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ABSTRACT

Introduction: Alopecia areata (AA) is an
autoimmune disease with an underlying
immuno-inflammatory pathogenesis. Treat-
ments can include systemic corticosteroids and
immunomodulators (such as Janus kinase inhi-
bitors); these medications may be associated
with a risk of some adverse events. However,
large-scale observational studies of baseline
incidence rates (IRs) of infection, cardiovascular
disease, malignancy, and thromboembolism in
US patients with AA, including those with
alopecia totalis or alopecia universalis (AT/AU),
are limited. This real-world, US claims-based
study aimed to estimate the incidence of events
in patients with AA compared with matched
patients without AA.

Methods: Patients aged C 12 years enrolled in
the Optum Clinformatics Data Mart database
from 1 October 2016 to 30 September 2020,
with C 2 AA diagnosis codes were included in
the AA cohort. Patients without AA were age-,
sex-, and race-matched 3:1 to patients with AA.
Baseline comorbidities were evaluated during
the 12-month period pre-index date. Incident
cases of serious/herpes infections, malignancies,
major adverse cardiovascular events (MACE),
and thromboembolic events were evaluated
post-index date. Data are presented using
descriptive statistics, proportional percentages,
frequencies, and IRs (calculated with 95% CI).
Results: Overall, 8784 patients with AA, 599 of
whom had AT/AU, were matched to 26,352
patients without AA. IRs per 1000 person-years
among the AA and non-AA cohorts, respec-
tively, were 18.5 and 20.6 for serious infections,
19.5 and 9.7 for herpes simplex infections, 7.8
and 7.6 for herpes zoster infections, 12.5 and
11.6 for primary malignancies, 16.0 and 18.1 for
MACE, and 4.9 and 6.1 for venous throm-
boembolisms. Compared with patients with
non-AT/AU AA, patients with AT/AU largely
had higher IRs for most baseline comorbidities
and outcome events evaluated.
Conclusion: Patients with AA had a higher IR of
herpes simplex infection than the matched
non-AA cohort. Patients with AT/AU generally
had higher rates of outcome events than
patients without AT/AU.
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With new treatments in 
development for AA, it is important 

to understand underlying health 
conditions that may exist in people 

with AA.

What is the baseline 
incidence of certain 
health conditions in 
patients with AA?

Alopecia areata (AA) is an autoimmune disease that causes non-scarring 
hair loss. Some forms of the disease can include alopecia totalis 

(AT; complete loss of scalp hair) and alopecia universalis (AU; complete 
loss of scalp, face, and body hair).

26,352 
patients without AA

3:1

Matched age, 
sex, and race

(599 patients in the AA 
group had AT/AU)

8784 
patients with AA

Health conditions measured using descriptive 
statistics, proportions, and rates

Patients with AT/AU generally had higher rates of 
most diseases and conditions studied compared 
with patients with non-AT/AU AA

Infections
Overall rates of 
infection were 

similar, but rate of 
herpes simplex 
infection was 

higher in the AA 
group

Cardiovascular 
disease

Similar rates 
between AA and 
non-AA groups

Cancers
Similar rates 

between AA and 
non-AA groups

Blood clot 
conditions
Similar rates 

between AA and 
non-AA groups

US Optum Clinformatics Data Mart Insurance 
Claims Database

Oct 1, 2016-Sept 30, 2020
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Key Summary Points

Why carry out this study?

Alopecia areata (AA) can be treated with
systemic corticosteroids and
immunomodulators (such as Janus kinase
inhibitors), and these medications may be
associated with a risk of some adverse
events, such as infections, cardiovascular
disease, malignancies, and
thromboembolisms.

Studies of the baseline incidence rates of
infections, cardiovascular events,
malignancies, and thromboembolic
events in US patients with AA, including
subtypes alopecia totalis or alopecia
universalis (AT/AU), have been
inconsistent or lacking.

This real-world, US claims-based study
aimed to estimate the incidence of
baseline comorbidities and outcome
events in patients with AA compared with
matched patients without AA.

What was learned from the study?

