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SIGNIFICANCE
Swedish registry data showed that the use and persistence 
of systemic treatments among patients with atopic derma-
titis has generally been low, and that there is, even now, 
no clear treatment pattern for patients on systemic treat-
ment. Methotrexate dispensations increased from 2006 to 
2020, and the novel treatment dupilumab, which was used 
predominantly as a third- or fourth-line treatment early 
in the study, was increasingly used as a first- or second-
line treatment over time. Overall, the findings imply sub- 
optimal treatment strategies for atopic dermatitis in 
Sweden, despite the current trend towards introduction 
of new and effective treatments. This study highlights the 
need for good management practices, including encourage
ment of treatment adherence, as well as the need for 
further treatment options.

This non-interventional, observational, longitudinal 
study describes treatment patterns of atopic derma-
titis (AD) in Sweden. Data from 3 Swedish registries 
were merged, and included patients who received an 
AD diagnosis (during the period 1997 to 2019) and 
had AD treatment prescribed (during the period 2006 
to 2020). Treatment persistence, treatment sequen-
cing, time-to-event analysis, and 12-month prevalence 
were analysed. Overall, data for 99,885 patients with 
AD were included, of whom 4,086 (4.1%) received 
systemic treatments. Median persistence rates were 
12.6 (95% CI 11.9, 13.4) months for methotrexate, 
10.8 (9.1, 13.0) months for azathioprine, 5.6 (3.8, 6.2) 
months for mycophenolate, 5.1 (4.4, 5.7) months for 
alitretinoin and 3.4 (3.2, 3.7) months for cyclosporine. 
Median (Q1, Q3) time from first secondary care visit 
for AD to first systemic treatment was 5.8 (2.2, 11.0) 
years overall and 4.4 (1.3, 9.1) years in the Stock-
holm region. Methotrexate was a prominent first- and 
second-line treatment used during the period 2006 
to 2020. Dupilumab was introduced during the study 
period and was increasingly used as first- or second-
line therapy over time. The 12-month prevalence of 
AD generally remained steady, with a gradual increase 
observed over time for the overall population. A steep 
increase was observed in Stockholm from 2011. This 
study shows that a small proportion of patients with 
AD are offered systemic treatments in Sweden, with 
long periods in secondary care prior to systemic treat
ments and low persistence on systemic treatments. 
Regional differences highlight a need for national 
treatment guidelines.

Key words: atopic dermatitis; atopic eczema; registry; epide-
miology; dispensed prescription; treatment patterns.
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Atopic dermatitis (AD) is a chronic relapsing inflam-
matory skin disease, which is commonly associated 

with other atopic manifestations, such as asthma, allergic 

rhinitis, or food allergy (1). AD is the most common 
skin disease in children, and its incidence has increased 
2- to 3-fold in industrialized nations in the 21st century, 
affecting up to 25% of children and up to 18% of adults 
worldwide (2–5).

European guidelines recommend using emollients and 
topical agents to treat mild and moderate AD, and suggest 
adding systemic treatments for severe AD, including the 
introduction of a biological therapy for severe disease 
in adults and children (6). In addition, narrowband 
ultraviolet (UV)B or medium-dose UVA may be used as 
a concomitant treatment across all severities of AD (6). 
Dupilumab was the first biological approved as first-line 
treatment for moderate-to-severe AD in the USA (2017) 
(7) and in Europe (2017) (8). In Sweden, dupilumab 
was approved in 2018 for the treatment of patients with 
severe AD who lack other treatment options due to lack 
of effect with conventional treatments (9). A survey of 
dermatologists from Nordic countries indicated that 
dupilumab tends to be introduced in sequence after a 
mean of 2 other therapies have been tried (10). At the 
time of this study several novel treatments for AD were 
being investigated in clinical trials, or were awaiting 
approval and/or inclusion in the European guidelines, 
including Janus kinase inhibitors and several treatments 
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targeting different cytokines involved in the pathogenesis 
of AD (11, 12).

