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ackground: There is no specific International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-
-CM) code for chronic idiopathic urticaria or spontaneous urticaria (CIU/CSU), a skin condition characterized by
ives and angioedema lasting at least 6 weeks with no known cause.
bjective: To validate an ICD-9-CMebased algorithm for identification of patients with CIU/CSU and thus

facilitate claims-based research.
Methods: Patient records were reviewed at 4 US practices. Patients included in the study were from a random
sample of those identifiedby their physician as havingCIU/CSUor because theymet the followingdiagnosis-based
algorithm: (1) at least 2 outpatient ICD-9-CM diagnosis codes 708.1, 708.8, or 708.9 at least 6 weeks apart or (2) 1
outpatient diagnosis of 708.1, 708.8, or 708.9 and 1 diagnosis of 995.1 at least 6 weeks apart. Data collected
included ICD-9-CM codes, diagnoses of urticaria and allergy-related conditions, and medication use. Sensitivity
and positive predictive valuewere calculated. The studywas approved by theWestern Institutional ReviewBoard.
Results: One hundred forty-nine patient records were reviewed (mean age 41.1 years; 73.8% were women;
69.1% were white): 115 were identified with the diagnosis-based algorithm, 90 were patients with “known
CIU/CSU”, and 56 were in the 2 groups. The mean duration of CIU/CSU was 2.9 to 3.1 years. The 2 cohorts
most frequently had diagnoses of idiopathic urticaria, unspecified urticaria, and other specified urticaria. The
diagnosis-based algorithm had a positive predictive value of 90.4% and a sensitivity of 71.1%.
Conclusion: The high positive predictive value suggests that patients identified using the algorithm are highly
likely to have CIU/CSU. The 71.1% sensitivity suggests that most patients with CIU/CSU will be identified. The
validation statistics support the use of the diagnosis-based algorithm in claims-based research, although
future studies could refine the algorithm further.
� 2015 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.
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Chronic idiopathic urticaria or spontaneous urticaria (CIU/CSU) is a
debilitatingheterogeneous skin condition that affects individuals of all
ages and can last for several years.1e5 CIU/CSU also is known to
significantly decrease patients’ quality of life.6e9 Often co-occurring
with angioedema, CIU/CSU is characterized by daily or almost daily
symptoms such as itchy hives orwheals lasting longer than 6weeks. It
is prevalent in approximately 0.08% to 0.5% of the population and
predominately affects women.1e5,10e12

Different studies have investigated the underlying biologic
mechanisms and management of CIU/CSU,13,14 but few have
lsevier Inc. All rights reserved.
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Figure 1. Algorithm construction. ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification.
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examined epidemiology, treatment patterns, or burden of
illness,8,9 which includes the effects of comorbidity, health care
costs, and use. This could be because CIU/CSU is difficult to
assess in the general population and a lack of an International
Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) diagnosis code for CIU/CSU limits secondary data
analyses. One study used health insurance claims to describe
patterns of health service use in CIU/CSU.12 These findings were
consistent with prior results,2,3,5,10,15 but the ICD-9-CM algo-
rithms used to identify patients with CIU/CSU had not been
validated, potentially limiting the reliability of the findings.

To enable accurate research using administrative claims, a
multicenter chart review was conducted to validate and revise the
previously used ICD-9-CMebased algorithms that could be used to
identify patients with CIU/CSU. Then, the resulting algorithms were
tested in an insurance claims database.

Methods

Study Design and Setting

A retrospective review of patients’ medical and billing records
was conducted at 4 specialized asthma and allergy centers in the
United States, with a large volume of CIU/CSU, a wide variety of
practice settings, and different geographic regions. The ICD-9-CM
algorithm also was tested in an insurance claims database. The
Western Institutional Review Board (www.wirb.com) approved the
study (protocol 1140461).