Patients with AA had a greater incidence
of herpes simplex infection than those in
the matched non-AA cohort, while other
outcomes, including cardiovascular
disease, malignancy, and
thromboembolism, had overall similar
rates between cohorts; patients with the
AT/AU subtypes generally had higher rates
of outcome events than those without the
AT/AU subtypes.

These data may provide greater
understanding of the comorbid disease
burden in patients with AA.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.22843514.

INTRODUCTION

Alopecia areata (AA) is an autoimmune disease
that has an underlying immuno-inflammatory
pathogenesis leading to nonscarring loss of
scalp, face, and/or body hair [1]. AA can be
treated with systemic corticosteroids and
immunomodulators (such as Janus kinase [JAK]
inhibitors). These medications may be associ-
ated with a higher risk of some adverse events,
including infection, cardiovascular disease,
malignancy, and thromboembolism [2]. As
such, understanding the baseline risk of these
outcomes in a population with the disease is
important [1]. Prior data are inconsistent or
lacking regarding the incidence of infection,
cardiovascular disease, malignancy, and
thromboembolism among patients with AA
[3–8].

Current off-label treatment options for AA
(including subtypes alopecia totalis [AT; com-
plete loss of scalp hair] or alopecia universalis
[AU; complete loss of scalp, face, and body
hair]) [9, 10] include topical, intralesional, and
systemic corticosteroids; topical calcineurin
inhibitors, prostaglandin analogs, and minoxi-
dil; systemic cyclosporine, methotrexate, and
azathioprine; and phototherapy [11, 12]. How-
ever, these are often ineffective or incur
unwanted adverse effects, especially for long-
term treatment of chronic AA or AT/AU [13].
Recently, baricitinib, an oral JAK1/2 inhibitor,
received US Food and Drug Administration
approval for AA treatment in adults [14]. Addi-
tional JAK inhibitors such as deuruxolitinib
(JAK1/2 inhibitor), jaktinib (JAK1/2/3 inhi-
bitor), and ivarmacitinib (JAK1 inhibitor), as
well as ritlecitinib, an oral, selective inhibitor of
JAK3 and the tyrosine kinase expressed in hep-
atocellular carcinoma (TEC) family kinases, are
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currently under investigation [2, 15–18]. Owing
to their effects on the immune system, inhibi-
tors of the JAK pathways have been associated
with increased risks of certain adverse events,
including infection, cardiovascular disease,
malignancy, and thromboembolism [2]; how-
ever, it is unclear whether all JAK inhibitors
carry these risks. To better understand the
impact of AA treatments on safety profiles of
treated patients, baseline rates of outcome
events in large cohorts of patients with AA must
be established. However, large-scale observa-
tional studies of the incidence rates (IRs) of
infections, malignancies, cardiovascular events,
and arterial and venous thromboembolic events
associated with patients with AA (including the
subtypes AT/AU) representative of the US pop-
ulation have been lacking, and comparisons
with matched cohorts without AA are limited.

This study aimed to estimate the baseline IRs
for outcome events of interest to the ritlecitinib
AA clinical program (serious infections, herpes
zoster [HZ] infections, herpes simplex infec-
tions, malignancies [excluding nonmelanoma
skin cancer (NMSC)] and NMSC [defined as
basal cell carcinoma (BCC) and squamous cell
carcinoma (SCC)], major adverse cardiovascular
events [MACE], and thromboembolic events) in
patients C 12 years of age with AA in a real-
world setting. The US Optum Clinformatics
Data Mart (CDM) claims database was used to
contextualize these events in a cohort of
patients with AA (stratified by subtypes AT/AU
and non-AT/AU) and a matched cohort of
patients without AA.

METHODS

Study Design and Data Source

This retrospective cohort study used medical
and pharmaceutical claims from US adminis-
trative claims data in the Optum CDM from 1
October 2016 to 30 September 2020. The
Optum CDM is a database comprising admin-
istrative health claims for Medicare Advantage
and large commercial health plan members
(with the exclusion of Medicare Fee for Service).
All records were de-identified in compliance

with the Health Insurance Portability and
Accountability Act; therefore, informed consent
from patients was not needed or obtained, and
approval from an institutional review board was
not required.

