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Resumo

Introducdo: A meningoencefalite criptococica € uma doenca oportunista causada pelo fungo
encapsulado Cryptococcus sp. O quadro clinico € inespecifico e pode compreender cefaléia,
febre e alteracdo do estado mental. A terapia recomendada é a combinacdo de anfotericina B e
flucitosina por 14 dias (fase de inducéo), seguida de uma fase de consolidacdo com
fluconazol. Os fatores associados a pior prognéstico incluem: alteracdo do estado mental,
idade mais avancada e evidéncias de alta carga fangica em liquor inicial. Estudos de coorte de
pacientes com criptococose séo escassos no Brasil.

Obijetivos: Identificar o perfil clinico-epidemioldgico e fatores prognosticos de uma coorte de
individuos com meningoencefalite criptocdcica no Hospital de Clinicas de Porto Alegre,
hospital terciario localizado na regido sul do Brasil.

Métodos: Estudo de coorte retrospectivo compreendido entre o periodo de janeiro de 2008 a
outubro de 2015. Foram analisados as caracteristicas clinico-epidemiolégicas e os fatores
associados a mortalidade dos pacientes internados com meningite criptocdcica.

Resultados: Foram identificados 79 pacientes com meningite criptococica. A idade média
dos pacientes foi 39,3+12,9 anos, variando de 5 a 67 anos. A maioria dos pacientes foi do
sexo masculino (56,96%). A condi¢do mais associada foi a infeccdo por HIV em 82,3%
(n=65), sendo que 52,3% estavam em uso de terapia antirretroviral. A contagem mediana de
linfécitos T CD4 foi de 34 céls/mm3. Cryptococcus neoformans correspondeu a 96,2% dos
isolados em pacientes com meningite criptococica. As manifestacdes clinicas mais comuns
foram cefaléia, febre e alteracdo do estado mental. A pressdo de abertura na puncdo lombar
inicial variou de 30 a 130 cmH20O. Achados em exame de imagem incluiram hidrocefalia e
hipodensidades. Dilatacdo dos espacos de Virchow-Robin foram encontrados em apenas 2
pacientes (2,5%). A maioria dos pacientes dos pacientes (80%) recebeu anfotericina B e
flucitosina como terapia de inducgdo. A analise multivariada demonstrou que os fatores de pior
progndstico incluiram idade > 50 anos, antigeno criptococico no liquor >1:1000, proteinas
>60 mg/dL em liquor de controle e admissdo em unidade de terapia intensiva (UTI). Os
fatores associados independentemente a mortalidade em 30 e 60 dias incluiram a presenca de
alteracdo do estado mental, déficit motor, antigeno criptocdcico no liquor >1:1000 e admissao

em UTI. A mortalidade geral, em 30 e 60 dias foi 41,9% 19,1% e 24,4%, respectivamente.



Conclusdes: Em um hospital terciario no sul do Brasil, a criptococose meningea ocorre
predominantemente em adultos infectados pelo HIV. Na presenca de febre, cefaléia e
alteracdo do estado mental, os clinicos devem considerar um diagnostico de criptococose
meningea para adultos infectados pelo HIV. Apesar do adequado tratamento antifingico e do
manejo da hipertenséo intracraniana, a mortalidade foi alta. Os fatores de risco independentes
para a mortalidade incluiram pacientes admitidos em UTI com estado mental alterado,
proteina do liquor de controle elevada, titulos de antigeno criptococico elevados no sangue e
no liquor.

Palavras-chave: Criptococose; meningite criptocdcica; meningoencefalite criptocécica;
mortalidade; SIDA; Brasil.



