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Box S1 – Description of the administrative healthcare data source
	Fondazione ReS is a non-profit foundation working on Italian healthcare real-world data with the aim of planning and monitoring healthcare policy issues, for different stakeholders and in various clinical fields since its establishment in 2018 [1-3]. Through the collaboration with Cineca (Interuniversity Consortium [4]), which guarantees quality and security of the data management (international standard certifications), the ReS database, after further quality and accuracy data checks, collects and integrates the administrative healthcare data that Italian Local and Regional Healthcare Authorities (HAs) annually convey to the Italian Ministry of Health. Data from some HAs, owners of these data, are made available to Fondazione ReS under specific agreements, to be analyzed in aggregated form, after anonymization. Demographics (age, sex, local HA of residency and disease waiver claim for co-payment) of each patient are completely anonymized at the source according to European privacy rules [5]. The pharmaceuticals’ database contains drugs reimbursed by the SSN and supplied from local and hospital pharmacies (Italian marketing code, ATC code, dose, number of packages and dispensing date). The hospitalizations’ database contains in-hospital diagnoses and procedures, according to the Italian version of the 2007 ICD-9-CM (International Classification of Diseases- 9th version – Clinical modification [6]), accessible through the hospital discharge forms of overnight and daily in-hospital stay. The outpatient specialist care database (visits, diagnostic and invasive/non-invasive procedures charged to the SSN) is analyzed based on the current national classification system, 2017 version [7]. Administrative healthcare databases also provide direct costs incurred by the SSN, due to reimbursement purposes. Costs are assessed as follows: the pharmaceuticals expenses were the actual costs of community and hospital pharmacies (inclusive of value-added tax) for drugs reimbursed by the SSN;	in-hospital expenses were the actual costs of hospitalizations calculated through the diagnosis-related group classification (DRG) system tariffs. Each DRG code corresponds to all in-hospital cares (from admission to discharge) in their entirety and complexity, without distinguishing single performed services; expenses for local outpatient specialist services were assessed through the current national tariffs listed in the 2017 version of the Italian “Nomenclatore tariffario” [7].  
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Table S1 – Criteria for the inclusion of patients treated with second-generation antihistamine drugs within 6 months from index date, and for the exclusion of patients with asthma during the available period before the drug supply
	Administrative data flow
	Codes and descriptions

	Inclusion of patients treated with second-generation antihistamine drugs

	Pharmaceuticals
	At least two supplies of the following drugs (ATC codes) within 6 months from index date:
R06AE07 - Cetirizine 
R06AX13 – Loratadine 
R06AX22 – Ebastine
R06AX27 – Desloratadine
R06AX26 - Fexofenadine
R06AE09 - Levocetirizine 
R06AX28 – Rupatadine
R06AX25 – Mizolastine

	Exclusion of patients with asthma

	Hospitalizations
	At least one hospital discharge form with the following primary/secondary diagnosis (ICD-9-CM code) during the available previous period:
493.x - Asthma

	Disease waiver claim
	The following disease waiver claim code active in the register “exemption of pathology” or in the filled prescription during the available previous period:
007 - Asthma

	Pharmaceuticals
	At least 2 supplies of one or more of the following drugs (ATC codes) during the available previous period:
R03 – Drugs for obstructive airway diseases
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Table S2 - Criteria identifying comorbidities at baseline of patients newly diagnosed with chronic spontaneous urticaria 
	Diabetes mellitus

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	250.x – Diabetes mellitus
	013 – Diabetes mellitus
	A10 – Drugs used in diabetes

	Dyslipidaemia

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	272.x - Disorders of lipoid metabolism
	025 - Type IIa and IIb heterozygous familial hypercholesterolemia –
Polygenic hypercholesterolemia – Familial combined
hypercholesterolemia – Type III hyperlipoproteinemia
	C10A – Lipid modifying agents, plain
C10B - Lipid modifying agents, combinations

	Arterial hypertension

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	401.x – Essential hypertension
402.x – Hypertensive heart disease
403.x – Hypertensive chronic kidney disease
404.x – Hypertensive heart and chronic kidney disease
405.x - Secondary hypertension

	031 – Arterial hypertension
0A31 - Arterial hypertension without organ damage
	C02 – Antihypertensives
C03 – Diuretics
C07 – Beta blocking agents
C08 – Calcium channel blockers
C09 – Agents acting on the renin-angiotensin system