Patient Population

The inclusion criteria were enrollment in the
database from 1 October 2016 to 30 September
2020; C 12 years of age at date of cohort entry
(defined as either the date when the 365 days of
continuous enrollment was satisfied or 1 October
2016, whichever was later. The earliest possible
cohort entry date was 1 October 2016); C 365
continuous days of enrollment prior to cohort
entry and C 180 days of follow-up after index
date (defined as date of first AA diagnosis for the
AA cohort and date of cohort entry for the non-
AA cohort); and no missing data for date of birth,
sex, or race at cohort entry [19].

The studypopulationconsistedofpatientswith
AA (AA cohort), whowere identified as having C 2
International Classification of Diseases, Tenth
Revision, Clinical Modification (ICD-10-CM)
diagnosis codes for AA (L63.x) with separate visit
dates of any length apart. Patients with AA with a
diagnosis of alopecia of other etiology (traction
and scarring alopecia ICD-10 codes such as L65
[other nonscarring hair loss] or L66 [cicatricial
alopecia (scarring hair loss]) during the study per-
iod were excluded. Patients with AA were subdi-
vided as either AT/AU (ICD-10 codes L63.0 or
L63.1) or non-AT/AU AA (all other AA codes).
Three patients without anAAdiagnosis during the
study period were age, sex, and race matched to
one patient in the AA cohort. A diagnosis of
androgenic alopecia was permitted in either
cohort. Patients in both cohorts were followed up
from the index date until the earliest of the fol-
lowing events: end of the study period (30
September 2020), death, dropout from the Optum
CDM, or occurrence of endpoint of interest.

Study Variables

Demographic variables recorded at the index
date were calendar year, sex, age, race and eth-
nicity, US geographic region, and insurance
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type. Baseline comorbidities and history of
prescription medication use were ascertained if
recorded during the 12-month pre-index
period.

The outcome events of interest were esti-
mated if they occurred after the index date.
These included infections (serious, HZ, or her-
pes simplex infection); any primary malignancy
(except NMSC), BCC, SCC, cervical carcinoma
in situ, malignant melanoma, lymphoma, and
female breast cancer; MACE, deep vein throm-
bosis (DVT), pulmonary embolism (PE), and
arterial thromboembolism (ATE); and all-cause
death. MACE were defined as a composite
measure comprising cardiovascular death
(based on cause-of-death data), acute myocar-
dial infarction (MI), unstable angina, any
stroke, hospitalization due to heart failure, or
coronary revascularization (percutaneous inter-
vention [PCI] or coronary artery bypass graft
[CABG]).

Statistical Analysis

Descriptive statistics were used to define patient
characteristics, while proportional percentages
and frequencies were used to describe categori-
cal variables. Data analysis was performed with
statistical software SAS version 9.4 or higher.
The incidence proportions (IPs) of outcome
events were defined as the number of patients

with an event divided by the total number of
patients at risk for the respective cohort. The IRs
of outcome events such as infections were
defined as the number of incident event cases
divided by patient-years at risk for the respec-
tive cohort and were calculated with 95% CIs.

When there were multiple records of the
same outcome event, only the first record of a
given event was used in computing IRs. Differ-
ent outcome events did not censor each other’s
follow-up. For MACE outcome analysis, known
prior heart disease that is a component of the
current definition of MACE or any type of stroke
was excluded. This was done for each MACE
component, thus ensuring the same population
at risk for overall MACE events and all of its
components.

