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Acronym List

CU: chronic urticaria

CSU: chronic spontaneous urticaria

ICD: International Classification of Diseases

SNOMED-CT: Systemized Nomenclature of Medicine—{kh Terms

LOINC: Logical Observation Identifiers Names andid€g
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Background: Disease burden in chronic urticaria (CU) is poargerstood.

Objective: To estimate standardized overall and gender-, age-race-specific prevalence estimates for
CU among adults in the United States.

Methods: Cross-sectional analysis using electronic healtionds data for a demographically
heterogeneous population-based sample of over iBmpatients across all four census regions.
Results: The overall CU prevalence was 0.23%, or 230 Clieptt per 100,000 adults. The adjusted
prevalence in women was 310 (95% CI 307-312) peral®, more than twice that of men [146 (95% ClI
143-148) per 100,000,90.001]. CU prevalence was highest among patierad 49-49 years [256

(95% CI 252-261) per 100,000] and 50-59 years [@%66 Cl 242-251) per 100,000] compared with all
other age groups (p < 0.0001). Adjusted prevalefaresfrican American [292 (95% CI| 285-298) per
100,000] and ‘other’ [331 (95% CI 323-328) per 10W] patients were higher than for Caucasians [262
(95% CI 260-264) per 100,000<0.001).

Limitations: Use of administrative data has the potential toevestimate burden.

Conclusion: There are over 500,000 people estimated to havin@hté United States, most of whom are

women and adults aged 40 years or older.
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I ntroduction:

Urticaria is characterized by transient wheals Whi@y itch or burn, and which may be
accompanied by angioedema. Most patients who expegiurticaria have acute disease which resolves
within 6 weeks. In chronic urticaria (CU), patieetgerience daily or almost daily wheals, angioelem
or both for at least 6 weeks.

In more than half of patients, symptoms may pefsistip to 10 years after initial diagno$i€U
patients experience significant health related e¢gdns in quality of life. Visible presence of witeaay
also lead to emotional upset, causing patientsttudvaw from social activities? CU patients may also
sense a loss of control due to unpredictabilitflares® Patients suffer from sleep disturbances, fatigue
and irritability due to pruritus, as well as psyathic comorbidities including anxiety, depression,
somatization, and obsessive-compulsive disotd€U is also linked to socioeconomic burden related

direct health cost$'*and loss of work productivit{#**

While CU results in significant morbidity, the oedirourden of disease is poorly understood. The

purpose of this study was to establish standargizedhlence estimates for CU among adults in the
United States.
M ethods:

This was a cross sectional analysis using a malith system data analytics and research
platform (Explorys) developed by International Biess Machines (IBM) Corporation, Watson
Health™?® Clinical information from electronic medical redsr laboratories, practice management
systems, and claims systems is matched usingrigkesiet of Unified Medical Language System
ontologies to create longitudinal records for ueiguatients. The data are standardized and curated
according to common controlled vocabularies andsifi@ations systems including International
Classification of Diseases (ICD), Systemized Nontenee of Medicine—Clinical Terms (SNOMED-
CT), Logical Observation Identifiers Names and Gode@INC), and RxNormi®*° At present, the
database encompasses 27 participating integratdithtere organizations. Over 55 million unique dive

representing approximately 17% of the populatioss all four census regions of the United States a
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captured. Patients with all types of insurance elé as those who are self-pay are represented.|&apu

counts are reported by the database to the nddrest represented as <10 if between zero and wine,

prevent patient identification. Human Subjects Cattaa review was waived by the Feinstein Institute
for Medical research at Northwell Health since ¢éhare no identifiers associated with the data.

The case cohort was established using the SNOMERe@H ‘urticaria’, associated with ICD-9
codes 708.1 (idiopathic urticaria), 708.8 (othexcsfied urticaria), and 708.9 (unspecified urtiagri
which was followed by a second diagnosis codeat|& weeks later for either ‘urticaria’ or the
SNOMED-CT term ‘angioedema’ which is associatechi@D-9 code 995.1 (angioneurotic edema).
This method has been previously validated and shovave a positive predictive value of 90.4% for
identifying cases of C&

Satistical Analysis:

We calculated the overall prevalence of CU amonigepts aged 18 years or older who were
active in the Explorys database from 2012 to 2@%4%yell as the prevalence of CU within subgroups
according to age, gender, and race. Patients vaegarized into one of four race categories: Caanas
alone, African American alone, Other (Biracial, psic/Latino, Asian, Multi-racial, and Other), and
unknown. Patients who were neither Caucasian nacaf American were classified as Other due to the
relatively small number of CU cases within otherergroups. Prevalence estimates are based on secord
for which age and gender information was availablesct standardization was used to account for
differences in gender and age distributions whenpaning CU prevalence across subgroups. The age
and gender composition of the 2010 United States@epopulation was used as the standard
population, with five age groups: 18-29, 30-39,48)-50-59, and 60%. Estimates were age adjusted for
comparison between males and females, sex adjisstage group comparisons, and sex and age
adjusted for race comparisons. Confidence interfealsrude and standardized prevalences were
computed based on the Poisson and gamma distris@ficespectively. Standardized prevalences were

compared assuming the prevalence ratio followgatormal distribution. A 2-sided level of .05 was
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applied to determine statistical significance. #llalyses were performed using SAS software (version
9.4; SAS Institute, Inc).
Results:

Tablel lists demographic characteristics of adult CUgyes in the population-based sample.
We identified 69,570 adult patients with CU. Theéaaf women to men with CU was 2.7 to 1. CU
patients were most frequently Caucasian (70.0%).

