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Background: Generalized pustular psoriasis (GPP), which can occur with or without psoriasis vulgaris (PV), is a severe form of
pustular psoriasis with potentially life-threatening symptoms. GPP is also associated with several comorbidities, which further adds to
the burden of disease. This study investigates the economic burden of disease in patients with GPP.
Methods: All-cause and GPP-specific healthcare resource use (inpatient stays, physician visits and drug use), as well as associated
costs, were compared for year 2015 between GPP patients (n = 914) and two matched control groups representing the general
population (n = 4047) and patients with PV but no GPP (n = 2556). Information on resource use for 2015 was obtained from the
Swedish National Patient Register and Swedish Prescribed Drug Register, respectively.
Results: All-cause inpatient stays, physician visits, and use of psoriasis-related drugs were significantly more common among GPP
patients compared to both control groups. This difference was reflected in total direct cost for GPP patients (5062 euros/year) which
was 3.1 and 1.8 times higher (p < 0.001) compared to the general population and PV controls, respectively. For GPP patients, the share
of total cost was 22% for all-cause physician outpatient visits and 40% for all-cause inpatient stays. However, only 6.3% and 11.3% of
these costs, respectively, were due to GPP-specific problems. Psoriasis-related drugs constituted 27% of total costs for GPP patients of
which a large fraction (86%) was represented by biologics.
Conclusion: This study demonstrates a higher economic burden for GPP patients compared to both the general population and
patients with PV, with inpatient visits and use of biologic drugs as major cost driving factors. Only fractions of the costs for physician
visits and inpatient stays were attributable to specific GPP problems, indicating a higher economic burden of GPP-consequences and
complications.
Keywords: generalised pustular psoriasis, population-based controls, direct costs, incremental analysis

Introduction
Generalized pustular psoriasis (GPP), which can occur with or without psoriasis vulgaris, is a severe form of pustular
psoriasis affecting large areas of the skin.1,2 The occurrence of acute flares is typical. The flares, that can be life-
threatening, regularly require inpatient care.2 The patient is often severely ill with general symptoms including fever and
severe systemic inflammation. This repeating pattern may continue episodically throughout life.3

Comorbidities may have a significant impact on treatment choices, drug interaction and the patients’ health-related
quality of life. Like moderate-to-severe psoriasis, GPP is associated with an increased occurrence of comorbidities
compared to the general population.4 Comorbidities that have been reported in GPP include obesity, hypertension,
hyperlipidemia, diabetes, uveitis,4–7 cholestasis,8 joint involvement,4–7,9,10 allergic rhinoconjunctivitis and peptic ulcer
disease.4,7

Although the prevalence of GPP is relatively low (ranging from 0.18 to 18/100,000),11–15 the condition may still
contribute considerably to the economic burden of psoriasis. Due to the chronicity and risk for comorbidities, GPP has
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implications not only for the individuals but also for society in terms of healthcare costs. In a recent US cost study on
GPP, based on claims data, it was found that total medical costs (direct medical use and drugs) in GPP was higher
compared to matched cohorts of persons from the general population and persons with psoriasis vulgaris, respectively.
Noteworthy was that the rate of inpatient stays was four times higher in persons with GPP compared to matched
cohorts.16 These results are corroborated by a study from Japan, that also showed elevated healthcare resource and drug
use in GPP patients compared to both population-based and psoriasis vulgaris controls.4 However, to our knowledge,
there are no published studies on costs associated with the use of healthcare resources in GPP, nor on the cost burden of
GPP compared to psoriasis vulgaris with no GPP manifestations. In this context, it is important to investigate the
allocation of costs related to the diagnosis of GPP and potential comorbidities.

We investigated the economic burden of disease in patients with GPP in Sweden. Using longitudinal population-based
register data and matched control groups, we estimated the all-cause healthcare resource use (including physician visits,
inpatient stays and drugs), and associated costs, in patients with GPP compared to both the general population and to
patients with psoriasis vulgaris. We also estimated the healthcare resource use and direct costs attributable to specific
GPP problems.