There is a degree of uncertainty among primary care 
clinicians as to how to manage AD, possibly due to 
lack of specialized dermatological knowledge, national 
guidelines, or familiarity with European guidelines. The 
lack of Swedish national guidelines for AD leads to the 
possibility that healthcare decisions are influenced at a 
secondary healthcare level by local or regional factors 
rather than national recommendations. Similarly, it is 
known that, in psoriasis, treatment patterns vary by 
region (13), and this has also been seen in studies in 
other countries. Evaluation of the treatment patterns of 
patients with AD in Sweden, especially in those with 
more severe disease, will provide insights into how AD 
is currently being managed and how much variation there 
is between regions.

Treatment patterns for AD in other countries have 
been assessed and indicate a lack of consistency in the 
treatment of AD compared with European guidelines. In 
Denmark, for example, the most frequently prescribed 
systemic therapies in the months immediately prior to 
the first hospital dermatologist visit (during admission or 
as an outpatient) for AD were systemic corticosteroids 
and dicloxacillin, although this was only assessed in the 
period between 2005 and 2012, which is a limitation of 
these findings (14). Approximately one-third of patients 
were prescribed a potent or moderately potent topical 
corticosteroid when referred for hospital-based treat-
ment, and very few patients were treated with systemic 
therapies. In a UK study using data from The Health 
Improvement Network, patients with an index diagnosis 
(first systemic immunosuppressant prescription) between 
2007 and 2009 were studied. Most were prescribed topi-
cal corticosteroids and/or emollients (15). Comparison of 
immunosuppressant exposure (> 75% vs ≤ 75%) revealed 
a significant association between greater exposure (with 
mycophenolate mofetil and methotrexate in particular) 
and ≥1 oral corticosteroid prescription (15). In a US 
study, real-world immunosuppressant utilization patterns 
were explored using data for patients diagnosed with 
AD with commercial or Medicare Supplemental insu-
rance between 2010 and 2015, with (immunosuppressant 
group) or without (controls) a claim for systemic im-
munosuppressant (16). During the 12-month follow-up 
period, 69% of patients in the immunosuppressant group 
were non-persistent. Only 12% resuming immuno
suppressant therapy after the treatment gap, and 85% 
received concomitant treatment, predominantly oral 
or systemic corticosteroids. The incidence of immuno
suppressant-related hospitalizations was significantly 
higher for that group than for their control counterparts, 
demonstrating substantial treatment burden (16).

Treatment patterns may be influenced by patient and 
clinician perceptions of the current severity of the condi-
tion. This may be a consequence of the fact that patients, 

despite continued disease burden, become used to their 
condition throughout their life and do not necessarily 
consider their AD to be a severe disease at that time. In 
the US, a higher proportion of patients rated their AD 
as less severe than did their treating clinician (17). In a 
qualitative semi-structured interview study, young adults 
suggested that, despite their AD being a constant in their 
lives, most had become used to living with the condition 
(18). In addition, patients, despite having experience of 
AD since childhood, may nevertheless feel uncertainty 
about options for treatment of the disease.

The primary objective of this study was to present real-
world evidence (RWE) regarding treatment patterns of 
AD in Sweden, with emphasis on treatment persistence 
and treatment sequencing. Secondary objectives inclu-
ded the generation of RWE on the prevalence of AD in 
secondary healthcare in Sweden.

MATERIALS AND METHODS

Study design

This was a retrospective, non-interventional, observational, and 
longitudinal analysis of Swedish patients with AD, using indivi-
dual-level data from 3 Swedish national administrative registries 
(the National Patient Register (NPR), the Swedish Prescribed Drug 
Register (SPDR) and the Cause of Death (COD) register), which 
were merged into a single dataset.

A total of 300,534 patients with AD as primary or secondary 
diagnosis for a secondary care visit in Sweden during 1 January 
2003 to 31 December 2019 were identified and referred to as cohort 
3 (Fig. 1 and Appendix S1; SFig. 1). This population was used 
to estimate the 12-month prevalence of AD. As the collection of 
data into the outpatient register (NPR) started in 2001, patients 
were followed from January 2003 to avoid a steep increase in the 
prevalence of AD in the earlier years of the study period.

