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Original Article

Long-term Results in Children with Henoch-Schoénlein
Nephritis

Henoch-Schénlein Nefriti Olan Cocuk Hastalarin Uzun Dénem lzlem
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ABSTRACT

Objective: Henoch-Schénlein purpura (HSP) is a small vessel vasculitis
and palpable purpura, with arthritis, gastrointestinal as abdominal pain,
and renal involvement as typical clinical findings. The most important
prognostic factor for HSP vasculitis is renal involvement. This study
aimed to investigate the relationship between clinical, laboratory, and
histopathologic findings of children with HSP nephritis with long-term
renal prognosis.

Methods: This retrospective study included children with HSP nephritis
between January 2010 and December 2019. Initial clinical presentation,
laboratory findings, and kidney biopsy results were obtained, and
treatment modalities were recorded and classified using the Meadow
classification and grouped into mild and severe cases. Additionally, data
at the last follow-up were analyzed and classified.

Results: A total of 90 children (59 male) with a mean age of 8.8+3.2 years
were included. According to initial clinical findings, 18 children were in the
Meadow's severe group. Fifteen (15/72) children in the mild group and all
children in the severe group had undergone kidney biopsy. The severe
group had higher histopathologic stages compared to the mild group
(p=0.022). Immunosuppressive treatments were used in 44.4% of mild
cases and 100% of severe cases (p<0.01). On follow-up, only four children
(two in the mild group) had persistent proteinuria.

Conclusions: Severe clinical findings in the initial presentation were
related to more intensive immunosuppressive treatment. Additionally,
renal histopathological stages were higher in the severe group. Long-term
follow-up for proteinuria is mandatory for all children with HSP nephritis,
even with mild initial clinical findings.

Keywords: Henoch-Schénlein purpura, proteinuria, chronic kidney
disease
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Amac: Henoch-Schénlein purpurasi (HSP) kiciik damarlari tutan
bir vaskilit olup palpabl purpura, artrit, karin agrisinin belirgin
oldugu gastrointestinal tutulum ve renal hastalik en sik gorilen
klinik bulgularidir. Bu galismada HSP nefriti olan gocuklarda klinik,
laboratuvar ve histopatolojik bulgularin uzun dénem renal prognoz ile
iliskisini irdeledik.

Yontemler: Bu retrospektif calismaya Ocak 2010 ile Aralik 2019
tarihleri arasinda HSP nefriti tanisi alan ¢cocuk hastalar dahil edildi.
Baslangigtaki klinik bulgular, laboratuvar sonuglari, yapildiysa bdébrek
biyopsi sonuglar kaydedildi ve tim hastalar Meadow siniflamasina
gore hafif ve agir olarak gruplandirildi. Ayrica son kontroldeki klinik ve
laboratuvar durumlari degerlendirildi ve siniflandirildi.

Bulgular: Yas ortalamasi 8,83,2 yil olan 90 cocuk (59 erkek) dahil
edildi. Baslangi¢ bulgularina gére 18 cocuk Meadow agir gruptaydi.
Hafif gruptaki on bes cocuga (15/72) ve agir gruptaki tim ¢ocuklara
boébrek biyopsisi yapildi. Agir grupta yer alanlarin bébrek biyopsilerinin
histopatolojik evrelemesi hafif gruba gére daha yiiksekti (p=0,022).
immiinostipresif tedavi hafif gruptakilerin %44, 4'tine, agir gruptakilerin
ise %100'Uine uygulanmisti (p<0,01). Persistan proteiniri uzun dénem
izlemde ikisi hafif ikisi agir grupta olan toplam dért ¢cocukta vardi.
Sonuglar: Basvurudaki klinik bulgularin siddetinin daha yogun
immunosupresif tedavi ile iliskili oldugu ve agir klinik bulgular
olanlarin renal histopatolojik degerlendirmede daha ileri evrede
oldugu gosterilmistir. HSP nefriti geciren cocuklar baslangic klinik
bulgulari hafif olsa dahi proteiniiri agisindan uzun dénem izlenmelidir.
Anahtar kelimeler: Henoch-Schénlein purpura, proteiniri, kronik
bdbrek yetmezligi
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INTRODUCTION

