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Abstract
Atopic dermatitis, psoriasis, alopecia areata, and vitiligo have been associated with 
comorbid conditions, including infections, malignancies, and cardiovascular diseases. This 
study evaluated the prevalence and incidence rates of these comorbidities in patients 
from Japan. This retrospective cohort study used data collected from the JMDC claims 
database between June 2013 and December 2020. Patients with a diagnosis of atopic 
dermatitis, psoriasis, alopecia areata, or vitiligo were matched (1:1) by age, sex, and index 
month with individuals with no claims records for atopic dermatitis, psoriasis, alopecia 
areata, or vitiligo diagnosis. Data included 691 338, 51 988, 43 692, and 8912 patients 
in the atopic dermatitis, psoriasis, alopecia areata, and vitiligo cohorts, respectively, 
and matched controls. The most prevalent comorbidities in the atopic dermatitis cohort 
versus matched controls included allergic rhinitis (47% vs 37%), conjunctivitis (33% vs 
23%), asthma (27% vs 20%), viral infection (22% vs 15%), and acne (11% vs 3%). Incidence 
rates per 100 000 person-years of comorbidities in the atopic dermatitis cohort versus 
matched controls were: venous thromboembolism, 51.4 (95% confidence interval [CI], 
48.3–54.7) versus 31.7 (95% CI, 29.2–34.2); lymphoma, 13.8 (95% CI,12.2–15.6) versus 
5.7 (95% CI, 4.7–6.8); cutaneous T-cell lymphoma, 1.6 (95% CI, 1.1–2.2) versus 0.1 (95% 
CI, 0.0–0.4); and herpes zoster, 740.9 (95% CI, 728.8–753.1) versus 397.6 (95% CI, 388.9–
406.6). Similar trends were observed in the psoriasis versus nonpsoriasis cohorts, with 
95% CIs mostly overlapping for alopecia areata and vitiligo cohorts versus controls. 
Overall, patients from Japan with dermatologic diseases have a higher prevalence and 
incidence of certain health conditions, particularly venous thromboembolism, lymphoma, 
and infections in patients with atopic dermatitis and psoriasis, compared with individuals 
without these dermatologic diseases.
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1  |  INTRODUC TION

Chronic inflammatory or autoimmune dermatologic diseases, in-
cluding atopic dermatitis (AD), psoriasis, alopecia areata (AA), and 
vitiligo, have been associated with certain comorbidities, including 
other dermatologic conditions, cardiovascular diseases (CVDs), 
malignancies, and infections.1–8 Previous population-based stud-
ies in the United Kingdom, United States, and some Asian and 
European countries found an increased risk of CVDs, including 
stroke, myocardial infarction, heart failure, or cardiovascular 
death; cancers, including lymphoma, melanoma, or nonmelanoma 
skin cancer (NMSC); and infections in patients with AD,1,9–12 psori-
asis,5,13–16 AA,3 and vitiligo.17 In patients with AD or psoriasis, the 
risk of CVD, lymphoma, and infections, including herpes zoster, 
appears to increase with disease severity.1,7,9,10,14,15 Comorbidities 
such as depression, anxiety, and other psychiatric or psychosocial 
conditions are also common in patients with dermatologic dis-
eases, indicating the profound negative impact of dermatologic 
conditions on quality of life.2,18–22

The incidence and risk of comorbidities in patients with dermato-
logic diseases may differ depending on geographical location, race, 
or ethnicity. There is conflicting evidence from studies of patients 
with vitiligo in European and Asian countries reporting that the risk 
of malignancies such as melanoma and NMSC may be increased,17 
decreased,23 or remain unchanged,24,25 suggesting differences de-
pending on geographical location. Patients from Taiwan with AA had 
a higher risk of melanoma, lymphoma, breast cancer, kidney cancer, 
and urinary bladder cancer, and a lower risk of overall cancers and 
NMSC compared with individuals without AA; whereas, in patients 
with AA from Korea the risk of overall cancers was slightly higher 
and the risk of lymphoma was comparable to that in individuals with-
out AA.26,27 Comparative analysis of age-standardized incidence 
rates (IRs) from the Cancer Incidence in Five Continents database 
suggested that the rate of melanoma was higher in Japanese indi-
viduals in the United States compared with Japanese individuals in 
Japan.28

The onset of AD, psoriasis, AA, and vitiligo are triggered by 
immunological mechanisms; AD and psoriasis are predominantly 
Th2- and Th17-mediated, respectively, while AA and vitiligo are 
predominantly Th1-mediated.29–31 Due to the immune response 
mechanisms associated with these conditions, interest in the use 
of immune response–targeting treatments has increased.29,32,33 
Current treatment strategies for dermatologic diseases include the 
use of corticosteroids, immunosuppressive agents, phototherapy, 
and biological agents.29,34–37 Consequently, individuals with derma-
tological diseases may be at an increased risk of comorbidities asso-
ciated with the use of corticosteroids and immunosuppressive drugs 
as a result of their immunosuppressive effects.34,37,38 Treatments 
for psoriasis targeting cytokines involved in immune response 
(tumor necrosis factor α, interleukin [IL]- 17A, and IL-23) have been 
shown to decrease the risk of psoriasis-associated comorbidities, 
such as myocardial infarction; however, there is a risk of associated 
infections.29,38

Few real-world studies have investigated the prevalence and 
IRs of comorbidities in patients with dermatologic diseases in 
Japan. A recent retrospective cross-sectional study using data 
from the JMDC database, one of the largest claims databases in 
Japan, showed that atopic diseases, including AD, asthma, and al-
lergic rhinitis, were the most prevalent comorbidities in patients 
with AA.39 To better inform clinical management and support pa-
tient care, this retrospective real-world study aimed to estimate 
the prevalence and IRs of comorbidities, including CVDs, malig-
nancies, infections, and dermatologic and allergic conditions, in 
patients from Japan with AD, psoriasis, AA, and vitiligo using the 
JMDC claims database.

2  |  METHODS

2.1  |  Data source and study design

This retrospective cohort study used data collected from the 
JMDC claims database. The JMDC manages claims data from 
Japan-based health insurance associations for employees of 
mid- to large-size companies and their families. This longitudinal 
database includes inpatient and outpatient data and pharmacy 
claims, and each patient can be tracked by a consistent unique 
identifier. Based on a feasibility assessment in May 2019, data 
in the JMDC represented 6.1% of the Japanese population. This 
study used an anonymized structured database that did not 
contain any personal information that allows for identification of 
individuals. According to the Ethical Guidelines for Human Life 
Science and Medical Research in Japan, informed consent is not 
required for studies using anonymized data. Institutional review 
board approval and ethics committee approval were not required. 
This study was conducted in accordance with legal and regulatory 
requirements, as well as with scientific purpose, value, and rigor, 
and followed generally accepted research practices as described 
in the Guidelines for Good Pharmacoepidemiology Practices 
issued by the International Society for Pharmacoepidemiology and 
Good Practices for Outcomes Research issued by the International 
Society for Pharmacoeconomics and Outcomes Research.

