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ABSTRACT

Introduction: Comparative data on the eco-
nomic burden of alopecia areata relative to the
general population are limited. The objective of
this retrospective database analysis was to eval-
uate healthcare resource utilization and direct
medical costs among patients with alopecia
areata from the US payer perspective compared
with matched controls.
Methods: Validated billing codes were used to
identify patients with alopecia areata from the
IQVIA PharMetrics Plus (2016–2018) who had
continuous pharmacy and medical enrollment
for 365 days both before (baseline period) and
after (evaluation period) the index date.
Demographic and clinical characteristics were

characterized, and baseline comorbidities were
assessed with the Quan Charlson Comorbidity
Index.
Results: Using the exact matching feature from
Instant Health Data, 14,340 patients with
alopecia areata were matched with 42,998 con-
trol patients aged C 12 years. Patients with
alopecia areata had higher healthcare resource
utilization and adjusted total all-cause mean
medical costs versus matched controls ($8557
versus $6416; p\0.0001), because of higher
inpatient costs, emergency department visits,
ambulatory visits, number of prescriptions and
prescription costs, and other costs such as dur-
able medical equipment and home healthcare.
The number of inpatient visits did not signifi-
cantly differ between the two groups. Mean
ambulatory costs were $3640 for patients with
alopecia areata and $2062 for controls, and
mean pharmacy costs were $3287 and $1843,
respectively (p\0.0001 for both). Pharmacy
costs related to immunologic agents repre-
sented 50.0% of the total difference in phar-
macy spending between patients with alopecia
areata and controls. Surgery on the integu-
mentary system accounted for 9.5% of the total
difference in ambulatory costs.
Conclusion: Alopecia areata is associated with
significant incremental healthcare resource uti-
lization and costs relative to matched controls
due to increased spending in areas such as sur-
gical procedures and psychological and
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pharmacological interventions. Costs are pri-
marily driven by ambulatory and pharmacy
spending.

Keywords: Alopecia areata; Autoimmune;
Economic burden; Healthcare costs; Healthcare
resource utilization

Key Summary Points

Why carry out this study?

Comparative data on the economic
burden of alopecia areata relative to the
general population are limited.

The objective of this retrospective
database analysis was to examine
healthcare resource utilization and direct
medical costs among patients with
alopecia areata in the USA compared with
matched controls.

What was learned from the study?

In this retrospective database analysis,
14,340 patients with alopecia areata had
higher healthcare resource utilization and
adjusted total all-cause mean medical
costs versus matched controls,
attributable to increased inpatient costs,
emergency department visits, ambulatory
visits, number of prescriptions, and
prescription costs.

Costs are mainly driven by ambulatory
and pharmacy spending, including
additional surgical procedures and
psychological and pharmacological
interventions.

Additional research is needed to examine
the impact of specific alopecia-areata-
related factors on cost, including age,
comorbidities, duration, and severity of
alopecia areata.

INTRODUCTION

Alopecia areata (AA) is a T-cell-mediated
autoimmune disease characterized by partial or
complete nonscarring hair loss [1]. The cause of
AA is unknown, although genetic predisposi-
tion, environmental factors, and a history of
autoimmune disease may contribute to its
development [2, 3]. AA has a global lifetime
incidence of approximately 2% with initial
onset usually before the age of 30 years [2, 4, 5].
In the USA, AA affects approximately 5.3 mil-
lion people [6], with a current prevalence of
approximately 0.21% [7]. AA may be limited to
small areas of discrete hair loss; however, 7% of
AA cases may progress in clinical severity to
affect all scalp hair (alopecia totalis; AT) or all
scalp, facial, and body hair (alopecia universalis;
AU) [8, 9].

AA therapy has limited success, with no
treatment approved by the US Food and Drug
Administration to date [10]. Although off-label
use has been attempted with several agents,
including intralesional steroids for mild disease
and topical/oral steroids for more severe disease
[11], the efficacy is difficult to interpret because
of varied study methods, nonhomogeneous
patient populations and outcome measures,
inconsistent assessment of disease severity [12],
and failure to control for spontaneous regrowth
[13]. As a result, a treatment pathway is not
clearly defined. Treatment options include
topical, locally injected, or systemic steroids;
topical immunotherapy; topical minoxidil;
topical irritants (e.g., anthralin); and systemic
immunosuppressants (e.g., cyclosporine and
methotrexate) [10, 11, 14]. Fewer therapeutic
options exist for children, with topical steroids
being the first-line treatment. Recent expert
opinion consensus updates in AA have included
the production of an international consensus
statement on treatments [11] and the develop-
ment of a disease severity scale for use in clinical
practice [12].

