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Background: Association between psoriasis severity and cerebro- and cardiovascular comorbidities has rarely been investigated.
Aim: We aimed to investigate differences in cerebro- and cardiovascular comorbidities by
psoriasis severity.
Materials and methods: Using Swedish nationwide health-care registers, new adult users
of anti-psoriatic drugs (2007–2013) with a recorded diagnosis of psoriasis/psoriatic arthritis or
a filled prescription for calcipotriol were included. Psoriasis severity was based on the type of
anti-psoriatic treatment (topical/mild, non-biologic systemic/moderate-to-severe, and biologics/
severe). Age standardized prevalence rates of cerebro- and cardiovascular comorbidities and
their risk factors were compared between the groups.
Results: We found that severe psoriasis patients (N=2147) were younger than moderate-to-severe
(N=11,919) or mild (N=70,796) patients (median 44, 52, and 55 years). Prevalence of hypertension
was 29.9%, 32.6%, and 36.5%, myocardial infarction was 2.5%, 2.3%, and 1.8%, and stroke was
2.4%, 2.2%, and 1.1% in mild, moderate-to-severe, and severe psoriasis patients, respectively.
Diabetes prevalence was 7.6% in mild, 8.0% in moderate-to-severe, and 10.7% in severe psoriasis.
Conclusion: Myocardial infarction and stroke were less common in patients with severe psoriasis while, despite being younger, they had a higher prevalence of diabetes and hypertension.
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Prevalence of psoriasis, a common chronic inflammatory disease, is around 0.09%–
11.4% in the world1,2 and 2%–4% in most developed countries.2–4 In recent years,
psoriasis has been considered to be associated with diseases, such as cardiovascular
diseases (CVDs) and metabolic disorders (MDs).5–7
Hypertension (HTN) has proved more common in psoriatic patients than in the general
population.8–11 Psoriasis has also been associated with a higher risk of myocardial infarction
(MI)12 even after adjustment for known risk factors.13 Few studies, however, have examined
how these comorbidities vary based on the psoriasis severity. Armstrong and Harskamp14
reported that the risk of HTN is increased in patients with severe psoriasis compared with
a mild condition. Mehta et al13 found that the severity of psoriasis was associated with
the major CVD events: MI and stroke. With respect to MDs, studies have indicated that
diabetes mellitus (DM) is more prevalent among psoriatic patients,12 especially among
patients with severe disease.11,15 Psoriasis has also been found an independent risk factor
of type 2 DM after controlling for age, sex, body mass index, HTN, and hyperlipidemia.11
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Despite this knowledge, our study aims to investigate
the prevalence of cerebro- and cardiovascular comorbidities in a larger sample of psoriasis patients, as prior studies are limited due to the relatively small sizes. We used a
large nationwide population of psoriasis patients, to find
the prevalence of comorbidities during the 5-year period
preceding treatment initiation (untreated time) for psoriasis
or psoriatic arthritis.

