Aalborg Universitet AALBORG

UNIVERSITY

Polyautoimmunity in patients with cutaneous lupus erythematosus: A nationwide sex-
and age-matched cohort study from Denmark

Graven-Nielsen, Christoffer S.; Vittrup, Ida V.; Kragh, Anna J.; Lund, Fredrik; Bliddal, Sofie;
Kofoed, Kristian; Kristensen, Salome; Stensballe, Allan; Nielsen, Claus H.; Feldt-Rasmussen,
Ulla; Cordtz, René; Dreyer, Lene

Published in:
JAAD international

DOl (link to publication from Publisher):
10.1016/}.jdin.2023.07.018

Creative Commons License
CCBY 4.0

Publication date:
2023

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Graven-Nielsen, C. S., Vittrup, I. V., Kragh, A. J., Lund, F., Bliddal, S., Kofoed, K., Kristensen, S., Stensballe, A.,
Nielsen, C. H., Feldt-Rasmussen, U., Cordtz, R., & Dreyer, L. (2023). Polyautoimmunity in patients with
cutaneous lupus erythematosus: A nationwide sex- and age-matched cohort study from Denmark. JAAD
international, 13, 126-133. https://doi.org/10.1016/}.jdin.2023.07.018

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -


https://doi.org/10.1016/j.jdin.2023.07.018
https://vbn.aau.dk/en/publications/18eaf685-458b-4356-8db8-b94fac998670
https://doi.org/10.1016/j.jdin.2023.07.018

Take down policy

If you believe that this document breaches copyright please contact us at von@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 04, 2025



ORIGINAL ARTICLE

Polyautoimmunity in patients with
cutaneous lupus erythematosus:

®

Check for
updates

A nationwide sex- and age-matched
cohort study from Denmark

Christoffer S. Graven-Nielsen,” Ida. V. Vittrup,* Anna J. Kragh,* Fredrik Lund,* Sofie Bliddal, MD, PhD,"*
Kristian Kofoed, MD, PhD, Salome Kristensen, MD, PhD,“¢ Allan Stensballe, PhD,"¢
Claus H. Nielsen, MD, MsC, PhD,® Ulla Feldt-Rasmussen, MD, DMSc,”"
René Cordtz, MD, PhD," and Lene Dreyer, MD, PhD™"*

Background: Polyautoimmunity is defined as having 2 or more autoimmune diseases. Little is known
about polyautoimmunity in patients with cutaneous lupus erythematosus (CLE).

Objectives: To estimate prevalence and 5-year incidence of non—lupus erythematosus (LE) autoimmune
diseases in patients with CLE.

Methods: Patients with CLE were identified In the Danish National Patient Registry and each patient was
age- and sex-matched with 10 general population controls. Outcome information on non-LE autoimmune
diseases was obtained by register-linkage between Danish National Patient Registry and the National
Prescription Register. The risk ratio (RR) for prevalent non-LE autoimmune disease at time of CLE diagnosis
was calculated in modified Poisson regression; and hazard ratios (HRs) for incident non-LE autoimmune
disease were estimated in Cox regression analyses.

Results: Overall, 1674 patients with CLE had a higher prevalence of a non-LE autoimmune disease than the
comparators (18.5 vs 7.9%; RR 2.4; 95% CI, 2.1 to 2.6). Correspondingly, the cumulative incidence of a
non-LE autoimmune disease during 5 years of follow-up was increased for the patients with CLE: HR

3.5 (95% CI, 3.0 to 4.0).

Limitations: Risk of detection and misclassification bias, mainly pertaining to the CLE group.

Conclusion: Patients with CLE had higher prevalence and 5-year cumulative incidence of a non-LE
autoimmune disease than the general population. (JAAD Int 2023;13:126-33.)

Key words: autoimmune diseases; cutaneous lupus erythematosus; epidemiology; polyautoimmunity;

thyroid autoimmunity.

From the Center for Rheumatology Research Aalborg (CERRA),
Aalborg University Hospital, Aalborg, Denmark?; Department of
Medical Endocrinology and Metabolism, Copenhagen Univer-
sity Hospital (Rigshospitalet), Copenhagen, Denmark®; Institute
of Inflammation Research, Center for Rheumatology and Spine
Diseases, Copenhagen University Hospital (Rigshospitalet),
Copenhagen, Denmark; Skin Clinic Redovre, Redovre, Den-
mark?; Department of Clinical Medicine, Aalborg University,
Denmark®; Department of Health Science and Technology,
Aalborg University, Denmark’; Clinical Cancer Research Center,
Aalborg University Hospital, Aalborg, Denmark?; and Depart-
ment of Clinical Medicine, Faculty of Health and Medical
Sciences, University of Copenhagen, Copenhagen, Denmark."

