
A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

ORIGINAL REPORT
1/9

2026 ©Author(s). Published by MJS Publishing, on behalf of the Society for Publication of Acta Dermato-Venereologica. This is an Open Access article distributed under 
the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/).

Economic Burden of Generalized Pustular Psoriasis: A Population-
based Register Study in Finland
Xavier TEITSMA1, Laura HUILAJA2, Mirkka KOIVUSALO3, Juha MEHTÄLÄ3, Aino VESIKANSA3, Bregt KAPPELHOFF1, Maria 
GRÖNMAN4, Jarmo KAUKUA4, Pauliina NUUTINEN5 and Rafael PASTERNACK6 
1Boehringer Ingelheim B.V., Amsterdam, the Netherlands, 2Research Unit of Clinical Medicine, University of Oulu and Medical Research Center, 
Oulu University Hospital, Oulu, 3MedEngine Oy, Helsinki, 4Boehringer Ingelheim Ky, Helsinki, 5Helsinki University Hospital, Helsinki, and 6Tampere 
University Hospital and Faculty of Medicine and Health Technology, Tampere University, Tampere, Finland

Generalized pustular psoriasis is an inflammatory 
disease characterized by potentially life-threatening 
flares. This study assessed the economic burden of 
generalized pustular psoriasis in Finland by compa-
ring healthcare resource utilization and both direct 
and indirect costs to population-based and psoria-
sis vulgaris control groups and between generalized 
pustular psoriasis patients with and without flares. 
Patients with ≥ 2 generalized pustular psoriasis diag-
noses (ICD-10: L40.1) at a dermatology clinic in se-
condary healthcare and matched controls were identi-
fied during 1996–2019 from national registers. Direct 
costs were based on primary and secondary health-
care resource utilization and medications, and indirect 
costs on productivity loss due to sick leaves, disability 
pensions, and rehabilitation periods. All-cause annual 
direct costs were 3-fold higher in generalized pustular 
psoriasis (mean: €10,323) compared with population-
based (€3,345; p < 0.001), and psoriasis vulgaris con-
trols (€3,569; p < 0.001). Having flares was associa-
ted with 2.7-fold higher direct costs compared with no 
flares (cost ratio 2.7; 95% CI, 2.1–3.5; p < 0.001), 
driven by higher hospitalization rates of patients with 
flares. Flares were also associated with 2.5-fold hig-
her indirect costs (cost ratio 2.5; 95% CI, 1.6–4.0; 
p < 0.001) compared with no flares. This first compre-
hensive economic evaluation of generalized pustular 
psoriasis highlights the substantial economic impact, 
in particular in patients with flares, and emphasizes 
costs due to work disability.
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indirect cost; work productivity.
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Generalized pustular psoriasis (GPP) is a chronic, 
systemic, neutrophilic inflammatory disease, 

characterized by a variable clinical course and periods 
of flaring, which can be life-threatening (2–6). GPP is 
a relatively rare disease with prevalence estimates of 
0.18–18 per 100,000 individuals (1, 7–11). GPP patients 

have a shorter life expectancy than matched population 
and psoriasis vulgaris (PV) controls (10, 12).

Pathogenesis of GPP and PV is driven by distinct in-
terleukin (IL) pathways. PV is primarily driven by the 
IL-17/23 pathway, whereas GPP is largely mediated by 
IL-36 (13, 14). Until recently, the treatment of GPP has 
been based on controlling symptoms with conventional 
antipsoriatics, which may not effectively prevent chronic 
symptoms (1, 15). Recently, an IL-36 receptor antagonist, 
spesolimab, has been approved in the USA, EU, and UK 
for continuous treatment of adults with GPP, and addi-
tional treatments targeting IL-36 are under development 
(14, 16–19). 

Despite its rarity, GPP imposes a considerable economic 
burden on healthcare. Higher overall healthcare resource 
utilization (HCRU) and direct medical costs of GPP com-
pared with population-based and PV controls have been 
described in the USA, Canada, Europe, and Japan (10, 
20–23). Among different HCRU types, hospitalization 
rates and costs can be up to twice as high, hospital stays 
up to 5 times longer and medication costs approximately 
double, in GPP compared with PV (11, 21–23). The direct 
costs of GPP are intensified by flares, as 50–90% of patients 
require hospitalization due to flares (3, 4, 8, 10, 24).