Abstract
Background: Cryptococcal meningoencephalitis is an opportunistic disease caused by the
encapsulated fungus Cryptococcus sp. Clinical findings are unspecific and may comprise
headache, fever and altered mental status. The current recommended treatment is the
combination of amphotericin B and flucytosine for 14 days (induction phase), followed by a
consolidation period with fluconazole. Risk factors associated with death include: altered
mental status, older age and evidence of high fungal burden at initial CSF examination.
However, cohort studies are scant in Brazil.
Objectives: Identification of clinical and epidemiological characteristics, and risk factors
associated with mortality in a cohort of patients with cryptococcal meningoencephalitis
admitted at a reference hospital in Brazil.
Methods: A retrospective cohort study was conducted from January 2008 to October 2015 in
a tertiary care hospital in Southern Brazil. Clinical and epidemiological characteristics, and
risk factors associated with mortality were evaluated in patients with cryptococcal meningitis
admitted to the hospital.
Results: Seventy nine patients were identified. Mean age was 39,3£12,9 years. The age of the
patients ranged from 5 to 67 years. Most of the patients were males (56,9%). The most
common underlying condition was HIV infection 82,3% (n=65), and 52,3% of them were
taking highly active antiretroviral therapy. The median CD4 count was 34 cells/mm3.
Cryptococcus neoformans was the most common isolate (96%) identified in patients with
cryptococcal meningitis. The most common clinical manifestations included headache, fever,
and altered mental status. Initial opening intracranial pressures varied from 30 to 130 cm H20.
CNS imaging abnormalities include hydrocephalus, and hypodensities. Widened Virchow-
Robin spaces were described in only 2 patients (2.5%). The majority of the patients (80%)
received amphotericin B, and flucytosine as induction therapy. Risk factors associated with
mortality included age > 50 years, CSF cryptococcal antigen >1:1000, CSF proteins >60
mg/dL in control lumbar puncture and ICU admission. Risk factors independently associated
with death at 30 and 60 days included altered mental status, motor deficit, CSF cryptococcal
antigen >1:1000 and ICU admission. Overall, 30 and 60-day mortalities were 41,9% 19,1% e
24,4%, respectively.
Conclusions: In a terciary care hospital in Southern Brazil, meningeal cryptococcosis occurs
predominantly in HIV infected individuals. In the presence of fever, headache and altered

mental status, clinicians should consider a diagnosis of meningeal cryptococcosis for HIV



infected adults. Despite adequate antifungal treatment and management of intracranial
hypertension, mortality was high. Independeted risk factors for mortality included patients
admitted to ICU with altered mental status, elevated CSF protein, high blood and CSF

cryptococcal antigen titers

Keywords: Cryptococcosis; cryptococcal meningitis; cryptococcal; meningoencephalitis;
mortality; AIDS; Brazil.
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Intensive Care Unit
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Non-HIV non-transplant
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1. INTRODUCAO

A criptococose € uma doenca oportunista causada pelo fungo encapsulado
Cryptococcus sp., cuja forma mais grave e frequente é a meningoencefalite. Esse
neurotropismo tem sido associado a varios fatores especificos de viruléncia do fungo, que
facilitam a sua penetracdo na barreira hematoencefalica.(1) As espécies mais comumente
associadas a infeccdo em seres humanos sdo o C.neoformans e o C.gattii, de acordo com a
classificacdo simplificada proposta por Franzot et al., (2) a qual também subdivide a espécie
C.neoformans em var. grubbi e var. neoformans. Essas variantes pouco diferem quanto a
aspectos ecoldgicos, epidemioldgicos e bioguimicos. O C.gattii, todavia, é considerado uma
espécie distinta, devido ao fato de raramente afetar individuos com SIDA (Sindrome da
Imunodeficiéncia Adquirida) e a sua maior ocorréncia em regides tropicais e subtropicais do
planeta. (3-5)

Condicoes relacionadas a defeitos de imunidade celular T, como a SIDA,
usuarios cronicos de corticosterdides, gestantes, portadores de malignidades
linfoproliferativas, sindromes relacionadas a imunodeficiéncias, receptores de transplantes de
Orgdos, diabéticos e pacientes com sarcoidose, estdo sob risco de desenvolver a doenca.(6,7)
Outrossim, a disponibilidade de tratamentos para o cancer, bem como de drogas
imunossupressoras para transplantes e outras condi¢cfes, tornaram a doenga uma constante
preocupacdo entre individuos que necessitam dessas terapias.(8,9) No entanto, mesmo sem
imunossupressao aparente, séries de casos americanas reportaram a ocorréncia da doenca
criptococica em cerca de 30% desses individuos. (1)

Apesar de o tratamento com anfotericina B (AmB) e flucitosina (5-FC) mostrar-se
eficaz na erradicacdo do fungo, a mortalidade da doenca na fase aguda ainda permanece alta,
mesmo em locais onde o acesso a terapia ocorre de forma adequada. Além disso, diversos
fatores de risco estdo associados a mortalidade na fase aguda da doenga como evidéncia de

carga fangica elevada no liquor, alteracdo do estado mental e idade maior que 50 anos. (1)
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2. REVISAO DA LITERATURA