Funding sources: Dr Feldt-Rasmussen’s research salary is funded
by a grant from Kirsten and Freddy Johansen’s Fund.

126

Patient consent: This is a register-based study using nationwide
administrative data. According to Danish law, patient consent is
not required for this type of study.

IRB approval status: Not Applicable.

Accepted for publication July 15, 2023.

Correspondence to: Christoffer S. Graven-Nielsen, Center for
Rheumatology Research Aalborg (CERRA), Aalborg University
Hospital, 9000 Aalborg, Denmark. E-mail: c.gravennielsen@rn.
dk.

2666-3287

© 2023 by the American Academy of Dermatology, Inc. Published
by Elsevier Inc. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1016/j.jdin.2023.07.018


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jdin.2023.07.018&domain=pdf
mailto:c.gravennielsen@rn.dk
mailto:c.gravennielsen@rn.dk
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jdin.2023.07.018

JAAD INT
VoLuME 13

Abbreviations used:

CLE: cutaneous lupus erythematosus

CRS: Civil Registration System

DNPR:  Danish National Patient Registry

HR: hazard ratio

LE: lupus erythematosus

RR: Risk ratio

SCLE: subacute lupus erythematosus

SLE: systemic lupus erythematosus
INTRODUCTION

Cutaneous lupus erythematosus (CLE) is an
autoimmune, cutaneous disease characterized by
well-defined skin lesions, divided into subtypes
acute CLE, subacute lupus erythematosus (SCLE),
and discoid lupus erythemat, often located in areas
exposed to sunlight; and ultraviolet light can induce
both onset and relapse of the disease."”

In Denmark, the annual incidence of CLE is 2.7
per 100,000 person years with a 4:1 female
predominance.” The prevalence of CLE in
Denmark is unknown, but a study from Minnesota,
United States of America, with a predominantly
Caucasian population found a prevalence of 73.3
per 100,000 persons. ™’

A phenomenon in autoimmunity is that
development of another autoimmune disease in a
patient with a preexisting autoimmune disease is
more likely than development of a first autoimmune
disease in another individual.” The underlying
reasons are not fully understood but could be due
to similar immunopathological mechanisms and
genetic factors in many autoimmune diseases. A
patient with 2 or more autoimmune diseases is said
to have polyautoimmunity.”” Little is known about
the prevalence and incidence of polyautoimmunity
in patients with CLE compared with controls in the
general population in a nationwide study.’

Thus, the aim of this study was to estimate the
prevalence of non—lupus erythematosus (LE)
autoimmune disease at the time of CLE diagnosis
and the subsequent 5-year incidence of non-LE
autoimmune disease compared with matched
controls from the general population.

METHODS
Study design

This nationwide register-based Danish cohort
study investigates prevalence and 5-year incidence
of polyautoimmunity among recently diagnosed
patients with CLE compared with the prevalence
and 5-year incidence of autoimmune disease in age-
and sex-matched controls from the general
population. The study period was 1998-2021.
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Data sources

The Danish Civil Registration System. By use
of the Central Person Register-number, assigned to
all Danish residents, the Danish Civil Registration
System (CRS) allows for linkage between all
nationwide registers.” For each Danish resident, the
CRS contains personal information, such as gender,
date of birth, and if relevant, dates of migration and
death. The CRS can be used for sampling of
comparator cohorts in studies.

The Danish National Patient Register. The
Danish National Patient Register (DNPR) is a
nationwide administrative register that contains
standardized data from all hospitals in Denmark
since 1978.'" All public hospitals in Denmark are
required by law to submit data on admissions,
diagnosis code(s), and treatment(s) for every patient.
Thus, when a patient is in contact with a hospital, a
contact is recorded in the DNPR with 1 or more
International Statistical Classification of Diseases,
Tenth Revision (ICD-10).