Materials and methods
Using the National Patient Register (NPR) and the Prescribed
Drug Register (PDR) covering the Swedish population, we
identified patients with either a diagnosis of psoriasis/psoriatic arthritis and/or calcipotriol treatment. The first dispensing
of a psoriasis medication was then identified to determine
inclusion eligibility. The NPR16 has recorded inpatient hospital discharge diagnoses since 1964, with complete national
coverage since 1987. The current completeness of the register
is >99%.16 Starting in 2001, diagnoses from outpatient visits
at hospital are also registered. Details on all drugs dispensed
at pharmacies by personal prescriptions to the entire Swedish
population are registered in the PDR since 1st July 2005.17
Drugs are classified according to the Anatomical Therapeutic
Chemical (ATC) classification system.18 Drug treatment during inpatient hospital care and purchases of over-the-counter
medications are not recorded. Migration data were retrieved
from the Total Population Register, which has collected computerized demographic data since 1968.19 All registers were
linked using the unique personal identity number assigned
to all Swedish residents since 1947.
A ﬂow diagram of patients with psoriasis according to
the inclusion and exclusion criteria for this study is shown
in Figure S1. Patients with a main diagnosis of psoriasis or
psoriatic arthritis between 1968 and 2013 (Table S1) were
identified in NPR. The patients who subsequently filled
at least 1 dispensing of an anti-psoriatic drug (Table S2)
between 1 July 2007 and 31 December 2013, without a prior
dispensing of these medications since 1 July 2005, were
eligible for inclusion. In order to identify psoriatic patients
diagnosed in primary care (not recorded in NPR), we also
included patients who filled at least 1 dispensing of calcipotriol with/without corticosteroids (ATC-codes D05AX02,
D05AX52) during the same time-interval of 1 July 2007 to
31 December 2013, without such drugs dispensed between
1 July 2005 and 30 June 2007. Only patients aged >18 years
at the date of the first dispensing were included. All patients
from the topical treatment group who were dispensed a nonbiological or a biological treatment before topical treatment
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index date (the first dispensing date of anti-psoriatic drugs
in each treatment group) and all patients in non-biological
treatment group who received a biological drug before their
index date were excluded. Patients were also excluded if they
migrated to/from Sweden during the 5-year period prior to
therapy initiation because these patients did not have full
5-year coverage of comorbidity history in the national registers. Since we only included patients without treatment of
psoriasis (or psoriatic arthritis) between 1 July 2005 and 30
June 2007, we restricted our study population to those with
little or no disease activity during at least 2 years preceding
the new anti-psoriatic treatment.
We classified psoriatic patients (including psoriatic arthritis) based on the type of the dispensed anti-psoriatic drugs: 1)
topical group (calcipotriol with/without corticosteroids), 2)
non-biological systemic group (methotrexate, cyclosporine,
acitretin, or phototherapy), and 3) biological group (adalimumab, etanercept, infliximab, efalizumab, ustekinumab,
certolizumab, or golimumab). These treatments have been
shown to correlate with increasing psoriasis severity, ranging
from mild (topical) to moderate (non-biologic systemics) to
severe (biologics).20,21 We used calcipotriol with/without corticosteroids as the proxy to identify the mild psoriasis group
since this drug is used exclusively to treat mild psoriasis.22
We chose not to include drugs, such as corticosteroids, coal
tar, vitamin D, etc., which are also used for other indications
than psoriasis. This selection is conservative as it possibly
identifies patients with psoriasis disease, but may lead to a
lower sample size. Patients were allowed to be included in
more than 1 treatment group if they were treated with different drug types, as long as the treatment groups followed
the hierarchical treatment sequence: topical to non-biologic
systemic to biologics. Concurrent use was classified to the
most potent group; for example, a patient prescribed adalimumab and methotrexate on the same date, was classified
into the biological group since adalimumab is used for the
treatment of severe psoriasis.
Individuals with CVD comorbidities and risk factors
were identified in both NPR and PDR (Table S3). CVDs,
such as MI, angina pectoris, atrial fibrillation, stroke, heart
failure, and hypertensive diseases were identified from NPR
5 years prior to index date. The diseases were captured from
primary or secondary diagnosis in either the in- or outpatient
settings. The same procedure was used for MDs, all of which
are risk factors for CVDs. Data on HTN and DM were identified both in NPR and by filled prescriptions in PDR. We
are limited in identifying HTN, DM, and hyperlipidemia in
NPR, since these diseases are often diagnosed and treated
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in primary health centers. Therefore, dispensed drugs from
PDR was used as a proxy to identify these comorbidities.
The dispensed drugs were identified during a 2-year period
prior to index date.
The study was approved by the Research Ethics Committee of Karolinska Institutet (Approval 2009/1250_31/4).
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Statistical analysis
We estimated the prevalence rate of the comorbidities during 5
years before initiation of the treatment among psoriasis patients
with mild, moderate-to-severe, and severe psoriasis based on
anti-psoriatic treatments. In fact, our study includes only the
untreated time preceding the treatment for each treatment type.
We identified age and sex as confounders potentially affecting
the prevalence rates of comorbidities. In order to attenuate
possible differences in age between the treatment groups, we
compared the prevalence rates of the comorbidities during 5
years before initiation of anti-psoriasis treatment after standardization by age. The overall Swedish age distribution in
2013 was used as the standard. Since the prevalence of CVDs