RESULTS

Study Population and Demographics

In total, 17,943,723 patients were enrolled in
the Optum CDM database from 1 October 2016
to 30 September 2020; were C 12 years of age at
the date of the cohort; had C 365 continuous
days of enrollment prior to cohort entry
and C 180 days of follow-up after index date;
and had no missing data for date of birth or sex
at cohort entry. The study population consisted

Fig. 1 Study design flow chart. AA alopecia areata, AT alopecia totalis, AU alopecia universalis
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of 8784 patients with AA (6.8% AT/AU, 93.2%
non-AT/AU) matched to 26,352 patients with-
out AA (Fig. 1; Table 1) [19]. The mean age of
the study population was 45.6 years, and 55.6%
were female. A total of 59.2% of patients were
White, 20.3% were Hispanic, 10.2% were Black,
and 10.2% were Asian. Patient insurance status

included either commercial insurance (80.9%
versus 79.1% for the AA and non-AA cohorts,
respectively) or Medicare (19.2% versus 20.9%
for the AA and non-AA cohorts, respectively).
The mean age for patients with AA in the AT/AU
and non-AT/AU subtypes was 53.3 and
45.0 years, respectively. A total of 70.6% and

Table 1 Demographic characteristics at index date in the AA and matched non-AA cohorts

Characteristic AA cohort
(n = 8784)

Non-AA cohort
(n = 26,352)

AT/AU subtype
(n = 599)

Non-AT/AU subtype
(n = 8185)

AA subtype, n (%)

AT/AU 599 (6.8) – 599 (100) –

Non-AT/AU 8185 (93.2) – – 8185 (100)

Age

Mean (SD), y 45.6 (17.9) 45.6 (17.9) 53.3 (18.8) 45.0 (17.7)

Sex, n (%)

Male 3904 (44.4) 11,712 (44.4) 176 (29.4) 3728 (45.5)

Female 4880 (55.6) 14,640 (55.6) 423 (70.6) 4457 (54.5)

Race/ethnicity, n (%)

Asian 900 (10.2) 2700 (10.2) 34 (5.7) 866 (10.6)

Black 894 (10.2) 2682 (10.2) 56 (9.3) 838 (10.2)

Hispanic 1787 (20.3) 5361 (20.3) 85 (14.2) 1702 (20.8)

White 5203 (59.2) 15,609 (59.2) 424 (70.8) 4779 (58.4)

US region, n (%)

Midwest 1635 (18.6) 5994 (22.7) 116 (19.4) 1519 (18.6)

Northeast 1503 (17.1) 2749 (10.4) 83 (13.9) 1420 (17.3)

South 3668 (41.8) 10,830 (41.1) 280 (46.7) 3388 (41.4)

West 1947 (22.2) 5913 (22.4) 119 (19.9) 1828 (22.3)

Unknown 31 (0.4) 866 (3.3) 1 (0.2) 30 (0.4)

Insurance type, n (%)

Commercial 7102 (80.9) 20,836 (79.1) 392 (65.4) 6710 (82.0)

Medicare

Advantage

1685 (19.2) 5497 (20.9) 207 (34.6) 1478 (18.1)

AA alopecia areata, AT alopecia totalis, AU alopecia universalis
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54.5% of patients in the AT/AU and non-AT/AU
AA subtypes were female, respectively; 70.8%
and 58.4% of patients in the AT/AU and non-
AT/AU AA subtypes were White, respectively;
and 65.4% of patients in the AT/AU subtype had
commercial insurance, while 34.6% had Medi-
care coverage.

Baseline Comorbidities

The proportions of baseline comorbidities in the
AA versus non-AA cohorts, respectively, were
25.4% versus 24.3% for hypertension, 9.1% ver-
sus 10.6% for diabetes mellitus, 26.9% versus
23.9% for hyperlipidemia, 4.7% versus 3.5% for
having never smoked, and 11.4% versus 9.7% for
obesity (Table 2). The proportions of baseline
comorbidities in patients with AA in the AT/AU
and non-AT/AU subtypes, respectively, were
39.1% versus 24.4% for hypertension, 13.5%
versus 8.8% for diabetes mellitus, 39.2% versus
26.0% for hyperlipidemia, 4.3% versus 4.8% for
having never smoked, and 17.2% versus 10.9%
for obesity. The proportion of patients with any
prior primary malignancy was 4.2% for the AA
cohort and 3.5% for the matched non-AA cohort.
The proportion of patients with any prior primary
malignancy was 8.3% for patients with AT/AU
and 3.9% for patients with non-AT/AU AA. The
proportion of patients with a history of prescrip-
tions for systemic steroids was 42.8% for patients
with AA and 24.3% for the matched non-AA
cohort (Table 3). The proportion of patients with
a history of prescriptions for immunomodulators
was 7.6% for the AA cohort and 4.1% for the non-
AA cohort. The proportion of patients with a
history of prescriptions for systemic steroids was
45.6% for patients with AT/AU and 42.6% for
patients with non-AT/AU AA. The proportion of
patients with a history of prescriptions for
immunomodulators was 11.7% for patients with
AT/AU and 7.3% for patients with non-AT/AU
AA.

