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Abstract: 53 

Background:   54 

Chronic spontaneous urticaria (CSU) is a common disease with a significant 55 

proportion of patients that do not respond to standard therapy with antihistamines 56 

and optionally corticosteroids/immunosuppressants.  57 

Objective:  58 
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The IL-1β antagonist canakinumab is effective in cryopyrin associated periodic 59 

syndromes (CAPS) associated with urticarial symptoms and urticarial vasculitis, so it 60 

was suspected that it could also be effective in patients with CSU. 61 

Methods: 62 

The effect of canakinumab was investigated in 20 patients with moderate to severe 63 

CSU in a 1:1 randomization to either canakinumab or placebo in a double-blind 64 

single-dose crossover design. The verum group received 150 mg canakinumab 65 

subcutaneously once at baseline. Patients who had received placebo were able to 66 

switch to canakinumab at week 4 if they did not improve. Primary endpoint was 67 

clinical UAS7 improvement at week 4 compared to baseline. 68 

Secondary endpoints were the clinical UAS7 improvement at week 8 and the clinical 69 

improvement measured by the physician score and DLQI at week 1, 2, 4, and 8. 70 

Results: 71 

At week 4 two patients with canakinumab and three with placebo met the primary 72 

endpoint so that canakinumab failed the significant superiority to the placebo (p=1.0). 73 

An inclusion of the patients who switched to canakinumab after four weeks did not 74 

alter the result. There was also no significant difference between the verum and 75 

placebo groups for all secondary endpoints. The therapy was well tolerated, and mild 76 

AEs were equally distributed between verum and placebo. 77 

Conclusion: 78 

Due to this clinical trial with 20 patients, it must be assumed that canakinumab has 79 

no effect on lesions of CSU. In conclusion, this suggests that IL1β may not play a 80 

crucial role in pathology of CSU patients, unlike e.g. in hereditary fevers or urticarial 81 
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vasculitis, where targeting IL 1 is a main treatment option. However, the good 82 

tolerability of canakinumab could be confirmed. 83 

 84 

Highlights box 85 

1. What is already known about this topic? Canakinumab works in urticarial due to 86 

autoinflammatory syndrome and urticarial vasculitis. 87 

2. What does this article add to our knowledge? Canakinumab does NOT work in 88 

chronic spontaneous urticarial. 89 

3. How does this study impact current management guidelines? IL-1 antagonists 90 

such as canakinumab should not be recommended in CSU guidelines. 91 

 92 

 93 

Key words: Urticaria, therapy outcome, canakinumab, IL-1β antagonist 94 
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LIST OF ABBREVIATIONS  96 

AE   Adverse Event 97 

AE‐‐‐‐QoL  angioedema quality of life questionnaire  98 

CAPS  cryopyrin-associated periodic syndrome 99 

CSU   Chronic idiopathic urticaria/ Spontaneous urticaria 100 

CU-Q2oL  Chronic Urticaria Quality of Life Questionnaire  101 

DLQI  Dermatology Life Quality Index 102 

DPU  delayed pressure urticaria  103 

MWS  Muckle Wells syndrome 104 

UAS  urticaria activity score  105 

UCT  urticaria control test  106 

TRS  Therapeutic Response Score  107 

 108 

URTICANA  Urticaria and Canakinumab   109 

  110 
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1. Introduction 111 

Chronic idiopathic urticaria (CSU) is a common disease affecting 0.5-1% of the 112 

population throughout the whole lifespan (1, 2). Spontaneous urticaria (CSU) is 113 

defined by pale or reddened irregular wheals (hives), angioedema or both for ≥6 114 

weeks, with or without an identifiable trigger (3). The standard therapy of H1-115 

antagonists often used in combination with leukotriene antagonists is sufficient to 116 

control the disease of most patients. If the symptoms persist for 2 weeks, the dosage 117 

of modern second-generation antihistamines is increased up to four-fold of the 118 

regular dosage. The third-line treatment includes the therapeutic escalation with 119 

