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ABSTRACT

Background: Chronic idiopathic urticaria (CIU)/spontaneous urticaria (CSU) is defined by the presence of wheals,
angioedema, or both for =6 weeks, with or without an identifiable trigger. Real-world health care data among children with
CIU/CSU remain scarce.

Objectives: To describe treatment patterns, health care resource utilization (HRU), and costs in pediatric patients with
CIU/CSU (<12 years old) and to compare these with pediatric patients without CIU/CSU.

Methods: A commercial administrative claims data base (September 2013 to June 2016) was used. The CIU/CSU cohort
included pediatric patients with either two or more claims for a diagnosis of urticaria =6 weeks apart or one or more claims
for a diagnosis of urticaria and one or more claims for a diagnosis of angioedema =6 weeks apart (index was defined as the first
claim). The control cohort comprised pediatric patients without urticaria or angioedema (index randomly assigned). Patients
with <6 months of eligibility before and after the index date were excluded. HRU and costs were compared between the cohorts
during the observation period after propensity score matching.

Results: A fotal of 6109 pediatric patients with CIU/CSU were selected, and 6107 were 1:1 matched with controls. The
patients with CIU/CSU who had a mean * standard deviation age of 4.58 * 3.36 years, and 47.9% were girls. CIL/CSU-
related medication use increased after diagnosis (e.g., baseline versus 6-month follow-up, 2.2 versus 8.0% for nonsedating
prescription H, antihistamines; 7.4 versus 17.4% for oral corticosteroids). Relative to the controls, the patients with CIU/CSU
had higher rates of HRU (incidence rate ratios of 1.71, 2.39, and 2.07 for inpatient, emergency department, and outpatient
visits, respectively; all p < 0.01), and higher all-cause per patient per year costs (mean cost differences of $2090, $1606, and
$483 for total, medical, and pharmacy costs, respectively; all p < 0.01).

Conclusion: This study highlighted unmet needs in pediatric patients with CIU/CSU who had increased medication (e.g.,
oral corticosteroids) and HRU burden after a diagnosis for CIU/CSU, and higher rates of HRU and costs relative to those

without CIU/CSU.

(Allergy Asthma Proc 39:201-211, 2018; doi: 10.2500/aap.2018.39.4129)

hronic idiopathic urticaria (CIU) and chronic spon-
taneous urticaria (CSU) are defined by the presence
of wheals, angioedema, or both for at least 6 weeks with
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or without an identifiable trigger.' Nonsedating H; an-
tihistamines (hereinafter referred to as H; antihistamines)
constitute the standard of care for urticaria, and dosage
can be gradually increased up to fourfold of the approved
dose as a second-line treatment.'™ Third-line treatments,
such as leukotriene receptor antagonists, H, histamine
blockers, oral corticosteroids (OCS), and omalizumab can
be used in combination with H; antihistamines for pa-
tients who do not respond well to H; antihistamine
monotherapy.'™ Although these treatment guidelines are
for adults, the same is recommended in children based on
clinical consensus. For pediatric chronic urticaria cases,
treatments approved by the U.S. Food and Drug Admin-
istration include the H, antihistamines cetirizine,* fexofe-
nadine,® desloratadine,® and levocetirizine” for patients
>6 months old; and loratadine® for patients >2 years old.

Unlike adult CIU/CSU, pediatric CIU/CSU is of-
ten associated with infections,”' which indicates
that disease etiology and treatment efficacies may be
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different among adults and children.'"'* The litera-
ture on pediatric CIU/CSU remains scarce,'® with
only a few studies that analyzed clinical out-
comes.'*" The prevalence of pediatric CIU/CSU
was estimated at 0.1-0.3% in the United Kingdom.'®
Another study, conducted in Spain, reported the prev-
alence of urticaria among patients <14 years old re-
ferred to an allergy department as 7%, among whom
18% of the patients had chronic cases.” Few studies
characterized the CIU/CSU economic and health care
burden'®"?* and even fewer investigated this matter for
different age groups of CIU/CSU,* such as for chil-
dren. Accordingly, this study aimed to address two
objectives (1): to describe baseline characteristics, treat-
ment patterns, health care resource utilization (HRU),
and costs in pediatric (<12 years old) patients with
CIU/CSU, and (2) to assess the incremental HRU and
costs associated with pediatric CIU/CSU by compar-
ing these outcomes with those observed in pediatric
patients without CIU/CSU diagnoses.

