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PALAVRAS-CHAVE

. Resumo
Bisfosfonatos; - . . . C e L
Introdugdo: A osteonecrose dos maxilares relacionada a medicacao € uma complicacao grave da
Osteonecrose da . : . N = . ;
mandibula: terapia antirreabsortiva e antiangiogénica, com op¢ao de tratamento limitada e grande impacto
. ’ na qualidade de vida do paciente.
Biomarcadores na . . . . s . . N
saliva: Objetivo: Avaliar os fatores de risco associados a osteonecrose dos maxilares relacionada a
’

medicacdo em pacientes oncologicos em tratamento com bifosfonato Além disso, os niveis
salivares de interleucina-6 (IL-6) foram medidos para investigar sua associacao com a gravidade
e o risco de osteonecrose dos maxilares relacionada a medicagao.

Método: Estudo caso-controle com 74 pacientes com metastases 0sseas de tumores solidos e
mieloma multiplo. Os pacientes foram divididos em trés grupos: 1) em tratamento por bifosfo-
nato com osteonecrose dos maxilares relacionada a medicacao; 2) submetidos ao bifosfonato
sem osteonecrose dos maxilares relacionada a medicacao; e 3) pré-tratamento de bifosfonato.
Os dados demograficos e médicos dos pacientes foram coletados para avaliar o risco. A avaliacao
clinica foi feita para diagnosticar osteonecrose dos maxilares relacionada a medicacao e a saliva
nao estimulada foi coletada para quantificacao da IL-6.

Resultados: Observou-se que os pacientes diagnosticados com osteonecrose dos maxilares rela-
cionada a medicacdo foram submetidos a maior nimero de doses de bifosfonato (p=0,001)

Interleucina-6
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e protocolo de infusao mensal (p=0,044; OR=7,75). Pacientes que ndo tiveram acompanha-
mento de rotina com dentistas especializados durante a terapia com bifosfonato e tabagismo
foram associados ao osteonecrose dos maxilares relacionada a medicacdo (p=0,019; OR=8,25
e p=0,031; OR=9,37, respectivamente). O grupo 1 apresentou maior frequéncia de trata-
mento com quimioterapia e corticosteroides concomitantes ao bifosfonato e procedimentos
odontologicos cirtrgicos (p=0,129). Os niveis salivares de IL-6 ndo apresentaram diferenca
estatisticamente significante entre os grupos (p=0,571) ou associacdo com a gravidade do
osteonecrose dos maxilares relacionada a medicacéo (p=0,923).

Conclusd@o: Maior numero de ciclos de bifosfonato, protocolo de infusao mensal, ausén-
cia de acompanhamento odontolégico para manutencao da saide bucal e tabagismo foram
associados ao osteonecrose dos maxilares relacionada a medicacdo. O acompanhamento odon-
tologico especializado durante o tratamento demonstrou ser importante na prevencao dessa
complicacao.

© 2020 Associacao Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este & um artigo Open Access sob uma licenca CC BY (http://

creativecommons.org/licenses/by/4.0/).

Introducao

Os bisfosfonatos (BF) sao agentes antirreabsortivos indicados
para o tratamento de complicacdes esqueléticas associadas
a mieloma multiplo e metastases dsseas de tumores solidos,
além do tratamento de osteoporose e osteopenia.’? Apesar
de seu beneficio clinico, seu efeito colateral é osteonecrose
dos maxilares associada a medicacao (OMAM), que é uma
complicacao grave, com impacto direto na qualidade de vida
dos pacientes e no tratamento oncolégico.?>

A osteonecrose dos maxilares relacionada a medicamen-
tos é definida como a presenca de 0ss0 ou 0sso exposto que
pode ser examinado através de uma fistula intra ou extra-
oral na regido maxilofacial, com persisténcia de mais de 8
semanas, auséncia de radioterapia ou doenca metastatica
na mandibula de pacientes em tratamento atual ou anterior
com agentes antirreabsortivos ou antiangiogénicos.* Os sin-
tomas podem incluir dor, inchaco, eritema e perda de dentes
associada a infeccgoes.’

A frequéncia do uso de BF intravenosos em pacientes com
cancer varia de 1,2% a 9,9%. A frequéncia mais alta esta
associada ao mieloma multiplo e a mais baixa a pacientes
com cancer de mama.?

A fisiopatologia da OMAM ainda nao foi totalmente
elucidada.*® Acredita-se que sua ocorréncia causada por
BF inicie-se com a reducdo do pH apods infeccao oral ou
cirurgia odontologica que causa a liberagao e a ativacao
de niveis toxicos de BF.? Os BFs tém acao antiosteoclastica,
causam uma inibicdo da reabsorcao dssea e, consequente-
mente, uma supressao da remodelagdo dssea e também acao
antiangiogénica, que causa uma isquemia.?> Algumas teo-
rias, ainda sob investigacdao, apontam o efeito dos BFs na
OMAM com inibicao do sistema imunoldgico, suscetibilidade
a infeccdes e toxicidade dos tecidos moles por BFs. ?

A etiologia da OMAM é multifatorial,? como resultado da
associacdo de fatores metabolicos, locais e genéticos.’