Outcome Events

In the AA cohort, the IRs for infections ranged
from 7.8 per 1000 person-years (PY) (95% CI
6.5–9.3; IP, 1.4%) for HZ infections to 19.5 (95%

CI 17.4–21.8; IP, 3.3%) for herpes simplex
infections. Similar rates of infections were seen
in the non-AA cohorts, except for herpes sim-
plex infection, which was lower than in the AA
cohort (IR, 9.7; 95% CI 9.0–10.5; IP, 2.2%;
Fig. 2A, Supplementary Table S1).

The IP of any primary malignancy (exclud-
ing NMSC) in the AA cohort was 2.2% (IR, 12.5;
95% CI 10.8–14.5); in the non-AA cohort, the IP
was 2.7% (IR, 11.6; 95% CI 10.8–12.6; Fig. 2B,
Supplementary Table S1). Specific cancer IRs in
the AA cohort were 7.8 (95% CI 6.5–9.4; IP,
1.4%) and 5.2 (95% CI 4.2–6.5; IP, 0.9%) for
BCC and SCC, respectively, while the other
cancer IRs were 1.4 (95% CI 0.9–2.2; IP, 0.3%)
for malignant melanoma, 1.2 (95% CI 0.8–1.9;
IP, 0.2%) for lymphoma, and 4.6 (95% CI
3.3–6.3; IP, 0.8%) for female breast cancer. In
the non-AA cohort, IRs for BCC and SCC were
6.3 (95% CI 5.7–7.0; IP, 1.5%) and 4.0 (95% CI
3.6–4.6; IP, 0.9%), respectively; 0.9 (95% CI
0.7–1.2, IP, 0.2%) for malignant melanoma; 0.8
(95% CI 0.6–1.0; IP, 0.2%) for lymphoma; and
4.7 (95% CI 4.0–5.5; IP, 1.1%) for female breast
cancer.

The overall MACE IR was 16.0 (95% CI
14.1–18.2; IP, 2.8%) for the AA cohort and 18.1
(95% CI 17.0–19.2; IP, 4.1%) for the non-AA
cohort (Fig. 2C, Supplementary Table S1). The
IR for occurrence of any thromboembolic event
was 4.9 (95% CI 3.9–6.1; IP, 0.9%) for the AA
cohort and 6.1 (95% CI 5.5–6.7; IP, 1.4%) for
the non-AA cohort.

When stratified by age, adolescent patients
aged 12–17 years in the AA and non-AA cohorts
showed few or no cases of most outcome events
studied (Supplementary Table S2); however, the
398 adolescent patients in the AA cohort rep-
resented only 4.5% of the total AA cohort. Adult
patients aged 18–50 years and C 51 years in the
AA cohorts and non-AA cohorts had IRs that
were generally consistent with the results for
the total cohorts (Supplementary Tables S3, S4).

Generally, patients with AT/AU had higher
IRs of events compared with patients with non-
AT/AU AA, including serious infection requiring
hospitalization, HZ infection, herpes simplex
infection, any primary malignancy (except
female breast cancer or cervical carcinoma
in situ), BCC, SCC, malignant melanoma,
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Table 2 Baseline comorbidities and history of surgical procedures in the AA and matched non-AA cohorts

History of comorbid conditions,
n (%)

AA cohort
(n = 8784)

Non-AA cohort
(n = 26,352)

AT/AU subtype
(n = 599)

Non-AT/AU
subtype (n = 8185)

Hypertension 2233 (25.4) 6409 (24.3) 234 (39.1) 1999 (24.4)