	Heart failure

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	402.01 – Malignant hypertensive heart disease with heart failure
402.11 – Benign hypertensive heart disease with heart failure
402.91 – Unspecified hypertensive heart disease with heart failure
404.01 – Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified
404.03 – Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage V or end stage renal disease
404.11 – Hypertensive heart and chronic kidney disease, benign, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified
404.13 – Hypertensive heart and chronic kidney disease, benign, with heart failure and chronic kidney disease stage V or end stage renal disease
404.91 – Hypertensive heart and chronic kidney disease, unspecified, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified
404.93 – Hypertensive heart and chronic kidney disease, unspecified, with heart failure and chronic kidney disease stage V or end stage renal disease
428.x - Heart failure
	021 – Heart failure
	C09DX04 – Valsartan and sacubitril

	Chronic kidney disease

	At least one hospital discharge form with primary/secondary diagnosis or procedure
	Disease waiver claim 
	At least one local outpatient specialist service (national tariffs)

	Primary/secondary diagnosis
(ICD-9-CM code)
250.4 – Diabetes with renal manifestations
403.x – Hypertensive chronic kidney disease
404.x – Hypertensive heart and chronic kidney disease
582.x – Chronic glomerulonephritis
583.x – Nephritis and nephropathy not specified as acute or chronic
585.x – Chronic renal failure
586.x – Renal failure unspecified
587.x – Renal sclerosis unspecified
588.x – Disorders resulting from impaired renal function
590.x – Infections of kidney
V42.0 – Organ or tissue replaced by transplant
V56.x – Encounter for dialysis and dialysis catheter care

Primary/secondary procedure
(ICD-9-CM code)
39.95 – Hemodialysis
54.98 – Peritoneal dialysis
55.6x – Renal transplantation
	023 – Chronic renal failure
061 – Chronic kidney disease
052.V42.0 – Renal transplantation
	39.95 – Hemodialysis
54.98 - Peritoneal dialysis

	[bookmark: _Hlk151322765]Cardiac arrythmias

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	426.x – Conduction disorders
427.x - Cardiac dysrhythmias
	002.426; 0A02.426 – Conduction disorders 
002.427; 0A02.427 - Cardiac dysrhythmias
	C01B – Antiarrhythmics, Class I and III

	Depression

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	296.2x - Major depression, single episode
296.3x - Major depression, recurring episode
296.5x – Bipolar disorder type I, most recent (or current) depressive episode
296.82 – Atypical depressive disorder
298.0x – Depressive psychosis
300.4 - Dysthymic disorder
301.12 - Chronic depressive personality disorder
	044.296.2 - Psychosis (major depression, single episode)
044.296.3 - Psychosis (major depression, recurring episode)
044.296.5 - Psychosis (bipolar affective syndrome, depressive episode)
044.296.8 - Psychosis (manic-depressive disorder)
044.298.0 – Psychosis (depressive psychosis)
	N06A - Antidepressants

	Chronic liver diseases

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 
	At least 2 drug supplies within one year before the index date (ATC codes)

	070.x - Viral hepatitis
571.x - Chronic liver disease and cirrhosis
572.x - Liver abscess and sequelae of chronic liver disease
573.x - Other disorders of liver
V42.7 - Liver replaced by transplant
	016 – Chronic hepatitis (active)
008 – Hepatic cirrhosis, biliary cirrhosis
	J05AP - Antivirals for treatment of HCV infections
J05AF08 - adefovir dipivoxil
J05AF10 - entecavir
J05AF11 - telbivudine

	Neoplasia (current or history)

	At least one hospital discharge form with 
	Disease waiver claim 
	At least one local outpatient specialist service (national tariffs)
	At least one drug supplies 
(ATC codes)

	Primary/secondary diagnosis (ICD-9-CM code) 140.x - 208.x - Neoplasms
V10.x - Personal history of malignant neoplasm
V58.0 - Radiotherapy
V58.1x – Chemotherapy
AND / OR
Primary/secondary intervention or procedure
(ICD-9-CM code)
00.10 - Implantation of chemotherapeutic agents
92.2x - Therapeutic radiology and nuclear medicine
92.3x – Stereotactic radiosurgery as antineoplastic agents 
99.25 - Injection or infusion of chemotherapy substances for cancer
99.28 - Injection or infusion of biological response modifying agents (BRM)
	048 – Malignant neoplasms and tumors of uncertain behavior
	92.2x - Therapeutic radiology and nuclear medicine
99.24.1 - Infusion of hormonal substances
99.25 - Injection or infusion of chemotherapy substances for cancer 
92.28.6- palliative pain therapy from bone metastases
	L01 - Antineoplastic agents