Materials and Methods
GPP Population
During 2004–2015 (12-year period), we identified all patients with a primary- or secondary diagnosis for psoriasis in the
Swedish National Patient Register (NPR). The NPR covers inpatient care and secondary outpatient physician visits with
diagnostic codes (ICD-10) and admission/discharge dates from both private and public caregivers. The NPR has been
described in detail elsewhere.17 From this national cohort of patients with physician-confirmed diagnosis of psoriasis
(ICD-10 code L40.x), we selected patients (all ages) with a primary or secondary GPP diagnosis. The patients in the GPP
sub-cohort were identified by at least one ICD-10 code (L40.1) of GPP irrespective of concomitant psoriasis diagnosis
(base case). First year with registration of a diagnosis of L40.1 within the study period was identified as index year. The
same GPP population has previously been described in a study reporting the prevalence and incidence of GPP in
Sweden.15

Population-Based Controls
We created a population-based control group from the Total Population Register (TPR) by matching five controls on year
of birth, sex and residential area for each included patient. The TPR is the civil registration of vital events (eg, births,
deaths) of all Swedish inhabitants, administrated by Statistics Sweden. The register is continuously updated and used for
a variety of purposes by healthcare providers and medical researchers.18 In TPR, all citizens are identified by their unique
personal identification number (PIN). By law, all healthcare providers must be registered by the patient’s PIN, which is
automatically assigned to all residents. The controls were required to have no history of registered physician visits or
inpatient stays (registration of diagnostic code L40.x), or drug use (ATC codes: D05AX02, D05AX52), consistent with
psoriasis in the NPR and the PDR, respectively, during the period 2004–2015.

Psoriasis Vulgaris Control Population
From the national psoriasis cohort identified in the NPR, we also created a psoriasis vulgaris control population. For each
GPP patient, we matched three patients with a diagnosis of psoriasis vulgaris on year of birth, sex, and index year. To be
defined as a psoriasis vulgaris patient, the requirement was at least one registered ICD-10 code of L40.0 or L40.9 as
primary or secondary diagnosis 2004–2015. The rationale for using two different codes is that there is reason to believe
that both codes are used for the diagnosis of psoriasis vulgaris in clinical practice. The psoriasis vulgaris controls were
required to have no history of registered healthcare consistent with GPP or palmoplantar pustulosis. First year within the
study period with registration of L40.0/L40.9 was identified as index year.

https://doi.org/10.2147/PTT.S359011

DovePress

Psoriasis: Targets and Therapy 2022:1290

Löfvendahl et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Analyses of Resource Use and Associated Costs
Individuals included in the healthcare resource use and cost analyses consisted of patients and controls who were still
alive and living in Sweden at the end of 2014. Direct costs, usually representing costs associated with healthcare
resource utilization (eg, inpatient stays, outpatient physician visits and pharmaceutical services), were analyzed. Data on
physician visits and inpatient stays were collected from the NPR for the year of 2015. Data on any filled prescriptions
were collected from the Swedish Prescribed Drug Register (PDR). The PDR is a national individual-level data register
where all dispensed prescribed drugs to the entire Swedish population are registered since 1 July 2005, with estimated
national coverage close to 100%. The PDR includes information on dispensed item according to the Anatomic
Therapeutic Chemical Classification (ATC), dispensed amount, PIN, age, sex, date of prescribing and dispensing, and
costs.

We investigated separately the healthcare resource use attributable to GPP. Resource use presumed to be attributable
to GPP were physician outpatient visits and inpatient stays identified in the NPR with registration of the ICD-10 code
L40.1 and prescriptions attributable to psoriasis (according to drug list in Supplementary Table 1). As PDR does not hold
information about treatment indication,19 we assumed that the drugs classified as psoriasis-related drugs were indicated
for GPP and not for any other disease subtype within psoriasis for the GPP population. In addition, the consequences of
PDR lacking information on treatment indication is also that the general population, required to have no registration of
a psoriasis diagnosis, can have use of psoriasis-related drugs, but for another indication than psoriasis. Healthcare
resource use and associated direct costs, both all-cause and GPP-related, were calculated for the year of 2015. All costs
were converted from Swedish kronor to euro using currency conversion rate for 2015 of 1 euro=11.7995 SEK obtained
from Sveriges Riksbank (https://www.riksbank.se).