2.2  |  Participants and setting

Data were collected from the JMDC claims database between June 
2013 and December 2020. Participants were eligible to be included 
in one of four dermatologic disease cohorts (AD, psoriasis, AA, or 
vitiligo) if they had at least two records of definitive diagnoses in 
different months between June 2014 and December 2020 of AD 
(International Classification of Diseases, Tenth Revision [ICD-10], code 
L20), psoriasis (ICD-10 code L40), AA (ICD-10 code L63), or vitiligo 
(ICD-10 code L80), with at least one record at least 12 months after 
database entry. In the AD cohort, patients were required to have 
at least two records of treatment, including topical corticosteroids, 
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topical calcineurin inhibitors, dupilumab, or other AD therapies, 
administered within 1 month of the date of definitive AD diagnosis. 
Patients with psoriasis were required to have at least two 
records of treatment, including vitamin D3 topical drugs, topical 
corticosteroids, phosphodiesterase 4 inhibitors, or other psoriasis 
therapies administered within 1 month of the date of definitive 
psoriasis diagnosis.

Participants were eligible for inclusion in non-AD, nonpsoriasis, 
non-AA, or nonvitiligo control cohorts if they had no claims with 
ICD-10 codes for AD, psoriasis, AA, or vitiligo, respectively, during 
the study period. Participants in the AD, psoriasis, AA, and vitiligo 
cohorts were matched 1:1 with the non-AD, nonpsoriasis, non-AA, 
and nonvitiligo cohorts, respectively. Matching was performed to 
summarize disease characteristics, with the index month, age at 
index month (up to +1 year; i.e., the same age or 1 year older), and 
sex used as matching keys. In this study, sex was defined as a di-
chotomous variable (male or female). JMDC patient records reflect 
sex assigned at birth unless changed upon request by the insured 
individual.

For patients whose first record of diagnosis was at least 1 year 
after database entry (patients with a new diagnosis), the index 
month was defined as the first record of diagnosis or treatment 
of AD, psoriasis, AA, or vitiligo. The baseline period for this sub-
group was defined as the 1 year before the first record of diagnosis 
(Figure  S1a). For patients whose first record of diagnosis was less 
than 1 year after initial database entry (patients with prevalent di-
agnosis), the index month was defined as 12 months after database 
entry, and the baseline period was defined as the 1 year from data-
base entry through the index month (Figure  S1b). Individuals with 
less than 1 year of data before the index month were excluded from 
the study. The follow-up period started on the first day after the 
end of the index month and terminated at the earlier date of either 
the loss of enrollment in insurance policy or 6 months after the final 
diagnosis or treatment. Data collected included age, sex, diagnoses, 
clinical procedures, prescription drugs, cancer management, and 
treatment costs.

2.3  |  Outcomes

Prevalent health conditions in patients with AD, psoriasis, AA, and/
or vitiligo were evaluated in comparison with matched controls and 
identified from database records during the baseline period using 
ICD-10 codes, as shown in Table  S1, in the following categories: 
allergic diseases, infections, mental health disorders, respiratory 
diseases, malignancies, CVDs, metabolic disorders, dermatosis, 
autoimmune diseases, and other diseases. Participants had to have 
at least one record of a definitive diagnosis using ICD-10 codes for 
a condition, except for AD, psoriasis, AA, and vitiligo (at least two 
definitive diagnoses required). Prevalence (percentage) was defined 
as follows: (number of patients with each comorbidity/total number 
of patients in each cohort) multiplied by 100.

Patients with dermatologic diseases, including AD, psoriasis, 
and AA, treated with systemic therapies may have a higher risk 
of developing certain health conditions, including cardiovascular 
events or infections.40–42 IRs were determined for outcomes of 
special interest diagnosed during the follow-up period for each 
of the AD, psoriasis, AA, and vitiligo cohorts, as well as their re-
spective matched control cohorts, including major cardiovascular 
events, venous thromboembolism (VTE) events, malignancies, 
herpes zoster, and tuberculosis. Major cardiovascular events were 
defined as ischemic heart diseases and stroke with hospitaliza-
tion, with at least one record of definitive diagnosis using ICD-10 
codes listed in Table S1. VTE was identified based on a record of 
diagnosis using ICD-10 codes for VTE (Table  S1) and a record of 
prescription, within the same month but not 2 months prior, for 
heparin, fondaparinux, urokinase, tissue plasminogen activator 
(monteplase), oral anticoagulant, warfarin, edoxaban, rivaroxaban, 
or apixaban; inferior vena cava filter placement; or thrombus re-
moval. Malignancies, including or excluding NMSC, were defined 
based on one record of diagnosis within a claim month and a 
procedure record of cancer management within the same claim 
month or at least one other claim month, using ICD-10 codes listed 
in Table S1.

Herpes zoster and tuberculosis events were defined by at least 
one record of definitive diagnosis using ICD-10 codes (Table S1), 
and a record of treatment with antiviral therapy within less than 
2 months after diagnosis, with or without a record of herpes sim-
plex. Tuberculosis events were defined by at least one record of 
definitive diagnosis using ICD-10 codes (Table  S1), and at least 
two records of treatment 1 month after diagnosis. IRs were deter-
mined in the overall population in each cohort for the combined 
patients with prevalent and new diagnosis. Patients were excluded 
from the IR analysis of major cardiovascular events, VTE events, 
or malignancies if these outcomes occurred during the baseline 
period. IRs (number of persons with events per 100 000 person-
years [PY]) were calculated as follows: (number of new persons 
who experienced an event/the sum of person-month) multiplied 
by 100 000 multiplied by 12.

IRs were also assessed in subcohorts classified by age (0–9, 10–
19, 20–29, 30–39, 40–49, 50–59, ≥60 years). IRs associated with a 
specific drug product were not assessed.

2.4  |  Statistical analysis

This study was not designed for hypothesis testing, and, therefore, 
sample size calculations were not applicable. Patient baseline char-
acteristics were summarized using descriptive statistics. For cat-
egorical variables, proportions of patients were analyzed, and for 
comorbidity variables, prevalence (percentage) was analyzed. For 
count variables, the number of patients who experienced the event 
per the sum of the observed person-time at risk, i.e., IRs per 100 000 PY 
and their 95% CIs are presented. Two-sided 95% CIs for IRs were 
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calculated based on the Poisson distribution and its relation to the 
chi-squared distribution.

3  |  RESULTS

3.1  |  Baseline demographics and disease 
characteristics

Overall, data were collected for analysis from 12 136 472 individuals 
from the JDMC database between June 2013 and December 2020 
(Figure 1). Of these, 691 338, 51 988, 43 692, and 8912 patients were 
included in the AD, psoriasis, AA, and vitiligo cohorts, respectively, 
and an equal number of individuals were enrolled in the respective 
matched control cohorts. In the AD cohort, 61.4% and 38.6% of 
patients were included in the prevalent and new diagnosis patient 
subgroups, respectively, 47.5% and 52.5% in the psoriasis cohort, 
26.3% and 73.7% in the AA cohort, and 35.3% and 64.7% in the 
vitiligo cohort (Table 1).

Greater proportions of patients were male in the psoriasis 
cohort and female in the AA and vitiligo cohorts; proportions of 
males and females were comparable in the AD cohort (Table  1). 
The mean age at the index month ranged from 20.4 to 45.4 years 
among all cohorts (Table  1). The mean age at index month was 
20.4 years (standard deviation [SD], 17.7 years), 44.9 years (SD, 
15.2 years), 37.2 years (SD, 16.2 years), and 32.5 years (SD, 
20.8 years) in the AD, psoriasis, AA, and vitiligo cohorts, respec-
tively. The mean duration of the follow-up period was 2.9 years 
(SD, 1.9 years), 2.5 years (SD, 1.8 years), 1.5 years (SD, 1.3 years), 
and 1.8 years (SD, 1.4 years) in the AD, psoriasis, AA, and vitiligo 
cohorts, respectively.