2.1 Sistematizacdo da revisdo bibliogréafica

Esta revisdo da literatura esta focada nos aspectos clinico- epidemioldgicos e
fatores associados a mortalidade em coortes de pacientes com criptococose e
meningoencefalite criptococica. A estratégia de busca envolveu as bases de dados PubMed,
LILACS e SCIELO. Foram realizadas buscas através dos termos: “Cryptococcal meningitis ”,
“Cryptococcal meningoencephalitis”, “Mortality”, “AIDS”, “Cryptococcosis”, “Brazil” ,
nas combinacfes mostradas na Figura 1. Os filtros utilizados também estdo relacionados

abaixo.
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SELECIONADOS

PALAVRAS-CHAVE

1- Cryptococcal meningitis
2- Cryptococcal
meningoencephalitis

3- Mortality

4- AIDS

5- Cryptococcosis

6- Brazil

Mesh terms/Title/abstract

FILTROS

1- Humans

2- English

3- Portuguese
4- Spanish

5- Article types (review,
clinical trial, controlled
clinical trial, classical
article, multicenter study,
observational study, meta-
analysis)

PUBMED
21 ARTIGOS
LILACS 433 ARTIGOS
2 ARTIGOS
20 ARTIGOS
5 ARTIGOS
42 ARTIGOS
1+3 4 ARTIGOS 0 ARTIGOS
6 ARTIGOS
2+3 649 ARTIGOS
67 ARTIGOS 1 ARTIGO
1+4
40 ARTIGOS 0 ARTIGOS
+
2+4 13 ARTIGOS 0 ARTIGOS
1 2056 ARTIGOS B
121 ARTIGOS
1 ARTIGO
2 190 ARTIGOS
426 ARTIGOS W
> 1 ARTIGO
4706 artigos
9139 ARTIGOS
5+6 6 ARTIGOS
315 ARTIGOS 0 ARTIGOS
164 ARTIGOS
3 ARTIGOS
0 ARTIGOS

Figura 1 - Estratégia de busca de referéncias bibliogréaficas que embasam o estudo.
Caixas em amarelo indicam os 49 artigos que foram incluidos na revisdo de acordo
com os critérios de inclusdo, através dos quais, foram incluidos mais 38 artigos com
base nas suas referéncias bibliograficas.
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2.2 Meningoencefalite criptococica: aspectos gerais

A meningoencefalite criptococica (MC) emergiu como uma importante doenca
oportunista, principalmente durante os anos 80, em vigéncia da epidemia de SIDA, cuja
incidéncia diminuiu apds a introducdo da terapia antirretroviral (TARV) e o uso de fluconazol
para candidiase nos anos 90 em paises desenvolvidos. (10-12) Atualmente, a sua incidéncia
por ano varia de 0,04 a 12% ao redor do mundo, sendo maior na Africa Subsaariana, seguida
do sul e sudeste asiaticos. (13) Em diversos paises da Africa, a MC é a causa de meningite
mais comum entre adultos. (14-17) Estima-se nesses paises, a cada ano, a ocorréncia de
1.000.000 de casos de criptococose, resultando em cerca de 600.000 mortes em 3 meses. (13)

No mundo subdesenvolvido, a mortalidade gira ao redor de 24 e 43%, a despeito
da terapia antifungica e até 100% sem tratamento. (18-22) No Brasil, em pacientes com HIV
(Human Immunodeficiency Virus), a criptococose é caracterizada como a causa de morte mais
frequente dentre as micoses sistémicas nesse grupo de individuos. (23) Em paises onde o
acesso ao tratamento e aos servicos de saude é adequado, o tratamento mostrou reduzir a
mortalidade a longo, mas ndo a curto prazo, sendo esta ainda alta na fase aguda, em torno de
10 a 25%. (24-27)

No tocante a aspectos ecolégicos, o Cryptococcus sp. pode ser encontrado no solo
e em fezes de pombos, bem como em outras fontes ambientais. Sua entrada no organismo
humano ocorre possivelmente por via inalatdria e, na dependéncia de fatores como imunidade
do hospedeiro e carga flngica inalada, desenvolve-se a doenca latente ou a aguda. Na doenca
latente, o sistema imunoldgico do hospedeiro interage com o fungo, produzindo uma resposta
granulomatosa e contencdo do mesmo em linfonodos mediastinais. Ja na doenca aguda,
devido a alta carga fungica inalada ou a defeitos de imunidade celular T do hospedeiro, pode
ocorrer uma rapida disseminagdo do fungo através da corrente sanguinea a locais como 0
sistema nervoso central e préstata. (28) Nos casos em que o hospedeiro, previamente
imunocompetente, torna-se imunodeprimido, a forma latente pode manifestar-se como doenca
aguda, tendo na meningoencefalite a sua forma mais frequente.
A meningoencefalite criptocdcica ou meningite criptocdcica é uma doenca grave e
de apresentacdo por vezes insidiosa. E descrita a sua predominancia em individuos do sexo
masculino e na terceira década de vida. (22) (29-31) Os sintomas mais frequentes sao