METHODS

Data Source

Insurance claims from the Truven Health Analytics
MarketScan Commercial Claims and Encounters data
base (September 1, 2013, to June 30, 2016) included
information on outpatient (OP) and inpatient medical
claims, OP prescription drug dispensing claims, and
eligibility. The data bases were fully compliant with
the Health Insurance Portability and Accountability
Act, and, thus, no ethics board review was required.

Study Design

The first and second objectives were addressed by us-
ing a retrospective cohort and retrospective matched-
cohort designs, respectively. For patients in the CIU/
CSU cohort, the index date was defined as the date of
the first CIU/CSU-related diagnosis (i.e., idiopathic ur-
ticaria [the International Classification of Diseases, Ninth
Revision, Clinical Modification {ICD-9-CM} code 708.1x;
the International Classification of Diseases, Tenth Revision,
Clinical Modification {ICD-10-CM} code L50.1xx], other
urticaria [ICD-9-CM code 708.8x; ICD-10-CM code
L50.8xx], unspecified urticaria [ICD-9-CM code 708.9x;
ICD-10-CM code L50.9xx], or angioedema [ICD-9-CM
code 995.1x; ICD-10-CM code T78.3]). For the control
cohort, the index date was randomly assigned such
that the distribution of the time from the start of the
continuous eligibility period to the index date in the
control cohort was similar to that observed in the CIU/
CSU cohort. The baseline period was defined as the
6-month period before the index date. The observation
period spanned the period between the index date and
the earliest date of health plan disenrollment or the end
of data availability.
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Inclusion and Exclusion Criteria

Because no specific diagnosis code exists for CIU/
CSU, identification of patients with CIU/CSU relied on
an established claims-based algorithm.*** Briefly, pa-
tients were included in the CIU/CSU cohort if they had
(1) at least two independent claims with a diagnosis of
idiopathic, other, or unspecified urticaria at least 6
weeks apart; or (2) at least one claim with a diagnosis
of idiopathic, other, or unspecified urticaria, and at
least one other claim with a diagnosis of angioedema at
least 6 weeks apart. Patients in the control cohort had
no diagnoses for idiopathic, other, or unspecified urti-
caria, or for angioedema during the study period. For
both cohorts, only the patients <12 years old at the
index date and with a minimum of 6 months of con-
tinuous eligibility before and after the index date were
included.

Study Measures

Study measures included patients’ baseline charac-
teristics, treatment patterns, and all-cause versus CIU/
CSU-related HRU and costs (i.e., pharmacy and med-
ical costs). HRU and medical costs were reported by
the type of service: inpatient, emergency department
(ED), and OP (broken down into urgent care facility,
home care, office, ambulatory surgery center, and
other OP visits). Treatment patterns were evaluated
during the first 6, 12, and 24 months of follow-up
among the patients with sufficient follow-up, and in-
cluded (1) the proportions of patients prescribed spe-
cific CIU/CSU-related treatments, (2) pill burden of
any drug (the ratio of the total number of drug pills
prescribed to the number of days during a given pe-
riod), and (3) types of medical specialists visited. All-
cause HRU and costs per patient per year (PPPY) were
calculated for both cohorts, whereas CIU/CSU-related
HRU and costs, identified by using the aforementioned
CIU/CSU-related diagnosis codes, were calculated
only for the CIU/CSU cohort.