Although not associated with an increase in
mortality, studies have shown that AA places a
substantial emotional and psychosocial burden
on patients [15–17]. AA may also be associated
with other systemic diseases, including other
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autoimmune disorders (e.g., vitiligo, systemic
lupus erythematosus, psoriasis, inflammatory
bowel disease, rheumatoid arthritis), thyroid
disorder, metabolic syndrome, and anemia
[18, 19].

There are no published studies that quantify
the healthcare resource utilization (HCRU) and
medical costs among patients with AA in the
USA, which include direct costs (pharmacy,
medical), indirect medical costs (travel, care-
givers), indirect costs (work loss, productivity
loss), and intangible costs, and compare them
with a matched control population.

Determining medical costs among patients
with AA will help to identify the main expen-
diture predictors and spending patterns and
inform whether current spending is effectively
allocated. The objective of this study therefore
was to evaluate the total direct medical cost of
AA from the US third-party commercial payer
perspective. The all-cause direct medical and
pharmacy costs and HCRU among patients with
AA were compared with matched controls.

METHODS

Data Source

This retrospective cohort study utilized US
claims data extracted from PharMetrics Plus,
which contains fully adjudicated health plan
claims and is representative of the US com-
mercially insured population. This dataset
comprises health plan information, demo-
graphics (age, sex, region, payer type), diag-
noses, and medical and pharmacy claims for
over 210 million US health plan enrollees after
2006 [20]. Permission was obtained from
PharMetrics Plus to access and use the data. All
data were fully de-identified before study cohort
selection in accordance with the Health Insur-
ance Portability and Accountability Act of 1996
to protect patients’ privacy. As a result, no
institutional review board approval was
required.

Patient Selection and Data Extraction

Data for the study encompassed 1 January 2016,
through 31 December 2018. All members with
continuous pharmacy and medical enrollment
between 1 January and 31 December 2017 were
included in the initial study population. A
modification of the Charlson Comorbidity
Index (CCI) was used to estimate comorbidity
burden. The Quan Charlson’s Comorbidity
Index (Quan CCI) adaptation reduced the orig-
inal number of diseases to 12 and changed the
weighting of the score [21].

Study Cohort Selection

The study population comprised patients with
AA and matched controls at least 12 years of age
who were required to have continuous phar-
macy and medical enrollment in the database
for 365 days before the index date (baseline
period) and for 365 days after the index date
(evaluation period) (Fig. 1).

Criteria for cohort assignment of patients
were as follows: AA cohort: one or more diag-
noses of AA (ICD-10 = L63.*) [22], which
included AT or AU, in any ICD-10 code position
between 1 January and 31 December 2017; the
first encountered AA diagnosis was assigned as
the index date. Control cohort: no diagnosis of
AA between 1 January and 31 December 2017; a
randomly selected date was assigned to each
member as the index date. Members were
excluded from the control cohort if they
had a diagnosis of AA (ICD-10 = L63.* or
ICD-9 = 704.01) at any time before or after the
index date, using all available data. Exact
matching was implemented employing a 1:3
ratio of patients with AA to patients without AA
matched by age, sex, geographic region, and
payer. For efficiency of data management, a
25% randomly selected sample of patients
without AA was employed for this analysis.

Variables/Measures

All cost and utilization measures were identified
in the 365-day post-index period while variables
(age, sex, region, and payer) were measured at
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index, and Quan CCI was measured during the
365-day baseline period. Claims occurring on
the index date were considered part of the post-
index period.

