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Generalized pustular psoriasis in Brazil:
A public claims database study
Gleison Vieira Duarte, MD,a Andr�e Vicente Esteves de Carvalho, MD, PhD,b,c Ricardo Romiti, MD, PhD,d
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Background: Generalized pustular psoriasis (GPP) is a rare and severe phenotype of psoriasis
characterized by sudden outbreak of widespread coalescent sterile pustules associated with a spectrum
of systemic symptoms.
Objective: We aimed to describe the epidemiology and treatment of GPP in Brazil from the public health
care system perspective.
Methods: This was a retrospective public claims database study, using outpatient and inpatient databases,
with information from January 2018 to August 2020, based on records of health resource utilization by
patients with GPP. Outpatient treatment regimens and fatal inpatient outcomes were described.
Results: In total, 1458 outpatients of all ages were identified, of whom 53% were women. We estimated the
GPP prevalence in Brazil to be between 0.7 and 0.9 per 100,000. Acitretin was the most commonly
dispensed drug. Of all the outpatients, 769 outpatients could be tracked in the inpatient database, and 151
had hospital admissions during the study period. Of them, 5.3% had a fatal outcome during hospitalization.
A primary skin condition or an infection was the most frequent hospitalization cause.
Limitation: The International Classification of Diseases codes for GPP and psoriasis have not been
previously validated in this context.
Conclusion: GPP is a rare disease in Brazil and affects individuals of all ages and both sexes.
Hospitalizations and disease-related deaths highlight the need for its prompt diagnosis, close medical
follow-up, and effective treatment. ( JAAD Int 2022;6:61-7.)

Key words: Brazilian public health system; claims database study; DATASUS; epidemiology; generalized
pustular psoriasis; psoriasis hospitalization; psoriasis treatment; pustular psoriasis.
INTRODUCTION
Psoriasis is a chronic, multisystem, immune-

mediated disorder characterized by inflammatory
skin and joint manifestations.1 Psoriasis includes
different phenotypes, of which psoriasis vulgaris
(PV) is the most common. Generalized pustular
psoriasis (GPP) is a phenotypically, genetically, and
histopathologically distinct entity from PV. GPP has
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been defined by the European Rare and Severe
Psoriasis Expert Network as primary, sterile, macro-
scopically visible pustules on nonacral skin (except
when pustulation is restricted to psoriatic plaques).
GPP can occur with or without systemic inflamma-
tion, with or without concomitant PV, and can be
relapsing ([1 episode) or persistent ([3 months).2

Patients with pustular psoriasis have poorer quality
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of life than those with other forms.3 GPP is a severe
life-threatening condition, and fatal outcomes attrib-
utable to the disease or treatment have been re-
ported in 2%-25% of inpatient series.4,5

The estimated GPP prevalence in France and
Japan is 0.0002% and 0.0007%, respectively.4,6 A
European survey found that GPP corresponds to
CAPSULE SUMMARY

d This article provides an epidemiologic
understanding of generalized pustular
psoriasis in Brazil through an analysis of
the public health system claims
database.

d Although a rare disease, generalized
pustular psoriasis is associated with
hospital admissions and death, which
highlights the need for close medical
monitoring and treatment, especially
during flares.
4% of all psoriasis cases.7 In
Brazil, the estimated preva-
lence of PV varies from 1.2%
to 2.5%, but the prevalence
of GPP has not been
described.8-10 Assuming the
prevalence of GPP in Brazil
to be similar to that in other
regions, it could be between
18 and 60 cases per 100,000,
a rare disease according to
the Ministry of Health.11

To understand GPP
epidemiology in the
Brazilian mixed-race popula-
tion, we aimed to describe its
demographics, prevalence,

and health care resource utilization, including treat-
ment and outcomes, through an analysis of informa-
tion from the Informatics Department of the National
Public Health System (DATASUS - Departamento de
Inform�atica do Sistema �Unico de Sa�ude).