In addition to substantial direct costs, the economic 
burden of GPP extends beyond healthcare in the form of 
lost productivity due to sick leave and work disability. In 
Sweden, patients with GPP were reported to experience 

SIGNIFICANCE
Generalized pustular psoriasis is a rare, chronic skin condition 
distinct from psoriasis, with some patients experiencing 
sudden, painful, and potentially life-threatening flares. 
This study evaluated the economic burden of generalized 
pustular psoriasis patients compared with the general 
population and psoriasis patients. Direct medical costs 
were 3 times higher in generalized pustular psoriasis 
than controls, mainly due to high hospitalization rate of 
generalized pustular psoriasis flare patients. Indirect costs, 
driven by disability pensions, were almost 3 times higher 
in patients with flares vs without. Our results demonstrate 
the substantial economic burden of generalized pustular 
psoriasis and underscore the significant effect of generalized 
pustular psoriasis on healthcare use and work productivity.
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more long sick leaves compared with control groups (25). 
In the USA, GPP was associated with higher sick leave 
rates and related indirect costs compared with the general 
population, but not compared with PV (26). 

There is currently a lack of research on the long-term 
work disability and overall indirect costs associated with 
GPP. Moreover, while HCRU rates have been compared 
in patients with and without flares (10, 27), studies com-
paring both direct and indirect costs between these groups 
remain limited. 

Thorough understanding of the total burden of disease 
is even more important with the introduction of new treat-
ments and in evaluating their cost efficiency. The Finnish 
health and social care registers provide comprehensive data 
at the population level for detailed assessment of HCRU 
and the economic burden of GPP. We characterized the 
primary and secondary HCRU, and direct medical and 
indirect costs of GPP patients and matched controls in 
Finland. Additionally, we compared the direct and indi-
rect costs between GPP patients with and without flares, 
to further understand the socioeconomic burden of GPP. 

MATERIALS AND METHODS

Design

This was a nationwide, non-interventional, retrospective 
study utilizing data from Finnish national health and social 
care registers.

Study populations and follow-up

The study population included all patients with >2 GPP 
(ICD-10: L40.1) diagnoses recorded at a dermatology 
clinic in secondary care during 1996–2019 in the Care Re-
gister for Health Care (the Finnish Institute for Health and 
Welfare). The follow-up started at the date of the first GPP 
diagnosis (index date). The study period was 1996–2021 
to allow a minimum of a 2-year follow-up. The follow-up 
finished at the end of the study period, or death. Subgroup 
analyses for costs were performed for working age (18–64 
years) individuals, for whom follow-up finished at the end 
of the study period, or 65 years of age.

Two subgroups of GPP patients were formed: patients 
with ≥1 flare and patients without flares, during the follow-
up. Flares were defined by a primary diagnosis of GPP 
recorded during a hospitalization.

Each GPP patient at index date was matched by age and 
sex with 10 PV (ICD-10: L40.0) and 10 population-based 
controls. The PV population without a GPP diagnosis was 
identified from the Care Register for Health Care, and the 
population-based control group without GPP/PV diagnoses 
was identified by combining data from the Digital and 
Population Data Services Agency and the Care Register 
for Health Care. The follow-up started from the matched 
date and finished at the end of the study period, or death. 

Data sources

Health and social care data were collected from the na-
tionwide registers by the Finnish Institute for Health and 
Welfare (primary and secondary care ICD-10 diagnoses, 
HCRU), the Social Insurance Institution (pharmacy dispen-
sations of reimbursed prescription medications, sick leaves 
>10 days, rehabilitation periods, disability pensions), and 
Statistics Finland (dates of death).

