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Success with immunomodulatory therapies in the treatment of recalcitrant

chronic urticaria

Estimates suggest that approximately 30% of patients with chronic
urticaria (CU) are refractory to antihistamines,! a disease charac-
teristic that, in our experience, frequently results in the use of
corticosteroids to control acute flares and maintain remission.
Reluctance may exist on the part of the patient or physician to use
immunomodulatory medications as steroid-sparing agents in the
treatment of this frustrating condition because of adverse side
effects, need for laboratory monitoring, and uncertainty of
outcome. We recently conducted a retrospective chart review to
determine the relative effectiveness and safety of immunomodu-
latory therapies used in our tertiary clinic practice to treat
antihistamine-refractory CU.

Under our clinic’s standard operating procedure, if a patient did
not achieve adequate control with at least twice the recommended
daily dose of a second-generation antihistamine, full-dose H2
blocker, highest tolerated dose of an as needed first-generation
antihistamine, and in most patients, a leukotriene receptor antag-
onist, they were deemed recalcitrant to antihistamine therapy, and
options for noncorticosteroid second-line therapies were pursued.
The initial choice for immunomodulator therapy was usually
hydroxychloroquine or sulfasalazine for a 1- to 2-month trial. If the
patient’s condition failed to respond to either of these medications,
consideration was given to mycophenolate mofetil, cyclosporine,
and tacrolimus. Patients were asked to return for follow-up within 4
to 8 weeks after starting the medication to assess for level of clinical
benefit. Based on their subjective level of improvement, each patient
was assigned to 1 of 4 groups; complete resolution of symptoms,
improved and did not require additional medications, improved but
did require additional medications, and no improvement.

Forty-seven patients with antihistamine-refractory CU were
treated in the Vanderbilt Asthma, Sinus and Allergy Program with 1
or more immunomodulatory therapies between 2003 and 2011.
This represented 9% of the total CU population managed in our
clinic. The average age was 44 years, and 69% were female. The
average duration of symptoms at onset of immunomodulatory
therapy was 20 months (range, 1.5—60 months). Also in this study,
42 of 47 (89%) patients were taking daily steroids or had received at
least 2 prednisone tapers in the 6 months leading up to initiation of
a steroid-sparing agent.

Based on our results, patients with CU can anticipate a greater
than 50% chance that they will experience an improvement in their
symptoms when treated with an immunomodulatory therapy.
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Specifically, 88% of patients treated with cyclosporine experienced
some clinical benefit, 75% with sulfasalazine, 60% with tacrolimus,
56% with hydroxychloroquine, and 55% with mycophenolate
mofetil. Only 3 patients have been treated with omalizumab in our
clinic, but all 3 (100%) have achieved complete resolution of
symptoms despite being refractory to multiple other immuno-
modulators. The various levels of success for each medication are
broken down in Figure 1. Adverse events that led to the discon-
tinuation of medications during therapy included 2 patients with
drug eruptions and one with a mucosal reaction while on hydrox-
ychloroquine. One patient discontinued sulfasalazine related to
gastrointestinal upset, and 1 patient stopped cyclosporine after
developing hypertension. Four others had increased blood pressure
while on cyclosporine, but this resolved with dose reductions.

An extensive literature search revealed limited existing data
assessing the use of immunomodulatory medications in chronic
urticaria.>™® In our clinic, hydroxychloroquine was the most
common second-line agent used, largely because it is relatively
inexpensive and carries a low-risk side effect profile, requiring only
a yearly dilated eye examination if long-term therapy is employed.
Although mean time to remission was not able to be assessed in
many patients examined in this study, a generally observed
downside of hydroxychloroquine is its relatively longer duration to
peak impact on symptoms, which is frequently in the magnitude of
weeks, rather than days, such as when considering cyclosporine.
Sulfasalazine resulted in the highest percentage (75%) of patients
who were able to discontinue steroid use completely, with an
identical percentage of patients achieving some clinical benefit.
Mycophenolate mofetil had a lower than expected success rate
when compared with prior studies,*> with only 55% of patients
obtaining some clinical benefit, and only 36% achieving complete
resolution. However, its use was generally reserved for the more
refractory patients who had failed either hydroxychloroquine or
sulfasalazine. Cyclosporine has worked well for patients in our
clinic (88% improvement rate). All 5 patients who failed hydroxy-
chloroquine and were subsequently placed on cyclosporine ach-
ieved subjective clinical benefit. Its use in our clinic has been
limited by concerns for the potential for renal toxicity and strict
monitoring requirements. Cyclosporine is the only immunomodu-
latory therapy that currently has placebo-controlled randomized
prospective data to support its use in CU.”® Finally, similar success
has been achieved in another smaller study looking at omalizu-
mab,” a drug that is being evaluated in a phase 3 clinical trial for
treatment of CU.
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Figure 1. Subjective level of symptom improvement in patients with chronic urticaria, expressed as percentage of total patients treated with each immunomodulatory
medication. HC, hydroxychloroquine; SS, sulfasalazine; MM, mycophenolate mofetil; CSA, cyclosporine; TAC, tacrolimus; OM, omalizumab.

Our review does provide evidence that each immunomodulatory
medication has some value in the management of chronic urticaria.
Methotrexate was not examined in this study because it is not
employed for treatment of CU in our clinic, but it has been shown to
be beneficial in the treatment of antihistamine-refractory urticaria.'®
Randomized placebo-controlled trials with larger study groups,
likely requiring a multicenter effort, are needed in evaluation of this
common disease. Given a potential future indication for Omalizu-
mab in CU, these studies will be necessary to validate the efficacy of
less expensive immunomodulators.
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Glucoamylase is a potential allergen in products expressed in Neurospora crassa

Neurospora crassa, a well-characterized filamentous fungus, has
been proposed as a vaccine production platform because of low
cost, rapid expression, and molecular flexibility. Vaccine antigens
are expressed and secreted by N. crassa in liquid culture, and the
supernatant is then filtered and processed.! Because such vaccines
are intended for human use, the presence of fungal allergens that
might co-purify with vaccine antigens needs to be ascertained and
minimized. Our goal was to screen N. crassa conditioned medium
(CM) for the presence of such potential allergens. In the process we
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identified the presence of Neurospora glucoamylase I precursor,
a putative allergen of possible clinical significance.

Three-day N. crassa CM and growth media alone (containing
Soytone, maltose, glucose, 2-(N-morpholino) ethanesulfonic acid
buffer, Tween 80, and L-arginine) were used as antigen source and
control. A highly complex (1.42 x 10°) naive human single-chain
variable fragment (scFv) library was panned and screened against
CM. Eighty specific clones were obtained after 3 rounds of bio-
panning and enrichment. Sequence analysis revealed 4 unique
clones (NC3, NC14, NC65, and NC81) with greatest divergences in
CDR2 of Vy and CDR3 of V| chains (eFig 1A). Selected scFv anti-
bodies were expressed and purified from Escherichia coli with hexa-
histidine at the N-termini and c-myc at the C-termini by nickel
affinity chromatography (eFig 1B). All 4 scFv antibodies were
reactive with a ~70 kDa band (eFig 1C).
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