Patient Population

Chart review included a random sample of patients who (1)
met an ICD-9-CM code algorithm or (2) were identified by their
physician as having CIU/CSU. Patients in the algorithm positive
sample had 2 outpatient diagnoses of idiopathic urticaria (ICD-
9-CM code 708.1), other specified urticaria (708.8), or unspeci-
fied urticaria (708.9), with the 2 diagnoses at least 6 weeks
apart, or had 1 outpatient diagnosis of 708.1, 708.8, or 708.9 and
1 diagnosis of 995.1 (angioneurotic edema) at least 6 weeks
apart. The 6-week interval was used to avoid identifying pa-
tients with acute urticaria conditions that resolved in a short
period. Patients who did not have at least 1 visit to the study site
from January 1, 2010 through June 1, 2013 were excluded. The
goal was to achieve a relatively large sample size by including
150 eligible patients divided among the 4 centers. The algo-
rithms were tested in a patient population selected from a
Health Insurance Portability and Accountability Act compliant
administrative claims database, containing data on approxi-
mately 28 million patients.
Data Collection

Study abstractors (site clinical office staff) were trained in
screening charts and data entry. Data were collected using a
secure, Web-based application (http://www.project-redcap.org/;
supported by grant UL1TR000011 from the National Center for
Advancing Translational Sciences at the National Institutes of
Health). Medical and billing record data were collected from
January 1, 2010 through June 1, 2013 for every patient. Medical
record data included demographics (age, sex, and race or
ethnicity), presence of angioedema, various urticaria conditions
(physical urticaria, contact urticaria, urticaria vasculitis, and
other urticaria conditions), allergy-related conditions (angioe-
dema, asthma, allergic rhinitis, atopic dermatitis, allergic pur-
pura, and other allergy conditions), and medication use. Billing
record data included the use of ICD-9-CM codes 708.1 (idiopathic
urticaria), 708.2 (urticaria due to cold and heat), 708.3 (derma-
tographic urticaria), 708.4 (vibratory urticaria), 708.5 (cholin-
ergic urticaria), 708.8 (other specified urticaria), 708.9 (urticaria,
unspecified), and 995.1 (angioneurotic edema).

Statistical Analysis

Validation statistics included positive predictive value (PPV) and
sensitivity. PPV is defined as the proportion of confirmed cases
(“true positives”) of all patients identified by a test (“test posi-
tives”).16 Sensitivity is defined as the proportion of patients
correctly identified by a test (“true positives”) in a group known to
have the condition (“condition positives”).16 PPV was calculated
only for patients from the algorithm positive sample (the “test
positives”), and sensitivity was calculated only for patients known
to have CIU/CSU (the “condition positives”). Descriptive statistics
summarizing the distribution of demographics, ICD-9-CM codes,
duration of CIU/CSU, urticaria conditions, allergy-related condi-
tions, and medication use were reported. Missing data were not
imputed.

The main algorithm (“diagnosis-based algorithm”) had 2
components (Fig 1). The first component (“urticaria component”)
identified patients with at least 2 outpatient ICD-9-CM diagnoses
of urticaria (idiopathic, other specified, or unspecified) at least 6
weeks apart. The second component (“angioedema component”)
identified patients with 1 outpatient ICD-9-CM diagnosis of urti-
caria and 1 of angioedema at least 6 weeks apart. The algorithm
proposed by Zazzali et al12 had a third component that identified
people with 1 outpatient ICD-9-CM diagnosis of urticaria and an
overlapping supply of a prescription antihistamine and a second
antihistamine, montelukast, cyclosporine, methotrexate, or oral
corticosteroids. During initial testing for the present study using

http://www.wirb.com
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Table 1
Patients’ demographics and clinical characteristics

Algorithm
positivea

(n ¼ 115)

Known CIU/CSU
(n ¼ 90)

All (N ¼ 149)

Age (y), mean (SD) 41.0 (21.7) 44.6 (17.6) 41.1 (20.8)
Age (y), n (%)
�11 13 (11.3) 0 (0) 13 (8.7)
12e17 12 (10.4) 8 (8.9) 16 (10.7)
18e34 19 (16.5) 21 (23.3) 28 (18.8)
35e44 15 (13.0) 12 (13.3) 20 (13.4)
45e54 25 (21.7) 21 (23.3) 30 (20.1)
55e64 15 (13.0) 18 (20.0) 23 (15.4)
�65 16 (13.9) 10 (11.1) 19 (12.8)

Female, n (%) 86 (74.8) 66 (73.3) 110 (73.8)
Race or ethnicity, n (%)
White 81 (70.4) 55 (61.1) 103 (69.1)
Black or African American 9 (7.8) 9 (10.0) 15 (10.1)
Other or multiple 4 (3.5) 2 (2.2) 6 (4.0)
Unknown 21 (18.3) 24 (26.7) 25 (16.8)