MATERIALS AND METHODS
This cross-sectional study assessed the epidemi-

ology and pharmacoepidemiology of GPP in the
Brazilian public health system (SUS - Sistema �Unico
de Sa�ude). The Brazilian population in 2020 was
211,755,692.12 More than 160 million individuals
depended exclusively on SUS for health care.13

One of DATASUS’ databases is the Outpatient
Information System (SIA - Sistema de Informaç~oes
Ambulatoriais).14 In SIA, patients are anonymized by
individual numbers. We quantified all patients with
at least 1 procedure registered in SIA (medical visit,
medication dispensing, or procedure) under the
International Classification of Diseases, 10th revision
(ICD-10), code L40.1 for GPP from January 2018 to
August 2020 and estimated the GPP prevalence
among SUS users, in the country and each state,
normalized by 100,000. The distribution according to
age and sex was described.

Furthermore, we calculated the proportion of
GPP among all psoriasis phenotypes (L40.0, PV;
L40.1, GPP; L40.2, continuous acrodermatitis; L40.3,
palmoplantar pustulosis; L40.4, guttate psoriasis,
L40.5, arthropathic psoriasis; L40.8, other forms of
psoriasis; and L40.9, nonspecified psoriasis).
For treatment description, we calculated the pro-
portion of patients in SIA with L40.1 who had
received treatment with either monotherapy or com-
bination therapy dispensed by the pharmacy, inde-
pendent of follow-up time.

Comorbidities were assessed in the population
with L40.1 by obtaining all concomitant ICD codes
recorded between January
2018 and August 2020 for
this group; the 20 most
frequent comorbidities were
described.

SIH (Sistema de
Informaç~oes Hospitalares -
Hospital Information
System), DATASUS’ inpatient
database, was also assessed.
To detect individual SIA pa-
tients in SIH, a data key
composed of the patients’
postal code, birth date, and
sex was used. Among pa-
tients with these 3 pieces of
information registered, hos-
pitalized individuals could be identified. We checked
for duplicate matched pairs (eg, double death) and
cleaned the database. All true linkage pairs were
validated, and undecided matched pairs were not
included. We obtained the number of patients
admitted to hospitals and the number of admissions.
The admission rate was calculated as follows:
(number of hospital admissions)/(population at
risk)3 1000. Themost frequent admission diagnoses
were described. We also obtained the number of
deaths among inpatients and the admission diagno-
ses of patients who died.

RESULTS
From January 2018 to August 2020, 30,004 patients

had a psoriasis diagnosis in the outpatient database,
and of them, 1458 (4.9%) had at least 1 code for GPP,
the focus of the present study. The median age was
48 years, with cases of all age groups, and 772 (53%)
were women (Fig 1).

The prevalence of GPP in the SUS-dependent
population during the study period was 0.89 per
100,000 (0.0009%), and when the whole Brazilian
population was considered at risk, it was 0.0007%.
The largest proportion of patients was identified in
the states of S~ao Paulo (n = 584; 40.1%) and Minas
Gerais (n = 204; 14%). The states’ prevalence varied
from 0% to 0.002% (Table I). The north, northeast,
and midwest regions together had 277 cases (19%),
whereas the south and southeast regions had 1181
(81%).



Abbreviations used:

GPP: generalized pustular psoriasis
ICD: International Classification of Diseases
PV: psoriasis vulgaris
DATASUS: Departamento de Inform�atica do Sis-

tema �Unico de Sa�ude
SIA: Sistema de Informaç~oes Ambulatoriais
SIH: Sistema de Informaç~oes Hospitalares
SUS: Sistema �Unico de Sa�ude
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The most frequent concomitant psoriasis diag-
nosis was PV (L40) in 372 patients (25.5%) (Table II),
and the most common concomitant nonpsoriasis
diagnoses were mycosis fungoides (n = 76; 5.2%),
nonclassified peripheral T-cell lymphoma (n = 69;
4.7%), and chronic viral hepatitis C (n = 69; 4.7%)
(Table II).

With regard to outpatients, 1435 patients
(98.4%) received monotherapy in enough quantity
for at least 1 month of treatment, and acitretin was
the most frequently dispensed monotherapy
(49.6%), followed by cyclosporine (19%), topical
calcipotriol (9.1%), phototherapy (6.9%), metho-
trexate (5.7%), and topical clobetasol (5%).
Although not approved for GPP in Brazil, 4.6% of
monotherapies were represented by biologic
agents. The most frequently used biologic agent
was adalimumab (3.1%).