cefaléia, febre, nauseas e vomitos, além de alteracdo do estado mental. Os sinais, apesar de
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infrequentes, podem incluir meningismo, papiledema e paralisia de pares cranianos. (1,24,31)
Outros achados como ataxia de marcha, surdez, amaurose e coma podem ser decorrentes da
hipertensdo intracraniana, gerada pela obstrucdo a drenagem liqudrica nos seios venosos
cerebrais, devido ao acometimento das granulagdes aracnoideas pelo Cryptococcus sp. (1,32)
Em pacientes com SIDA, a MC esta associada a estados de imunodepressdo mais graves
(contagem de células CD4 inferiores a 100 células/pL), a apresentacdes clinicas mais agudas,
a evidéncia de menor resposta inflamatoria no liquor (menos de 20 células/pL) e a alta carga
fangica em espécimes clinicos.(32)

O diagnostico é estabelecido com o crescimento do fungo em cultura de liquor e
possui alta sensibilidade e especificidade. O Cryptococcus sp. apresenta-se como coldnias
mucoides na maioria dos meios de cultura para bactérias e fungos. (33) Sua identificacdo
através da microscopia Optica com preparacio de tinta da India também é possivel,
especialmente nos casos em que carga fungica é elevada como nos pacientes portadores de
HIV. (32)

Uma técnica bastante sensivel é a deteccdo do antigeno criptococico através da
aglutinacdo por latex ou ensaios enzimaticos, sendo, no entanto, de uso limitado devido ao
alto custo. (24) Titulos maiores que 1:4 sdo bastante especificos e exames falso-positivos com
titulos baixos podem ser encontrados em pacientes infectados com Trichosporon asahii ou
bactérias do género Stomatococcus e Capnocytophaga. (34-36) Além disso, titulos iniciais
maiores ou iguais a 1:1024 estdo associados a maior carga fangica em cultura e pior
prognostico em pacientes com HIV. (25) Ademais, a manutencédo de titulos maiores ou iguais
a 1:8 durante o tratamento esta associada a ocorréncia de recaida em individuos com e sem
HIV. (37,38) Apesar de um alto titulo sugerir carga fungica elevada, estudos demonstraram
ndo haver boa correlagdo com a mesma ao longo da terapia, ndo sendo, portanto, um bom
método para monitorizacdo do tratamento. Na analise bioquimica e citologica do liquor
podem ser encontrados pleocitose linfocitica, hipoglicorraquia e hiperproteinorraquia. (32)

Os achados radiologicos de tomografia computadorizada e ressonancia
magnética cerebral podem revelar realce meningeo, nédulos, edema cerebral, hidrocefalia,
além de dilatagdo dos espacos perivasculares (também chamados espagos de Virchow-Robin),
consequente ao preenchimento de material mucoide produzido pelo fungo. A ressonancia é
mais sensivel na detec¢do de multiplos nédulos no parénquima cerebral, meninges, ganglios
da base e tronco. Em pacientes com HIV, é frequente a ocorréncia de atrofia cerebral.
(32,39,40)
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O tratamento consiste  em trés fases ou periodos determinados: inducéo,
consolidagcdo e manutencdo. As drogas e a duracdo do tratamento dependem do tipo de
imunodepressdo. Para os pacientes com HIV, recomenda-se para a inducdo com anfotericina
B deoxicolato (AmBd), na dose de 0,7 — 1,0 mg/kg/dia, via intravenosa, associada a
flucitosina (5-FC), na dose de 100 mg/kg/dia, via oral por 2 semanas. Apds esse periodo,
recomenda-se a reavaliacdo do liquor atraves de cultura, para verificacdo da erradicacdo do
fungo. Uma vez confirmada a eliminacdo do Cryptococcus sp. em liquor de controle, segue-se
0 periodo de consolidacdo, com o uso de fluconazol na dose de 400 mg/dia, via oral, por no
minimo 8 semanas. Apos essas duas fases, inicia-se o periodo de manutencdo com fluconazol
na dose de 200 mg/dia, até que a contagem de células CD4 seja maior que 100 céls/pL,
sustentada por 3 meses, podendo-se entdo suspender a terapia. (41)