Alternative Analysis
In an alternative analysis, we excluded GPP patients with a registered psoriasis vulgaris diagnosis (one primary diagnosis
of L40.0 or L40.9) in the NPR 2004–2015. The rationale for the analysis of GPP patients without the presence of
psoriasis vulgaris was to exempt the analyses from possible effects of psoriasis vulgaris on costs within the GPP groups.
The alternative analysis was performed only in comparison to psoriasis vulgaris controls.

Statistical Analysis
Descriptive statistics were used on demographic variables, healthcare resource use (proportion of individuals with use
and mean/median number of visits/inpatients) and costs. Differences between groups were tested by chi-squared test for
categorical data and for numerical data, Student’s t-test or Mann–Whitney U-test were used as appropriate. Analyses
were performed using STATA Statistical software, version Stata/IC 14.2 (College Station, Texas, USA).

Ethical Approval and Data Protection
This study was conducted according to the Declaration of Helsinki and approved by the Regional Ethical Review Board
at Umeå University, Sweden. The data accessed for the study comply with relevant data protection and privacy
regulations.

Results
Characteristics of the Study Population
During the study period (2004–2015), we identified 1093 patients who fulfilled the inclusion criteria for GPP. Out of
these patients, 914 (84%) were still alive and residents in Sweden at the start of 2015 and could be included in analyses
of healthcare resource use and costs (Table 1). There were no major differences in the sex- or age distribution, or
proportion of GPP patients with concomitant psoriasis vulgaris, between the total number of GPP cases during the study
period and those remaining in the GPP population in 2015. For the 914 GPP patients analyzed, there were 4047 matched
controls from the general population and 2556 matched psoriasis vulgaris controls in 2015 (Table 1). Age- and sex
distribution was similar between GPP patients and control groups.
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Physician Outpatient Visits and Inpatient Stays
Analyses of healthcare resource use during 2015 showed that a significantly larger proportion of patients with GPP had
all-cause physician outpatient visits and inpatient stays compared to both population-based and psoriasis vulgaris controls
(Table 2). Among those with all-cause physician visits, patients with GPP did on average almost two more visits
compared to population-based controls and one more visit compared to psoriasis vulgaris controls. Moreover, among
those with inpatients stays, the mean (median) length of stay (LOS) for patients with GPP was approximately 7 (2) and 6
(1) days longer compared to population-based and psoriasis vulgaris controls, respectively. GPP-specific physician visits
and inpatient stays were defined as those with diagnostic code L40.1 for primary or secondary diagnosis. Among patients
with GPP, 16% had a GPP-specific secondary outpatient physician visit and 3.2% had a GPP-specific inpatient stay.

Drug Use
The proportion of persons using any prescribed drug during 2015 was significantly higher among patients with GPP
compared to population-based controls, but not compared to psoriasis vulgaris controls (Table 3). Not surprisingly,
patients with GPP had significantly higher rate of psoriasis-related drug use compared to population-based controls.
Psoriasis-related drug use was also somewhat higher compared to psoriasis vulgaris controls and the difference was
significant. Dermatological corticosteroids and emollients were the most commonly used psoriasis-related drugs among
both patients with GPP and psoriasis vulgaris controls.

