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Capsulesummary
e Adult AD patients managed in a hospital setting have a significantly higher risk of
having systemic infections but the absolute risk increase was generally small.
» Clinicians should be aware of the increased risk of muscul oskeletal, heart and

respiratory tract infections when managing adults with AD.
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Abstract

Background: Atopic dermatitis (AD) has been linked to systemiections in adulthood, but
large-scale studies are few and potential assonmtinclear.

Objective: To examine whether adults with AD have increasskl of developing systemic
infections leading to hospital-based management.

Methods: Nationwide register-based cohort study includinddainish adults from 1995
through 2017. Hazard ratios (HR) with 95% confidemtervals (Cl) were estimated using
Cox models.

Results: 10,602 adults with AD (median age 29.8 years, quiartile range 22.6-44.@8nd
106,020 reference individuals were included. Theral incidence rate per 10,000 person-
years of systemic infections was 180.6 (95%CI 1-288.0) among AD adults compared
with 120.4 (95%CI 118.3-122.5) among referencetadiihe association between AD and
systemic infections was observed for musculoskielathusted HR [aHR] 1.81, 95%CI 1.42-
2.31), heart (aHR 1.75 95%CI 1.21-2.53), upper (dHR 95%CI 1.15-1.73) and lower
respiratory tract infections (aHR 1.21 95%CI 1.183). The risk of sepsis (aHR 1.19 95%CI
1.01-1.44) and skin infections (aHR 2.30 95%CI| 2082) was also increased.

Limitations: The findings cannot be generalized to adults witllden AD seen outside the
hospital system.

Conclusion: We found an increased risk of systemic infectiomeiag adults with hospital

managed AD.
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Capsulesummary

Adult AD patients managed in a hospital settingehasignificantly higher risk of
having systemic infections but the absolute riskease was generally small.
Clinicians should be aware of the increased risko$culoskeletal, heart and

respiratory tract infections when managing aduiti WD.
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INTRODUCTION

Atopic dermatitis (AD) is a common chronic inflamioey skin disease in aduft®atients

with AD have increased risk of bacterial and vi&ih infections>® in part due to alterations
in the molecular composition of the skin barried @m altered cell mediated immune
respons&! The use of systemic immunosuppressants may furtideice host immune
response.

It is currently unclear whether AD patients alsodan increased risk of developing systemic
infections. In theory, untreate&fiaphyl ococcus aureus (Saureus) skin infections in patients
with AD may lead to invasion and development of ergdocarditis and sepsis, as previously
reported in patients with AEF ™" A recent systemic review including seven studi@sctuded
that AD patients had higher odds of ear, strepathand urinary tract infectiorté put also
clearly emphasized the scarcity of data.

This nationwide registry-based study examined wéredldults with AD had increased risk of

systemic infections compared to adults from thesgapopulation.

MATERIAL AND METHODS

Data sour ces

We used the Danish national medico-administratggstries, covering the entire population.
They contain anonymous, individual data, includitegnographic dat&*°inpatient,
outpatient, and emergency room visit diagnostia éaid all hospital procedures from all
public hospitals and a number of private hospitathe Danish National Patient Register
(DNPRY®? all drug dispensations from pharmacies (accorttrtpe Anatomical
Therapeutic Chemical classification, ATC) with théate of dispensations in the Danish

National Prescription Register (DNPfR)the household and personal income data in the



116 Income Statistic RegistéF.All registers are linked thanks to a unique tegitgiersonal

117 identifier given to each Danish residéft.

118 Inclusion criteria

119

120 All adults (>18 years) between January 1, 1995R@ecember 31, 2017, were included in the
121 source population. Exposed individuals (AD adulsye adults with a hospital International
122  Classification of Diseases f@evision (ICD-10) primary diagnosis (inpatientartpatient)

123 of AD (L20.x) given by a hospital-based dermatoébgn adulthood at any time during the
124  study period. The positive predictive value of Alaghosis in the Danish registries is 92% in
125 adults®®Each AD adult was randomly matched with 10 unexgaseividuals (reference

126 adults), without an in- or outpatient hospital diagis of AD in adulthood or childhood, on
127 birth date and gender at the date of first AD dasis, identified through the DNPR (general
128 population).