Em pacientes receptores de transplantes de Orgdos, a terapia é semelhante,
todavia, recomenda-se 0 uso de preparacGes lipidicas da anfotericina B (LFAmDb), devido ao
menor risco de toxicidade renal e eficacia semelhante a AmBd. Nos demais individuos, néo-
HIV e ndo receptores de transplante (NHNT), a terapia de indugdo com AmBd e 5-FC é
recomendada por 4 a 6 semanas, seguida da consolidacdo com fluconazol e manutencéo por 6
meses a 1 ano, nas mesmas doses utilizadas para os pacientes com HIV. (41)

Nos pacientes em que se evidencia hipertensdo intracraniana, recomenda-se, como
terapia adjuvante, a drenagem liquérica para reducdo da pressdo de abertura na pun¢do lombar
inicial em 50% (se extremamente alta) ou até sua normalizacéo (igual ou menor do que 20 cm
H-0). Em alguns casos, ¢ necessaria a instalagdo de dispositivos de drenagem liquérica (como
derivacbes ventriculo-peritoneais ou externas), bem como a realizacdo de puncGes lombares
de alivio. (41)

Em locais como Estados Unidos e Europa, o tratamento em trés fases, bem como a
introducdo da TARV, propiciaram uma melhora da sobrevida a longo prazo, apesar de a
mortalidade manter-se ainda alta na fase aguda. Com relacdo as drogas, a terapia combinada
com anfotericina e flucitosina demonstrou uma erradicacdo mais rapida da infeccdo e melhora
na sobrevida em relacdo a anfotericina B (AmB) isolada ou combinada ao fluconazol.(26,42)
Estudos também demonstram efetividade semelhante de preparagdes lipidicas da anfotericina
B, com perfil mais favoravel em relacdo a mortalidade em pacientes transplantados e a
toxicidade.(43-46) Regimes alternativos de inducdo e consolidacdo podem ser utilizados, no

entanto, os estudos tém observado uma menor eficacia. (47,48)



20

Diversos fatores de risco associados a mortalidade foram encontrados em
estudos. Anteriormente & epidemia do HIV, malignidades proliferativas, uso de corticdides,
auséncia de cefaléia, presenca de alteracdo do nivel de consciéncia, evidéncia de hipertensdo
intracraniana (traduzida pelo aumento da pressao de abertura na pungdo lombar), doenca renal
ou hepatopatias cronicas, bem como alta carga fngica em cultura de liquor, foram associados
a um pior prognostico. (7,37,49) Apds o advento da epidemia de SIDA, fatores associados a
pior desfecho foram a presenca de alteracdo do estado mental, idade maior que 50 anos,
desnutricdo, antigeno criptococico elevado no exame de liquor inicial, taxa de depuracdo do
fungo mais lenta, hipertensdo intracraniana e liquor com baixa celularidade. (25,29,32)

H&, no entanto, grande variabilidade entre os fatores de risco encontrados nos
estudos, possivelmente em virtude de fatores sociais, econdmicos e populacionais. Devido a
alta incidéncia de MC, especialmente nos paises em desenvolvimento, (13) o reconhecimento
desses fatores, no ambito regional, podera estimular o diagnostico precoce e a implementacao
das terapias recomendadas nas instituicdes de satde. (29,30)

2.2.1 Coortes de meningoencefalite e doenca criptocécica no mundo: caracteristicas
clinico-epidemioldgicas e fatores de risco associados a mortalidade

Com a finalidade de conhecimento desses fatores e comparacacdo entre coortes de
diversas partes do mundo, a seguir, a sumarizacdo de algumas coortes representativas de cada
continente, suas principais caracteristicas clinicas e fatores de progndstico associados, quando
disponiveis. Os dados também foram apresentados na Tabela 1.

2.2.1.1 Coortes na Africa

No continente africano, onde a incidéncia de SIDA ¢é elevada e ha caréncia de
recursos em muitos centros, concentram-se 0s estudos com o maior nimero de pacientes com
MC. (15,22,29) No entanto, a razdo pela qual a mortalidade ainda permanece elevada, mesmo
em instituicbes onde ha o tratamento de primeira linha disponivel, é incerta, mas alguns
autores justificam esse fato devido a apresentacdo mais tardia dos pacientes ao servigos de

salde, a baixa aderéncia a TARV, bem como dificuldade de acesso a internagdo hospitalar e
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procedimentos como a pungao lombar.(29,31) Park et al. estimam que a MC seja responsavel
por 10-20% de todos os dbitos relacionados a SIDA, na Africa subsaariana. (13)

