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Use of Dapsone in the Treatment of Chronic Idiopathic
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IMPORTANCE The first-line treatment for patients with chronic spontaneous urticaria (CSU),
which is divided into idiopathic and autoimmune subtypes, consists of H;-antihistamines.
However, limited evidence guides the treatment of CSU after maximal therapy with
antihistamines fails. Two randomized clinical trials suggest that dapsone may be a successful
second-line therapy.

OBJECTIVE To evaluate the efficacy and safety of dapsone therapy in patients with CSU.

DESIGN, SETTING, AND PARTICIPANTS This retrospective medical record review included 79
patients with CSU treated with dapsone who presented to the tertiary care academic medical
center at the New York University School of Medicine, New York, New York, from January 1,
2005, through April 15, 2017. Follow-up was completed on February 28, 2018. Data were
analyzed from March 1through May 31, 2018.

EXPOSURES Treatment with oral dapsone for CSU.

MAIN OUTCOMES AND MEASURES Efficacy of dapsone therapy for CSU was evaluated as
improvement, complete response, and remission.

RESULTS Seventy-nine patients (65% women; mean [SD] age, 49.8 [16.1] years [range, 20-79
years]) were included in the analysis. Forty-five patients had chronic idiopathic urticaria and
34 had chronic autoimmune urticaria. Improvement in CSU was observed in 62 patients
(78%) (36 [80%] with idiopathic and 26 [76%] with autoimmune disease) with dapsone.
Mean (SD) time to improvement was 1.1 (1.0) months. A complete response was achieved in
29 (47%) of these 62 patients (16 [44%] with idiopathic and 13 [50%] with autoimmune
disease). Mean (SD) time to complete response was 5.2 (5.2) months. Dapsone therapy was
tapered in 21 patients after a mean (SD) of 2.4 (2.2) months and discontinued in 18. Ten
patients experienced remission with no subsequent flares, even after dapsone therapy was
discontinued with follow-up of 0.3 to 10.0 months. Sixteen patients experienced mild
adverse effects. Two serious adverse effects were reported.

CONCLUSIONS AND RELEVANCE Results of this study suggest that dapsone is a useful and
well-tolerated second-line therapy for patients with CSU in whom antihistamines and other
first-line agents have failed.
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hronic spontaneous urticaria (CSU), which is divided
into idiopathic and autoimmune subtypes, is a com-
mon and disabling disease.! The first-line treatment
consists of second-generation H,-antihistamines, which
may be titrated up to 4 times the recommended dose.?
However, almost 50% of patients incompletely respond to
antihistamines,® and many other treatments are used.>*
Dapsone is a sulfone antibiotic with antimicrobial and
anti-inflammatory properties.® Only 2 small, randomized clini-
cal trials exist on the use of dapsone in CSU.®” Owing to our
experience as a referral center for many patients with CSU, we
present a retrospective medical record review of 79 patients

with CSU who were treated with dapsone.

Methods

This retrospective medical record review was approved by
the institutional review board at New York University
Langone Health, New York, New York, which waived the
need for informed consent for the use of deidentified data.
Individuals aged 18 to 89 years, diagnosed with CSU, and
treated with dapsone from January 1, 2005, through April
15, 2017, were included. All patients (Table 1) underwent
evaluation by one of us (N.A.S.) in his faculty practice or the
resident clinic. A standardized urticaria history was com-
pleted on presentation (eFigure in the Supplement), and
subsequent visits were performed or supervised by the
same physician with similar questions asked. A serum
chronic urticaria test was performed to diagnose autoim-
mune urticaria if the results were positive. All patients had
laboratory testing for glucose-6-phosphate dehydrogenase

levels before initiating dapsone therapy.

Dapsone therapy was initiated at 25 or 50 mg/d with the
existing doses of antihistamines and titrated to a maximal
individual effective dose in each patient by increments of 25
or 50 mg/d at intervals of 2 to 4 weeks. Response to treat-
ment was based on patient interviews and results of physical
examinations that were performed during office visits.
Improvement was indicated by a decrease in pruritus, a
decrease in the duration and number of wheals, a decrease
in the number and frequency of CSU episodes, or a decrease
in systemic symptoms. Complete response was defined
by the complete absence of urticaria, angioedema, and
systemic symptoms, and sustained complete response was
defined as 2 or more consecutive months of complete
response. After 2 months of sustained complete response,
dapsone therapy was tapered by 25 or 50 mg/d at intervals
of 2 to 4 weeks and, if possible, discontinued. Remission
was defined as complete response with no subsequent flares
up to the end of the medical record review on February

28, 2018.