Henoch-Schénlein purpura (HSP) is a common small
vessel vasculitis with an incidence of 135 per 1 million
children'. Kidney involvement is the most important
complication. Hematuria and mild proteinuria may
be observed in 30%-50% of cases'?. These findings are
mostly self-limiting. However, sequelae remain long-term
in patients with nephrotic-range proteinuria and severe
renal involvement??. Meanwhile, long-term follow-up
studies surprisingly show that patient prognoses may
be independent of acute clinical and histopathological
findings*>. Additionally, findings related to renal
involvement have been observed to recur after a while,
following complete recovery®. Therefore, predicting the
potential complications and specifying the follow-up
time may be difficult.

This retrospective study aimed to investigate the
relationship of laboratory, clinical, and histopathological
findings with the long-term prognosis in children who
were diagnosed with HSP nephritis.

MATERIALS and METHODS

This retrospective study included patients who were
presented to Istanbul Medeniyet University, Division
of Pediatric Nephrology between January 2010 and
January 2019 and were diagnosed with HSP nephritis.
HSP diagnosis was made using the criteria specified
in Ankara 2008 Consensus Conference Report’. Renal
involvement was defined as the presence of one of the
following findings: hematuria, proteinuria, renal function
disruption, and hypertension development in the acute
phase. The patients’ clinical and laboratory findings in
the acute phase and during the follow-up period were
recorded from patient files with the demographic data.

Red blood cell of >5 per microscopic field at 40x10
magnification in centrifuged urine was considered
hematuria. Quantitative evaluation (spot protein/
creatinine and 24-h urine protein) was made in all
patients who were found to have proteinuria using a
dipstick test. Hypertension was defined as a systolic and
diastolic blood pressure measured by an aneroid type
sphygmomanometer above the 95% percentile when
compared with the reference values specified by age, sex,
and height.

Serum creatinine and albumin levels were specified
by the photometric method. The Schwartz formula was
used to calculate the glomerular filtration rate (GFR)2.

According to the clinical and laboratory findings at the
presentation, the patients were divided into five grades®.

160

Grade | was defined as isolated hematuria (macroscopic
or microscopic), grade Il as hematuria and non-
nephrotic-range proteinuria (4-40 mg/m?/h), grade Ill as
a nephritic syndrome (hematuria, reduced GFR, oliguria,
hypertension, and edema), grade IV as a nephrotic
syndrome (>40 mg/m?/h proteinuria, hypoalbuminemia,
hyperlipidemia, and edema), and grade V as nephritic/
nephrotic syndrome. According to this grading, grades |
and Il were classified as mild groups and grades IlI, IV,
and V were classified as severe groups. Renal biopsy was
performed in the severe group of patients in the acute
phase and all patients with persistent (>20 mg/m?*/h
for 4 weeks) or nephrotic-range proteinuria. Light and
immunofluorescence examination was performed on
all renal biopsy specimens. Histopathological properties
were graded according to the International Study of
Kidney Disease in Children (ISKDC) classification'.

The patients’ long-term treatment plans were
constituted with treatment methods that are specified
according to acute clinical findings and biopsy findings if
present. Results in this period were graded following the
Meadow chronic classification. Accordingly, the grades
were defined as follows: grade A: normal GFR, blood
pressure, and physical examination and no pathological
finding in urine; grade B: minor urine findings, normal
physical examination (proteinuria of <20 mg/m?*/h *
hematuria); grade C: active renal disease (hypertension,
proteinuria >20 mg/m?*/h and reduced GFR); grade D:
chronic renal disease (GFR of <60 mL/min/1.73 m?).

Ethical approval was obtained from the Istanbul
Medeniyet University Goztepe Training and Research
Hospital Clinical Research Ethics Committee (decision
no: 2020/0105, date: 19.02.2020).