To select a population with higher ascertainment of AD and 
active treatment, patients with ≥ 2 AD diagnoses as a main diag-
nosis recorded in the NPR that were prevalent on 1 January 2003 
(i.e. previously diagnosed patients with AD who were alive on 1 
January 2003 or newly diagnosed patients with AD on or after 1 
January 2003) and AD treatment dispensed, as recorded in the 
SPDR between 1 January 2006 and 31 December 2020, were 
selected (Appendix S1; SFig. 1). In total, 99,885 patients with 
these criteria were identified and referred to as cohort 1 (Fig. 1). 
Furthermore, 4,086 patients with at least 1 dispensation of systemic 
treatment specifically were selected and referred to as cohort 2. In 
cohorts 1 and 2, patients were followed from January 2006, since 
this is when the first full year of data in the SPDR is available. 
However, the AD diagnosis could be much earlier, as the data 
capture for the NPR in this study started as early as January 1997.

This study was designed, implemented and reported in accor-
dance with the Guidelines for Good Pharmacoepidemiology Prac-
tice (GPP) of the International Society for Pharmacoepidemiology 
(19), the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines (20), and the principles of 
the Declaration of Helsinki (21).

Primary treatment patterns analyses

Analyses of treatment patterns were conducted, and included an es-
timation of treatment persistence, descriptive analysis of treatment 
sequencing and time-to-event analysis. The duration of treatment 

http://medicaljournalssweden.se/actadv
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persistence was defined as the time from the first dispensation of 
treatment to discontinuation. Patients were considered persistent 
with a treatment if the gap between dispensations (i.e. from the 
end of supply plus days supplied of the former dispensation to 
the dispensation date of the next) was less than the “grace period” 
(Appendix S1). Grace periods of 180 days (topical treatments, 
methotrexate, and azathioprine) and 60 days (all other treatments) 
were used to define drug persistence. An individual patient might 
have several treatments dispensed with varying durations of the 
supply period for a given drug, such as if they discontinued therapy 
for longer than the grace period then re-started treatment, or if 
they switched therapy. Treatment episodes were not determined 
for systemic corticosteroids and systemic antibiotics, since these 
were considered as on-demand treatments.

Treatment sequencing was determined following initiation of 
first systemic treatments and after the first AD visit in secondary 
care, with comparisons made at different time intervals (2006–
2009, 2010–2014 and 2015–2020; starting on 1 January with the 
range end up to 31 December in each instance). The time interval 
cohorts were created based on when the first ever systemic tre-
atment was dispensed. Time-to-event analysis assessed the time 
from the first secondary care visit for AD to the first systemic 
treatment, and time to switch to another systemic treatment. Time 
to switch was calculated as the time from starting 1 systemic 
treatment to starting another systemic treatment, regardless of 
treatment sequence.

Secondary analyses

The 12-month prevalence of AD in secondary care in Sweden was 
estimated (Appendix S1).

Statistical analyses

Descriptive statistics were used for analyses of treatment patterns 
and 12-month prevalence. In addition, several endpoints were 
analysed by subgroups, based on treatment, age group, and region: 

data for treatment persistence 
and time to switch to another 
systemic treatment were stra-
tified by treatment and region; 
prevalence data were stratified 
by age group and region. The 
4 age groups for age stratifi-
cation (22) were infants (< 2 
years of age), children (2–11 
years), adolescents (12–17 
years) and adults (≥ 18 years). 
The 4 regions for geographical 
stratification were “Stock-
holm”, “south”, “west” and 
“other”; see further detail in 
Appendix S1; STable I.

Drug persistence was esti-
mated using Kaplan–Meier 
methodology (Appendix S1). 
Patients with missing defined 
daily dose of the package 
were excluded from analysis 
(except for alitretinoin, for 
which missing data could be 
imputed manually based on 
the available dosage informa-
tion). Treatment episodes were 
not created for on-demand 
treatments, which included 
systemic corticosteroids, to-

pical antibiotics, oral antibiotics, antihistamines, and ultraviolet 
(UV) light therapy. Treatment episodes (i.e. an event that relates 
to a change in treatment status) exceeding end of follow-up, which 
was set as 1 November 2020 (31 December 2020 to data cut, minus 
60 days) for the 60-day grace period and 4 July 2020 (31 December 
2020 to data cut, minus 180 days) for the 180-day grace period, 
were marked as censored, and the censor date was set as the end 
date of the treatment episode. Treatment episodes initiated after 
the end of follow-up were also included in the analysis as censo-
red and with the censor date set as the end of treatment episode. 
Patients were also censored at the date of death.