129 Outcomes

130 Study outcomes were systemic infections leadingdspital management (hospitalizations,
131 visits to emergency departments, or outpatient ikelsgsits), identified through the hospital
132 discharge ICD-10 codes (Supplemental Tablé’ Dnly primary diagnoses were analyzed.
133 Systemic infections were categorized based onpbeific organ that was affected and not the
134 specific pathogen. However, we studied separatabyAD associated pathogens and defined
135 these categories astaphylococcal infections’ Saureus, skin and systemic) and ‘Herpes
136 infections’ (herpes simplex, skin and systemic).

137 Follow-up

138 In a cohort study, we examined the risk of deveigm@ study outcome (an in- or outpatient
139 hospital diagnosis of infections) beginning frore thate of first AD diagnosis (index date).
140 Reference individuals were followed from the ddt@&D diagnosis for the corresponding AD

141 individuals. Follow-up ended at the time of firstorded infection, study end date (December
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31, 2017), migration or date of death, whichevauoed first. All individuals contributing
with at least one day of follow-up were included.

Covariates

A directed acyclic graph was performed to repreffentovariates and intermediate factors to
avoid collider biag® Asthma and hay fever were defined by at leastiGie10 hospital
diagnosis (J45-J46, J38)recorded in the DNPR (given between two yearsriefte index
date and study end). Smoking and alcohol abuse agsessed using algorithms as described
previously (yes/no, ever in the follow-up perio)*' The socioeconomic level was assessed
by the average household income within the fivaybafore the index date. Medical chronic
comorbidities were assessed using the Charlson rtodity index (CCI) (at least within
seven years before the index date) (Supplementaé P3>* Systemic immunosuppressant
use for AD (Supplemental Text 1) was assessed thitandex date. Systemic corticosteroid
use was defined by a least one dispensation witinge months before the index date or in
study period (Supplemental Text 1).

The level of AD activity was assessed over timeivi&cAD was defined by at least two
eczema hospital entries (on separated dates) arytwair records for more than half of their
follow-up period, with a least five years of follewp > An entry means either visit for AD or
dispensation of treatment for AD (Supplemental TExt

The severity of AD was defined according to thedissations of all treatments used in
Denmark for AD (topical and systemic immunosuppeegsand included four categories:
severe, moderate-to-severe, mild-to-moderate atl(see Supplemental Text 1).

Statistical analysis

Cohorts characteristics were summarized descrigtilrecidence rates (IRs) were estimated
by identifying the number of incident infectionsdaime number of person-years of follow-up.

Person year time for each patient was calculatédeasme from the index date to the end of



167 follow-up, for each infection. To estimate the plgpion impact of AD on infection risk, we
168 calculated the absolute risk difference with 95%f®nce intervals (95%CI) for each

169 infection as the difference between unexposed apdsed cohort’s IRs. The attributable
170 fraction of each infection among the AD populatiwas estimated (proportion of infections
171 attributable to AD among AD population).

172 We used Cox proportional hazards regression medt#iscalendar time as the underlying
173 timescale to estimate hazard ratios (HRs) with 958§E@he association between AD and
174 each category of infection and with the generaluteton as the reference group (crude

175 model). Adjustments were performed for covariatdsch may have been on the causal

176 pathway between AD and infections, i.e. atopic cdnalities (asthma and/or hay fever, time-
177 updated variables), smoking and alcohol abusenggsgeneral comorbidities (CCI at cohort
178 entry), socioeconomic status (at cohort entry) Abdmmunosuppressant treatments (time-
179 updated variable). We used the log graphic methdddt hazard proportional assumptions.
180 Stratified analyses were conducted according talgermge group (18 to 39 years and over 39
181 years), use of systemic corticosteroid (yes/no)ADdeverity.

182  Sensitivity analyses

183 We performed a sensitivity analysis by only inchglinfections leading to hospitalization
184 (>24 hours). We also performed a sensitivity analisexamine the association between AD
185 and possible hospital-acquired infections by ingasing only secondary diagnosis of

186 infections in hospitalized patients under the agstton that many infections coded as

187 secondary diagnosis were hospital-acquired.