is different between sexes, subgrouping was used to handle this
confounding. As measure of precision 95% CIs were calculated
around the prevalence rates. To compare the results between
the 3 different treatment groups, we used overlaps of the 95%
CIs to assess statistical significance. We moreover compared
our results with the prevalence of the comorbidities in the
general population, which was retrieved from other studies in
Sweden or from The National Board of Health and Welfare.
Analyses were carried out using SAS® version 9.4, SAS Institute, Cary, NC, USA and STATA version 12 (College Station,
TX: StataCorp LP).

Results
Table 1 presents the baseline characteristics of the study population by treatment group/psoriasis severity. Patients with
severe psoriasis, that is, those starting a biologic treatment,
were younger (median 44 years, interquartile range [IQR]:
34–55) than the patients with a moderate-to-severe psoriasis
(starting a non-biologic systemic treatment) (median 52
years, IQR: 41–62) or with a mild psoriasis (starting a topi-

Table 1 Baseline characteristics of adult patients with psoriasis by treatment groups
Patients characteristics

Topical
treatmentsa
Number

Percent

70796
Age (years) at first dispensing at index date
7005
9.9
<30
30–39
9323
13.2
40–49
11347
16.0
50–59
14999
21.2
60–69
16109
22.8
70–79
8272
11.7
3741
5.3
≥80
Median (IQR)
55.0 (41–66)
Year of first dispensing
2007d
5525
7.8
2008
10936
15.5
2009
11470
16.2
2010
11950
16.9
2011
11415
16.1
2012
10540
14.9
2013
8960
12.7
Number of outpatient visits within 1 year before index date
0
34835
49.2
1
12844
18.1
2
7537
10.7
15580
22.0
3+
Mean (±SD)
Median (IQR)

1.7 (±4.1)
1 (0–2)

Non-biological
systemic treatmentb

Biological
treatmentc

Number

Number

Percent

11919

Percent

2147

983
1678
2508
3008
2505
1001
236
52.0 (41–62)

8.3
14.1
21.0
25.2
21.0
8.4
2.0

326
484
543
478
266
47
3
44.0 (34–55)

15.2
22.5
25.3
22.3
12.4
2.2
0.1

776
1682
1715
1834
2002
1972
1938

6.5
14.1
14.4
15.4
16.8
16.6
16.3

49
220
231
289
382
442
534

2.3
10.3
10.7
13.5
17.7
20.6
24.9

3941
2179
1488
4311

33.1
18.3
12.5
36.2

503
298
269
1077

23.4
13.9
12.5
50.2

2.9 (±5.1)
1 (0–4)

4.1 (±5.4)
3 (1–6)

Notes: aTopical treatment with calcipotriol or calcipotriol combinations. bNon-biological systemic treatment with methotrexate, cyclosporine, acitretin and phototherapy.
c
Biological treatment with adalimumab, etanercept, infliximab, efalizumab, ustekinumab, certolizumab, golimumab. dPatients identified in 2007 were only captured in the study
population if they had an index date on or after 1st July 2007.
Abbreviation: IQR, interquartile range.
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cal treatment) (median 55 years, IQR: 41–66). We further
found that treatment with biological drugs increased – in
absolute number of individuals – during the study period,
while treatment with non-biological systemic drugs did not
change substantially, and topical treatment decreased.
The standardized rates of comorbidities at baseline in the
3 different treatment categories are presented in Table 2, with
95% CI. Major cardio- and cerebrovascular diseases were
less common in patients starting biologic treatment/severe
disease (point estimate [95% CI]); MI: 1.82% (1.29–2.47),
Stroke: 1.07% (0.68–1.60) compared with moderate-tosevere patients starting non-biological systemic treatment;
MI: 2.30% (2.03–2.58), Stroke: 2.16% (1.90–2.43) and mild
patients starting topical treatment; MI: 2.50% (2.39–2.62),
Stroke: 2.42% (2.31–2.53). With regard to MDs and HTN,
the standardized rates were similar between the groups but
higher in the population of patients starting biologic treatments, despite their younger age, for example, HTN: starters
of biologic treatment: 36.47% (34.42–38.55); non-biological
systemic treatment: 32.62% (31.77–33.47); and topical
treatment: 29.88% (29.54–30.21); and diabetes: starters of
biologic treatment: 10.67% (9.39–12.05); non-biological
systemic treatment: 8.00% (7.52–8.51); and topical treatment: 7.60% (7.41–7.80).
Estimating the prevalence rates by sex showed that
the prevalence of MI and stroke was higher among men.
However, the decreasing pattern of the prevalence of these