RESULTS

Study population
Demographics and disease characteristics for the popu-
lations are provided as Appendix S1; STable II. In brief, 
the 3 cohorts were well balanced with respect to sex, with 
a higher proportion of females than males in all cohorts. 
However, while cohorts 1 and 3 had a similar age at di-
agnosis (median, 7 years for both), patients treated with 
systemics (cohort 2) were much older (median 32 years).

Distribution of treatments
There were 4,086 (4.1%) patients with ≥1 episode of 
systemic treatment (cohort 2) who had a total of 8,816 
systemic treatment episodes. For systemic treatments, 
the most frequently used drug was methotrexate (recei-
ved by 2,608 patients, with 3,621 episodes recorded), 
followed by cyclosporine (used by 961 patients, with 
2,120 episodes) (Table I). Dupilumab was used by 607 

Fig. 1. Patient flow for cohort 1 for the 
treatment pattern analysis, cohort 2 for 
analysis of patients with an episode of 
systemic treatment, and cohort 3 for 
analysis of prevalence. AD: atopic dermatitis; 
NPR: National Patient Register; SDPR: Swedish 
Prescribed Drug Register.

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v102.1986
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patients for 696 treatment episodes. Dispensed emol-
lients and corticosteroids were the most frequently used 
topical treatments of patients with ≥1 episode of systemic 
treatment, with each being received by approximately 
4,000 patients.

Treatment patterns in Sweden for patients with atopic 
dermatitis
Methotrexate, a commonly used systemic treatment, had 
a median treatment persistence of 12.6 (95% CI 11.9, 
13.4) months (Table II). In contrast, median treatment 
persistence with cyclosporine was 3.4 (3.2, 3.7) months. 
As less than 50% of patients discontinued dupilumab 
treatment before the end of the study period, the median 
treatment persistence could not be estimated. Drug per-

sistence for all systemic treatments is shown in Fig. 2. 
Median treatment persistence for dispensed emollients 
and corticosteroids was ~18 months for patients who 
received systemic treatment (Table II). Variation in 
persistence for systemic treatments was observed across 
the different regions, although there was very little dif-
ference observed in use of topical treatments across 
regions (Table III). When stratified by age, an obvious 
variation in persistence on azathioprine was observed, 
with little difference observed with methotrexate across 
age groups (Table IV). There was very little difference 

Table I. Distribution of patients and treatment episodes for patients 
in cohort 2

Treatment

Treatment episodes, n

Patientsa Treatment episodes

Systemic treatment
Alitretinoin 218    285
Azathioprine 783 1,187
Cyclosporine 961 2,120
Dupilumab 607    696
Methotrexate 2,608 3,621
Mycophenolate mofetil    184    907

Topical agents for dermatitis
Dispensed emollients 3,891 9,877
Crisaborole – –
Pimecrolimus    713    919
Tacrolimus 2,387 4,705
Topical corticosteroids 4,002 12,180

aPatients may have had a systemic treatment episode with >1 systemic treatment 
with patient numbers reflecting each occurrence.

Table II. Treatment persistence of systemic and topical treatments 
for atopic dermatitis in the overall population of cohort 2

Treatment
Patients, 
n

Events, n 
(discontinuation)

Treatment persistence

Median 
(months) 95% CI

Systemic treatments
Alitretinoin 218 197   5.1 4.4–5.7
Azathioprine 783 647 10.8 9.1–13.0
Cyclosporine 961 921   3.4 3.2–3.7
Dupilumab 607 162 NRa –

Methotrexate 2,608 2,008 12.6 11.9–13.4
Mycophenolate 184 184   5.6 3.8–6.2

Topical treatments
Dispensed emollients 3,891 3,298 18.1 17.6–19.4
Pimecrolimus 713 594   7.0 5.9–7.8
Tacrolimus 2,387 2,210   7.7 7.1–8.3
Topical corticosteroids 4,002 3,576 17.9 17.4–19.0

Duration of treatment persistence was defined as the time from the first dispensation 
of treatment to discontinuation (discontin.). Patients were considered persistent 
with a treatment if the gap between dispensations (i.e. from the end of supply 
plus days supplied of the former dispensation to the dispensation date of the 
next) was less than the “grace period” (Appendix S1). A discontinuation was 
recorded if the patient switched to another drug or had no treatment dispensed 
after the grace period
aFollow-up time too short to estimate the median treatment persistence for 
dupilumab. 
CI: confidence interval; NR: not reached.