188 Statistical analyses were performed using SAS (8AS Institute, Cary, U.S.A.) and Stata
189 v15.0 (StataCorp, College Station, USA).

190 This study followed the STROBE guidelines for rejrmay.°

191 Accessauthorizations
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Approval from an ethics committee is not requiredregister studies in Denmark.
RESULTS

Cohorts characteristics

In total, 10,602 adults with AD and 106,020 refeematched adults were included in the
cohort (Figure 1). The median age was 29.8 (in@nga range [IQR], 22.6-44.8) years, and
63.0% were women (Table 1). Among AD patients, 20tt&ad received at least one systemic
immunosuppressant for AD at any time, and 94.5%ynadumed active AD. The prevalence
of hospital-diagnosed atopic comorbidities was argh the AD population than in the
general population during follow-up (25.1% vs 3.3840.0001).

A total of 22,809 systemic infections were idewtifi 3,127 infections (mean 0.6+/-1.9 per
individual) in the AD population during a follow-uggd 103,787 years (median 3,575; IQR
1,280-5,772), compared to 19,682 infections (mdah3*/-0.9 per individual) in the general
population during a follow-up of 1,078,576 years¢ian 3,716; IQR 1,386-5,946). We
observed increased IRs of all systemic infectiansrag the AD population (Table 2). For
example, the IRs per 10,000 person-years of loe&piratory tract and heart infections were
58.03 (95%CI 53.74-62.67) and 3.65 (95%CI 2.70-¥4a®dong AD adults compared with
33.67 (95%CI 32.62-34.75) and 1.85 (95%CI 1.61-RdRong reference adults, respectively.
The highest population attributable risks amongABepopulation were for musculoskeletal
infections (53.0%, 95%CI 42.0-62.0) and heart itiers (49.0%, 95%CI 27.0-63.0).

Time to first infection associated with AD during adulthood

The crude and multivariable-adjusted HRs for ttemamtion between AD and systemic
infections are presented in Table 3 and Figureh2. Strongest associations were for
musculoskeletal infections (adjusted HR [aHR] 198%CI 1.42-2.31), heart infections (aHR
1.75 95%CI 1.21-2.53), upper and lower respiratagt infections (aHR 1.42 95%CI 1.15-

1.73 and aHR 1.21 95%CI 1.10-1.33), sepsis (aHBR 95%CI 1.01-1.44) and skin infections
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(@aHR 2.30 95%CI 2.01-2.62). No association was mieskfor gastrointestinal tract, urinary
tract, and nervous system infections. AD was atsoaated with herpes (aHR 5.28 95%ClI
3.47-8.02) and staphylococcal infections (aHR 23%CI 1.75-2.56) in adulthood.

The analyses stratified by gender, age groupsemsystcorticosteroid use and AD severity are
given in Supplemental Table 3, Table 4, Figure3 dnd 3. The results were quite similar for
men and women with AD, except for herpes with higiek observed among men (aHR
14.00 95%CI 6.62-29.63 vs. 3.47 95%CI 2.05-5.883. served slightly higher HR for
upper respiratory tract infections (aHR 1.46 95%@B-1.82), sepsis (aHR 1.61 95%CI 1.16-
2.25) and herpes infections (aHR 5.52 95%CI 3.494)an younger AD patients compared to
older AD patients (aHR 1.16 95%CI 0.66-2.02; 1.6%0Z1 0.83-1.33; 4.59 95%CI 1.65-
12.78; respectively). The association increased thie AD severity for lower respiratory
tract infections, musculoskeletal tract infectiomsart infections and sepsis.

Sengitivity analyses

In the analyses restricted to infections which leabospitalization (>24 hours), AD was
associated with lower respiratory tract infecti¢alR 1.19 95%CI 1.06-1.32) and heart
infections (aHR 1.64 95%CI 1.09-2.48), but not withsculoskeletal infections (aHR 1.39
95%CI 0.97-1.99), upper tract infections (aHR 1935%0CI 0.94-1.93) and sepsis (aHR 1.19
95%CI 0.99-1.44) (Supplemental Tables 5, 6 andrEigi.