Statistical Analysis

Statistical Package for Social Sciences program (SPSS)
for Windows version 17.0 (SPSS Inc.; Chicago, IL, USA)
software program was used to evaluate the research
data. The normal distribution of continuous variables
was evaluated with the Shapiro-Wilk normality test.
Normally distributed variables were defined as mean *
standard deviation, and categorical data were defined
by number and percentage (%). The chi-square test was
used to evaluate categorical variables. A p-value of <0.05
was considered statistically significant.

RESULTS

This study included 90 patients, of whom 59 were
males (65.6%). The male/female ratio was 1.9, and the
mean age at the time of diagnosis was 8.8+3.2 years.
Renal findings were present in 22% of the patients at the



time of presentation, while they occurred in all patients
after a mean period of 3.3+27 (0-15) weeks. The patients’
demographic data are summarized in Table 1.

The evaluation of renal involvement findings in the
acute phase using the Meadow acute phase classification
revealed that 46 (51.1%), 26 (28.9%) (all had proteinuria of
>20 mg/m?/day), 4 (4.4%), 9 (10.0%), and 5 (5.6%) patients
were in grades |, I1, 111, IV, and V, respectively. Additionally,
72 (80%) patients were in the mild group and 18 (20%) in
the severe group (Table 2). The comparison of mild and
severe groups in terms of nonrenal findings revealed that
joint findings were statistically significantly higher rate
in the severe group (72%) compared to the mild group
(43%) (p=0.027). A significant difference was not found
between the two groups in terms of gastrointestinal
findings (p=0.596).

A kidney biopsy was performed in the acute phase
in 33 patients (21 males and 12 females). A biopsy
was performed in 15 (58%) of 26 patients who had a
proteinuria level above >20 mg/m?/day in Meadow

Table 1. Demographic data and system involvements of
patients who were diagnosed with Henoch-Schénlein
purpura.

Demographics and system

. n=90
involvements

8.8%3.2 (2.6-16)
3.3+2.7 (0-15)
59/31(66/34)

Age at the time of diagnosis, years

Observation of renal findings, weeks
Male/female, n/n (%/%)

Time of presentation

Summer, n (%) 14 (16)
Fall, n (%) 29 (32)
Winter, n (%) 26 (29)
Spring, n (%) 21(23)
System involvements in the acute phase

Skin lesions, n (%) 90 (100)
Renal involvement, n (%) 90 (100)
Joint involvement, n (%) 44 (49)
Gastrointestinal involvement, n (%) 40 (44)
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grade 2 because their proteinuria persisted and
increased to nephrotic-range levels, whereas in all 18
patients in the severe group (Table 2).

The groups’ numerical distributions by the ISKDC
classification from the histopathological finding
evaluation of patients who underwent biopsy are
shown in Figure 1. The most common histopathological
grade detected by renal biopsy was ISKDC 3B. Of the 33
patients who underwent biopsy, 14 (42%) patients had
grade 3B findings. According to the acute phase Meadow
findings, grade 3B findings were found in only 4 (25%)
patients in the mild group, while pathological findings
of grade 3 and above were found in 12 (75%) patients
in the severe group. The histopathological grades of
the patients who had severe clinical findings according
to the Meadow classification in the acute phase were
statistically significantly more severe compared to the
mild group (p=0.022).

The examination of the specific therapy
distribution applied in the acute phase revealed that
immunosuppressive treatment was given to 32 (58%)

12

B Mild |

o severe |

2h 28 3A 3B 48 5 6

[ IsKoCstages |

Figure 1. Histopathologic classification according to the
International Study of Kidney Disease in Children.

