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Abstract
Background The prognosis of Henoch-Schönlein purpura (HSP), IgA vasculitis, depends on kidney involvement. There is no
consensus on the initiation of treatment for HSP nephritis (HSPN). Some centres start treatment before performing a kidney
biopsy (KB) while in others, treatment is dictated by the importance of the clinical, biological and histological signs. The aim of
this study was to evaluate which of these two approaches is associated with a better kidney outcome at 5-year follow-up.
Methods This multicentre, retrospective, nonrandomised study included children treated for HSPN between 2006 and 2010 in a
French paediatric nephrology unit. One group had an early KB at diagnosis (before starting treatment or in the 15 following days).
In the second group, initial treatment was decided without performing a KB.
Results Among the 107 children included, 63.5% had an early KB at diagnosis. Follow-up at 5 years was completed in 44
children (28 KB at diagnosis, 16 no KB at diagnosis). Median urine protein/creatinine at 5 years was 2.5 mg/mmol in the early
biopsy diagnosis group and 12.5 mg/mmol in the non-biopsy group. An antiproteinuric treatment was given, at 5 years, to 35.7%
of the early biopsy at diagnosis children and in 62.5% of the non-biopsied children.
Conclusions Children with early KB at diagnosis seem to have a better renal outcome at 5 years compared to those without an
early biopsy at diagnosis or biopsied later. However, this is a small patient cohort and data are missing. Further work is needed to
build consensual guidelines on the management of HSPN in children.
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Background

IgA vasculitis, formerly called Henoch-Schönlein purpura
(HSP), is the most common vasculitis in children. Its long-
term prognosis depends on the severity of the kidney involve-
ment [1]. Henoch-Schönlein purpura nephropathy (HSPN)

affects approximately one-third of patients and its initial man-
ifestations range from benign transient haematuria and pro-
teinuria to severe nephrotic-nephritic syndrome [2, 3].
Around 2% of patients referred to specialised centres progress
to stage 5 chronic kidney disease (CKD 5) [1]. Patients can
progress to CKD irrespective of their initial presentation, and
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even patients with minor initial clinical manifestations can
evolve to CKD 5 [4–7]. Research shows that proteinuria dur-
ing follow-up is the primary predictor of long-term kidney
survival [2].

There is currently no consensus on the criteria for initiating
treatment for HSPN. In France, certain centres carry out a
kidney biopsy almost systematically before starting treatment,
whereas in other centres, it is the importance of the biological
signs of glomerular damage that dictates the therapeutic ap-
proach. We therefore included institutions using different ap-
proaches in a multicentre retrospective study and sought to
evaluate which of these two strategies is associated with a
better kidney outcome.

Methods

This was a multicentre, nonrandomised, retrospective cohort
study. The target population comprised all children between 0
and 18 years of age diagnosed with HSPN between January
2007 and December 2011 in one of the 8 French participating
paediatric nephrology units from tertiary care hospitals. The
clinical spectrum of HSPN ranged from persistent non-
nephrotic proteinuria with or without haematuria (defined as
urine protein to creatinine ratio > 20 mg/mmol and < 200 mg/
mmol associated with plasma albumin > 30 g/l; haematuria
was defined as the presence of > 10,000 red blood cells/ml of
urine) to nephrotic syndrome (urine protein to creatinine ratio
> 200 mg/mmol with plasma albumin < 30 g/l), nephritic
syndrome (haematuria, variable amount of proteinuria: urine
protein to creatinine ratio > 20mg/mmol and < 200 mg/mmol;
nephrotic range proteinuria was not included), hypertension
(using the 95th percentile for systolic and diastolic blood pres-
sure as defined in 2004 by the Forth Report on the diagnosis,
evaluation and treatment of high blood pressure in children),
impaired kidney function (GFR < 90 ml/min/1.73 m2 using
the Schwartz 2009 formula) and a mixed nephrotic-nephritic
syndrome (patients who had nephritic syndrome and nephrot-
ic range proteinuria). Patients who presented with isolated
haematuria or transient proteinuria did not require treatment
and were not included. Patients who received medications
commonly used in the treatment of HSPN (corticosteroids
for more than 7 days, ARBs, ACE inhibitors, immunosup-
pressants) for some other indication were not included.
Some of the patients had an early kidney biopsy prior to the
start of treatment or within 15 days of the start of treatment
(group one: biopsy at diagnosis). The International Study of
Kidney Disease in Children (ISKDC) classification was used
to grade the histological lesions. The remaining patients had a
later biopsy or no biopsy, depending on their response to the
initial treatment (group two: no biopsy at diagnosis).