In the analyses restricted to only secondary disgaof infections, the HRs were similar or
higher relative to those including only primaryghasis of infections, for lower respiratory
tract infections (aHR 1.26 95%CI 1.06-1.49), mueskeletal infections (aHR 2.29 95%ClI
1.16-4.53) and sepsis (aHR 1.55 95%CI 1.14-2.1@)adsociation was observed for upper
respiratory tract (aHR 0.37 95%CI 0.04-3.12) anarbmfections (aHR 1.44 95%CI 0.62-
3.34) (Supplemental Tables 7, 8 and Figure 5).

DISCUSSION

10



242  Main findings

243  This nationwide registry-based study showed thattadavith a hospital diagnosis of AD had
244  anincreased risk of developing systemic infectiaffiscting the heart, the musculoskeletal
245 system, and the respiratory tract as well as sgpsiskin infections compared with non-AD
246 adults. The population attributable risks were Hghheart and musculoskeletal system
247  infections.

248 Interpretation

249 Several pathophysiological mechanisms could explarpossible association between AD
250 and the increased susceptibility to systemic amiskections. These include elevated skin
251 pH allowing staphylococci to colonize the skin,uffcient up-regulation and synthesis of
252  antimicrobial peptides and filaggrin known to redstaphylococci growtfr,** and reduced
253  skin microbiota diversity with increased colonipatiby S.aureus.®’ The association between
254  AD and susceptibility loci related to immune redida, in particular innate host defenses and
255  T-cell function, may also be importalit-'Because AD patients with very active lesions have
256 high density ofSaureus, they could be at particular risk of sepsis and eadtitis. This may
257 be explained by superinfection of active lesiorad tflecome invasive, or via intravascular
258 interventions:®

259  Our results provide strong evidence of an assacidietween AD and potentially life-

260 threatening infections including endocarditis aedsss. These findings support the clinical
261 relevance of case reports of infective endocarddiscomitant with eczema flar&s****Two
262  cross-sectional studies, using the 2002-2012 Nailtimpatient Sample in the United States,
263 also found higher prevalence of endocarditis apticamia?®** A recent study based on the
264 Danish registries showed the death due to cardioN@sand infectious diseases were

265 increased in AD adults compared with adults withdDt*? The observed increased risk for

266 heart infections might explain a part of these gmedeaths. Furthermore, the population

11



267 attributable fraction of 49% for heart infectioma@ng the AD adults’ population is high and
268 might be due to the high density®&ureus in lesional skirf® Interestingly Saureus

269 bloodstream infections in AD patients seem to bepital-acquired in about 60% of cases
270  with skin infections and intravascular catheterghasmain portals of entf?.We also found
271 higher risk of presumed hospital-acquired sepgis'staphylococcal infections’ among AD
272 adults, by investigating separately primary andadary diagnoses of infections given in the
273 hospital system.

274 The observed increased risk for heart infectiortssapsis should be however interpreted
275 with caution. Indeed, the absolute risk differefareheart infections is small, corresponding
276 to 1.8 additional heart infections among AD adoltsr a 20-year period.

277 The increased risk for musculoskeletal infectioas hot been reported before from a

278 population-based study. Nonetheless, few casestebmyelitis or arthritis due t®aureus in
279 context of AD has been reported and the authorsufaded that skin was the source of the
280 infections through a traundd*® Our design could not however address this hypithas

281 review and meta-analysis concluded that patients AD have higher prevalence of

282 infections affecting the ears, throat and urinaagt'’ One additional study using a UK

283 general practitioner medical records database stiawevell increased risks of otitis media,
284 pneumonia and streptococcal throat infections inpaents but only focused on the

285 respiratory tract and did not study infections witispital managemeftWe did not confirm
286 the association with urinary tract infections aadarted in addition an increased risk for
287 musculoskeletal infections. The studies includethis meta-analysis had important

288 limitations. Six of seven studies had a cross-saatidesigri’

A1470diagnoses were self-
289 reported in 4 studi€¥;*>*and only 2 studies examined adult patiéht8 Lastly, the number
290 of musculoskeletal infections observed in each glisuelatively high and could not be a

291 random effect.