ISKDC: International Study of Kidney Disease in Children

Table 2. Meadow's score for initial presentation.
) . Patient Kidney biopsy Kidney biopsy
Stage Kidney involvement
n (%) n (%) n (%)
1 Microscopic/macroscopic hematuria 46 (51.1) 0
2 Proteinuria of <20 mg/m?/h + hematuria 26 (28.9) 15 15/72 (21)
3 Nephritic syndrome 4 (4.4) 4
4 Nephrotic syndrome 9(10) 9
18/18 (100)
5 Nephritic/nephrotic syndrome 5(5.6) 5
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patients in the mild group, whereas in all 18 patients
(100%) in the severe group. Angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker (ACEI/
ARB) therapy was also simultaneously initiated in all
patients with proteinuria. Treatment distribution in the
mild and severe groups is shown in Table 3. A statistically
significant difference was found between the mild and
severe groups in terms of the presence of treatment
needs and applied schedules (p<0.001 for both).

All patients were followed up for 58.6+35.8 months
following the acute disease process. Patients were divided
into four groups according to the chronic phase Meadow
grading to specify renal sequelae findings. Accordingly, 86
(95.6%) patients were classified as group A and 4 (4.4%) as
group B (Table 4). We did not have any patients who had
compatible findings with groups C and D in the chronic
phase. Two of our patients who had grade 4B and 6
findings indicating severe histopathological involvement
continue to have non-nephrotic-range proteinuria. Our
other two patients were surprisingly considered grade 3A
and 2B in the acute phase (Table 5). Reduced proteinuria
occurred following steroid treatment; however, non-
nephrotic-range proteinuria continued long-term.
Additionally, all patients had severe findings in the acute
phase; therefore, received cyclophosphamide treatment
and achieved remission in the long-term.

DISCUSSION

This study evaluated the clinical findings, proteinuria
levels, and long-term results of patients with renal
involvement of HSP vasculitis. Renal involvement is
presentin18%-81% of the cases in children with HSP and is
mostly accompanied by hematuria and mild proteinuria,
limiting itself”. The treatment plan and long-term
follow-up depend on the clinical and histopathological
findings at the presentation. Majority of our patients
were presented with microscopic hematuria and non-
nephrotic-range proteinuria similar to other series in the
literature.

Renal biopsy was performed in 33 patients with HSP
who had persistent proteinuria and who were in the
severe group according to the Meadow classification.
Additionally, ISKDC stage 3B was the most common
histopathological grade. The histopathological grades of
patients with severe clinical findings in the acute phase
were highercomparedtothoseinthe mild group. However,
the presenting symptoms were not always compatible
with staging in some patients. For example, crescents
were surprisingly observed with up to 40% rate in kidney
biopsy samples in some patients in the mild group with
increased proteinuria. Only mesangial proliferation was
observed in some patients with more severe clinical

Table 3. Comparisons of treatments according to initial clinical presentation severity.
Mild Severe
p-value
n % n %

Yes 32 (44.4) 18 (100)
Treatment <0.001

No 40 (55.6) 0(0.0)

Oral steroids 24 (75.0) 5(27.8)

IV + oral steroids 4(12.5) £4(22.2)
Immunosuppressive IV + oral steroids + 4 (12.5) 7(38.9)
treatment cyclophosphamide

IV + oral steroids + <0.001

cyclophosphamide + 0(0.0) 2(11.0)

azathioprine
Chi-square test, IV: Intravenous
Table 4. Clinical outcome according to Meadow's score.

PR Patient
Stage Meadow classification
n (%)
A Normal (no clinical or laboratory abnormality) 86 (95.6)
B Minor urinary abnormalities (proteinuria of <20 mg/m?/h * hematuria) 4 (4.4)
C Active kidney disease (proteinuria of >20 mg/m?/h, hypertension or elevated plasma )
creatinine with eGFR of >60 mL/min/1.73 m?)

