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Ligelizumab 240 mg q4w (n=209)
Discontinued the follow-up (n=57)
• Physician decision (n=18)
• Patient/guardian decision (n=18)
• Lost to follow-up (n=6)
• New therapy for study indication (n=5)
• Adverse event (n=2)
• Death (n=1)
• Pregnancy (n=1)
• Protocol deviations (n=2)
• Technical problems (n=4)

Treatment period

Follow-up Period

Analysis population

Ligelizumab 240 mg q4w (n=226)
Excluded from analysis (n=0)

Randomized (N=226)

Figure S1. Maurer et al.

Figure S1. Patient disposition (CONSORT flow diagram). The CONSORT flow diagram of 
the Phase 2b core study (NCT02477332) patient population was previously reported. 
Patients (n=226) who remained in the follow-up period of the core study for at least 12 
weeks and had active disease (UAS7≥12), could enter the extension study (NCT02649218) 
from Week 32 onwards
q4w, every 4 weeks; n, number of patients; N, population number 
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Figure S2. Maurer et al.

Figure S2. The median time to UAS7≥16 (n/N=138/226) in patients who previously 
achieved UAS7≤6 at Week 52 of the extension study
X represents all the censored patients who left the study without a loss of response observed. n, number of patients; N, 
population number; q4w, every 4 weeks; UAS7, weekly Urticaria Activity Score
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54% (122/226) 53.1% (120/226)

Figure S3. Maurer et al.

Figure S3. Percentage of patients with complete hives response (HSS7=0), complete itch 
response (ISS7=0) and complete urticaria disease response (UAS7=0) at Week 52 (end of 
treatment) and Week 100 (end of the study [EOS]) in the extension study
The patients who discontinued early during the post-treatment follow-up period were all considered as non-responders, 
unless they reported having a complete response at the last observed visit 
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Supporting information: methods   1 

Trial design  2 

In the current study, patients continued to use their background medication (H1-antihistamines) with a stable 3 
regimen. Background medication (same as that in the core studies), fexofenadine, loratidine, and cetirizine (H1-4 
AHs) were allowed as rescue medication to be used on an as-needed basis during the treatment and follow-up 5 
periods. Patients were not permitted to switch their rescue medication type or have their study drug dose 6 
adjusted. The open-label treatment consisted of ligelizumab 240 mg every 4 weeks and the first dose was 7 
administered at Week 0 of the Phase 2b extension study, with the last dose at Week 48. The treatment-free 8 
follow-up period consisted of 48 weeks of post-treatment follow-up consisting of visits every 12 weeks. 9 

Trial oversight  10 

This study was designed and sponsored by Novartis Pharma AG. The relevant institutional review board at 11 
each participating center approved the protocol. Patients provided written informed consent before any 12 
assessment was performed. Data were collected by the trial investigators according to Good Clinical Practice 13 
guidelines and were analyzed by the sponsor. The authors vouch for the accuracy and completeness of the 14 
data and for the fidelity of the protocol.   15 

Participants  16 

The Weekly Urticaria Activity Score (UAS7) is a commonly used diary-based patient-reported outcome 17 
measure that assesses key signs of Hives Severity Score (HSS) and key symptoms of Itch Severity Score(ISS) in 18 
chronic spontaneous urticaria (CSU). The UAS7 disease activity categories are scored between 0–42 (higher 19 
values indicating greater severity). The complete demographic and clinical characteristics of the patients and 20 
their disease activity were measured at baseline.1 21 

Statistical analysis  22 

All adverse events (AEs) present prior to the first dose of the extension study treatment and that increased in 23 
severity and AEs that started after the first dose of study medication during treatment or during the 24 
treatment-free follow-up within 16 weeks of the last dose, were considered as treatment-emergent adverse 25 
events (TEAEs). AEs that started during the core study were reported and analyzed in the core study and were 26 
not included in the table of the extension study unless they became more severe in the extension study, in 27 
which case they were reported and analyzed as new events. Serious AEs (SAEs) suspected to be related to the 28 
study treatment and serious AEs (SAEs) irrespective of the study treatment relationship were provided by 29 
system organ class (SOC) and preferred term (PT). AEs of special interest (AESI) were summarized and listed. 30 
An independent committee adjudicated all hypersensitivity reactions that were possible cases of anaphylaxis. 31 
All adjudicated hypersensitivity reactions were listed, and the treatment-emergent adjudicated 32 
hypersensitivity reactions were flagged. Similarly, cardio-cerebrovascular events and malignancy events were 33 
adjudicated by independent committees. All positively adjudicated events were listed, and treatment-34 
emergent adjudicated events were flagged. Liver and renal events were listed. Deaths while on the study were 35 
listed.  36 