omalizumab, cyclosporine A and montelukast. Systemic corticosteroids may be used 120 

for up to ten days at any time if exacerbation demands it (3).  121 

However, not all patients with CSU are responsive to antihistamines and in some 122 

refractory cases, immunosuppressive therapy is equally ineffective or the patients 123 

cannot tolerate the pronounced side effects (4-8). Omalizumab, a therapeutic 124 

monoclonal anti-IgE antibody, is also a therapeutic option for the treatment of chronic 125 

spontaneous urticarial and allergic asthma.  The clinical onset of efficacy of 126 

omalizumab within 4 weeks is an effective therapeutic alternative in many cases but 127 

also not always sufficiently effective (9) . 128 

There is growing evidence that the inflammasome and IL-1β play a role in the 129 

pathogenesis of neutrophilic diseases like the cryopyrin-associated periodic 130 

syndrome (CAPS). In mice, mast cells carrying the NLRP3 mutation secrete IL-1β 131 

and promote neutrophil recruitment and vascular leakage in the skin, both histological 132 

characteristics of the urticarial rash in CAPS (10). 133 

The IL-1b antagonist canakinumab is approved for cryopyrin-associated periodic 134 

syndrome (CAPS), a group of inherited disorders caused by mutations of the NLRP3-135 
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gene (NACHT, LRR and PYD domains-containing protein 3) leading to 136 

inflammasome activation (11, 12), which includes Muckle–Wells syndrome (MWS) 137 

and others, where their one cutaneous leading symptom is urticaria. Cutaneous 138 

histopathological features are similar to chronic idiopathic urticaria (13). Most patients 139 

with MWS respond well to canakinumab concerning their cutaneous involvement. 140 

The pathological similarities between the urticarial rash in the MWS and CSU 141 

suggest that canakinumab might be also efficacious in refractory CSU cases. This 142 

study is designed to evaluate the therapeutic effect of canakinumab in patients with 143 

CSU. 144 

The burden of CSU is essential and affects not only the patient itself but also their 145 

families and furthermore the healthcare system. The use of patient‐reported outcome 146 

measures such as the urticaria activity score (UAS), the angioedema activity score 147 

(AAS), the chronic urticaria quality of life questionnaire (CU‐Q2oL), the angioedema 148 

quality of life questionnaire (AE‐QoL) and the urticaria control test (UCT) in studies 149 

and clinical practice has helped to better define the effects and impact of CSU on 150 

patients (14, 15).  151 

  152 
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2. Methods 153 

a. Patients 154 

Twenty adult patients (age ≥ 18 years) with clinically and investigator-initiated 155 

confirmed CSU were enrolled in this monocentric prospective randomized double-156 

blind placebo-controlled trial. All fulfilled the inclusion criteria (Appendix S1; see 157 

Supporting Information) and signed an informed consent. Adult patients with CSU 158 

participated in this monocentric prospective randomized double-blind placebo-159 

controlled single dose trial at the University Hospital Zurich between 2012 and 2015. 160 

The study was approved by the local ethic committees of Zurich and was conducted 161 

according to the Declaration of Helsinki. The study is registered at ClinicalTrials.gov 162 

NCT01635127. 163 

b. CSU Assessments 164 

The UAS7 is used to assess the CSU symptoms such as number of wheals and 165 

intensity of itch during 7 consecutive days. Therefore, patients keep a diary which 166 

contains the daily medication. From this data the UAS7 was calculated at each visit 167 

to determine the disease activity and the response to treatment. The UAS7 (16) is the 168 

sum of the daily UAS (Urticaria activity) scores over 7 days (scale 0-42). The daily 169 

UAS is a composite score (scale, 0-6) calculated as the sum of the daily scores for 170 

severity of itch (0, none; 1, mild; 2, moderate; and 3, severe) and number of hives (0, 171 

none; 1, 1-6 hives; 2, 7-12 hives; and 3, >12 hives). 172 

Additionally, a Likert-type Physician Severity Score Assessment (17) with a scale 173 

from 0 to 3 (0 corresponds to absent urticaria, 1 mild, 2 moderate and 3 severe), a 174 