Combination therapy varied from 2 to 4
concomitant treatments. Most patients (n = 195;
13.4%) received 2 different therapies during a period
of at least 1 month. Twenty-nine patients (2.0%)
received 3 therapies and 1 patient (0.1%) received 4
therapies simultaneously. Topical calcipotriol was
frequently used with acitretin (n = 43; 22.1%),
0
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Fig 1. Generalized pustular psoriasisdabsolute
decade of life.
phototherapy (n = 35; 17.9%), clobetasol (n = 33;
16.9%), and methotrexate (n = 18; 9.2%).
Phototherapy with acitretin was received by 27
patients (13.8%) and acitretin with clobetasol by 17
patients (8.7%) (Table III).

Among the 1458 patients in SIA, 769 had the
complete data key to be tracked in SIH (52.7%), of
whom 151 (19.6%) were hospitalized during the
study period, with a total 277 admissions (Fig 2). The
admission rate was 360 per 1000. The most frequent
admission diagnoses were sepsis or an unspecified
bacterial infection (A41.9 or A49.9; n = 14; 5%),
atopic dermatitis (L20.9; n = 6; 2.2%), and GPP
(L40.1; n = 5; 1.8%).

Eight of the 151 hospitalized patients (5.3%) died
during hospital stay, 2.88 per 100 cases. For them,
infection was the main cause of admission: sepsis
(n = 3; 37.5%) and unspecified bacterial infection
(n = 2; 25%). The other causes were malignancy
(n = 2; 25%) and liver, gallbladder, or bile duct
trauma (n = 1; 12.5%).
DISCUSSION
This is one of the largest GPP population study

and the first assessing GPP in Brazil. Our study
identified 1458 outpatients with GPP in DATASUS
(4.9% of all psoriasis cases), in line with the
European Federation of Psoriasis Patient
Associations (EUROPSO).7 We calculated the preva-
lence of GPP considering only SUS dependents
(0.0009%). Because Brazilian citizens with private
health insurance plans can also use the public system
for procedures or medication (eg, acitretin dispen-
sation, frequently not available in the private
setting), we also estimated the prevalence to be
 to 50 51 to 60 61 to 70 71 to 80 >80
(Years)

stribu�on

Male

number of patients according to sex and



Table I. Prevalence of GPP in each Brazilian state
and federal district

Brazilian states

Inhabitants per

federative unit*

Prevalence (per

100,000 inhabitants)

Acre 894,470 0.4
Alagoas 3,351,543 0.1
Amap�a 861,773 0.1
Amazonas 4,207,714 0.4
Bahia 14,930,634 0.4
Cear�a 9,187,103 0.2
Esp�ırito Santo 4,064,052 2.2
Federal District 3,055,149 0.1
Goi�as 7,113,540 0.5
Maranh~ao 7,114,598 0.2
Mato Grosso do Sul 2,809,394 0.2
Mato Grosso 3,526,220 0.1
Minas Gerais 21,292,666 1
Par�a 8,690,745 0.1
Para�ıba 4,039,277 1
Paran�a 11,516,840 1.2
Pernambuco 9,616,621 0.2
Piau�ı 3,281,480 0.1
Rio de Janeiro 17,366,189 0.1
Rio Grande do Norte 3,534,165 0.2
Rio Grande do Sul 11,422,973 1
Rondônia 1,796,460 0.1
Roraima 631,181 0
Santa Catarina 7,252,502 0.6
S~ao Paulo 46,289,333 1.3
Sergipe 2,318,822 1
Tocantins 1,590,248 0.1

*From the Instituto Brasileiro de Geografia e Estatistica (IBGE).

https://ftp.ibge.gov.br/Estimativas_de_Populacao/Estimativas_20

20/POP2020_20210204.pdf. Accessed March 31 2021.

