Letter to the Editor

Induction of remission of idiopathic anaphy-
laxis with rituximab

To the Editor:

Idiopathic anaphylaxis (IA) is a life-threatening disease
characterized by episodes of anaphylaxis without a recognizable
specific trigger, when other possible diagnoses have been ruled
out."” It is more common in adults than children and in women
than men, and up to one-half of affected patients are atopic.”
1A is by definition a diagnosis of exclusion that requires extensive
evaluation by experienced allergists to rule out hidden allergens
and alternative conditions. Frequent IA is defined as at least
2 episodes in the preceding 2 months or at least 6 episodes in a
year." Immediate treatment, as in other types of anaphylaxis, is
based on prompt administration of intramuscular epinephrine.
Although there is no standardized long-term treatment, oral
corticosteroids combined with antihistamines may reduce the
frequency and severity of episodes.” However, due to this
condition’s rarity, no randomized, controlled treatment trials
have been performed. Few studies have provided insight into
the pathogenesis of IA. Patients with acute IA have higher levels
of circulating activated T cells than IA patients in remission and
controls.” In addition, both patients with acute IA and in
remission have a significantly higher percentage of activated B
cells than controls, suggesting a prominent role of B cells in the
pathogenesis of this disease.” We report a patient with frequent
refractory IA who had complete remission after treatment with
rituximab, a chimeric anti-CD20 monoclonal antibody that
targets and depletes circulating B cells.

The patient is a 17-year-old girl with asthma and allergic
rhinitis who developed mild, chronic urticaria and frequent
episodes of anaphylaxis characterized by sudden-onset pruritus,
erythema, hives, abdominal pain, diarrhea, throat-tightness,
stridor, and wheezing. Anaphylaxis occurred every 3 to 30 days
during 16 months, presenting spontaneously or after eating, with
no specific food or other recognizable triggers, such as
medications, exercise, or menses. Family history was notable
for a 3-year history of severe chronic urticaria in the patient’s
mother that remitted with mycophenolate mofetil, and episodes of
acute angioedema after ingestion of alcohol-containing beverages
in her father. Several episodes were witnessed and confirmed by
experienced allergists, and all episodes were promptly relieved by
intramuscular epinephrine. Laboratory studies showed an
elevated total IgE of 518 IU/mL; skin prick test (SPT) results
that were positive to tomato (5 mm) and wheat, carrot, and walnut
(4 mm each); and low levels of serum-specific IgE to multiple
foods. However, multiple open food allergen challenges to
suspicious or SPT/IgE-positive foods were negative, and the
patient had several episodes after eating foods that had tested
negative on SPTs and specific IgE. Hidden allergens—such as
spices, contaminants, and delayed reactions to mammalian
meat—were ruled out by history, and double-blind placebo-
controlled food allergen challenge to the food preservative
butylated hydroxytoluene also showed negative results.
Progesterone hypersensitivity was ruled out clinically, because
of the persistence of episodes after discontinuation of oral
contraceptives and the absence of association of IA episodes to
the menstrual cycle. Systemic mastocytosis, monoclonal mast

cell activation syndromes, hereditary angioedema, and carcinoid
were ruled out (Table I). The patient’s condition failed to respond
to combinations of high dose H; and H, antihistamines, a
leukotriene receptor antagonist, systemic corticosteroids up to
1 mg/kg daily, mycophenolate mofetil up to 2 g daily, and an
elimination diet restricted to only 3 ingredients to which she
had normal specific IgE and SPT. An 8-month treatment with
omalizumab 300 mg every 2 weeks only transiently made
episodes less frequent, but then she continued with weekly
episodes during and after this treatment.

Given the high frequency of anaphylaxis and earlier reports of
response to rituximab in patients with chronic urticaria, treatment
with this biological therapy was initiated. Rituximab was
administered in 2 doses of 1000 mg given intravenously 14
days apart, as in standard protocol for autoimmune conditions at
our institution. The patient ceased to have anaphylaxis and
urticaria 10 days after the second dose (Fig 1). While her B-cell
count remained at O cells/rnrn3, she had no new episodes of
anaphylaxis or symptoms of chronic urticaria. After 9 months,
B-cell count normalized (132 cells/mm?), and the patient again
began having skin pruritus, intermittent hives, and anaphylaxis
every 3 to 7 days. Retreatment with 2 doses of rituximab
500 mg 14 days apart was chosen, to reduce costs. This led again
to full remission of anaphylaxis. After 10 months of follow-up
since the last episode of anaphylaxis, the patient has continued
to receive rituximab 1000 mg every 6 months and fexofenadine
180 mg daily, remaining asymptomatic on a normal diet.
The latter drug was maintained for allergic rhinitis. Her
highest B-cell count during this anaphylaxis-free period was
63 cells/mm? before the most recent rituximab dose. The patient
has not had any serious infections or other adverse events during
follow-up, except for a mild decrease in IgM (Table I). Notably,
total IgE has gradually decreased to 159 IU/mL.