Diabetes mellitus 802 (9.1) 2791 (10.6) 81 (13.5) 721 (8.8)

Hyperlipidemia 2364 (26.9) 6301 (23.9) 235 (39.2) 2129 (26.0)

Smoking

Current 754 (8.6) 2269 (8.6) 62 (10.4) 692 (8.5)

Previous 38 (0.4) 157 (0.6) 4 (0.7) 34 (0.4)

Never 416 (4.7) 932 (3.5) 26 (4.3) 390 (4.8)

Unknown 27 (0.3) 48 (0.2) 1 (0.2) 26 (0.3)

Substance abuse 228 (2.6) 601 (2.3) 18 (3.0) 210 (2.6)

Obesity

Yes 999 (11.4) 2556 (9.7) 103 (17.2) 896 (10.9)

COPD 275 (3.1) 832 (3.2) 51 (8.5) 224 (2.7)

Any primary malignancya 373 (4.2) 919 (3.5) 50 (8.3) 323 (3.9)

BCC 87 (1.0) 238 (0.9) 8 (1.3) 79 (1.0)

SCC 52 (0.6) 119 (0.5) 10 (1.7) 42 (0.5)

Cervical carcinoma in situ 6 (0.1) 20 (0.1) 0 6 (0.1)

Malignant melanoma 16 (0.2) 47 (0.2) 1 (0.2) 15 (0.2)

Lymphoma 29 (0.3) 50 (0.2) 3 (0.5) 26 (0.3)

Female breast cancer 78 (0.9) 191 (0.7) 14 (2.3) 64 (0.8)

Acute myocardial infarction 42 (0.5) 108 (0.4) 8 (1.3) 34 (0.4)

Unstable angina 15 (0.2) 61 (0.2) 2 (0.3) 13 (0.2)

Ischemic stroke 17 (0.2) 42 (0.2) 1 (0.2) 16 (0.2)

Hemorrhagic stroke 2 (\ 0.1) 6 (\ 0.1) 1 (0.2) 1 (0)

Hospitalization due to heart failure 64 (0.7) 172 (0.7) 9 (1.5) 55 (0.7)

Coronary revascularization by PCI or

CABG

22 (0.3) 76 (0.3) 2 (0.3) 20 (0.2)

DVT 60 (0.7) 133 (0.5) 10 (1.7) 50 (0.6)

PE 28 (0.3) 83 (0.3) 4 (0.7) 24 (0.3)

DVT or PE 76 (0.9) 188 (0.7) 12 (2.0) 64 (0.8)

ATE 7 (0.1) 27 (0.1) 0 7 (0.1)

DVT or PE or ATE 81 (0.9) 208 (0.8) 12 (2.0) 69 (0.8)
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lymphoma, MACE, acute MI, ischemic stroke,
hospitalization due to heart failure, coronary
revascularization by PCI or CABG, any throm-
boembolic event, and all-cause death (Fig. 3,
Supplementary Table S5). Events with the
highest IRs among patients with AT/AU were
serious infection requiring hospitalization
(43.3; 95% CI 32.6–57.4 per 1000 PY) and MACE
(32.3; 95% CI 23.1–45.2 per 1000 PY).

DISCUSSION

This large, retrospective, US-based cohort study
found that, compared with age-, sex-, and race-
matched non-AA patients, patients with AA
aged C 12 years generally had similar IRs of
outcome events after diagnosis with AA, with
the exception of higher IR for herpes simplex
infections. Higher rates of herpes simplex
infection in patients with AA may be due to a
higher baseline usage of immunosuppressants.

IRs for overall and individual malignancies
were low, and there were no differences in
malignancy IRs between patients with AA and
matched members of the non-AA cohort. Prior
studies examining the IRs of malignancies in
patients with AA have also generally shown an
absence of difference in number of malignan-
cies [20]. One study in Taiwan found signifi-
cantly lower rates of uterine and cervical cancer
but higher risk of breast cancer in patients with
AA aged\50 years compared with matched
controls without AA [21].