The Danish National Prescription
Register. The Danish National Prescription
Register covers the Danish population and includes
data on all reimbursed prescriptions redeemed at
community pharmacies. We gained information on
date of redemption, and Anatomical Therapeutic
Chemical Classification System code."’

Study population

To identify patients with CLE, all first-time
diagnoses of CLE (ICD-10 codes 193.0-L93.2) in
patients aged =18 years were identified in the
DNPR from 1998 to the end of 2020. The CLE
diagnosis should originate from a department of
dermatology to reduce misclassification bias.
Patients with a DNPR record of systemic lupus
erythematosus (SLE) before their CLE diagnosis
were not included. The CRS was used to sample a
control group from the general population of 10
individuals matched on year of birth and sex to each
patient with CLE (see Supplementary Fig S1,
available via Mendeley at https://data.mendeley.
com/datasets/h2bvck3x5s/1).  Matched  controls
with SLE were excluded. For the case patient with
CLE and the matched individuals of that case patient,
the index date from which all were followed was the
date of the CLE diagnosis.

Patients with CLE and matched controls that were
later registered with a diagnosis of SLE were
followed up in their respective groups until the
date of their SLE diagnosis at which point they
were censored. SLE was not part of the composite
outcome.


https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
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Table 1. Characteristics of patients with cutaneous lupus erythematosus at time of diagnosis and of age- and

sex-matched controls

Cutaneous lupus

Other local erythematosus Matched
Variable Discoid lupus Subacute lupus lupus (total) controls
Number of patients 1002 458 214 1674 16,707
Median age (IQR), y 51.1 (39.4, 63.9) 62.7 (49.3, 71.7) 51.5(39.2, 65.2) 54.3 (41.7,66.9) 54.2 (41.6, 67.0)
Women, N (%) 768 (76.6) 372 (81.2) 169 (79.0) 1309 (78.2) 13,068 (78.2)
Comorbidities
Cardiovascular disease, N (%) 111 (11.1) 74 (16.2) 28 (13.1) 213 (12.7) 1409 (8.4)
Chronic obstructive pulmonary 32 (3.2) 21 (4.6) 9 (4.2) 62 (3.7) 367 (2.2)
disease, N (%)
Medication
Hydroxychloroquine, N (%) 149 (14.9) 45 (9.8) 21 (9.8) 215 (12.8) 24 (0.1)
Methotrexate, N (%) 16 (1.6) 11 (24) 7 (3.3) 34 (2.0) 106 (0.6)
Azathioprine, N (%) 24 (2.4) 15 (3.3) 5(2.3) 44 (2.6) 23 (0.1)
Prednisolone, N (%) 113 (11.3) 103 (22.5 25 (11.7) 241 (14.4) 339 (2.0)
Topical glucocorticoid, N (%) 510 (50.9) 271 (59.2 89 (41.6) 870 (52.0) 1154 (6.9)
Calcineurin inhibitor, N (%) 27 (2.7) 11 (2.4) 6 (2.8) 44 (2.6) 43 (0.3)
IQR, Interquartile range.
Outcome Data management and all analyses were

The primary outcome was defined as the presence
of 1 or more non-LE and non-SLE autoimmune
disease(s). A list of the specific autoimmune
conditions included in the composite outcome and
their register-specific definition is available in
Supplementary Table S1 (available via Mendeley at
https://data.mendeley.com/datasets/h2bvck3x5s/1).

Statistical methods

The prevalence of autoimmune disease was
calculated as the proportion of patients with an
autoimmune diagnosis other than CLE registered
before the index date, and for matched controls as
any non-LE autoimmune disease before the index
date. Modified Poisson regression was used to calcu-
late the risk ratio (RR) with 95% confidence intervals
(95% CD for prevalent autoimmune disease in patients
with CLE with matched controls as reference.

The age and sex-standardized incidence rate with
95% CI of developing another autoimmune disease
in the subsequent 5 years was calculated. A
cause-specific Cox regression with death as a
competing risk was used to calculate hazard ratios
(HRs) for developing an autoimmune disease in the
5 years after the index date with matched controls as
reference group. Subjects were censored at time of
an event, that is, any incident autoimmune disease, at
the end of the 5-year follow-up period, emigration,
or death, whichever occurred first.

The Aalen-Johansen estimator was used to
calculate the 5-year cumulative incidence (in %) of
autoimmune disease while taking into account the
competing risk of death.'”

performed in R version 3.6.1."” The level of statistical
significance was set at 5%.