12
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Srengths and limitations

Study strengths include the exhaustive nationwaerage of the Danish population with all
dermatologist-diagnosed AD patients who were seenhospital setting with no attrition bias,
no loss of follow-up over 20 years, and the comnsitien of different category of systemic
infections. While we attempted to take potentialfoonders into consideration, we cannot
exclude residual confounding. It was a study wesagnleat our patient cohort was entirely
hospital-based with more severe spectrum of ADva@dherefore cannot determine the
clinical relevance of our findings for milder ADszs. We only assessed adults from
dermatology departments assuming that AD patieiitsivospital health contact care have
probably active disease and therefore are at fisiections. We know that AD adults
referred to hospital have higher risk of comorliéditand smoking and alcohol abdse?

These confounding factors were however taken ioto@nt by matching on age, by
adjustment using the CCI as well as hospital diaga@f asthma and by adjustment for
smoking and alcohol. Even if patients with chroskan disease are more likely to have health
care and clinical screening with skin infectionagtiosed than the general population, we
believe that there is no differential recording $gstemic infections.

Finally, we did not have information about relatsaverity of infections nor the pathogens

involved except the focus on staphylococcal angdwsimplex infections.

CONCLUSION
We found that adult patients with AD had a highsk of being diagnosed with systemic
infections including life-threatening ones sucteadocarditis and sepsis. Clinicians should

be aware of these potential associations when nragagdults with AD.

13
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Abbreviations used

AD, Atopic dermatitis

aHR, adjusted HR

ATC, Anatomical Therapeutic Chemical classification
Cl, Confidence Interval

DNPR, Danish National Patient Register

DNPrR, Danish National Prescription Register

HR, Hazard Ratio

ICD-10, International Classification of Disease&' tévision
IQR, Interquartile Range

Saureus, Saphylococcus aureus
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Tables

Table 1: Descriptive characteristics of the non-exposed cohort (general population) and

the exposed cohort (atopic dermatitis population) at index date

General Adulthood AD* Overall
population population population
N=106,020 N=10,602 N=116,622
Gender, n (%)
Male 39,270 (37.0) 3,927 (37.0) 43,197 (37.0)
Female 66,750 (63.0) 6,675 (63.0) 73,425 (63.0)
Age, years
Median (IQR) 29.8 (22.6-44.8) 29.8 (22.6-44.8) 9.8(22.6-44.8)
Mean (+/- SD) 34.6 (15.0) 34.6 (15.0) 34.6 (35.0
18-19, n (%) 12,220 (11.5) 1,222 (11.5) 13,4427)11.
20-29, n (%) 41,050 (38.7) 4,105 (38.7) 45,1557B8.
30-39, n (%) 21,490 (20.3) 2,149 (20.3) 23,639320
40-49, n (%) 14,020 (13.2) 1,402 (13.2) 15,422713
50-59, n (%) 8,930 (8.4) 893 (8.4) 9,823 (8.4)
60-69, n (%) 4,700 (4.4) 470 (4.4) 5,170 (4.4)
70-79, n (%) 2,530 (2.4) 253 (2.4) 2,783 (2.4)
>80, n (%) 1,080 (1.0) 108 (1.0) 1,188 (1.0)
Agegroup
18 - <40y, n (%) 74,760 (70.5) 7,476 (70.5) 82,236 (70.5)
>40y, n (%) 31,260 (29.5) 3,126 (29.5) 34,386 (29.5)
History of hospital diagnosed asthma', | 516 (0.5) 455 (4.3) 971 (0.8)
n (%)
History of hospital diagnosed hay 136 (0.1) 250 (2.36) 386 (0.3)
fever®, n (%)
Charlson comor bidity index®’, n (%)
0 102,956 (97.1) 10,130 (95.5) 113,086 (97.0)
1 1,563 (1.5) 230 (2.2) 1,793 (1.5)
2 989 (0.9) 153 (1.4) 1,142 (1.0)
>2 512 (0.5) 89 (0.8) 601 (0.5)
Socioeconomic status™, n (%)
Lowest 21,168 (19.9) 2,157 (20.3) 23,325 (0.0
Below average 21,094 (19.9) 2,230 (21.0) 28 (2D.0)
Average 21,131 (20.0) 2,093 (19.7) 23,324Qp0.
Above average 21,390 (20.2) 1,935 (18.3) 23(29.0)
Highest 21,137 (19.9) 2,187 (20.6) 23,324p0.