A maior coorte foi relatada por Jarvis et al., em um estudo prospectivo,
multicéntrico, avaliando 501 pacientes com SIDA, realizado em 9 centros (8 centros em
Uganda, Malawi e Africa do Sul; 1 centro na Tailandia). A idade média dos pacientes foi de
34 anos, sendo a maioria do sexo masculino (52%). Cerca de 24% dos pacientes apresentaram
a MC como primeira manifestacdo de SIDA e a maioria apresentava imunodepressao grave,
com contagem mediana de células CD4 de 34 ceélulas/uL. O tempo dos sintomas até o
atendimento foi de 152 dias, sendo a cefaléia e meningismo as manifestacdes clinicas mais
comumente encontradas (99 e 75%, respectivamente). Mais da metade dos pacientes
apresentava hipertensdo intracraniana. Como terapia de inducdo, a maioria dos pacientes
recebeu AmB com 5-FC e/ou fluconazol em combinacdes e doses variadas (n=417) e 0s
demais (n=106), receberam apenas fluconazol associado ou ndo a flucitosina. Todos os

pacientes receberam fluconazol como terapia de consolidag&o. (29)

Em analise multivariada, os autores observaram que a presenca de alteracdo do
estado mental, a carga fungica elevada no liquor (considerada como altos titulos de antigeno
ou cultura fangica quantitativa), a idade maior que 50 anos, a presenca de leucocitose, 0 uso
de esquemas de inducdo baseados em fluconazol e o clearance lento da infec¢do no sistema
nervoso central (SNC) foram associados a maior mortalidade em 2 semanas. Além disso,
evidenciou-se que baixo peso, anemia e baixa pressdo de abertura (menor que 25 cm H20),
associados a alteracdo do estado mental, carga fingica elevada no liquor, leucocitose e idade
mais avancada foram associados a maior mortalidade em 10 semanas. A mortalidade relatada
em 2 semanas foi de 17% e em 10 semanas de 34%. As mortes mais precoces (dentro de 2
semanas) foram atribuidas principalmente a meningoencefalite criptocécica, enquanto mortes

mais tardias a complicagdes da SIDA. (29)

Em outra coorte no Zambia, Mwaba et al. avaliaram 230 pacientes com HIV e
MC. Cefaleia, febre, emagrecimento e meningismo foram os achados mais comuns dessa
coorte (encontrados em mais de 80% dos pacientes). Devido a questdes econdmicas, as drogas
antifangicas e anti-retrovirais ndo sdo fornecidas pelo governo do Zambia, sendo que o
tratamento recomendado para a criptococose meningea na época do estudo foi o fluconazol
em monoterapia, proveniente de doaces. Cerca de metade dos pacientes (n=130) recebeu

terapia de indugcdo com fluconazol (dose inicial de 400 mg) e 100 pacientes tratamento
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paliativo. A mortalidade em 24 semanas foi de 100%, sendo a sobrevida mediana cumulativa
dos pacientes tratados ligeiramente maior em relagdo aos ndo tratados (19 versus 10 dias).
(22)

No Quénia, Mdodo et al. reportaram uma coorte prospectiva de 111 pacientes com
HIV e MC em 2 hospitais. A maioria era do sexo masculino (57%) e com idade mediana de
35 anos. O achado clinico mais comum foi a cefaléia (em mais de 90%), seguida de
meningismo (em torno de 68%). Todos 0s pacientes receberam terapia de inducdo com AmB
e consolidagdo com fluconazol (doses variaveis de acordo com o protocolo de cada hospital).
Cerca de 30% dos pacientes estava em uso de TARV. Os autores reportaram uma mortalidade

intra-hospitalar de 36%, com tempo mediano até a morte de 8 dias. (30)

J4 Kendi et al. avaliaram retrospectivamente 71 pacientes provenientes de 62
clinicas do programa FACES (Family AIDS Care and Education Services), um servico
descentralizado e ambulatorial de cuidado aos pacientes com HIV em zona rural no Quénia.
Nesta coorte, 0 antigeno sérico criptocdcico positivo associado ou ndo a sinais ou sintomas de
meningite foram considerados na definicdo dos casos de MC, devido a indisponibilidade de
testes definitivos no liquor em regime ambulatorial. A cefaléia foi o achado mais comum
(88%). Cerca de 35% dos pacientes estavam em uso de TARV nas 2 semanas anteriores ao
diagnostico. Quanto ao tratamento, a maioria (82%) recebeu fluconazol em monoterapia,
enquanto cerca de 6% dos casos receberam AmB e 13% n&o receberam terapia antifangica.
De 48 pacientes vivos em 8 semanas, cerca de 80% recebeu fluconazol como terapia de

manutencdo. (31)