Statistical Analysis

Descriptive statistics were used to summarize patient
baseline characteristics, baseline all-cause HRU and costs,
and treatment patterns. Means * standard deviations
(SD) and medians were used to describe continuous vari-
ables; frequencies and percentages were used to describe
categorical variables. Patients were matched 1:1 based on
the propensity score (PS) to adjust for differences in base-
line characteristics between the CIU/CSU and control
cohorts.** Briefly, PS, defined as the probability of a
given patient to be in the CIU/CSU cohort, was esti-
mated by using a multivariate logistic regression
model conditional on age, gender, region, insurance
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CIU/CSU cohort

Control cohort

n=622,234

Patients with > 1 claim for idiopathic, other, or unspecified urticaria during the study period'?

Control patients with both medical and drug coverage during
the study period >
n =150,230

l

|

Diagnosed CIU/CSU based on algorithm’:

6 weeks apart'*
n = 64,395 (10%)

> 2 independent claims with a diagnosis for idiopathic, other, or unspecified urticaria > 6 weeks
apart or > 1 claim with a diagnosis for urticaria and > 1 claim with a diagnosis for angioedema >

Patients without any claim for urticaria and angioedema
during the study period'**

n = 150,230 (100%)

Patients with a valid randomly generated index date®
n = 82,206 (55%)

|

< 12 years of age at the index date’
n =11,616 (18%)

< 12 years of age at the index date®
n = 68,124 (83%)

> 6 months of eligibility prior to the index date®
n =7,042 (61%)

> 6 months of eligibility prior to the index date®
n = 58,169 (85%)

> 6 months of eligibility after the index date’
n=6,109 (87%)

> 6 months of eligibility after the index date®
n =41,687 (72%)

Figure 1. Cohort selection flow charts. Notes: (1) Idiopathic urticaria: ICD-9-CM code 708.1x, and ICD-10-CM code L50.1xx; other
urticaria: ICD-9-CM code 708.8x and ICD-10-CM code L50.8xx; unspecified urticaria: ICD-9-CM code 708.9x and ICD-10-CM code
L50.9xx; (2) the study period was from September 1, 2013, to June 30, 2016; (3) claims algorithm was validated by Ref. 23; (4) angioedema:
ICD-9-CM code 995.1x and ICD-10-CM code T78.3; (5) the index date for the CIU/CSU cohort was the date of the first claim for idiopathic,
other unspecified urticaria, or angioedema during the study period; and (6) the index date for the control cohort was randomly selected to
mimic the index date of the patients with CIU/CSU. Note that a patient with a randomly generated index date that was beyond the end of

his or her enrollment period was excluded.

plan, year of index date, and the Quan-Charlson co-
morbidity index (Quan-CCI).>>?® Differences before
and after PS matching were assessed by using stan-
dardized differences, and a value of <10% indicated
well-balanced characteristics.*” Univariate Poisson and
linear regression models were used to compare all-
cause HRU and costs between the PS-matched cohorts.
Results were reported as incidence rate ratios, and
mean cost differences (MCD) for HRU and costs, re-
spectively. The robust variance estimation was used to
estimate the 95% confidence intervals (CI) for inci-
dence rate ratios and to account for the correlation in
the PS-matched data. A bootstrap approach (500 resa-
mples) with a robust variance estimator was used to
estimate the 95% ClIs for MCDs to account for the
non-normal distribution of the cost data. All cost data
were adjusted to 2016 dollars based on the U.S. Con-
sumer Price Index. All analyses were performed by
using SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

A total of 64,395 patients with CIU/CSU were iden-
tified, among whom 6109 were pediatric patients who
met all inclusion criteria for the CIU/CSU cohort,
whereas a total of 41,687 pediatric patients were in-
cluded in the control cohort (Fig. 1). In the CIU/CSU
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cohort, the mean = SD age was 4.58 *+ 3.36 years, and
approximately half of the patients (47.9%) were girls
(Table 1). Moreover, 34.9% of the patients had atopic
conditions, among which eczema and/or atopic der-
matitis (15.9%), allergic rhinitis (12.2%), and asthma
(10.2%) were the most prevalent. Most common diag-
noses in the CIU/CSU cohort during the baseline pe-
riod were related to routine checks (51.2%) and respi-
ratory infections (16.5-25.2%).