Varios estudos avaliaram os fatores de risco para
OMAM.28" Na avaliacdo dos fatores relacionados ao
tratamento do cancer, a OMAM foi associada ao tipo
de BF'"" nimero de infusdes,”'® concomitancia
com corticosteroides's e quimioterapia' Alguns estudos

mostraram uma associacdo entre tabagismo®'® e comorbi-
dades como diabetes e hipotireoidismo® com a OMAM. Na
avaliacdo de fatores locais, foi mostrada uma associacao de
procedimentos cirlrgicos odontoldgicos, como extracao e
OMAM. ™

Existem poucos estudos que analisaram a associacao dos
niveis da interleucina salivar e plasmatica ao processo infla-
matorio no inicio da OMAM.?%2" Valores mais elevados nos
niveis salivar e sanguineo de Interleucina-6 (IL-6) foram
observados no grupo de pacientes com OMAM, quando com-
parado ao grupo de pacientes tratados com bisfosfonatos,
mas sem OMAM, bem como ao grupo controle, sem o uso de
BF (p<0,01), sugeriram que a interleucina 6, IL-6, poderia
ser usada como um marcador que contribui para o diagnds-
tico de OMAM.?° A hiperproducéo de IL-6 foi relacionada a
doencas autoimunes e inflamatérias.?%2

O objetivo deste estudo foi investigar a associacao de
fatores de risco para OMAM em pacientes com cancer em
tratamento com BF. Além disso, objetivamos avaliar os niveis
salivares de IL-6 em pacientes que recebiam tratamento
atual ou nao com BF e sua associacdao com OMAM.

Método

De acordo com a Declaracao de Helsinque para estudos em
seres humanos de 1964, foi feito um estudo caso-controle
apods aprovacao do comité de ética em pesquisa do Instituto
do Cancer de Sao Paulo - Hospital 1 (Protocolo n° 2.981.115)
e Centro de Cancer Erasto Gaertner - Hospital 2 (Protocolo
n° 3.280.348) com a inclusao de 74 pacientes apds assinatura
do termo de consentimento livre e esclarecido (TCLE).

Pacientes com diagnodstico de cancer de mama e outros
tumores com metastase 0ssea (prostata, rim, pulméao, ovario
e utero) e mieloma multiplo foram incluidos no estudo.

Os pacientes foram selecionados por conveniéncia e
divididos em 3 grupos de acordo com os sinais clinicos e tra-
tamento oncologico. O grupo 1 foi composto por 8 pacientes
com diagnostico de OMAM em tratamento com BF, o grupo 2
compreendia 60 pacientes em tratamento com BF, mas sem
exposicdo Ossea, e o grupo 3 era composto por 6 pacien-
tes antes do tratamento com BF. Os pacientes incluidos nos

684


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/

Brazilian Journal of Otorhinolaryngology 2022;88(5):683-690

Figura 1 Imagem mostra OMAM Estagio 2, que ocorreu apds
exodontia e foi incluido no estudo.

grupos 1 e 2 faziam uso de 4mg de acido zoledrénico em
pelo menos 3 doses isoladamente ou apds tratamento com
90mg de Pamidronato. A Ultima dose foi administrada até
6 meses depois da coleta salivar. O intervalo entre os ciclos
de infusao variou de mensal a trimestral.

Pacientes com histdria de radioterapia ou tumores (inclu-
sive metastases) que afetavam a regido da cabeca e pescoco
foram excluidos do estudo. Pacientes submetidos a tra-
tamento cirtrgico para OMAM anterior ou diagndstico de
doencas autoimunes e inflamatdrias, como artrite reuma-
toide, sindrome da artrite idiopatica juvenil e doenca de
Castleman, também foram excluidos da amostra.

Os estagios da OMAM foram classificados em Estagio O:
auséncia de evidéncia clinica de osso necrotico, presenca de
achados clinicos inespecificos com alteracdes radiograficas
e sintomatologia; Estagio 1: osso ou fistula exposto e necro-
tico, assintomatico ou sem infeccdo; Estagio 2: presenca
de osso ou fistula exposto e necrético, infeccao evidenci-
ada por dor e eritema em regiao ossea exposta com ou sem
drenagem purulenta; Estagio 3: osso ou fistula exposto e
necrotico, infeccao e dor, osso exposto e necrotico que se
estendia abaixo da regiao do osso alveolar, resultava em fra-
tura patologica, fistula extraoral, comunicagao oroantral ou
osteolise que se estendia até a borda inferior da mandibula
ou assoalho do seio.” Imagens radiograficas panoramicas
foram avaliadas para que o diagndstico correto pudesse ser
feito, bem como a classificacao da OMAM. A figura 1 mostra
um exemplo de OMAM diagnosticado apds extracao dentaria
e classificado como estagio 2.

Informacdes demograficas (sexo, idade, diagnéstico
oncoldgico/hematoldgico) e tratamento do cancer (tipo e
numero de infusdes de BF, quimioterapia e corticoterapia
concomitante ao tratamento com BF) foram coletadas dos
prontuarios médicos.

Os pacientes foram avaliados quanto a feitura de proce-
dimentos odontologicos durante o tratamento oncoldgico,
como remocao de surtos de infeccao como periodontia,
odontologia, endodontia e procedimentos odontoldgicos
invasivos como extracdes. O acompanhamento odontologico
com dentista especializado durante o tratamento com BF e
a presenca de tabagismo também foram avaliados.

De acordo com a técnica descrita por Navazesh em 1993,
o paciente foi orientado a nao fumar, beber ou se alimen-
tar pelo menos uma hora antes da consulta odontoldgica

para coleta da saliva nao estimulada. O paciente foi ins-
truido a expectorar toda a saliva acumulada na boca em um
tubo Falcon de 15mL por 5 minutos sem engolir em inter-
valos de 60 segundos.? A saliva contaminada com sangue
foi descartada. As amostras de saliva foram imediatamente
refrigeradas e centrifugadas a 3.000g por 10 minutos e
armazenadas a -80° C até a analise.