Study outcomes

HCRU. HCRU rates per patient per year (PPPY) were 
reported as total number of all, primary, and secondary 
contacts, and as number by contact type in secondary care: 
follow-up contacts, emergency room (ER) visits, intensive 
care unit (ICU) visits, and hospitalizations (rate and length 
of stay). All-cause contacts were defined as any healthcare 
contact, and GPP-related contacts as those with GPP as a 
primary or secondary diagnosis.
Direct costs. Direct medical all-cause and GPP-related 
costs (€) per person per year (PPPY) consisted of primary 
and secondary healthcare and prescribed medication costs 
(Table SI). HCRU costs were calculated by using the 
HCRU rates and the standard unit cost report by the Fin-
nish Institute for Health and Welfare (2017, most recent 
version) (28). Costs were adjusted to 2017 price levels 
using the public sector health and social care price index. 
Medication costs were directly available from the Social 
Insurance Institution and were adjusted to 2017 prices 
using a fixed 3% interest rate.
Social benefits and indirect costs. The proportions of pa-
tients with all-cause sick leaves (long sick leaves of >10 
days reimbursed by the Social Insurance Institution), reha-
bilitation periods, and disability pensions, and the period 
lengths PPPY for those with ≥1 event were reported for 
total and working-age populations. To cover the non-de-
ductible period before the payment of sickness allowance, 
10 working days were added to the sick leaves. Indirect 
costs (€) were calculated as total, and per individual cost 
components in both the total and working-age populations. 
The Human Capital Approach (HCA) (29) was used for 
calculating the cost of the productivity loss by multiplying 
the number of days lost by median gross wages in 2019 (as 
available from the public statistical database of Statistics 
Finland) per sex and age in Finland (30).
Total costs. Total costs, consisting of all-cause direct 
medical and indirect costs PPPY, were reported for total 
and working-age populations.

Statistical analyses

The primary and secondary HCRU, direct medical costs, 
and social benefits and indirect costs were presented by 
mean with standard deviation (SD), and median with quar-
tiles (Q1 and Q3). All outcome analyses were annualized 

http://medicaljournalssweden.se/actadv
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over the follow-up period (the costs divided by the follow-
up time in years). In matched comparisons, conditional 
logistic regression was used (31). GPP patients with and 
without flares were compared using t-tests or χ2 tests.

For age- and sex-adjusted modelling of direct medical 
and indirect costs in patients with and without flares, ne-
gative binomial, inverse Gaussian, gamma, and Gaussian 
with log-link models were compared. The negative model 
was selected as it was the best fit according to the Akaike 
information criterion. Regression modelling results were 
reported by estimated coefficients (cost ratio, CR), 95% 
confidence intervals (CI), and p-values.

RESULTS

GPP population 

A total of 286 patients with ≥2 GPP diagnoses in secondary 
healthcare were identified during 1996–2019, 59.1% were 
female, and the mean age at index date was 56.0 (SD, 17.9) 
years. Overall, 123 patients (43.0%) experienced ≥1 flare 

during a mean follow-up time of 11.1 (SD, 6.8) years, and 
50.4% had more than 1 flare. Among these patients, the 
mean (SD) flare rate was 0.74 (3.0) per patient-year, and 
76.4% experienced their first flare at index date. Additional 
relevant information has been previously published by 
Koivusalo et al. (32).

Primary and secondary HCRU

In GPP, the mean total number of all-cause healthcare con-
tacts was 2-fold higher (1.7 PPPY; SD, 3.8) compared with 
population-based (0.8; SD, 2.1; p < 0.001) and PV controls 
(0.8; SD, 1.6; p < 0.001) (Table I). In GPP, 41.2% of all 
healthcare contacts were GPP-related (0.7; SD, 2.8) (Table 
SII). Of the different contact types, the differences between 
the groups were largest for hospitalizations, with 3-fold 
higher mean rate in GPP (1.2; SD 3.2) than in both control 
groups (0.4; SD, 1.1–1.3; p < 0.001) (see Table I). Also, the 
hospital stays were 2.6 and 3.2 times longer for GPP (11.9 
days; SD, 35.1) compared with population-based (4.5; SD, 
19.1; p < 0.001) and PV controls (3.6; SD, 11.9; p < 0.001), 

Table I. All-cause primary and secondary healthcare resource utilization (HCRU) of generalized pustular psoriasis (GPP) patients (with 
and without flares) during the follow-up and comparison with population-based and psoriasis vulgaris (PV) control groups

GPP Matched controls

Without flares
(n = 163)

≥ 1 flare
(n = 123)

All
(n = 286)