	Thyroid diseases

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim
	At least 2 drug supplies within one year before the index date (ATC codes)

	242.x - Thyrotoxicosis with or without goiter
243 - Congenital hypothyroidism
244.x - Acquired hypothyroidism
245.x - Thyroiditis
246.x - Other disorders of thyroid
	056 - Hashimoto thyroiditis 
027 - Congenital, severe acquired hypothyroidism 
035 - Graves' Disease Basedow, other forms of hyperthyroidism
	H03AA01 - Levothyroxine sodium
H03BB02 - Thiamazole

	Cerebrovascular disease

	At least one hospital discharge form with primary/secondary diagnosis (ICD-9-CM code)
	Disease waiver claim 

	430 – 438.x - Cerebrovascular Disease
	002.433; 0B02.433 - Occlusion and stenosis of precerebral arteries
002.434; 0B02.434 - Occlusion of cerebral arteries
002.437; 0B02.437 - Other and ill-defined cerebrovascular disease

	Coronary artery disease

	At least one hospital discharge form with 
	Disease waiver claim 

	Primary/secondary diagnosis 
(ICD-9-CM code)
410.x - Acute myocardial infarction
411.x - Other acute and subacute forms of ischemic heart disease
412 - Old myocardial infarction
413.x - Angina pectoris
414.x - Other forms of chronic ischemic heart disease 
AND / OR 
Primary/secondary intervention or procedure
(ICD-9-CM code)
36.x – Operations on vessels of heart
00.66 – Percutaneous Transluminal Coronary Angioplasty (PTCA) or coronary atherectomy
	(002.414) 0A02.414 – Diseases of the circulatory system





Table S3 - Study patients not supplied with omalizumab during the available follow-up, and according to the occurrence of exacerbations, by calendar year of accrual 
	Patients newly diagnosed with CSU and not supplied with omalizumab during the follow-up

	Year of accrual
	Patients newly diagnosed with CSU (N)
	Patients not supplied with omalizumab during the follow-up (n1; n1/N%)
	Occurrence of exacerbations (E) between index date (I) and the end of the observation 

	
	
	
	Patients (n; n/n1%)
	Mean time between I and E (months)

	Overall
	1707
	1185; 69.4
	1051; 88.7
	9.5

	2016
	426
	329; 77.2
	307; 93.3
	11.3

	2017
	385
	269; 69.9
	249; 92.6
	11.7

	2018
	327
	244; 74.6
	217; 88.9
	8.6

	2019
	272
	192; 70.6
	166; 86.5
	7.5

	2020
	136
	63; 46.3
	48; 76.2
	6.4

	2021
	161
	88; 54.7
	64; 72.7
	3.4



Table S3 provides the distribution of study patients not supplied with omalizumab during the available follow-up, and according to the occurrence of exacerbations, by calendar year of accrual. The mean time (months) between the index date and the exacerbation is also provided.

Table S4 – Hospitalizations of patients newly diagnosed with chronic spontaneous urticaria (n=1707) during the follow-up period, the first 10 main diagnoses (grouping) in the hospital discharge form
	Main diagnosis 
(1st level of ICD-9-CM classification code)
	Patients hospitalized
(n; n/N%)
	Mean length of stay
(days)
	Mean cost per hospitalized patient
(€)

	At least one hospitalization
	287; 16.8
	8.4
	4250

	Urticaria
	73; 25.4
	6.1
	931

	Unspecified symptoms
	20; 6.9
	5.7
	1472

	Angioedema
	19; 6.6
	5.2
	1479

	Disorders of fluid electrolyte and acid-base balance
	15; 5.2
	4.8
	1412

	Cholelithiasis
	7; 2.4
	4.8
	2102

	Lung diseases
	5; 1.7
	10.2
	3572

	Symptoms involving respiratory system and chest symptoms
	5; 1.7
	5.2
	1205

	Overweight, obesity and hyperalimentation
	5; 1.7
	4.6
	3061

	Bronchopneumonia, organism unspecified
	5; 1.7
	9.4
	2835

	Normal delivery
	5; 1.7
	3.6
	1062
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