After 6 months of follow-up, compared with base-
line, patients with CIU/CSU had more claims for the
following CIU/CSU-related drug categories (Table 2):
prescription H; antihistamines (8.0 versus 2.2%), OCS
(17.4 versus 7.4%), leukotriene receptor antagonists
(11.5 versus 6.5%), prescription H, histamine blockers
(7.2 versus 2.6%), and anxiolytics (10.3 versus 2.8%).
Pediatricians were consulted by a majority of the chil-
dren (74.2% at baseline versus 81.4% at 6 months of
follow-up), and more patients with CIU/CSU visited
allergists/immunologists (6.7% at baseline versus
43.9% at 6 months of follow-up) as well as other spe-
cialists (albeit to a lesser extent). After 6 months of
follow-up, the proportion of patients who received
combination therapies was small (=1.3%) and the
mean * SD pill burden was 1.89 * 3.60 dispensing
units/day.
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Table 2 Treatment patterns during the baseline period and the observation period in the CIU/CSU cohort

Baseline Period Observation Period
Patients with CIU/CSU At the 6-mo At the 12-mo At the 24-mo
(n = 6109) Follow-up Follow-up Follow-up
(n = 6109) (n = 4444) (n = 1191)
CIU/CSU claims, mean *= SD 0.43 * 1.23 (0.00) 1.06 * 2.14 (0.00) 1.71 = 3.48 (0.00) 2.61 = 6.26 (0.00)
(median), no. claims
Individual CIU/CSU treatment
use, no. (%)
Nonsedating prescription H, 132 (2.2) 489 (8.0) 442 (9.9) 138 (11.6)
antihistamines
Cetirizine 86 (1.4) 291 (4.8) 257 (5.8) 80 (6.7)
Desloratadine 3(0.0) 10 (0.2) 12 (0.3) 6 (0.5)
Fexofenadine 2 (0.0) 7 (0.1) 8(0.2) 2(0.2)
Levocetirizine 36 (0.6) 186 (3.0) 167 (3.8) 53 (4.5)
Loratadine 7 (0.1) 14 (0.2) 22 (0.5) 9(0.8)
Other antihistamines 33 (0.5) 68 (1.1) 73 (1.6) 28 (2.4)
Oral corticosteroids 454 (7.4) 1061 (17.4) 956 (21.5) 308 (25.9)
Cortisone acetate 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
Dexamethasone 41 (0.7) 45 (0.7) 52 (1.2) 18 (1.5)
Hydrocortisone 4(0.1) 3(0.0) 3(0.1) 1(0.1)
Methylprednisolone 6 (0.1) 47 (0.8) 36 (0.8) 12 (1.0)
Prednisolone 281 (4.6) 661 (10.8) 609 (13.7) 193 (16.2)
Prednisone 137 (2.2) 365 (6.0) 321 (7.2) 112 (9.4)
Immunosuppressant agents 0 (0.0) 0(0.0) 0(0.0) 0(0.0)
Leukotriene receptor antagonists 400 (6.5) 705 (11.5) 653 (14.7) 178 (14.9)
Montelukast 400 (6.5) 705 (11.5) 653 (14.7) 178 (14.9)
H, histamine blockers 161 (2.6) 442 (7.2) 397 (8.9) 117 (9.8)
Cimetidine 0 (0.0) 6 (0.1) 3(0.1) 1(0.1)
Ranitidine 144 (2.4) 379 (6.2) 340 (7.7) 101 (8.5)
Famotidine 11 (0.2) 61 (1.0) 57 (1.3) 14 (1.2)
Nizatidine 9(0.1) 5(0.1) 6 (0.1) 2(0.2)
Anti-inflammatory agents 1 (0.0) 2 (0.0) 2 (0.0) 2(0.2)
Anxiolytics 173 (2.8) 627 (10.3) 510 (11.5) 161 (13.5)
Antidepressants 36 (0.6) 48 (0.8) 45 (1.0) 20 (1.7)
Pill burden, dispensing units, — 1.89 = 3.60 (0.89) 1.65 = 3.02 (0.86) 1.41 = 2.58 (0.76)
mean *= SD (median)*
Physician specialty, no. (%)#
Dermatology 265 (4.3) 501 (8.2) 511 (11.5) 193 (16.2)
Allergy and immunology 410 (6.7) 2684 (43.9) 2117 (47.6) 618 (51.9)
Pediatric 4533 (74.2) 4972 (81.4) 3818 (85.9) 1068 (89.7)
Acute care hospital 1769 (29.0) 2433 (39.8) 2215 (49.8) 695 (58.4)
Family practice 926 (15.2) 1120 (18.3) 1045 (23.5) 358 (30.1)
Laboratory 918 (15.0) 1706 (27.9) 1574 (35.4) 556 (46.7)
Emergency medicine 736 (12.0) 1035 (16.9) 1023 (23.0) 361 (30.3)
Radiology 649 (10.6) 724 (11.9) 848 (19.1) 331 (27.8)
Urgent care facility 408 (6.7) 486 (8.0) 513 (11.5) 205 (17.2)
Other§ 2591 (42.4) 3222 (52.7) 2900 (65.3) 903 (75.8)