Sensitivity analyses

To test the robustness of the outcome definition,
an analysis was performed in which all rheumatic
autoimmune conditions and autoimmune diseases
that could represent undiagnosed or progression to
SLE were excluded from the composite outcome (see
Supplementary Table S1). This analysis was
performed to investigate if any potential difference
in prevalence and incidence of autoimmune diseases
between patients with CLE and matched controls
remained when excluding conditions that could in
fact represent overlap conditions with CLE/SLE
rather than distinct autoimmune diseases.

RESULTS
Demographic and clinical characteristics of
study population

A total of 1674 patients with CLE were identified
from 1998 to the end of 2020. The prevalence and
5-year incidence of non-LE autoimmune diseases in
discoid LE (ICD-10 1L93.0), subacute CLE (ICD-10
1L93.1), and other local LE (ICD-10 193.2) were
calculated, respectively. The baseline demographic
and clinical characteristics of the participants are
presented in Table I. The median age of the patients
with CLE and matched controls was 54 years (IQR 42
to 67 years) at diagnosis and 78.2% were women.

In the CLE group, 185% had a non-LE
autoimmune condition (and thus polyauto-
immunity) at the time of diagnosis compared to


https://data.mendeley.com/datasets/h2bvck3x5s/1
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Table II. Prevalence of autoimmune diseases in patients with cutaneous lupus erythematosus and matched

controls at time of diagnosis and matching, respectively

Variable

CLE (N = 1674) Matched controls (N = 16,707)

Autoimmune disease, N (%)
Polyautoimmunity, N (%)

Type 1 diabetes mellitus, N (%)
Autoimmune thyroid disease, N (%)
Primary adrenocortical insufficiency, N (%)
Inflammatory bowel disease, N (%)
Primary biliary cirrhosis, N (%)
Autoimmune hepatitis, N (%)
Autoimmune pancreatitis, N (%)

Celiac disease, N (%)

Multiple sclerosis, N (%)

Neuromyelitis optica, N (%)

Guillain-Barré disease, N (%)

Myasthenia gravis, N (%)

Pemphigus vulgaris, N (%)

Bullous pemphigoid, N (%)

Dermatitis herpetiformis, N (%)

Vitiligo, N (%)

Lichen sclerosus, N (%)

Pernicious anemia, N (%)

Other autoimmune hemolytic anemia, N (%)
Iridocyclitis, N (%)

Rheumatoid arthritis, N (%)

Eosinophilic granulomatosis with polyangitis, N (%)
Granulomatosis with polyangitis, N (%)
Myositis, N (%)

Scleroderma, N (%)

Sjogren’s syndrome, N (%)

RR (95% Cl) of autoimmune disease

RR (95% Cl) of polyautoimmunity

310 (18.5) 1319 (7.9)
310 (18.5) 138 (0.8)
6 (0.4) 59 (0.4)
107 (6.4) 773 (4.6)
=3 6 (0.0)
27 (1.6) 157 (0.9)
=3 8 (0.0)
9 (0.5) 7 (0.0)
0 (0.0) 0 (0.0)
5(0.3) 24 (0.1)
10 (0.6) 74 (0.4)
0 (0.0) =3
=3 =3
0 (0.0) 4 (0.0)
=3 0 (0.0)
=3 =3
=3 =3
6 (0.4) 4 (0.0)
4 (0.2) 27 (0.2)
4(0.2) 6 (0.0)
=3 5 (0.0)
=3 0 (0.0)
68 (4.1) 189 (1.1)
0 (0.0) 0 (0.0)
=3 =3
17 (1.0) =3
18 (1.1) 6 (0.0)
68 (4.1) 29 (0.2)
24 (2.1 to 2.6) 1 (Ref.)
22.4 (18.5 to 27.2) 1 (Ref.)

95% Cl, 95% Confidence interval; CLE, cutaneous lupus erythematosus; RR, risk ratio.