Patients diagnosed with AD, psoriasis, AA, and vitiligo con-
sistently had greater insurance utilization and higher frequency 
of visits to medical facilities compared with matched controls 
(Table 1). Corticosteroids were the most common treatment in the 
AD (13.4%), psoriasis (14.7%), and AA (12.0%) cohorts. Patients 
with vitiligo were most frequently treated with phototherapy 
(18.8%).

F I G U R E  1  Cohort screening. The AD, psoriasis, AA, and vitiligo cohorts were matched in a 1:1 ratio with non-AD, nonpsoriasis, non-
AA, and nonvitiligo control cohorts by sex, age, and index month. aIn the AD cohort, patients were required to have at least two records of 
treatment, including topical corticosteroids, topical calcineurin inhibitors, dupilumab, or other AD therapies, administered within 1 month 
of the date of definitive AD diagnosis. Patients with psoriasis were required to have at least two records of treatment, including vitamin D3 
topical drugs, topical corticosteroids, phosphodiesterase 4 inhibitors, or other psoriasis therapies administered within 1 month of the date of 
definitive psoriasis diagnosis. bPatients in the AD cohort who did not have a non-AD–matching individual were excluded from the final AD 
cohort population analyzed. AA, alopecia areata; AD, atopic dermatitis; ICD-10, International Classification of Diseases, Tenth Revision.
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3.2  |  Prevalence of comorbidities

A total of 54 different comorbidities were identified among all co-
horts during the baseline period. The 20 most frequently occurring 
comorbidities in each disease cohort are shown in Figure  2. The 
prevalence of allergic diseases was generally higher in the disease 
cohorts compared with the matched controls for allergic rhinitis (AD: 
47% vs 37%; psoriasis: 35% vs 28%; AA: 40% vs 31%; and vitiligo: 
45% vs 36%), conjunctivitis (AD: 33% vs 23%; psoriasis: 21% vs 17%; 
AA: 26% vs 19%; and vitiligo: 30% vs 22%), and asthma (AD: 27% 
vs 20%; psoriasis: 12% vs 9%; AA: 14% vs 11%; and vitiligo: 19% vs 
16%) (Figure 2a–d).

Similar trends were observed for dermatologic diseases and in-
fections. Notably, acne was more prevalent in the disease cohorts 
compared with the matched controls (AD: 11% vs 3%; psoriasis: 
9% vs 3%; AA: 11% vs 4%; and vitiligo: 10% vs 4%) (Figure 2a–d). 
Comorbid dermatologic diseases were also more prevalent in the 
disease cohorts compared with the matched controls, including AD 
in the psoriasis cohort (12% vs 2%), AA cohort (12% vs 3%), and vit-
iligo cohort (16% vs 4%), and psoriasis (5% vs 0%) and AA (6% vs 0%) 
in the vitiligo cohort (Figure 2b–d). Prevalence of psoriasis was low 
in the AD and AA cohorts (1% vs 1%), with a similar trend evident for 
AA in the psoriasis and AD cohorts (1% vs 1%). Viral infections (AD: 
22% vs 15%; psoriasis: 16% vs 7%; AA: 17% vs 8%; and vitiligo: 21% 
vs 12%) and fungal infections (AD: 8% vs 4%; psoriasis: 17% vs 5%; 
AA: 9% vs 5%; and vitiligo: 10% vs 5%) were also more prevalent in 
the disease cohorts compared with the matched controls.

For malignancies, mental health disorders, CVDs, metabolic dis-
orders, dermatosis, autoimmune diseases, and other diseases such 
as bone fracture and dyslipidemia, prevalence was generally similar 
between AD, psoriasis, AA, and vitiligo cohorts and their matched 
controls (Figure 2a–d).

3.3  |  Incidence of major cardiovascular and 
VTE events

The IRs of major cardiovascular events, including ischemic heart 
disease and stroke leading to hospitalization during the follow-up 
period, were comparable between the AD cohort and the non-AD 
control cohort; however, the IR of VTE was higher in the AD co-
hort compared with the control cohort (IR/100 000 PY, 51.4 [95% 
CI, 48.3–54.7] vs 31.7 [95% CI, 29.2–34.2], respectively; Figure 3). 
IRs of major cardiovascular events (IR/100 000 PY, 374.1 [95% CI, 
340.9–409.6] vs 260.3 [95% CI, 232.9–290.0]), ischemic heart dis-
ease leading to hospitalization (239.5 [95% CI, 213.1–268.3] vs 164.3 
[95% CI, 142.7–188.2]), stroke leading to hospitalization (148.7 [95% 
CI, 128.1–171.7] vs 108.9 [95% CI, 91.5–128.7]), and VTE (172.7 
[95% CI, 150.9–196.8] vs 92.5 [95% CI, 76.8–110.5]) were higher in 
the psoriasis cohort compared with the nonpsoriasis control cohort.

The IR of ischemic heart disease leading to hospitalization was 
higher in the AA cohort compared with the non-AA control co-
hort (IR/100 000 PY, 108.0 [95% CI, 83.9–137.0] vs 55.2 [95% CI, Ch
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38.4–76.8], respectively). The IRs of major cardiovascular events 
overall and of stroke leading to hospitalization, as well as of VTE 
events, were numerically higher in the AA cohort compared with the 
non-AA control cohort; however, 95% CIs were widely overlapping. 
Similarly, the IRs of overall major cardiovascular events, ischemic 
heart disease, and stroke leading to hospitalization were numerically 
higher in the vitiligo cohort compared with the nonvitiligo control 
cohort, with overlapping 95% CIs (Figure 3).

3.4  |  Incidence of malignancies

IRs were higher in the AD cohort compared with the non-AD 
control cohort for malignancies, including NMSC (IR/100 000 
PY, 107.5 [95% CI, 03.0–112.2] vs 89.0 [95% CI, 84.9–93.3]) and 
malignancies excluding NMSC (107.1 [95% CI, 102.5–111.8] vs 
88.8 [95% CI, 84.7–93.1]; Figure 4a). IRs of these outcomes were 
higher in the psoriasis cohort compared with the nonpsoriasis co-
hort controls and lower in the AA and vitiligo cohort compared 
with the matched controls, albeit with overlapping 95% CIs. IRs 
for individual solid tumor malignancies assessed in this analysis, 
including breast, lung, gastric, pancreatic, and colorectal cancers, 
were comparable between disease cohorts and their matched 
controls (Figure 4b). IRs were higher in the AD cohort than in the 
non-AD control cohort for lymphoma (IR/100 000 PY, 13.8 [95% 

CI, 12.2–15.6] vs 5.7 [95% CI, 4.7–6.8], respectively), cutaneous 
T-cell lymphoma (1.6 [95% CI, 1.1–2.2] vs 0.1 [95% CI, 0.0–0.4], 
respectively), and leukemia (4.8 [95% CI, 3.9–5.9] vs 3.0 [95% CI, 
2.2–3.8], respectively).

Similarly, IRs were higher in the psoriasis cohort compared with 
the nonpsoriasis control cohort for lymphoma (IR/100 000 PY, 50.6 
[95% CI, 38.9–64.6] vs 17.2 [95% CI, 10.8–26.1], respectively) and 
cutaneous T-cell lymphoma (12.6 [95% CI, 7.2–20.5] vs 0.8 [95% CI, 
0.0–4.4], respectively) (Figure 4b). The IR for cutaneous T-cell lym-
phoma was higher in the AA cohort than the non-AA control cohort 
(IR/100 000 PY, 6.3 [95% CI, 1.7–16.2] vs 0.0 [95% CI, 0.0–5.8], re-
spectively), with overlapping 95% CIs. IRs for lymphoma, cutaneous 
T-cell lymphoma, and leukemia were comparable in the vitiligo and 
nonvitiligo control cohorts.