CIU = chronic idiopathic urticaria; CSU = chronic spontaneous urticaria; SD = standard deviation.

*Calculated by dividing the total number of dispensing units over a given assessment period by the duration of the assessment
period.

#Physician specialty was defined as having a claim with a physician specialty during the observation period; a physician
specialty was identified by using the variable “Provider type,” provided by Truven based Truven Health standard values; a
patient may have multiple physician specialties during the baseline period.

§The remaining other physician specialties were merged together with the most commonly reported being otolaryngology, medical
physician, internal medicine, nurse practitioner, multispecialty physician group, pathology, anesthesiology, and supply center.

All the 6109 patients with CIU/CSU were matched ble 1). CIU/CSU-related comorbidities were more
1:1 with control patients. Matching resulted in cohorts prevalent in the CIU/CSU cohort relative to the control
balanced in terms of demographics and Quan-CCI (Ta- cohort. The mean * SD duration of the observation
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All-cause healthcare resource CIU/CSU Control CIU/CSU vs. Control
utilization (PPPY), mean + SD (N=6,107) (N =16,107) IRR (95% CI) ' P-value '
[median]
Lower HRU Higher HRU
compared to the | compared to the
control cohort | control cohort
1 >
i
1
Inpatient visits 0.03+£0.27[0.00]  0.02 £ 0.20 [0.00] e 1.71 (1.16, 2.53) 0.007*
|
Inpatient days 0.14+1.72[0.00]  0.06 = 0.85 [0.00] — 1.88 (1.15,3.07) 0.013*
|
1
Emergency department visits 0.60 £ 1.05[0.00]  0.24 £ 0.63 [0.00] ' = 2.39(2.22,2.58) <0.001*
i
1
Outpatient/other visits 11.79 + 12.85 [8.41] 5.56+9.50 [3.53] I HEH 2.07(1.97,2.17) <0.001*
1
1
1
Urgent care facility visits 0.29+0.73 [0.00]  0.16 £ 0.50 [0.00] ' —E 1.82 (1.65,2.01) <0.001*
i
1
Home care visits 0.49 +4.69 [0.00]  0.40 £ 6.12 [0.00] —a— 1.43 (0.95, 2.15) 0.085
i
Office visits 10.73 £ 10.93 [7.82] 4.91 £ 6.61 [3.28] i HEH 2.10(2.01,2.20) <0.001*
1
1
1
Visﬁ:‘bulamry surgety center 0.02+0.15[0.00]  0.01+0.10[0.00] o 2.05(1.42,2.96)  <0.001*
1
1
1
Other outpatient visits 0.26 £2.32[0.00]  0.09 £ 0.85 [0.00] ! 2.94 (2.00, 4.33) <0.001*
00 05 1.0 15 20 25 30 35 40 45

Incidence Rate Ratio (95% CI)

Figure 2. Comparison of health care resource utilization between the PS-matched CIU/CSU and control cohorts during the observation
period. Note: (1) The incidence rate ratios were estimated by using univariate Poisson models for the PS-matched cohorts. The 95% Cls and
p values for incidence rate ratios were calculated by using the robust variance estimator to account for the correlation in the matched data.
PS = propensity score; CILL = chronic idiopathic urticaria; CSU = chronic spontaneous urticaria; CI = confidence interval; IRR = incidence
rate ratio; PPPY = per patient per year; SD = standard deviation.

period was similar between the cohorts (CIU/CSU
cohort of 516 * 195 days versus control cohort of 501 =
183 days; standardized difference, 5.6%).