Direct Costs
For patients with GPP, the mean total annual direct cost per patient was estimated to 5062 euros (95% CI=4471–5653),
which was more than three times higher compared to population-based controls (mean=1610 euros; 95% CI=1436–1786)
and nearly double compared to psoriasis vulgaris controls (mean=2826 euros; 95% CI=2597–3054) (Supplementary
Table 2). Total costs and costs across the main cost components (ie, physician visits, inpatients stays and drugs) were all
significantly higher for patients with GPP compared to both control groups (Figure 1, Supplementary Table 2). Costs due
to all-cause inpatient stays represented the largest share of the total costs for both patients with GPP (40%) and
population-based controls (51%), whereas for psoriasis vulgaris controls, all-cause drug treatment was the largest
share (61%). The annual mean psoriasis-related drug cost represented 27% (biologics 23%) for the GPP cases. The

Table 1 Characteristics of Study Populations Including GPP Patients, Matched Population-Based Controls and Matched Controls with
Psoriasis Vulgaris

Characteristics GPP Patients Population-Based Controlsa PV Controlsb

Index year (median, IQR) 2009 (2006; 2009) N/A 2009 (2006; 2009)

Individuals, alive and living in Sweden 2015, n 914 4047 2556

Sex in 2015, n (%)

Men 353 (38.6) 1543 (38.1) 989 (38.7)

Women 561 (61.4) 2504 (61.9) 1567 (61.3)

Age in 2015, mean (sd)

All 57.7 (19.6) 56.5 (19.3) 57.0 (19.1)

Men 56.3 (19.8) 55.0 (19.6) 55.5 (19.4)

Women 58.7 (19.5) 58.7 (19.5) 57.9 (18.8)

PV, n (%) 484 (53.0) N/A N/A

Notes: Numbers represent individuals alive and living in Sweden at the beginning of 2015. aMatched for year of birth, sex and residential area. bMatched for year of birth, sex
and index year.
Abbreviations: GPP, generalized pustular psoriasis (L40.1 as primary or secondary diagnosis); PV, psoriasis vulgaris (L40.0 or L40.9 as primary diagnosis); IQR, interquartile
range; sd, standard deviation.
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corresponding values for population-based controls and psoriasis vulgaris controls were 1% (biologics 0.8%) and 15%
(biologics 11%), respectively.

For patients with GPP, the total estimated cost attributable to GPP problems, including GPP-cause physician visits,
GPP-cause inpatients stays and psoriasis-related drugs, was 1646 euros and represented 33% of total healthcare cost
(Table 4). Drug treatment was the cost component with the highest proportion (70%) of costs attributable to GPP. In
contrast, out of the total cost for physician outpatient visits and inpatient care, respectively, costs attributed to GPP
accounted for only 6.3% and 11.3%, respectively.

Alternative Analysis
Out of the 914 GPP patients included in the base case, we identified 430 (47%) with no registration of a psoriasis vulgaris
primary diagnosis of L40.0 or L40.9 in the NPR 2004–2015. For these patients, mean age at index year was 56 year and
65% were women. To this population, we matched 1195 psoriasis vulgaris controls (mean age at index year=55; 67%
women) for year of birth, sex, and index year (Supplementary Table 3).

Excluding GPP cases without psoriasis vulgaris in alternative analyses reduced the total direct cost by nearly
1148 euros, but it remained significantly higher compared to psoriasis vulgaris controls (3878 vs 2777 euros,
p=0.004) (Supplementary Table 6). There were no major changes with regards to physician visits, inpatient stays
or associated costs (Supplementary Tables 4, 6 and 7); compared to psoriasis vulgaris controls, the significantly
higher costs for GPP patients remained for all-cause physician visits (1115 vs 831 euros, p=0.010) and inpatient stays
(1856 vs 1093, p=0.010) (Supplementary Table 6). However, for drug use, the alternative analyses showed that
removing GPP patients with psoriasis vulgaris reduced the percentage of GPP patients using psoriasis-related drugs
from 67% to 51% (12.5–4% for biologics) (Table 3, Supplementary Table 5). This difference was also reflected in the

Table 2 Physician Visits and Inpatient Stays During 2015 for Patients with GPP Compared to Population-Based and Psoriasis Vulgaris
Matched Controls, Respectively

