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Abstract
Background: Henoch-Schonlein purpura (HSP) is a small vessel vasculitis that is characterized by non-thrombocytopenic
purpura, abdominal pain, arthritis, and glomerulonephritis. Typically, HSP is self-limited requiring only supportive care, but
more severe cases may require corticosteroid (CS) treatment. Rarely, a subset of these patients has persistent rash, arthritis,
abdominal involvement, or renal disease despite treatment with CS, or has disease recurrence on CS tapering. Refractory
HSP has been effectively treated with a variety of CS sparing therapies. For life-threatening refractory HSP, the B cell
depleting agent, rituximab (RTX), has been reported as beneficial for children with substantial renal or central nervous
system involvement. However, RTX use for children with less severe HSP, but chronic CS dependent disease refractory to
CS sparing immunomodulatory agents, has been less well explored. Herein, we describe 8 children treated with RTX for
chronic refractory HSP and report a reduction in recurrent hospitalizations and eventual CS discontinuation.
Methods: This is a retrospective analysis of eight children who were treated with RTX for chronic CS dependent HSP
during the years 2006–2014 at a single institution. A chart review of the electronic medical record was performed to
determine the presenting symptoms, the type and duration of treatment received, and the number of hospitalizations
prior to and after RTX. The number of hospitalizations and oral corticosteroid burden were analyzed using the Wilcoxon
signed rank test.
Results: Prior to receiving RTX, seven patients had at least one hospitalization for HSP (median 1.5, range 0–3). Following
RTX, only two patients were hospitalized, each a single time for recurrent abdominal pain. The median oral CS burden
was 0.345 mg/kg/day before RTX and 0 mg/kg/day at 6 months (p = 0.078), 1 year (p = 0.0625), and 2 years (p = 0.03)
following RTX infusion. Seven out of eight children met remission criteria, defined as no active rash, arthritis, nephritis
(hematuria and proteinuria), or gastrointestinal distress following RTX. No serious adverse events were noted.
Conclusion: Overall, RTX effectively reduced the number of hospital admissions and oral CS burden. RTX also helped
most all children achieve clinical remission. RTX appears to be an effective and safe alternative for chronic CS dependent
and immunomodulatory refractory childhood HSP.
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Introduction
Henoch-Schonlein purpura (HSP) is a small vessel vasculitis that is characterized by non-thrombocytopenic purpura, abdominal pain, arthritis, and glomerulonephritis
[1]. It affects approximately 1 in 5000 children annually
and accounts for about half of all childhood vasculitides in
the United States [2, 3]. Typically, HSP is self-limited requiring only supportive care, but more severe cases may
require corticosteroid (CS) treatment [4]. Rarely, a subset
of these patients has persistent rash, arthritis, abdominal
involvement, or renal disease despite treatment with CS,
or has disease recurrence on CS tapering. Frequency of
disease relapse is not well-documented in children, but
may be as high 30–40%, often occurring within 1–
2 months following diagnosis [5]. CS remains the standard
treatment for symptomatic HSP. A small subset of patients are unable to wean off CS and subsequently require
long term CS or additional steroid-sparing agents for disease control [6].
While there is no consensus definition for refractory
HSP, for the purposes of this study, refractory HSP was
defined as recurrence of symptoms following taper of CS.
Refractory HSP has been effectively treated with a variety
of CS sparing immunomodulatory disease modifying
anti-rheumatic drug (DMARD) therapies [7], including
intravenous immunoglobulin (IVIg) [8], colchicine [9],
cyclosporine (CSA) [10], methotrexate (MTX) [11], cyclophosphamide (CTX) [12], mycophenolate mofetil (MMF)
[13], and azathioprine (AZA) [14]. Novel CS sparing and
safe immune modulators are needed for those with
chronic HSP and immunomodulatory refractory disease.
For severe life-threatening refractory HSP, the B cell
depleting agent, rituximab (RTX), has been reported as
beneficial for three children with substantial renal or
central nervous system involvement [15, 16]. RTX is a
monoclonal antibody that binds to CD20, which is
expressed on human B cells and is expressed at a low
level on a small subset of T cells [17–21]. After binding
to CD20, it induces B cell depletion by complementand antibody-mediated cytotoxicity, although some evidence suggests that some non-circulating tissue B cells
bind RTX and are not depleted [22, 23]. Except for the
occasional occurrence of mild-to-moderate infusion reactions that may be dependent on complement fixation
via the Fc portion of the antibody, RTX is usually well
tolerated [24–27]. However, serum sickness, agranulocytosis, fatal infections, including progressive multifocal
leukoencephalopathy (PML), and death from other
causes have been rarely associated [28–31]. In addition
to its use in B cell malignancies, RTX is used in a variety
of antibody-mediated autoimmune diseases, including
systemic lupus erythematosus, rheumatoid arthritis,
anti-neutrophil-cytoplasmic antibody-associated vasculitis, and others [32]. RTX appears to be an alternative
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intervention for patients with severe, life-threatening refractory HSP, and has been successfully used in adults
with refractory HSP [16]. Herein, we describe eight children treated with RTX for less severe, but chronic refractory HSP and report a reduction in recurrent
hospitalizations and eventual oral CS discontinuation.

