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Resumo Hiperzinquemia e hipercalprotectinemia sao doencas inflamatérias raras causadas
por mutacao no gene PSTPIP1, com desregulacao no metabolismo da calprotectina, que € uma
proteina quelante de zinco com propriedades antimicrobianas e pré-inflamatorias. Reporta-
mos o caso de uma mulher de 20 anos com Ulceras cutdneas persistentes, compativeis com
pioderma gangrenoso, déficit de crescimento e anemia cronica, que levaram ao diagnodstico
de hiperzinquemia e hipercalprotectinemia. Sugere-se a dosagem de zinco e calprotectina em
casos compativeis.
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sistémica cronica, lesdes cutaneas, artralgia/artrite, hepa-
toesplenomegalia, pancitopenia e déficit de crescimento,
descrita em 1985." Sua causa esta relacionada com uma
mutacdao no gene ‘‘proline-serine-threonine phosphatase-
-interacting protein 1’’ (PSTPIP1), a qual acarreta uma
desregulacao no metabolismo da calprotectina. Essa pro-
teina tem capacidade quelante de zinco e apresenta

Introducao

Hiperzinquemia e hipercalprotectinemia (Hz/Hc) é uma
desordem autoinflamatéria caracterizada por inflamacao
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atividade antimicrobiana e proé-inflamatoéria. Raros casos,
sobretudo com detalhamento dos aspectos dermatoldgicos,
foram descritos na literatura e nenhum ¢é proveniente da
América Latina (tabelas 1 e 2).2*

Relato de caso

Mulher de 20 anos relatava lesdes cutaneas ulceradas
persistentes com gravidade oscilante havia 5 anos, dor
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Tabela 1 Relatos de casos de Hz/Hc descritos na literatura com avaliacdo dermatoldgica’>*
Relatos prévios Relato
Atual

Idade ao diagnostico 18 18 9 14 35 21 10 5 20
Sexo M M F M F M F M F
Crescimento Reduzido Reduzido Reduzido Reduzido Normal Normal Reduzido Reduzido Reduzido
Hepatoesplenomegalia - Sim Sim Sim Sim Sim Sim Sim Sim
Alteracoes PG Vasc Nao Nao Vasc, Vasc, PG Lesoes PG
dermatologicas eczema Ulceras palpebras
Alteracoes = Artrite Artrite Artrite Artrite, Artrite Artrite Artrite Artrite
reumatologicas uveite
PCR (< 10 mg/L) - 41-143 100-200 22 17 45-146 60 108 35
Hemoglobina (g/L) - 8 9 10,9 12,5 8 5,5 7,6 7,3
Zinco (10-18 um/L) 120-197 180-200 82-96 160-200 175 77 183 152 138
Calprotectina - 6,5 1,4-2,55 9 6,1 1,5 12,5 2,3 0,6

(< 0,001 g/L)

PCR, proteina C-reativa; PG, pioderma gangrenoso; Vasc, vasculite.

Tabela 2 Resumo das caracteristicas clinicas dos casos de
Hz/Hc com alteracdes cutaneas relatadas
Caracteristica Valor
Idade ao diagnéstico (anos)® 18,1 (8,7)
Sexo
Feminino 3/7 (43%)
Masculino 4/7 (57%)
Hepatoesplenomegalia 6/6 (100%)
Déficit de crescimento 5/7 (71%)

Artrite 6/6 (100%)
Anemia 5/6 (83%)
Hemoglobina (g/L)? 8,2 (2,1)
Zinco sérico (um/L)?2 153,4 (35,4)
Calprotectina (g/L)° 4,9 (1,5-6,1)