O ensaio ELISA para IL-6 humana foi usado para
quantificacdo da IL-6 salivar (Elabscience, Texas, EUA), por
meio de deteccdo colorimétrica com variagcao entre valo-
res de 7,81 e 500 pg/mL. Resumidamente, 100 pL de saliva
foram usados em cada po¢o que continha anticorpo especi-
fico para IL-6 humana pré-revestido, com incubacao a 37°C
por 90 minutos. Em seguida, o anticorpo de deteccao biotini-
lado especifico para IL-6 humana foi adicionado e incubado
a 37°C durante uma hora, seguido de 3 lavagens. A amostra
foi conjugada com a enzima Horseradish Peroxidase (HRP),
incubada a 37° C durante uma hora e lavada 5 vezes. Final-
mente, o substrato reagente foi adicionado, incubado a
37°C por 15 minutos e o reagente bloqueador foi adicio-
nado. A medida da densidade o6ptica (DO) no comprimento
de onda de 450 nm foi avaliada por espectrofotometria e o
calculo da concentracdo de IL-6 humana das amostras foi
feito comparando a DO das amostras com a curva padrao
pré-estabelecida. As reacdes foram feitas em duplicata, de
acordo com as orientagdes do fabricante e comparadas entre
os 3 grupos de estudo.

O software Statistical Package for the Social Sciences
(versao 13, SPSS INC) foi usado para a analise dos dados. Foi
feita analise descritiva dos dados com avaliacao de frequén-
cia. O teste de Mann-Whitney e o teste de Kruskal-Wallis
foram usados para analisar as variaveis quantitativas. O
teste de Kolmogorov-Smirnov (n>50) foi usado para anali-
sar a normalidade da distribuicao dos dados. O teste de
Fisher foi usado para as variaveis categoéricas nominais. O
odds ratio foi calculado para avaliar a chance de ocorréncia
de um evento de intervalo de confianca de 95% (1C95%). O
coeficiente de correlacao de Spearman foi usado para avaliar
a associacao dos niveis de IL-6 com a gravidade da OMAM.
Um valor de p < 0,05 foi considerado estatisticamente signi-
ficativo.

Resultados

Dos 74 pacientes avaliados, 78,4% eram mulheres. A média
de idade nos grupos 1, 2 e 3 foram, respectivamente, 63,88,
56,27 e 51,33 anos (p=0,134). Os diagnosticos oncoldgicos
foram cancer de mama (n=45), mieloma multiplo (n=20) e
outros tumores solidos, como cancer de ovario, cancer de
Utero, cancer de rim, e cancer de pulmao (n=9). Os dados
demograficos dos participantes sao apresentados na tabela
1.

A mediana dos niveis salivares de IL-6 para o grupo 1 foi
de 22,34 pg/mL (minimo de 13,86 e maximo de 198,88);
grupo 2, 21,87 pg/mL (minimo de 10,45 e maximo de 75,91);
e grupo 3, 25,27 pg/mL (minimo 19,28 e maximo 88,72),
sem diferenca estatisticamente significante entre os grupos
(p=0,571). Esses resultados sao mostrados na tabela 2. Nao
houve associacao entre os niveis de IL-6 salivar e os estagios
de OMAM (rs=- 0,41 e p=0,923).
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Tabela 1 Distribuicdo demografica entre os Grupos 1, 2 e 3
Grupo Total
1 2 3
Sexo n (%)
Feminino 5 (62,5) 48 (80,0) 5 (83,3) 58
Masculino 3 (37,5) 12 (20,0) 1(16,7) 16
Média de idade (desvio-padrdo) 63,8 (13,1) 56,2 (11,9) 51,3 (10,8)
Diagndstico, n (%)
Cancer de mama 5 (62,5) 36 (60,0) 4 (66,6) 45
Mieloma multiplo 2 (25,0) 17 (28,3) 1(16,7) 20
Outros 1(12,5) 7 (11,7) 1(16,7) 9

Grupo 1, Pacientes tratados com bisfosfonatos e com osteonecrose dos maxilares relacionada a medicamentos; Grupo 2, Pacientes
tratados com bisfosfonatos e sem osteonecrose dos maxilares relacionada a medicacédo; Grupo 3, Pacientes sem tratamento com

bisfosfonatos.

Tabela 2 Niveis salivares de IL-6 (pg / mL) entre os grupos 1, 2 e 3

Grupo

p-valor

1 2

3

Mediana de IL-6
Minimo-Maximo

22,34
(15,78-198,88)

21,87
(10,45-275,91)

25,27
(19,28-88,72)

0,5712

Grupo 1, Pacientes tratados com bisfosfonatos e com osteonecrose dos maxilares relacionada a medicamentos; Grupo 2, Pacientes
tratados com bisfosfonatos e sem osteonecrose dos maxilares relacionada a medicamentos; Grupo 3, Pacientes sem tratamento com

bisfosfonatos.
2 Teste de Kruskal-Wallis. Significancia estatistica: p <0,05.

Os pacientes com OMAM receberam um ndmero maior
de infusdes de 4mg de acido zoledronico em comparacéao
aos pacientes sem OMAM em uso de BF (p=0,001). Entre os
pacientes que desenvolveram OMAM, 7 (87,5%) foram sub-
metidos a pelo menos 10 infusdes. Em relacao aos intervalos
mensais ou trimestrais de infusao de BF, o intervalo mensal
foi associado a OMAM (p=0,044).

Na avaliacdo das terapias oncologicas concomitantes ao
uso de BF no grupo 1, o tratamento quimioterapico estava
presente em 6 (75,0%) dos 8 pacientes com OMAM (p = 1,000)
e o tratamento com corticosteroides estava presente em 7
(87,5%) dos 8 pacientes com OMAM (p =0,427).

A tabela 3 apresenta os dados do tratamento oncologico
de acordo com o tipo e nimero de infusdes de BF, inter-
valo entre as infusdes, quimioterapia concomitante e uso
de corticoide com BF (grupos 1 e 2).

Pacientes sem rotina de check-up odontoldgico com pro-
cedimentos para eliminacao de surtos de infeccao (lesoes
de caries, doenca periodontal, endodontia e exodontia)
ou traumas protéticos mostraram associacdo com OMAM
(p=0,019).