Methods
A retrospective chart review of children diagnosed with
HSP treated with RTX was performed. Clinical, laboratory, pathology, treatment, side-effect, and outcome data
were abstracted from the electronic medical records for
all patients seen at Children’s of Alabama (CoA) with
the diagnosis of HSP and who had received RTX therapy
in the years 2006 through 2014 and had at least two
years of follow-up following initial RTX infusion. Previously reported patients were excluded [15]. One patient
was excluded for noncompliance and inconsistent
follow-up. Laboratory data (e.g., inflammatory markers,
complete blood counts) were inconsistently obtained
and therefore not included in this study.
For the purposes of this study, chronic CS use was defined as ≥6 weeks of daily oral CS intake, and refractory
HSP was defined as CS dependent and/or DMARD refractory disease. There were no restrictions on DMARD or
dose. Remission was defined as no active rash, arthritis,
nephritis (hematuria or proteinuria) [5], or gastrointestinal
distress. RTX was given at the treating physician’s discretion for prolonged CS use, DMARD-refractory, or recurrent hospitalizations for HSP. Each round of intravenous
RTX was given as 2 doses of 750 mg/m2 (maximum of
one gram) per dose, given 2 weeks apart [33]. RTX was
given in conjunction with high dose intravenous pulse CS
(30 mg/kg, maximum of one gram) to decrease the risk of
an allergic reaction to RTX [34]. The number of hospitalizations for HSP before and after the administration of the
first course of RTX were compared using the Wilcoxon
signed rank test. Oral CS burden (mg/kg/day) at time
zero, 6 months, 1 year, and 2 years following initial RTX
were compared using the Wilcoxon signed rank test. Significance threshold was set at p < 0.05. Institutional Review Board approval was obtained from the University of
Alabama at Birmingham.
Results
Eight patients diagnosed with HSP and treated with
RTX met the inclusion criteria for this study. There were
five males and three females (ages 2 months to 16 years
at disease onset), seven of whom were Caucasian and
one of whom was Hispanic (Table 1). All had
non-thrombocytopenic purpura and renal (hematuria
and/or proteinuria) involvement, seven had gastrointestinal involvement (severe cramping abdominal pain,
hematochezia, or associated iron deficiency anemia), and
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Table 1 Demographics of Sample Cohort
Patient #

1

2

3

4

5

6

7

8

Age at diagnosis

2 months

16 years

8 years

5 years

14 years

8 years

5 years

13 years

Sex

Male

Male

Male

Female

Male

Male

Female

Female

Ethnicity

Caucasian

Caucasian

Caucasian

Caucasian

Caucasian

Caucasian

Hispanic

Caucasian

Palpable purpura

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Hematuria and/or proteinuria

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Renal biopsy pathology

Not done

WHO
Class I

WHO
Class III

WHO
Class III

WHO
Class III/IV

WHO
Class II

WHO
Class II

Not done

Arthritis

No

No

Yes

No

No

No

No

Yes

GI bleed/distress

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Long term CS use

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Immuno-modulators (Months of
DMARD prior to 1st RTX)

MTX [2];
MMF [4]

MTX [1]

AZA [4]

CTX
(1 dose)

None

MTX [2];
MMF [7]

MTX [2]; MMF (post);
IVIG (post)

MTX (> 3 years
intermittent)

AZA azathioprine, CS corticosteroid, CTX cyclophosphamide, GI gastrointestinal, IVIG intravenous immunoglobulin, MMF mycophenolate mofetil, MTX methotrexate,
DMARD disease modifying anti-rheumatic drug

two had arthritis, defined as swelling within a joint or
limitation in the range of joint movement with joint pain
or tenderness [35]. Six of the eight had renal biopsies
confirming IgA nephropathy, ranging from WHO Class
I to III/IV (Table 1). None of these eight HSP patients
had severe, life-threatening or central nervous system
disease, although all of them had varying degrees of
non-progressive renal involvement, including one on
dialysis. In addition, prior to RTX, seven of the eight
children had significant gastrointestinal distress, frequently triggering re-hospitalization (Table 1).
Six of the children required long term daily oral CS
therapy for ≥6 weeks. Six failed to respond to immunomodulatory therapy in the absence of daily oral CS
treatment, and one failed DMARD therapy but was
not on daily CS therapy. Patient 5 received RTX prior
to trial of DMARDs due to end-stage renal disease
requiring dialysis while on daily CS therapy. Patients
received conventional DMARDs for at least one
month prior to RTX (Table 1). The median oral CS
burden prior to first RTX infusion was 0.345 mg/kg/
day (range 0–1.28). Median oral CS burden was zero
mg/kg/day at 6 months (range 0–0.5; p = 0.078), 1 year
(range 0–0.2; p = 0.0625), and 2 years (range 0; p =
0.03) following initial RTX infusion (Table 2).