3.5  |  Incidence of infections

The IR of herpes zoster was higher in all disease cohorts com-
pared with matched controls (AD: IR/100 000 PY, 740.9 [95% CI, 
728.8–753.1] vs non-AD: 397.6 [95% CI, 388.9–406.6]; psoria-
sis, 951.9 [95% CI, 899.4–1006.6] vs nonpsoriasis, 703.6 [95% CI, 
658.7–750.7]; AA, 1019.8 [95% CI, 942.9–1101.2] vs non-AA, 587.9 
[95% CI, 530.1–650.4]) but with overlapping CIs in the vitiligo versus 
nonvitiligo control cohorts (851.5 [95% CI, 712.0–1010.5] vs 656.3 

F I G U R E  2  Prevalence of the 20 most frequent comorbidities during the baseline period in matched (a) AD and non-AD, (b) psoriasis 
and nonpsoriasis, (c) AA and non-AA, and (d) vitiligo and nonvitiligo cohorts. AA, alopecia areata; AD, atopic dermatitis; COPD, chronic 
obstructive pulmonary disease; IBD, inflammatory bowel disease (including ulcerative colitis and Crohn disease); NMSC, nonmelanoma skin 
cancer.
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[95% CI, 534.6–797.5]; Figure 5a). Similarly, the IRs of tuberculosis 
were higher in the AD and psoriasis cohorts relative to their matched 
controls (AD: IR/100 000 PY, 8.4 [95% CI, 7.1–9.7] vs non-AD: 
5.8 [95% CI, 4.8–6.9]; psoriasis: 66.3 [95% CI, 53.1–81.7] vs 19.0  
[95% CI, 12.3–28.1]; Figure 5b). The incidence of tuberculosis was 
comparable in the AA and vitiligo cohorts compared with their 
matched controls.

3.6  |  Incidence of comorbidities by age

IRs for major cardiovascular events, including ischemic heart 
diseases and stroke, malignancies, and infections (herpes zoster 
and tuberculosis), generally increased with age among all disease 
and respective control cohorts (Figures  S2–S5). IRs were highest 
in the age 60 years and older subgroup and were lowest in the age 
0 to 9 years and 10 to 19 years subgroups among all cohorts. The 
incidences of comorbidities were generally similar between disease 
cohorts and matched controls, with the following exceptions: the IR 
of all malignancies in the age 60 years and older subgroup was higher 
in the AD cohort versus the control cohort, and the IR of VTE events 

was higher among all age category subgroups in the AD cohort 
compared with matched controls. Furthermore, the IR for herpes 
zoster was also higher in all age category subgroups for all disease 
cohorts compared with matched controls; CIs were overlapping 
in some age category subgroups in the psoriasis, AA, and vitiligo 
matched cohorts (Figures S2–S5).

4  |  DISCUSSION

This retrospective cohort study aimed to assess the prevalence and 
incidence of comorbidities, including CVDs, malignancies, infec-
tions, dermatologic diseases, and other related conditions in patients 
from Japan with AD, psoriasis, AA, and vitiligo using data from the 
JMDC claims database. Allergic diseases (including allergic rhinitis, 
conjunctivitis, and asthma), dermatologic conditions, and infections 
were the most common comorbidities, and prevalence during the 
study baseline period was generally higher in patients with skin dis-
eases compared with control cohorts matched by index month, age 
at index month, and sex. Furthermore, we found that the IRs of major 
cardiovascular events, VTE events, malignancies, and herpes zoster 

F I G U R E  3  IRs of major cardiovascular events and VTE events in patients with AD, psoriasis, AA, and vitiligo compared with index month-, 
age-, and sex-matched controls during the follow-up period. Ischemic heart diseases were diagnosed using ICD-10 code I20-25 (i.e., any of 
ischemic heart disease diagnosis codes [acute coronary syndrome and coronary artery disease]), and stroke was diagnosed using ICD-10 code 
I60-64 (i.e., any stroke diagnosis code). AA, alopecia areata; AD, atopic dermatitis; CI, confidence interval; ICD-10, International Classification 
of Diseases, Tenth Revision; IR, incidence rate; PY, person-years; VTE, venous thromboembolism.
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F I G U R E  4  IRs of (a) all malignancies, including or excluding NMSC, and (b) malignancy subtypes, in patients with AD, psoriasis, AA, and 
vitiligo compared with index month-, age-, and sex-matched controls during the follow-up period. AA, alopecia areata; AD, atopic dermatitis; 
CI, confidence interval; IR, incidence rate; NMSC, nonmelanoma skin cancer; PY, person-years.
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and tuberculosis infections were higher in patients with AD and pso-
riasis relative to the matched controls during the study follow-up 
period; 95% CIs often overlapped for AA and vitiligo versus controls.

In this study, IRs of overall malignancies, including or excluding 
NMSC, were higher in the AD and psoriasis cohorts but comparable 
in the AA and vitiligo cohorts versus matched controls. Most nota-
bly, IRs were higher for lymphoma and cutaneous T-cell lymphoma 
in AD cohorts (lymphoma: 13.8 [95% CI, 12.2–15.6] vs 5.7 [95% CI, 
4.7–6.8] and cutaneous T-cell lymphoma: 1.6 [95% CI, 1.1–2.2] vs 
0.1 [95% CI, 0.0–0.4]) and psoriasis (lymphoma: 50.6 [95% CI, 38.9–
64.6] vs 17.2 [95% CI, 10.8–26.1] and cutaneous T-cell lymphoma: 
12.6 [95% CI, 7.2–20.5] vs 0.8 [95% CI, 0.0–4.4]) versus matched 
controls. The IRs of other cancer types assessed in this study were 
similar in the disease and matched control cohorts, with widely over-
lapping CIs. Previous studies in other countries have also reported a 
higher incidence of lymphoma in patients with AD and psoriasis.43,44 
A UK-based cohort study using The Health Improvement Network 
(THIN) database found no differences in the incidence of overall ma-
lignancies between patients with or without AD; however, AD was 
associated with an elevated risk of lymphoma, which increased with 
disease severity.43 Another population-based matched cohort study 
of patients from England and Denmark found that the absolute 

rates of lymphoma were higher in patients with atopic eczema than 
age- and sex-matched controls.9 Similarly, a US-based cohort study 
reported a higher incidence of lymphoma in patients with psoriasis 
versus matched controls (IR per 1000 PY, 1.4 [95% CI, 1.3–1.5] vs 
0.7 [95% CI, 0.6–0.8]).44 A systematic review and meta-analysis of 
cancer risk in patients with AD reported high heterogeneity among 
studies,45 suggesting that interpretation of our results warrants 
careful evaluation. The increased risk of lymphoma reported in pa-
tients with AD may suggest that patients with AD are more likely to 
develop lymphoma; however, because the initial clinical presenta-
tion of AD and cutaneous T-cell lymphoma can be similar, delayed 
differential diagnosis may also be a factor in this observation.46–48 
In addition, some patients with AD may undergo skin biopsy related 
to their diagnosis, potentially leading to more lymphoma claims. 
Another contributing factor to the high IR of lymphoma observed 
in our study may include a large number of claims for thymus and 
activation-regulated chemokine (TARC) tests in patients from Japan 
with AD and comorbid lymphoma. In a study using data derived from 
the JMDC database, the rate of TARC testing increased after it was 
covered by Japanese medical insurance.49