7.9% with autoimmune disease among matched
controls resulting in a RR of 1.8 (95% CI, 1.7 to 2.0),
see Table II. The most prevalent autoimmune
condition at the time of diagnosis in both groups
was autoimmune thyroid disease with 6.4% in the
CLE group compared with 4.6% in matched
controls. Rheumatoid arthritis was the second most
prevalent autoimmune disease. The prevalence of
polyautoimmunity was only 0.8% in the matched
controls resulting in an RR of 22.4 (18.5 to 27.2) for
polyautoimmunity in patients with CLE compared to
the former. Among the 1674 patients with CLE, 69
(4.12%) had 2 or more autoimmune diseases at time
of diagnose compared to 138 of 16,707 (0.83%) of the
controls. The corresponding figures for 3 or more
autoimmune diseases were 15 (0.90%) and 15
(0.09%), respectively (data not shown). The
prevalences of polyautoimmunity in CLE-subtypes
discoid LE, SCLE, and other local LE at the time of
diagnosis were 15.9%, 23.4%, and 20.6%,

respectively, see Supplementary Table S2 (available
via  Mendeley at https://data.mendeley.com/
datasets/h2bvck3x5s/1).

When excluding autoimmune rheumatic and
hematologic conditions that could be related to
CLE or progression to SLE, the prevalence estimates
for autoimmune disease decreased to 9.6% and 6.3%
in patients with CLE and matched controls,
respectively, and the RR decreased to 1.4 (1.2 to
1.5), see Supplementary Table S3 (available via
Mendeley at https://data.mendeley.com/datasets/
h2bvck3x5s/1). When defining type 1 diabetes
mellitus and autoimmune thyroid disease strictly by
use of their respective ICD-10 codes, the RR for
prevalent autoimmune disease was 2.4 (2.1 to 2.6),
Table II.

The 5-year age- and sex-standardized incidence
rates (per 1000 person years) of non-LE autoimmune
disease were 31.1 (27.1 to 35.7) among patients
with CLE and 9.2 (8.5 to 9.9) in the control group


https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
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Table III. 5-year cumulative incidence (N and %), age and sex-standardized incidence rate, and hazard ratio for
developing an autoimmune disease after cutaneous lupus erythematosus diagnosis

Variable CLE Matched controls
Number of patients 1667 16,633
Sum of person years 6713 72,119
Mean follow-up in years, SD 43 (1.3) 4.0 (1.6)
Autoimmune disease, N (%) 5.4% 2.2%
Incident polyautoimmunity, N (%) 5.4% 0.1%
Died, N (%) 10.7% 6.2%
Type 1 diabetes mellitus, N (%) 0 (0.0) =3
Autoimmune thyroid disease, N (%) 25 (1.5) 204 (1.2)
Primary adrenocortical insufficiency, N (%) =3 7 (0.0)
Inflammatory bowel disease, N (%) 15 (0.9) 106 (0.6)
Primary biliary cirrhosis, N (%) 4 (0.2) 12 (0.1)
Autoimmune hepatitis, N (%) 5(0.3) 11 (0.1)
Autoimmune pancreatitis, N (%) 0 (0.0) =3
Celiac disease, N (%) 4 (0.2) 11 (0.1)
Multiple sclerosis, N (%) =3 27 (0.2)
Neuromyelitis optica, N (%) 0 (0.0 0 (0.0)
Guillain-Barré disease, N (%) 0 (0.0) 9 (0.1)
Myasthenia gravis, N (%) 0 (0.0 =3
Pemphigus vulgaris, N (%) =3 =3
Bullous pemphigoid, N (%) =3 4 (0.0)
Dermatitis herpetiformis, N (%) 0 (0.0) =3
Vitiligo, N (%) =3 6 (0.0)
Lichen sclerosus, N (%) 8 (0.5) 48 (0.3)
Pernicious anemia, N (%) =3 6 (0.0)
Other autoimmune hemolytic anemia, N (%) =3 5 (0.0)
Iridocyclitis, N (%) 0 (0.0 0 (0.0)
Rheumatoid arthritis, N (%) 42 (2.5) 144 (0.9)
Eosinophilic granulomatosis with polyangitis, N (%) 0 (0.0 =3
Granulomatosis with polyangitis, N (%) =3 7 (0.0)
Myositis, N (%) 11 (0.7) 7 (0.0)
Scleroderma, N (%) 8 (0.5) 11 (0.1)
Sjogren’s syndrome, N (%) 83 (5.0) 31 (0.2)
Incidence rate of autoimmune disease per 1000 person years 31.1 (27.1 to 35.7) 9.2 (8.5 t0 9.9)
HR (95% Cl) of autoimmune disease 3.5 (3.0 to 4.0) 1 (Ref.)
HR (95% Cl) of incident polyautoimmunity 30.2 (22.5 to 40.7) 1 (Ref.)