3 Média (desvio-padrao).
b Mediana (1° quartil - 3° quartil).

abdominal recorrente com episodios de diarreia e dores
articulares em joelhos acompanhadas de edema e eri-
tema local desde a infancia. Relatava anemia croénica
nao responsiva a diversos tratamentos. No exame fisico,
apresentava baixa estatura (percentil <3%), Ulceras de
bordas violaceas, entremeadas por tecido cicatricial e pus-
tulas, com centro granuloso friavel, sangrante, presenca
de exsudato purulento e crostas hematicas que aco-
metia, palpebras inferiores, mamas e pernas, além de
hepatoesplenomegalia pronunciada (fig. 1A, 1B e 1C).
O exame histopatologico das lesdes cutaneas mostrou-se
inespecifico, porém compativel com pioderma gangrenoso
(PG). Exames iniciais revelaram pancitopenia, inversao
do padrao albumina/globulina (0,55; normal: 1,9-1,63),
proteina C-reativa elevada (PCR=35; normal: <10mg/L)
e hepatoesplenomegalia a ultrassonografia, revelaram
parénquima preservado com hematopoiese extramedu-
lar na histopatologia de biopsia hepatica. Apresentava
hipertensao portal com varizes esofagicas e osteoporose
pronunciada com fratura patoldgica em T12.

Considerando a hipotese diagnostica de Hz/Hc, foram fei-
tas dosagens séricas de zinco e calprotectina, obtiveram-se
os valores de 869 pg/L (normal: 70-120 ng/L) e 642 pg/L
(normal: <1,6 ug/L), respectivamente.

Foram iniciadas ciclosporina A (3,5 mg/kg/dia) e predni-
solona (1,5mg/kg/dia), evolui com cicatrizacao das lesées,
ganho de peso e melhoria parcial da anemia, porém a
resposta terapéutica piorou apos regressao dos niveis de
imunossupressao, evoluiu com o agravamento de lesoes pre-
existentes e a formacao de lesao ulcerada no ponto de
feitura da biopsia hepatica transcutanea, compativel com
patergia (fig. 1D, 1E e 1F). Os niveis de imunossupressiao
foram restaurados e foi associado adalimumabe 40 mg quin-
zenalmente, com melhoria significativa, porém parcial, das
lesoes cutaneas.

Em estudo genético da paciente encontrou-se a variante
€.748G >A p. (Glu250Lys) no éxon 1 do gene PSTPIP1, em
heterozigose. Essa variante substitui um acido glutamico
por uma lisina no codon 250da proteina traduzida, que foi
descrita como patogénica no banco de dados Infervers e Clin-
var (rs28939089) quando associada a sindrome de PAPA (MIM
604416).

Discussao

A Hz/Hc é uma rara condicao autoinflamatéria caracterizada
clinicamente por lesdes cutaneas inflamatdrias pustulosas e
ulcerativas, artrite recorrente, hepatoesplenomegalia, pan-
citopenia e déficit de crescimento, sem predilecao por sexo,
geralmente diagnosticada na juventude. A doenca apresenta
achados laboratoriais caracteristicos, como niveis séricos
extremamente altos do zinco e principalmente da calpro-
tectina (500-12.000 vezes os niveis normais).’

A calprotectina é formada por um complexo de duas
proteinas MRP8/14, ativadores endogenos do receptor Toll-
-like 4 (TLR-4) e pertencentes a familia das alarminas. E
encontrada no citoplasma de neutrdfilos e apresenta intensa
atividade pré-inflamatoria.>® Recentemente, identificaram-
se nesses pacientes mutacdes especificas com alteracao de
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Figura 1

um Unico aminoacido na PSTPIP1, proteina associada ao cito-
esqueleto responsavel pela ativacao de células T e liberacao
de IL-1b. Qutras mutagdes nesse mesmo gene ja foram
associadas a outras doencgas autoinflamatérias, como a sin-
drome PAPA (artrite piogénica, PG e acne), com algumas
semelhancas clinicas com a Hz/Hc, porém nenhuma apre-
sentava niveis tao elevados de calprotectina e zinco.?