Crude and standardized group-specific prevalent€&Jaamong adult patients are listed in
Tablell. We observed an overall standardized point precalef 0.23%, or 229.8 (95% CIl 228.0-231.5)
CU patients per 100,000 adults in the United Stdtke standardized prevalence was two-fold greater
women [309.3 (95% CI 306.6-312.1) per 100,000]aammared with men [145.5 (95% Cl 143.4-147.7,
p< 0.001]. Standardized prevalence was similar @nadirage groups and ranged from 0.21% among
patients aged 18-29 years and 30-39 years to 0a26éhg those aged 40-49 years. Standardized
prevalence was highest among ‘Other’ race catef@®@.5 (95% CI 323.2-337.8) per 100,000]),
followed by African Americans [291.6 (95% CIl 283287.9) per 100,000] and Caucasians, [261.9 (95%
Cl 259.5-264.3) per 100,000] (p < 0.001).

Age-specific prevalences by gender are listefahle |11. Females had greater prevalence of CU
across all age-groups. The highest prevalence ofv&&Jobserved among women aged 40-49 years
[513.8 (95% CI 485.9-542.9) per 100,000]. Men adedl9 years also had higher prevalence of CU than
men in all other age groups.

Discussion:

In this study, we have estimated overall and grspgeific standardized prevalence estimates for
CU among adults in the United States. The overlitprevalence of CU is 0.23%, or 230 CU patients
per 100,000 adults. The standardized prevalenGoimong women was twice that of men. Patients
aged 40-49 years had the highest age-specific €afgmce. Women in this age group had the highest

prevalence among all age and gender subgroups.



129 Epidemiologic studies estimating disease burdeCfdrare sparse, particularly in the United

130  States. Moreover, there are limitations to thetadsstudies, which include use of interview or

131  questionnaires not specifically designed to idgr@itJ, self-report of diagnosis, selection and recal

132 biases within samples, or non-standardization efgence estimates to a national reference popuolati
133 Reports of worldwide prevalence estimates for Qtfjeawidely from 0.08% to 3.08%3which may be
134  areflection of these different methods of caseodoildentification (i.e., self report of diagnosis

135  diagnosis codes) and which may be a result ofritifiesample types (i.e., population vs single-cente
136  study periods, and inclusion criteria (i.e., agsurance type)

137 In the largest European study, 175,923 adults adies countries self-identified their diagnosis
138  of CU. The prevalence of CU was 0.51%, and womehehprevalence that was approximately twice that
139 of men. While the data were weighted to accounpfobability sampling, they were not standardiZed.
140 A questionnaire-based study in Poland included@iB8ividuals. The overall prevalence of CU was

141  0.6%. However patients who were at least 15 yelaag® were also included in this analysis which was
142  not standardized to the populatiSin the largest American questionnaire based std@p of 197,463
143  adults self-reported having ever been diagnosdd @lif. Women had over twice the standardized

144  prevalence of men. Standardized prevalence wasvaost be lowest among those aged 18-24 years and
145  highest in the 45- to 54-year age grétip.

146 Claims analyses have also been applied to ediatiiease burden in CU. In an Italian analysis
147  involving 14,859 CU patients, the point prevaleimc2013 was estimated to be 0.38%. This study

148 included patients who were at least 15 years af‘aigean American claims based analysis, the 1-year
149  period prevalence of CU was estimated to be of99.d8owever, this study may have underestimated
150  disease burden by only including patients with caruial insurancé Neither claims analysis

151  standardized estimates to their respective populatvhich limits the interpretation of true burd&ace
152  information was not reported. In a Korean analysituding patients aged at least 10years, the

153  prevalence of chronic or recurrent urticaria ovgeérs was estimated to be 0.38%. The prevalense wa

154  highest among patients aged 50-59 yé&ahs.a separate Korean claims analysis which indysiients
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of all ages, the prevalence of CU was 3.08%. Tlhgeel 0-9 years and 70-79 years had the highest
prevalenced! Finally, a small study analyzing claims from agbinhealth organization in Buenos Aires
identified 395 adults with CU which yielded a crystEnt prevalence of 0.34%%.