Changes from baseline in the Weekly HSS (HSS7) score were computed and summarized along with the 37 
absolute values at each visit. Means with 95% confidence intervals (CI) were displayed graphically over time to 38 
describe the score change during the study. In addition, HSS7 descriptive statistics were summarized by core 39 
study treatment. For complete hives response (HSS7=0), complete itch response (ISS7=0) and complete 40 
urticaria response (UAS7=0), summary tables and graphs by visit displayed the response rates with the 95% 41 
Clopper-Pearson exact CI. In addition, HSS7=0, ISS7=0 and UAS7=0 responses were summarized by core study 42 
treatment and by core study response status at Week 20.   43 

Kaplan-Meier estimates of the time to first HSS7=0, ISS7=0 and UAS7=0 responses were plotted and tabulated 44 
at defined time points. For patients with concomitant use of omalizumab, HSS scores were censored at the 45 
start date of omalizumab treatment and treated as missing onward. Means with 95% CI were displayed 46 
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graphically over time to describe the score change during the study. Secondary and exploratory efficacy 47 
variables were summarized by visit with descriptive statistics, which included absolute and relative frequencies 48 
for categorical variables and arithmetic mean, standard deviation (SD), minimum, maximum, median, and first 49 
and third quartiles for continuous variables.  50 

Results  51 

Primary outcome  52 

Safety  53 

Treatment-emergent adverse events  54 

The TEAEs while on the study by the most affected primary event (≥20%) are presented in Table S4. The 55 
majority of the TEAEs reported in the study and during the treatment period were mild (41.6% and 43.8%, 56 
respectively) or moderate (35.8% and 34.5%, respectively) in nature. The incidence of severe TEAEs was 6.6% 57 
during the study. A total of six patients (2.7%) experienced six TEAEs leading to permanent discontinuation of 58 
the study drug. Overall, 23.9% of patients experienced at least one TEAE possibly related to the treatment 59 
during the study. The most commonly reported TEAEs (≥3% in total) that were considered as possibly related 60 
to the study treatment were injection site erythema (5.8%, 13/226), injection site reaction (4.4%, 10/226) and 61 
headache (3.5%, 8/226). Injection site reactions were maybe considered a result of the administration volumes 62 
of ligelizumab that involved two injections of active drug for a dose of 240 mg. Occurrence of injection site 63 
reactions was most commonly observed until three doses had been received and was uncommon after 64 
subsequent doses. Events that could potentially represent anaphylactic reactions were retrieved for evaluation 65 
using broad, standardized MedDRA queries (SMQ) (anaphylactic reactions, anaphylactic/anaphylactoid shock 66 
conditions, angioedema, and hypersensitivity). A high incidence of AEs was noted due to broad search criteria 67 
used to retrieve the outputs for the purpose of signal detection (please note that there is an overlap of PT 68 
among these SMQs). The major contributing event to this output was mild and non-serious urticaria.  69 

Based on the review of cases retrieved, one female patient aged 37 years, experienced a treatment-emergent 70 
SAE of unspecified acute allergic reaction (PT: hypersensitivity) on Day 281 after starting the study medication. 71 
The patient had a medical history of pruritus, allergic rhinitis, atopic dermatitis, food allergies and panic 72 
attacks. Current conditions included allergic asthma, depression, skin scarring, anxiety and chronic urticaria. Six 73 
hours after the most recent dose (9th dose) of study medication, the patient ate oxtails for lunch, which was a 74 
new food for her. About 15 minutes later she complained of difficulty in breathing, had a blank stare and 75 
shortness of breath. She did not appear to react to her surroundings or her family trying to talk to her. The 76 
patient’s sister thought this to be an allergic reaction and injected epinephrine. The patient attended the 77 
Emergency Room (ER) and reported constant moderate intensity tightness in her throat. She was treated for 78 
acute allergic reaction. The ER reported no altered level of consciousness (the patient was ambulatory when 79 
she entered ER). The patient’s systolic blood pressure was noted at 142 mmHg and diastolic pressure at 80 80 
mmHg. The patient was treated with acrivastine, famotidine and methylprednisolone, and was on observation 81 
for four hours and discharged with continued oral steroid therapy.  82 