Fig. 2. Kaplan–Meier plot for treatment persistence of systemic treatments for all patients in cohort 2. Shading around each persistence curve 
represents the 95% confidence intervals (95% CI).

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v102.1986
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in persistence for each stratified age group for dispensed 
emollients and corticosteroids, except for the infant sub-
group, which showed a trend towards longer persistence 
with dispensed emollients.

Methotrexate was a prominent first- and second-line 
treatment used in all time interval cohorts up to 2020; 
cyclosporine and azathioprine were also common first- 
and second-line treatments used in all time interval 
cohorts up to 2020 (Fig. 3 and Appendix SI; SFig. 4). In 
the time interval cohort defined from 1 January 2010 to 
31 December 2014, dupilumab use was more noticeable 
as a third- and fourth-line choice of systemic treatment. 
A shift in use of systemic treatments across 4 lines of 
treatment was observed, particularly in the most recent 
time interval cohort (2015–2020; Fig. 3 and Appendix 
SI; SFig. 4). Dupilumab, in the most recent time interval 
cohort, was being used first-line by 9% of patients. The 

proportion of patients receiving dupilumab increased 
further in later lines of treatment in the most recent time 
interval cohort, which includes patients who may have 
been receiving systemic treatment since 2006; 27% had 
dupilumab dispensed second-line, and ~35% had dupi-
lumab dispensed as a third- and fourth-line treatment. 

Median (Q1, Q3) time from first secondary care visit 
for AD to (any) first systemic treatment was 5.8 (2.2, 
11.0) years (Table V). When stratified by region, median 
(Q1, Q3) time to initiate systemic treatment ranged from 
4.4 (1.3, 9.1) years in the Stockholm region to 6.8 (2.8, 
12.4) years in the south region.

12-month prevalence of atopic dermatitis in Sweden
The 12-month prevalence of AD (newly and previously 
diagnosed cases) in the overall population showed a 

Table III. Treatment persistence of systemic and topical treatments for atopic dermatitis stratified by region

Treatment

Treatment persistence

Stockholm South West Other

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Systemic treatments
Alitretinoin   87 5.4 4.4–6.8   43   4.4 3.8–6.1   27   6.1 3.7–7.4   60   4.4 3.9–5.7
Azathioprine 201 9.9 7.2–15.4 162 12.0 6.9–16.2 105 15.7 7.3–22.7 314 10.4 6.1–13.8
Cyclosporine 217 3.2 2.6–3.5 141   4.0 3.4–5.4 187   3.2 2.6–3.6 413   3.7 3.2–4.3
Dupilumab 180 NRa – 135 NRa – 105 NRa – 187 NRa –
Methotrexate 760 11.2 10.2–12.9 523 13.2 12.0–15.9 375 14.0 11.5–17.0 944 12.9 11.4–14.5
Mycophenolate   32 6.4   3.7–10.4   32   5.8   2.5–9.2   57   4.9   2.6–7.8   61   5.1   2.5–8.1

Topical treatments
Dispensed emollients 1,117 18.4 17.4–20.1 744 17.3 15.3–18.0 602 17.9 16.4–20.3 1,420 20.3 17.9–22.1
Pimecrolimus 242 6.1 5.9–8.1 153 7.6 5.9–10.5 112 7.5 5.9–10.2 203 6.6 5.9–8.3
Tacrolimus 720 8.4 7.2–9.6 444 7.2 5.9–8.5 405 6.4 5.9–7.6 811 8.3 7.4–9.9
Topical corticosteroids 1,132 16.7 15.5–17.8 771 18.3 16.6–21.0 631 17.8 15.7–20.9 1,460 19.4 17.7–21.8