Laboratory monitoring during treatment included a
complete blood cell count, reticulocyte count, and compre-
hensive metabolic panel with each increase in dose of dap-
sone and approximately every 3 months after a stable dose
was achieved. Unless otherwise indicated, data are

expressed as mean (SD).
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Key Points
Question What is the efficacy and safety of dapsone in the
treatment of chronic spontaneous urticaria?

Findings In this medical record review, 79 patients with chronic
idiopathic or autoimmune urticaria were treated with dapsone.
Sixty-two patients experienced improvement, and of these,

29 achieved complete control.

Meaning Dapsone is an effective and well-tolerated second-line
therapy for the treatment of chronic spontaneous urticaria.

|
Results

Our search yielded 155 medical records, of which 79 met in-
clusion criteria (28 men [35%] and 51 [65%] women; mean age,
49.8[16.1] years). Table 1 displays patient characteristics. Forty-
five patients had chronic idiopathic urticaria, 34 had chronic
autoimmune urticaria, and 53 had concomitant angioedema.
Seventy-one patients had more than 1 type of urticaria. The
mean duration of urticaria at presentation was 37.5 (61.2)
months (median, 12.0 months; range, 1.0-240.0 months).

Before initiating dapsone therapy, all 79 patients had been
treated with 1 or more other agents. Prior treatments included
first- and second-generation H;-antihistamines, often as much
as 4 times the recommended dose (79 [100%]), leukotriene
inhibitors (55 [67%]), prednisone (37 [47%]), H, antagonists (28
[35%]), methylprednisolone (9 [11%]), omalizumab (6 [8%]),
cyclosporine (5 [6%]), mycophenolate mofetil (3 [4%]), and/or
nifedipine (1 [1%]). However, no patients experienced disease
control with these treatments, alone or in combination.

The mean maximum dose of dapsone was 118.4 (44.1) mg/d
(median, 125.0 mg/d; range, 25.0-200.0 mg/d), and the mean
duration of dapsone therapy was 9.0 (13.7) months (median, 5.0
months; range, 0.5-72.0 months) (Table 2). Sixty-two patients
(78%) experienced improvement with dapsone, which included
36 of 45 (80%) with idiopathic urticaria and 26 of 34 (76%) with
autoimmune urticaria. The mean time to improvement was 1.1
(1.0) months (median, 1.0 month; range, 0.5-7.0 months).

Ofthe 62 patients who experienced improvement, 29 (47%)
experienced a complete response of their CSU as well as con-
comitant physical urticarias with dapsone. This included 16 of
36 patients (44%) with idiopathic and 13 of 26 (50%) with au-
toimmune urticaria. The mean time to complete response was
5.2 (5.2) months (median, 4.0 months; range, <0.5 to 29.0
months). Twenty-seven of these patients (93%) had a sus-
tained complete response, which was maintained a mean of
6.7 (4.0) months (median, 6.0 months; range, 2.0-16.0 months).

After asustained complete response, dapsone therapy could
be tapered in 21 of the 27 patients (78%). The mean interval from
sustained complete response to initiation of dapsone tapering
was 2.4 (2.2) months (median, 2.0 months; range, 0-6.5 months).
Of the 6 patients for whom dapsone therapy was not tapered,
3 experienced a flare in the setting of decreasing antihistamine
doses and 3 experienced subsequent CSU flares that prevented
tapering and/or required initiation of a different therapy.
Dapsone therapy was successfully discontinued in 18 of the 21
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Table 1. Patient Demographics and Characteristics

Characteristic Data (n=79)
Age at diagnosis, y
Mean (SD) 49.8 (16.1)
Median (range) 53 (20-79)
Sex, No. (%)
Men 28 (35)
Women 51 (65)
Duration of urticaria at presentation, mo?
Mean (SD) 37.5(61.2)
Median (range) 12 (1-240)
Diagnosis, No. (%)
Chronic idiopathic urticaria 45 (57)
Chronic autoimmune urticaria® 34 (43)
Angioedema 53 (67)
Dermatographism 70 (89)
Delayed-pressure urticaria 18 (23)
Cholinergic urticaria 12 (15)
Other urticaria“ 4 (5)
Prior treatments, No. (%)
H,-antihistamines 79 (100)
Leukotriene inhibitors 55 (70)
Prednisone 37 (47)
H, antagonist 28 (35)
Methylprednisolone 9 (11)
Omalizumab 6 (8)
Cyclosporine 5(6)
Mycophenolate mofetil 3(4)
Nifedipine 1(1)

2 Several patients presented with acute urticaria, which persisted after
presentation to become chronic urticaria.

b Twenty-seven of the 34 patients with chronic autoimmune urticaria had a
positive chronic urticaria test value recorded in their medical record; 7 had a
positive chronic urticaria test value from at an outside institution before
presentation.

€ Includes salicylate- and drug-induced urticaria.

9 No patients experienced control with these treatments alone or in
combination.

patients (86%) in whom it was tapered. Three patients had a CSU
flare in the setting of dapsone therapy tapering. Of the 18 patients
who discontinued dapsone therapy, 10 (56%) experienced re-
mission after dapsone therapy was discontinued during a mean
follow-up time of 2.5 (3.1) months (median, 2.0 months; range,
0.25-10.0 months). Eight patients experienced a flare after
dapsone therapy was discontinued.

Sixteen patients experienced predominantly mild ad-
verse effects (Table 3). The most frequent adverse effect was
an elevated reticulocyte count of greater than 4.9%, which was
observed in 4 patients (5%) patients, with a mean increase of
4.8% (2.5%) (median, 3.6%; range, 2.9%-9.0%) (to convert
reticulocyte count to proportion of red blood cells, multiply
by 0.01). Three of these 4 patients also experienced a de-
crease in hemoglobin level of below or equal to 10.7 g/dL, with
a mean decrease of 2.8 (0.6) g/dL (median, 3.0 g/dL; range,
2.0-3.4 g/dL) (to convert to grams per liter, multiply by 10.0).
Two patients experienced serious adverse effects, one with
methemoglobinemia and one with a drug reaction with
eosinophilia and systemic symptoms, which required
dapsone therapy cessation.
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Discussion

Second-generation H;-antihistamines, given at as many as 4
times the usual dose, are the first-line and most frequently used
medications in CSU."? However, in patients for whom maxi-
mal therapy with antihistamines fails, the level of evidence on
which medication to subsequently base treatment is limited
according to the latest guidelines from the European Acad-
emy of Allergy and Clinical Immunology, Global Allergy and
Asthma European Network, European Dermatology Forum,
and World Allergy Organization.?

Dapsone, an anti-inflammatory and immunomodulatory
agent, is used to treat several dermatologic conditions, includ-
ing CSU.> Although dapsone’s precise mechanism of action in
CSU has not been fully elucidated, it has been proposed that
dapsone acts by inhibiting prostaglandin and leukotriene ac-
tivity, disrupting neutrophil adhesion molecules, suppress-
ing neutrophil recruitment and activation signals,® and inter-
fering with the release or function of neutrophil lysosomal
enzymes, such as myeloperoxidase.®

Only 2 small, prospective randomized clinical trials exist on
the use of dapsone in CSU.%” In a 2008 nonblinded trial,® the
use of dapsone, 50 mg, with desloratadine, 10 mg (n = 38), was
compared with desloratadine, 10 mg, alone (n = 27) in patients
with chronic idiopathic urticaria. Among patients treated with
dapsone, the authors found significant improvement in over-
all severity (P < .001) and in wheals and pruritus (P < .001) when
compared with baseline. Complete response occurred in 9 of the
38 patients treated with dapsone (24%), with sustained com-
plete response in 5 of those 9 (56%). No patients receiving an-
tihistamine alone achieved a complete response.® In a 2014
double-blind placebo-controlled trial,” the use of dapsone,
100 mg/d, was examined in refractory chronic idiopathic urti-
caria, and significant improvement in overall severity (P = .04)
and self-reported pruritus (P = .047) was detected with dap-
sone (n = 10) when compared with placebo (n = 12). Complete
response occurred in 3 of the 10 patients patients treated with
dapsone (30%) and in O of the 12 patients receiving placebo.”
Although both of these studies found significant improve-
ment in overall severity and pruritus scores among patients
treated with dapsone, they had short follow-up times of 6
months and 6 weeks, respectively; therefore, whether their
complete responses were sustained in the long term was
unknown. In addition, neither study included patients explic-
itly diagnosed with chronic autoimmune urticaria.®” To our
knowledge, no studies have examined the use of dapsone in pa-
tients with chronic autoimmune urticaria in the literature.

In our study, which to our knowledge contains the largest
number of patients to date, we examined the efficacy of dap-
sone in patients with chronic idiopathic as well as autoim-
mune urticaria. Sixty-two of our patients (78%), specifically
36 (80%) with idiopathic and 26 (76%) with autoimmune
urticaria, experienced improvement with dapsone after amean
of 1.1 (1.0) months. Twenty-nine patients (37%) achieved a
complete response, which included 16 (36%) with idiopathic
and 13 (38%) with autoimmune urticaria, which is greater than
response rates with this agent and other second-line agents
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Table 2. Dapsone Treatment Data

Disease
Chronic Idiopathic Chronic Autoimmune Chronic Spontaneous

Treatment Data Urticaria (n = 45) Urticaria (n = 34) Urticaria (n = 79)
Time to initiating dapsone therapy, mo

Mean (SD) 15.7 (36.8) 8.2 (21.0) 12.5(31.2)

Median (range) 5.0 (0.5-185.0) 3.8 (0.5-124.0) 4.0 (0.5-185.0)
Duration of dapsone therapy, mo

Mean (SD) 10.0 (14.8) 7.7 (12.0) 9.0 (13.7)

Median (range) 5.5 (0.5-72.0) 3.5 (0.5-68.0) 5.0 (0.5-72.0)
Maximum daily dapsone dose, mg

Mean (SD) 117.8 (44.6) 119.1 (43.3) 118.4 (44.1)

Median (range) 125.0 (25.0-200.0) 125.0 (50.0-200.0) 125.0 (25.0-200.0)
Improvement with dapsone, No./Total No. (%)? 36/45 (80) 26/34 (76) 62/79 (78)
Time to improvement, mo

Mean (SD) 1.2(1.2) 1.0 (0.6) 1.1 (1.0)

Median (range) 1.0 (0.5-7.0) 1.0 (0.5-3.0) 1.0 (0.5-7.0)
Complete response with dapsone, No./Total No. (%)°

All 16/45 (36) 13/34 (38) 29/79 (37)

With improvement 16/36 (44) 13/26 (50) 29/62 (47)
Time to complete response, mo®©

Mean (SD) 5.0 (6.3) 5.6 (3.1) 5.2(5.2)

Median (range) 3.8 (1.0-29.0) 5.0 (<0.5-12.0) 4.0 (<0.5-294.0)
Sustained complete response, No./Total No. (%)

All 14/45 (31) 13/34 (38) 27/79 (34)

With complete response 14/16 (87) 13/13 (100) 27/29 (93)
Duration of sustained complete response, mo

Mean (SD) 7.2 (2.7) 6.2 (5.0) 6.7 (4.0)

Median (range) 8.0 (2.8-11.0) 4.0 (2.0-16.0) 6.0 (2.0-16.0)
Able to taper therapy, No./Total No. (%) with sustained complete response 11/14 (77) 10/13 (77) 21/27 (78)
Interval from sustained complete response to taper, mo

Mean (SD) 3.0 (2.4) 1.9(1.8) 2.4(2.2)

Median (range) 2.0 (0-6.5) 1.3 (0-6.0) 2.0 (0-6.5)
Experienced flare with therapy taper, No./Total No. (%) able to taper 1/11 (9) 2/10 (20) 3/21 (14)
Able to discontinue, No./Total No. (%) with sustained complete response 10/14 (71) 8/13 (62) 18/27 (67)
Achieved remission, No./Total No. (%)

All 4/45 (9) 6/34 (18) 10/79 (13)

With complete response 4/16 (25) 6/13 (46) 10/29 (34)

Able to discontinue therapy 4/10 (40) 6/8 (75) 10/18 (56)
Remission follow-up time after discontinuing dapsone, mo

Mean (SD) 1.1(1.1) 3.4 (3.6) 2.5(3.1)

Median (range) 0.8 (0-3.0) 2.0 (0.3-10.0) 2.0 (0.3-10.0)
Flare after discontinuing dapsone therapy, No./Total No. (%)

All 6/45 (13) 2/34 (6) 8/79 (10)

With complete response 6/16 (38) 2/13 (15) 8/29 (28)

Able to discontinue therapy 6/10 (60) 2/8 (25) 8/18 (44)
Time to flare after discontinuing dapsone, mo

Mean (SD) 3.3 (2.0) 1.8 (1.3) 2.9 (2.0)

Median (range) 2.5 (0.8-6.0) 1.8 (0.5-3.0) 2.5 (0.5-6.0)

2 Indicated by a decrease in pruritus, a decrease in duration and number of
wheals, a decrease in number and frequency of chronic spontaneous urticaria
episodes, or a decrease in systemic symptoms.

b Defined as complete absence of urticaria, angioedema, and systemic
symptoms.