The treating physician suspected a possible panic attack as a consequence of the patient’s underlying medical 83 
history of anxiety, which could possibly explain the reported symptoms. Causal association of the event with 84 
ligelizumab was also confounded by consumption of a new type of food prior to the event. The event was 85 
considered to be treatment-related, led to treatment discontinuation, and was resolved/recovered two days 86 
later. The adjudication committee considered this event as anaphylaxis. Overall, there was no safety concern 87 
identified for ligelizumab following evaluation of events reported under the broad search of anaphylaxis.  88 

Non-treatment emergent adverse events  89 

During the post-treatment follow-up period, 45.6% of patients experienced at least one non-TEAE. The most 90 
affected SOCs (≥10% in total) were infections and infestations (20.4%) and skin and subcutaneous tissue 91 
disorders (15.5%). During the post-treatment follow-up period, the most frequently reported non-TEAEs (≥2% 92 
in total) were urticaria (8.0%), nasopharyngitis (4.4%), influenza (2.7%), and angioedema (2.7%). During the 93 
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post-treatment follow-up period, 23.0% of patients reported mild, 20.4% of patients reported moderate, and 94 
2.2% of patients reported severe non-TEAEs. 95 

Supporting information: Figures (separate files) 96 

FIGURE LEGENDS 97 

 Figure S1. Patient disposition (CONSORT flow diagram). The CONSORT flow diagram of the 98 

Phase 2b core study (NCT02477332) patient population was previously reported.1 Patients 99 

(n=226) who remained in the follow-up period of the core study for at least 12 weeks and 100 

had active disease (UAS7≥12), could enter the extension study (NCT02649218) from Week 101 

32 onwards.  102 

 Figure S2. The median time to UAS7≥16 (n/N=138/226) in patients who previously achieved 103 

UAS7≤6 at Week 52 of the extension study 104 

 Figure S3. Percentage of patients with complete hives response (HSS7=0), complete itch 105 

response (ISS7=0) and complete urticaria response (UAS7=0) at Week 52 (end of treatment) 106 

and Week 100 (end of the study [EOS]) in the extension study) 107 

 108 

Supporting information: Tables 109 

Table S1. Most frequent (at least 5%) treatment-emergent adverse events while on study, by preferred term 110 

Preferred term 
Ligelizumab 240 mg q4w 
N = 226 
n (%) 

Number of patients with at least one AE 190 (84.1) 

Nasopharyngitis 57 (25.2) 

Headache 29 (12.8) 

Upper respiratory tract infection 23 (10.2) 

Urticaria 23 (10.2) 

Back pain 16 (7.1) 

Injection site erythema 13 (5.8) 

Sinusitis 13 (5.8) 

Arthralgia 12 (5.3) 

Blood creatinine increased 12 (5.3) 

Urinary tract infection 12 (5.3) 

A patient with multiple occurrences of an AE under one treatment was counted only once in this AE category 
for that treatment. MedDRA Version 22.0 was used for the reporting of adverse events. AE, adverse event 

 111 

 112 

 113 



Ligelizumab extension study – Supporting information document                                                         
Clean draft  

 

Table S2. Treatment-emergent serious adverse events while on the study, by primary system organ class and 114 
preferred term 115 

Primary system organ class 

Preferred term 

Ligelizumab 240 mg q4w 
N=226 
n (%) 

Number of patients with at least one SAE 15 (6.6) 

Cardiac disorders 1 (0.4) 

Angina pectoris 1 (0.4) 

Supraventricular tachycardia 1 (0.4) 

Ear and labyrinth disorders 1 (0.4) 

Vertigo 1 (0.4) 

Gastrointestinal disorders 2 (0.9) 

Gastritis 1 (0.4) 

Hemorrhoids 1 (0.4) 

Mouth cyst 1 (0.4) 

General disorders and administration site conditions 1 (0.4) 

Non-cardiac chest pain 1 (0.4) 

Hepatobiliary disorders 2 (0.9) 

Cholecystitis 1 (0.4) 

Cholecystitis chronic 1 (0.4) 

Immune system disorders 1 (0.4) 

Hypersensitivity 1 (0.4) 

Infections and infestations 2 (0.9) 

Complicated appendicitis 1 (0.4) 

Localized infection 1 (0.4) 

Injury, poisoning and procedural complications 1 (0.4) 

Tendon rupture 1 (0.4) 

Investigations 1 (0.4) 

Blood pressure increased 1 (0.4) 

Metabolism and nutrition disorders 2 (0.9) 

Dehydration 1 (0.4) 

Hypocalcemia 1 (0.4) 