Dos fatores de risco odontologico para OMAM, 26 (38,2%)
de 68 pacientes tratados com BF foram submetidos a exo-
dontias (Hospital 1). Nao houve diferenca significante entre
os grupos 1 e 2 para exodontias (p=0,129). Entretanto,
dos 8 pacientes que desenvolveram OMAM, ela ocorreu
apos procedimentos cirdrgicos odontologicos em 6 pacien-
tes (75,0%) e 2 casos ocorreram espontaneamente (25,0%).
Dos 6 pacientes que desenvolveram OMAM ap6s procedimen-
tos cirurgicos, em 5 casos os procedimentos foram feitos em

servicos externos e encaminhados para tratamento da OMAM
no Hospital 1 (um paciente) e Hospital 2 (4 pacientes). Ape-
nas um paciente apresentou OMAM (Estagio 1) apos extracao
no Hospital 1.

O maxilar foi o local mais afetado por OMAM. Qua-
tro pacientes (50,0%) desenvolveram OMAM no maxilar, 3
pacientes (37,5%) na mandibula, enquanto um (12,5%) apre-
sentou exposicdo dssea simultanea na mandibula e maxilar
posterior.

O tabagismo foi um fator associado a OMAM (p=0,031).
O odds ratio para tabagismo foi de 9,37.

A tabela 3 apresenta os dados do acompanhamento odon-
tologico durante o tratamento com BF, extracdo dentaria e
tabagismo nos grupos 1 e 2.

A figura 1 ilustra o caso do paciente nimero 6, com OMAM
Estagio 2, apos exodontia de 38 dentes durante terapia antir-
reabsortiva.

A tabela 4 resume os dados demograficos, o tratamento
com BF e os dados clinicos de 8 pacientes do grupo 1.

Discussao

A incidéncia de OMAM em pacientes com cancer que rece-
biam tratamento com BF intravenoso pode variar de 1,2%
a 9,9%.% Essa incidéncia € maior em pacientes com mie-
loma multiplo em comparacao com pacientes com cancer
de mama ou de préstata.>*'® Nosso estudo, por sua vez,
apresentou uma frequéncia de 10,8% na amostra de paci-
entes estudada, valor superior ao relatado na literatura,
provavelmente pelo fato de o estudo ter sido feito nos dois
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Tabela 3  Avaliacao dos fatores de risco sistémicos e locais para OMAM entre os grupos 1 e 2

Grupo p-valor OR 1C95%
1 2

Tipo de BF, n (%)
Acido zoledrénico 7 (87,5) 53 (88,3) 1,000? 0,92 0,099-8,673
Pamidronato e acido zoledronico 1(12,5) 7 (11,8)

Numero de ciclos de dcido zoledrénico
Mediana (Minimo-Maximo) 16,0 (10-32) 7,0 (3-38) 0,001°

Numero de ciclos de pamidronato
Mediana (Minimo-Maximo) 0,00 (0-25) 0,00 (0-18) 0,852°

Intervalo da infus@o, n (%)
Mensal 6 (75,0) 19 (31,7) 0,044° 7,75 1,194-35,092
Trimestral 2 (25,0) 41 (68,2)

Quimioterapia, n (%)
Sim 6 (75,0) 43 (70,0) 1,000? 1,18 0,155-4,597
Nao 2 (25,0) 17 (28,3)

Esteroides, n (%)
Sim 7 (87,5) 42 (70,0) 0,427° 3,20 0,038-2,910
Nao 1(12,5) 18 (30,0)

Check-up e procedimentos durante o tratamento com BF, n (%)
Nao 6 (75,0) 18 (30,0) 0,019 8,25 1,288-38,046
Sim 2 (25,0) 42 (70,0)

Exodontia, n (%)
Sim 6 (75,0) 25 (41,7) 0,129° 4,80 0,044-1,278
Nao 2 (25,0) 35 (58,3)

Tabagismo, n (%)
Sim (ex-fumante <5 anos) 3 (37,5) 4 (6,7) 0,031° 9,37 1,453-48,549
Nao (ex-fumante > 5 anos) 5 (62,5) 56 (93,3)

Grupo 1, Pacientes tratados com bisfosfonatos e com osteonecrose dos maxilares relacionada a medicamentos; Grupo 2, Pacientes
tratados com bisfosfonatos e sem osteonecrose dos maxilares relacionada a medicamentos.

@ Teste exato de Fischer.
b Teste de Mann-Whitney. Significancia estatistica: p <0,05.

centros de tratamento do cancer com servico especializado
de cirurgia bucomaxilofacial, o que os torna referéncia para
o tratamento da OMAM.

A maioria dos casos de OMAM foi diagnosticada em paci-
entes com cancer de mama, enquanto um paciente tinha
cancer de prostata e 2 tinham mieloma multiplo (MM). Nossa
amostra apresentou maior nimero de casos de cancer de
mama, o mais frequente em nossa regiao, e os protocolos
de infusao de BF, como dose e periodicidade, para tumores
solidos com metastases dsseas e para MM nao diferem na
amostra de pacientes estudada.