In our study, the incidences of major cardiovascular events and 
VTE events were higher in the AD and psoriasis cohorts but similar, 

F I G U R E  5  IRs of (a) herpes zoster infections and (b) tuberculosis in patients with AD, psoriasis, AA, and vitiligo compared with index 
month-, age-, and sex-matched controls during the follow-up period. AA, alopecia areata; AD, atopic dermatitis; CI, confidence interval; IR, 
incidence rate; PY, person-years.
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with widely overlapping CIs, in the AA and vitiligo cohorts versus 
matched controls. In the AA cohort, IR for ischemic heart diseases 
that led to hospitalization was higher compared with matched con-
trols. Previously published studies have reported a higher risk of CVD 
outcomes in patients with AD and psoriasis compared with individ-
uals without these diseases,1,5 although findings have been incon-
sistent in the literature. A population-based cohort study in Taiwan 
reported a 1.33-fold higher incidence of ischemic stroke in patients 
with AD compared with matched controls.50 In another study in the 
United Kingdom, the estimated IRs for stroke were similar between 
patients with or without atopic eczema; however, patients with se-
vere AD had a 20% increased risk of stroke.1 A Danish population 
cohort also found higher event rates for ischemic stroke in patients 
with psoriasis versus a reference population, which increased with 
disease severity.15 Results from our study of patients in Japan under-
score the need for physicians to consider the risk of these comorbid-
ities when managing patients with dermatologic diseases.

The present analysis identified a high prevalence of infections 
among other comorbidities in patients with AD, psoriasis, AA, and 
vitiligo compared with matched control cohorts, and most notably 
for viral and fungal infections among all disease cohorts. These re-
sults are consistent with previous studies using data from the JMDC, 
which found that comorbidities such as viral and fungal infections 
were more prevalent in patients with AD and AA compared with 
matched controls.39,51 In addition, in our study, IRs of herpes zoster 
were higher among all disease cohorts, with overlapping CIs in the 
vitiligo cohort compared with matched controls; whereas, IRs for tu-
berculosis were higher in the AD, psoriasis, and AA cohorts, with 
overlapping CIs in the AA and non-AA matched cohorts. These re-
sults are consistent with observations in a population-based cohort 
study in the United Kingdom, which also reported increased risk of 
infections, including herpes zoster and herpes simplex, in patients 
with AD.10 In AD, increased risk for infections may be due to the 
immunosuppressive effects of systemic therapy in some patients 
with severe disease in whom these therapies are recommended.52 
Furthermore, systemic treatments such as corticosteroids or cyclo-
sporine A may be associated with increased risk for infections, in-
cluding tuberculosis, as well as for CVDs and malignancies.31,37,53–58 
Patients in this study may have used these treatments, which may, in 
part, explain the higher observed IRs for these comorbidities.

Our analysis found that the prevalence of AD was higher in the 
psoriasis, AA, and vitiligo cohorts compared with their respective 
control cohorts. These findings support results from previously 
published studies of patients in Japan, including a study of patients 
from the same JMDC database, which also showed a high preva-
lence of comorbid AD in patients with AA.39 In general, there may 
be bias toward detection of comorbid dermatologic conditions in 
the disease cohorts due to their frequent visits to the dermatologist 
compared with matched cohorts. In our analysis, the finding that AD 
was common in patients with psoriasis may also be biased due to 
physicians prescribing AD medications such as tacrolimus for pso-
riasis treatment, thereby increasing AD insurance claims. Vitiligo is 
common in patients treated with immune checkpoint inhibitors for 

malignancies59; however, the effect of these therapies was not ana-
lyzed in this study.

The present analysis also showed that IRs of comorbidities, in-
cluding major cardiovascular events, malignancies, and infections, 
were higher in older versus younger patients among all disease 
cohorts. IRs for many of the comorbidities evaluated were similar 
between dermatologic disease cohorts and matched controls within 
age categories, with some notable exceptions. In the AD cohort, the 
IRs of all malignancies were higher in patients aged 60 years and 
older and IRs of VTE events were higher in those aged 40 years and 
older, versus matched controls. In all disease cohorts, IRs for herpes 
zoster were higher in each age category compared with matched 
controls, albeit with overlapping CIs in the psoriasis, AA, and vitiligo 
cohorts. Studies conducted in several countries have also reported 
that the incidences of cardiovascular events and malignancies in pa-
tients with dermatologic diseases tend to increase with age.43,60,61 
A UK cohort–based study found that the incidence of malignancies 
was higher in adult versus pediatric patients with AD and, more im-
portantly, that pediatric and adult patients with moderate or severe 
AD had higher rates of malignancies compared with their respective 
non-AD–matched controls.43

Unique sets of immunologic mechanisms underlie AD, psoriasis, 
AA, and vitiligo pathophysiology; AD and psoriasis are predomi-
nantly Th2- and Th17-mediated, respectively, while AA and vitiligo 
are predominantly Th1-mediated.29,30,62 The increased prevalence of 
dermatologic diseases observed in patients with AD, psoriasis, AA, 
and vitiligo compared with controls may indicate some overlap in the 
T-cell–mediated inflammatory pathways. Patients with psoriasis and 
comorbid AD have been described63,64; however, studies character-
izing this patient population are limited.

Multiple studies have reported on the psychosocial burden of 
AD, AA, vitiligo, and psoriasis, with deleterious consequences for pa-
tients' quality of life.18–22 In this analysis, psychosocial conditions, in-
cluding sleep disorders, symptoms of anxiety, and depression, were 
found to be among the common comorbidities observed among the 
study cohorts; however, their prevalence was comparable to indi-
viduals in the matched control cohorts. Sleep disorders, symptoms 
of anxiety, and depression are often assessed using patient-reported 
outcome tools, and these results may suggest that patients from 
Japan do not view their dermatologic conditions as having impact on 
their mental health; however, further studies are needed to examine 
these relationships.

The JMDC database has been used as a data source to analyze 
disease burden and treatment patterns of patients from Japan in 
other studies.65 Patient cohorts described in this analysis generally 
had similar demographics (i.e., age and ratio of male-to-female par-
ticipants), when compared with previously described cohorts for 
AD, psoriasis, and AA from the same JMDC database.39,51,66 Similar 
to this analysis, asthma, allergic rhinitis, and AD were identified as 
some of the common comorbidities in patients with AA in a previous 
descriptive study using data collected from the JMDC database.39

A limitation of this study is that it was not designed for inferen-
tial statistical analysis; therefore, the prevalence and incidence data 



852  |    MA et al.

are only descriptive, and direct comparisons between patient cohorts 
cannot be made. Several other potential limitations are inherent to 
the JMDC data source, a payer-based database of claims from health 
insurance societies that cover employees and their dependent family 
members. JMDC includes few participants aged 65 to 75 years, and 
none of the participants in our study were aged 75 years or older. 
Health insurance societies that provide the claims data to JMDC may 
not always be representative of health insurance societies in Japan 
and they could exhibit bias by location and/or industry. In addition, 
not all outcomes were validated among disease populations. The ac-
curacy of AD, psoriasis, AA, and vitiligo diagnoses in this database has 
not been extensively characterized. However, an increasing number 
of studies support the validity of the data from the JMDC, particularly 
for inpatient diagnoses.65 Another limitation of this study is that IRs 
were not determined for all outcomes that were found to be preva-
lent in the disease cohorts. This study analyzed IRs of events that may 
be deemed as adverse events of special interest, especially in patients 
with dermatologic diseases, including AD, psoriasis, and AA, who 
may have a higher risk of developing these events (e.g., cardiovas-
cular events, malignancies, and serious infections) when undergoing 
treatment.40–42 One strength of the current study is the assessment 
of these events by age categories, which provides insight for different 
risk factors that may be considered during clinical management.

