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Summary

Background Generalized pustular psoriasis (GPP) is a severe form of pustular psori-
asis with generalized eruption of sterile pustules, often along with systemic
symptoms. There is a scarcity of population-based estimates of GPP prevalence
and incidence.
Objectives To estimate (i) the prevalence and incidence of GPP in the Swedish gen-
eral population and (ii) the prevalence of psoriasis vulgaris within the GPP popu-
lation.
Methods We identified cases (2004–2015) with one ICD-10 diagnostic code (base
case) for GPP within the Swedish National Patient Register, which covers in-
patient and outpatient secondary care. Cases were linked to the Swedish Total
Population Register, and point prevalence was estimated as on 31 December
2015. In two alternative analyses we changed case definitions to: (i) requiring
two visits (strict case 1) and (ii) requiring two visits of which one was within
dermatology/internal medicine (strict case 2).
Results The base case point prevalence of GPP was estimated at 9.1 per 100 000
(women, 11.2; men, 7.0) and the annual prevalence in 2015 was estimated at
1.53 per 100 000. Among the GPP population, 43% also had a psoriasis vulgaris
code. The incidence of GPP in 2015 was estimated at 0.82 per 100 000
(women, 0.93; men, 0.74). The criteria used had an impact on prevalence and
incidence estimates: prevalence strict case 1 gave 3.8 per 100 000 and incidence
strict case 1 gave 0.42 per 100 000.
Conclusions Results indicate that the estimated GPP population in Sweden is within
the range of previous published estimates. However, estimates were sensitive to
the GPP case criteria used. The findings enhance demands for studies using vali-
dated diagnostic algorithms.

Generalized pustular psoriasis (GPP) is a form of pustular psoria-

sis. It is characterized by erupting sterile pustules that affect the

entire body, often along with systemic symptoms. The occur-

rence of acute flares is typical. GPP flares can require inpatient

care and be life-threatening.1 GPP is described as having three

phases: (i) prepustular, (ii) flare and (iii) postflare chronic

phase, which may continue to the next flare. This repeating

pattern may continue episodically throughout life.1 Infections

and certain drugs may trigger or exacerbate the disease.2

Accurate population-based prevalence and incidence estimates

are of importance in understanding the burden of disease. Previ-

ous studies, with differences in methodology, have reported

widespread GPP prevalence estimates, ranging from 0.18 to 18

per 100 000.3–6 In a study by Twelves et al., about half of GPP
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cases were concomitant with psoriasis vulgaris.7 GPP is more

frequent in women than in men, with male-to-female ratios of

0.5–0.9.1 GPP seems to occur in all ages, and mean age at onset

has been found to be between 40 and 50 years.8,9

Existing studies are mostly based on clinical cohorts or

claims data. In this study we used longitudinal healthcare reg-

ister data covering the total Swedish population (~9.9 million,

2015).10 The main objectives of the current study were to

estimate prevalence and incidence of physician-diagnosed GPP

in a population-based healthcare register. A secondary objec-

tive was to estimate the prevalence of psoriasis vulgaris in the

GPP population.

Materials and methods

National Patient Register

The Swedish National Patient Register (NPR) is a national

individual-level data register covering all inpatient care since

1987 and all secondary outpatient care since 2001. The NPR

contains primary and secondary diagnostic codes (ICD-10)

and admission/discharge dates from both private and public

caregivers. A primary diagnosis is the main reason for a

healthcare contact and is decided on at the end of the health-

care contact. A secondary diagnosis is a condition other than

the main diagnosis that has been the subject of assessment,

during a healthcare contact. In 2019, the loss of primary diag-

nosis was 0.9% for inpatient care and 3.2% for outpatient

care. The NPR does not cover primary care or healthcare pro-

vided by caregivers other than physicians. The NPR has been

described in detail elsewhere.11

Total Population Register

The Total Population Register (TPR) is the civil registration of

vital events (e.g. births, deaths) of all Swedish inhabitants,

administered by the Statistics Sweden. The register is continu-

ously updated and used for a variety of purposes by healthcare

providers and medical researchers.12 In the TPR, all citizens

are identified by their unique personal identification number

(PIN). By law, all healthcare provided must be registered by

the patient’s PIN, which is automatically assigned to all resi-

dents. Information on the Swedish population size was col-

lected from public statistics at Statistics Sweden.10

Source population and case definitions

During 2004–2015, we identified all cases with a primary or

secondary diagnosis of psoriasis (Table S1; see Supporting

Information) in the NPR (authors S.L. and J.M.N. had full

access to this data extraction). Out of those, we selected cases

(all ages) with a GPP (L40.1) diagnosis.

There are no validation studies of GPP diagnostic codes in

the NPR. Therefore, we used different case criteria to define

GPP cases. The usual pathway into healthcare in Sweden is by

a general practitioner. People in need of secondary care are

then referred to specialized care, but people can access sec-

ondary care directly under certain circumstances. Hence, pri-

mary care is usually the first step in addressing dermatology

healthcare needs. However, primary care providers are unli-

kely to meet many individuals with GPP. Hence, individuals

with GPP, suspected or confirmed in primary care, should be

referred to a dermatology department.13 Our assumption was

that if a person has been in specialized care and received a

physician-confirmed GPP diagnosis, there are clinical charac-

teristics and symptoms indicating genuine GPP disease. There-

fore, we required only one physician visit with a diagnostic

code of L40.1 in specialized care in the base case criterion.

In a sensitivity analysis, we used a strict criterion, requiring

registration in the NPR of two physician visits with a diagnostic

code of L40.1 (strict criteria 1). This probably mirrors cases

with more severe disease. In a third case criterion, we required

two physician visits with a diagnostic code of L40.1 of which at

least one of the visits was in dermatology or internal medicine

(strict criteria 2), as in Sweden dermatology is sometimes incor-

porated into an internal medicine department.

Among the base case GPP population, we identified those

with a diagnostic code indicating psoriasis vulgaris using ICD-

10 codes L40.0 (psoriasis vulgaris) and L40.9 (psoriasis,

unspecified), as both codes are used for the diagnosis of psori-

asis vulgaris in clinical practice.

Prevalence estimates of physician-diagnosed generalized

pustular psoriasis

We present two measures of physician-diagnosed GPP preva-

lence: (i) point prevalence, which refers to GPP cases from

2004–2015 that were alive and resident in Sweden as at the

end of December 2015, and (ii) annual prevalence, which

includes only cases from 2015.

In the point prevalence estimates, the different case criteria

were applied to identify cases diagnosed with GPP at any time

during 1 January 2004 to 31 December 2015. Point prevalence

of physician-diagnosed GPP was estimated by dividing the

number of cases who met our inclusion criteria on 31 Decem-

ber 2015 by the number of Swedish residents on the same date.

To facilitate comparisons with other studies, we also esti-

mated annual prevalence in 2015 using the base case (one

visit with a GPP diagnosis) in the main analysis. The number

of unique persons who had a physician visit with a diagnosis

of GPP in 2015 was divided by the total Swedish population

for that year. In sensitivity analyses, we used three additional

case definitions (GPP within dermatology/internal medicine,

GPP within dermatology only, and GPP as primary diagnosis

within dermatology/internal medicine) in the estimate of

annual prevalence.

Prevalence of psoriasis vulgaris in the generalized

pustular psoriasis population

The denominator for the calculation of psoriasis vulgaris

prevalence was the base case GPP population. The date of the
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first recorded diagnosis for GPP was defined as the index date.

Patients with co-occurring psoriasis vulgaris were identified

with at least one L40.0 or L40.9 diagnostic code within 365

days before and after the index date.

Incidence estimates of physician-diagnosed generalized

pustular psoriasis

We estimated the incidence of GPP for the year 2015. We

considered all persons who were presented as incident cases

according to our case definitions. Incident cases were defined

as those not having any registrations of such diagnoses in the

NPR in the previous 10 years (2004–2013). For the base case

definition, incidence was defined as first-ever diagnosis of GPP

in 2015. For the stricter case definitions, we regarded the sec-

ond visit with a GPP as the ‘incidence visit’, meaning that we

also included persons who had one visit with the diagnosis in

2014 and the second visit for GPP in 2015. The Swedish pop-

ulation on 31 December 2014 served as the basis for the

denominator for both the base case and stricter case defini-

tions. To compensate for prevalent cases (not at risk of dis-

ease), the denominator was reduced by the prevalence

estimates obtained for age and sex strata.

Statistical analysis

All estimates were presented in total, across sexes and age

groups. The estimates were calculated using a binomial distri-

bution with 95% confidence intervals (CIs). Analyses were

performed using Stata/IC, Stata Statistical Software Release

14.2 (StataCorp LLC, College Station, TX, USA).

Ethical approval

This study was conducted according to the Declaration of Hel-

sinki and approved by the Regional Ethical Review Board at

Ume�a University.

Results

Prevalence

During the 12-year (2004–2015) observational period, we

identified 153 733 cases of all ages with a primary- or sec-

ondary diagnosis for psoriasis in inpatient or nonprimary

outpatient care (Figure 1). Out of those, 1093 (0.7%) had

received a GPP diagnosis and 892 (0.6%) had a diagnosis

for GPP, and were alive and living in Sweden at the end of

year 2015. Additional information about case characteristics

is presented in Table S2 (see Supporting Information).

Applying the base case definition, we identified 892 per-

sons (61.5% women) with GPP who were still alive and res-

ident in Sweden by the end of 2015, resulting in a point

prevalence of 9.1 GPP cases per 100 000 in Sweden

(Table 1). The mean age (SD) of the prevalent GPP cases

was 58.2 years (19.4) for women and 55.9 years (19.8) for

men. Women had a higher prevalence of GPP than men, at

a ratio of 1.6 (women, 11.2; men, 7.0). This pattern also

applied when the material was stratified by age, i.e. preva-

lence was higher for women compared with men across all

age bands [Figure 1 and Table S3 (see Supporting Informa-

tion)]. The base case prevalence peaked at age 60–69 years

for women (27.2 per 100 000) and at age 60–79 years for

men (15 per 100 000) (Figure 2).

The point prevalence estimate was considerably reduced from

the base case scenario (9.1–3.8 per 100 000) by requiring two

visits with a diagnosis of GPP (strict case 1). The point preva-

lence changed to 3.2 per 100 000 using strict case 2.

Among the overall base case population, 43.4% had a regis-

tered diagnostic code for psoriasis vulgaris. The proportion of

patients with a psoriasis vulgaris diagnostic code was signifi-

cantly higher for men (47.8%, 95% CI 40.8–55.7) than for

women (40.6%, 95% CI 35.5–46.3).
The annual prevalence in 2015 was estimated at 1.53 GPP

cases per 100 000 (Table 2). The prevalence changed to 1.16

when requiring a GPP diagnosis in a dermatology or internal

medicine department (strict case 1) and to 1.07 when requir-

ing the diagnosis as a primary diagnosis.

Incidence

Using the base case definition (first-ever visit in 2015), we

identified 80 patients (55% women), resulting in an overall

incidence of 0.82 GPP cases per 100 000 (Table 3). Mean

age (SD) of the incident cases was 50.2 years (24.7), with no

Figure 1 Flowchart of inclusion and exclusion of the generalized

pustular psoriasis (GPP) study population.
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Table 1 Generalized pustular psoriasis (GPP) prevalence estimates per 100 000 in Sweden, 31 December 2015

Prevalent GPP, 31 December 2015 Women Men All

Cases in NPR, n (base casea) 549 343 892

Cases in NPR, n (strict case 1b) 227 146 373
Cases in NPR, n (strict case 2c) 192 118 310

Swedish population, 31 December 2015 4 920 051 4 930 966 9 851 017
Mean age in years (SD)d 58.2 (19.4) 55.9 (19.8) 57.4 (19.6)

Base case prevalence, n/100 000 (95% CI) 11.2 (10.2–12.1) 7.0 (6.2–7.7) 9.1 (8.5–9.7)
Strict case 1 prevalence, n/100 000 (95% CI) 4.6 (4.0–5.3) 3.0 (2.5–3.5) 3.8 (3.4–4.2)
Strict case 2 prevalence, n/100 000 (95% CI) 3.9 (3.4–4.5) 2.4 (2.0–3.5) 3.2 (2.8–3.5)
Prevalence of PV in the GPP population, % (95% CI)d 40.6 (35.5–46.3) 47.8 (40.8–55.7) 43.4 (39.2–47.9)

NPR, National Patient Register; CI, confidence interval; PV, psoriasis vulgaris. aOne physician visit with a diagnostic code of L40.1 (primary

or secondary). bTwo physician visits with a diagnostic code of L40.1 (primary or secondary). cTwo physician visits with a diagnostic code of

L40.1 (primary or secondary) of which at least one of the visits was in dermatology or internal medicine. dBase case criteria population.

Figure 2 Prevalence estimates and 95% confidence intervals, by age and sex of generalized pustular psoriasis (GPP) in Sweden at the end of 2015.

Base case definition used.

Table 2 Generalized pustular psoriasis (GPP) annual prevalence estimates per 100 000 in Sweden 2015

Women Men All

Criteria for GPP case No. cases Prevalence (95% CI) No. cases Prevalence(95% CI) No. cases Prevalence (95% CI)

Base casea 88 1.789 (1.435–2.204) 63 1.278 (1.271–1.291) 151 1.533 (1.529–1.540)
Strict case 1b 71 1.443 (1.127–1.820) 43 0.872 (0.865–0.886) 114 1.157 (1.154–1.164)
Strict case 2c 69 1.402 (1.091–1.775) 43 0.872 (0.865–0.886) 112 1.137 (1.134–1.144)
L40.1 as primary

diagnosis within
dermatology or

internal medicine

65 1.321 (1.020–1.684) 40 0.811 (0.804–0.825) 105 1.066 (1.062–1.073)

CI, confidence interval. aOne physician visit with a diagnostic code of L40.1 (primary or secondary). bTwo physician visits with a diagnostic

code of L40.1 (primary or secondary). cTwo physician visits with a diagnostic code of L40.1 (primary or secondary) of which at least one

of the visits was in dermatology or internal medicine.
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statistically significant sex differences. The incidence per

100 000 was 0.93 (95% CI 0.68–1.24) in women and 0.74

(95% CI 0.52–1.02) in men.

The incidence decreased by nearly 50% (0.82–0.42 per

100 000) when the strict criteria 1 condition was used (two

first-ever visits in 2015 or first-ever visit in 2014 and second

in 2015). The incidence changed to 0.28 per 100 000 with

strict criteria 2.

For men, the incidence peaked in the 70–79 age group

with 1.28 per 100 000, while the incidence peak for women

was in the 60–69 age group with 1.72 per 100 000 [Figure 3

and Table S4 (see Supporting Information)]. However, CIs

overlapped across all age groups.

Discussion

There is a scarcity of studies on the epidemiology of GPP

globally, and existing studies often lack an adequate represen-

tation of the general population. This nationwide population-

based study is, to the best of our knowledge, the largest study

to comprehensively estimate a population-based point

prevalence of physician-diagnosed GPP based on diagnoses

made over an extensive (12-year) timeframe.

We estimated the point prevalence (GPP diagnosis 2004–
2015, individuals alive in Sweden at the end of 2015) of GPP

to be 9 cases per 100 000, and the annual prevalence to be

1.5 per 100 000 in 2015. The advantage of retrospectively

identifying all cases diagnosed from 2004 to 2015 for the cal-

culation of point prevalence at the end of 2015 is that preva-

lent cases are more comprehensively captured than is possible

in a narrower timeframe. Psoriatic conditions have a relapsing

and remitting nature, and therefore people with GPP might

not visit specialized care on an annual basis.14 The incidence

was estimated at 0.82 per 100 000 in 2015. The estimates

were sensitive to the criteria used: both the prevalence and

incidence decreased by a factor of two (9.1 to 3.8 per

100 000 and 0.82 to 0.42 per 100 000, respectively) when

using a strict criterion.

Given the relapsing and remitting course of GPP and the

lack of validation studies of the GPP diagnosis in the NPR, we

estimated prevalence and incidence using different case crite-

ria. We found a large difference between the estimates using

Table 3 Generalized pustular psoriasis (GPP) incidence estimates per 100 000 in Sweden 2015

Incident GPP, 2015 Women Men All

New cases in NPR, n (base case) 44 36 80

New cases in NPR, n (strict case 1) 20 21 41
New cases in NPR, n (strict case 2) 15 12 27

Swedish population, 31 December 2014 without GPP 4 869 469 4 870 789 9 740 258
Mean age in years (SD)a 53.0 (23.0) 46.6 (26.5) 50.2 (24.7)

Base caseb incidence, n/100 000 (95% CI) 0.93 (0.68–1.24) 0.74 (0.52–1.02) 0.82 (0.65–1.02)
Strict case 1c incidence, n/100 000 (95% CI) 0.41 (0.25–0.63) 0.43 (0.27–0.66) 0.42 (0.30–0.57)
Strict case 2d incidence, n/100 000 (95% CI) 0.31 (0.17–0.51) 0.25 (0.13–0.43) 0.28 (0.18–0.40)

NPR, National Patient Register; CI, confidence interval. aBase case criteria population. bOne physician visit with a diagnostic code of L40.1

(primary or secondary). cTwo physician visits with a diagnostic code of L40.1 (primary or secondary). dTwo physician visits with a diagnos-

tic code of L40.1 (primary or secondary) of which at least one of the visits was in dermatology or internal medicine.

Figure 3 Incidence estimates and 95% confidence intervals, by age and sex of generalized pustular psoriasis (GPP) in Sweden in 2015. Base case

definition used.
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the base criterion compared with the stricter criteria. One

interpretation of this is to be found in those relapsing and

remitting characteristics of GPP with its highly variable clinical

course, and symptom severity that can vary with each flare

episode in an individual patient. New GPP flares may occur

years after the initial diagnosis and at the same time patients

might experience multiple annual flares.15 This disease course

is probably also reflected in the healthcare utilization patterns

of people with GPP. While certain patients may be in regular

need of specialized healthcare due to recurring GPP flares,

others may live for a longer period without problems, or with

problems that do not require attention from specialized care.

Another reason why there are people diagnosed with GPP only

once during the observational period may be misclassification.

The literature describes several differential diagnoses for GPP

such as acute generalized exanthematous pustulosis, localized

forms of pustular psoriasis and various infections.2,16,17

There are other factors that could have contributed to the

difference between the case definitions. Firstly, there was a

shorter time to receive a second diagnosis for those included

with a first diagnosis near the end of the observational period.

However, this explains only a minor part of the differences as,

out of those with two or more diagnoses for GPP, 80%

received the first and second diagnosis in the same year

(Table S2). The median number of days between first and sec-

ond GPP diagnosis was 30 (Table S2). Secondly, the discrep-

ancies may reflect access to specialized dermatological care, as

availability of dermatologists differs within the country.18

For transparency, and to facilitate reading, Figure 4 presents

an overview of prevalence estimates of GPP from both previ-

ous studies (regardless of frequency measure used) and the

present study. In a national French study, based on question-

naire data from dermatological units, the annual prevalence of

GPP in France (2004) was estimated at 0.18 cases per

100 000.3 A higher annual GPP prevalence has been showed

in a Korean5 and in an Italian4 study, where the respective

prevalence estimates were 12 and 18 cases per 100 000.

Healthcare claims data for the year 2015 (Korea) and prospec-

tive observational data (Italy) were used. Both studies reported

GPP prevalence as a subset of overall psoriasis, and for the

Italian study there was no information on the year of the esti-

mates. In addition, we found one study estimating a period

prevalence for GPP and related disorders in Japan.6 Based on

questionnaire data from dermatology clinics, a period preva-

lence of 0.75 cases per 100 000 was estimated for a 3-year

period (1986–1989). The French study3 also estimated the

incidence of GPP using two different methods. Firstly, using

the same method as for the prevalence estimate, the incidence

was estimated at 0.064 cases per 100 000 in 2004. In the sec-

ond approach, claims data were used, and based on these data

the incidence of GPP was estimated at 0.05 cases and 0.08

cases per 100 000 in 1998 and 2001, respectively.

Compared with the lowest GPP annual prevalence (L40.1 as

primary diagnosis within dermatology or internal medicine)

and incidence (strict case 2) estimates of 1.07 and 0.28 cases

per 100 000 in the present study, the French estimates were

still around six and four times lower (0.18 and 0.064, respec-

tively). Both the Korean5 and the Italian4 study differed in that

they showed very high GPP prevalence estimates compared

with previous studies.

Overall, it is difficult to discern any clear pattern as to why

there is such a wide variation in prevalence estimates between

the cited studies. Variations may be explained by differences

in methodology such as case definitions, type of prevalence

and target populations. There may also be underlying differ-

ences in the occurrence of different conditions between coun-

tries. In addition, the rarity and lack of generally accepted

diagnostic and classification criteria for GPP may underpin

variations in how this disease is diagnosed in clinical prac-

tice.16 Ongoing work to achieve consensus on the phenotypes

for the disease group of pustular psoriasis19 is consequently of

great value.

0·18

0·746

1·53

3·2

3·8

9·1

12·2

18

0 2 4 6 8 10 12 14 16 18 20

Augey 2006 (France).3 Annual prevalence in 2004

Ohkawara 1996 (Japan).6 Period prevalence 1986–9

Present study. Annual prevalence in 2015 (base case)

aPresent study. Point prevalence in 2015 (strict case 2)

aPresent study. Point prevalence in 2015 (strict case 1)

aPresent study. Point prevalence in 2015 (base case)

Lee 2017 (Korea).5 Annual prevalence in 2015

Fabbri 2004 (Italy).4 Type of prevalence and year N/D

Number of GPP cases per 100 000

Figure 4 Reported prevalence estimates of generalized pustular psoriasis (GPP) in previous studies (light blue colour) and the present study (dark

blue colour). N/D, not defined. aPoint prevalence in 2015 is based on GPP cases 2004–2015.
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We found that GPP was more common in women com-

pared with men (male-to-female ratio of 0.63), which is in

line with estimates from other studies (range 0.5–0.9).3,8,20

In a recent structured review, results indicated that GPP is

most common in the age group 40–60 years.1 In contrast, our

study showed a GPP prevalence peak in the age group 65

years and older. Our result showed a mean of 50 years of age

at incident diagnosis, which corroborates findings reporting a

mean age at diagnosis of around 45–50 years.8,9 Psoriasis vul-

garis occurred in 43% (n = 385) of the GPP population. Our

result was lower compared with the psoriasis vulgaris occur-

rence of more than 50% shown in the study by Twelves et al.7

Although there are but a few studies on the epidemiology of

GPP, prevalence estimates differed by a factor of 100 from 0.18

to 18 per 100 000 population.3–6 By showing a point preva-

lence of 9 cases and an annual prevalence of 1.5 cases per

100 000, we provide reliable information on GPP in Sweden.

Of value was the use of routinely collected nationwide data on

inpatient and secondary outpatient care with diagnoses as given

by physicians in the NPR. Using this data source resulted in a

large sample size – which is of significance when studying a rare

disease such as GPP – and the possibility of assessing prevalence

estimates across age and sex, as well as the robustness of esti-

mates using different case definitions of GPP.

There are some limitations to be considered. Firstly, as there

is no standard case definition of the diagnosis of GPP in Swe-

den, our case definitions were based on coded diagnoses of

GPP and not on classification criteria or validation through

medical record review, and thus potentially subject to misclas-

sification bias. However, to mitigate this, we used both sensi-

tive and more specific case definitions. Secondly, our sample

excluded people with GPP not seeking healthcare. However, as

GPP is considered a severe disease with flares that may be

potentially life-threatening and which frequently lead to hos-

pitalization, this is probably not a crucial shortcoming. That

severity also emphasizes the adequacy of using the NPR in

epidemiology studies of GPP.

In conclusion, we demonstrated that the GPP population in

Sweden is larger than has previously been shown for popula-

tions in other countries. The estimates were sensitive to case

criteria definition; our findings thus highlight the need for

studies using validated diagnostic algorithms. Treatment

options for GPP are currently limited, but future treatment

options could increase the demand for research in GPP.
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