Varios estudos mostraram que o tempo de exposicdo a BF
€ um fator de risco para o desenvolvimento de OMAMS? 1416
e também mostraram uma associacao entre o nimero de
infusdes de BF e o desenvolvimento de OMAM.®'® Em estu-
dos que avaliaram o tempo de exposicao da BF, os protocolos
de infusao variaram de 3 a 4 semanas e foram associados ao
desenvolvimento de OMAM. Em nosso estudo, nao foi viavel
avaliar o tempo de exposicao ao risco de OMAM, uma vez
que os pacientes incluidos no estudo tinham protocolos de
intervalo entre as infusdes de BF que variavam de mensal a
trimestral. Em nosso estudo, avaliamos o nimero de infusoes

e o grupo de pacientes com OMAM recebeu um nimero maior
de infusdes de 4mg de acido zoledronico em comparacao
ao grupo de pacientes sem OMAM (p=0,001). Nossos resul-
tados estdao de acordo com os estudos que relataram uma
associacdo do nimero de infuses com OMAM.%?16

Alguns estudos demonstraram que o risco de OMAM foi
significantemente maior em pacientes que tomavam acido
zoledronico em comparagdo com o pamidronato isolada-
mente ou apds o pamidronato.®'®?° Esse fato explica que
a poténcia do acido zoledronico é 100 vezes maior do que
a do pamidronato.® Nosso estudo mostrou que a OMAM foi
associada a um nimero maior de ciclos de acido zoledrénico
(p=0,001), como descrito na literatura.

Em relacdo ao intervalo de infusdo de BF, ha evidéncias
de que infusdes trimestrais podem diminuir o risco de OMAM
em comparacao com infusées mensais. Um estudo mostrou
que o risco de OMAM diminui 8 vezes em infusdes trimestrais
em comparacao com infusées mensais (p=0,049).> Outro
estudo mostrou que o regime trimestral nao foi inferior ao
mensal para a eficacia do tratamento do cancer e 2 casos de
OMAM foram associados ao grupo de infusao mensal.?® Nosso
estudo mostrou associacao da OMAM com intervalo mensal
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Tabela 4 Caracteristicas demograficas, clinicas e do tratamento de cancer do Grupo 1

Paciente Diagnodstico Tipo de NUmero de Estagio Localizacao Fator Sintomas
(N°/idade/ BF infusoes Da OMAM desencadeante algicos
sexo) (AAOMS 2014) da OMAM
1/65/F Mama AZ 13 2 Mx Implante Sim
Anterior

2/77/F Mama AZ 22 1 Mx Exodontia Nao
Posterior

3/58/F Mama AZ 33 0 Md Espontaneo Nao
Posterior

4/47/F Mama AZ 10 2 Mx Exodontia Sim
Posterior

5/64/M MM AZ 13 2 Mx Exodontia Sim
Anterior

6/88/M Prostata AZ 11 2 Md Exodontia Sim
Posterior

7/58/F Mama AZ 33 1 Md Espontaneo Nao
Posterior

8/54/F MM AZ 19 2 Mx Exodontia Sim
Posterior

P 25 Md

Posterior

BF, Bisfosfonato; AZ, acido zoledronico; P, Pamidronato; F, feminino; M, masculino; MM, Mieloma multiplo; OMAM, Osteonecrose dos
maxilares relacionada a medicamentos; Md, Mandibula; Mx, Maxilar.

deinfusao (p=0,044), em acordo com a literatura. Pacientes
com intervalo de infusdo de BF mensal tém 7,75 vezes mais
chance de OMAM em comparacao com aqueles com infusao
trimestral.

A associacao do uso de BP concomitante com quimiote-
rapicos foi relatada anteriormente.' Entretanto, o estudo
nao classificou os tipos de quimioterapia usados de acordo
com o tipo de diagnostico de cancer para avaliar o risco de
OMAM.™ Em nosso estudo, 6 (75,0%) dos 8 pacientes com
OMAM receberam tratamento quimioterapico concomitante
ao tratamento com BF. Entretanto, devemos considerar a
diversidade dos esquemas quimioterapicos usados devido
aos diferentes diagnosticos tumorais na amostra, o que com-
promete a avaliacao da quimioterapia concomitante com BF
no desenvolvimento da OMAM.

Para alguns autores, a OMAM estd associada ao
tratamento concomitante de corticosteroides com agen-
tes antirreabsortivos.®'®%” O efeito imunossupressor dos
corticosteroides pode estar relacionado ao retardo da
cicatrizacao, alteracao da microbiota oral e maior risco de
infeccao e desenvolvimento de OMAM.'® O estudo mostrou
um risco aumentado de OMAM como uso de corticosteroide,
mas nao classificou o risco de acordo com a indicacao clinica
e a dose de corticosteroide.’® Em nosso estudo, os pacientes
com OMAM apresentaram uma frequéncia de 87,5% de uso
de corticosteroide em comparacao com 12,5% dos pacientes
sem corticosteroide com OMAM (p=0,427). Como mencio-
nado anteriormente para o tratamento quimioterapico, os
diferentes protocolos e a periodicidade dos corticosteroides
no tratamento concomitante com BF podem inviabilizar o
uso desses dados para predizer o risco para OMAM.

Em relacao aos fatores dentarios que desencadeiam a
OMAM, podemos mencionar trauma, causa espontanea,?
presenca de doencas dentarias pré-existentes, como
periodontite, e procedimentos cirurgicos odontologicos.®

Entretanto, a extracdo dentaria é o fator local predominan-
temente associado a OMAM.'® Varios estudos mostraram a
associacdo de OMAM com extracao dentaria.” > %2> Baseado
no que foi exposto, acredita-se que procedimentos odonto-
légicos nao cirurgicos possam prevenir a OMAM.® Em nosso
estudo, dos 8 pacientes que desenvolveram OMAM, 6 casos
ocorreram apos procedimentos cirdrgicos e 2 casos foram
espontaneos (p=0,129). Em 5 casos de OMAM, os proce-
dimentos cirtrgicos foram feitos em servicos externos e
encaminhados para tratamento de OMAM nos Hospitais 1 (1
caso) e 2 (4 casos). Esse resultado mostra a importancia
da feitura da extracdo dentaria por profissionais qualifi-
cados, como demonstrado em 26 casos de extracdes em
pacientes tratados com BF feitas no Hospital 1, e apenas
um caso de OMAM (Estagio 1). O Hospital 1 fez protocolo
cirrgico minimamente traumatico, fechamento primario da
area cirdrgica, antibioticoterapia pré e pos-operatoria com
amoxicilina 500 mg ou clindamicina 600 mg para pacientes
alérgicos a penicilina e seguimento periodico desses paci-
entes. Essas medidas podem diminuir o risco de OMAM e,
entao, justificar a auséncia de associacao da extracao com
OMAM neste estudo.