In conclusion, the findings from this study show that the preva-
lence and incidence of certain comorbidities were higher among in-
dividuals from Japan with dermatologic diseases, particularly those 
with AD and psoriasis, compared with individuals without derma-
tological diseases. This observational retrospective cohort study 
using patient data from Japan found that allergic or atopic diseases 
(including allergic rhinitis, conjunctivitis, and asthma), dermatologic 
conditions, and infections were the most frequently occurring co-
morbidities, and their prevalence was higher in patients with AD, 
psoriasis, AA, and vitiligo compared with controls matched by age, 
sex, and index month. In addition, patients with these dermatologic 
diseases exhibited generally higher incidences of major cardiovas-
cular events, VTE events, malignancies (lymphoma and cutaneous 
T-cell lymphoma), and infections (herpes zoster and tuberculosis) 
compared with matched controls; however, 95% CIs often over-
lapped for AA and vitiligo cohorts versus matched controls. Further 
research is needed to examine these associations and potential 
causal relationships between these comorbidities and AD, psoriasis, 
AA, and vitiligo. Awareness of the risks of comorbidities in patients 
with skin diseases in Japan may inform clinician decision-making 
around disease management. Current guidelines from The Japanese 
Dermatological Association highlight the importance of the manage-
ment of comorbidities of skin diseases, including allergic diseases, 
bacterial, fungal, and viral infections.67

ACKNOWLEDG MENTS
We thank Dr Masao Iwagami from the University of Tsukuba, 
Japan, for his critical reading and feedback during the develop-
ment of this manuscript during the period between November 2022 
and February 2024. Editorial/medical writing support under the 

guidance of the authors was provided by Amanda Mabhula, PhD, 
and Megan K. Elder, PhD, at ApotheCom, San Francisco, CA, USA, 
and was funded by Pfizer Inc., New York, NY, USA, in accordance 
with Good Publication Practice (GPP 2022) guidelines (Ann Intern 
Med. 2022; 10.7326/M22-1460).

FUNDING INFORMATION
This study, including the collection, analysis, and interpretation of 
data and writing of the report, was sponsored by Pfizer Japan Inc., 
Tokyo, Japan.

CONFLIC T OF INTERE S T S TATEMENT
YM, MC, TH, and KN are employees of Pfizer Japan Inc. NS and 
SH are employees of Pfizer R&D Japan G.K. MC, TH, KN, SH, and 
NS are shareholders of Pfizer Inc. SI has received grants, consult-
ing fees and/or speaker's fees from Pfizer Inc., AbbVie, Amgen Inc., 
Boehringer Ingelheim, Bristol Myers Squibb, Daiichi-Sankyo, Eisai, 
Eli Lilly and Company, GlaxoSmithKline, Janssen, Kyowa Kirin, LEO 
Pharma, Maruho, Novartis, Sun Pharma, Taiho Pharmaceutical, 
Mitsubishi Tanabe, Torii Pharmaceutical, Toyo Pharmaceutical, 
Seiyaku Kasei, and UCB Japan.

E THIC S S TATEMENT
Approval of the research protocol by an institutional review board: 
N/A.
Informed consent: N/A.
Registry and the registration number of the study/trial: N/A.
Animal studies: N/A.

ORCID
Tomohiro Hirose   https://orcid.org/0000-0002-9569-6834 

R E FE R E N C E S
	 1.	 Silverwood RJ, Forbes HJ, Abuabara K, Ascott A, Schmidt M, 

Schmidt SAJ, et al. Severe and predominantly active atopic eczema 
in adulthood and long term risk of cardiovascular disease: popula-
tion based cohort study. Br Med J. 2018;361:k1786.

	 2.	 Silverberg JI. Comorbidities and the impact of atopic dermatitis. 
Ann Allergy Asthma Immunol. 2019;123:144–51.

	 3.	 Shin JW, Kang T, Lee JS, Kang MJ, Huh CH, Kim MS, et al. Time-
dependent risk of acute myocardial infarction in patients with alo-
pecia areata in Korea. JAMA Dermatol. 2020;156:763–71.

	 4.	 Karbach S, Hobohm L, Wild J, Münzel T, Gori T, Wegner J, et  al. 
Impact of psoriasis on mortality rate and outcome in myocardial 
infarction. J Am Heart Assoc. 2020;9:e016956.

	 5.	 Mehta NN, Azfar RS, Shin DB, Neimann AL, Troxel AB, Gelfand JM. 
Patients with severe psoriasis are at increased risk of cardiovas-
cular mortality: cohort study using the General Practice Research 
Database. Eur Heart J. 2010;31:1000–6.

	 6.	 Silverberg JI, Gelfand JM, Margolis DJ, Boguniewicz M, Fonacier 
L, Grayson MH, et al. Association of atopic dermatitis with allergic, 
autoimmune, and cardiovascular comorbidities in US adults. Ann 
Allergy Asthma Immunol. 2018;121:604–612.e3.

	 7.	 Ascott A, Mulick A, Yu AM, Prieto-Merino D, Schmidt M, Abuabara 
K, et al. Atopic eczema and major cardiovascular outcomes: a sys-
tematic review and meta-analysis of population-based studies. J 
Allergy Clin Immunol. 2019;143:1821–9.

https://doi.org/10.7326/M22-1460
https://orcid.org/0000-0002-9569-6834
https://orcid.org/0000-0002-9569-6834


    |  853MA et al.

	 8.	 Lee JH, Ju HJ, Seo JM, Almurayshid A, Kim GM, Ezzedine K, et al. 
Comorbidities in patients with vitiligo: a systematic review and 
meta-analysis. J Invest Dermatol. 2023;143:777–789.e6.

	 9.	 Mansfield KE, Schmidt SAJ, Darvalics B, Mulick A, Abuabara K, 
Wong AYS, et al. Association between atopic eczema and cancer in 
England and Denmark. JAMA Dermatol. 2020;156:1086–97.

	10.	 Wan J, Shin DB, Syed MN, Abuabara K, Lemeshow AR, Gelfand 
JM. Risk of herpesvirus, serious and opportunistic infections in 
atopic dermatitis: a population-based cohort study. Br J Dermatol. 
2022;186:664–72.

	11.	 Ruff S, Egeberg A, Andersen YMF, Gislason G, Skov L, Thyssen 
JP. Prevalence of cancer in adult patients with atopic dermatitis: a 
nationwide study. Acta Derm Venereol. 2017;97:1127–9.

	12.	 Langan SM, Abuabara K, Henrickson SE, Hoffstad O, Margolis 
DJ. Increased risk of cutaneous and systemic infections in atopic 
dermatitis-a cohort study. J Invest Dermatol. 2017;137:1375–7.

	13.	 Kim BR, Kang D, Kang M, Shim S, Kang CK, Kim DW, et al. Risk of 
acute infections in patients with psoriasis: a nationwide population-
based cohort study. J Am Acad Dermatol. 2020;82:764–6.