diseases is almost the same by severity. Moreover, although
the increasing pattern of the prevalence of the risk factors
of CVDs: HTN and DM, by sex is similar to the overall
results, the prevalence of these comorbidities is higher among
females with moderate-to-severe and severe psoriasis than
in men (Table S4).

Discussion
In this large population-based cross-sectional study, using
Swedish national health registers, we identified >80,000
patients with psoriasis (or psoriatic arthritis) receiving antipsoriatic treatment between 1 July 2007 and 31 December
2013. Close to 75,000 patients started a topical treatment
with calcipotriol – suffering from mild psoriasis; around
12,000 patients started treatment with non-biological systemic drugs – assumed to suffer from moderate-to-severe
psoriasis; and ~2200 started a biologic regimen – the patient
group with presumably the most severe psoriasis. Including
only naïve users and applying hierarchical classification led
to a higher proportion of mild cases and a lower proportion
of severe cases than observed in other studies. The 3 groups
were investigated and compared with regard to cerebro- and
cardiovascular comorbidities and selected early risk factors
during a 5-year period before starting treatment (a 2-year
period for conditions identified by dispensed prescribed
drugs). We found that the standardized prevalence of the
major cardio- and cerebrovascular outcomes (i.e., MI and

Table 2 Age-standardized prevalence of baseline comorbidities in adult patients with psoriasis by severity of the disease
Comorbidities

Mild psoriasisa
No.

%

95% CI

70796
Cardiovascular diseases
Myocardial infarction
Angina pectoris
Peripheral arterial diseased
Atrial fibrillation
Heart failure and hypertensive diseases
Essential hypertensiond
Cerebrovascular diseases
Stroke
Transient ischemic attack
Metabolic diseases
Diabetesd
Treatment with statins
Obesity
Other disease
Chronic obstructive pulmonary disease

Moderate-to-severe
psoriasisb

Severe psoriasisc

No.

No.

