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ABSTRACT

Introduction: While autoimmune comorbidi-
ties are common in alopecia areata, little is
known about comorbid cardiovascular disease.
The purpose of this study was to evaluate the
incidence of bradyarrhythmia in patients with
alopecia areata.

Methods: Retrospective review of electrocar-
diograms of 124 patients with � 50% scalp hair
loss (severe alopecia areata) was conducted and
compared to National Health and Nutrition
Examination Survey (NHANES) data.
Results: The prevalence of bradycardia in
females with alopecia areata was 24.3% (95%
CI, 14.5–34.1%) and in those age 40 years or
older was 40.8% (95% CI, 22.2–53.5%) com-
pared to 19.5% in the NHANES III population.
The prevalence of bradycardia in males with
alopecia areata was 36.0% (95% CI, 22.7–49.3%)
and in those age 40 years or older was 50.0%
(95% CI, 21.7–78.3%) compared to 26.9% in the
NHANES III population.
Conclusion: The potential association between
bradycardia and alopecia areata merits further
investigation.
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Key Summary Points

Why carry out this study?

While autoimmune comorbidities are
common in alopecia areata (AA), little is
known about comorbid cardiovascular
disease.

The purpose of this study was to evaluate
the incidence of bradycardia in patients
with AA.

What was learned from the study?

Our data suggest there is increased
prevalence of sinus bradycardia in AA
patients.

Further investigation of the prevalence of
bradycardia and its relationship to
cardiovascular disease in AA patients is
warranted.

INTRODUCTION

Alopecia areata (AA) is an autoimmune disease
characterized by non-scarring hair loss.
Comorbid cardiovascular disease in patients
with autoimmune disorders is an area of active
investigation. In AA patients, higher levels of
cardiac troponin I have been documented [1].
One recent study suggests AA patients are at an
increased risk of acute myocardial infarction [2],
while another study found elevated inflamma-
tory and cardiovascular/atherosclerosis-related
biomarkers in AA patients [3]. Previous work has
not suggested a connection between AA and
arrhythmias. We sought to quantify the preva-
lence of sinus bradycardia in AA patients.

METHODS

This retrospective study involved AA patients
who underwent stringent screening protocols,
including electrocardiogram (ECG), for thera-
peutic clinical trials between October 2015 and

January 2020 at two institutions with approval
from both Yale institutional review board (HIC#
2000026876) and UCI institutional review
board (HS# 2016-3076). Screening data included
patients’ age, gender, severity of scalp hair loss
[assessed by Severity of Alopecia Tool (SALT)
score = % scalp hair loss], ECG findings,
comorbidities, current medications, body mass
index (BMI), and laboratory values. Bradycardia
was defined as a heart rate \ 60 beats per
minute (bpm). Findings were compared to ECG
heart rate data from males and females in the
general population (NHANES III 1988–1994) [4].

Statistical Analysis

Summary statistics were calculated as mean (s-
tandard deviation (SD)) for continuous variables
and counts (%) for categorical variables. Two-
sample Welch’s t-test was used to compare
mean differences of continuous variables
between patients with bradycardia and patients
without bradycardia, while the chi-square test
was used for assessing the association of brady-
cardia with categorical variables. Analyses were
performed using the statistical software SAS
version 9.4 (Cary, NC). A two-sided p-value \
0.05 was considered statistically significant.

RESULTS

A total of 124 patients were included (Table 1).
All patients had AA with SALT score � 50 (i.e.,
50% or more scalp hair loss). Of this cohort, 74
were female (59.7%). The mean (SD) age for all
patients was 36.4 (15.4). The mean (SD) age for
the NHANES III population was 57.0 (12.7),
with all patients age 40 or older.