Table II. Comorbidities associated with GPP in an
outpatient setting

ICD-10 code Disease* N (%)

L40.0 Psoriasis vulgaris 372 (25.5)
L40.8 Other psoriasis 91 (6.2)
C84.0 Mycosis fungoides 76 (5.2)
C84.5 T-cell lymphoma: other and

unspecified T-cell
lymphomas

69 (4.7)

B18.2 Chronic viral hepatitis C 69 (4.7)
L40.4 Guttate psoriasis 42 (2.9)
L40.2 Acrodermatitis continua 39 (2.7)
C84.1 Sezary disease 30 (2.1)
L40.3 Pustulosis palmaris et plantaris 27 (1.9)
L86 Keratoderma in disease

classified elsewhere
24 (1.6)

L98.9 Disorder of skin and
subcutaneous tissue,
unspecified

24 (1.6)

L40.5 Arthropatic psoriasis 23 (1.6)
L40.9 Psoriasis, unspecified 14 (1.0)
C80 Malignant neoplasm without

specification of site
13 (0.9)

M54.5 Chronic low back pain 12 (0.8)
M25.5 Pain in unspecified joint 10 (0.7)
I10 Essential (primary)

hypertension
8 (0.5)

L80 Vitiligo 8 (0.5)
H44.8 Other disorders of globe 8 (0.5)
H40.1 Open-angle glaucoma 7 (0.5)

ICD, International Classification of Diseases, 10th revision.

*Other comorbidities were associated in\0.5% of the patients.
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0.0007% considering the total Brazilian population to
be at risk. In both the scenarios, the prevalence was
extremely low, indicating that GPP is a rare disease,
and in accordance with previous data.4,6,11

In this database, all age groups are affected by
GPP, as previously described.15 The predominance
of GPP in adulthood has been demonstrated, and in
our sample, the sixth decade of life had the largest
number of patients.4,16,17

Regional disparities (81% of cases in the south and
southeast regions and prevalence variation among
states) need to be highlighted. Previous prevalence
studies in Brazil have identified a higher prevalence
of psoriasis in the south and southeast regions than
in other regions.9 Although genetic characteristics
may have an effect, other issues such as variable
access to health care or a dermatologist,
heterogeneous notification rates, and, possibly,
GPP underdiagnosis might be involved.

Most of the concomitant diagnoses were
dermatological, either a GPP differential diagnosis
or others. This study design did not define whether
they are related. This also raises concerns about
misdiagnosis because dermatologic diagnoses are
not straightforward for general physicians. The
precision of ICD-10 code registration might also
have interfered. According to the data presented
here, overlapping psoriasis phenotypes might also
have occurred. Comorbidities usually described in
association with psoriasis and GPP, such as meta-
bolic syndrome and its components, were not
frequent in our sample.18-21 One explanation is that
low-cost medications and primary care visits do not
require ICD-10 code recording, making them
invisible to the outpatient system.

GPP is a disease without specific treatment
guidelines. Recommendations have been adapted
from PV treatment protocols.20 Our analysis
showed that acitretin, cyclosporine, and metho-
trexate were frequently used as opposed to biologic
agents, as described in another publication.22 More
than 98% of the patients received monotherapy for
at least 1 month during the study period. Among

https://ftp.ibge.gov.br/Estimativas_de_Populacao/Estimativas_2020/POP2020_20210204.pdf
https://ftp.ibge.gov.br/Estimativas_de_Populacao/Estimativas_2020/POP2020_20210204.pdf


Table III. Treatment frequencies

Monotherapy N (%)

Nonbiologic systemic therapy 1270 (87.1)
Topical agent 241 (16.5)
Phototherapy 117 (8.0)
Biologic agent 79 (5.4)
Combination of 2 agents
Topical agent 1 nonbiologic systemic
therapy

96 (6.6)

Topical agent 1 phototherapy 45 (3.1)
Phototherapy 1 nonbiologic agent 34 (2.3)
2 topical agents 33 (2.3)
2 nonbiologic systemic therapy 24 (1.6)
Nonbiologic 1 biologic systemic therapy 8 (0.5)
Topical agent 1 biologic systemic therapy 1 (0.1)

Combination of 3 agents
2 topical agents 1 nonbiologic systemic
therapy

16 (1.1)

Topical agent 1 phototherapy 1
nonbiologic systemic therapy

12 (0.8)