%

95% CI

11919

%

95% CI

2147

2070
2112
1449
2454
2913
25075

2.50
2.55
1.75
3.13
3.74
29.88

2.39–2.62
2.43–2.67
1.66–1.85
3.00–3.26
3.60–3.87
29.54–30.21

271
307
213
330
395
4183

2.30
2.63
1.77
3.16
3.74
32.62

2.03–2.58
2.36–2.94
1.54–2.02
2.85–3.49
3.40–4.09
31.77–33.47

27
43
21
44
59
665

1.82
2.24
3.26
2.19
5.08
36.47

1.29–2.47
1.65–2.95
2.55–4.10
1.61–2.90
4.19–6.09
34.42–38.55

1918
612

2.42
0.76

2.31–2.53
0.70–0.83

238
81

2.16
0.75

1.90–2.43
0.60–0.92

21
9

1.07
0.51

0.68–1.60
0.26–0.91

6288
11804
1419

7.60
13.50
1.97

7.41–7.80
13.25–13.76
1.87–2.07

1018
1814
294

8.00
13.61
2.40

7.52–8.51
13.00–14.23
2.13–2.69

162
241
56

10.67
16.44
1.96

9.39–12.05
14.90–18.08
1.41–2.64

2715

3.58

3.45–3.72

520

4.60

4.24–5.00

107

4.70

3.85–5.69

Notes: aTopical treatment with calcipotriol or calcipotriol combinations. bNon-biological systemic treatment with methotrexate, cyclosporine, acitretin and phototherapy.
c
Biological treatment with adalimumab, etanercept, infliximab, efalizumab, ustekinumab, certolizumab, golimumab. dData obtained from both Swedish National Patient Register
and Prescribed Drug Register (Table S3).
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stroke) were less frequent in patients with severe psoriasis,
as would be expected since this population is younger than
those with a mild or moderate-to-severe condition. On the
contrary, conditions representing early risk factors for CVD
events, were as common or more common in patients with
severe psoriasis, despite their younger age. Therefore, at the
start of biologic treatment, the more severely ill psoriasis
patients appear to already suffer from early warning signs
for a serious condition that has yet to manifest.
Consistent with previously published studies, our study
shows that the prevalence of CVDs may be influenced by
severity of psoriasis. Al-Mutairi et al23 conducted a case–
control study on 1835 patients with psoriasis vulgaris and
their matched non-psoriatic controls. They found that the
prevalence of HTN was 32.0%, 40.3%, and 11.6% among
those with mild-to-moderate psoriasis, severe psoriasis, and
controls, respectively. Through a meta-analysis of observational studies, Armstrong et al14 have concluded that patients
with severe psoriasis have a higher risk of HTN compared
with mild psoriatic patients. In the present study, the agestandardized prevalence of HTN was found to be 29.9%,
32.6%, and 36.5% among patients with mild, moderate-tosevere, and severe psoriasis, respectively.
Compared with the prevalence of HTN in the general
population of Sweden (20%),24 the results from our study
show an approximately 2-fold higher prevalence of HTN
in severe psoriasis patients. In this study, the prevalence
of other CVDs, for example, MI or stroke was found to be
2.5%, 2.3%, and 1.8% for MI, and 2.4%, 2.2%, and 1.1% for
stroke in patients with mild, moderate-to-severe, and severe
psoriasis, respectively. This is higher than the prevalence
of these diseases in the general population of Sweden (MI:
0.4%, stroke: 0.3%).25,26
Respective prevalence rates of DM in mild, moderate-tosevere, and severe psoriasis in our study were 7.6%, 8.0%,
and 10.7%. The observed increasing prevalence of DM is
supported by previous studies showing increased prevalence
of DM with increasing severity of psoriasis. Neimann et al15
have shown, through a cross-sectional study in the UK, that
the prevalence of DM is 4.4% and 7.1% among patients
with mild and severe psoriasis, respectively, compared with
non-psoriatic controls with a prevalence of 3.3%. Al-Mutairi
et al23 have reported the prevalence of DM (type 2) among
psoriatic patients as: 37.4% in mild-to-moderate psoriasis,
41.0% in severe psoriasis, and 16.0 % in control patients
without psoriasis. Despite the similarity of the direction
between the previous15,23 and this study, the variability
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observed might originate from differences in the definition
of the psoriasis severity. In Neimann et al15 all patients who
received psoralen, phototherapy, methotrexate, azathioprine,
cyclosporine, etretinate, acitretin, hydroxyurea, and mycophenolate were considered as severe psoriasis patients and
biological treatments were not used in that study. Moreover,