Therapeutic Response Score (TRS) and a Dermatology Life Quality Index (DLQI) 175 

were collected at each visit. 176 
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c. Study procedures 177 

Patients started with a run-in-period of one week collecting the UAS7- and a daily 178 

medication score (antihistamines and corticosteroids). After one-week period patients 179 

have been 1:1 randomized to either one shot 150 mg canakinumab or placebo s.c. at 180 

baseline (visit 2) (Fig.1., Tab.E2). At weekly visits, the scores mentioned above were 181 

recorded over four weeks. In the absence of response, (defined as reduction of the 182 

UAS7 score of at least 20% of the initial value, and/or reduction of the Likert-type 183 

Physician Severity Score Assessment of at least 1 point), there was the possibility of 184 

unblinding the patents after four weeks. Patients who were randomized to the 185 

placebo group were then switched to the canakinumab arm.  The scores from these 186 

patients where collected weekly for four weeks. Patients who have been on 187 

canakinumab already had one last visit eight weeks after medication was given.  188 

Primary endpoint of the study was clinical improvement at week 4 defined as a 189 

reduction in UAS7 ≥ 50%. 190 

Secondary endpoints were clinical remission at week 4, defined as UAS7 = 0, 191 

reduction of the Likert-type Physician Severity Score Assessment by at least 1 point 192 

compared to baseline and clinical improvement in the DLQI compared to baseline.  193 

 194 

>>>>> Please insert Fig. 1 here <<<<<<<<< 195 

 196 

 197 

d. Statistical analysis 198 

The difference of clinical remission and improvement (e.g. including the UAS7) 199 

between the two treatment groups was tested with a chi-square test or a Fisher’s 200 
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exact test if number of expected frequencies was <5 in at least one cell. The 201 

difference in clinical improvement by DLQI was compared with an exact Mann-202 

Whitney U test.  203 

The results of randomized canakinumab (baseline to week 4) and the open label 204 

canakinumab after switch from placebo (week 4 to week 8) were pooled and tested 205 

against placebo (baseline to week 4). Moreover, an exact McNemar’s test was 206 

performed for patients who switched to canakinumab to compare week 0-4 with week 207 

4-8. 208 

Values of canakinumab from baseline to week 1, 2 and 4 and from week 4 to week 5, 209 

6 and 8 were also pooled and tested against placebo from baseline to week 1, 2, and 210 

4. Moreover, an exact McNemar’s test or an exact Wilcoxon test, respectively, was 211 

performed for patients who switched to canakinumab to compare week 1, 2 and 4 to 212 

week 5, 6 and 8. 213 

In all tests p values of p<0.05 were considered significant. 214 
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3. Results 216 

a. Study population 217 

A total of 29 patients with moderate to severe CSU were screened, whereof nine 218 

were screening failures (see appendix) in most cases due to lack of symptoms with 219 

an UAS7 < 21 (see below) or a positive Quantiferon test. However, 20 patients were 220 

included in the clinical trial. These were randomized 1:1 either to the canakinumab 221 

(n=10) or the placebo group (n=10). All patients completed the study and were 222 

followed up until week 8. A total of 6 patients violated the inclusion criteria (UAS7 ≤ 223 

21 at run-in) but have also been included in all analyses. Patient demographics are 224 

shown in Error! Reference source not found.. 225 

In the canakinumab group the mean age was 42.2 +/- 17.89, the mean disease 226 

duration 2.73 years +/- 2.62 and there were more female than male patients (6:4) 227 

included. 228 

b. Primary endpoint 229 

The primary endpoint of this trial failed as no effect of canakinumab on CSU could be 230 

detected. An improvement in UAS7 at week 4 defined as reduction in UAS7 ≥ 50% 231 

was seen in two patients in the canakinumab and three patients in the placebo group 232 