Ainda nessa coorte, os autores identificaram que um indice de massa corpdrea
(IMC) mais elevado foi associado independentemente a sobrevida, em modelo de Regresséo
de Cox, controlado para idade, CD4, uso de TARV e tratamento com qualquer terapia
antifangica. A mortalidade por todas as causas da coorte foi de 38% e, ao final de 12 semanas,
de 23%. Os autores comentam que a mortalidade mais baixa em relacdo a outros estudos na
Africa Subsaariana pode ser devida a avaliacio de pacientes menos graves e maior nimero de

perdas de seguimento ao longo do estudo.(30)

Moosa et al. estudaram retrospectivamente uma coorte na Africa do Sul de 65
pacientes com MC. Como Gomerep et al.,(50) os autores observaram um predominio de

individuos do sexo feminino neste estudo. Quarenta e quatro pacientes tinham SIDA como
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causa de imunodepressédo e, destes, 84% apresentaram a MC como doenca definidora de
SIDA. Os achados clinicos mais comuns foram meningismo (84%), cefaléia (76%), febre
(43%), alteracdo do estado mental (41%) e sinais neuroldgicos focais (43%). Esses achados
foram mais frequentes em pacientes com HIV. Os pacientes foram tratados com as
combinagbes de anfotericina e flucitosina ou fluconazol. Entre os pacientes com HIV,
nenhuma variavel atingiu significancia estatistica para associa¢cdo com morte intra-hospitalar,
exceto o nivel de proteinas no liquor menor que 45 mg/dL. A mortalidade intra-hospitalar foi
de 64% entre os pacientes infectados pelo HIV e de 9% entre os demais, sendo que mais da

metade dos 6bitos ocorreram em 2 semanas. (51)

Em outro estudo africano, realizado em Botsuana, Bisson et al. analisaram 92
pacientes infectados pelo HIV admitidos no hospital por MC. Ao redor de 28% estavam em
uso de TARV no momento da internacdo, por cerca de 3 meses previamente ao diagnostico da
MC. A contagem mediana de linfocitos T CD4 da coorte foi de 41 células/mm3. Entre os
achados clinicos mais comuns, foram encontrados cefaléia, febre e meningismo (mais de 60%
dos casos). A duracdo mediana de hospitalizacdo foi de 20 dias. A mortalidade intra-
hospitalar foi de 17%. Em analise multivariada, ajustando-se 0 modelo para fatores como sexo
e co-infeccdo por tuberculose, o uso de TARV previamente ao episddio de MC foi associado

independentemente com a sobrevida. (52)

2.2.1.2 Coortes na Asia

Na Asia, Park et al. estimaram uma incidéncia anual de MC de até 4,7% sendo
comuns 0s casos em pacientes ndo infectados por HIV e infec¢bes por C.gattii. (13) Em um
estudo retrospectivo, Zheng et al. estudaram uma coorte de 108 pacientes chineses com MC,
tendo como fatores predisponentes para a doenca o uso de corticoides e outras drogas
imunossupressoras em 17%, além outras condi¢cbes menos frequentes como o lUpus
eritematoso sistémico, o diabetes e a SIDA. (53) A idade média foi de 37,4 anos, também com
predominancia de individuos do sexo masculino. O tempo do inicio dos sintomas até
hospitalizacdo foi cerca de 47 dias. Entre os achados clinicos mais frequentes, observou-se
hipertensdo intracraniana em 84% dos casos, com cefaléia e febre em mais de 60% dos casos.
Cerca de 70% dos pacientes submetidos a exame de imagem cerebral tinham achados

anormais, incluindo hidrocefalia e pseudocistos gelatinosos (“bubble sign”). Os pacientes



24

foram tratados com o esquema de anfotericina, flucitosina e fluconazol por 4-6 semanas como
terapia de inducdo e a associacdo de fluconazol e flucitosina por 6- 9 meses como

consolidacdo, além de puncGes lombares de alivio em casos de hipertensdo intracraniana.