	14.	 Takeshita J, Shin DB, Ogdie A, Gelfand JM. Risk of serious in-
fection, opportunistic infection, and herpes zoster among pa-
tients with psoriasis in the United Kingdom. J Invest Dermatol. 
2018;138:1726–35.

	15.	 Ahlehoff O, Gislason GH, Charlot M, Jørgensen CH, Lindhardsen 
J, Olesen JB, et al. Psoriasis is associated with clinically significant 
cardiovascular risk: a Danish nationwide cohort study. J Intern 
Med. 2011;270:147–57.

	16.	 Chiesa Fuxench ZC, Shin DB, Ogdie Beatty A, Gelfand JM. The 
risk of cancer in patients with psoriasis: a population-based co-
hort study in the health improvement network. JAMA Dermatol. 
2016;152:282–90.

	17.	 Kim HS, Kim HJ, Hong ES, Kim KB, Lee JD, Kang TU, et  al. The 
incidence and survival of melanoma and nonmelanoma skin cancer 
in patients with vitiligo: a nationwide population-based matched 
cohort study in Korea. Br J Dermatol. 2020;182:907–15.

	18.	 Silverberg JI, Gelfand JM, Margolis DJ, Boguniewicz M, Fonacier 
L, Grayson MH, et al. Patient burden and quality of life in atopic 
dermatitis in US adults: a population-based cross-sectional study. 
Ann Allergy Asthma Immunol. 2018;121:340–7.

	19.	 Rencz F, Gulácsi L, Péntek M, Wikonkál N, Baji P, Brodszky V. 
Alopecia areata and health-related quality of life: a systematic re-
view and meta-analysis. Br J Dermatol. 2016;175:561–71.

	20.	 Titeca G, Goudetsidis L, Francq B, Sampogna F, Gieler U, Tomas-
Aragones L, et  al. 'The psychosocial burden of alopecia areata 
and androgenetica': a cross-sectional multicentre study among 
dermatological out-patients in 13 European countries. J Eur Acad 
Dermatol Venereol. 2020;34:406–11.

	21.	 Toussi A, Barton VR, Le ST, Agbai ON, Kiuru M. Psychosocial 
and psychiatric comorbidities and health-related quality of life 
in alopecia areata: a systematic review. J Am Acad Dermatol. 
2021;85:162–75.

	22.	 Chen CY, Wang WM, Chung CH, Tsao CH, Chien WC, Hung CT. 
Increased risk of psychiatric disorders in adult patients with vitiligo: 
a nationwide, population-based cohort study in Taiwan. J Dermatol. 
2020;47:470–5.

	23.	 Teulings HE, Overkamp M, Ceylan E, Nieuweboer-Krobotova L, Bos 
JD, Nijsten T, et al. Decreased risk of melanoma and nonmelanoma 
skin cancer in patients with vitiligo: a survey among 1307 patients 
and their partners. Br J Dermatol. 2013;168:162–71.

	24.	 Jørgensen MG, Toyserkani NM, Egeberg A, Sørensen JA. Risk 
of skin cancer in patients with vitiligo in Denmark: a nationwide 
cohort study. JAAD Int. 2020;1:31–8.

	25.	 Li CY, Dai YX, Chen YJ, Chu SY, Chen TJ, Wu CY, et al. Cancer risks 
in vitiligo patients: a nationwide population-based study in Taiwan. 
Int J Environ Res Public Health. 2018;15:1847.

	26.	 Chen CC, Chang YT, Liu HN, Chen YJ. Cancer risk in patients with 
alopecia areata: a nationwide population-based matched cohort 
study. Cancer Med. 2018;7:2153–9.

	27.	 Lee JH, Song Y, Do Han K, Park YM, Lee JY, Park YG, et al. Cancer 
risk by the subtype of alopecia. Sci Rep. 2018;8:9748.

	28.	 Hori M, Katanoda K. Incidence rate for melanoma of skin cancer 
in Japanese in Japan and in the United States from the cancer inci-
dence in five continents. Jpn J Clin Oncol. 2017;47:373–4.

	29.	 Guttman-Yassky E, Krueger JG. Atopic dermatitis and psoriasis: two 
different immune diseases or one spectrum? Curr Opin Immunol. 
2017;48:68–73.

	30.	 Martins C, Darrigade AS, Jacquemin C, Barnetche T, Taieb A, 
Ezzedine K, et al. Phenotype and function of circulating memory T 
cells in human vitiligo. Br J Dermatol. 2020;183:899–908.

	31.	 Song SY, Wang ZA, Ding YC, Ji XM, Meng R. Cyclosporine-a-
induced intracranial thrombotic complications: systematic review 
and cases report. Front Neurol. 2020;11:563037.

	32.	 Żeberkiewicz M, Rudnicka L, Malejczyk J. Immunology of alopecia 
areata. Cent Eur J Immunol. 2020;45:325–33.

	33.	 Seneschal J, Harris JE, Le Poole IC, Passeron T, Speeckaert R, 
Boniface K. Editorial: immunology of vitiligo. Front Immunol. 
2021;12:711080.

	34.	 Kanatoula DD, Bodner E, Ghoreschi K, Meier K, Solimani F. Non-
biologic immunosuppressive drugs for inflammatory and autoim-
mune skin diseases. J Dtsch Dermatol Ges. 2024;22:400–21.

	35.	 Vieyra-Garcia PA, Wolf P. From early immunomodulatory triggers 
to immunosuppressive outcome: therapeutic implications of the 
complex interplay between the wavebands of sunlight and the skin. 
Front Med (Lausanne). 2018;5:232.

	36.	 Leis-Dosil VM, Prats-Caelles I. Practical management of immu-
nosuppressants in dermatology. Actas Dermo-Sifiliograficas. 
2018;109:24–34.

	37.	 Aljebab F, Choonara I, Conroy S. Systematic review of the tox-
icity of long-course oral corticosteroids in children. PLoS One. 
2017;12:e0170259.

	38.	 Wang Y, Zhang P, Lv Y, Deng Y, Yao M, Wang L, et al. Advancements 
in the study of biologic agents in comorbidities of psoriasis: a liter-
ature review. Clin Cosmet Investig Dermatol. 2023;16:3487–95.

	39.	 Campos-Alberto E, Hirose T, Napatalung L, Ohyama M. Prevalence, 
comorbidities, and treatment patterns of Japanese patients with 
alopecia areata: a descriptive study using Japan medical data center 
claims database. J Dermatol. 2023;50:37–45.

	40.	 Wollenberg A, Thyssen JP, Bieber T, Chan G, Kerkmann U. A de-
tailed look at the European medicines agency's recommendations 
for use of Janus kinase inhibitors in patients with atopic dermatitis. 
J Eur Acad Dermatol Venereol. 2023;37:2041–6.

	41.	 Taylor PC, Bieber T, Alten R, Witte T, Galloway J, Deberdt W, et al. 
Baricitinib safety for events of special interest in populations at 
risk: analysis from randomised trial data across rheumatologic and 
dermatologic indications. Adv Ther. 2023;40:1867–83.

	42.	 Sunzini F, McInnes I, Siebert S. JAK inhibitors and infections 
risk: focus on herpes zoster. Ther Adv Musculoskelet Dis. 
2020;12:1759720X20936059.

	43.	 Wan J, Shin DB, Syed MN, Abuabara K, Lemeshow AR, Fuxench 
ZCC, et  al. Malignancy risk in patients with atopic dermatitis: a 
population-based cohort study. Br J Dermatol. 2023;189:53–61.

