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Suplementacao dietética com acidos  ®
gamalinolénico, linoleico e oleico
diminui a expressao de PPAR-gama

e auxilia o derivado tetraciclinico a
reduzir a expressao de NOD2 em
pacientes com acne vulgar™**

Prezado Editor,

Acne vulgar (AV) é uma dermatose imunoinflamatodria de
glandulas sebaceas (GS), epitélio interanexial (El) e foliculos
pilosos (FP); nela, ha sintese lipidicas e expressao citocinica
por interacdo microrganismos-células. Na AV, receptores
Toll-like tipo 2 (TLR2) e 4 (TLR4), nucleotide oligomeriza-
tion domain-like, tipo 1 (NOD1) e 2 (NOD2) e peroxisome
proliferator-activated receptor gamma (PPARG) regulam a
expressao das GS, a diferenciacao celular e o metabolismo
de macronutrientes.’ Os acidos graxos (AG) dietéticos pare-
cem influenciar a AV pelo desequilibrio dos AG 6mega-3 e
-6.2 Nossa hipotese € de que a suplementacdo com acidos
gamalinolénico (AGL), linoleico (AL) e oleico (AO), com ou
sem limeciclina (LM), interfere na expressao de TLR1, TLR2,
NOD1, NOD2 e PPARG na AV.

Conduzimos estudo aberto, prospectivo, randomizado
nao placebo-controlado, aprovado pelo Comité de Etica em
Pesquisa da Pontificia Universidade Catélica de Campinas
(PUC-Campinas) (protocolo 387/09) e Faculdade de Medicina
da Universidade de Sao Paulo (FMUSP) (229/10), no Servico
de Dermatologia da PUC-Campinas; Departamento de Der-
matologia da FMUSP; Laboratério de Patologia Experimental
da Universidade Federal do Rio Grande do Sul (UFRGS); e
Programa de Pés-graduacdo em Ciéncias da Saude do Ins-
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tituto de Assisténcia Médica ao Servidor PUblico Estadual
(IAMSPE) de Sao Paulo, resultando nos Doutorados do pri-
meiro e ultimo autores. Houve apoio financeiro do Fundo de
Apoio da Sociedade Brasileira de Dermatologia (Funaderm)
e doacdo de LM (Tetralysal®, 300 mg) e AGL/AL/OL (Tiliv L,
1.000 mg; 480 mg/dia, 1.200 mg/dia e 510 mg/dia, respec-
tivamente, de AGL/AL/OL) por Galderma Brasil Ltda., Sao
Paulo, SP, Brasil, e Arese Pharma Ltda., Valinhos, SP, Brasil,
respectivamente.

Quarenta e cinco pacientes do sexo masculino com acne
papulopustulosa ou cistica, entre 13 e 38 anos, leram,
entenderam, assinaram Termo de Consentimento Livre e
Esclarecido e foram randomizados em trés grupos (1:1:1)
terapéuticos por 90 dias: Grupo 1, LM 300 mg/dia; Grupo 2,
AGL/AL/OL 1.000 mg/dia; ou Grupo 3, Grupo 1+Grupo 2.
Papulas, pustulas e cistos foram contados nas visitas 1, dia 0
(D0); 2, D30; 3, D60; e 4, D90. Fez-se biopsia de lesao papu-
lopustulosa em DO e D90 para analise imuno-histoquimica de
TLR1, TLR2, NOD1, NOD2 e PPARG, avaliados por trés patolo-
gistas pelo seguinte escore de intensidade: inexistente (0),
fraco (1), médio (2) e forte (3).

As médias obtidas antes e depois do tratamento foram
comparadas entre os grupos e lesdes. As variaveis quan-
titativas foram descritas por média e desvio-padrao,
comparando-se aquelas com distribuicdo simétrica por ana-
lise de variancia (ANOVA), seguido de post-hoc de Tukey;
avaliacao intergrupos, com teste de Kruskal-Wallis para
dados nao paramétricos; e intragrupos, com Wilcoxon.
Usou-se estatistica descritiva, com desvio-padrao, valores
minimo e maximo e medianas com nivel de significancia
de 5% (p<0,05) e pacote estatistico IBM SPSS versao 20.