(p=1.00) (Fig. 2.). This result did not change when patients who switched from 233 

placebo to canakinumab were included. Including the pooled data, four patients on 234 

canakinumab and three patients on placebo met the primary endpoint (p=1.00). 235 

 236 

>>>>> Please insert Fig. 2 here <<<<<<<<< 237 

 238 
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c. Secondary endpoint 239 

The secondary endpoints were also failed as there was no significant clinical 240 

improvement in the UAS7 or Likert-type Physician Severity Score Assessment at 241 

week 1, 2, 4 or 8 comparing the canakinumab and the placebo group. Also, the 242 

inclusion of patients who switched from placebo to canakinumab at week four did not 243 

alter the results (see appendix). 244 

Furthermore, there was no significant clinical improvement in the DLQI, another 245 

secondary endpoint measure, comparing the treatment groups in week 1, 2, 4 or 8. 246 

The difference to baseline DLQI was 0.00 (p = 0.752) at week 1 in both arms, and in 247 

the pooled analysis 1.00 in the canakinumab group versus 0.00 in placebo (p = 248 

0.757) (Fig. 3). At week 2 there was a difference of -1.00 in the canakinumab group 249 

compared to 0.00 in the placebo group (p = 0.795), and in the pooled analysis 2.00 in 250 

the canakinumab group compared to 0.00 in the placebo group (p = 0.760). At week 251 

4, the difference was 1.00 in the verum group versus 0.50 in the placebo group (p = 252 

0.616), in the pooled analysis 0.00 in patients on canakinumab versus 0.50 in 253 

patients on placebo (p = 0.846), in week 8 was the difference 1.00 in patients on 254 

canakinumab versus 0.00 in patients on placebo (p = 0.558). 255 

Furthermore, there was no significant clinical improvement in the DLQI, another 256 

secondary endpoint measure, comparing the treatment groups in week 1, 2, 4 or 8. 257 

The difference to baseline DLQI in week 1, 2, 4 is 0, -1 and 1 in the canakinumab 258 

group versus 0, 0 and 0.5 in the placebo group. The difference in the pooled analysis 259 

is 1, 2, 0 in the canakinumab group and 0, 0, 0.5 in placebo group, respectively.  260 

 261 

>>>>> Please insert Fig. 3 here <<<<<<<<< 262 
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 263 

d. Adverse Events 264 

Canakinumab treatment was well tolerated without serious adverse events (AEs) 265 

reported. There was also no significant difference between canakinumab and 266 

placebo concerning safety. All adverse events were classified as mild and unrelated 267 

to study medication. There also no difference between both arms concerning type or 268 

distribution of the adverse events. Overall, serious adverse events, deaths or 269 

pregnancies did not occur.  270 

  271 
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4. Discussion 272 

The management of CSU unresponsive to conventional therapy is challenging even 273 

though antihistamines can be used in an up to fourfold dose as first- and second-line 274 

treatment. The escalation with omalizumab, cyclosporine, montelukast and systemic 275 

steroids is widely considered to be the third-line therapy as cases unresponsive to 276 

this regimen are common. Other very promising substances for CSU are currently 277 

investigated or already in clinical use. Among others there are new treatment options 278 

for patients with CSU include IgG1 anti-IgE monoclonal antibodies (ligelizumab), 279 

chemoattractant rector-homologous molecule expressed on TH2 cells antagonists 280 

(AZD1981), Bruton tyrosine kinase inhibitors (fenebrutinib), anti-siglec-8 monoclonal 281 

antibody (AK002), and topical spleen tyrosine kinase inhibitors (18).  282 

Anakinra, an IL-1 receptor antagonist has been shown to be effective in a limited 283 

number of cases of delayed pressure urticaria (DPU), but also in Schnitzler´s 284 

syndrome and CAPS (19). However, no reports about effectiveness in CSU without 285 

vasculitis are available or ongoing to our knowledge. 286 

Furthermore, TNF-antagonist working in similar pathways were also shown to 287 

improve some special forms of urticaria in case series, namely in DPU (20). 288 

Canakinumab is a fully humanized monoclonal anti-IL-1β antibody approved for the 289 