Neoplasms benign, malignant, and unspecified (including cysts and polyps) 2 (0.9) 

Cervix carcinoma stage 0 1 (0.4) 

Pancreatic neoplasm 1 (0.4) 

Nervous system disorders 2 (0.9) 

Headache 1 (0.4) 

Presyncope 1 (0.4) 
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Primary system organ class 

Preferred term 

Ligelizumab 240 mg q4w 
N=226 
n (%) 

Pregnancy, puerperium, and perinatal conditions 1 (0.4) 

Abortion spontaneous 1 (0.4) 

Renal and urinary disorders 2 (0.9) 

Acute kidney injury 1 (0.4) 

Nephrolithiasis 1 (0.4) 

Skin and subcutaneous tissue disorders 1 (0.4) 

Urticaria 1 (0.4) 

Vascular disorders 2 (0.9) 

Hypertension 1 (0.4) 

Hypotension 1 (0.4) 

A patient with multiple SAEs within a primary system organ class was counted only once in the total row. A 
patient with multiple occurrences of a SAE under one treatment was counted only once in this SAE category for 
that treatment. MedDRA Version 22.0 was used for the reporting of AEs. AE, adverse event; SAE, serious 
adverse event  

 

 

Table S3. The proportion of patients with complete urticaria activity response scores, after receiving 116 
ligelizumab 240 mg for 52 weeks, evaluated by core study treatment 117 

 ligelizumab 72mg → 
ligelizumab 240mg  
(n=51) 

ligelizumab 240mg → 
ligelizumab 240mg   
(n=46) 

omalizumab 300mg → 
ligelizumab 240mg  
(n=53) 

Placebo → 
ligelizumab 240mg  
(n=24) 

HSS7=0 64.7% [95% CI, 50.1, 
77.6%] 

58.7% [95% CI, 43.2, 
73.0%] 

64.2% [95% CI, 49.8, 
76.9%] 

58.3% [95% CI, 36.6, 
77.9%] 

ISS7=0 62.7% [95% CI, 48.1, 
75.9%], 

52.2% [95% CI, 36.9, 
67.1%] 

56.6% [95% CI, 42.3, 
70.2%] 

45.8% [95% CI, 25.6, 
67.2%] 

UAS7=0 60.8% [95% CI, 46.1, 
74.2%] 

50.0% [95% CI, 34.9, 
65.1%] 

56.6% [95% CI, 42.3, 
70.2%] 

45.8% [95% CI, 25.6, 
67.2%] 

CI, confidence interval; HSS7=0, complete hives response; ISS7=0, complete itch response; UAS7=0, complete 118 
urticaria disease response 119 

 120 

Table S4. Treatment-emergent adverse events while on the study, by most affected primary system organ 121 
class  122 

Primary system organ class 

Ligelizumab 240 mg q4w 
N = 226 
n (%) 

Number of subjects with at least one AE 190 (84.1) 

Infections and infestations 138 (61.1) 

Skin and subcutaneous tissue disorders 67 (29.6) 

Musculoskeletal and connective tissue disorders 54 (23.9) 

Gastrointestinal disorders 52 (23.0) 

Nervous system disorders 44 (19.5) 
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Primary system organ class 

Ligelizumab 240 mg q4w 
N = 226 
n (%) 

General disorders and administration site conditions 43 (19.0) 

Injury, poisoning and procedural complications 34 (15.0) 

Investigations 33 (14.6) 

Respiratory, thoracic, and mediastinal disorders 26 (11.5) 

Reproductive system and breast disorders 19 (8.4) 

Eye disorders 14 (6.2) 

Vascular disorders 13 (5.8) 

Metabolism and nutrition disorders 9 (4.0) 

Neoplasms benign, malignant, and unspecified (including cysts and polyps) 9 (4.0) 

Cardiac disorders 8 (3.5) 

Psychiatric disorders 8 (3.5) 

Blood and lymphatic system disorders 7 (3.1) 

Ear and labyrinth disorders 7 (3.1) 

Hepatobiliary disorders 5 (2.2) 

Renal and urinary disorders 4 (1.8) 

Endocrine disorders 2 (0.9) 

Immune system disorders 1 (0.4) 

Pregnancy, puerperium, and perinatal conditions 1 (0.4) 

A patient with multiple AEs within a primary SOC was counted only once. System organ classes were presented 
in descending order of frequency. MedDRA Version 22.0 was used for the reporting of adverse events. AE, 
adverse event; SOC, system organ class 
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