The main aim of this study was to evaluate the kidney
outcome at 5-year follow-up of children who underwent early

kidney biopsy at diagnosis and to compare it to their peers
who did not have an early biopsy at diagnosis.

Data collection was based on patients’ medical records.
The data were described using means and standard deviations
for quantitative variables and headcount and percentage for
qualitative variables. The impact of performing an early kid-
ney biopsy at diagnosis on the evolution of patients at 5 years
was studied by univariate analysis using Wilcoxon and Chi2

tests. The significance level used for all analyses was 0.05. All
analyses were performed using SAS version 9.4 software.

Research ethics board approval was granted at each partic-
ipating institution. Only anonymous retrospective data were
gathered for this study. Patient consent was obtained from all
the subjects included in the study.

Results

A total of 107 patients were included, 58 girls and 49 boys.
Their median age at the time of HSP diagnosis was 8 years.
The initial characteristics of the study population are presented
in Table 1. Of the 107 children included in the study, 68 had
an early kidney biopsy (group one: biopsy at diagnosis).
Thirty-nine patients did not have an early biopsy (group
two: no biopsy at diagnosis). Of these, 17 were later biopsied
either because of a lack of response to initial treatment or
secondary to deterioration of kidney function during follow-
up. Twenty-two patients were never biopsied.

Median initial proteinuria was 3000 mg/l (350–17000) in
group one: biopsy at diagnosis and 1825 mg/l (80–9300) in
group two: no biopsy at diagnosis.Median initial albumin was
30 g/l (12–43) in group one: biopsy at diagnosis and 37 g/l
(23–46) in group two: no biopsy at diagnosis. Median initial
GFR was 102 ml/min/1.73 m2 (28–180) in group one: biopsy
at diagnosis and 119 ml/min/1.73 m2 (85–215) in group two:
no biopsy at diagnosis.

The clinical manifestations of nephropathy in children who
underwent kidney biopsy at diagnosis were: non-nephrotic
proteinuria with or without haematuria (34/68, 50%), nephrot-
ic syndrome (28/68, 41.2%), nephritic syndrome (2/68, 2.9%)
and nephrotic-nephritic syndrome (4/68, 5.9%).

The majority of children who had a biopsy at diagnosis had
ISKDC grade III (43/68, 63.2%) and grade II (19/68, 28%)
lesions. One patient had grade I lesions, 2 patients had grade
IV lesions and 2 patients had grade V lesions. In one child, the
biopsy was non-contributory due to technical problems.

Clinical-pathological correlations in group one: biopsy at
diagnosis are shown in Table 2.

Of the 34 patients presenting with non-nephrotic protein-
uria, 35.3% (12/34) had ISKDC grade II lesions and 61.8%
(21/34) had grade III lesions. Of the 28 patients who had
nephrotic syndrome, 17.9% (5/28) had ISKDC grade II le-
sions, 67.9% (19/28) grade III lesions, one patient had grade
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IV and 2 patients had grade V lesions. The 2 patients present-
ing with nephritic syndrome had grade III histological lesions.
Of the 4 patients with severe initial nephrotic-nephritic syn-
drome, 2 had grade II, 1 had grade III and 1 had grade IV
lesions.

The 39 children in group two: no biopsy at diagnosis present-
ed with either non-nephrotic proteinuria (32/39, 82.1%) or ne-
phrotic syndrome (7/39, 17.9%). No patients in this group had
nephritic syndrome or mixed nephrotic-nephritic syndrome.