2 topical agents 1 phototherapy 2 (0.1)
Phototherapy 1 2 nonbiologic systemic
therapies

2 (0.1)

Topical agent 1 2 nonbiologic systemic
therapies

1 (0.1)

Combination of 4 agents
Nonbiologic 1 biologic 1 2 topical agents 1 (0.1)

Fig 2. Patient funnel and data linkage from the outpatient
database (SIA) to inpatient database (SIH). ICD, Interna-
tional Classification of Diseases; SIA, Sistema de In-
formaç~oes Ambulatoriais; SIH, Sistema de Informaç~oes
Hospitalares.
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them, 59% received acitretin. The Ministry of Health
protocol considers acitretin as the first choice
for pustular psoriasis, and other options are
recommended for moderate-to-severe plaque
psoriasis.20 Additionally, previous publications
have considered cyclosporine and methotrexate as
first-line treatments.21,22

Treatment combinations were provided to almost
15% of the patients. Especially for this group, disease
control was not easily achieved. This profile, together
with a considerable number of deaths, highlights the
need for more efficacious GPP therapies. A study of
retrospective data from 5 German university centers
showed that 31.4% and 27.3% of treated patients
reached partial and no response, respectively,
reinforcing the need for satisfactory treatment.17

Of the total, 53% of outpatients could be tracked
in SIH. We found 277 hospital admissions, with no
absolute predominance of any cause, but the most
frequent cause was bacterial infection, followed by
GPP, atopic dermatitis, and other psoriasis forms. As
for outpatients, we speculate that GPP diagnosis in
the hospitalized patients might also have been
inaccurate because it is a rare disease, with low
physician awareness. During hospitalizations, the
precision of dermatologic diagnoses made by
nondermatologists has been reported to be as low
as 24%.23 If we assume the admission codes of GPP
differential diagnosis and its complications as
GPP-related admissions, it would be responsible
for at least 15% of all the 277 hospitalizations. Of
interest, a previous study reported psoriasis
as the cause of 4%-37% of all dermatologic
admissions.24,25 Our analysis revealed 168 different
ICD-10 admission codes, without a clear connection
between these and GPP.

Eight patients (5.3% of the 151 hospitalized)
died during hospitalization, and almost 3% of the
admissions led to deaths, although the relationship
between the deaths and GPP could not be
established. Historically, in a case series, the
deaths of patients with GPP due, directly or
indirectly, to the disease and its treatment reached
26 of 106 (32%), and some studies have suggested
that fatal outcomes have recently decreased to
2%-7%.4,5,21 The most frequent cause of admission
for these patients was infection, as described in
previous articles, which indicates that early and
precise identification of GPP and its complications
is necessary, especially in patients who require
hospitalization.26

With regard to limitations, we can mention that
this study was based on retrospective data from
claims databases, which might have been
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influenced by misclassification and a selection
bias. Although the validity of ICD codes for
care-sensitive conditions has been accessed for
inpatients in Brazil, 1 major limitation of this study
is the absence of specific validation of the GPP and
psoriasis ICD codes in the country.27 Data quality
and precision might have varied among Brazilian
federative units because of heterogeneity in
reporting procedures, health care facilities, and
access to specialized services. The prevalence was
estimated using data from a delimited period of
time, considering unique patients identified, in 2
possible at-risk population scenarios. Finally,
because we did not assess individual patient
medical records, a clear relation between the
outpatient concomitant ICD-10 codes and hospital
admission ICD-10 codes with GPP could not be
established.

CONCLUSIONS
This is the first GPP epidemiologic study in Brazil

and includes a large portion of its population. It has
limitations related to its retrospective database
design, but the large sample size reveals important
information about GPP in the country. We can
conclude that it is a very rare disease that affects
individuals of all ages and both sexes, with
widespread geographic distribution. Acitretin is
largely used as in other countries. The numbers of
hospitalizations and deaths were considerable in this
cohort, with infections and dermatologic diseases as
the main admission causes. Satisfactory disease con-
trol in outpatient and inpatient settings is yet to be
achieved. Prospective data are expected to
better characterize GPP and response to clinical
interventions.
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