
renal biopsy.

It should be noted that the simple criterion of the
need of renal biopsy, adopted by 43 different nephro-
logy centres, resulted in a remarkably homogeneous
group of children and adults with respect to renal
histological patterns and clinical features. Compared
to other series from the literature [14,18], minimal
glomerular lesions were similarly unusual, while cres-
cent formations were less frequent than reported by
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Emancipator’s review [17] or in Habib’s analysis of a
single world-wide reference centre [14]. The preval-
ences of the different histological classes, as well as the
frequency of impaired renal function at presentation
were similar in adults and in children. The cohort of
children investigated had more impairment of renal
function and more severe nephrotic syndrome than
those reported in the literature [10,14,18,20].

In our study groups, similar long-term outcomes
were observed in adults and children, with remission
seen in about one-third, often without urinary abnor-
malities and hypertension and one-third ending in
impaired renal function. As expected, adults needed
dialysis more often than children; however, the analysis
of cumulative proportional survival did not show any
significant difference and at 10 years it was approxi-
mately 75% in both groups. Single and multiple regres-
sion analyses confirmed that the age at diagnosis was
not significantly related to outcome. Though HSP
nephritis is often considered separately from idiopathic
IgA nephropathy, the two conditions are thought to
represent phenotypic variations of the same disease
[28]. The actuarial renal survival at 10 years in large
populations of patients with idiopathic IgA nephro-
pathy, according to the recent literature, is sligthtly
better than in the HSP cohort examined, ranging from
78 to 87% [27].

Crescents involving >50% of glomeruli in other
series were associated with poor prognosis [15,17]. In
our cohort, the small number of such patients did not
allow such a statistical comparison. In terms of clinical
prognostic factors, hypertension was a risk factor for
progression with greater impact in adults than in
children. The low prevalence of renal failure in children
may, however, bias the analysis. Indeed, hypertension
emerged as a risk factor in children when less severe
functional impairment was chosen as an end point.
The predictive value of proteinuria appeared to be
different in adults and children affected by HSP. In
both groups the absence of proteinuria or, at the other
extreme, the presence of nephrotic-range proteinuria,
was associated with a high rate of remission or func-
tional impairment respectively. However, the outcome
associated with moderate proteinuria was less clear-
cut. In adults, proteinuria above or below 1.5 g/day
could discriminate between favourable and unfavour-
able long-term renal survival. In children it was imposs-
ible to find such a cut-off point, and heavily proteinuric
children were found to have the same prognosis as
mildly proteinuric ones. Renal functional impairment
at onset was a reliable predictor of outcome, but
attained statistical significance only in adults.
Progressive renal functional impairment, hypertension,
and proteinuria were somehow interrelated; pro-
teinuria was the only parameter which was statistically
significant as an independent variable in multivariate
analyses.

In conclusion, the comparison of children and adults
with HSP nephritis severe enough to indicate renal
biopsy showed astonishing similarities in terms of renal
lesions, clinical onset and long-term outcome. Risk
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factors for progression were more apparent in adults,
as low levels of proteinuria, normal blood pressure,
and preserved renal function were significantly associ-
ated with good prognosis. These features, including
minimal or absent proteinuria, were associated with a
good prognosis in children as well, even though the
clinical course in children was more unpredictable.
Among patients with a clinical presentation warranting
renal biopsy, HSP nephritis cannot be considered to
be more benign in children than in adults.
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