Até o momento, nenhum tratamento mostrou-se total-
mente eficaz, com relatos de uso de corticosteroides,
ciclosporina, tacrolimus, inibidores de TNF e IL-1. A Hz/Hc
€ uma doenca multissistémica com sintomatologia inespe-
cifica, porém cronica, e ja se apresenta desde a infancia
na maioria dos casos.”*”’ Os niveis extremamente eleva-
dos de zinco e calprotectina séricos favorecem fortemente
o diagnostico, portanto devem ser considerados em casos
suspeitos.

As alteracoes cutaneas na Hz/Hc foram relatadas como
vasculite, eczemas, Ulceras furunculoides e lesdes necro-
ticas, porém ressalta-se que tendem a ser inflamatérias,
ulceradas, por vezes pruriginosas, com clinica e histopato-
logia semelhantes ao PG, tendem a acometer extremidades
inferiores simetricamente, com relatos de lesdes faci-
ais, particularmente nas palpebras. A observacdo de tais
lesdes cronicas em criangcas e adultos jovens com hepa-
toesplenomegalia, artralgia/artrite, PCR elevado e anemia
microcitica devem levar a suspeita diagndstica de Hz/Hc.

Suporte financeiro

Nenhum.

Lesdes cutaneas antes (direita) e apds (esquerda) seis meses de tratamento.

Contribuicao dos autores

Ludimila Oliveira Resende: Elaboracao e redacao do manus-
crito.

Marilia Formentini Scotton Jorge: Elaboracao e redacao
do manuscrito; participacao intelectual em conduta prope-
déutica e/ou terapéutica de casos estudados.

Juliano Vilaverde Schmitt: Participacdo efetiva na
orientacado da pesquisa; participacao intelectual em conduta
propedéutica e/ou terapéutica de casos estudados.

Conflitos de interesse

Nenhum.

Referéncias

1. Hambidge KM, Norris DA, Githens JH, Ambruso D, Catalanotto
FA. Hyperzincemia in a patient with pyoderma gangrenosum. J
Pediatr. 1985;106:450-1.

2. Holzinger D, Fassl SK, de Jager W, Lohse P, Rohrig UF, Gat-
torno M, et al. Single amino acid switch defines clinically distinct
Proline-Serine-Threonine Phosphatase-Interacting Protein 1 (PST-
PIP1) - associated inflammatory diseases. J Allergy Clin Immunol.
2015;136:1337-45.

3. Sampson B, Fagerhol MK, Sunderkotter C, Golden BE, Richmond
P, Klein N, et al. Hyperzincaemia and hypercalprotectinae-
mia: a new disorder of zinc metabolism. Lancet. 2002;360:
1742-5.

4. Isidor B, Poignant S, Corradini N, Fouassier M, Quartier
P, Roth J, et al. Hyperzincemia and hypercalprotectinemia:


http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0040
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0045
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0050
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055

716 Resende LO et al.

unsuccessful treatment with tacrolimus. Acta Paediatr. 2009;98: 6. Striz I, Trebichavsky I. Calprotectin - a Pleiotropic Mole-

410-2. cule in Acute and Chronic Inflammation. Physiol Res. 2004;53:
5. Ehrchen JM, Sunderkotter C, Foell D, Vogl T, Roth J. The endoge- 245-53.

nous Toll-like receptor 4 agonist ST00A8/S100A9 (calprotectin) as 7. Sugiura T, Goto K, Ito K, Ban K, Okada S, Moriyama A, et al. Effects

innate amplifier of infection, autoimmunity, and cancer. J Leukoc os ciclosporine A in hyperzincaemia and hypercalprotectinaemia.

Biol. 2009;86:557-66. Acta Paediatr. 2006;95:857-60.


http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0055
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0060
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0065
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070
http://refhub.elsevier.com/S2666-2752(19)30058-X/sbref0070

	Lesões extensas tipo pioderma gangrenoso revelando um caso de hiperzinquemia e hipercalprotectinemia: quando suspeitar?
	Introdução
	Relato de caso
	Discussão
	Suporte financeiro
	Contribuição dos autores
	Conflitos de interesse

	Referências