Duration of treatment persistence was defined as the time from the first dispensation of treatment to discontinuation. Patients were considered persistent with a treatment 
if the gap between dispensations (i.e. from the end of supply plus days supplied of the former dispensation to the dispensation date of the next) was less than the “grace 
period” (Appendix S1). A discontinuation was recorded if the patient switched to another drug or had no treatment dispensed after the grace period. For some patients, 
information on region was not recorded in the register and so the total number of patients for stratification by region was lower for all treatments, except dupilumab, 
than the overall number of patients included in cohort 2 for each treatment. Further detail for the 4 regions of ”Stockholm”, ”south”, ”west” and ”other” is provided as 
Appendix SI; STable I.
aFollow-up time too short to estimate the median treatment persistence for dupilumab.
CI: confidence interval; NR: not reached.

Table IV. Treatment persistence of systemic and topical treatments for atopic dermatitis stratified by age subgroups

Treatment

Treatment persistence

Infants (ages <2 y) Children (ages 2–11 y) Adolescents (ages 12–17 y) Adults (ages ≥18 y)

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Patients, 
n

Median 
(months) 95% CI

Systemic treatments 63 294 340 3,389
Alitretinoin – – – – – –     5   7.7 1.5–11.7 213 5.1 4.4–5.7
Azathioprine   1 NRa – 47 37.3 19.7–58.0 106 16.5 9.9–22.5 629 8.4 6.2–10.8
Cyclosporine   5   3.6   0.7–7.5 40   2.9   1.3–5.4 47   4.1 2.9–5.4 869 3.5 3.2–3.8
Dupilumab – – –   6 NRa – 17 NRa – 584 NRa –
Methotrexate 58 16.7 10.6–24.7 215 13.3 11.0–17.1 197 12.7 10.6–16.0 2,138 12.5 11.6–13.4
Mycophenolate   2 15.6   3.8–27.4   22   5.7   2.0–10.6   14   8.2   1.6–20.6    146   4.9   3.4–6.1

Topical treatments 36 348 329 3,325
Dispensed emollients 30 32.8 15.2–73.7 353 14.0 10.5–15.6 331 12.9 11.5–15.3 3,177 20.3 18.8–21.7
Pimecrolimus   7   5.9 5.9–17.8   49 11.7 7.6–13.7   65 5.9 5.9–7.5    592 7.1 5.9–7.8
Tacrolimus   5 37.4 7.4–6.2 139 11.8 8.0–13.9 179 6.6 5.9–10.1 2,064 7.5 6.9–8.2
Topical corticosteroids 34 14.9 10.7–31.1 274 15.5 13.6–18.4 305 14.1 11.8–16.4 3,389 19.0 17.8–20.5

Duration of treatment persistence was defined as the time from the first dispensation of treatment to discontinuation. Patients were considered persistent with a treatment 
if the gap between dispensations (i.e. from the end of supply plus days supplied of the former dispensation to the dispensation date of the next) was less than the “grace 
period” (Appendix S1). A discontinuation was recorded if the patient switched to another drug or had no treatment dispensed after the grace period. aFollow-up time too 
short to estimate the median treatment persistence for dupilumab.
y: years; CI: confidence interval; NR: not reached.
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gradual increase observed over the study period (Fig. 
4A). Analysis of 12-month prevalence by age subgroups 
showed that increase in prevalence was only observed in 
infants (Fig. 4B). Twelve-month prevalence of AD was 
shown to be stable in all Swedish regions, except in the 
Stockholm region, where a steep increase in 12-month 
prevalence has been observed since 2011 (Fig. 4C).

DISCUSSION

To our knowledge, this is the first study to describe the 
treatment patterns of systemic treatments for AD in Swe-
den. This study highlighted the fact that relatively few 
patients with AD are prescribed systemic treatment, as 
also observed in real-world studies from other countries 
(14, 23). Most systemic treatments had low persistence. 
Of the systemic treatments dispensed in Sweden, met-
hotrexate had the longest treatment persistence, with 
patients remaining on this treatment for approximately 
1 year. Including both systemic and topical agents, no 
AD treatment had a median persistence greater than 1.5 
years, despite dermatologists usually suggesting that 
patients with AD remain indefinitely on emollients with 
judicious use of topical corticosteroids. The observed low 
persistence of all agents may highlight an unmet need 

for more effective and/or tolerable therapies and better 
information and support for patients with AD in Sweden.