Comparing the all-cause HRU between the matched
cohorts revealed that the patients with CIU/CSU
stayed in the hospital 1.9 times longer, had 1.7 times
more hospitalizations, 2.4 times more ED visits, and 2.1
times more OP visits than the control patients (all p <
0.05) (Fig. 2) during the observation period. All the
categories of OP visits except for home care visits were
also significantly more frequent among the patients
with CIU/CSU compared with the control patients.

During the observation period, pharmacy costs
(MCD $483 PPPY [95% CI, $378-$626 PPPY]) and med-
ical costs (MCD $1606 PPPY [95% CI, $1043-$2287
PPPY]) were significantly (p < 0.001) higher among the
patients with CIU/CSU compared with the control
patients, which resulted in a higher total health care
cost (MCD $2090 PPPY [95% CI, $1483-$2808 PPPY];
p < 0.001) (Table 3). Incremental OP costs (MCD $913
PPPY [95% CI, $641-$1163 PPPY]; p < 0.001) repre-
sented the majority (56.8%) of incremental medical
costs. All the categories of OP costs, except home care
costs, were higher among the patients with CIU/CSU
compared with the control patients (all p < 0.05).
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Compared with all-cause costs in the CIU/CSU co-
hort, CIU/CSU-related costs were lower (e.g., the
mean * SD for all-cause total health care cost was
$4079 = $20,781 PPPY versus $455 = $1152 PPPY for
CIU/CSU-related) and represented ~25% ($455/$2090)
of the incremental total health care costs (Table 3).
Similarly, CIU/CSU-related HRU represented only a
minority of all-cause HRU (data not shown).

DISCUSSION

To the best of our knowledge, this was one of the first
studies that described pediatric CIU/CSU treatment
patterns and compared HRU and costs between a pe-
diatric CIU/CSU and control populations, which
thereby highlighted the incremental disease burden of
pediatric CIU/CSU. Of note, matching resulted in co-
horts with similar demographics and baseline comor-
bidities, as illustrated by the balanced mean Quan-CCIL.
Thus, the comparisons presented in this study allowed
us to estimate the incremental CIU/CSU burden rela-
tive to patients without CIU/CSU, who are otherwise
similar, by using an established approach in the cost of
illness studies.”

In this study, an analysis of treatment patterns indi-
cated that the medication burden and visits to aller-
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gists/immunologists increased after a CIU/CSU diag-
nosis. Moreover, a comparison of the pediatric CIU/
CSU cohort with the control cohort revealed that the
pediatric patients with CIU/CSU had HRU rates ap-
proximately twice as high as the control children,
which translated to a disease burden of ~$2100 PPPY
in this subpopulation. Also, only a minority of HRU
and all-cause costs were CIU/CSU related, which in-
dicated that CIU/CSU was associated with comorbidi-
ties that significantly contributed to the disease health
care burden. Further research is warranted to identify
the cost drivers in CIU/CSU.

Although the relative proportion of prescribed H,
antihistamines increased between baseline and the fol-
low-up period, the proportion of patients who received
antihistamine therapy was relatively low, despite H,
antihistamines being a first-line treatment for chronic
urticaria among the children.">* However, these num-
bers were likely underestimated due to availability of
over-the-counter (OTC) antihistamines, which are not
captured in insurance claims. In fact, 72% of the pa-
tients with CIU/CSU were reported to be under anti-
histamine treatment in a study when using medical
records as a data source.”