	44.	 Feldman SR, Hur P, Zhao Y, Tian H, Wei Z, Wang X, et al. Incidence 
rates of comorbidities among patients with psoriasis in the United 
States. Dermatol Online J. 2018;24:13030/qt2m18n6vj.

	45.	 Wang L, Bierbrier R, Drucker AM, Chan AW. Noncutaneous 
and cutaneous cancer risk in patients with atopic dermati-
tis: a systematic review and meta-analysis. JAMA Dermatol. 
2020;156:158–71.

	46.	 Legendre L, Barnetche T, Mazereeuw-Hautier J, Meyer N, Murrell 
D, Paul C. Risk of lymphoma in patients with atopic dermatitis 



854  |    MA et al.

and the role of topical treatment: a systematic review and meta-
analysis. J Am Acad Dermatol. 2015;72:992–1002.

	47.	 Paller A, Jaworski JC, Simpson EL, Boguniewicz M, Russell JJ, Block 
JK, et al. Major comorbidities of atopic dermatitis: beyond allergic 
disorders. Am J Clin Dermatol. 2018;19:821–38.

	48.	 Roediger B, Schlapbach C. T cells in the skin: lymphoma and inflam-
matory skin disease. J Allergy Clin Immunol. 2022;149:1172–84.

	49.	 Kamei K, Saeki H, Tsuchiya T, Hirose T, Campos-Alberto E, 
Matsumoto F, et al. Real-world treatment patterns of patients with 
atopic dermatitis in Japan: analysis of the JMDC claims database.  
J Cutan Immunol Allergy. 2021;4:109–19.

	50.	 Su VY, Chen TJ, Yeh CM, Chou KT, Hung MH, Chu SY, et al. Atopic 
dermatitis and risk of ischemic stroke: a nationwide population-
based study. Ann Med. 2014;46:84–9.

	51.	 Igarashi A, Fujita H, Arima K, Inoue T, Dorey J, Fukushima A, et al. 
Health-care resource use and current treatment of adult atopic 
dermatitis patients in Japan: a retrospective claims database analy-
sis. J Dermatol. 2019;46:652–61.

	52.	 Boguniewicz M, Fonacier L, Guttman-Yassky E, Ong PY, Silverberg 
J, Farrar JR. Atopic dermatitis yardstick: practical recommenda-
tions for an evolving therapeutic landscape. Ann Allergy Asthma 
Immunol. 2018;120:10–22.e2.

	53.	 Waljee AK, Rogers MA, Lin P, Singal AG, Stein JD, Marks RM, et al. 
Short term use of oral corticosteroids and related harms among 
adults in the United States: population based cohort study. Br Med 
J. 2017;357:j1415.

	54.	 Gao F, Zhang J, Wang F, Xin X, Sha D. Cyclosporin A-related cere-
bral venous sinus thrombosis: a case report. Medicine (Baltimore). 
2018;97:e11642.

	55.	 Orsi FA, Lijfering WM, Geersing GJ, Rosendaal FR, Dekkers OM, 
le Cessie S, et al. Glucocorticoid use and risk of first and recurrent 
venous thromboembolism: self-controlled case-series and cohort 
study. Br J Haematol. 2021;193:1194–202.

	56.	 Youssef J, Novosad SA, Winthrop KL. Infection risk and safety of 
corticosteroid use. Rheum Dis Clin N Am. 2016;42:157.

	57.	 Rafiq M, Hayward A, Warren-Gash C, Denaxas S, Gonzalez-
Izquierdo A, Lyratzopoulos G, et al. Allergic disease, corticosteroid 
use, and risk of Hodgkin lymphoma: a United Kingdom nationwide 
case-control study. J Allergy Clin Immunol. 2020;145:868–76.

	58.	 Malpica L, Moll S. Practical approach to monitoring and preven-
tion of infectious complications associated with systemic cortico-
steroids, antimetabolites, cyclosporine, and cyclophosphamide in 
nonmalignant hematologic diseases. Hematology Am Soc Hematol 
Educ Program. 2020;2020:319–27.

	59.	 Mineiro Dos Santos Garrett NF, Carvalho da Costa AC, Barros 
Ferreira E, Damiani G, Diniz Dos Reis PE, et  al. Prevalence of 
dermatological toxicities in patients with melanoma undergoing 

immunotherapy: systematic review and meta-analysis. PLoS One. 
2021;16:e0255716.

	60.	 Hedderson MM, Asgari MM, Xu F, Quesenberry CP, Sridhar S, 
Geier J, et  al. Rates of malignancies among patients with moder-
ate to severe atopic dermatitis: a retrospective cohort study. BMJ 
Open. 2023;13:e071172.

	61.	 Hedderson MM, Asgari MM, Xu F, Quesenberry CP, Sridhar S, 
Geier J, et al. Rates of cardiovascular events among patients with 
moderate-to-severe atopic dermatitis in an integrated health care 
system: a retrospective cohort study. PLoS One. 2022;17:e0277469.

	62.	 Song T, Guttman-Yassky E. Alopecia areata: a complex cytokine 
driven disease. J Investig Dermatol Symp Proc. 2020;20:S55–S57.

	63.	 Barry K, Zancanaro P, Casseres R, Abdat R, Dumont N, Rosmarin 
D. Concomitant atopic dermatitis and psoriasis—a retrospective 
review. J Dermatolog Treat. 2021;32:716–20.

	64.	 Kirsten N, Mohr N, Maul JT, Augustin M. Incidence of atopic con-
ditions in people with psoriasis: a population-based analysis. Eur J 
Dermatol. 2021;31:60.

	65.	 Yamana H, Konishi T, Yasunaga H. Validation studies of Japanese ad-
ministrative health care data: a scoping review. Pharmacoepidemiol 
Drug Saf. 2023;32:705–17.

	66.	 Tada Y, Kim H, Spanopoulos D, Habiro K, Tsuritani K, Yamada Y, 
et al. Treatment patterns, healthcare resource utilization, and costs 
in patients with moderate-to-severe psoriasis treated with sys-
temic therapy in Japan: a retrospective claims database study. J 
Dermatol. 2022;49:1106–17.

	67.	 Katoh N, Ohya Y, Ikeda M, Ebihara T, Katayama I, Saeki H, et  al. 
Japanese guidelines for atopic dermatitis 2020. Allergol Int. 
2020;69:356–69.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Ma Y, Chachin M, Hirose T, Nakamura 
K, Shi N, Hiro S, et al. Prevalence and incidence of 
comorbidities in patients with atopic dermatitis, psoriasis, 
alopecia areata, and vitiligo using a Japanese claims database. J 
Dermatol. 2025;52:841–854. https://doi.org/10.1111/1346-
8138.17643

https://doi.org/10.1111/1346-8138.17643
https://doi.org/10.1111/1346-8138.17643

	Prevalence and incidence of comorbidities in patients with atopic dermatitis, psoriasis, alopecia areata, and vitiligo using a Japanese claims database
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Data source and study design
	2.2  |  Participants and setting
	2.3  |  Outcomes
	2.4  |  Statistical analysis

	3  |  RESULTS
	3.1  |  Baseline demographics and disease characteristics
	3.2  |  Prevalence of comorbidities
	3.3  |  Incidence of major cardiovascular and VTE events
	3.4  |  Incidence of malignancies
	3.5  |  Incidence of infections
	3.6  |  Incidence of comorbidities by age

	4  |  DISCUSSION
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES


