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Abstract

Background: GPP is a rare, chronic, neutrophilic skin disease, with limited real-
world data characterizing patients with flares and the impact of flares on disease
progression and morbidity.

Objective: Describe the clinical characteristics of patients with GPP, comorbidities,
disease epidemiology and frequency and severity of flares, and compare patients
with GPP with a matched severe psoriasis population.

Methods: In this population-based real-world cohort study an algorithm was developed
to identify patients with GPP flares. Three cohorts were identified using the Systeme
National des Données de Santé (SNDS) database covering almost the entire French pop-
ulation; a prevalent cohort (2010-2018), an incident cohort (2012-2015). A severe psoria-
sis cohort was compared with the GPP incident cohort using propensity score matching.
Results: The prevalent and incident cohorts comprised 4195 and 1842 patients, re-
spectively. In both cohorts, mean age was 58 years; 53% were male. Comorbidities
were significantly more common in the incident cohort versus matched psoriasis
cohort, respectively, including hypertension (44% vs. 26%), ischaemic heart dis-
ease (26% vs. 18%) and hyperlipidaemia (25% vs. 15%). In the incident cohort, the
flare rate was 0.1 flares/person-year and 0.4 flares/person-year among the 569 out
of 1842 patients hospitalized with flares. These patients had a mean (+SD) stay of
11.6 £ 10.4 days; 25% were admitted to the intensive care unit. In 2017, the cumulative
incidence and cumulative GPP age-sex standardized prevalence were 7.1 and 45.2
per million, respectively.

Conclusions: Patients with GPP had a distinct comorbidity profile compared
to patients with severe psoriasis, and GPP flares were associated with long
hospitalizations.

INTRODUCTION

Generalized pustular psoriasis (GPP), a rare autoinflam-
matory disease, primarily involves the skin, and can occur
with or without systemic inflammation and be associated
with or without plaque psoriasis."? Disease course var-
ies greatly between patients, with relapsing, subacute and

constantly flaring patterns reported.”™ Patients with GPP
experience frequent flares that can impair their quality of
life during the acute and post-flare periods.” GPP flares may
involve extracutaneous organs and potentially lead to life-
threatening complications, including sepsis and multisys-
tem organ failure.®” Patients experiencing a GPP flare make
more outpatient visits than those with plaque psoriasis, and
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POPULATION-BASED STUDY OF GPP IN FRANCE

are more likely to require inpatient hospitalization.” The
European Rare and Severe Psoriasis Expert Network and
the Japanese Dermatological Association have published
guidelines on GPP diagnosis, but no global consensus exists
on what constitutes a flare.>>® This lack of consensus lim-
its the availability of real-world data characterizing patients
with flares and the impact of flares on disease progression
and morbidity, presenting a challenge to identifying GPP
flares in administrative claims databases.

Some international studies aimed to evaluate GPP epide-
miology and patient characteristics, including incidence, prev-
alence, sex, triggering/worsening factors, patterns of relapse
and patient prognosis.**"> However, only two of these stud-
ies, which relied on limited case series, included a description
of comorbidities in patients with GPP.*'? In addition, none of
these studies allowed for characterization of GPP flares—the
main driver of disease burden. Therefore, uncertainty remains
regarding the evolution of GPP and disease severity, and its co-
morbidity burden in real life at a large population level.

This retrospective, longitudinal, population-based study
aimed to analyse real-world data from the Systéme National
des Données de Santé (SNDS)'® " to characterize the demo-
graphics and comorbidities of patients with GPP, describe
GPP flare frequency and severity, and calculate prevalence
and cumulative incidence of GPP.

METHODS
Data source

The SNDS database covers almost the entire French popu-
lation (estimated coverage: 98%, representing ~66 million
people).2*

Study design and population

This population-based study used SNDS data to investi-
gate two cohorts (prevalent and incident) of patients with
GPP. The prevalent cohort comprised patients with >1 GPP-
related hospital admission or long-term history of GPP. All
patients with >1 inpatient claim with a primary, related or
associated diagnosis of GPP (International Classification
of Diseases, Tenth Revision (ICD-10) code L40.1) or GPP
informed as a diagnosis in the chronic disease list (ALD)
between 1 January 2010 and 31 December 2018 (index
event) were included. This cohort was created to allow an
estimated number of living patients with GPP in France in
2018. The incident cohort was analysed longitudinally and
included patients with a GPP diagnosis between 1 January
2012 and 31 December 2015, and no GPP claim before the
index date, ensuring a minimum of 2 years and a maximum
of 5years prior to their index date (from 2010 to year N—1).
Patients in the incident cohort were followed from the index
event date until death or 31 December 2018, allowing a
minimum follow-up of 3years and a maximum of 7years

(Figure S1). This cohort was used to estimate the number of
new GPP cases in France in 2017 and enabled the identifica-
tion and characterization of GPP flares longitudinally. Only
inpatient and ALD claims contain ICD-10 codes; therefore,
to be identified, all patients in the study had >1 inpatient
event or were registered in the ALD.

Data reporting complies with the STrengthening the
Reporting of OBservational studies in Epidemiology
(STROBE) and Reporting of studies Conducted using
Observational Routinely collected Data (RECORD) recom-
mendations (checklists available as Data S1).

Severe psoriasis cohort

Patients with any type of severe psoriasis, including plaque
psoriasis (5.2%; 95 patients), excluding any kind of GPP
diagnosis, were identified via a two-step process. Patients
with a minimum enrolment of 1year after the index date
(except in case of death) were initially identified as having
psoriasis by the prescription of at least two topical vitamin
D derivatives during the index period, excluding patients
with specific claims for a GPP or PPP diagnosis during the
index period (see Table S1 for list of medications). Patients
were excluded from the severe psoriasis cohort if they had a
prescription for at least one of these medications during the
pre-index period. Patients in the GPP incident cohort were
matched to the severe psoriasis cohort in a 1:1 ratio using
propensity score matching. This cohort was compared with
the GPP incident cohort regarding patient characteristics,
comorbidity burden and occurrence of events of interest.

Characterization of GPP flares

In the incident cohort, patients with GPP flares leading
to hospitalization were identified from 2012 to 2015. To
identify GPP flares, an algorithm was developed based
on data on diagnosis and hospital stay duration within
SNDS. The algorithm required an inpatient claim with a
primary diagnosis of GPP (ICD-10 code L40.1) in the acute
hospital setting (known in France as médecine, chirurgie
et obstétrique) and >3 days' hospitalization. The criterion
of >3 days' hospitalization was included based on derma-
tologist advice that hospitalizations for flares are usually
at least this long®»*%; it ensures that hospitalizations for
reasons such as diagnostic investigation or drug infusion
are not misclassified as a GPP flare. Time to first flare was
calculated from the index date until the first flare event; if
the index date met the definition of a flare, then the two
dates coincided.

Primary outcomes

Primary study outcomes were (1) description of GPP pa-
tient demographic characteristics and comorbidities, (2)
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flare characterization and (3) epidemiology as represented
by prevalence and cumulative incidence. Patient demo-
graphics were described for the prevalent and incident co-
horts at index event (the date of the first claim observed for
the disease diagnosis): age, age group, sex and beneficiaries
of aide médicale de 1'Etat (AME). Details of comorbidities,
Charlson comorbidity index (CCI) scores and events of in-
terest were available only for the incident cohort. Selected
comorbidities (Data S1) and the 20 most common comor-
bidities were described from index date to end of follow-up

(except in case of death). Events of interest possibly related
to GPP occurring during follow-up were retrieved using
ICD-10 codes. The absolute number of patients who met
the GPP case definition annually between 2010 and2018
was reported. As GPP is a chronic disease with primarily
intermittent flares and not all patients will require inpa-
tient care in a given year, the annual crude GPP preva-
lence was calculated from the number of cases identified
from previous years minus patients who had died before
the given year. Age-sex standardized estimated prevalence

TABLE 1 Patient baseline demographics from each study cohort.
Absolute difference in %
GPP prevalent cohort® GPP incident cohort” Severe psoriasis [95% CI] (GPP incident cohort
(n=4195) (n=1842) cohort® (n=1842) Vvs. severe psoriasis cohort)?
Age
Mean+SD 57.6+19.3 57.8+19.5 57.8+19.5
Median (min, max) 59 (0, 103) 59 (0, 103) 59 (0, 103)
Age group, n (%)
0-12years 93 (2.2) 42 (2.3) 42 (2.3)
13-25years 138 (3.3) 62 (3.4) 62 (3.4)
26-60years 1958 (46.7) 871 (47.3) 871 (47.3)
>61years 2006 (47.8) 867 (47.1) 867 (47.1)
Sex, 1 (%)
Male 2242 (53.4) 981 (53.3) 981 (53.3)
AME
Yes 33 (0.8) 17 (0.9) 17 (0.9)
CClI score
Mean +SD - 0.7+£0.9 0.7+0.9
Median (min, max) - 1(0,9) 1(0,1.1)
Comorbidities, 1 (%)
Hypertension - 801 (43.5) 484 (26.3) 17.2 (14.2-20.2)
Ischaemic heart disease - 472 (25.6) 333 (18.1) 7.5 (4.9-10.2)
Hyperlipidaemia - 456 (24.8) 282 (15.3) 9.4 (6.9-12.0)
Congestive heart failure - 443 (24.0) 156 (8.5) 15.6 (13.3-17.9)
Depression - 366 (19.9) 123 (6.7) 13.2 (11.0-15.3)
Type 1 diabetes 251 (13.6) 95 (5.2) 8.5 (6.6-10.3)
Type 2 diabetes 120 (6.5) 110 (6.0) 0.5 (-1.0-2.1)
Psoriatic arthritis - 79 (4.3) 50 (2.7) 1.6 (0.4-2.8)
Obesity - 4(0.2) 2(0.1) 0.1 (-0.2-0.4)

Note: Empty cells indicate parameters for which data were not collected.

Abbreviations: AME, aide médicale de I'Etat (state medical aid); CCI, Charlson comorbidity index; CI, confidence interval; GPP, generalized pustular psoriasis; SD, standard

deviation.

“Patients with =1 GPP-related hospital admission or long-term history of GPP from 2010 to 2018.

®Patients diagnosed with GPP between 1 January 2012 and 31 December 2015 with a minimum follow-up of 2years post their index date and a maximum of 5years prior
to their index date. Patients in the incident cohort were followed from the index event date until death or 31 December 2018 with a minimum follow-up of 3years and a

maximum of 7years. The mean (SD) duration of the follow-up period was 56 + 17 months.

“Patients with any type of severe psoriasis (including plaque psoriasis), excluding any kind of GPP diagnosis, were defined by at least two prescriptions of topical vitamin D
derivatives and at least one prescription for systemic medication for psoriasis between 2012 and 2015.

dpatients in the GPP incident cohort were matched to the severe psoriasis cohort in a 1:1 ratio, using propensity score matching for statistical comparison.
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Proportion of patients (%)

FIGURE 1 Frequency of the most common comorbidities® found during follow-up in patients with GPP from the GPP incident cohort®. CKD,
chronic kidney disease; COPD, chronic obstructive pulmonary disease; GPP, generalized pustular psoriasis. ‘Psoriasis’, ‘psoriasis, unspecified” and
‘other psoriasis’ are pooled under ‘psoriasis (all types). *All primary, linked and associated diagnoses that were coded in the hospital were examined

to determine comorbidities. Therefore, comorbidities could also include reasons for discharge (primary or secondary). "Patients diagnosed with GPP
between 1 January 2012 and 31 December 2015 with a minimum follow-up of 2 years post their index date and a maximum of 5years prior to their index
date (n=1842). Patients in the incident cohort were followed from the index event date until death or 31 December 2018 with a minimum follow-up of
3years and a maximum of 7 years. The mean (SD) duration of the follow-up period was 56 + 17 months.

were calculated using the age and sex distribution of the
European population as a reference,* to allow comparison
with other European countries. GPP cumulative incidence
was estimated yearly based on the number of patients
with GPP diagnosed in France between 2012 and 2015
with no recorded GPP diagnosis for >2years, and up to
5years, prior to their index date (from 2010 to year N—1).
Estimated GPP cumulative incidence was also represented
by age group and sex. Data from the National Institute of
Statistics and Economic Studies were used for the French
population.*®

Statistical analysis

Descriptive analyses were conducted for baseline and out-
come measures of both cohorts. For continuous variables,
the mean (standard deviation [SD]), median, interquar-
tile range, minimum and maximum values were reported.
Differences between matched groups were assessed using
Student's t-tests and chi-squared tests. Categorical variables
were described by the absolute number and proportion of pa-
tients in each category. Propensity score matching between
the GPP incident and severe psoriasis cohorts was based on
the following variables: age group, sex, region of residence
and CCI score. SAS software Enterprise Guide (v7.15) was
used for statistical analyses, with SAS 9.3 used to import/
export data and tables.

RESULTS
Patient demographics

In total, 4195 patients were identified; this constituted the
prevalent cohort (Figure S2). The incident cohort comprised
1842 patients with GPP, after excluding patients with any
inpatient claim for GPP and patients with missing demo-
graphic data. Both cohorts had a mean age of 58years and
53% were male (Table 1). In the incident cohort, 21.9% of pa-
tients with GPP also had plaque psoriasis.

Patient comorbidities

Baseline comorbidities of interest were significantly more
common in the GPP incident cohort versus the matched
severe psoriasis cohort: respectively, hypertension (44% vs.
26%), ischaemic heart disease (26% vs. 18%), hyperlipidae-
mia (25% vs. 15%) and congestive heart failure (24% vs. 9%).
Rates of Type 2 diabetes and obesity were similar between the
GPP incident and severe psoriasis cohorts (Table 1). During
follow-up, the most frequently reported comorbidities in the
GPP incident cohort were psoriasis (all types; 47.5%), hyper-
tension (42.7%), hypercholesterolaemia (11.8%) and psoriatic
arthritis (10.7%) (Figure 1).

The occurrence of pre-selected events of interest during
follow-up, including pneumonia, shock and sepsis, were

85U80| 7 SUOWIWOD 3AIEaID) 3|qedl|dde 8y Aq peusenob are S3|oILe YO ‘@SN JO SB[ o ARG BUIIUO A8|IAR UO (SUOIPUO-PUE-SWLBYW0D" A8 | 1M Afe.d |BUI|UO//SANU) SUORIPUOD PUe swie | 8u88s *[7202/20/.0] Uo AreiqiTaulluO AB|IM ‘8oueI aUeI400D Aq TOB6T AP/TTTT OT/I0p/L0D 8| 1M Aled 1 BUI|UO//SANY WO PaPeo|uMoQ ‘0 ‘E80E89KT



VIGUIER ET AL.

significantly higher in the GPP incident patients compared
with the matched severe psoriasis cohort (Table S2). A com-
parison of treatment patterns during the follow-up period
indicate a higher rate of immunosuppressant usage in the
severe psoriasis cohort compared with the incident cohort
(Table S3).

Characteristics of patients hospitalized with
GPP flares

Among the 1842 patients in the GPP incident cohort, 569
with GPP flares leading to hospitalization for >3days
(30.9%) were identified, with a median of 1 flare and a
mean of 1.4 flares/patient during the study period (Table 2).
Annual follow-up data for number of patients with flare
per year of follow-up, and total number of flares per year
of follow-up are also presented in Table 2. The mean (SD)
duration of the follow-up period was 56 + 17 months. In total,
811 GPP flares resulted in hospitalization, corresponding to
0.4 flares/person-year in 569 patients. The flare rate for the
entire incident cohort was 0.1 flares/person-year. For pa-
tients hospitalized with flares, the mean+SD time to first
flare was 35.7+185.2days, with an average hospitalization
stay of 11.6days (Table 3). A quarter of these patients (142
out of 569) were admitted to the ICU for 17.7+24.1 days,
not including additional days in the regular unit after the
ICU. Most flares occurred within the first year of follow-up.
Flares continued to occur throughout the follow-up period,
but decreased over time.

Prevalence and incidence of GPP

Annual GPP cases identified between 2010 and 2018 are
shown in Figure 2a and Table S4. Approximately, 570 patients
with a GPP diagnosis were identified each year. Prevalence
increased with age and were higher in males than females
(Figure 2b,c). In 2017, the cumulative GPP prevalence was
45.2 per million population and estimated at 48.2 per million
population after direct standardization using the age and sex
distribution of the European population. The 9-year cumula-
tive prevalence from 2010 to 2018 (period prevalence divided
by mid-interval population from 2014 [66.1 per million popu-
lation]) was 63.4 per million population. New cases of GPP
identified each year from 2012 to 2015 were stable (Figure 2d
and Table S5). Cumulative incidence increased with age and
were higher in males than females (Figure S3).

DISCUSSION

This population-based study was conducted using a na-
tionwide quasi-exhaustive database from the French health
insurance system, and characterized patients who were
identified as receiving a GPP diagnosis between 2010 and
2018. To our knowledge, this is the first study to develop an

TABLE 2 Characterization of patients hospitalized with GPP flares
from the GPP incident cohort.”

Patients hospitalized
with GPP flares (n=569)
Age
Mean+SD 57.9+19.6
Median (min, max) 59 (0, 96)
Age group, n (%)
0-12years 13 (2.3)
13-25years 22 (3.9)
26-60years 271 (47.6)
>61 years 263 (46.2)
Sex, n (%)
Female 301 (52.9)

Number of patients with flare per year of follow-up (1%)

1st year 554 (97.4)
2nd year 26 (4.6)
3rd year 19 (3.3)
4th year 18 (3.2)
5th year 11 (1.9)
6th year 6(1.1)
7th year 2(0.4)
Total number of flares per year of follow-up (1%)
Overall 811
1st year 678 (83.6)
2nd year 50 (6.2)
3rd year 28 (3.5)
4th year 29 (3.6)
5th year 13 (1.6)
6th year 8 (1.0)
7th year 5(0.6)
Number of flares per patient during the follow-up period
Mean +SD 14+1.2
Median (min, max) 1(1,12)

Number of flares during the follow-up period, n (%)

1 452 (79.4)

2 70 (12.3)

3 22 (3.9)

4 8 (1.4)

>5 17 (3.0)
Number of flares per person-year

Number of flares 811

Number of flares per person-year 0.4

Time between study inclusion and first flare (days)
Mean+SD 35.7+185.2

Median (min, max) 0 (0, 1928)

Abbreviations: GPP, generalized pustular psoriasis; SD, standard deviation.
“Patients diagnosed with GPP between 1 January 2012 and 31 December 2015 with a
minimum follow-up of 2 years post their index date and a maximum of 5years prior
to their index date (n=1842). Patients in the incident cohort were followed from the
index event date until death or 31 December 2018, with a minimum follow-up of
3years and a maximum of 7 years. The mean (SD) duration of the follow-up period
was 56+ 17 months.
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TABLE 3 Hospitalizations and admissions to the ICU in patients
with GPP flares from the GPP incident cohort.”

Patients hospitalized
with GPP flares
(n=569)
Duration of stay, days
Mean+SD 11.6+10.4
Median (min, max) 8(3,99)
Duration of stay after first flare, days
Mean +SD 11.1+10.2
Median (min, max) 8(3,99)
Duration of stay for second flare, days
Mean+SD 13.5+12.9
Median (min, max) 8 (3,57)
>1 GP visit after the first flare, n (%) 556 (97.7)
>1 dermatologist visit after the first flare, 276 (48.5)
n (%)
Admission to the ICU, n (%) 142 (25.0)
Duration of stay in the ICU (days)
Mean+SD 19.7+21.5
Median (min, max) 13 (3, 176)
Number of visits to the ICU N,,= 244°
Intensive care in a neurovascular unit, 16 (6.6)
1, (%)
Intensive care in a non-neurovascular 117 (48.0)
unit, n, (%)
Resuscitation in a non-paediatric unit, 110 (45.1)
., (%)
Resuscitation in a paediatric unit, 7, 1(0.4)
(%)
Total number of flares N;=811°
Number of flares in patients with available 783 (96.5)
GHM codes, (%)
Severity level of skin disease, 1 (%)
1 223 (27.5)
2 240 (29.6)
3 256 (31.6)
4 64 (7.9)
Missing data 28 (3.5)

Abbreviations: GHM, groupe homogéne de malades (French healthcare system
disease-related group); GP, general practitioner; GPP, generalized pustular
psoriasis; ICU, intensive care unit; SD, standard deviation.

*Patients diagnosed with GPP between 1 January 2012 and 31 December 2015 with a
minimum follow-up of 2 years post their index date and a maximum of 5years prior
to their index date (n=1842). Patients in the incident cohort were followed from

the index event date until death or 31 December 2018 with a minimum follow-up of
3years and a maximum of 7 years. The mean (SD) duration of the follow-up period
was 56+ 17 months.

°The number of intensive care unit (ICU) visits was calculated across all visits,
including the index hospital stay and potential subsequent hospitalizations. N,

and n, , describe the numbers of visits to the ICU.

N;and n describe numbers of flares.
4Severity level of skin disease during hospitalization was calculated according
GHM codes, from the least severe (Level 1) to the most severe (Level 4).

algorithm to identify GPP flares in an administrative claims
database, providing comprehensive coverage of a large pop-
ulation and the first study to use SNDS data, a health insur-
ance administrative claims database (covering virtually the
whole population from a large European country) to focus
on GPP.

The most common comorbidities of interest at baseline
in the GPP cohort were indicative of chronic disease, in-
cluding hypertension, ischaemic heart disease, hyperlip-
idaemia and congestive heart failure. Obesity, which has
been reported in patients with GPP,” and was prevalent
in a population of patients predominantly with psoriasis
within SNDS (16%),' appeared uncommon here (<1%);
potentially due to under-coding and therefore could have
been under-reported.”® GPP was characterized by a higher
comorbidity burden compared with severe psoriasis, at
baseline and during the follow-up period. Similarly, psori-
atic arthritis has previously been reported in a higher pro-
portion of patients with GPP (12%-35%),*® compared to
4.3% (79 out of 1842) of patients from the GPP incidence
cohort here. Such coding is dependent on individual rheu-
matologist's discretion and perhaps highlights a need for
clearer guidelines on how to define arthritis in the context
of GPP.

The increased prevalence of pre-selected comorbidities,
including pneumonia, shock and sepsis, observed in the GPP
incident cohort during follow-up are indicative of a higher
rate of infections. While this is unlikely to be caused by
immunosuppressant treatment usage, with lower rates ob-
served in the GPP incident cohort compared with the severe
psoriasis cohort, this possibility cannot be fully excluded
as the effects of treatments such as systemic corticosteroids
may differ between patients with GPP and psoriasis. This
apparent increase in sepsis in the GPP incident cohort might
have potentially resulted from miscoding; very severe GPP
flares leading to ICU care due to cytokine-release syndrome-
related shock may be interpreted as sepsis due to the pres-
ence of skin pustules.”

Hospital admissions were common in patients experienc-
ing flares, with a relatively long median duration of stay of
8days in hospital (mean: 11.0, SD: 10.2), and 12days in the
ICU, compared with an average duration of stay of around
5.5days in acute hospital settings in France.>® These findings
are in accordance with previous studies demonstrating that
GPP is a life-threatening disease requiring hospitalization.®’
The high ICU admission rate reported here may be due to
only the most severely affected patients being admitted, with
a delay in their treatment another potentially contributing
factor. The comorbidities associated with GPP may have
contributed to the observed hospitalization rates; however,
this study was not designed to test a causal relationship be-
tween outcomes.

The algorithm used should be considered conservative as
it may underestimate the actual number of flares, because
hospitals may use different diagnosis codes to those used for
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FIGURE 2 Prevalence and cumulative incidence of GPP from the GPP prevalent cohort”. (a) Crude annual prevalence of GPP from 2010 to 2018.
Prevalence of GPP per million population, grouped by age in males (b) and females (c). (d) Crude annual cumulative incidence of GPP per million
population from 2012 to 2018. GPP, generalized pustular psoriasis. *Patients with >1 GPP-related hospital admission or long-term history of GPP from

2010 to 2018.

the algorithm. Furthermore, it does not capture any flares
that may be managed with an inpatient admission of <3 days
or anywhere in the outpatient setting. Evaluation of GPP flare
severity on patient entry into the SNDS preceded recent clin-
ical guidelines and may not have been accurate, and data on
factors that may influence flare severity (i.e. body mass index,
alcohol consumption and smoking status) were not included.
It should be noted that the criteria for patient inclusion dif-
fered between the two cohorts; with the GPP incidence co-
hort defined using inpatient claims of GPP diagnosis, while
the severe psoriasis cohort was classified by outpatient pre-
scriptions for vitamin D derivatives and specific systemic
medications. Caution should also be taken when interpreting
cumulative incidence; as GPP is a chronic disease, character-
ized as relapsing or persistent,” some patients may have had
a diagnosis of GPP before the beginning of the 2-year pre-
index period and were therefore counted as new cases. The
similar mean ages of patients in the prevalent and incident
cohorts also suggests that true incidence was not captured.
Furthermore, as there are no data prior to 2010, inferences
cannot be made about historical rates.

The extensive coverage of the SNDS national database al-
lowed 569 patients hospitalized with GPP flares to be identi-
fied from the incident cohort. So far, few studies have been
published on GPP epidemiology, and it is difficult to compare

estimates of prevalence and incidence across studies due
to differences in methodologies, diagnosis and coding be-
haviour and a lack of disease awareness. Indeed, an analysis
of the Swedish general population reported considerable vari-
ation in both prevalence (32-91 per million) and incidence
(28-82 cases per million) of GPP in 2015, depending on the
stringency of criteria used to identify cases."" Our data re-
vealed an age-sex standardized period prevalence of GPP of
52.0 per million population in 2018, placing GPP as a rare
disease according to the European Medicines Agency defini-
tion.*" Analyses showed that, although prevalence increased
with age, the onset of GPP can occur at any age, and is a life-
long disease. Data from a questionnaire sent to 121 inpatient
and outpatient dermatological wards in France in 2004 esti-
mated a prevalence of 1.76 per million population.’ The prev-
alence reported here may be higher than the 2004 study due
to ward-based (therefore non-comprehensive) sampling in
the latter, as well as changes in diagnostic criteria.

Studies using real-world administrative or claims data
have several limitations, including inaccuracies of data
input that may result in a lack of reproducibility in pharma-
coepidemiologic studies.”> However, the SNDS diagnostic
codes are widely used in France for patient identification,
therefore it is unlikely that errors were common. Few stud-
ies have analysed or validated ICD-10 codes in the SNDS, as
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the process can be long and laborious. An inherent limita-
tion of studies using French public health data is that col-
lection of information on ethnicity is not permitted under
French law, meaning analysis of disease characteristics by
ethnicity was not possible in this dataset. In addition, pa-
tients' date of confirmed first GPP diagnosis were not avail-
able, meaning an estimation of incidence was not possible.
Furthermore, information on concomitant GPP and plaque
psoriasis was lacking. It should also be noted that this study
and its findings reflect real-world treatment during the pe-
riod between 2010 and 2018. Changes in the utilization of
existing treatments are likely over time. For example, re-
ductions in the use of systemic corticosteroids (which may
induce GPP flares when withdrawn) and which may be
associated with worse mortality and morbidity outcomes
compared to biologics during hospitalization for a flare.”
In addition, new, more targeted treatments that have re-
cently been approved or are seeking approval,®*** or are in
clinical development,*® may improve outcomes in patients
with GPP in the future. The expected enrichment of the
database could enable further studies to assess the robust-
ness of these current findings, identifying any changing
patterns over time.*!

In conclusion, this real-world database study is one of the
first to characterize the hospitalization of patients with GPP
and their comorbidity profile in a large population. A novel
claims-based algorithm designed to identify GPP flares re-
vealed that patients with GPP have distinct comorbidities,
report a higher disease burden compared with patients with
severe psoriasis and experience flares associated with long
hospitalizations, of which a quarter required ICU admit-
tance. These findings improve understanding of the clini-
cal characteristics of patients with GPP, comorbidities, flare
patterns and disease epidemiology.
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