As lesdoes de OMAM aparecem mais comumente na man-
dibula do que na maxila, na proporcao de 2:1. No entanto,
pode se manifestar em ambas as arcadas.® A razdo para a
predilecao da OMAM pela mandibula quando comparada a
maxila pode ser devido a alta remodelagao 6ssea mandibular
suprimida por agentes antirreabsortivos' e também estru-
turalmente pela espessura da camadas cortical e medular.®

Alguns estudos mostraram que a mandibula foi o local
mais afetado pela OMAM e, na maioria das vezes, associ-
ada a exodontia?’-8:10.12,14,16,.27 Em nosso estudo, entretanto,
a regiao com maior envolvimento da OMAM foi na maxila,
ao contrario do que foi revelado em relatos anterio-
res. Esse fato pode ser explicado porque 4 dos 8 casos
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foram associados a procedimentos cirdrgicos odontologicos
exclusivamente na maxila. Nos casos de OMAM de causa
espontanea, a mandibula foi afetada, compativel com o
relatado na literatura.

A terapia odontoldgica pré-BF, com a implantacdo de
medidas preventivas de atendimento odontolégico em
visitas de rotina ao cirurgido-dentista,>?”?** teve uma
implicacdo direta na reducdo da incidéncia de OMAM.%8 18
Assim, o tratamento dentario invasivo, como extracdes, foi
feito antes da terapia com BF, a fim de reduzir a neces-
sidade desses procedimentos durante o tratamento com
BF.%10.12,29 Entretanto, durante a terapia com BF, o monitora-
mento odontoldgico clinico e radiografico desses pacientes
também ¢é importante.® Otto et al., 2012, mostraram que
apenas 7 (10,6%) dos 66 pacientes com OMAM foram enca-
minhados ao dentista antes do tratamento com BF.? Water
et al., 2008, relataram que 6 de 8 pacientes OMAM (75,0%)
tinham consultas odontoldgicas de rotina.' A amostra deste
estudo originou-se de servicos com diferentes protocolos
de assisténcia; enquanto o Hospital 1 caracteriza-se por
ser um servico clinico odontolégico que faz procedimen-
tos como odontologia, endodontia, periodontia e extracoes,
além de acompanhamento radiografico/clinico até um ano
apos a Ultima infusdo de BF, o Hospital 2 é caracterizado por
servico de cirurgia bucomaxilofacial que fornece orientacao
e prevencao, mas com limitacdo para a feitura de procedi-
mentos clinicos, encaminha os pacientes quando necessario.
A importancia do monitoramento odontoldgico durante o
tratamento com BF é enfatizada como resultado de nosso
estudo, uma vez que 6 pacientes (75,0%) com OMAM nao fize-
ram check-up odontolégico durante o tratamento com BF
com procedimentos odontoldgicos (odontologia, endodon-
tia, periodontia e extracdes) e apenas 2 pacientes (25,5%)
tiveram consultas de rotina com procedimentos odontolo-
gicos. Isso resultou em uma diferenca estatistica entre os
grupos 1 e 2 (p=0,019). Nossos resultados mostraram que
os pacientes que nao eliminaram focos de infeccao antes ou
durante o tratamento com BF apresentaram maior risco para
OMAM, segundo Otto et al., 2012.? Acredita-se que pacientes
submetidos a check-ups odontologicos durante o tratamento
com BF tenham orientacdes de higiene, procedimentos como
remocao de focos de infeccao e procedimentos preventivos
e essas medidas terao impacto direto no desenvolvimento
do OMAM.

Outros estudos relataram o tabagismo como fator de risco
para OMAM.% ' O resultado de nosso estudo mostrou que
fumantes tém 9,37 vezes mais chance de desenvolver OMAM
do que nao fumantes (p=0,031). O habito tabagico pro-
move retardo na cicatrizacao dssea e pioria da condicao
periodontal.’"3? Entre os efeitos deletérios das toxinas
encontradas na fumaca do tabaco estao a vasoconstricao e
a agregacao plaquetaria induzida pela nicotina e reducao da
capacidade de transporte de oxigénio pela hemoglobina.?' O
aumento da vasoconstricao pode levar a isquemia associada
a fisiopatologia da OMAM.

No metabolismo 6sseo, a IL-6 induz a diferenciacdo dos
osteoclastos, resulta na reabsorcdo 6ssea.?? Os BFs afetam
a producéo de osteoblastos através de mediadores de oste-
oclastogénese, inclusive o ligante do receptor ativador do
fator nuclear kappa B (RANKL), a osteoprotegerin (OPG) e
a IL-6, o que resulta na diminuicao da formacao/ativacao
de osteoclastos. Esse evento promove um aumento na