Healthcare Use in 2015 GPP Patients, N=914 Population-
Based Controlsa,

N=4047

P-valueb PV
Controlsc,
N=2556

P-valueb

All-Cause
Utilisation

GPP-
Specific Utilisationd

All-Cause Utilisation All-Cause
Utilisation

Physician visits

Persons with visits, n (%) 696 (76.2) 143 (15.6) 1887 (46.6) <0.001 1749 (68.4) <0.001

Visits for those with any visit,

mean (sd)

5.3 (8.1) 2.1 (1.7) 3.4 (5.6) <0.001 4.2 (4.9) <0.001

Visits for those with any visit,

median (Q1, Q3)

3 (2; 6) 1 (1; 3) 2 (1; 4) <0.001 2 (1; 4) <0.001

Inpatient stays

Persons with inpatient stays,
n (%)

201 (22.0) 29 (3.2) 455 (11.2) <0.001 380 (14.9) <0.001

LOS for those with inpatient
stay, mean (sd)

17.4 (26.5) 17.7 (20.8) 10.2 (14.3) 0.010 11.8 (18.7) 0.003

LOS for those with inpatient
stay, median (Q1, Q3)

7 (4; 20) 9 (6; 15) 5 (2; 12) <0.001 6 (3; 14) 0.005

Notes: aMatched for year of birth, sex and residential area. bGPP patients versus matched controls. cMatched for year of birth, sex and index year. dGPP-specific healthcare
resource use was defined as outpatient visits and inpatients stays with a primary or secondary diagnosis of L40.1.
Abbreviations: GPP, generalized pustular psoriasis (L40.1 as primary or secondary diagnosis); PV, psoriasis vulgaris (L40.0 or L40.9 as primary diagnosis); sd, standard
deviation; Q1, first quartile; Q3, third quartile; LOS, length of stay (in days).
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costs of psoriasis-related drugs which decreased from 1348 to 436 euros (Table 4, Supplementary Table 7).
Particularly evident was the reduction in the cost of biologics after removing GPP patients with psoriasis vulgaris

Figure 1 Mean annual direct costs over different cost components during 2015 for patients with GPP compared to population-based and psoriasis vulgaris-matched
controls. All costs are in euros. GPP, generalized pustular psoriasis (L40.1 as primary or secondary diagnosis). For all numbers from costs analyses including confidence
intervals and p-value, see Supplementary Table 2.

Table 3 Drug Use During 2015 for Patients with GPP Compared to Matched Population-Based and Psoriasis Vulgaris Controls,
Respectively

Drug Use in 2015 GPP Patients,
N=914

Population-Based Controls,
N=4047

P-valueb PV Controls,c

N=2556
p-valueb

All-cause drug treatment

Persons with any filled prescription,

n (%)

849 (92.9) 3086 (76.3) <0.001 2334 (91.3) 0.138

Psoriasis-related drugsd

Persons with any filled prescription,

n (%)

611 (66.9) 447 (11.1) <0.001 1570 (61.4) 0.004

Biologics 114 (12.5) 7 (0.17) <0.001 90 (3.5) <0.001

Systemic non-biologics 258 (28.2) 39 (0.96) <0.001 323 (12.6) <0.001

Topical agents with vitamin D 171 (18.7) NA 606 (23.7) <0.001

Dermatological corticosteroids 398 (43.5) 281 (6.94) <0.001 986 (38.6) 0.008

Emollients 356 (39.0) 207 (5.11) <0.001 798 (31.2) <0.001

Non-psoriasis-related drugs

Persons with any filled prescription,

n (%)

816 (89.3) 3062 (75.7) <0.001 2226 (87.1) 0.084

Notes: aMatched for year of birth, sex and residential area. bGPP patients versus matched controls. cMatched for year of birth, sex and index date. dFor list of psoriasis-
related drugs, see Supplementary Table 1.
Abbreviations: GPP, generalized pustular psoriasis (L40.1 as primary or secondary diagnosis); PV, psoriasis vulgaris (L40.0 or L40.9 as primary diagnosis).
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(1153 vs 343 euros) which was no longer significantly higher compared to psoriasis vulgaris controls (Supplementary
Tables 2 and 6).