Population control 
(n = 2,844)

PV control
(n = 2,752)

Total number of all Contacts 
Mean (SD) 1.2 (2.5)## 2.4 (4.9)## 1.7 (3.8) 0.8 (2.1)*** 0.8 (1.6)***

Median (Q1, Q3) 0.6 (0.4, 1.1)## 1.3 (0.6, 2.2)## 0.8 (0.4, 1.6) 0.5 (0.3, 0.8)*** 0.5 (0.3, 0.9)***

Primary HCRU
Total primary care contacts
n (%) 151 (92.6%)## 98 (79.7%)## 249 (87.1%) 2,628 (92.4%)** 2,602 (94.5%)***

Mean (SD) 0.3 (0.7) 0.2 (0.3) 0.3 (0.6) 0.2 (0.8) 0.2 (0.2)***

Median (Q1, Q3) 0.2 (0.1, 0.3) 0.2 (0.05, 0.3) 0.2 (0.1, 0.3) 0.2 (0.10, 0.27) 0.2 (0.1, 0.3)***

Secondary HCRU
Total secondary care contacts
n (%) 163 (100%) 123 (100%) 286 (100%) 2,596 (91.3%) 2,752 (100%)
Mean (SD) 0.9 (2.0)## 2.2 (5.0)## 1.5 (3.6) 0.6 (1.7)*** 0.6 (1.6)***

Median (Q1, Q3) 0.4 (0.2, 0.8)## 1.0 (0.4, 1.9)## 0.6 (0.3, 1.2) 0.3 (0.1, 0.6)*** 0.4 (0.2, 0.6)***

Secondary care follow-up contacts
n (%) 106 (65.0%)## 57 (46.3%)## 163 (57.0%) 1,356 (47.7%)** 1,713 (62.2%)
Mean (SD) 0.1 (0.2) 0.09 (0.2) 0.09 (0.2) 0.06 (0.1)*** 0.07 (0.1)**

Median (Q1, Q3) 0.06 (0.0, 0.1) 0.0 (0.0, 0.1) 0.05 (0.0, 0.1) 0.0 (0.0, 0.1)*** 0.05 (0.0, 0.1)**

Secondary care hospitalizations 
n (%) 122 (74.8%) 123 (100%) 245 (85.7%) 1,871 (65.8%)** 2,127 (77.3%)***

Mean (SD) 0.6 (1.5)### 1.9 (4.5)### 1.2 (3.4) 0.4 (1.1)*** 0.4 (1.3)***

Median (Q1, Q3) 0.5 (0.02, 0.5)### 0.7 (0.3, 1.5)### 0.3 (0.1, 1.0) 0.1 (0.0, 0.4)*** 0.2 (0.05, 0.4)***

Secondary care hospitalization days (length of stay)
Mean (SD) 4.7 (14.3)### 21.5 (49.5)### 11.9 (35.1) 4.5 (19.1)*** 3.6 (11.9)***

Median (Q1, Q3) 0.2 (0.0, 2.6)### 3.3 (1.1, 16.5)### 1.2 (0.2, 7.8) 0.2 (0.0, 1.6)*** 0.4 (0.0, 1.9)***

Secondary care ER visits
n (%) 54 (33.1%)# 26 (21.1%)# 80 (28.0%) 847 (29.8%) 966 (35.1%)
Mean (SD) 0.06 (0.2) 0.04 (0.1) 0.06 (0.1) 0.05 (0.1) 0.05 (0.1)
Median (Q1, Q3) 0.0 (0.0, 0.07) 0.0 (0.0, 0.0) 0.0 (0.0, 0.05) 0.0 (0.0, 0.05) 0.0 (0.0, 0.06)

ICU admissions1

n (%) 10 (6.1%) 11 (8.9%) 21 (7.3%) 93 (3.3%)** 108 (3.9%)*

Mean (SD) 0.01 (0.1) 0.02 (0.1) 0.02 (0.1) 0.01 (0.1) 0.02 (0.5)
Median (Q1, Q3) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.0 (0., 0.00) 0.0 (0.0, 0.0)