D Abnormal kidney function (eGFR of <60 mL/min/1.73 m?) -
eGFR: Estimated glomerular filtration rate
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Table 5. The clinical and pathological findings of children who had persistent proteinuria and classified as Meadow

stage B.
st 2nd 3rd 4th
patient patient patient patient
Sex Male Male Female Female
Age at onset, y 75 4.5 7.7 n
Meadow at initial
) 5 6 3 3
presentation
ISKDC stages 4B 6 2B 3A
. . . . . Persistent Persistent
Disease course Rapidly progressive GN Rapidly progressive GN B T g
IV + oral steroid + CFM + IV + oral steroids + CFM + . .
Treatment protocols AZA AZA + plasmapheresis IV + oral steroid IV + oral steroid
eGFR (mL/min/1.72 m?) 143 101 m 140

eGFR: Estimated glomerular filtration rate, |V: Intravenous, CFM: Cyclophosphamide, AZA: Azathioprine, GN: Glomerulonephritis, ISKDC: International

Study of Kidney Disease in Children

findings, while more severe findings were observed in a
portion of the patients in the mild group, indicating that
HSP nephritis might have a heterogeneous structure.
Renal biopsy showed ISKDC stage 2B and grade 3A in two
of our patients with persistent proteinuria. A correlation
may not be necessary between presentation symptoms
and histopathological and follow-up findings in patients
with HSP nephritis" 3. Edstrom Halling et al.”? found that
active disease findings continued long term in 18% of
the patients with mild symptoms at presentation, while
Tudorache et al.® showed that proteinuria might persist
long-term in patients with mild histological findings.
Additionally, some of the patients with mild findings who
achieved remission in the acute stage might become
proteinuric in the long-term'®, Therefore, patients with
hematuria and mild proteinuria should be followed up
for a long period, and biopsy should be considered if
proteinuria increases or persists.

Some studies emphasized that long-term findings
might be related to clinical findings at presentation
rather than to biopsy findings'é”. Wakaki et al.” found
that clinical prognosis in the long-term was related to
the period of nephrotic-range proteinuria rather than
to pathological findings. Ronkainen et al.’® argued that
some patients with nephrotic-range proteinuria and
low-grade pathological findings might paradoxically
show poorer prognosis in the follow-up and therefore,
the decision of immunosuppressive treatment should
be made depending on nephrotic-range proteinuria
rather than biopsy findings. High remission rates were
obtained in patients with nephrosis in studies that used
early and combined immunosuppressive therapies®”.
We demonstrated that severe clinical findings in the

initial presentation were related to more intensive
immunosuppressive treatment. Our series frequently
used cyclophosphamide with IV methylprednisolone
and oral steroid therapy in patients with crescents,
and these patients still have a good prognosis in the
acute stage. Our treatment protocol is rather aggressive
compared with the schedule recommended by Kidney
Disease: Improving Global Outcomes (KDIGO)?. Severe
glomerular inflammation in the acute phase can be
improved with early and intensive treatment, while
treatment inadequacy and delay in milder cases
may lead to persistently active glomerular lesions
and result in fibrotic changes?. In such patients,
functional results of structural loss arising from
inadequate immunosuppressive treatment are initially
compensated with hyperfiltration, while findings may
become prominent in time when this process falls
short. Therefore, using only ACEI/ARB treatment in
patients with significant proteinuria in the acute phase
as recommended by KDIGO may lead to risky and
irreversible outcomes?.

Another explanation of the heterogeneous course in
patients with similar histopathological appearance may
be because ISKDC grading evaluates only glomerular
changes and neglects tubulointerstitial and vascular
changes?2. Additionally, severe proteinuria leads to severe
toxicity in the interstitial area.

The most important study limitation is that a limited
number of patients were included. More patients with
similar clinical and histological findings could yield
more objective and comparable results. Additionally,
the interpretations proposed could be transformed
into more objective data if we could reexamine the
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patients’ histopathological appearances in terms of
tubulointerstitial and vascular changes.

CONCLUSIONS

Patients with mild clinical and histological findings
should also be followed-up long term in renal disease.
Severe clinical findings in the initial presentation were
related to more intensive immunosuppressive treatment
and higher renal histopathological stages. Randomized
controlled studies, including large patient series and
using detailed histopathological methods should
be conducted to establish treatment and follow-up
protocols.
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