To our knowledge, this is the first report of successful treatment
of TA with rituximab. Long-term treatment of IA is often
frustrating, due to the lack of standardized treatments and to the
life-threatening nature of treatment failures. Most treatment
evidence is based on case reports and observational series.”
First-line treatments usually include antihistamines, glucocorti-
coids, or both. Up to 20% of patients with frequent IA are reported
to be glucocorticoid-dependent, and sometimes the label
“malignant IA” is used to identify severe IA that is resistant to
standard treatment.' Promising results have been observed in
several patients with the use of omalizumab.® However, our
patient experienced treatment failure with this medication as well.

Rituximab is commonly used in the treatment of B-cell
malignancies and autoimmune diseases, but its use in allergic
diseases is rare. Reports have documented the successful use of
rituximab in chronic autoimmune urticaria, a disease mediated by
pathogenic IgG autoantibodies against FceRIa or IgE.”* Thus,
depletion of B-cell producing IgG antibodies may mediate a
decrease in pathogenic autoantibodies and improvement in
clinical symptoms. However, one previous report documented
lack of response to rituximab in chronic urticaria.’ Rituximab
has also been used in drug desensitization protocols of patients
with hemophilia B and anaphylaxis to factor IX concentrates.'’
In these cases, success has been attributed to eradication of
high affinity antibodies against factor IX, although it is still
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TABLE I. Laboratory and imaging test results at baseline and after 21 months of follow-up after initial rituximab treatment
Test Baseline Follow-up
IgG, mg/dL 1030 1090
IgA, mg/dL 250 301
IgM, mg/dL 60 26
IgE, IU/mL 518 159

Skin prick tests to foods (mm greater than negative control)

Specific IgE to multiple foods (ImmunoCAP; Phadia, Uppsala, Sweden)

Multiple open food allergen challenges to suspicious or SPT/IgE-positive foods
Double-blind, placebo-controlled allergen challenge to food preservative BHT

Total baseline tryptase

Free tryptase (Medical College of Virginia, Richmond, Va)

Total tryptase 2 hours after IA episode

D816V c-Kit mutation

Histopathology of suspicious skin nevi, bone marrow, and stomach
Cl1 esterase inhibitor

Whole body Ga-68 DOTATATE PET/CT scan

Intraplatelet serotonin

5 mm tomato; 4 mm wheat, carrot and walnut;
all other negative

Negative or class I/II

Negative

Negative

1.7 ng/mL

<1 ng/mL

2.11 ng/mL

Negative

Normal; no evidence of local or systemic mastocytosis

Normal level and function

No evidence of cancer or carcinoid

Normal (321 ng/10° platelets)

BHT, Butylated hydroxytoluene; PET/CT, positron emission tomography/computed tomography.
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FIG 1. Timeline of idiopathic anaphylaxis episodes and response to treatments.

controversial whether reactions to factor IX are IgE- or
IgG-mediated. Anaphylaxis can be IgE- or IgG-mediated. Thus,
possible mechanisms of rituximab in IA include depletion of
putative pathogenic IgG autoantibodies or depletion of
circulating total or specific IgE, as measured in our patient. The
absence of a known autoantibody involved in our patient’s 1A
makes it difficult to confirm IgG autoantibody depletion as a
potential mechanism of rituximab’s effectiveness in this case.
A cellular effect of depleting activated circulating B cells that
are increased in IA may also be postulated, and this could affect
B cell-mast cell/basophil crosstalk or B cell-T cell interactions,
as activated T cells are also increased in acute IA and may
participate in its pathogenesis.’

Our case suggests that B-cell depletion with rituximab is a
novel, highly effective treatment for IA. Further insight on the
role of B cells and IgG and IgE antibodies in IA may provide clues
about the mechanisms through which rituximab can induce
remission of IA and potentially other allergic diseases. Additional

studies are necessary to confirm the efficacy and safety of this
treatment approach in IA and standardize dosing protocols.
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