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INTRODUCTION

Chronic spontaneous urticaria (CSU) is character-
ized by mast cell-driven wheals, angioedema, or
both. Two endotypes of CSU have been identified,
ie, autoallergic and autoimmune CSU. The latter
comes with high disease activity as well as poor
response to antihistamine and omalizumab treat-
ment.' Dupilumab was recently demonstrated to be
effective in patients with antihistamine-resistant
CSU.” Here, we report a patient with CSU who did
not tolerate or benefit from omalizumab, but showed
complete response to dupilumab.

CASE HISTORY

A 31-year-old man presented with a 3-year history
of CSU, ie, recurrent spontaneous itchy wheals with
worsening in the past 6 months, without angioedema
or systemic symptoms. No exacerbating factors were
identified. He had low total IgE, a positive autolo-
gous serum skin test, and elevated D-dimer levels,
consistent with autoimmune CSU (Table D).
Various  antihistamines  (standard-dosed  and
up-dosed) were previously used without any
improvement. A year ago, the patient had received
omalizumab, 300 mg every 4 weeks, which did not
improve his urticaria. He developed cough and
asthma 6 weeks after the start of omalizumab
treatment. Both improved with corticosteroid

Abbreviation used:

CSU: chronic spontaneous urticaria

inhalation and disappeared gradually after stopping
omalizumab treatment.

When the patient came to our clinic, he had high
disease activity and was markedly impaired in his
daily activities. We re-initiated omalizumab treatment
(300 mg), but his urticaria worsened after 1 week (Fig
1, A and B), ie, the Urticaria Activity Score 7,
increased from 30 to 42, and he developed inguinal
lymph node swelling. Because of this, we discon-
tinued omalizumab and recommended treatment
with cyclosporine, which the patient declined due
to concerns with the side effect profile. Dupliumab
was initiated with a dose of 600 mg followed by
300 mg at weeks 3, 6, 10, 16, and 24 (Table I). Within
2 weeks after the initial dose, his wheals and pruritus
improved significantly. After 16 weeks of treatment,
the patient’s lesions disappeared (Fig 1, C and D), he
tirst achieved complete response: His urticaria con-
trol test score was 16, his Urticaria Activity Score 7 and
chronic urticaria quality of life questionnaire values
were both 0, and his autologous serum skin test was
negative. At week 24, the patient showed moderate

eosinophilia, with 4620/mm?® blood eosinophils
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Table 1. Patient’s treatment, disease activity, control and impact, blood markers, and autologous serum skin

test reactivity

Time Dupilumab UAS7 uCTt CU-QoL IgE! EOS? BASO® D-dimer* ASST
Baseline X 30/42 6/16 35 34 NA NA NA NA
Wk 1 600 mg 42/42 2/16 NA NA 590 20 0.69 +4++
Wk 3 300 mg 4/42 13/16 NA NA NA NA NA +
Wk 6 300 mg 4/42 NA 3 NA 660 50 0.30 NA
Wk 10 300 mg 2/42 14/16 2 71 590 50 NA NA
Wk 16 300 mg 0/42 16/16 0 10 570 50 NA -
Wk 20 X 0/42 16/16 0 NA NA NA NA NA
Wk 24 300 mg 0/42 16/16 0 22 4620 70 NA NA
Wk 36 ¥ 0/42 16/16 0 NA 6210 130 NA NA
Wk 37 * 0/42 NA NA NA 7930 130 NA NA
Wk 38 X 0/42 16/16 0 NA 50 50 NA NA
Wk 39 ¥ 0/42 NA NA NA NA NA NA NA
Wk 42 % 0/42 16/16 0 NA 460 50 NA NA

+++, Strong positive; +, positive; —, negative; %, not given.

Total IgE in IU/ml, upper level of normal = 165 IU/ml; %in cubic millimeters, upper level of normal = 500; %in cubic millimeters, upper level of

normal = 100; “in mg/L, upper level of normal = 0.256.