the registry used only records visits to general practitioners,
while our study covers specialist clinics, hospital admissions, as well as general practitioner visits estimated from
prescription claims. In Al-Mutairi et al23 the Psoriasis Area
Severity Index (PASI) was used to measure the severity of the
psoriasis and the outcome of interest was type 2 diabetes. We
also compared comorbidity rates with the general population
of Sweden, and found that the prevalence of DM in our study
is higher than that of the general population: a total of 7.6%,
8.0%, and 10.7% in the mild, moderate-to-severe, and severe
groups, respectively, versus 6.2 %27 to 6.8%28 in the Swedish
general population.
One explanation of higher prevalence of risk factors and
lower prevalence of the major events of CVDs in the severe
psoriasis group (younger patients) could be the nature of the
psoriasis. Psoriasis onset at a younger age (≤40 years old)
or early-onset disease29,30 has been shown to have a higher
inflammatory reaction, extensive cutaneous involvement,
and more severe clinical course31–33 compared with older age/
late onset of psoriasis. Therefore, it is reasonable to expect
a higher rate of the CVD risk factors, such as HTN and DM
among younger psoriasis patients due to a possible shared
pathologic mechanism between CVDs and psoriasis. With
regard to major cardiovascular events, such as MI or stroke,
it may be that these events need a longer time to manifest.
Therefore, it could be expected to find a higher rate of early
risk factors of CVDs while the prevalence of the major events
of CVDs is yet to manifest in our data due to right censoring.
The strengths of our study include the population-based
design, the national coverage of the registers being close
to 100%, the long study period, and the large sample size
compared with prior works. By use of both NPR and PDR,
we were able to include as many patients as possible with
psoriasis (including psoriatic arthritis) in the study, that is,
patients treated in both primary care and by specialists at
hospitals. This study is the first Swedish nationwide investigation on prevalence of CVD and DM among psoriatic patients.
Our findings support existing information on the prevalence
of these comorbidities among psoriasis patients. Our study
also used a 5-year period before starting the anti-psoriatic
treatments to quantify the prevalence of comorbidities. Our
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results could be generalized to similar populations due to its
population-based design and large sample size. A limitation
of our study is using treatment types to measure psoriasis
severity. A more direct severity measure, such as PASI is
more ideal, however, these data are not captured in Swedish
national health registers. However, using anti-psoriatic treatment as a proxy for severity of the disease has been estimated
to have a sensitivity and positive predictive value of more
than 90% and 80%, respectively.20,21 A second potential limitation is the overlap between mild and moderate-to-severe
treatment groups, when we use the treatment as a proxy. For
example, some types of psoriasis, such as guttate psoriasis
are frequently treated with cyclosporine even when these
cases are considered mild. However, this did not have a major
impact on our results as the prevalence of guttate psoriasis is
low (around 2%)34 and typically occurs in children who were
excluded from this study. A third potential limitation is due to
the lack of coverage of PDR for drugs prescribed at a hospital.
Some drugs, such as infliximab, are prescribed in hospital and
do not appear in PDR. There may be an underestimation for
drugs prescribed at hospitals when we rely on the PDR to create the treatment groups. Fourth, we also lacked information
on physical activity, tobacco use, diet, and central obesity as
these are not available in the national Swedish registers. As
the last limitation, we had no information about the indication for the drugs prescribed: both non-biological systemic
drugs and biologics can be used for other indications beyond
psoriasis and psoriatic arthritis. However, all patients except
those identifying just in PDR (calcipotriol users in primary
health care centers) had a diagnosis of psoriasis or psoriatic
arthritis recorded in the NPR.