Discussion
In this large nationwide population-based register study, we found a higher economic disease burden in GPP patients
compared to both controls from the general population and patients with psoriasis vulgaris.

Results from the cost calculations showed that a pronounced proportion of the economic burden of disease in GPP
patients was represented by costs attributable to inpatients stays and use of psoriasis-related drugs, biologics in particular.
The results also showed that only a minor part of costs of physician visits and inpatients stay (6.3% and 11.3%,
respectively) was attributable to specific GPP problems indicating a high economic burden due to complications and
consequences of GPP or comorbidities in these patients. This finding is in line with results from a separate study using
the same GPP patients and controls, which demonstrated an increased risk of comorbidities in patients with GPP
compared to both the general population and patients with psoriasis vulgaris (manuscript in progress). Notably, the
present study showed that 22% of GPP patients had an all-cause inpatient stay during the one-year follow-up but only
3.2% had an GPP-cause inpatient stay. Factors that may trigger GPP flares include corticosteroid use and withdrawal,
pregnancy, upper respiratory tract infections, stress and certain medication.20 A GPP flare, which regularly require
inpatient care, may include a number of symptoms, such as fever, chills, malaise, anorexia, nausea, and severe pain.20

Our results support previous findings demonstrating an elevated healthcare need in GPP patients who often involve
hospitalization,2,4,5,7 but also suggest that the hospitalization in this patient group may be related to consequences and
complications of GPP registered in the NPR with diagnostic codes other than the one for GPP (L40.1).

We also found that the greater proportion (70%) of cost due to psoriasis-related drug use was attributable to GPP
problems. Interestingly, the alternative analyses showed that removing GPP patients with psoriasis vulgaris reduced the
percentage of GPP patients using psoriasis-related drugs from 67% to 51% (12.5–4% for biologics) indicating that
a proportion of psoriasis-related drugs used in this patient group may be prescribed for treatment of symptoms related to
psoriasis vulgaris rather than GPP. This was also reflected by a reduction in the relative costs of psoriasis-related drugs
from 70% to 48% of total drug costs. In the context of availability of treatment options for patients with GPP, this is not
an unexpected finding. As there are no approved treatment alternatives for GPP patients without concomitant plaques
psoriasis at the market, there are no labelled products, ie, biologics at relatively high prices, to be exclusively prescribed
to this patient group. However, regardless of whether GPP with or without psoriasis vulgaris is analyzed, the proportion
of psoriasis-related drugs may be overestimated since the PDR does not hold information about the indication for
treatment. Several drugs, in particular systemic agents, classified as psoriasis-related in this paper, are also indicated for
treatment in rheumatic diseases, a category of conditions with an occurrence of around 20% in our population of GPP
patients (manuscript in progress).

Table 4 Costs Due to All-Cause Healthcare Use for Patients with GPP in 2015 and Costs Attributable to Resource Use Associated
Specifically with GPP. All Costs are in Euros

Resource Use in
2015a

GPP PatIents, N=914

Mean Cost of All-Cause
Resource Use

Mean Cost of GPP-Specific Resource Usea (% of All Costs Within Each
Cost Component)

Physician visits 1122 71 (6.3)

Inpatient stays 2007 227 (11.3)

Drug treatment 1933 1348 (70)

Total cost 5062 1646 (33)

Note: aResource use related to the registration of the diagnostic code L40.1 and psoriasis drug treatments according to drug list in Supplementary Table 1.
Abbreviations: GPP, generalized pustular psoriasis (L40.1 as primary or secondary diagnosis).
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The alternative analyses showed that the mean annual direct cost remained significantly elevated also in GPP patients
with no psoriasis vulgaris compared to psoriasis vulgaris controls. Worth noticing is that the mean annual cost per GPP
patient decreased by nearly 1150 euros when excluding GPP patients with a concomitant psoriasis vulgaris diagnosis.
This was primarily due to a decreased proportion of patients using biologics. The proportion of GPP patients with
inpatient stays, however, did not change substantially.