Table 2 Oral CS burden (mg/kg/day) change
Time from 1st RTX

Median

Range

Significance from t = 0

t=0

0.345

0–1.28

–

t = 6 months

0

0–0.5

p = 0.078

t = 1 year

0

0–0.2

p = 0.0625

t = 2 years

0

0

p = 0.03

RTX rituximab; p-value calculated using paired Wilcoxon signed rank test;
significance level p < 0.05

Four of the HSP patients underwent a single round
(2 doses, 2 weeks apart) of RTX therapy, one child
received 2 rounds, two children received 3 rounds,
and one child underwent 6 rounds (Table 2). B-cell
depletion data was available for seven of the cohort,
and CD19 counts were notably reduced after the first
rounds of RTX (undetectable in 4).
Median time to first RTX infusion was 16 months
(range 1.5–96), and median number of RTX rounds (2
doses, 2 weeks apart) was 1.5 (range 1–6) (Table 3). Four
of the eight patients received only one course of RTX
with four children requiring more than 2 rounds to
wean off CS. Prior to receiving RTX, seven patients had
at least one hospitalization for HSP (median 1.5, range
0–3). Following RTX, only two patients were hospitalized, each a single time for recurrent abdominal pain
(Table 3).
In six of the eight patients, RTX effectively eliminated
B cells as detected by CD19 count and resulted in rapid
clinical improvement with the resolution of skin, joint,
and gastrointestinal symptoms. One patient required
scheduled IVIg infusion for replacement therapy and
daily MMF for maintenance but was clinically in remission. One patient continued to receive RTX infusions in
combination with MMF for ongoing abdominal complaints and therefore did not meet criteria for remission.
Therefore, seven of the eight patients were in remission
following RTX completion (range 1 to 91 months, median 63 months). Additionally, the one child who did
not achieve remission at time of study completion (July
2016) was successfully weaned off CS and thus spared
the burden of chronic CS usage.
High dose intravenous CS were given in conjunction
with each RTX infusion, and there were no serious adverse events for these children after RTX therapy. More
detailed safety data on this cohort is presented elsewhere
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Table 3 Rituximab response distribution
Patient #

1

2

3

4

5

6

7

8

Months to 1st RTX Infusion

26

1.5

27

3

7

25

3

96

Median
16

Number of rounds of RTX (2 doses/round)

3

2

1

1

1

1

6

3

1.5

Hospitalizations for HSP prior to RTX

2

1

1

2

1

3

2

0

1.5

Hospitalizations for HSP post RTX

0

1

1

0

0

0

0

0

0

Months in remission as of July 2016

70

73

49

60

66

91

1

N/A

63

HSP Henoch-Schonlein purpura, RTX rituximab

as part of a larger series of RTX treated patients with a
variety of rheumatic diagnoses [36]. Ultimately, RTX was
well tolerated and allowed for sparing of CS with all patients off CS at time of this writing.

Discussion
Although HSP tends to be a self-limited disease, it has
been suggested the recurrence rate is about 16% [6].
Treatment for CS dependent and DMARD refractory
HSP, however, can be challenging. There are reasons to
think that B cell depletion may be an attractive for treating CS dependent DMARD refractory HSP. These include the role of B cells serving as antigen presenting
cells to T cells, both in terms of T cell priming and
co-stimulation. Moreover, over time decreased levels of
circulating IgA may help diminish disease pathology in
HSP [37]. In 2009, Donnithorne et al. described the use
of RTX in 3 cases of severe refractory chronic HSP. All
three cases had gastrointestinal involvement, 2 had IgA
nephropathy, and two had CNS involvement, one with
vasculitis (Table 4). Two of the three cases were treated
with CTX without response. All three cases were unable
to taper CS initially. All three eventually achieved remission with RTX treatment and were able to taper CS [15].
Since that first report, others have reported on the
use of RTX treatment for chronic HSP (Table 4). In
2011, Pillebout et al. reported a successful outcome
using RTX as the only immunomodulation in a
22-year-old patient who had severe recurrent skin manifestations and HSP nephritis (HSPN) on renal biopsy
[38]. In 2013, Kostik et al. reported a case of 7-year-old