Conclusion
Despite the younger age of patients with severe psoriasis,
that is, those starting a biologic treatment, the prevalence of
early risk factors for cardio- and cerebrovascular disease was
higher than in the older patients with a mild or moderate-tosevere psoriasis, or those starting a topical or non-biologic
systemic treatment. A health policy implication from our
results is that all patients suffering from severe psoriasis
should be carefully monitored with regard to signs and symptoms of metabolic conditions as early signs of cerebro- and
cardiovascular disease.
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Table S1 ICD codes for psoriasis and psoriatic arthritis1–4
ICD-8

ICD-9

ICD-10

6960 (Psoriatic arthritis opathica)
6961 (Psoriasis pustulosa and all sites NUD [vulgaris])
69698 (All cause psoriasiformes)

696A (Psoriatic joint disease)
696B (Other psoriasis)
696F (Other and unspecified scaling)
696W (Other psoriasis-like state)
713D (Arthropathy and skin diseases)

L40 (Psoriasis)
M070 (Distal interphalangeal psoriatic arthropathy)
M071 (Arthritis mutilans)
M072 (Psoriatic spondylitis)
M073 (Other psoriatic arthropathies)

Abbreviations: ICD, International Classification of Diseases.

Table S2 List of ATC codes used for identifying the treatment groups
Treatment

ATC code (Old code)

Topical treatment
Calcipotriol
Calcipotriol, combinations
Non-biological systemic treatment
Phototherapy
Phototherapy, PUVA, oral
Phototherapy, PUVA, bath
Methotrexate
Cyclosporine
Acitretin
Biologic systemic treatment
Adalimumab
Infliximab
Etanercept
Ustekinumab
Efalizumab
Certolizumab
Golimumab

D05AX02
D05AX52
Procedure code
DQ010 (Surgical Procedure codes)
DQ011 (Surgical Procedure codes)
L01BA01
L04AD01 (L04AA01)
D05BB02
L04AB04 (L04AA17)
L04AB02 (L04AA12)
L04AB01 (L04AA11)
L04AC05
L04AA21
L04AB05
L04AB06

Abbreviations: ATC, Anatomical Therapeutic Chemical Classification System; PUVA, Psoralen and ultraviolet A.

Table S3 List of the codes that were used as comorbidities in the study
Diagnosis

ICD-10

Surgical Procedure codes

ATC-codes

Cardiovascular diseases
Myocardial infarction
Angina pectoris
Peripheral arterial disease

I21, I22, I23, I241, I252
I20
I70, I71, I739, I74, K55

N/A

N/A
B01AC30

Atrial fibrillation
Heart failure and hypertensive
diseases
Essential hypertension

I48
I50, I099, I11–I13, I15, I34, I35,
I420, I425–I429, I43–I47
I10

PAE, PAF, PAH, PAP, PAQ, PBE, PBF, PBH,
PBP, PBQ, PCE, PCF, PCH, PCP, PCQ,
PDE, PDF, PDH, PDP, PDQ, PEE, PEF,
PEH, PEP, PEQ, PFE, PFF, PFH, PFP, PFQ
N/A
N/A
N/A

C02, C07, C08, C09,
C03A, C03B

G45, G46, I63–I66, I693, I694
G45

N/A

N/A

E10, E11

N/A

A10A, A10B
C10

N/A

N/A

Cerebrovascular diseases
Stroke
Transient ischemic attack
Metabolic diseases
Diabetes
Treatment with statins
Obesity
Other disease
Chronic obstructive pulmonary
disease

N/A
N/A

E65-E66
J40–J47, J60–J67, I278, I279,
J684, J701, J703

Abbreviations: ATC, Anatomical Therapeutic Chemical Classification System; N/A, not applicable.
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Table S4 Age-standardized prevalence of baseline comorbidities in adult patients with psoriasis by severity of the disease and sex
Comorbidities by sex

Mild psoriasisa

Clinical Epidemiology downloaded from https://www.dovepress.com/ by 18.234.88.196 on 26-May-2019
For personal use only.

No.
Male
35850
Female
34946
Cardiovascular diseases
Myocardial infarction
Male
1357
Female
713
Angina pectoris
Male
1278
Female
834
Peripheral arterial diseased
Male
833
Female
616
Atrial fibrillation
Male
1521
Female
933
Heart failure and hypertensive diseases
Male
1664
Female
1249
Essential hypertensiond
Male
12549
Female
12526
Cerebrovascular diseases
Stroke
Male
1116
Female
802
Transient ischemic attack
Male
347
Female
265
Metabolic diseases
Diabetesd
Male
3468
Female
2820
Treatment with statins
Male
6465
Female
5339
Obesity
Male
505
Female
914
Other disease
Chronic obstructive pulmonary disease
Male
1126
Female
1589

%

95% CI

Moderate-to-severe psoriasisb

Severe psoriasisc

No.

No.