Dos 45 individuos, 36 (80%) terminaram o estudo: 11 do
grupo 1; 13 do grupo 2; e 12 do grupo 3. Nao houve diferenca
estatistica entre os grupos (p=0,626). A relacao de sujeitos
com acne papulopustular e cistica para os grupos 1, 2 e 3 foi
similar, e nao houve diferencas para fototipos (p=0,548) e
tempo de evolucao da doenca (p=0,959) - tabela 1.

Notou-se que houve diminuicdo significativa do nimero
de comeddes e cistos ao longo da pesquisa (p<0,001),
sem diferenca entre os grupos e sem alteracdo em
comeddes e cistos. As pustulas diminuiram significativa-
mente (p<0,001), sem interferéncia do tempo, diferenca
entre os grupos (p=0,049) (tabela 2). Contudo, papulas e
o total de lesdes de AV variaram entre os grupos no estudo
(p=0,049 e p=0,011; interacdo grupo x visita) - tabela
2. Houve diminuicdo de comeddes e pustulas em todos os
grupos e visitas em relacdo a DO, exceto entre as D60 e

253


https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2022.01.011&domain=pdf
https://doi.org/10.1016/j.abd.2020.11.013
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
https://orcid.org/0000-0003-0320-5485
https://orcid.org/0000-0002-6973-2395
https://orcid.org/0000-0003-2813-3553
https://orcid.org/0000-0002-9634-1373
https://orcid.org/0000-0002-9562-1517
https://orcid.org/0000-0001-5007-9210
mailto:drsrini@gmail.com
https://doi.org/10.1016/j.abdp.2020.11.006
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2022.01.011&domain=pdf
https://doi.org/10.1016/j.abd.2020.11.012
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0055
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0060
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0065
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0070
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0075
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0080
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0085
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0090
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0095
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
http://refhub.elsevier.com/S2666-2752(21)00306-4/sbref0100
https://orcid.org/0000-0001-9605-0798
https://orcid.org/0000-0003-0725-1649
https://orcid.org/0000-0002-9671-5603
mailto:felipecerci@ufpr.br
https://doi.org/10.1016/j.abdp.2021.12.003
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2022.01.011&domain=pdf
https://doi.org/10.1016/j.abd.2020.11.016

CARTA - INVESTIGACAO

Tabela 1  Caracteristicas dos pacientes com AV incluidos no estudo
Variaveis Grupos de tratamento valor de p
Grupo 1 Grupo 2 Grupo 3
(n=11) (n=13) (n=12)
Idade (anos) 0,626
Média (DP) 17,5 (3,9) 17,7 (4,7) 19,6 (6,2)
Mediana (min-max) 17 (13 - 28) 16,5 (16 - 31) 17 (15 - 38)
Grau da AV 0,327
Papulopustular 9 (81,8) 11 (84,6) 10 (83,3)
Cistos 2 (18,2) 2 (15,4) 2 (16,7)
Fototipo 0,548
Il 3(27,2) 3(23,1) 3 (25)
1] 4 (36,4) 2 (15,4) 3 (25)
v 4 (36,4) 8 (61,5) 6 (50,0)
Tempo de doenca (anos) 0,959
Média (DP) 5,3 (2,8) 5,6 (3,6) 6,4 (4,4)
Mediana (min-max) 4,5 (2 -12) 4,5 (2 - 15) 5,0 (3 -18)

DP, desvio-padrao; Min, minimo; Max, maximo; n, nimero; p, probabilidade de se observar um resultado tao ou mais extremo que o da
amostra, supondo que a hipotese nula seja verdadeira; AV, acne vulgar.

as D90 (p=0,966). Para cistos, houve diminuicao, exceto a
partir da D30 (tabela 3).