girl with a severe relapsing HSP who presented initially
with skin and gastrointestinal symptoms and responded
to CS, heparin, and plasma exchange, but later had
HSPN WHO type IV, refractory to CS, CTX, MMF, low
molecular weight heparin, and dypiridamol. The patient
then dramatically responded to RTX and was able to
taper CS, requiring CTX and AZA for maintenance.
Unfortunately, 2.5 years later, the patient had deteriorating kidney function and subsequent treatment with
RTX was not effective [39]. Also in 2013, Tosounindou
et al. reported a 61 year old female with HSP who had
intractable gastrointestinal (GI) involvement treated
with repeat courses of RTX used to maintain remission
over 9 years [40]. RTX use for refractory HSPN was
also reported in 2013 by El-Husseini et al. in a
27-year-old man who had drug induced HSPN and had
previously failed to respond to CS, CTX, and plasmapheresis. His renal and extra-renal symptoms improved
after RTX treatment [41]. Similarly, Ishiguro et al. reported a 68-year-old woman who had purpura nephritis
associated with nephrotic syndrome who failed standard treatment with CS and intravenous CTX with
complete remission following RTX treatment [42]. In
2014, Pindi Sala presented a case of 49-year-old woman
who developed HSP 8 years after kidney transplant for
segmental glomerular hyalinosis, while being on tacrolimus and AZA. The vasculitis involved skin and the sciatic peroneal nerve branch. She was CS dependent as
she had four relapses. Successful outcome was observed
during two years of follow-up after RTX treatment [43].
In 2016, Bellan et al. described a 57-year-old woman

Table 4 Previously published cases treated with RTX for severe refractory HSP
Authors

Year

HSP patients

Donnithorne et el. [15]

2009

3 children ages 17 (male), 14 (male), 10 (female) years old with severe chronic refractory HSP

Pillebout et al. [38]

2011

22-year-old male with severe recurrent skin manifestations and nephritis in biopsy (RTX as only immunomodulation)

Kostik et al. [39]

2013

7-year-old female with severe relapsing HSP with initial response followed by failure 2.5 years later

Tosounindou et al. [40]

2013

61-year-old female with intractable GI manifestations that required repeated courses of RTX to maintain remission

El-Husseini et al. [41]

2013

27-year-old male with drug-induced HSPN

Ishiguro et al. [42]

2013

68-year-old female with refractory purpura nephritis

Pindi Sala [43]

2014

49-year-old female with CS dependent HSP

Bellan et al. [16]

2016

57-year-old female with recurrent purpura and proteinuria refractory to CTX and CS

CS corticosteroid, GI gastrointestinal, HSP Henoch-Schonlein purpura, RTX rituximab
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who had recurrent HSP flares and moderate proteinuria
since first diagnosis 20 years prior. She had renal pathology confirming IgA nephropathy and persistent purpuric rash with proteinuria despite treatment with
cyclophosphamide. She had complete remission off all
medications following RTX treatments, and at time of
study publication remained in remission 8 years following last RTX [16]. While RTX use for severe refractory
HSP is well-reported (Table 4), its use in children with
non-life threatening HSP, but chronic CS dependent
disease refractory to CS sparing immunomodulatory
DMARD agents, has been less well explored.
We now report a cohort of eight children with
non-life threatening, but refractory, chronic CS
dependent HSP who benefited from RTX therapy without any noted adverse effects or complications. While
just outside the 0.05 cutoff of statistical significance, a
decrease in the number of hospitalizations following initial RTX infusion was evident. Further, oral CS burden
trended toward statistical significance by 2 years with all
patients able to discontinue use of daily CS. Additionally,
RTX allowed for the elimination of other immunosuppressive therapy in six of the eight children and helped
seven of them achieve and maintain remission for 1 to
91 months. The mechanism by which RTX resulted in
disease improvement was not evaluated in this study.
However, as the pathology involves IgA deposition, the
loss of IgA-producing B cells likely contributes. Additionally, B cells perform additional functions in autoimmune diseases, such as cytokine production and
antigen presentation [37].
This study is limited by its retrospective nature and
small sample size, as well as the lack of a standardized
approach to use of RTX therapy at our institution.
Nevertheless, this cohort combined with previously reported data suggest RTX is a promising treatment for
CS dependent chronic HSP, in patients with both severe
and less severe refractory disease. This appears particularly valuable for decreasing CS burden preventing repeated hospitalizations. The response to RTX in these
eight patients identifies the need to conduct prospective
studies to further evaluate its benefit in treating chronic
CS dependent HSP.

Conclusions
Overall, RTX effectively reduced the number of hospital
admissions and oral CS burden in children with less severe refractory HSP. RTX also helped most all children
achieve clinical remission. RTX appears to be an effective and safe alternative for less severe but chronic CS
dependent and immunomodulatory refractory childhood
HSP. Future studies are needed to determine treatment
initiation and duration recommendations.
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