The prevalence of sinus bradycardia in our
cohort was 29.0% compared to 22.9% in the
NHANES III population. The prevalence of
bradycardia in females with AA was 24.3% (95%
CI, 14.5–34.1%) and in those age 40 years or
older was 40.8% (95% CI, 22.2–53.5%), com-
pared to 19.5% in the NHANES III population.
The prevalence of bradycardia in males with AA
was 36.0% (95% CI, 22.7–49.3%) and in those
age 40 years or older was 50.0% (95% CI,
21.7–78.3%), compared to 26.9% in the
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Table 1 Summary statistics of patient variables at the screening visit

ECG HR ‡ 60
(n = 88)

Bradycardia
(ECG HR < 60)
(n = 36)

Total
(n = 124)

p value

Age (years) 34.8 (15.81) 40.3 (13.75) 36.4 (15.39) 0.07

SALT score at screen 84.6 (20.01) 82.4 (21.70) 83.9 (20.45) 0.58

Years since diagnosis 11.4 (9.53) 11.4 (9.75) 11.4 (9.56) 0.98

Duration of current episode of severe AA (years) 3.5 (4.03) 4.5 (4.00) 3.8 (4.03) 0.21

Systolic blood pressure 123 (12.32) 123 (15.15) 123 (13.15) 0.91

Diastolic blood pressure 78 (10.10) 79(10.71) 78 (10.24) 0.98

ECG heart rate 71 (9.66) 54 (4.91) 66 (11.57) \ 0.001

TSH (lIU/mL) 1.85 (0.94) 1.76 (1.07) 1.83 (0.98) 0.68

Height (cm) 163.5 (20.00) 169.8 (9.27) 165.3 (17.77) 0.021

Weight (kg) 81.0 (30.17) 73.3 (15.86) 78.8 (27.01) 0.07

Body mass index 26.9 (5.79) 25.3 (4.23) 26.5 (5.42) 0.09

Hemoglobin (g/dL) 14.13 (1.29) 14.16 (1.36) 14.14 (1.31) 0.91

Sex

Female 56 (63.64%) 18 (50.00%) 74 (59.68%) 0.16

Male 32 (36.36%) 18 (50.00%) 50 (40.32%)

Hypothyroidism

Yes 13 (15.12%) 6 (17.14%) 19 (15.70%) 0.78

No 73 (84.88%) 29 (82.86%) 102 (84.30%)

Levothyroxine

Yes 10 (11.76%) 5 (13.89%) 15 (12.40%) 0.77

No 75 (88.24%) 31 (86.11%) 106 (87.60%)

Beta blocker

Yes 4 (4.65%) 0 (0.00%) 4 (3.28%) 0.32

No 82 (95.35%) 36 (100.00%) 118 (96.72%)

Calcium channel blocker

Yes 2 (2.33%) 0 (0.00%) 2 (1.64%) 1.00

No 84 (97.67%) 36 (100.00%) 120 (98.36%)

Electrolytes normal

Yes 74 (86.05%) 30 (83.33%) 104 (85.25%) 0.70

No 12 (13.95%) 6 (16.67%) 18 (14.75%)

History of cardiovascular diseasea
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NHANES III population. In our cohort of
patients with bradycardia, the mean (SD) HR
was 53.6 bpm (4.91), and there was a trend
toward higher mean age in those with brady-
cardia (40.3 vs. 34.8 years old; p = 0.07).

No association was found between brady-
cardia and blood pressure (p = 0.91), bradycar-
dia and history of cardiovascular disease
(p = 1.00), and bradycardia and hypothyroidism
(p = 0.78). TSH values were similar in the two
groups (1.76 vs. 1.85, p = 0.68) (Table 1). While
BMI was slightly lower among bradycardic
patients (25.29 vs. 26.93), this was not statisti-
cally significant (p = 0.09). No bradycardic
patients were taking beta blockers or calcium
channel blockers. Bradycardia was not associ-
ated with electrolyte abnormalities (p = 0.70) or
anemia (p = 0.91).

Other ECG abnormalities were seen in 33
patients (37.5%) without bradycardia and 11
patients (30.6%) with bradycardia and included:
early repolarization, ectopic premature com-
plexes, incomplete right bundle branch block,
intraventricular conduction delay, left axis
devation, left ventricular hypertrophy, non-
specific T-wave abnormality, premature atrial
contractions, right atrial enlargement, right and
left ventricular hypertrophy, sinus arrhythmia,
short PR interval, ST elevation, right ventricular
conduction delay, and premature ventricular
contractions.