Pela imuno-histoquimica, em DO inexistiu diferenca entre
os grupos e sitios histologicos analisados. No D90, houve
diferenca NOD2 no IE entre os grupos (grupo 1 com valores
maiores que 2 e 3). A mediana de NOD2 no IE foi 2 nos trés
grupos, com valor maximo no grupo 1 superando os demais,
indicando distribuicao de valores algo mais alto no grupo 1.
Nas comparacoes intragrupos, houve diminuicao do PPARG
na GS no grupo 2 (p=0,016) e aumento significativo do NOD2
no FP no 1 (p=0,011) - tabela 4.

A reducao de lesodes inflamatorias nos grupos com LM no
tratamento (grupos 1 e 3) era prevista, pois é uma das tetra-
ciclinas escolhidas na abordagem da AV inflamatéria, com
grande penetracao cutanea.**

Costa et al., em 2007, apontaram uma nao resposta cli-
nica no uso da suplementacao de AGL/AL/AO, comparada
a placebo, na AV, mas possivel melhora no tamanho da GS,
vista em biopsias pré e pos-tratamento.> Nosso estudo, con-
tudo, indicada uma possivel utilidade do AGL/AL/AQO para
comedodes e cistos, confirmando as suposicoes remotas de
Rustin.®

Os NODs sao ativados por peptideoglicanos muramilicos
bacterianos, combinados ou nao aos TLR. Assim, o resul-
tado observado em NOD2 pode vir do controle da inflamacao
microrganismo-mediada, ja que a superexpressao de NOD2
reduz a proliferacao clonal.”

O PPARG age na modulacédo sebocitica. Sua reducdo na
GS, induzida por AGL/AL/AQ, pode ser a causa do aumento
dos acidos laurico, miristico e palmitico sob igual terapéu-
tica, sugerindo o mesmo papel sobre os efeitos de reducao
de NOD2 no EI.°

Nos grupos 2 e 3, usou-se AGL/AL/AO. Logo, sugeri-
mos que sua administracao cause reducao de PPARG nos
sebdcitos no grupo 2 e do NOD2 no ElI de ambos os gru-
pos 2 e 3, reforcando a hipotese de suplementacao benéfica
com AGL/AL/AO para AV comedoniana e cistica.’” Logo, os

AG com grande potencial bactericida poderiam reduzir as
concentracoes de Cutibacterium acnes e, assim, a expressao
dos receptores bactéria-ativados. Curiosamente, a LM iso-
lada aumentou a marcacao de NOD2 nos FP, necessitando de
mais estudos elucidativos. Sobre PPARG e NOD2, como estao
inversamente relacionados as papulas no grupo 3, talvez eles
possam ser recrutados nas fases iniciais da dermatose.