We analysed the median proteinuria of the patients at five
time points during follow-up. Throughout follow-up, children

who were biopsied at diagnosis had lower proteinuria than
those who did not have early biopsies (data not shown).

Follow-up at 5 years was completed in 44 children
(41.1%), of whom 28 had undergone kidney biopsy at diag-
nosis and 16 had not been biopsied early (data shown in
Table 3).Median proteinuria in group one: biopsy at diagnosis
was 80 mg/l (0–500) and 2.5 mg/mmol of creatinine (0–45.5)
versus 145 mg/l (0–690) and 12.5 mg/mmol of creatinine (0–
57.5) in group two: no biopsy at diagnosis (p > 0.05). There
was no systematic GFR data available at 5-year follow-up:
patients had a favourable evolution without important

Table 1 Initial characteristics of
the study population Group one: biopsy at

diagnosis
Group two: no biopsy at diagnosis

Total number of patients n = 107 68 39

No biopsy during follow-up n = 17

Later biopsy n = 22

Girls (n = 48)/boys (n = 59) Girls (n = 31)/boys (n =
37)

Girls (n = 17)/boys (n = 22)

Median age at HSN diagnosis (yo) 8.08 (3–15.16) 7.75 (2.83–15.83)

Median albumin at diagnosis (g/l) 30 (12–43) 37 (23–46)

Median proteinuria at diagnosis
(mg/l)

3000 (350–17000) 1825 (80–9300)

Median GFR at diagnosis
(ml/min/1.73 m2)

102 (28–180) 119 (85–215)

Presentation at diagnosis n (%)

Pu±Hu 34 (50%) 32 (82.1%)

SN 28 (41.2%) 7 (17.9%)

NiS 2 (2.9%)

SN+NiS 4 (5.9%)

ISKDC grade at diagnosis n (%)
I 1 (1.5%)

II 19 (28%)

III 43 (63.2%)

IV 2 (2.9%)

V 2 (2.9%)

Technical problem 1 (1.5%)

yo, years old; HSPN, Henoch-Schonlein purpura nephropathy; HSP, Henoch-Schonlein purpura; GFR, glomer-
ular filtration rate; Pu, proteinuria; Hu, hematuria; SN, nephrotic syndrome; NiS, nephritic syndrome; ISKDC,
International Study of Kidney Disease in Children classification;ACEi, angiotensin converting enzyme inhibitors;
ARB, angiotensin receptor blocker

Table 2 Clinical-pathological
correlations in group one: biopsy
at diagnosis

ISKDC I ISKDC II ISKDC III ISKDC IV ISKDC V

Pu±Hu (n = 34) 1 12 21

NS (n = 28)* 5 19 1 2

NiS+NS (n = 4) 2 1 1

NiS (n = 2) 2

Pu, non-nephrotic proteinuria; Hu, hematuria; NS, nephrotic syndrome; NiS, nephritic syndrome; ISKDC,
International Study of Kidney Disease in Children classification

*One NS patient had a non-contributive biopsy
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proteinuria and therefore blood tests were not routinely per-
formed. At 5-year follow-up, no patient had severe proteinuria
(defined as urine protein to creatinine ratio > 200 mg/mmol).

In this cohort, initial treatment modalities included ACEi
and ARBs alone; oral corticosteroids alone; oral corticoste-
roids and ACEi/ARBs; methylprednisolone pulse therapy
followed by oral corticosteroids; other immunosuppressive
therapies. At 5-year follow-up, 10 of the 16 patients in group
two: no biopsy at diagnosis (62.5%) were still receiving
antiproteinuric therapy (ACEi or ARBs). Ten of the 28 chil-
dren who underwent kidney biopsy at diagnosis (35.7%) still
needed treatment (ACEi or ARBs) (p > 0.05). No patients in
either group were receiving corticosteroids or other immuno-
suppressants at 5-year follow-up (data shown in Table 3).