treatment of CAPS (12, 21, 22) which has no cross-reactivity with other IL-1 family 290 

members (23). Therapeutic effects had also been shown in systemic juvenile 291 

idiopathic arthritis and therapy-refractory gout (24), Schnitzler syndrome (22), 292 

pyoderma gangrenosum (25) and in urticarial vasculitis (26).  293 

Due to the clinical similarities in these diseases such as skin manifestations, it has 294 

been suggested that canakinumab may also have an effect on the symptoms of CSU.  295 
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Our study is the first in human clinical trial to investigate the efficacy of canakinumab 296 

in patients with CSU. Unfortunately, canakinumab was not efficacious to significantly 297 

reduce disease activity in CSU patients including objective and subjective measures. 298 

Consequently, the primary as well as the secondary endpoint were not reached. 299 

Moreover, none of all measured urticaria activity parameters was significantly 300 

different between canakinumab and placebo or even indicated a trend. Taken both 301 

study arms together, only one placebo patient experienced complete remission which 302 

can be interpreted as a spontaneous remission. However, canakinumab was 303 

generally well tolerated and no serious adverse events were observed. A limitation of 304 

this trial is the open label study design with only 20 patients receiving a single dose 305 

of canakinumab. 306 

In contrast, the vasculitis study supports canakinumab as a potential medication to 307 

treat urticarial vasculitis. In that clinical trial, canakinumab was also given as a single 308 

dose which resulted in a long-lasting efficacy for up to 112 days (26).  309 

Due to the clear lack of efficacy in all measured parameters, it can be assumed that 310 

canakinumab has no effect on CSU lesions. Although our study with a total number 311 

of 20 patients was rather small.  312 

We would like to highlight the importance of treating CSU patient’s refractory to 313 

conventional therapies with molecules with proven efficacy, especially when the high 314 

cost therapies are not supported on evidence-based studies. 315 

In about 30-40% of cases with chronic urticarial symptoms where other organs such 316 

as gastro-intestinal, cardiovascular or neurological tract are involved, it might be that 317 

drugs like canakinumab have additional beneficial effects. However, such effects 318 

were not part of our study. 319 
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In conclusion, our investigator-initiated study suggests that IL-1β does not play a 320 

crucial role in the pathology of the majority of CSU patients, unlike e.g. in hereditary 321 

fevers or urticaria vasculitis (26), where influencing IL1 is a key target in the therapy.  322 

The good tolerability of canakinumab could be confirmed again. Conclusively, our 323 

study advocates against the use of canakinumab in therapy-refractory cases of CSU 324 

without other associated symptoms due to lack of efficacy. However, in cases of 325 

urticarial vasculitis or signs of auto inflammatory diseases it might be an option worth 326 

to consider. 327 

 328 
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Figure legends: 404 

Fig.1. Flowchart of Methods: study enrolment. Patient inclusion and exclusion flow diagram of the 405 
URTICANA trial. Analyzing placebo versus canakinumab in patients with USU. 406 

Fig. 2: UAS7 difference to baseline. Boxplots show median, first and third quartile, upper/lower whisker 407 
extends from the hinge to the largest/smallest value no further than 1.5 * IQR from the hinge, and dots 408 
indicate outliers. 409 

Fig. 3: DLQI difference to baseline, Boxplots show median, first and third quartile, upper/lower whisker 410 
extends from the hinge to the largest/smallest value no further than 1.5 * IQR from the hinge, and dots 411 
indicate outliers 412 
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Table legend: 414 

Table 1: Demographics 415 

 canakinumab    placebo       

N 10 10 

sex = female (%)                  6 (60.0)       6 (60.0) 

Age in y (mean (sd))               42.20 (17.89)  38.70 (9.56) 

Disease duration in y (mean 

(sd))   

2.73 (2.62)    9.45 (6.45) 

  416 

Jo
urn

al 
Pre-

pro
of



Jo
urn

al 
Pre-

pro
of



Jo
urn

al 
Pre-

pro
of



Jo
urn

al 
Pre-

pro
of