Podemos entao concluir que a administracao diaria de LM
e/ou AGL/AL/AQ interfere em marcadores pré-inflamatorios
na AV e a suplementacao com AGL/AL/AO poderia ser adju-
vante no tratamento da AV.
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Tabela 2  Estatistica descritiva das les6es segundo grupo e tempo de tratamento
Visita NUmero de lesdes Grupo 1 Grupo 2 Grupo 3 Valor de p
DO Comedoes 0,328
Média (DP) 18,4 (5,7) 23,2 (10,7) 25,5 (13,0)
Mediana (min-max) 18,5 (12-29) 23,0 (5-38) 27,0 (5- 46)
Papulas 0,162
Média (DP) 11,3 (4,9) 13,6 (4,6) 14,3 (7,3)
Mediana (min-max) 9,5 (6-22) 12,0 (8-25) 12,0 (6-35)
Pustulas 0,290
Média (DP) 7,3 (4,9) 10,1 (5,4) 9,4 (6,5)
Mediana (min-max) 8 (2-18) 9 (3-22) 8 (2-26)
Cistos 0,496
Média (DP) 1,0 (2,0) 0,4 (0,9) 2,9 (5,5)
Mediana (min-max) 0 (0-6) 0 (0-3) 0 (0-16)
Qualquer lesao 0,156
Média (DP) 38,0 (14,5) 47,2 (16,4) 52,1 (23,0)
Mediana (min-max) 38 (20-71) 41,5 (24-83) 49 (18-99)
D30 Comedoes 0,175
Média (DP) 14,8 (4,6) 18,9 (8,7) 20,3 (9,1)
Mediana (min-max) 14 (8-22) 18 (4-32) 22 (3-33)
Papulas 0,156
Média (DP) 7,3 (4,2) 9,5 (3,4) 8,1 (5,3)
Mediana (min-max) 7 (2-16) 9 (4-16) 7 (3-24)
Pustulas 0,374
Média (DP) 3,8 (3,5) 5,6 (3,0) 5,4 (4,4)
Mediana (min-max) 3 (0-10) 5,5 (1-11) 4 (0-15)
Cistos 0,160
Média (DP) 0,3 (0,9) 0,0 (0,0) 1,5 (3,5)
Mediana (min-max) 0 (0-3) 0 (0-0) 0 (0-12)
Qualquer lesao 0,142
Média (DP) 26,1 (10,3) 33,9 (14,0) 35,4 (15,3)
Mediana (min-max) 26,5 (10-49) 31,5 (12-57) 36 (12-67)
D60 Comedoes 0,296
Média (DP) 12,8 (4,0) 17,5 (9,0) 15,6 (6,6)
Mediana (min-max) 13 (8-20) 16 (4-33) 16 (3-26)
Papulas 0,009
Média (DP) 5,1 (2,5) 8,9 (3,7) 5,1 (3,9)
Mediana (min-max) 5 (1-10) 8,5 (3-15) 5 (0-16)
Pustulas 0,022
Média (DP) 2,6 (1,9) 5,6 (3,2) 2,4 (2,9)
Mediana (min-max) 3,5 (0-5) 5 (1-12) 1 (0-8)
Cistos 0,149
Média (DP) 0,0 (0,0) 0,0 (0,0) 0,6 (1,7)
mediana (min-max) 0 (0-0) 0 (0-0) 0 (0-6)
Qualquer lesao 0,060
Média (DP) 20,4 (6,7) 31,9 (12,9) 23,8 (10,6)
Mediana (min-max) 22,5 (9-27) 32,5 (13-55) 25,5 (7-43)
D90 Comedoes 0,19
Média (DP) 11,8 (3,8) 16,7 (8,0) 13,4 (6,3)
Mediana (min-max) 12 (6-20) 14 (5-30) 12 (3-25)
Papulas 0,003
Média (DP) 4,5 (2,7) 8,4 (4,2) 3,8 (2,3)
Mediana (min-max) 3,5 (1-10) 9 (3-18) 3 (0-8)
Pustulas 0,003
Média (DP) 2,2 (2,6) 6,2 (4,1) 1,6 (1,7)
Mediana (min-max) 1,5 (0-9) 7 (1-13) 1 (0-4)
Cistos <0,001
Média (DP) 0,0 (0,0) 0,0 (0,0) 0,6 (1,7)
Mediana (min-max) 0 (0-0) 0 (0-0) 0 (0-6)
Qualquer lesao 0,006
Média (DP) 18,4 (6,5) 31,4 (11,6) 18,8 (9,0)
Mediana (min-max) 18,5 (8-27) 36 (11-48) 18,5 (6-32)

DP, desvio-padrao; Min, minimo; Max, maximo; n, nimero; p, probabilidade de se observar um resultado tdao ou mais extremo que o da
amostra, supondo que a hipotese nula seja verdadeira.
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Tabela 3 Comparagdes multiplas dos nimeros de lesGes nas visitas para os grupos de tratamento

Lesao Comparacao Diferenca média Erro padrao Valor de p
estimada
Comedoes DO vs. D30 4,450 0,674
<0,001
DO vs. D60 7,175 1,095
<0,001
DO vs. D90 8,500 1,232
<0,001
D30 vs. D60 2,725 0,556
<0,001
D30 vs. D90 4,050 0,748
< 0,001
D60 vs. D90 1,325 0,368 0,005
Pustulas DO vs. D30 4,000 0,473
< 0,001
DO vs. D60 5,425 0,669
<0,001
DO vs. D90 5,625 0,916
< 0,001
D30 vs. D60 1,425 0,434 0,012
D30 vs. D90 1,625 0,702 0,113
D60 vs. D90 0,200 0,429 0,966
Cistos DO vs. D30 0,850 0,224 0,001
DO vs. D60 1,225 0,301
< 0,001
DO vs. D90 1,450 0,352
<0,001
D30 vs. D60 0,375 0,224 0,341
D30 vs. D90 0,600 0,301 0,197
D60 vs. D90 0,225 0,224 0,747

D30, 30 dias de estudo; D60, 60 dias de estudo; D90, 90 dias de estudo; p, probabilidade de se observar um resultado tao ou mais extremo
que o da amostra, supondo que a hipotese nula seja verdadeira.