We analysed the initial treatment received by the 44 chil-
dren for whom biological data were available at 5-year follow-
up. Children in group two: no biopsy at diagnosis received
aggressive treatment for mild manifestations— 8/13 (61.5%)
of the patients presenting with non-nephrotic proteinuria re-
ceived pulse IV methylprednisolone therapy followed by oral
corticosteroids, while only 5/12 (41.7%) of the patients in
group one: biopsy at diagnosis received this same treatment
regimen for the same clinical presentation. Children in group
two: no biopsy at diagnosis who presented with nephrotic
syndrome did not receive immunosuppressive treatment other
than corticosteroids, whereas 4/13 (30.8%) of the patients in
group one: biopsy at diagnosis did.

Of the 107 patients included in this study, 44 were still
followed at 5-year follow-up. Sixteen patients were lost to
follow-up. For the 47 remaining patients, nephrology

monitoring was deliberately stopped after recovery of kidney
symptoms. Thus, follow-up was stopped after 1 year for 9
children, after 2 years for 18 children and after 3 years for
20 children.

Among the 35 children who presented with nephrotic syn-
drome, only 17 were still followed after 5 years (4 had been
lost to follow-up and the monitoring had been stopped for 14
of them after a rapidly favourable evolution). The 2 children
who initially presented with nephritic syndrome were still be-
ing followed at 5 years. Only one of the 4 patients who ini-
tially presented with mixed nephrotic/nephritic syndrome was
still being followed at 5 years (1 patient was lost to follow-up
and the other 2 stopped after a rapidly favourable evolution).

Discussion

Management of children with HSPN varies from one paediat-
ric nephrology centre to another. Some teams perform a kid-
ney biopsy before starting treatment, while others start treat-
ment without histological diagnosis and perform a biopsy only
if patients do not respond favourably to initial treatment. We
wanted to assess the impact of these two different strategies on
the long-term kidney prognosis of HSPN. To our knowledge,
this is the first study attempting to assess this question.

In this retrospective study, we analysed the renal outcome
in 107 children with HSPN. Sixty-eight patients had a kidney
biopsy upon diagnosis. In general, there was a good correla-
tion between the clinical presentation of patients and their
histological lesions — patients with less severe kidney

Table 3 Characteristics of
patients with 5 years of follow -up Group one: biopsy at

diagnosis
Group two: no biopsy at
diagnosis

Patients with a 5-year follow-up (n = 44) 28 16

Median proteinuria at 5 years (mg/l) 80 (n = 28) (0–500) 145 (n = 16) (0–690)

Median urine protein to creatinine ratio at 5 years
(mg/mmol)

2.5 (n = 28) (0–45.5) 12.5 (n = 16) (0–57.5)

Patients receiving treatment (ACEi/ARB) at 5
years

10/28 (35.7%) 10/16 (62.5%)

Presentation at diagnosis

Pu+−Hu
NS

NiS

NS+NiS

12

13

2

1

13

3

0

0

Treatment at diagnosis n = 44

ACEi/ARBs 0 5

Oral steroids 2 0

Oral steroids and ACEi/ARB 5 0

IV → oral steroids 15 11

IV → oral steroids + other immunosuppressant 6 0

Pu, proteinuria; Hu, hematuria; SN, nephrotic syndrome; NiS, nephritic syndrome; ACEi, angiotensin converting
enzyme inhibitors; ARB, angiotensin receptor blocker
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impairment (non-nephrotic proteinuria, with or without
haematuria) had grade I to III histological lesions, while pa-
tients with more severe impairment (nephrotic syndrome, ne-
phritic syndrome) had grade II to V histological lesions.
However, there are patients for whom this correlation is weak;
a patient with ISKDC III grade could have all types of clinical
presentation and, conversely, a patient with very severe dis-
ease could have lesions varying from grade II to grade V.
Several studies have found similar results [4, 5, 8, 9].

Previous research has shown that proteinuria during
follow-up is the primary predictor of long-term kidney surviv-
al in HSPN [2, 10]. In our study, proteinuria (and the urine
protein/creatinine ratio) was the main biological parameter of
follow-up. This study shows that children who were biopsied
at diagnosis had lower proteinuria during follow-up, but this
difference is not statistically significant.