Abbreviations: N, number of adult patients; IQRenmquartile range; SD, standard deviation.
" Atopic dermatitis made by a dermatologist, usirggdiagnostic J20 code of the International Clasatifon of Diseases {@evision
" Asthma defined using the diagnostic J45-J46 cotléee International Classification of Disease idvision and within the 2 years before

the index date

*Hay fever defined using the diagnostic J30 codt@fnternational Classification of Disease¥ iévision and within the 2 years before

the index date

8 recorded over seven years before the index datg tiee SAS macro for use of the Charlson comatypididex with Electronic Health

Care database (Thyssen et al., 2017)
' Age-adjusted Charlson index
“ Divided into age-standardized quintiles
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Table 2: Absolute incidencerates, incidencerate difference, population attributablerisk of systemic infections

Absoluteincidence
rates

Absolute incidencerates

Incidencerate

Attributable

Attributable

among the general among th?AD difference . Incidence .| fraction amongthe | fraction among
: population per 10,000 per son- differenceratio ;
population AD population thetotal
per 10,000 person-years years (95%Cl) .
per 10,000 person-years (95%Cl) (95%Cl) (95%Cl) population
(95%Cl)
Systemic infections
All 120.41 (118.35-122.49) 180.66 (172.66-189.02) 6(5231-68.68) 1.50(1.43-1.57) 0.33(0.30-0.36) | 140.
Upper respiratory tract infections.72 (7.23-8.25) 11.26 (9.48-13.38) 3.54 (1.53-b.55 1.45 (1.20-1.75)| 0.31(0.17-0.43) 0.03
Lower respiratory tract infections3.67 (32.62-34.75) 58.03 (53.74-62.67) 24.36 (1:28.95) 1.72 (1.58-1.87) 0.42 (0.37-0.46) 0.06
Gastrointestinal tract infections| 38.38 (37.26-39.5 46.39 (42.57-50.55) 8.00 (3.85-12.15) 1.20 (4L182) | 0.17 (0.09-0.24) 0.01
Urinary tract infections 29.17 (28.20-30.18) 32(28.92-35.53) 2.88 (-0.55-6.33) 1.09 (0.98-1.2P) 090-0.01-0.18) 0.008
Musculoskeletal tract infections  4.14 (3.78-4.53) .983(7.40-10.90) 4.84 (3.07-6.61) 2.17 (1.73-2.69).53 (0.42-0.62) 0.09
Nervous systeminfections | g (1 .58-2.07) 2.77 (1.96-3.92) 0.96 0.02-1.96) |13 1:022.23)14 34 (0.02-055) | 0.04
Heart infections 1.85 (1.62-2.12) 3.65 (2.70-4.94) 1.79 (0.66-2.93) 1.96 (1.37-2.75)  0.49 (0.27-0.63) [ 0.08
Sepsis 8.27 (7.76-8.81) 13.77 (11.79-16.10) 5.580(3.72) 1.60 (1.40-1.97) 0.40 (0.28-0.49) 0.05
Skin infections 11.46 (10.86-12.10) 32.37 (29.22-35.86) 20.91 (4:25.28) 2.82 (2.51-3.17) 0.64 (0.60-0.68) 0.14
Herpesinfections 0.64 (0.51-0.80) 3.82 (2.84-5.14) 3.18(2.04-4.32) |5.97 (4.01-8.78)| 0.83(0.75-0.88) 0.31
Staphylococcal infections 5.92 (5.49-6.38) 14.74 (12.67-17.14) 8.82 (6.5BQ). 2.48 (2.09-2.95)| 0.59 (0.52-0.66) 0.11

Abbreviations: AD, Atopic Dermatitis; Cl, confideminterval
" Categories of infection defined using the diagmostides of the International Classification of Rises 10 revision listed in Supplemental Table 2.
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Table 3: Association between atopic der matitis and systemic infections (first infection)