95% Cl, 95% Confidence interval; CLE, cutaneous lupus erythematosus; HR, hazard ratio.

(Table 1TD. The corresponding HR in a cause-specific
Cox regression was 3.5 (3.0 to 4.0). Incidence rates
(per 1000 person years) of non-LE autoimmune
diseases in CLE-subtypes discoid LE, SCLE and other
local LE were 28.8 (24 to 34.6), 37.5 (29 to 48.5) and
25.9 (17.2 to 39.1) respectively, see Supplementary
Table S8 (available via Mendeley at https://data.
mendeley.com/datasets/h2bvck3x5s/1). The most
frequent diagnoses in the CLE group during
the 5-year follow-up period were Sjogren’s
syndrome (5.0%) and rheumatoid arthritis (2.5%),
whereas autoimmune thyroid disease was the
most frequent diagnosis in matched controls
(0.9%). The HR for polyautoimmunity was 30.2
(22.5 to 40.7) for patients with CLE compared with
matched controls.

When excluding the autoimmune conditions that
could be related to CLE or (progression to) SLE, the
incidence rates decreased more markedly in the CLE
group; and were 13.3 (10.8 to 16.3) and 7.4 (6.8 to 8)
in patients with CLE and matched controls,
respectively (Supplementary Table S4, available via
Mendeley at https://data.mendeley.com/datasets/
h2bvck3x5s/1).  Consequently, the HR also
decreased to 1.8 (1.5 to 2.3). Altering the definition
of type 1 diabetes mellitus and autoimmune thyroid
disease increased the incidence rates proportionally
in both groups resulting in an HR of 3.5 (3.0 to 4.0)
(Table IID).

The 5-year cumulative incidence of an
autoimmune disease in patients with CLE and
matched controls is illustrated in Fig 1 using the


https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
https://data.mendeley.com/datasets/h2bvck3x5s/1
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=== Cutaneous Lupus Erythematosus ===== Matched controls

5.0

4.5
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2.0

Cumulative incidence of non-rheumatic autoimmune diseases in %

0.5

0'00 1 2

3 4 5

Years since start of follow-up

Fig 1. The 5-year cumulative incidence of being diagnosed with an additional autoimmune
disease in patients with cutaneous lupus erythematosus and matched controls based on the

Aalen-Johansen estimator.

Aalen-Johansen estimator. The incidence of
autoimmune disease was higher in the CLE group
throughout all the 5 years, and at 5 years it was 5.4%
compared with 2.2% in matched controls.

The 5-year mortality was higher in the group of
patients with CLE at 9.7% compared with 5.6% in the
matched controls.

DISCUSSION

In this Danish nationwide study, the prevalence
and 5-year incidence of autoimmune disease were
higher in patients with CLE than in matched controls;
and the difference between the 2 groups was even
more pronounced with respect to polyautoimmun-
ity. Autoimmune thyroid disease was the most
frequent autoimmune disease in both groups,
whereas Sjogren’s disease and rheumatoid arthritis
were the most frequent autoimmune diseases in the
5 years after CLE diagnosis. The prevalence and
incidence of polyautoimmunity in CLE-subtypes

discoid LE, SCLE, and other local LE were almost
equal. The high prevalence of autoimmune thyroid
disease seen in patients with polyautoimmunity are
supported by other studies,"* in keeping with
thyroid autoimmunity being by far the most frequent
autoimmune phenomenon.

There are multiple potential explanations for our
finding of increased autoimmune conditions in the
CLE group: a higher degree of immunological
dysregulation, genetic predisposition, and higher
exposure to certain environmental factors, such as
smoking, compared to the matched controls.
Smoking is a trigger of CLE."” The higher prevalence
of chronic obstructive pulmonary disease in patients
with CLE in our study compared with the controls
indicates a higher cumulative exposure to tobacco
smoking. However, a clear association between
cigarette smoking and higher autoantibody concen-
trations in patients with SLE, and thus possibly also in
CLE, has not been consistently demonstrated.'®"”
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Other autoantibodies are often present in patients
with CLE, including antinuclear antibodies, and
mainly anti-Ro/SS-A  and La/SS-B."” A study
investigating the prevalence and distribution of
antibodies in 16 autoimmune diseases found
anti-Ro/SS-A antibodies to be more prevalent and
in higher concentrations in patients with Sjogren’s
syndrome, SLE, antiphospholipid syndrome linked
to SLE, and primary biliary cirrhosis, than in healthy
matched controls.'® However, neither anti-Ro/SS-A
or anti-La/SS-B antibodies were more prevalent in
autoimmune thyroid disease which was the most
frequent autoimmune condition in CLE in the
present study.