There are limits which warrant consideration wheefipreting the results of our study. We could
not capture patients who did not seek care in hagktems included in the database. The extenhicchw
our cohort underestimates CU frequency for thissaads unknown. While the case cohort was ideutifie
using a previously validated method, use of adrratise data for case identification is an impetfec
standard which may result in misclassification bilss study also has several strengths. The paual
estimate is based on one of the largest and ntusicatly diversified population samples in the \gdit
States. It is also drawn from patients with allirace types and self-pay patients across varymes tof
health care settings and from all census regiomsthese reasons, we believe these results may be
generalized in the United States.

In conclusion, we estimate that over 500,000 pebyihg in the United States suffer from CU,

most of whom are women and adults aged 40-59 years.
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250 Tablel: Demographic Characteristics for Adultswith Chronic Urticaria (N=69,570)

Characteristic n (%)
Gender
Female 51,010 (73.3%)
Male 18,560 (26.7%)
Age
18-29 11,690 (16.8%)
30-39 10,540 (15.2%)
40-49 11,880 (17.1%)
50-59 12,560 (18.1%)
60+ 22,900 (32.9%)
Race
Caucasian alone 48,700 (70.0%)
African American alone 8,660 (12.4%)
Othef 8,090 (11.6%)
Unknown 4,120 (5.9%)

251 ~ Sum of group-specific counts may not equal totaifte the database rounds counts to the nearest 10
252  2Otherincludes patients whose race was recorsiédiapanic/Latino”, “Asian”, “Multi-racial”, or

253  “Other”, as well as patients with two or more racesecord.



Tablell: Crudeand Standardized Group-Specific Prevalence Estimatesfor Chronic Urticaria in the United States

15

Number of Population CrudePrevalence Crude Standardized prevalence Standar dized
urticaria cases” size® per 100,000 Prevalence (%) per 100,000 population Prevalence (%)
population (95% CI)*™
(95% Cl)
Overall Population 69,57( 29,248,11 237.9 (236.-239.6 0.24 229.8 (228.-231.5 0.2¢
Gender
Female 51,010 16,570,240 307.8 (305.2-310.5) 0.31 309.3 (306.6-312.1) 0.31
Male 18,560 12,677,870 146.4 (144.3-148.5) 0.15 145.5 (143.4-147.7) 0.15
Age (years)
18-29 11,690 5,327,420 219.4 (214.5-223.4) 0.22 213.5 (209.6-217.4) 0.21
30-39 10,540 4,777,460 220.6 (216.4-224.9) 0.22 207.2 (203.2-211.2) 0.21
40-49 11,880 4,432,000 268.1 (263.3-272.9) 0.27 256.3 (251.7-261.0) 0.26
50-59 12,560 4,954,020 253.5 (249.1-258.0) 0.25 246.1 (241.8-250.5) 0.25
60-69 22,900 9,757,210 234.7 (231.7-237.8) 0.23 228.3 (225.3-231.3) 0.23
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Race
Caucasian
African American
Other

Unknown

48,690
8,670
8,110

4,120

17,971,380
2,827,520
2,386,140

6,063,120

270.9 (268.5-273.3)
306.6 (300.2-313.2)
339.9 (332.5-347.4)

68.0 (65.9-70.1)

0.27

0.31

0.34

0.07

261.9 (259.5-264.3)
291.6 (285.4-297.9)
330.5 (323.2-337.8)

68.2 (66.1-70.4)

0.26

0.29

0.33

0.07

a — Sum of group-specific counts may not equal dtsince the database rounds counts to the nekdest

b — Gender comparisons are adjusted for age. Agggromparisons are adjusted for gender. Race ctsopa are adjusted for gender and age.

The gender and age distribution of the 2010 U.$%sGg population was used as the standard popuylatitn5 age groups: 18-29, 30-39, 40-49,

50-59, and 60+.

¢ — Reference groups for gender, age, and raceartsops were female, age group 40-49 years, andaSen, respectively. All comparisons

between standardized subgroups were significaht avii-value < 0.001, except for age groups 40-48syand 50-59 yeas where p = 0.0016.




Tablelll: Age-Specific Prevalences of Chronic Urticaria by Gender

Agegroup Male Female
(vears)

CU Cases | Prevalence per 100,000 | CU Cases Prevalence per 100,000

population

18-29 520 245.2 (224.5-267.2) 970 342.2 (321.0-364.5)
30-39 310 168.9 (150.6-188.8) 1,020 355.0 (333.6-377.5)
40-49 450 259.6 (236.1-284.7) 1,270 513.8 (485.9-542.9)
50-59 410 256.1 (231.9-282.2) 1,070 503.9 (474.1-535.0)
60+ 620 232.0 (214.1-251.0) 1,470 408.£(388.2-430.2

Abbreviation: CU, chronic urticaria

P < .001 for all age-specific comparisons betweatemand females.
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Capsule Summary

« Disease burden of chronic urticariain the United Statesis poorly understood.

«  Over 500,000 peopleliving in the United States are estimated to suffer from CU, most of whom
are women and adults aged 40-59 years, who may benefit from engaging a dermatol ogist.