ICU days (length of stay)1

Mean (SD) 0.03 (0.2) 0.2 (1.0) 0.1 (0.7) 0.03 (0.4)* 0.03 (0.3)*

Median (Q1, Q3) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0) 0.00 (0.0, 0.0) 0.0 (0.0, 0.0)* 0.0 (0.0, 0.0)*

All values are per patient per year.
1Low coverage, as ICU recordings in the Care Register of Health Care started in 2019.
#p  <  0.05, ##p  <  0.01, ###p  <  0.001 between the groups “without GPP flares” and “> 1 GPP flare”.
*p  <  0.05, **p  <  0.01, ***p  <  0.001 between GPP and the population-based/PV control group.
ER: emergency room; GPP: generalized pustular psoriasis; HCRU: healthcare resource utilization; ICU: intensive care unit; PV: psoriasis vulgaris; Q: quartile; SD: 
standard deviation.

http://medicaljournalssweden.se/actadv
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respectively. The proportion of GPP patients with primary 
care contacts was lower (87.1%) than in population-based 
(92.4%, p < 0.01) and PV controls (94.5%, p < 0.001).

For GPP patients with flares the mean total number of 
all-cause healthcare contacts was 2-fold higher (2.4; SD, 
4.9) than for those without flares (1.2; SD, 2.5; p < 0.01). 
Again, the difference between the groups was most pro-
minent for hospitalizations, with 3.2-fold higher mean 
rate in patients with flares (1.9; SD 4.5) vs without (0.6; 
SD, 1.5; p < 0.001).

Direct medical costs

The mean total all-cause direct costs of GPP patients were 
€10,323 PPPY (SD, €20,440), i.e., 3-fold higher compared 
with the population-based (€3,345; SD, €9,630; p < 0.001) 
and PV controls (€3,569; SD, €10,134; p < 0.001) (Fig. 
1A, Table SIII). One-third (33.7%) of the total direct 
costs were GPP-related (€3,474; SD, €13,128) (Table 
SIV). Among the cost components, hospitalization costs 
dominated, being 3-fold higher in GPP (€7,011; SD, 
€19,567) compared with both population-based (€2,431; 
SD, €9,489; p < 0.001) and PV controls (€2,275; SD, 

€9,489; p < 0.001) (Fig. 1B). The mean costs for selected 
medications in GPP were 4.6-fold higher (€2,550; SD, 
€3,293) than in population-based controls (€554; SD, 
€1,175; p < 0.001), and 2.9-fold higher than in PV (€875; 
SD, €1,622; p < 0.001) (Fig. 1A).

Among GPP patients with flares, the mean total all-
cause direct costs were 3-fold higher (€16,687 PPPY; SD, 
€28,580) than among patients without flares (€5,520; SD, 
€8,120; p < 0.001) (Fig. 1C, Table SIII). Also, the assess-
ment of association between flares and direct costs by the 
age- and sex-adjusted negative binomial model indicated 
that flares were associated with 2.7-fold higher costs (CR, 
2.7; 95% CI, 2.1–3.5; p < 0.001) compared with without 
flares (Fig. 2A). Again, the most substantial difference 
in cost types between the groups was in hospitalizations, 
which were 4.5-fold higher in patients with flares (€12,606; 
SD, €27,910) than in those without (€2,790; SD, €6,726; 
p < 0.001) (Fig. 1D). Also, the proportion of hospitaliza-
tions of the total direct costs was higher in patients with 
flares (75.6%) than in patients without (50.5%). The se-
lected medication costs were 1.5-fold higher in patients 
with flares (€3,181; SD, €3,509) vs without (€2,074; SD, 
€3,045; p < 0.01) (see Fig. 1C).

Fig. 1. All-cause direct medical costs (primary and secondary healthcare and medications1) of generalized pustular psoriasis (GPP) over 
the different cost components during follow-up. Mean direct costs of GPP patients and comparison with population-based and psoriasis vulgaris 
(PV) control groups for: (A) the total costs and main cost components, and (B) the healthcare contact types. Mean direct costs of GPP patients with and 
without flares for: (C) the total costs and main cost components, and (D) the healthcare contact types. All costs are per patient per year. ***p  <  0.001 
between GPP and the population-based/PV control group. ##p < 0.01, ###p < 0.001 between the groups “without GPP flares” and “>1 GPP flare”. 1Medications 
listed in Table SI were included. ER: emergency room.

http://medicaljournalssweden.se/actadv
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Social benefits and indirect costs 

The proportion of individuals with social benefits was 
higher in GPP (37.1%) compared with population-based 
controls (30.4%, p < 0.01), but not with PV (40.2%) (Table 
II). The proportion of patients with disability pensions, 
however, was significantly higher in GPP (6.3%) com-
pared with both population-based (2.3%, p < 0.001) and 
PV controls (3.9%, p < 0.05). Also, the mean length of 
rehabilitation periods in GPP was 4.3-fold higher (11.7 
days PPPY; SD, 32.5) compared with PV (2.7; SD, 8.2; 
p < 0.05), even though in the working-age population the 
difference was not statistically significant (Table SV). The 
mean length of sick leaves was higher in GPP (19.5; SD, 
17.7) than in population-based controls (15.6; SD, 17.8; 
p < 0.05) but not PV (18.3; SD, 23.8).

The mean total indirect costs for GPP were €1,526 PPPY 
(SD, €4,332), being 2.1-fold higher than in population-
based controls (€697; SD, €2,443; p < 0.001), but not 
significantly different from PV (€1,204; SD, €3,688) (Fig. 
3A, Table SVI). Among the cost components, disability 
pensions were the main driver of the higher indirect costs, 
as they were 3.4-fold higher in GPP (€796; SD, €3,839) 
vs the population-based controls (€234; SD, €1,931; 
p < 0.001). Disability pensions also comprised a higher 
proportion of the total indirect costs in GPP (52.2%) vs 
population-based (33.6%) and PV controls (38.5%).

GPP patients with flares had 2.6-fold higher mean total 
indirect costs (€2,341 PPPY; SD, €5,954) than patients 
without flares (€911; SD, €2,332; p < 0.01) (Fig. 3B, Ta-
ble SVI). The age- and sex-adjusted cost modelling also 
indicated that having flares was associated with 2.5-fold 
higher indirect costs compared with no flares (CR, 2.5; 
95% CI, 1.6–4.0; p < 0.001) (see Fig. 2B).

The observed differences between the groups were 
similar in working-age populations (Fig. S1, Table SVII).

Fig. 2. Association, including cost ratios (CRs) and 95% confidence 
intervals (CIs), of generalized pustular psoriasis (GPP) flares, sex, 
and age for: (A) direct costs, and (B) indirect costs. Both were estimated 
using a negative binomial model and are shown for the total population.

Table II. All-cause social benefits of generalized pustular psoriasis (GPP) patients (with and without flares) and comparison with 
population-based and psoriasis vulgaris (PV) control groups during the follow-up

GPP1 Matched controls

Without flares
(n = 163)

≥ 1 flare
(n = 123)

All
(n = 286)

Population control 
(n = 2,844)

PV control
(n = 2,752)

Total recipients, n (%) 61 (37.4%) 45 (36.6%) 106 (37.1%) 865 (30.4%)** 1,107 (40.2%)
Disability pension
n (%) < 51 < 51 18 (6.3%) 64 (2.3%)*** 106 (3.9%)*

Number of days, mean (SD)2 < 5 < 5 140.8 (100.8) 109.4 (77.5) 121.9 (88.5)
Number of days, median (Q1, Q3)2 < 5 < 5 150.8 (43.8, 195.1) 96.9 (51.0, 145.4) 107.6 (54.4, 152.0)

Rehabilitation periods
n (%) 8 (4.9%) 11 (8.9%) 19 (6.6%) 164 (5.8%) 257 (9.3%)
Number of days, mean (SD)2 18.4 (49.2) 6.8 (11.9) 11.7 (32.5) 2.9 (11.8) 2.7 (8.2)*

Number of days, median (Q1, Q3)2 0.6 (0.4, 2.5) 1.78 (1.4, 2.5) 1.5 (0.6, 2.6) 1.0 (0.5, 1.7) 1.1 (0.5, 2.0)*

Long sick leaves (> 10 days)
n (%) 58 (35.6%) 40 (32.5%) 98 (34.3%) 821 (28.9%)* 1,068 (38.8%)
Number of days, mean (SD)2 18.6 (17.2) 205 (18.48) 19.5 (17.7) 15.6 (17.8)* 18.3 (23.8)
Number of days, median (Q1, Q3)2 13.4 (6.0, 26.4) 15.8 (7.2, 31.9) 13.4 (6.9, 27.4) 8.4 (3.3, 22.6)* 10.9 (3.6, 25.1)

All values are per patient per year.
#p < 0.05, ##p < 0.01, ###p < 0.001 between the groups “without GPP flares” and “> 1 GPP flare”.
*p < 0.05, **p < 0.01, ***p < 0.001 between GPP and the population-based/PV control group.
1Data cannot be shown due to data masking rules if either “yes” or “no” for any given variable is < 5, or if n < 5 in one of the groups being compared. 2Presented for 
individuals with ≥ 1 event.
GPP: generalized pustular psoriasis; PV: psoriasis vulgaris; Q: quartile; SD: standard deviation.
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Total all-cause costs 

The mean total costs (direct medical and indirect costs) 
in GPP were 3-fold higher (€11,849 PPPY; SD, €20,562) 

than in population-based controls (€4,042; SD, €9,956; 
p < 0.001) and 2.5-fold higher than in PV (€4,773; SD, 
€10,842; p < 0.001) (Fig. 4A). Indirect costs constituted 

Fig. 3. All-cause indirect costs of generalized pustular psoriasis (GPP) over the different cost components during the follow-up. Mean 
indirect costs for: (A) GPP patients and comparison with population-based and psoriasis vulgaris (PV) control groups, and (B) GPP patients with and 
without flares1. All costs are per patient per year. *p<0.05, **p< 0.01, ***p<0.001 between GPP and the population-based/PV control group. ##p<0.01 
between the groups “without GPP flares” and “≥ 1 GPP flare”. 1Data for disability pensions cannot be shown for either group due to data masking rules.

Fig. 4. Total costs (all-cause direct medical + indirect costs) of generalized pustular psoriasis (GPP). Mean total costs of GPP patients and 
comparison with population-based and psoriasis vulgaris (PV) control groups for: (A) the total population, and (B) the working age (<65 years) population. 
Mean total costs of GPP patients with and without flares for: (C) total population, and (D) the working age (<65 years) population. All costs are per patient 
per year. ***p<0.001 between GPP and the population-based/PV control group. ###p<0.01 between the groups “without GPP flares” and “>1 GPP flare”.

http://medicaljournalssweden.se/actadv
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12.8% of the total costs in GPP, 25.2% in PV and 17.2% in 
population-based controls. In the working-age population, 
the proportion of the indirect costs approximately doubled 
to 26.1% in GPP, 42.0% in PV, and 39.7% in population-
based controls (Fig. 4B).

In GPP, the mean total costs of patients with flares 
(€19,028; SD, €28,352) were 3-fold higher compa-
red with patients without flares (€6,431; SD, €8,354; 
p < 0.001) (Fig. 4C). The contribution of indirect costs 
to total costs was similar in patients with (12.3%) and 
without (14.2%) flares. The proportion of indirect costs 
approximately doubled in the working-age population 
(25.3% in patients with flares, 27.8% without) (Fig. 4D).

DISCUSSION

This Finnish population-based register study represents 
the first comprehensive evaluation of both direct medical 
and indirect costs of GPP, including patients with and wit-
hout flares. The results indicated significantly higher total 
costs in GPP (€11,849 PPPY) compared with the general 
population (€4,042) and PV (€4,773). Among direct costs 
the hospitalizations and among indirect costs the disability 
pensions were the main cost drivers. After adjusting for 
age and sex, having flares was associated with 2.7-fold 
and 2.5-fold higher direct and indirect costs, respectively. 
Considering the chronic, relapsing nature of the disease, 
the findings underline the substantial economic impact 
of GPP, driven by the progressive accumulation of costs 
over time.