€ Includes 28 of the 29 patients who achieved complete response; 1 patient

achieved complete response in less than 0.5 months of dapsone therapy.
dDefined as at least 2 consecutive months of complete response.

¢ Defined as complete response with no subsequent flares to the end of medical
record review.

reported in the literature.” The mean time to complete re-
sponse was 5.2 (5.2) months. In addition, 10 patients (13%),
which included 4 (9%) with idiopathic and 6 (18%) with auto-
immune urticaria, experienced remission of their disease with
no subsequent flares, even after dapsone therapy discontinu-
ation. Remissions were prolonged for as long as 16 months. Our

E4 JAMA Dermatology Published online November 21,2018

remission rate and durations are consistent with or greater than
those reported in other studies with the use of dapsone.%1012
Thus, our study suggests that dapsone may be a remitting agent
for some patients with CSU.

Dapsone was generally well tolerated. Most adverse ef-
fects were primarily mild, such as an elevation in reticulocyte
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Table 3. Adverse Effects in 16 Patients?

Adverse Effect Data
Elevated reticulocyte count, No. (%) 4 (5)
Increase in reticulocyte count, %

Mean (SD) 4.8 (2.5)

Median (range) 3.6 (2.9-9.0)
Decreased hemoglobin level, No. (%) 3(4)
Decrease in hemoglobin level, g/dL

Mean (SD) 2.8 (0.6)

Median (range) 3.0 (2.0-3.4)
Dizziness or light-headedness, No. (%) 4 (5)

Fatigue, No. (%) 3(4)

Dyspnea, No. (%) 2(2)
Elevated liver transaminase enzyme levels, No. (%) 2(2)
Gastrointestinal tract symptoms, No. (%) 1(1)
Decreased white blood cell count, No. (%) 1(1)
Methemoglobinemia, No. (%)° 1(1)
DRESS, No. (%) 1(1)

Abbreviation: DRESS, drug reaction with eosinophilia and systemic symptoms.

Sl conversion factors: To convert hemoglobin to grams per liter, multiply by

10.0; reticulocyte count to proportion of red blood cells, multiply by 0.01.

2 Sixteen patients experienced 22 total adverse effects; 5 experienced more
than 1adverse effect.

> Methemoglobinemia was 8%, with associated chills, myalgia, and fatigue and

was accompanied by a 3.6 g/dL decrease in hemoglobin and 5.2% increase in
reticulocyte count at the time of discontinuing dapsone therapy.

count often associated with a decrease in hemoglobin level, and
most did not require dapsone therapy discontinuation, which
is consistent with other studies with this agent.®”!*>1¢ These
adverse effects are reversible and predictable, because approxi-
mately 80% of patients taking dapsone, 50 mg or greater,
experience a drop of hemoglobin level of at least 1 g/dL.">'*

Brief Report Research

One patient developed a drug reaction with eosinophilia and
systemic symptoms, and another developed methemoglobin-
emia; these were considered serious adverse effects.

Our study has several limitations. Beyond the number of
wheals and CSU episodes, disease severity was not quantita-
tively assessed using an objective measure. In addition,
owing to the retrospective nature of our study, we did not
have a control group, which makes it challenging to defini-
tively distinguish between treatment response and the natu-
ral history of disease. Our study also describes a relatively
small number of patients. However, one benefit of our study
over other retrospective reviews is the consistency in treat-
ing physician throughout the study, because all patients
were seen by the physician in his faculty practice or the
resident clinic, and all patients had a standardized urticaria
history taken on presentation.

. |
Conclusions

Results of this study suggest that dapsone is an effective and
well-tolerated second-line therapy for patients with refractory
CSU, including the idiopathic and autoimmune subtypes. Of the
79 patients with CSU treated with dapsone at our center, 62
(78%) experienced improvement, 29 (37%) experienced a com-
pleteresponse, and 10 (13%) experienced remission of their CSU.
For most patients, improvement occurred quickly, within
approximately 1 month, and complete response occurred at
approximately 5 months. Additional prospective studies are
needed to further delineate the use of dapsone in the treat-
ment of chronic idiopathic and autoimmune urticaria.
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