ICD-9-CM codes, n (%)
708.1 Idiopathic urticaria 63 (54.8) 54 (60.0) 87 (58.4)
708.2 Cold/heat urticaria 2 (1.7) 2 (2.2) 3 (2.0)
708.3 Dermatographic urticaria 2 (1.7) 1 (1.1) 2 (1.3)
708.4 Vibratory urticaria 1 (0.9) 1 (1.1) 1 (0.7)
708.5 Cholinergic urticaria 0 (0.0) 1 (1.1) 1 (0.7)
708.8 Other specified urticaria 52 (45.2) 43 (47.8) 78 (52.3)
708.9 Urticaria, unspecified 24 (20.9) 23 (25.6) 27 (18.1)
995.1 Angioneurotic edema 17 (14.8) 13 (14.4) 24 (16.1)

CIU/CSU duration (y)b

Mean (SD) 3.1 (3.2) 2.9 (3.3) 2.9 (3.0)
Median 2.5 2.3 2.2

Urticaria conditions, n (%)
Physical urticaria 10 (8.7) 8 (8.9) 12 (8.1)
Contact urticaria 4 (3.5) 1 (1.1) 4 (2.7)
Urticaria vasculitis 0 (0.0) 0 (0.0) 0 (0.0)
Other 22 (19.1) 27 (30.0) 28 (18.8)

Allergy-related conditions, n (%)
Angioedema 22 (19.1) 16 (17.8) 31 (20.8)
Asthma 25 (21.7) 20 (22.2) 37 (24.8)
Allergic rhinitis 62 (53.9) 51 (56.7) 87 (58.4)
Atopic dermatitis 20 (17.4) 5 (5.6) 20 (13.4)
Allergic purpura 0 (0.0) 0 (0.0) 0 (0.0)
Other allergic 31 (27.0) 19 (21.1) 41 (27.5)

Medication use, n (%)
Any 114 (99.1) 90 (100.0) 148 (99.3)
Antihistamine 113 (98.3) 89 (98.9) 146 (98.0)
Nonsedatingc 109 (94.8) 88 (97.8) 142 (95.3)
Otherd 65 (56.5) 47 (52.2) 82 (55.0)

Omalizumab 15 (13.0) 12 (13.3) 17 (11.4)
Oral corticosteroids 57 (49.6) 48 (53.3) 70 (47.0)
Doxepin hydrochloride 18 (15.7) 13 (14.4) 20 (13.4)
Montelukast sodium 26 (22.6) 18 (20.0) 31 (20.8)
H2 blockers 33 (28.7) 16 (17.8) 33 (22.1)
Dapsone 0 (0.0) 0 (0.0) 0 (0.0)
Sulfasalazine 6 (5.2) 7 (7.8) 7 (4.7)
Epinephrine auto injector 38 (33.0) 26 (28.9) 47 (31.5)
Cyclosporine 24 (20.9) 25 (27.8) 25 (16.8)
Other medications for CIU/CSUe 13 (11.3) 10 (11.1) 16 (10.7)

Abbreviations: CIU/CSU, chronic idiopathic urticaria/spontaneous urticaria; ICD-9-
CM, International Classification of Diseases, Ninth Revision, Clinical Modification.
aOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1
diagnosis of 995.1 at least 6 weeks from the first.
bNumber of patients with information of the date of first CIU/CSU diagnosis varied
by group (Algorithm positive, 81; known CIU/CSU, 62; all, 110).
cIncludes cetirizine hydrochloride, desloratadine, fexofenadine hydrochloride, lev-
ocetirizine dihydrochloride, and loratadine.
dIncludes diphenhydramine hydrochloride, chlorpheniramine maleate, bromphe-
niramine maleate, clemastine fumarate, pheniramine maleate, and hydroxyzine
hydrochloride.
eIncludes any other oral, injectable, and topical medications listed by the abstractor
as being used to treat CIU/CSU.
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claims data from 2013, there was a decrease in the proportion
of patients who filled a prescription for an antihistamine, from
68% in 2007 (the data used in the study by Zazzali et al12) to
23% in 2013, which was attributed to the increased availability
of over-the-counter antihistamines. Accordingly, the medication
component was excluded from the first round of validation.

In exploratory analyses, the authors examined how the initial
validation statistics were affected by 4 changes to themain diagnosis-
based algorithm. First, ICD-9-CM code 708.8 (other specified urticaria)
was eliminated. Second, the gap required between ICD-9-CM codes
was shortened from 6 to 4 weeks. Third, a new “diagnosis þ
medication-based algorithm” was defined by allowing the use of
montelukast, cyclosporine, methotrexate, or oral corticosteroids to
substitute for a confirmatory urticaria or angioedemacode. Fourth, the
effect of the diagnosis þ medication-based algorithm was tested,
which required at least 90 days of use (vs any use) of one of the listed
medications.

The2best performing algorithms identified (maindiagnosis-based
and diagnosis þ medication-based) and the original algorithm
developed by Zazzali et al12 underwent further validation tests in the
claims database. The populations identified by each of these 3 algo-
rithmswere compared because, for the diagnosisþmedication-based
algorithm and the algorithm developed by Zazzali et al,12 the chart
review sample was missing an unknown number of “test positive”
patients (because the algorithm used to identify patients would not
have identified all modified algorithm “test positive” patients).
Therefore, PPV could not be accurately estimated and further valida-
tion was conducted.

All data transformations and statistical analyses were performed
using SAS 9.4 (SAS Institute, Cary, North Carolina).

Results

One hundred fifty patient recordswere collected,1 of which was
included based on an incorrect ICD-9-CM code. The final sample
consisted of 149 patients: 115 in the algorithm positive sample and
90 in the known CIU/CSU sample (56 were in the 2 samples). The
algorithm positive sample had a mean age of 41.0 years (SD 21.7)
and the known CIU/CSU sample had a mean age of 44.6 years (SD
17.6). Women constituted 74.8% of the algorithm positive group and
73.3% of the known CIU/CSU group. White patients constituted
70.4% of the algorithm positive group and 61.1% of the known CIU/
CSU group (Table 1).

The mean duration of CIU/CSU was nearly identical between the
cohorts: 3.1 years (SD 3.2; median 2.5) in the algorithm positive
sample vs 2.9 years (SD 3.3; median 2.3) in the known CIU/CSU
group. The distribution ICD-9-CM codes differed somewhat be-
tween groups, with slightly fewer patients in the algorithm positive
group being coded with idiopathic urticaria (54.8% vs 60.0%) and
unspecified urticaria (20.9% vs 25.6%). “Other” urticaria conditions
(eg, other than idiopathic, physical, or contact urticaria or urticaria
vasculitis) were less common in the algorithm positive sample
compared with the known CIU/CSU sample (19.1% vs 30%). Allergy-
related conditions were found in similar proportions between
groups, although atopic dermatitis was seen in 17.4% of the algo-
rithm positive group compared with 5.6% of the known CIU/CSU
group.

The rank ordering of the most commonly used long-term
medications was similar between groups, with antihistamine
and oral corticosteroids most common in the 2 groups. H2
blockers, cyclosporine, and montelukast were the next most
commonly used medications, and doxepin, omalizumab, and
sulfasalazine were least commonly used (although the rank
order differed somewhat between groups). Epinephrine auto-
injector was prescribed in approximately one third of cases
(Table 1).

Algorithm Development

In the algorithm positive sample (N ¼ 115), there were 104 true
positives, for a PPV of 90.4%. The algorithm correctly identified 64 of



Table 2
Validation statistics for CIU/CSU patient identification algorithms

Algorithm positive sample Known CIU/CSU samplea

True positive, n Test positive, n PPV, %b True positive, n Condition Positive, n Sensitivity, %

Diagnosis-based algorithmc 104 115 90.4 64 90 71.1
Exploratory analysis: excluding diagnosis of
other specified urticariad

79 81 97.5 51 90 56.7

Exploratory analysis: gap requirement
decreased from 6 to 4 wke

d d d 69 90 76.7

Exploratory analysis: diagnosis þ medication-
based algorithmf

d d d 75 90 83.3

Exploratory analysis: diagnosis þ 90-d
medication-based algorithmg

d d d 67 90 74.4

Abbreviations: CIU/CSU, chronic idiopathic urticaria/spontaneous urticaria; PPV, positive predictive value.
aCIU/CSU confirmed by physician.
bPPV not calculable because the chart review did not encompass all patients meeting this exploratory algorithm definition.
cOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6 weeks apart.
dOne diagnosis of 708.1 or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6 weeks apart.
eOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 4 weeks apart.
fOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6 weeks apart or (3) any usemontelukast, cyclosporine, methotrexate, or
oral corticosteroids.
gOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6 weeks apart or (3) at least 90-day use of montelukast, cyclosporine,
methotrexate, or oral corticosteroids.
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90 patients with known CIU/CSU (64 “true positives”), resulting in a
sensitivity of 71.1% (Table 2). The urticaria component alone had a
PPV of 90.3% and a sensitivity of 67.8% compared with a PPV of
88.2% and a sensitivity of 8.9% for the angioedema component
alone (not shown).

In exploratory analyses, the algorithms were modified and the
validation statistics were recalculated. Chart review was not per-
formed on all patients meeting each definition, but only for those
meeting the main algorithm definition. Therefore, PPV could not be
calculated for the exploratory algorithms that were less restrictive
than the original (all but the first one). First, the elimination of the
“other specified urticaria” code increased the PPV of the diagnosis-
based algorithm to 97.5% but decreased sensitivity to 56.7%. Second,
shortening the gap required between diagnoses codes from 6 to 4
weeks increased sensitivity to 76.7%. Third, the authors allowed any
use ofmontelukast, cyclosporine,methotrexate, or oral corticosteroids
to substitute for a confirmatory urticaria or angioedema code. This
Figure 2. Positive predictive value (PPV) and sensitivity of chronic idiopathic urticaria or
708.1, 708.8, or 708.9 and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6
diagnosis of 995.1 at least 6 weeks apart. cOne diagnosis of 708.1, 708.8, or 708.9 and (1
calculable because the chart review did not encompass all patientsmeeting this explorator
same or (2) 1 diagnosis of 995.1 at least 6 weeks apart or (3) any use montelukast, cyclos
and (1) a second of the same or (2) 1 diagnosis of 995.1 at least 6 weeks apart or (3) at lea
diagnosis-based algorithm; Rx, medication-based component.
diagnosis þ medication-based algorithm had a sensitivity of 83.3%.
Fourth, requiring at least 90 days (rather than any) of use of 1 of the
listed medications resulted in sensitivity of 74.4% (Table 2, Fig 2).
Algorithm Testing

Only the diagnosis þ medication algorithm showed a significant
sensitivity gain compared with the main diagnosis-based algorithm,
so the modifications were eliminated from further testing. The
diagnosis-based, diagnosis þ medication-based, and original12 algo-
rithms were tested in the claims database. Of a group of patients
continuously enrolled from January to December 2012, the diagnosis-
based algorithm identified 6,350 patients and the diagnosis þ
medication-based algorithm identified 29,913 patients as having CIU/
CSU, with 23,563 identified by the medication portion of the algo-
rithm but not by the diagnosis-based portion. The original algorithm
spontaneous urticaria (CIU/CSU) patient identification algorithms. aOne diagnosis of
weeks apart. bOne diagnosis of 708.1 or 708.9 and (1) a second of the same or (2) 1
) a second of the same or (2) 1 diagnosis of 995.1 at least 4 weeks apart. dPPV not
y algorithmdefinition. eOne diagnosis of 708.1, 708.8, or 708.9 and (1) a second of the
porine, methotrexate, or oral corticosteroids. fOne diagnosis of 708.1, 708.8, or 708.9
st 90-day use of montelukast, cyclosporine, methotrexate, or oral corticosteroids. Dx,
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identified 6,450 patients, 100 of whom were not identified by the
main diagnosis-based algorithm.

Discussion

Despite the detrimental effects of CIU/CSU, the burden of this
skin condition is not well described. One possible reason is the lack
of a specific ICD-9-CM code for CIU/CSU, thus limiting the use of
insurance claims databases to conduct research in patients with this
condition. To fill this gap, the authors validated the previously used
ICD-9-CMebased algorithms for the identification of patients with
CIU/CSU to allow for a variety research using commercial insurance
claims databases, including studies of treatment patterns and
disease epidemiology in patients with CIU/CSU.

The authors found that a diagnosis-based algorithm requiring at
least 1 urticaria code (ICD-9-CM code 708.1, 708.8, or 708.9) plus (1)
another of the same code or (2) a diagnosis of angioedema (995.1) at
least 6 weeks from the first code had a PPV of 90.4% and a sensitivity
of 71.1%.

The PPV expresses how likely patients identified with a given
test are to have the condition of interest. Overall, PPVs from 85% to
89% are considered acceptable, and PPVs from 70% to 75% are
consideredmoderate.17 A study of ICD-9-CM codes for 32 conditions
found a median PPV of 80.7%, a mean of 77%, and a range of 23% to
100%.18 High PPV algorithms are required in claims studies to reli-
ably identify samples, such as in comparisons of different treatment
groups. The PPV of 90% reported for the present algorithm is
above the threshold considered “acceptable” and identifies a large
percentage of patients who are very likely to have CIU/CSU.

Sensitivity of ICD-9-CM algorithms is often less important than
PPV, becausemany claims studies are concernedwith drawing a valid
sample from a large population, which is feasible with low sensitivity.
High sensitivity is important in the identification of the entire popu-
lation (eg, to estimate disease prevalence). There are no agreed-to
standards for adequate sensitivity. In a study of more than 4,000
medical records, sensitivity of ICD-9-CM codes for chart review-
validated conditions ranged from 9% for weight loss to higher than
83% for metastatic cancer.18 The median value was 46% and the mean
was 49%, and in only 6 of 32 conditionswas sensitivity above 70%. Two
other studies reported the sensitivity of ICD-9-CM codes for multiple
conditions and found similar ranges: Lee et al19 reported a range of
2.9% to 81.2%, with only 1 of 12 higher than 70%, and Quan et al20

reported a range of 24.6% to 87.8%, with 6 of 17 higher than 70%.
Although the initial sensitivity result of 71.1% with the main

algorithmwas higher than 70%, the authors attempted to improve it
with various modifications. Adding a medication-based component
increased sensitivity to 83.3%. However, in the claims-based portion
of the study, this modified algorithm identified almost 5 times as
many patients as the main one. Possibly, the revised algorithm
incorrectly includedmany patientswithout CIU/CSU, and themodest
increase in sensitivity came at the expense of a dramatic decrease in
specificity. Perhaps,medications prescribed for somethingother than
CIU/CSU (eg, allergy or asthma) are common in patients with a single
diagnosis of urticaria. Although a decrease in specificity cannot be
directly confirmed with the present study design, it can be inferred
because themain algorithm failed to identify only 28.9% (100%minus
sensitivity) of patientswith CIU/CSU. It follows that anymodification,
nomatter how sensitive, should not findmore than 30% of cases than
the main diagnosis-based algorithm.

In this chart study,100% of patients with CIU/CSU had evidence
of antihistamine use (the records did not specify whether over-
the-counter or prescription), yet an examination of recent
insurance claims found only 23% of patients with CIU/CSU had a
claim for a prescription antihistamine. The original algorithm
developed by Zazzali et al12 included a medication component
that relied on the use of antihistamines to identify patients. The
original algorithm identified only 100 more patients than the
6,350 with the main diagnosis-based algorithm, likely a result of
how antihistamines are obtained.

Thus, the authors propose 3 potential algorithms as virtually
identical in their ability to accurately identify patients with CIU/
CSU in insurance claims: the entire diagnosis-based algorithm (PPV
90.4%, sensitivity 71.1%), its urticaria component alone (2 codes of
708.1, 708.8, or 708.9 at �6 weeks apart; PPV 90.3%; sensitivity
67.8%), or the original algorithm (which adds some complexity and
identifies a minimally different patient population).

Strengths and Limitations

This is the first study to directly validate an ICD-9-CM algorithm
to identify patients with CIU/CSU. The study reports an algorithm
that can be used in administrative insurance claims-based studies
to identify patients who are very likely to have CIU/CSU and that the
algorithm will identify most patients with the condition. Limita-
tions include a sample of fewer than 150 patients and the potential
non-representativeness of the coding practices at the 4 specialized
practices. For example, if CIU/CSU is typically coded using a
different combination of ICD-9 codes at other asthma and allergy
centers compared with the centers included in this study, then PPV
and sensitivity values would be affected.

The authors were unable to calculate the negative predictive value
and specificity because this study included only patients who met an
ICD-9 code algorithm (“test positive” patients) or were identified by
their physician as having CIU/CSU (“condition positive” patients). The
calculation of negative predictive value and specificity requires data
on patients without CIU/CSU (ie, “test negative” patients and “condi-
tion negative” patients), which this study did not collect.

Conclusion

A relatively simple 2-part algorithm can accurately identify pa-
tients with CIU/CSU. The diagnosis-based algorithm validated in this
study had 90.4% PPV and 71.1% sensitivity, suggesting that patients
identified with this algorithm are highly likely to have CIU/CSU and
that it will identify a reasonably large proportion of all cases. This
algorithm enables researchers to explore a vast array of epidemiology
and health services research topics using administrative insurance
claims databases to gain knowledge about CIU/CSU.
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