We found that GPP patients had twice the mean HCRU 
rates and 3 times higher total direct medical costs compared 
with both control groups, primarily driven by substantially 
higher (3-fold) hospitalization rates. Others have reported 
1.1–1.7 times higher secondary care outpatient visit rates, 
1.1–2 times higher hospitalization rates and 1.5–5 times 
longer stays for GPP vs PV (10, 22, 23, 33). In addition, 
1.2–1.9 times higher total direct costs, and 1.1–1.8-fold 
higher hospitalization costs were reported in GPP vs PV 
(20, 22, 23, 33). Also, medication costs in Finland were 
2.9 times higher in GPP than PV, compared with 2.2-fold 
differences in Sweden and Japan (22, 23). A plausible 
explanation for the somewhat higher HCRU rates and 
direct medical costs observed here is that the stricter case 
criteria used may result in selection of more severe GPP 
cases with higher HCRU rates and costs. Furthermore, va-
rying recording practices between countries impede direct 
comparisons, and medications evaluated vary between the 
studies. The proportion of GPP patients with primary care 
contacts was lower than PV, showing that PV treatment 
mostly occurs within primary care, whereas GPP is treated 
in hospitals.

In addition to direct medical costs, it is crucial to include 
indirect costs in analysing the economic burden to capture 
the broader impact (34, 35). Total indirect costs were twice 
as high in GPP as in population-based controls, but not 

significantly different from PV. This is explained by longer 
sick leaves (>10 days) in GPP compared with population-
based controls, but not PV. In contrast, a Swedish report 
showed that a higher proportion of GPP patients had sick 
leaves (>14 days) during the year of the first diagnosis 
and the leaves were longer in GPP than in PV (25). As 
our analysis covered the entire follow-up, potential timing 
effects of GPP diagnosis on sick-leave patterns would be 
undetected. Notably, disability pensions were the main 
driver of indirect costs of GPP. They were over 3 times 
higher than in population-based controls and appeared 
higher than in PV. This is of particular importance, as 
returning to work after temporary disability pension has 
been reported to be rare, and long-term disability can lead 
to significant cumulative costs (36).

Evidence comparing HCRU rates in GPP patients with 
and without flare remains limited, and no prior reports 
compare direct and indirect costs. In Finland, healthcare 
contacts were twice as frequent in patients with flares. 
As most patients with flares are hospitalized (3, 4, 8,10, 
24), a higher healthcare burden is expected. In the United 
States, hospitalizations were 3 times more common, and 
ER visits 2 times more common, in patients with flares; in 
the UK both outpatient and ER visit rates increased with 
flares (10, 27). Importantly, we observed flares were as-
sociated with 2.7 times higher direct costs and 2.5 times 
higher indirect costs, indicating a significant impact on 
work ability. Given the episodic nature of GPP (4, 24), it is 
consistent that the indirect costs peak during flare episodes.

The higher total economic burden of GPP (€11,849 
PPPY) compared with controls (PV, €4,773; population-
based, $4,402) likely reflects the greater disease severity, 
flare episodes (here affecting 43.0% of cases), and the need 
for long-term management (2, 4, 8, 10, 15, 27, 37). The 
high overall costs of GPP, and the cost peaks during GPP 
flares (€19,028), suggest that both appropriate maintenance 
treatment and flare prevention through effective treatment 
strategies may reduce overall costs. At the time of the study, 
no GPP-specific reimbursed medications were available in 
Finland, and future research should explore the long-term 
economic impact of newer therapies.

The main strengths of this study are the population-based 
cohort, matched controls, and analysis of both direct and 
indirect costs allowing a comprehensive economic analysis 
of GPP. Limitations include validity of ICD-10 codes in 
identification of GPP patients (mitigated by requiring 
>2 GPP diagnoses at a dermatology clinic). Also, not all 
medications used were covered and short sick leaves (<10 
days) were missing. Including all patients regardless of 
follow-up length may have led to an overestimation of 
mean values caused by persons with a high initial fre-
quency of healthcare contacts.

In conclusion, this first evaluation of GPP’s economic 
burden in Finland highlights the substantial direct and 
indirect costs, particularly those linked to flares. These 
findings emphasize the need for early diagnosis and effec-

http://medicaljournalssweden.se/actadv
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tive management to reduce the frequency and severity of 
flares, as well as the chronic manifestations of GPP, thereby 
alleviating the cost burden on the healthcare system and 
the total societal burden.
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