Because of differences in disease geno- and phenotype expressions between different ethnicities, cost perspective,
methodologies, and healthcare systems, comparison between resource use and cost studies should be done cautiously.
Until recently, there were no studies on the healthcare burden of GPP.2 However, in addition to comorbidities, the study
by Morita et al4 presented all-cause resource use for GPP patients (N=614) in Japan of all ages compared to both matched
population-based controls and matched psoriasis vulgaris controls during a 12-month follow-up period. In accordance
with our study, the resource use was elevated in GPP patients compared to both population-based and psoriasis vulgaris
controls. In the Japanese study, around 36% of the GPP patients experienced an all-cause inpatient stay with a mean LOS
of 25 days during follow-up. The corresponding figure in the present study was 22% and a mean LOS of 17 days. Morita
et al also observed that 74% of the GPP patients received systemic treatment compared to 38% for the psoriasis vulgaris
controls and the authors suggested that this finding probably indicates a more severe disease in GPP patients compared to
controls. This is supported by our study, which showed that 38% of the GPP patients and 15% of the psoriasis vulgaris
controls were prescribed a systemic drug (data not shown). Comparison of other use of medication was not possible due
to differences in presentation of data between the studies. Results from the Morita study4 indicate an overall higher
resource use and economic burden in GPP patients compared to that of our study. One reason for this might be that in the
Morita study, the patients were recruited from mostly larger hospitals with acute care, which means that a large
proportion of included patients likely were in poor health.

An apparent strength of this study is the large population-based register used for analyses, which facilitate
generalization beyond the study population. Of particular strength was the use of the NPR for inpatient and outpatient
specialist care visits covering the whole Swedish population for an extensive period. Information about resource use
was collected from a large register source consisting of routinely collected data from clinical practice. This decreases
the risk of recall bias that might occur in studies based on self-registration. Another strength is the comparison of direct
costs in GPP to both the general population and psoriasis vulgaris population, which was lacking in most previous
studies.

Our study has also some weaknesses. Firstly, the validity of the GPP diagnosis has not been examined. As there is no
standard case definition of the diagnosis of GPP in Sweden, our case definitions were based on coded diagnoses of GPP
and not on classification criteria or validation through medical record review, and thus, could potentially be subject to
misclassification bias. In the NPR, we required one visit in specialized care with a diagnostic code of L40.1 to be
classified as a GPP case, which is a similar method used in the studies by Morita et al and Okubo et al.4,7 The rationale
behind this is that, as GPP is considered a severe and potentially life-threatening disease that frequently leads to
hospitalization, hence we consider that if a person has been in specialized care and received a physician confirmed
GPP diagnosis, it is likely to indicate genuine GPP disease. Moreover, the GPP disease is usually described based on
three phases: pre-pustular, flare and post flare phase. A cost calculation stratified on these stages, differing in disease
severity, would have added valuable information on the economic burden in GPP patients. Unfortunately, our data do not
allow for such analysis. Furthermore, this study has a healthcare payer perspective including neither out-of-pocket
expenses of the patients nor indirect costs due to work loss. Thus, the results may underestimate the costs. Also, the study
lacks data on potential confounding such as smoking, drinking and treatment effects.

This study is part of a larger research project aiming to increase the understanding of the burden of disease of GPP. In
a previous study, we have used the same nationwide GPP population reported here to calculate a GPP point prevalence of
9/100 000.15 Here, we continued the research on the Swedish GPP population to increase the knowledge regarding the
economic burden. Other relevant aspects for understanding of the full burden of disease are, eg, the comorbidity profile
of GPP and how the disease affects the patients’ health-related quality of life.

In conclusion, our study indicates a higher economic burden for GPP patients compared to both the general
population and patients with psoriasis vulgaris and no GPP. Cost driving components were primarily inpatient care
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followed by use of biologics. Only about a third of the costs was directly attributable to GPP problems, indicating a high
economic burden of GPP-consequences and complications. The severity of GPP in combination with the economic
burden described here highlights the need for better therapeutical options for GPP patients.
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