In addition, consistent with several other studies that
mostly involved adult patients,**™** our study indi-
cated that OCS were one of the most frequently pre-
scribed drug categories after a CIU/CSU diagnosis.
However, this high proportion may represent brief
courses of OCS therapy aimed to help patients gain
better control over their symptoms before moving on
to another therapy' instead of a long-term continuous
treatment strategy. Moreover, the finding that aller-
gists/immunologists were consulted by a larger pro-
portion of the patients with CIU/CSU after the disease
diagnosis supported the notion that primary care phy-
sicians often refer chronic urticaria cases to these spe-
cialists.>*?! This result was also consistent with find-
ings from Zazzali et al.”* who reported allergists/
immunologists as the most frequent urticaria-care
physicians in 42.7% of cases in a mostly adult patient
population.”

Among the HRU outcomes, the mean absolute num-
ber of office visits PPPY (10.73) was consistent with the
number reported by Broder et al.*! for U.S. patients <5
years of age (12.2) and ages between 6 and 11 years old
(10.5). Moreover, the fact that incremental medical
costs were largely driven by incremental costs related
to OP visits was consistent with the idea that CIU/CSU
is essentially an OP disease.” In addition, the fact that
urticaria-related HRU and costs represented ~25% of
the health care burden indicated that a significant pro-
portion of the CIU/CSU total burden could be ex-
plained by the presence of comorbidities associated
with CIU/CSU and was consistent with similar results
from Broder et al.*!

210

Also, although quality of life related outcomes were
not analyzed in the present study, previous studies in
the literature indicate that CIU/CSU may have a con-
siderable burden on the quality of life of pediatric
patients, which leads to school absenteeism and de-
creased school performance among other factors.'>>
Although this study allowed us to estimate the incre-
mental CIU/CSU burden relative to otherwise similar
patients without CIU/CSU, comparing patients with
CIU/CSU with those with another chronic condition,
like asthma, could answer another interesting ques-
tion, whether one condition has a higher burden than
the other. Further research will be necessary to address
this question.

Limitations

This study was subjected to a number of limitations.
First, administrative claims data bases have inherent
limitations, such as potential miscoding, billing inac-
curacies, and missing data. Second, the reliability of the
algorithm to identify CIU/CSU specifically among pe-
diatric patients was not verified. Moreover, given that
the currently available ICD-9-CM and ICD-10-CM
codes did not allow differentiation of urticaria based
on its duration, a few cases of atopic urticaria might
have been included in the CIU/CSU cohort. Third, the
randomly generated index date in the control cohort
may not have been on a day when a patient had a
medical visit, whereas the patients with CIU/CSU had
a visit on the index date as well as associated costs.
However, because costs of all CIU/CSU visits ac-
counted for only ~10% of total health care costs in the
CIU/CSU cohort, we did not expect costs of one visit to
impact the conclusions. Fourth, antihistamines are now
widely prescribed in the form of OTC drugs, which
were not possible to capture by using insurance claims.
However, Broder et al.*' estimated this missing cost at
only $25 PPPY, which indicated that OTC medications
only mildly impacted the results. Fifth, pharmacy
claims data did not necessarily imply that medications
were actually taken. Patients might not have adhered
to the treatment regimen as prescribed, and the actual
consumption of medication may be overestimated.
Sixth, this observational retrospective study may be
biased by unmeasured confounders.

CONCLUSION

Pediatric patients with CIU/CSU are treated simi-
larly to adult patients due to the limited clinical and
epidemiologic information on this subpopulation. This
study showed that the patients with CIU/CSU who
were <12 years of age had increased medication and
health care burden after the CIU/CSU diagnosis, higher
rates of HRU, and higher health care costs compared with
pediatric patients without CIU/CSU. Moreover, this
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study found that OCS were the most frequently pre-
scribed drugs after the CIU/CSU diagnosis, whereas the
proportion of patients with prescribed antihistamine
therapy was relatively low. Overall, results of our study
indicated that the pediatric patients with CIU/CSU had
unmet needs and that a better understanding of the bur-
den of illness in this population may help guide clinical
practice.
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