%

95% CI

5605
6314

%

95% CI

988
1159

3.40
1.68

3.21–3.59
1.54–1.82

185
86

3.55
1.35

3.08–4.07
1.08–1.66

19
8

2.73
1.21

1.80–3.95
0.66–2.02

3.24
1.94

3.06–3.43
1.80–2.09

166
141

3.19
2.20

2.75–3.69
1.85–2.59

28
15

3.03
1.64

2.06–4.30
0.99–2.55

2.11
1.44

1.97–2.27
1.32–1.57

134
79

2.62
1.17

2.22–3.08
0.92–1.47

12
9

8.10
0.69

6.47–9.97
0.30–1.36

4.04
2.28

3.83–4.25
2.13–2.45

193
137

3.87
2.55

3.82–4.41
2.18–2.94

32
12

4.05
0.87

2.91–5.47
0.41–1.58

4.45
3.10

4.24–4.67
2.92–3.28

215
180

4.17
3.33

3.67–4.73
2.90–3.80

35
24

4.05
5.26

2.91–5.47
4.05–6.71

30.27
29.56

29.79–30.74
29.08–30.04

1839
2344

31.94
33.39

30.72–33.17
32.22–34.56

302
363

33.50
37.62

30.56–36.54
34.82–40.48

2.96
1.95

2.78–3.14
1.81–2.10

123
115

2.46
1.92

2.07–2.90
1.59–2.29

8
13

0.80
1.29

0.35–1.59
0.72–2.13

0.91
0.64

0.82–1.02
0.55–0.72

42
39

0.89
0.63

0.66–1.17
0.45–0.86

2
7

0.10
0.78

0.00–0.06
0.36–1.47

8.35
6.90

8.06–8.64
6.64–7.18

479
539

8.00
8.16

7.30–8.73
7.49–8.86

76
86

9.92
10.70

8.13–11.95
8.98–12.62

15.08
16.84

14.71–15.45
16.45–17.24

896
918

15.25
13.60

14.32–15.45
12.77–14.48

124
117

20.44
16.48

17.97–23.10
14.39–18.74

1.27
2.76

1.16–1.39
2.59–2.93

96
198

1.53
3.33

1.23–1.89
2.90–3.80

15
41

1.11
2.76

0.56–1.98
1.90–3.88

3.06
4.12

2.91–3.27
3.92–4.34

209
311

4.23
4.88

3.72–4.79
4.36–5.43

38
69

4.15
5.18

2.99–5.59
3.97–6.61

Notes: aTopical treatment with calcipotriol or calcipotriol combinations. bNon-biological systemic treatment with methotrexate, cyclosporine, acitretin and phototherapy.
c
Biological treatment with adalimumab, etanercept, infliximab, efalizumab, ustekinumab, certolizumab, golimumab. dData obtained from both Swedish National Patient Register
and Prescribed Drug Register (Table S3).
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Psoriasis and psoriatic arthritis patients 1968–2013
(NPRa), (N=140,975)
Psoriasis patients who were diagnosed using calcipotriol or
calcipotriol combination as proxy from PDRb (N=131,884)
Psoriasis and psoriatic arthritis patients from both NPR
and PDRb (N=204,685)

a
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- Death before 1 July 2005 (N=4423)
- All patients with anti-psoriasis drugs dispensed between
1July 2005 and 30 June 2007 (N=57,468)
Psoriasis patient cohorts 1968–2013 (N=130,684)

Patients with no treatment
(N=49,482)

Non-biological systemic treatment groupd
(N=12,359)

Topical treatment groupc
(N=74,959)

-

Non-biological treatment before
topical treatment (N=1737)

Biologic treatment groupe
(N=2224)

- Biological treatment before
topical treatment (N=142)

- Biological treatment before topical
treatment (N=143)

- Immigration to Sweden within 5
years before dispensing date (N=298)

- Immigration to Sweden
within 5 years before
dispensing date (N=77)

- Immigration to Sweden within 5
years before dispensing date (N=2283)

Topical treatment groupc
(N=70,796)

Non-biological systemic treatment groupd
(N=11,919)

Biological systemic treatment groupe
(N=2147)

Figure S1 The patient flow diagram of creating treatment group datasets among the cohort of psoriasis patients.
Notes: aNational Patient Register. bPrescribed Drug Register. cTopical treatment: calcipotriol or calcipotriol combinations. dNon-biological systemic treatment: methotrexate,
cyclosporine, acitretin and phototherapy. eBiological treatment: adalimumab, etanercept, infliximab, efalizumab, ustekinumab, certolizumab, golimumab.
Abbreviations: ATC, Anatomical Therapeutic Chemical Classification System; BMI, body mass index; CVD, cardiovascular diseases; DM, diabetes mellitus; HTN,
hypertension; IQR, interquartile range; MD, metabolic disease; MI, myocardial infarction; NPR, National Patient Register; PASI, psoriasis area and surface index; PDR,
Prescribed Drug Register.
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