producao de IL-6 e OPG e uma diminuicao na producao de
RANKL, inibe o turnover 4sseo e causa necrose 6ssea. 2
A avaliacdo da mucosa de pacientes com OMAM também
mostrou niveis significativamente elevados de niveis de IL-
6 e razao RANKL/OPG em pacientes com OMAM, sugeriu a
importancia de avaliar esses marcadores durante a tera-
pia com BF para monitorar o inicio da OMAM.?® No processo
infeccioso durante a necrose 6ssea, os mediadores da res-
posta inflamatoria, IL-6 e o fator de necrose tumoral alfa
(TNF-alfa) mostraram niveis moderadamente altos em casos
de OMAM.** Um estudo mostrou niveis salivares elevados
de IL-1 alfa, IL-1RA e IL-1 beta em processos inflamatorios
de OMAM.?" Outro estudo relatou valores significativamente
mais altos para IL-6 plasmatico e salivar no grupo de paci-
entes com OMAM em comparacdo com os grupos controle.?
No presente estudo, nao foi encontrada associacao entre
a concentracao salivar de IL-6 com OMAM (p=0,571). A
mediana de IL-6 foi maior nos pacientes do grupo 3, que
nao receberam tratamento quimioterapico e nao apresen-
taram adequacao oral e, portanto, niveis elevados de IL-6
poderiam estar associados a condicdo periodontal. Outra
hipdtese para niveis mais elevados de IL-6 em pacientes do
grupo 3 pode estar associada ao fator terapéutico, ainda nao
iniciado, e que, a depender do agente quimioterapico pres-
crito, pode diminuir os niveis de IL-6.2°> Nao houve associacdo
entre estagios mais elevados de OMAM e niveis mais elevados
de IL-6 salivar (p=0,923), como relatado anteriormente.?’

Conclusao

Fatores de risco, como um numero maior de ciclos de
acido zoledronico, protocolo de infusao mensal, auséncia
de check-up odontolégico durante o tratamento com BF
com procedimentos odontoldgicos, inclusive extracoes, e
habito tabagico, foram associados a maior risco de desen-
volvimento de OMAM. Outros fatores, como tratamento
concomitante com corticosteroides e agentes quimiotera-
picos, procedimentos odontologicos invasivos, foram mais
frequentes em pacientes com OMAM. O nivel salivar de IL-
6 nao foi associado a maior risco e gravidade para OMAM.
0 acompanhamento odontologico por equipe especializada
com procedimentos para retirada de focos de infeccao
durante o tratamento com BF mostrou ser um aspecto impor-
tante na prevencao dessa complicacao.

Os procedimentos cirtrgicos odontologicos sao inevita-
veis em alguns casos durante o tratamento com BF e, quando
feitos por cirurgides orais especializados, podem melhorar a
evolucao do paciente e reduzir o risco de desenvolver OMAM.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimentos

A CAPES - Coordenacéo de Aperfeicoamento de Pessoal de
Nivel Superios.

689



A.P. Kemp, V.H. Ferreira, R.Z. Mobile et al.

Referéncias

10.

1.

12.

13.

14.

15.

16.

17.

. Lazarovici TS, Mesilaty-Gross S, Vered |, Parient C, Kanety H,

Givol N, et al. Serologic bone markers for predicting deve-
lopment of osteonecrosis of the jaw in patients receiving
bisphosphonates. J Oral Maxillofac Surg. 2010;68:2241-7.

. Otto S, Schreyer C, Hafner S, Mast G, Ehrenfeld M, Sturzen-

baum S, et al. Bisphosphonate-related osteonecrosis of the jaws
- characteristics, risk factors, clinical features, localization
and impact on oncological treatment. J Craniomaxillofac Surg.
2012;40:303-9.

. lulliis DEF, Taglieri L, Amoroso L, Vendittozzi S, Blasi L, Salerno

G, et al. Prevention of osteonecrosis of the jaw in patients with
bone metastases treated with bisphosphonates. Anticancer Res.
2014;34:2477-80.

. Ruggiero SL, Dodson TB, Fantasia J, Goodday R, Aghaloo T, Meh-

rota B, et al. American Association of Oral and Maxillofacial
Surgeons position paper on medication-related osteonecro-
sis of the jaw - 2014 update. J Oral Maxillofac Surg.
2014;72:1938-56.

. Hamadeh IS, Ngwa BA, Gong Y. Drug induced osteonecrosis of

the jaw. Cancer Treat Rev. 2015;41:455-64.

. Katsarelis H, Shah NP, Dhariwal DK, Pazianas M. Infection

and medication-related osteonecrosis of the jaw. J Dent Res.
2015;94:534-9.

. Lesclous P, Abi Najm S, Carrel JP, Baroukh B, Lombardi T, Willi

JP, et al. Bisphosphonate-associated osteonecrosis of the jaw:
a key role of inflammation? Bone. 2009;45:843-52.

. Marx RE, Sawatari Y, Fortin M, Broumand V. Bisphosphonate-

-induced exposed bone (osteonecrosis/osteopetrosis) of the
jaws: risk factors, recognition, prevention, and treatment. J
Oral Maxillofac Surg. 2005;63:1567-75.

. Thumbigere-Math V, Tu L, Huckabay S, Dudek AZ, Lunos S,

Basi DL, et al. A retrospective study evaluating frequency and
risk factors of osteonecrosis of the jaw in 576 cancer pati-
ents receiving intravenous bisphosphonates. Am J Clin Oncol.
2012;35:386-92.

Migliorati CA, Schubert MM, Peterson DE, Seneda LM.
Bisphosphonate-associated osteonecrosis of mandibular and
maxillary bone: an emerging oral complication of supportive
cancer therapy. Cancer. 2005;104:83-93.

Sahin O, Odabasi O, Aliyev T, Tatar B. Risk factors of medication-
-related osteonecrosis of the jaw: a retrospective study in a
Turkish subpopulation. J Korean Assoc Oral Maxillofac Surg.
2019;45:108-15.

Ruggiero SL, Mehrotra B, Rosenberg TJ, Engroff SL. Osteonecro-
sis of the jaws associated with the use of bisphosphonates: a
review of 63 cases. J Oral Maxillofac Surg. 2004;62:527-34.
Veszelyne Kotan E, Bartha-Lieb T, Parisek Z, Mesko A, Vas-
zilko M, Hanko B. Database analysis of the risk factors of
bisphosphonate-related osteonecrosis of the jaw in Hungarian
patients. BMJ Open. 2019;9:e025600.