Tabela 4 Tabela comparativa entre e dentro dos grupos para a avaliacao pelo escore

Grupo 1 (n=11) Grupo 2 (n=13) Grupo 3 (n=12)

DO D90 Pc DO D90 Pc DO D90 Pc PDO¢ PD90¢

Epitélio
PPARG 2 (0-3) 2(0-3) 0,603 2(0-3) 1(0-3) 0,088 3 (0-3) 1 (0-3) 0,184 0,340 0,482
NOD1 3(2-3) 3(2-3) 0,317 3(2-3) 3(1-3) 0,480 3(1-3) 3 (1-3) 0,180 0,797 0,177
NOD2 2(1-3)  2(2-3)* 0,063 2(0-3) 2(1-2)° 0,102 1,5(0-3) 2(1-2> 0,999 0,500 0,001
TRL2 2(0-3) 2(1-3) 0,317 1(1-3) 2(0-3) 0,480 1(1-3) 1 (0-3) 0,739 0,370 0,794
TRL4 1(0-3) 1(0-2) 0,999 1(0-3) 1(0-3) 0,627 1 (0-3) 1 (0-3) 0,720 0,404 0,503

Gldndula
PPARG 2 (1-3) 2(1-3) 0,180 2(2-3) 2(0-3)  0,016° 2 (1-3) 2(1-3) 0,132 0,146 0,091
NOD1  2(1-3) 2(1-3) 0,366 2(1-3) 2(0-3) 0,589  2(1-3) 2(2-3) 0,09 0,696 0,197
NOD2 2 (0-3) 2 (1-3) 0,107 2 (0-3) 2 (1-3) 0,317 1(1-2) 2 (1-3) 0,107 0,331 0,560
TRL2 1(0-3) 1(0-2) 0,084 0(0-3) 1(0-2) 0,480 1(0-2) 1(0-3) 0,271 0,083 0,777
TRL4  0(0-2) 0(0-2) 0,99 0(0-2) 0(0-2) 0,890 0(0-3) 1(0-3) 0,546 0,440 0,067

Foliculo
PPARG 0(0-3) 1(0-2) 0,739 1(0-3) 0(0-3) 0,429 1(0-2) 1(0-3) 0,454 0,941 0,299
NOD1 3(1-3) 3(1-3) 0,705 2 (0-3) 2 (0-3) 0,874 2 (0-3) 2 (1-3) 0,386 0,405 0,499
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Tabela 4  (Continuacdo)
Grupo 1 (n=11) Grupo 2 (n=13) Grupo 3 (n=12)
DO D90 Pc DO D90 Pc DO D90 Pc PDO? PD90¢
NOD2 1(0-2) 2 (0-3) 0,011¢ 1 (0-2) 1(0-2) 0,705 0,5 (0-1) 1 (0-2) 0,084 0,082 0,092
TRL2 1(0-3) 1 (0-2) 0,236 0 (0-3) 1(0-2) 0,999 1 (0-1) 1 (0-2) 0,206 0,388 0,449
TRL4 0 (0-2) 1 (0-2) 0,480 0 (0-2) 0 (0-3) 0,726 0,5 (0-3) 1 (0-2) 0,850 0,565 0,304

Dados apresentados pela mediana (minimo-maximo).

a Letras diferentes representam distribuicoes diferentes estatisticamente.
b L etras diferentes representam distribuicdes diferentes estatisticamente.

¢ Teste de Wilcoxon.
d Teste de Kruskal Wallis.
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