ASST, Autologous serum skin test; BASO, basophils; CU-QoL, chronic urticaria quality of life questionnaire; EOS, eosinophils; NA, not assessed;

UAS?7, Urticaria Activity Score 7; UCT, urticaria control test.

(normal range: 300-500/mm?®), and was scheduled
for retesting 2 weeks later. He delayed this consulta-
tion until week 36, when his CSU was still in complete
remission, but his blood eosinophil levels had
increased to 6210/mm? (= severe eosinophilia) and
his bone marrow also showed eosinophilia (Table ).
We explored possible underlying causes.” Stool tests
for parasites were negative as was testing for
myeloid/lymphoid neoplasms with eosinophilia
and rearrangement of pericentriolar material 1-JAK2
and factor interacting with PAPOLA and CPSF1-
platelet  derived  growth  factor  receptor
alpha;PAPOLA :poly(A) polymerase alpha [Homo
sapiensCPSF-1:cleavage and polyadenylation spe-
cific factor 1 (FIP1L1-PDGFRA). His blood interleukin
5 levels was mildly increased (4.56 pg/ml; normal
range: = 3.1pg/mlD). Pulmonary and cardiac function
was normal. Dupilumab-induced eosinophilia was
considered, dupilumab treatment was stopped, and
oral prednisone was started at 60 mg/d and then
slowly tapered, which led to a normalization of
eosinophil levels. The patient maintained complete
remission of his CSU at week 42, 16 weeks after the
last treatment with dupilumab.

DISCUSSION

CSU can be very treatment-resistant, especially in
patients with autoimmune CSU. Our patient had high
disease activity, low IgE, a positive autologous serum
skin test, and elevated d-Dimers, all of which have
been linked to autoimmune CSU. This may explain
why the patient did not respond to antihistamines

and omalizumab, although he only received the
latter treatment for 12 weeks the first time and only
once the second time. Why this patient experienced
worsening of his urticaria both times and cough and
asthma upon his first treatment with omalizumab
remains unexplained.

Dupilumab is a monoclonal antibody that blocks
interleukin 4/13 and is used for type 2 inflammatory
diseases including atopic dermatitis. CSU exhibits
features of type 2 inflammation, and dupilumab has
recently been reported to benefit omalizumab-naive
patients with antihistamine-refractory CSU.” Our
patient had failed omalizumab treatment, twice, but
did show complete response to dupilumab, after
16 weeks of treatment. The exact mechanisms of
action of dupilumab in CSU remain to be character-
ized but may include effects on mast cells and
infiltrating cells in CSU skin lesions.” Dupilumab
may also be effective in CSU by acting on B cells and
downregulating IgE, with subsequent effects on IgE
receptor expression.

Four months into his treatment, our patient devel-
oped eosinophilia, a rare but well-known adverse
effect of dupilumab. In patients treated with dupilu-
mab for conditions other than CSU, the rates of
eosinophilia-related  treatment-emergent adverse
events range from 0% to 13.6%.” In line with published
guidance, we assessed our patient for other causes of
eosinophilia (and found none), stopped dupilumab,
and started short-term oral glucocorticoid treatment,
which normalized eosinophil levels.” It is important
for physicians who treat patients with CSU with
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Fig 1. Clinical features of the patient: Severe erythema and whealing were seen on the back
(A) and thigh (B) before dupilumab treatment; after treatment, the erythema and wheal on the
back (C) and thigh (D) completely disappeared.

dupilumab to know that eosinophilia can occur and to
monitor patients for this.

Our patient showed sustained complete
response, more than 4 months after the last treatment
with dupilumab. Possible reasons for this include
disease-modifying effects of dupilumab upstream of
skin mast cell activation as well as spontaneous
remission, a hallmark feature of CSU. Our case
demonstrates that patients with CSU, who can not
be helped with omalizumab, may benefit from
treatment with dupilumab. This further supports
the development of dupilumab as a novel treatment
for CSU.

We are most grateful to the patient reported here for his
cooperation and providing detailed information.
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