Hasegawa T, Hayashida S, Kondo E, Takeda Y, Miyamoto H, Kawa-
oka Y, et al. Medication-related osteonecrosis of the jaw after
tooth extraction in cancer patients: a multicenter retrospective
study. Osteoporos Int. 2019;30:231-9.

Walter C, Al-Nawas B, Grotz KA, Thomas C, Thuroff JW,
Zinser V, et al. Prevalence and risk factors of bisphosphonate-
-associated osteonecrosis of the jaw in prostate cancer patients
with advanced disease treated with zoledronate. Eur Urol.
2008;54:1066-72.

Bamias A, Kastritis E, Bamia C, Moulopoulos LA, Melakopoulos
I, Bozas G, et al. Osteonecrosis of the jaw in cancer after tre-
atment with bisphosphonates: incidence and risk factors. J Clin
Oncol. 2005;23:8580-7.

Margaix-Munoz M, Bagan J, Poveda-Roda R. Intravenous
bisphosphonate-related osteonecrosis of the jaws: influence of

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

690

coadjuvant antineoplastic treatment and study of buccodental
condition. Med Oral Patol Oral Cir Bucal. 2013;18:e194-200.
Saad F, Brown JE, Van Poznak C, Ibrahim T, Stemmer SM,
Stopeck AT, et al. Incidence, risk factors, and outcomes of oste-
onecrosis of the jaw: integrated analysis from three blinded
active-controlled phase Il trials in cancer patients with bone
metastases. Ann Oncol. 2012;23:1341-7.

Wessel JH, Dodson TB, Zavras Al. Zoledronate, smoking, and
obesity are strong risk factors for osteonecrosis of the jaw: a
case-control study. J Oral Maxillofac Surg. 2008;66:625-31.
Bagan J, Saez GT, Tormos MC, Hens E, Terol MJ, Bagan L,
et al. Interleukin-6 concentration changes in plasma and saliva
in bisphosphonate-related osteonecrosis of the jaws. Oral Dis.
2014;20:446-52.

Bagan J, Sheth CC, Soria JM, Margaix M, Bagan L.
Bisphosphonates-related osteonecrosis of the jaws: a preli-
minary study of salivary interleukins. J Oral Pathol Med.
2013;42:405-8.

Nishimoto N. Interleukin-6 as a therapeutic target in candidate
inflammatory diseases. Clin Pharmacol Ther. 2010;87:483-7.
Yao X, Huang J, Zhong H, Shen N, Faggioni R, Fung M, et al.
Targeting interleukin-6 in inflammatory autoimmune diseases
and cancers. Pharmacol Ther. 2014;141:125-39.

Navazesh M. Methods for collecting saliva. Ann N Y Acad Sci.
1993;694:72-7.

Corso A, Varettoni M, Zappasodi P, Klersy C, Mangiacavalli S, Pica
G, et al. A different schedule of zoledronic acid can reduce the
risk of the osteonecrosis of the jaw in patients with multiple
myeloma. Leukemia. 2007;21:1545-8.

Hortobagyi GN, Van Poznak C, Harker WG, Gradishar WJ, Chew
H, Dakhil SR, et al. Continued treatment effect of zoledronic
acid dosing every 12 vs 4 weeks in women with breast cancer
metastatic to bone: The OPTIMIZE-2 Randomized Clinical Trial.
JAMA Oncol. 2017;3:906-12.

Bocanegra-Perez MS, Vicente-Barrero M, Sosa-Henriquez M,
Rodriguez-Bocanegra E, Liminana-Canal JM, Lopez-Marquez A,
et al. Bone metabolism and clinical study of 44 patients with
bisphosphonate-related osteonecrosis of the jaws. Med Oral
Patol Oral Cir Bucal. 2012;17:€948-55.

Mozzati M, Martinasso G, Maggiora M, Scoletta M, Zambelli M,
Carossa S, et al. Oral mucosa produces cytokines and factors
influencing osteoclast activity and endothelial cell prolifera-
tion, in patients with osteonecrosis of jaw after treatment with
zoledronic acid. Clin Oral Investig. 2013;17:1259-66.

Khan AA, Morrison A, Kendler DL, Rizzoli R, Hanley DA, Felsen-
berg D, et al. Case-Based Review of Osteonecrosis of the Jaw
(ONJ) and Application of the International Recommendations
for Management From the International Task Force on ONJ. J
Clin Densitom. 2017;20:8-24.

Dimopoulos MA, Kastritis E, Bamia C, Melakopoulos |, Gika D,
Roussou M, et al. Reduction of osteonecrosis of the jaw (ONJ)
after implementation of preventive measures in patients with
multiple myeloma treated with zoledronic acid. Ann Oncol.
2009;20:117-20.

Truntzer J, Vopat B, Feldstein M, Matityahu A. Smoking cessation
and bone healing: optimal cessation timing. Eur J Orthop Surg
Traumatol. 2015;25:211-5.

Tipton DA, Seshul BA, Dabbous M. Effect of bisphosphonates
on human gingival fibroblast production of mediators of oste-
oclastogenesis: RANKL, osteoprotegerin and interleukin-6. J
Periodontal Res. 2011;46:39-47.

Pushalkar S, Li X, Kurago Z, Ramanathapuram LV, Matsumura
S, Fleisher KE, et al. Oral microbiota and host innate immune
response in bisphosphonate-related osteonecrosis of the jaw.
Int J Oral Sci. 2014;6:219-26.


http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0315
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0320
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0325
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330
http://refhub.elsevier.com/S2530-0539(22)00112-2/sbref0330

	Fatores de risco para osteonecrose dos maxilares relacionada à medicação e níveis salivares de IL‐6 em pacientes com câncer
	Introdução
	Método
	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Agradecimentos
	Referências