In AD, treatments are often discontinued because 
of perceived lack of effectiveness, occurrence of side-
effects, poor adherence, or a switch in therapy when 
newer treatment options become available (24). In this 
study, the reasons for treatment discontinuation were not 
recorded as part of the analysis, since this information 
was not available in the registries. Likewise, information 
relating to escalation or reduction in treatment intensity 
was not provided by the registries. There are no national 
guidelines for monitoring disease activity and no natio-
nal guidelines for treatment decisions. More recently a 
register (Svenskt Kvalitetsregister för Atopisk Dermatit; 
SwedAD) has been established with the aim of collecting 
data about patients with AD on systemic therapy, i.e. 
presumably those with more severe AD.

The median treatment persistence with dupilumab 
could not be determined, since many subjects remained 
on dupilumab, the most recently approved treatment in 
this analysis, at the end of the study period. RWE from 
the US suggests that dupilumab persistence at 12 months 
is high in adult patients (25). In another US cohort, ho-
wever, 22% of patients discontinued dupilumab treatment 
within 6 months (26). Further study will be required to 

Table V. Time from first secondary care visit for AD to the first systemic treatment for the overall population of cohort 2 and stratified 
by regiona

Overall

Region

Stockholm South West Other

Observations, n 3,579 968 697 569 1,345
Time, months, mean (SD) 82.6 (63.9) 68.1 (60.7) 93.2 (67.8) 90.0 (64.1) 84.2 (62.1)
Time, months, median (Q1, Q3) 69.3 (26.0, 132.0) 52.2 (15.3, 109.4) 81.4 (34.0, 149.0) 81.0 (34.7, 140.3) 72.6 (30.0, 131.4)
Min-max time, months 0-238.5 0-232.1 0-237.6 0-237.6 0-238.5

aFor some patients, information on region was not recorded in the register and so the total number of patients for stratification by region was lower than the overall 
number of patients included in cohort 2. Further detail for the 4 regions of ”Stockholm”, ”south”, ”west” and ”other” is provided as Appendix SI; STable I.
max: maximum; min: minimum; Q: quartile; SD: standard deviation.

Fig. 3. Percentage of patients on different systemic treatment lines over different time-periods (after initiation of first ever systemic 
treatment). Year ranges shown on the x-axis represent time interval ranges (starting on 1 January with the range end up to 31 December in each instance) 
of when first-line systemic treatment was initiated; subsequent lines were initiated at some time-point after this time interval up to end of 2020. As an 
example, for third line in 2010 to 2014, it is not describing third-line therapies introduced in 2010 to 2014, but is instead describing patients initiating any 
first-line therapy in 2010 to 2014 that has been switched to the third-line treatment, represented by the key at a later time-point (until the end of 2020). 
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confirm median treatment persistence with dupilumab 
in a Swedish population. With the introduction of newer 
treatment options, it is likely there will be changes in 
treatment patterns over time. This was already observed 
to some extent in the current analysis in the form of a shift 
in use of systemic treatments across treatment sequences, 
particularly for the most recent time interval cohort (2015 
to 2020), which includes patients who initiated systemic 
treatment after dupilumab was first approved in Europe.

According to Wollenberg and colleagues, European 
treatment guidelines recommend a step-wise approach 
to treatment, with treatment escalated with increasing 
disease severity or lack of response (6). Presumably, 

most patients with AD in the wider community have mild 
disease (3), whereas patients referred to secondary care 
might be expected to have more severe disease and thus 
be candidates for systemic therapy. We observed in the 
current study, however, a median time of almost 6 years 
between first visit in secondary care and the first systemic 
treatment, which may be a consequence of there being 
few effective and registered systemic treatments for AD 
during the study period, or may suggest a systematic 
undertreatment of AD. Alternatively, it is possible that 
milder cases of AD that do not require systemic treat-
ment are being referred to secondary care in Sweden. 
The hesitancy to prescribe systemic treatments could 