The overall MACE IR was 16.0 (95% CI
14.1–18.2; IP, 2.8%) for the AA cohort and 18.1
(95% CI 17.0–19.2; IP, 4.1%) for the non-AA
cohort. The IR for occurrence of any

thromboembolic event was 4.9 (95% CI 3.9–6.1;
IP, 0.9%) for the AA cohort and 6.1 (95% CI
5.5–6.7; IP, 1.4%) for the non-AA cohort. To our
knowledge, this is the first study to compare the
rates of MACE in patients with AA as a com-
posite event of stroke, MI, and cardiovascular
death. Compared with those in the matched
non-AA cohort, patients with AA had similar IRs
for components of MACE. Globally, the repor-
ted impact of AA on the individual components
of MACE has been inconsistent. One study from
Taiwan found that the IR for hemorrhagic
stroke was 1.01 and 0.42 per 1000 PY for
patients with AA and those in the matched
cohort without AA, respectively, while rates of
ischemic stroke were 2.89 versus 1.69 per 1000
PY, respectively [4]. In a US regional study,
patients with AA had decreased odds for inci-
dent stroke (odds ratio, 0.39; 95% CI 0.18–0.87)
and a trend toward decreased risk of incident
acute MI (odds ratio, 0.91; 95% CI 0.59–1.39)
[22]. Another US-based study found no signifi-
cant increase in the risk of heart disease in
patients with mild AA (odds ratio, 1.17; 95% CI
0.93–1.48) [8].

Compared with those in the matched non-
AA cohort, patients with AA had similar IRs for
VTEs. In the US general population, the annual
IRs of DVT and PE have been reported as 45–117
and 45–58 cases per 100,000 PY, respectively
[3, 23]. One US cohort study reported an IR of
94 per 100,000 PY for VTEs in patients with AA
[7]. Differences in IRs for MACE and throm-
boembolic events between studies may reflect
differences in patient populations between
regions and varied inclusion criteria for patients
with AA.

Table 2 continued

History of comorbid conditions,
n (%)

AA cohort
(n = 8784)

Non-AA cohort
(n = 26,352)

AT/AU subtype
(n = 599)

Non-AT/AU
subtype (n = 8185)

History of any surgery in the last

6 months prior to index date

117 (1.3) 353 (1.3) 17 (2.8) 100 (1.2)

AA alopecia areata, AT alopecia totalis, ATE arterial thromboembolism, AU alopecia universalis, BCC basal cell carcinoma,
CABG coronary artery bypass graft, COPD chronic obstructive pulmonary disease, DVT deep vein thrombosis, PCI
percutaneous coronary intervention, PE pulmonary embolism, SCC squamous cell carcinoma
aExcluding nonmelanoma skin cancer

Dermatol Ther (Heidelb) (2023) 13:1733–1746 1741



When stratified by age groups, few events
were recorded for adolescent patients, but ado-
lescent patients represented only\ 5% of all
patients in the AA cohort, thus limiting any
interpretation of the results for this age group.

This study also evaluated the underlying
differences in comorbidities and outcome
events in patients with AT/AU versus those with
non-AT/AU AA. Generally, patients with AT/AU
had a higher incidence of baseline comorbidi-
ties, risk factors, and outcome events than
patients with non-AT/AU AA, although it can-
not be excluded that patients with AT/AU may
see doctors more frequently due to the severity
of their AA [24, 25] and thus have a greater
probability of being diagnosed with other
comorbidities. Future studies should examine a
potential mechanistic link between more severe
AA and comorbidities, as well as study larger
cohorts of patients with AT/AU than the 599
examined in this study. The higher rates of
certain baseline comorbidities and outcome

events in patients with the AT/AU subtypes
suggest that it may be beneficial to screen for
such conditions upon AA diagnosis, which may
allow opportunities for earlier treatment
intervention.