Another way of comparing the renal outcome of the two
groups was to analyse the need for antiproteinuric therapy; at
5-year follow-up, 10/16 (62.5%) patients who did not have a
biopsy at diagnosis required an antiproteinuric treatment,
which was more often than their peers (10/28, 35.7%) who
were biopsied at diagnosis.

Thus, there is a tendency to a better renal outcome at 5-year
follow-up in group one: biopsy at diagnosis (less important
proteinuria, fewer patients treated by an antiproteinuric agent)
in comparison to group two: no biopsy at diagnosis, in spite of
a milder disease at diagnosis in the second group.

The biopsy helps to adapt the treatment depending on the
histological severity: 61.5% of the patients in group two: no
biopsy at diagnosis received pulse IV methylprednisolone for
non-nephrotic proteinuria, while only 41.7% of the patients in
group one: biopsy at diagnosis received this therapy for the
same biological presentation. Some patients with nephrotic
syndrome in group one received immunosuppressant other
than steroids while none of the patients in group two received
this type of aggressive therapy. These results suggest that, in
addition to clinical and biological symptoms, the biopsy at
diagnosis is a useful tool to get a better overview of the kidney
situation at presentation and to adapt the initial treatment. The
biopsy also prevents misdiagnosis. Optimal evaluation of pa-
tients seems to be based on a combination of clinical, biolog-
ical and histological arguments [11].

The total number of patients for whom biological data were
available gradually decreased during follow-up (data available
for 95 patients at 1 year, data available for only 44 patients at 5
years after initial management). Some children (16/107) were
lost to follow-up. For a large number of children, follow-up
was discontinued because patients had experienced complete
regression of kidney symptoms quite rapidly after initial treat-
ment. Surprisingly, only 20 of the 41 patients with important
kidney impairment at the time of initial management (nephrot-
ic proteinuria, nephritic syndrome, nephrotic-nephritic syn-
drome) were monitored at 5 years.

Data provided in this study were based on patient medical
records and were collected from tertiary care hospitals. Patient
follow-up was initially organised in the 8 paediatric nephrol-
ogy centres that participated in the study. Once the patients
recovered (completely/partially), some tertiary care hospitals
addressed their patients for follow-up with their general pae-
diatricians or their proximity hospitals. We contacted these
professionals and we were surprised to find out that
nephrologic follow-up was often discontinued because pa-
tients were considered ‘completely recovered’. This is a wor-
risome observation. It suggests that physicians who are not
working in tertiary care hospitals are not aware of the impor-
tance of the long-term follow-up recommended for this dis-
ease. It also suggests that the dissemination of information
concerning the duration and modalities of follow-up is not
optimal. Currently, there are no guidelines regarding the opti-
mal length of follow-up of children with HSPN, but literature
data show that follow-up should be at least 5 years for all
patients and even longer for children with severe initial kidney
impairment [12]. In addition, even children with mild initial
manifestations should benefit from long-term monitoring as it
has been shown that deterioration in kidney function can oc-
cur even years later in the course of follow-up and even after
apparent complete ‘recovery’ [4, 5, 7, 13]. Follow-up is sim-
ple to organise and should consist of blood pressure and pro-
teinuria measurement at regular intervals in order to identify
patients at risk of progression to CKD [12, 14, 15].

This study has limitations. It is a retrospective study with a
risk of recall bias because all the events examined are past
events. As with other observational studies, this retrospective
cohort only allows the assumption that there is an association
between exposure and outcome.

In conclusion, renal outcome seems to be better in children
who underwent kidney biopsy at diagnosis, indicating that
performing an early kidney biopsy in children with HSPN
allows a more holistic assessment of kidney lesions.
Treatment can be better adapted compared to a therapeutic
decision guided by clinical and biological criteria alone.
Further work, of greater power and with better organised pa-
tient follow-up, is necessary to build consensual guidelines on
the management of Henoch-Schönlein nephritis in children.
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