Patient years at Number of Hazard ratio p-value Hazard ratio p-value
risk events (95%Cl) (95%Cl)
Crude Adjusted’

Systemic infections’
All
Reference adults 1,078,576 12,987 1.00 (Ref) (Red)
AD adults 103,787 1,875 1.51 (1.44-1.58) <0.0001 .2611.19-1.33) <0.0001
Upper respiratory tract infections
Reference adults 1,150,085 888 1.00 (Ref) 1.00 (Re
AD adults 114,523 129 1.46 (1.21-1.76) <0.0001 21415-1.73) <0.0001
Lower respiratory tract infections
Reference adults 1,137,583 3,830 1.00 (Ref) (Red)
AD adults 111,831 649 1.73 (1.59-1.88) <0.0001 111210-1.33) <0.0001
Gastrointestinal tract infections
Reference adults 1,128,221 4,331 1.00 (Ref) (Red)
AD adults 112,088 520 1.21 (1.10-1.32) <0.0001 31M93-1.14) 0.577
Urinary tract infections
Reference adults 1,136,986 3,317 1.00 (Ref) (Ref)
AD adults 113,230 363 1.10 (0.99-1.20) 0.087 0Mm8g-1.11) 0.825
Musculoskeletal tract infections
Reference adults 1,151,933 477 1.00 (Ref) 1.eH)(R
AD adults 114,659 103 2.17 (1.75-2.68) <0.0001 111842-2.31) <0.0001
Nervous system infections
Reference adults 1,154,515 209 1.00 (Ref) l1.eH)(R
AD adults 115,160 32 1.53 (1.06-2.23) 0.002 10.24-1.72) 0.585
Heart infections
Reference adults 1,154,324 214 1.00 (Ref) l1.eH)(R
AD adults 115,039 42 1.97 (1.41-2.74) <0.0001 11781-2.53) 0.003
Sepsis
Reference adults 1,152,732 953 1.00 (Ref) l1.eH)(R
AD adults 114,696 158 1.67 (1.41-1.97) <0.0001 911101-1.44) 0.050
Skin infections
Reference adults 1,147,376 1,315 1.00 (Ref) (Red)
AD adults 113,064 366 2.83 (2.52-3.18) <0.0001 02201-2.62) <0.0001
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Her pesinfections’

Reference adults 1,155,223 74 1.00 (Ref) 1.00) (Re

AD adults 115,062 44 5.97 (4.11-8.67) <0.0001 §387-8.02) <0.0001
Staphylococcal infections®

Reference adults 1,150,129 681 1.00 (Ref) l1.eH)(R

AD adults 113,970 168 2.48 (2.10-2.95) <0.0001 131175-2.56) <0.0001

“Number of first infections during study period @ount from the index date which is the date ofdtagnosis of atopic dermatitis)
" Adjusted on age, atopic comorbidities (asthma arfuty fever, time-updated variables), socioecondeviel (at the index date), smoking and alcohokeyes/no), Charlson comorbidity index (at theeindate) and
immunosuppressant treatment (cyclosporine, metketeeazathioprine, mycophenolate mofetil, timeatpd variable)

¥ Categories of infection defined using the diagicastdes of the International Classification of &ises 10revision listed in Supplemental Table 1.

Abbreviatio
ns: N,
number of
patients; ClI,
confidence
interval,

Ref,
reference
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Figurelegend

Figure 1. Flow chart

Abbreviations: AD, atopic dermatitis; N, numberidividuals

& Atopic dermatitis diagnosis defined using the dizgiit L20 code of the International
Classification of Diseases "l @evision and made by a dermatologist

® Atopic dermatitis diagnosis defined using the dizsic L20 code of the International

Classification of Diseases “l@evision and made by a dermatologist and/ or éaprécian

Figure 2: Association between atopic der matitis and systemic infections (fir st infection,
crude and adjusted models)

Abbreviations: HR, Hazard ratios; Cl, confidenctemaal

Adjusted on age, atopic comorbidities (asthma ardy fever, time-updated variables),
socioeconomic level (at the index date), smokindy@nohol (ever yes/no), Charlson

comorbidity index (at the index date), immunosuppaat treatment (time-updated variable)
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