An autoantigen that is highly expressed in the
epidermis of skin biopsies from patients with CLE is
High Mobility Group Box 1 (HMGB1)."” Excessive
levels of HMGB1 can be seen in patients with
rheumatoid arthritis, whereas antibodies against
HMGB1 can be seen in patients with Sjogren’s
syndrome.'”*" Interestingly, these are the 2 diseases
with the highest incidence following CLE diagnosis
in the present study.

In agreement with our results, a cross-sectional
study from 2018 and a cohort study from 2019 found
that autoimmune thyroid disease was the most
frequent autoimmune disease among patients with
CLE.””" The incidence of various autoimmune
diseases in CLE and controls depends on the
age-specific incidence rates and therefore the low
rates observed of type 1 diabetes are not surprising.

The 5-year cumulative incidences of autoimmune
disease in our study were 5.4% and 2.2% for patients
with CLE and controls, respectively. In a recent study
from Taiwan, the 5-year cumulative incidences of
non-SLE autoimmune disease were comparable;
around 5% and 2% in patients with CLE and a
matched cohort of patients with non-LE skin disease,
respectively.”” However, there were important
differences between the 2 studies: firstly, the
matched cohorts were different (random sample
from the general population vs patients with
non-LE skin disease) and secondly, the outcome
definitions for autoimmune disease differed.

In addition to a higher prevalence and incidence
of autoimmune diseases, patients with CLE also had
higher 5-year mortality than the controls: 10.7% vs
0.6%. This is in line with other CLE cohort studies
from Denmark.”>*

Limitations of the present study include the risk of
misclassification of patients with CLE as an unknown
proportion of these patients are solely diagnosed
and followed in primary care and thus not captured
in the DNPR. Therefore, our study population could
include fewer but potentially more severe cases, and
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we may have overestimated the prevalence and
incidence of polyautoimmunity. Also, it would
have been an advantage to the study if we had
access to results of skin biopsies and blood tests. In
another attempt to minimize misclassification by
use of DNPR, we restricted our CLE group to
patients diagnosed at dermatology departments.
Furthermore, the identification of additional autoim-
mune diseases in the CLE group is prone to detection
bias, as patients followed in the tertiary sector are
possibly under higher medical surveillance. By pri-
marily relying on DNPR for the detection of the
outcome of autoimmune disease, there is a risk of
missing out on diseases diagnosed and followed
exclusively in primary care. Autoimmune thyroid
disease is one such type of disease entity that could
easily be missed, but by use of the National
Prescription Register in combination with DNPR we
sought to minimize the risk of outcome misclassifi-
cation. Finally, there was no available information on
possible confounders previously shown to be asso-
ciated with development of autoimmune diseases,
for example, diet, alcohol usage, physical activity,
ethnicity, and particularly smoking habits.””*% A
limitation to this study is the relatively homogenous
population in Denmark compared to other coun-
tries, which means that our findings might not be
applicable to more heterogeneous populations.

The main strength of the present study was the
nationwide population-based setting. Furthermore,
we were able to link the DNPR and National
Prescription Register to get a more realistic estimate
of the burden of autoimmune thyroid disease in
these groups, and similarly, this linkage between
these 2 registers likely minimized the risk of
misclassification of type 1 diabetes mellitus.

In conclusion, patients with CLE have a higher
prevalence and incidence of other autoimmune
conditions compared with matched controls. The
most prevalent autoimmune condition at time of CLE
diagnosis was autoimmune thyroid disease in both
patients and controls, whereas Sjogren’s syndrome
and rheumatoid arthritis were the most frequent
incident autoimmune diseases in the 5 years after
CLE diagnosis. Clinicians should be attentive of these
and other autoimmune rheumatic diseases in
patients with CLE.

We are grateful to Professor Reimar W. Thomsen,
Aarhus University, for great advice on how to minimize
misclassification bias when defining type 1 diabetes in the
national registers.
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