Cost measures included the total allowed
amount (inclusive of amount paid by the health
plan and the patient). HCRU was evaluated by
counting total outpatient pharmacy prescrip-
tions filled, ambulatory visits (office and out-
patient encounters), emergency department
(ED) visits, and hospital inpatient admissions.
Total all-cause HCRU costs were computed as
the combined health plan and patient-paid
amounts. In addition to total costs, costs were
separated into pharmacy costs, ambulatory
costs (office and outpatient, including proce-
dures), ED costs, inpatient costs, and other costs
(e.g., durable medical equipment). Costs were
adjusted to 2018 US dollars using the Medical
Care component of the Consumer Price Index
as a basis [23].

Statistical Analysis

Demographics, clinical characteristics, comor-
bidities, direct medical costs, and HCRU were
analyzed descriptively using the IHD platform
(Boston Health Economics, Boston, MA). The
mean, median, and standard deviation were
reported on unadjusted observed costs. Analyses
on adjusted mean costs were performed using R,
version 3.2.1 (R Foundation for Statistical
Computing, Vienna, Austria).

All variables were analyzed descriptively.
HCRU and cost outcomes were evaluated as
incremental differences between cohorts for
patients with AA and non-AA matched controls.
Categorical variables were compared using the
Pearson chi-squared test, and continuous vari-
ables were compared using unpaired t-tests. A
generalized linear model (GLM) with a gamma
distribution and a log-link function [24] was
used to assess the incremental difference in
total healthcare costs between groups. Covari-
ates included 12-month pre-index total health-
care cost, 12-month pre-index Quan CCI
comorbidity score, and 12-month pre-index
presence of cardiovascular disease (CVD),
autoimmune disorder, atopic disease, or anemia
(Appendix 1, Supplementary Material). Missing
or unavailable data were not imputed. Results
were considered statistically significant for
p\0.05.

A sensitivity analysis was conducted that
excluded patients with cancer during the
12 months pre- and post-index date. For this
subgroup, the direct medical costs and HCRU
for patients with AA versus non-AA matched
controls were descriptively analyzed.

Fig. 1 Cohort selection
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Table 1 Baseline patient demographics, clinical characteristics, and costs

Characteristic AA cases (N = 14,340) Matched controls (N = 42,998) p value

Age on index date, median (range), years 41 (30–53) 41 (30–52) 0.99

Age group, n (%), years 0.99

12–17 1048 (7.3) 3141 (7.3)

18–44 7156 (49.9) 21,459 (49.9)

45–64 5691 (39.6) 17,067 (39.6)

65? 445 (3.1) 1331 (3.1)

Sex, n (%) 0.99

Female 9088 (63.3) 27,248 (63.3)

Male 5252 (36.6) 15,750 (36.6)

Region, n (%) 1

Midwest 3801 (26.5) 11,399 (26.5)

Northeast 3347 (23.3) 10,036 (23.3)

South 5428 (37.8) 16,283 (37.8)

West 1764 (12.3) 5280 (12.2)

Payer, n (%) 0.93

Commercial 14,040 (97.9) 42,120 (97.9)

Medicaid 199 (1.3) 581 (1.3)

Medicare 101 (0.7) 297 (0.6)

Physician diagnosing AA, n (%)

Dermatologist 7266 (50.7) –

Primary care 1813 (12.6) –

Hospitalist, internist, physician assistant 1948 (13.6) –

Other 3313 (23.1) –

Pre-Quan-CCI score \ 0.0001

Mean (SD) 0.3 (0.8) 0.2 (0.7)

Median 0 0

Quan CCI categories, n (%) \ 0.0001

0 comorbidities 11,678 (81.4) 37,327 (86.8)

1–2 comorbidities 2315 (16.1) 5003 (11.6)

3–4 comorbidities 247 (1.7) 470 (1.1)

5? comorbidities 100 (0.7) 198 (0.4)

CVD at baseline, n (%) 1953 (13.6) 4497 (10.4) \ 0.0001

Autoimmune disorder at baseline, n (%) 836 (5.8) 1088 (2.5) \ 0.0001
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RESULTS

Patient and Clinical Characteristics

After applying inclusion and exclusion criteria,
a total of 14,340 patients with AA and 42,998
control patients were identified (Table 1). The
median age was 41 years, and 63.3% were
female. AA was most prevalent in the 18- to
44-year-olds (49.9%). Over one-third of patients
(37.8%) were from the South, while the lowest
proportion of patients (12.3%) was from the
West. Diagnosis of AA was most frequently
made by dermatologists (53.4%), followed by
primary care physicians (13.3%), hospitalists/
internists/physician assistants (13.5%), and
other (23.1%) (Table 1).

Comorbidities

Patients with AA had a higher comorbidity
burden than controls: 18.5% and 13.1% of
patients with and without AA, respectively,
experienced one or more comorbidity
(p\ 0.0001; Table 1). The proportions of
patients with the comorbidities of atopic dis-
ease, CVD, anemia, and autoimmune disorder
were significantly higher for the patients with

AA than the controls (p\0.0001). Additionally,
patients with AA had more dermatologist visits
(39.3%) at baseline compared with controls
(9.5%), and mean pre-index total costs were
higher ($7490 versus $5008; p\0.0001).

Healthcare Resource Utilization and Costs

Patients with AA had higher HCRU and total all-
cause medical costs versus controls ($9154 ver-
sus $5787; p\0.0001) as a result of higher
inpatient costs, ED visits, ambulatory visits,
number of prescriptions and prescription costs,
and other costs (e.g., durable medical equip-
ment, home healthcare) (Table 2). There was no
significant difference in the number of inpa-
tient visits between the two groups. In adjusted
analyses, total annual mean (95% CI) costs
remained higher for patients with AA [$8557
($7679–$9535)] versus controls [$6314
($4455–$8947)]; p\ 0.0001 (Table 2).

Pharmacy Costs
Mean pharmacy costs were $3287 for patients
with AA and $1844 for controls (p\ 0.0001).
Looking at broad drug categories, immunologic
agents represented 50.0% of the total difference
in pharmacy spending between patients with

Table 1 continued

Characteristic AA cases (N = 14,340) Matched controls (N = 42,998) p value

Atopic disease at baseline, n (%) 3501 (24.4) 6729 (15.6) \ 0.0001

Anemia at baseline, n (%) 1096 (7.6) 1657 (3.8) \ 0.0001

Pre-index dermatologist visit, n (%) 5647 (39.3) 4089 (9.5) \ 0.0001

Pre-index count of dermatologist visits

Mean (SD) 1.18 (2.48) 0.16 (0.80) \ 0.0001

Median 0 0

Pre-index total cost (12 months), $

Mean (SD) 7490 (14,617) 5008 (11,983) \ 0.0001

Median 2543 1282

AA alopecia areata, CVD cardiovascular disease, Quan CCI Quan Charlson Comorbidity Index, SD standard deviation
Clinical characteristics are within 365 days pre-index
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AA and controls (Table 3). Additionally, the
combined cost of topical agents and anti-infec-
tives accounted for 24.1% (14.9% and 9.2%,
respectively) of the difference in spending.

Looking at more specific drug categories,
immunosuppressive agents represented 43.3%
of the total difference in pharmacy spending
between patients with AA and controls

Table 2 Healthcare resource utilization and costs within 365 days post-index

Variable AA cases
(N = 14,340)

Matched controls
(N = 42,998)

p value Difference % of total
difference

Inpatient visits, no.

Mean (SD) 0.05 (0.28) 0.05 (0.29) 0.50

Median (IQR) 0 (0–0) 0 (0–0)

Costs, $ 1173 (9620) 1157 (11,456) \ 0.0001 16 0.5

Emergency department visits, no.

Mean (SD) 0.23 (0.66) 0.18 (0.73) \ 0.0001

Median (IQR) 0 (0–0) 0 (0–0)

Costs, $ 491 (2067) 327 (1592) \ 0.0001 164 4.9

Ambulatory visits, no.

Mean (SD) 13.7 (13.2) 7.6 (10.2) \ 0.0001

Median (IQR) 10 (5–17) 4 (2–10)

Costs, $ 3640 (7625) 2062 (6257) \ 0.0001 1578 46.9

Other visitsa, no.

Mean (SD) 1.02 (4.33) 0.65 (3.50) \ 0.0001

Median (IQR) 0 (0–1) 0 (0–0) \ 0.0001

Costs, $ 561 (2960) 396 (4303) 165 4.9

Pharmacy prescriptions filled, no.

Mean (SD) 16.9 (21.6) 14.6 (21.3) \ 0.0001

Median (IQR) 10 (3–23) 6 (1–20)

Costs, $ 3287 (15,727) 1843 (12,306) \ 0.0001 1444 42.9

Total costs, $

Mean (SD) 9154 (23,963) 5788 (21,511) \ 0.0001 3367 100

Median (IQR) 2986

(1266–7500)

1310 (347–4144)

Adjusted total all-cause costs,

mean, $ (95% CI)

8557

(7679–9535)

6314 (4455–8947) \ 0.0001 – –

AA alopecia areata, SD standard deviation
aIncludes durable medical equipment, home healthcare, and additional miscellaneous categories
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(Table S1, Supplementary Material), and within
that category, tumor necrosis factor (TNF)-a
inhibitors accounted for almost 50% of the
difference (Table S2, Supplementary Material).
The top three drug categories for spending, after
immunosuppressive agents, were dermatologi-
cal agents, antivirals, and immunoglobulins
(Table S2, Supplementary Material). Within
these four drug categories, topical corticos-
teroids was the subcategory most commonly
used by patients with AA (40.9% versus 6.9% for
controls).

Ambulatory Procedure Costs
Total ambulatory costs were $3641 for patients
with AA compared with $2063 for controls
(Table S3, Supplementary Material). Total
ambulatory costs that could be explained by
current procedural terminology (CPT) codes
were $3198 and $1849, respectively. These
totals include costs associated with visits, pro-
cedures, and diagnostic imaging. The number of
ambulatory visits was also higher for patients
with AA (13.7 ± 13.2 versus 7.6 ± 10.2 for
controls; p\ 0.0001), leading to a cost

Table 3 Pharmacy expenditure and the proportion of patients using medication in each category: broad drug categories

Related spending, mean, $ % of total
difference

Patients using medication,
n (%)

AA
cases

Matched
controls

Difference AA
cases

Matched
controls

Total pharmacy costs 3287 1844 1443

Immunologic agents 1253 531 722 50.0 2121

(14.8)

4426 (10.3)

Topical agents 306 91 215 14.9 9021

(62.9)

12,507 (29.1)

Anti-infectives 219 86 133 9.2 8089

(56.4)

21,083 (49.0)

Hormones/hormone

modifiers

211 118 93 6.4 9565

(66.7)

17,301 (40.2)

Antineoplastics 312 226 87 6.0 626 (4.3) 1415 (3.3)

Central nervous system 164 122 42 2.9 6160

(42.9)

16,507 (38.4)

Gastrointestinal agents 82 53 29 2.0 2688

(18.7)

6688 (15.6)

Cardiovascular agents 90 69 21 1.5 3901

(27.2)

10,810 (25.1)

Respiratory agents 91 77 14 1.0 3846

(26.8)

9583 (22.3)

Psychotherapeutic agents 70 57 13 0.9 2450

(19.8)

8787 (20.4)

Other 490 416 74 5.1 – –

AA alopecia areata
AA cases, N = 14,340; matched controls, N = 42,998
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differential of 46.9% (Table 2). This cost differ-
ential is driven by expenditures related to AA
(estimated to be an average of $416 per patient;
data not shown).

Analysis of the ambulatory procedures
reveals that the greater spending for patients
with AA is driven by surgical, radiologic, medi-
cal, and psychiatric costs (Table S3, Supple-
mentary Material). Surgery accounted for 15%
of the total difference in ambulatory costs, and
this was driven by surgery on the integumen-
tary system (9.5% of the total difference). Sur-
gery also included injection of corticosteroids;
41.9% of patients had a procedural code
indicative of injection of steroids into the scalp
or other such interventions. Radiology accoun-
ted for 14.2% of the total difference in ambu-
latory costs, driven by diagnostic imaging (6.1%
of the total difference). Medicine services and
procedures accounted for 16.3% of the total
difference in ambulatory costs, and the largest
drivers were psychiatric services and
chemotherapy administration (4.3% and 1.5%
of the total difference, respectively). Hormones/
hormone modifiers, antineoplastics, and psy-
chotherapeutic agents accounted for 6.4%,
6.0%, and 0.9% of the total difference in phar-
macy spending, respectively (Table 3).

Sensitivity Analysis

A sensitivity analysis that excluded patients
with cancer identified the same trends of higher
total costs, increased numbers of ED and
ambulatory visits, and greater prescription costs
and costs for other visits (p\0.0001 for all;
Table S4, Supplementary Material). Unlike the
analysis that included patients with cancer, the
costs of inpatient visits in the sensitivity anal-
ysis did not differ significantly between patients
with AA and controls. Patients with AA were
more likely to have higher costs than matched
controls, based on odds ratio (OR) 1.33
(1.25–1.42) (p\0.0001).

DISCUSSION

This retrospective healthcare claims database
study is the first large analysis of HCRU and

economic burden of AA in the USA. These
results demonstrate that patients with AA
require significantly more HCRU and incur sig-
nificantly higher costs compared with non-AA
controls, even though there are no therapies
specifically approved for AA.

To our knowledge, this is one of limited
studies to document and quantify the higher
HCRU among patients with AA compared with
matched controls using insurance claims. A
similar recent uncontrolled analysis of the
prevalence of comorbidities, treatments, and
HCRU among patients with AA in the USA
observed a high comorbidity burden and lack of
treatment utilization, with costs incurred above
AA-related expenses. The results of our study are
consistent with this analysis, which utilizes
claims data from a different source (IBM Mar-
ketScan Database) [25]. The total costs for AA
that we report are similar to the $11,241 all-
cause total costs identified by Senna et al. [25].
In both studies, nearly half of patients were
diagnosed with AA by non-dermatologists.
Topical corticosteroids were the most fre-
quently prescribed medication in both studies.

The results of our study also align with
studies that have evaluated the costs of other
autoimmune diseases. In a retrospective claims
database analysis of patients with atopic der-
matitis who initiated therapy after the avail-
ability of dupilumab in March 2017, mean
annualized total costs were $20,722, comprising
$11,196 in medical costs, $7973 in costs for
outpatient visits, and $9526 in pharmacy costs
[26]. While these expenses were higher than in
our study, likely driven by the cost of dupilu-
mab, the cost drivers of outpatient visits and
pharmacy spending were the same. Similarly, a
systematic literature review of costs associated
with psoriasis found that, compared with con-
trols, patients with psoriasis incurred incre-
mental annual medical costs of $2284 that
included $952 in outpatient costs and $948 in
pharmacy costs [27].

These increased costs can in part be attrib-
uted to a higher rate of comorbidities among
patients with AA. Similar to previously pub-
lished studies, patients with AA in this cohort
had higher rates of autoimmune disorders and
malignancy [18, 28, 29]. Senna et al. reported
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that hyperlipidemia and hypertension were the
most prevalent comorbid conditions among
their cohort of patients with AA [25], whereas
our study found atopic disease and CVD to be
most prevalent. We identified an elevated risk
of CVD at baseline (13.6% versus 10.4%). Cor-
respondingly, cardiovascular agents accounted
for 1.5% of the total difference in pharmacy
spending, with 27.2% of patients with AA tak-
ing them compared with 25.1% of controls.
Cardiovascular surgical procedures and CVD
medical procedures accounted for 1.2% and
0.2% of the difference in ambulatory spending,
respectively. The data in the literature are mixed
on the cardiovascular associations of AA. A large
retrospective study conducted in Korea that
used health insurance data to match patients
with AA to controls found an increased risk of
acute myocardial infarction (AMI) over 12 years
in patients with AA [30]. Conversely, another
matched cohort study conducted in the USA
found a decreased risk for stroke and a trend
toward a decreased risk for AMI in patients with
AA [31]. Studies have found higher levels of
cardiovascular biomarkers in the serum of
patients with AA compared with controls, sug-
gesting they may be at an increased risk for CVD
[32–34]. Further study is needed to evaluate the
risk of CVD in patients with AA.

To date, studies in the literature examining
an association between cancer risk and AA are
limited and appear inconclusive [35, 36]. In our
study, radiation oncology treatment and
chemotherapy administration costs represented
3.3% and 1.5% of the total difference in
ambulatory spending, respectively. In the sen-
sitivity analysis that excluded patients with
cancer, the significant difference in the number
and cost of ambulatory visits between patients
with AA and controls was still present. Addi-
tional research is needed to better understand
the reasons for these visits.

Patients with AA were much more likely
than controls to require ambulatory visits;
however, they did not require more inpatient
visits. Surgery on the integumentary system
(including corticosteroid injection) accounted
for 9.5% of the total difference in cost, which is
consistent with known patterns of patient care.
AA can lead to increased emotional and

psychosocial burden for patients [15–17], and
psychiatric services accounted for 4.3% of the
total difference in cost.

Another key contributor to the cost differ-
ential was prescriptions, which were elevated
for patients with AA across all categories of
drugs. Not surprisingly, the largest difference in
medication use between patients with AA and
controls was topical corticosteroids (40.9% of
patients with AA versus 6.9% of controls). An
important driver of costs was TNF-a inhibitors,
which were used by 1.2% of patients with AA
compared with 0.6% of controls. While this is
somewhat unexpected considering the lack of
efficacy of TNF-a inhibitors for AA, more
patients with AA (5.8%) had another autoim-
mune disease at baseline, compared with con-
trols (2.5%), which may be contributing to the
observed difference. Another possibility is that
the directionality of the association is reversed,
as there have been some case reports of AA
occurring secondary to TNF inhibitor treat-
ment, although the estimated prevalence of this
is only 1.5–5% [37]. Further research is required
to elaborate on this possible use and
association.

These data must be interpreted in the con-
text of our study design. Inherent limitations of
claims data include incomplete, inaccurate/
misclassified, or missing data. In this analysis,
patients were only included in the claims data-
base if they had a diagnosis code of AA (in-
cluding AT or AU), which is reliant on accurate
diagnosis and coding. Owing to a lack of clinical
information in administrative claims, patients
with a diagnosis of AA could not be stratified by
severity, aside from AT and AU subtypes. This
limited the ability to accurately assess disease
severity and thus limited understanding of the
impact of disease severity on visits and costs.

Consistent with the approach used in similar
articles, we compared all insurance claims costs
among patients with AA with the same costs
from a matched control group. The study design
and the nature of claims databases do not allow
the separation of ‘‘direct’’ costs from treatment
of AA with ‘‘adjacent’’ costs from comorbidities
associated with AA, as a clinician may indicate
and treat multiple conditions during a visit.
Despite this limitation, our approach is
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consistent with standard guidelines for assess-
ing disease-associated costs [38–40] and repre-
sents best practice for complete assessment of
costs associated with a disease. Given the range
of entry points into the medical system (only
53.4% of patients were diagnosed by a derma-
tologist), a control group from a general medi-
cal population was selected. A different control
group with a primary dermatologic condition
may yield different results and should be
explored by future research.

Additionally, baseline comorbidity may be
underreported owing to limited pre-index data.
However, this common limitation of claims
studies should impact all patients equally.
Unmeasured confounders may not be accoun-
ted for, such as the severity of disease and the
presence of more than one medical condition.
There is also the potential that AA was not
coded for if it is not covered by the commercial
US insurer as a medical disease. As these data
were collected from members who were enrol-
led in a commercial health insurance plan, the
findings may not be applicable to other popu-
lations who do not have insurance or have a
different insurance provider. Finally, only 53%
of patients with AA in this analysis were diag-
nosed by a dermatologist, which may represent
under- or overreporting of the diagnosis. Addi-
tional work is required to better ascertain the
long-term costs of AA, since patients may not
remain with the same health plan.

CONCLUSION

AA imposes a substantial economic burden on
the US managed care population, driven largely
by ambulatory and pharmacy spending.
Increased costs were observed across many areas
of healthcare including surgical procedures and
psychological and pharmacological interven-
tions. With new drugs for AA at different stages
of clinical development, cost analyses will be
necessary to assess the incremental impact of
these drugs on overall healthcare costs and on
the health-related quality of life of patients with
AA. Further research is needed to examine the
impact of specific comorbidities, severity of AA,

and newly diagnosed versus established AA on
the cost of care.
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