Fig. 4. The 12-month prevalence of AD in Sweden for (A) the overall population of cohort 3, and stratified by (B) age subgroups and (C) region.

http://medicaljournalssweden.se/actadv
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again reflect a lack of national treatment guidelines for 
the management of AD, with healthcare decisions being 
made at the regional level rather than reflecting recom-
mendations at a national level. Interestingly, there is a 
shorter delay between first diagnosis and systemic treat-
ment in the Stockholm region, which may be because of 
the introduction of “Vårdval” policy in 2011, resulting in 
better access to secondary care for patients in that region 
(27). The Vårdval policy means that all patients in the 
Stockholm region with inflammatory skin disorders are 
allowed access to secondary care following referral from 
primary care, regardless of disease severity. The large 
growth in prevalence that is observed in the Stockholm 
region may be difficult to explain, although the Vårdval 
policy may provide a partial explanation where we 
observed a steep increase in the number of new cases 
of AD between 2011 and 2012, which will include AD 
cases that otherwise would have remained unregistered 
in primary care. However, other factors influencing 
this steep increase cannot be ruled out. The occurrence 
of this steep rise in the Stockholm region may also be 
responsible for the increase in 12-month prevalence 
that is observed in the overall population. Equally, the 
increase in overall prevalence may have been driven by 
the increased 12-month prevalence that is observed in 
the infants’ age subgroup over time. Overall, the findings 
illustrate the potential influence of regional factors and 
age in healthcare utilization.

Study limitations
Although this analysis provides some interesting in-
formation on treatment patterns for AD in Sweden, 
the study has several limitations including the general 
limitations of RWE, which apply to this study. As this 
was a retrospective observational study, the data utilized 
were not specifically collected for the purpose of the 
study. Diagnosis codes were also not validated due to 
study design. The data collected were from secondary 
care with no primary-care data included, which is likely 
to have resulted in a more severe AD patient population 
spectrum being included. Furthermore, the estimated 
prevalence is “secondary care prevalence” and not “true 
prevalence” due to the study design. Within each of the 
registries, reasons for treatment discontinuation were 
not recorded, and so this information was not available 
for analysis. It cannot be excluded that some patients 
might have been dispensed treatment for a diagnosis 
other than AD; since treatments such as methotrexate and 
azathioprine have other indications (28). This would be 
particularly relevant in infants, who may have received 
systemic treatments for AD only on rare occasions; in 
which case, the use of the treatment could be misclas-
sified as AD treatment. We do not, however, believe 
treatments for other conditions will have occurred in a 
large number of cases from our data, as this would have 

been captured in the current analysis of comorbidities 
(data not shown). Other limitations include the inability 
of the data to differentiate between oral and topical ste-
roids, and the lack of data on switching products within 
the same class (e.g. between brands of emollient or 
corticosteroid). In addition, no information on whether 
patients purchased over-the-counter medications (e.g. 
emollients) is provided by the registry. Whereas topical 
emollients are used continuously, other treatments, such 
calcineurin inhibitors, may be used more to treat flares, 
so some patients may have long gaps between use.

This study used only descriptive statistics to describe 
treatment patterns. Differences between treatments were 
not statistically evaluated; however, the trends observed 
provide insights into the real-world treatment patterns for 
AD in Sweden. Finally, as the study was conducted in 
Swedish centres, the findings are only relevant to Sweden 
and may not be extrapolated to other countries.

Conclusion
This analysis of Swedish registry data shows that AD 
treatment persistence, on average, has always been low. 
Furthermore, the data showed no clear treatment path
way for patients on systemic treatment. This may be 
the consequence of a lack of national guidelines and/or 
consensus on treatment in Sweden. As the same holds 
true for the data stratified by region, the results indicate 
a need for the development of national treatment guide
lines, which could be based on the current European 
guidelines. Overall, the findings suggest that suboptimal 
control of disease may still exist despite the introduction 
of new and effective treatments and, for those patients, 
attention is needed to promote good management, includ
ing encouraging compliance. These results highlight a 
need for further treatment options for AD.
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