DISCUSSION

Our data suggest there is an increased preva-
lence of sinus bradycardia in AA patients,
reaching significance in female patients. This
observation emerged from the relatively large
number of patients with AA at our centers par-
ticipating in therapeutic clinical trials. The fact
that vital signs are rarely performed (and ECGs
never) as part of routine dermatologic care may
explain why this potentially novel finding has
escaped notice.

Whereas sinus bradycardia suggests cardio-
vascular health in the general population, the
clinical implications of this finding in AA
patients is unknown and the mechanism
underlying this association unclear. The life-
time prevalence of AA is 2% in the US popula-
tion, and autoimmune and inflammatory
comorbid diseases are common in patients with
AA. Thyroid disorders including subclinical
hypothyroidism, Graves’ disease, and Hashi-
moto’s are particularly common. While
hypothyroidism may cause bradycardia, there
was no association between a history of
hypothyroidism and the presence of bradycar-
dia in our cohort; furthermore, all patients in
our cohort who had a diagnosis of hypothy-
roidism were adequately treated with thyroid
replacement therapy and had normal TSH val-
ues at the time ECGs were performed. A com-
mon cause of slower HR is physical

Table 1 continued

ECG
HR ‡ 60(n = 88)
Bradycardia(ECG HR < 60)(n = 36) Total(n = 124) p value

Yes

7(8.14%) 2 (5.56%) 9 (7.38%) 1.00

No 79 (91.86%) 34 (94.44%) 113 (92.62%)

Data are presented as mean (SD), n (%)
AA alopecia areata, ECG electrocardiogram, HR heart rate, SALT Severity of Alopecia Tool, TSH thyroid-stimulating
hormone
a Cardiovascular disease included any of the following: hypertension, prior myocardial infarction, previous diagnosis of
coronary artery disease, hyperlipidemia, or cardiac conduction abnormalities
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conditioning. While activity patterns of the AA
cohort were not queried, BMI did not signifi-
cantly differ between those with and without
bradycardia, making differences in physical
conditioning an unlikely explanation. Further-
more, in our experience AA patients do not
differ significantly from the general population
in terms of lifestyle, further arguing that fitness
is unlikely to account for the differences
between the AA cohort and the NHANES
population.

There are a few possible mechanisms by
which sinus bradycardia could manifest in AA.
Heart rate is determined by two factors—in-
trinsic sinus node function and autonomic
activity. Inflammatory processes would be
expected to increase sympathetic activity and
decrease vagal activity, leading to increases in
heart rate through autonomic influence on the
sinus node; thus, autonomic influences would
not explain our finding. Ischemia can lead to
bradycardia, but we noted no ECG findings or
symptoms suggestive of coronary artery disease
in our patients.

Another explanation for sinus bradycardia in
patients with AA could be fibrosis. Primary sinus
node dysfunction is often caused by fibrosis,
and, interestingly, cardiac remodeling and
fibrosis have been found in murine models of
AA, although conduction system or sinus node
disease has not specifically been reported in
these models [5, 6]. Higher levels of cardiac
troponin I have been documented in patients
with AA [1], and, in a murine model, an
autoimmune response to cardiac troponin I
induces cardiac inflammation and fibrosis [7, 8].
It is also possible that genes involved in devel-
opment of sinus node fibrosis overlap with
those that determine AA [9, 10].

Study Limitations

Our data were limited by a relatively small
cohort of AA patients in a clinical trial setting
with more females (59.7%), and the mean age of
our cohort was 20 years younger than NHANES
III, which collected ECG data only in patients
age 40 and older. To our knowledge, there are
no publicly available ECG data in populations

of similar age to our AA cohort. Lastly, cardiac
magnetic resonance imaging (MRI) was not
performed as part of this study.

CONCLUSION

In summary, our data suggest there is increased
prevalence of sinus bradycardia in AA patients.
Further investigation of the prevalence and
mechanism of bradycardia in AA patients is
warranted.
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