This study had some limitations related to
the inherent design of a retrospective database
analysis. First, owing to the usage of the Optum
CDM, this study was limited to patients with AA
who had insurance through large commercial or
Medicare Advantage health plans and may not
reflect the underlying comorbidities of those
covered under other types of insurance or those
without coverage. Second, patients in the non-
AT/AU AA cohort may have had total loss of
hair on the scalp, face, and/or body but did not
have AT/AU diagnostic codes recorded in their
claims record. Third, there were differences in
the age and sex distributions between the
AT/AU and non-AT/AU AA subtype cohorts,
which may have contributed to differences in
the incidence of events of interest. Finally,

Table 3 History of prescription medicine use in the AA and matched non-AA cohortsa

Characteristic, n (%) AA cohort
(n = 8784)

Non-AA cohort
(n = 26,352)

AT/AU subtype
(n = 599)

Non-AT/AU subtype
(n = 8185)

Janus kinase inhibitorsb 13 (0.1) 9 (\ 0.1) 3 (0.5) 10 (0.1)

Other drugs used in

dermatologyc
111 (1.3) 112 (0.4) 8 (1.3) 103 (1.3)

Systemic steroids 3761 (42.8) 6414 (24.3) 273 (45.6) 3488 (42.6)

Immunomodulators 666 (7.6) 1075 (4.1) 70 (11.7) 596 (7.3)

Antidiabetic agents 569 (6.5) 2075 (7.9) 52 (8.7) 517 (6.3)

Lipid-modifying agents 1328 (15.1) 3912 (14.8) 122 (20.4) 1206 (14.7)

Antihypertensive agents 2055 (23.4) 5693 (21.6) 199 (33.2) 1856 (22.7)

Hormone replacement

therapy

79 (0.9) 152 (0.6) 5 (0.8) 74 (0.9)

Oral contraceptives 633 (7.2) 1298 (4.9) 44 (7.3) 589 (7.2)

AA alopecia areata, AT alopecia totalis, AU alopecia universalis
aHistory of prescription medications was determined during the 12 months prior to the index date
bTofacitinib, baricitinib, upadacitinib, filgotinib, ruxolitinib
cAlefacept, certolizumab, etanercept, adalimumab, infliximab, golimumab, ustekinumab, apremilast, secukinumab, tildrak-
izumab, brodalumab, risankizumab, ixekizumab, guselkumab, dupilumab
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descriptive statistics were used for this study,
and future analyses will be needed to adjust for
other potential confounding factors.

Regardless of these limitations, this study
leveraged large cohorts, used a strict inclusion
criterion of C 2 AA diagnosis codes for cohort
entry, and specifically examined a population of
patients with AT/AU. In addition, this is the first
study to evaluate the real-world burden of
malignancies, cardiovascular events, and VTEs
in US patients with AA compared with matched
controls.

CONCLUSIONS

In this real-world, US claims-based, retrospec-
tive cohort study of outcome events, including
infection, cardiovascular disease, malignancy,
and thromboembolism, patients with AA had a
greater incidence of herpes simplex infection
than those in the matched non-AA cohort,
while other outcomes, including cardiovascular
disease, malignancies, and thromboembolism,
had overall similar rates between cohorts.
Patients with the AT/AU subtypes generally had
higher rates of outcome events than those with
AA without the AT/AU subtypes. These data
may inform greater understanding of the

Fig. 2 Incidence rates per 1000 PY for A infection,
B malignancy, and C MACE/VTE outcome events of
interest in the AA and matched non-AA cohorts. aThe
total number of patients at risk (i.e., denominator) differed
depending on whether the outcome event was acute or
chronic (including all malignancy events, MACE, DVT,
PE, and ATE). Therefore, the denominator was not always
8784 for the AA cohort or 26,352 for the non-AA cohort.

bExcluding nonmelanoma skin cancer. AA alopecia areata,
ATE arterial thromboembolism, BCC basal cell carcinoma,
CABG coronary artery bypass graft, DVT deep vein
thrombosis, IR incidence rate, MACE major adverse
cardiovascular event, MI myocardial infarction, PCI
percutaneous coronary intervention, PE pulmonary embo-
lism, PY patient-years, SCC squamous cell carcinoma, VTE
venous thromboembolic event
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comorbid disease burden in patients with AA.
Future research is needed to explore the mech-
anisms behind increased risks for outcome
events in patients with AT/AU.
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