Nessa mesma coorte, achados clinicos sugestivos de lesdo cerebral (presenca de
alteracdo do estado mental, convulsGes, sintomas cerebelares e psicose) e relacdo de glicose
liquorica/sérica reduzida foram encontrados como fatores de risco para morte. No entanto, em
analise multivariada, apenas a relacdo glicose liquorica/sérica foi relatada como fator
independente para o Obito neste estudo. Os autores acreditam que esse achado possa ser
devido ao fato de que pacientes com maior grau de imunodepressao apresentem maior carga
fangica no liquor e, consequentemente, maior mortalidade. O tempo mediano de
hospitalizacao foi 41 dias. Foi relatada a mortalidade de 41,67%, com sobrevida mediana de
4,51 meses. Dos sobreviventes, 14 pacientes ndo apresentaram nenhuma sequela, 12
individuos incapacidade moderada e 6 incapacidade grave. (53)

Em outra coorte retrospectiva em Taiwan, Tseng et al. avaliaram 219 pacientes
com criptococose, sendo 58% de casos de MC. A maioria apresentava infecgcdo por C.
neoformans (n=210), que se demonstrou suscetivel as drogas antiflngicas utilizadas no
tratamento. Em torno de 24% dos pacientes eram infectados pelo HIV, seguidos por 21 % de
portadores de HBV (hepatitis B virus) e 20% de individuos com cancer, entre outras
condicBes. A idade média foi de 53,1 anos para os infectados por C.neoformans e 38,6 anos
para os infectados por C.gattii. Hipertensdo intracraniana foi achado mais comum em
pacientes infectados por C.gattii (em torno de 66%). A contagem média de células CD4 para
os individuos HIV foi de 50 células/mL. (54)

Os fatores associados a mortalidade em 2 semanas encontrados pelos autores
foram a procedéncia do leste de Taiwan e outras formas de criptococose (principalmente
criptococcemia), que permaneceram como fatores de risco independentes para o ébito na
analise multivariada. Em 10 semanas, os fatores associados independentemente ao Gbito
foram a presenca de cirrose e antigeno liquorico elevado. Em 2 semanas, a mortalidade foi de
10,5% para C.neoformans e 22, 2% para C.gatti. Ao final de 10 semanas, a mortalidade da
coorte foi de 33,33% (28% para C.neoformans e 44% para C.gatti). (54)

Em coorte chinesa, retrospectiva, Zhong et al. avaliaram 90 pacientes com MC,

comparando pacientes infectados e ndo infectados por HBV. Os achados clinicos mais
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comuns foram cefaléia e febre (em 90% e 54% dos casos respectivamente). Os pacientes com
HBYV eram mais jovens (32 anos vs. 47 anos) e tinham maior positividade de cultura no liquor
para Cryptococcus sp., além de maior propor¢do de exames de imagem cerebral normais, fato
este que os autores relacionam ao defeito de imunidade celular presente nesses pacientes, com
menor resposta inflamatoria e, consequentemente, menor incidéncia de lesdes detectaveis nos
exames de imagem. Na terapia de inducdo foram utilizadas anfotericina B e suas formulagoes
com fluconazol oral, combinadas ou ndo a flucitosina. Os pacientes receberam corticdide em
25-31% dos casos, foram submetidos a punc¢des lombares de repeticdo em 71-79% dos casos,
receberam dispositivos de drenagem temporarios em 9-12% dos casos e permanentes em
cerca de 8% dos casos. Em andlise multivariada, a presenca de cirrose e carga viral maior que
103 copias/ml foram fatores de risco independentes para morte nos pacientes infectados pelo
HBV, enquanto que a hipoglicorraquia e presenca de hidrocefalia foram associados a maior
mortalidade em pacientes ndo infectados pelo virus. A mortalidade em 90 dias foi semelhante
entre 0s grupos, girando em torno de 6-10%.(55)

Em outro estudo de coorte, retrospectivo, Qu et al. compararam caracteristicas
clinicas e fatores progndsticos entre pacientes com MC e meningite tuberculosa na China. Os
autores encontraram 126 casos de MC. Com relacdo a condic¢des predisponentes, cerca de
23% dos casos ndo apresentavam nenhuma condicdo aparente de imunossupressao e 17,5%
relataram uso de corticoide. Nenhum deles era infectado pelo HIV. Os achados clinicos mais
frequentes foram cefaléia (96,7%), meningismo (70,6%), febre (56,3%) e alteracdo do estado
mental (40,5%). Mais de 75% apresentavam hipertensdo intracraniana. Os achados em
exames de imagem cerebral (n=107) mais comumente encontrados foram sinais de isquemia
(43,7%) e desmielinizacédo (23,8%), sendo achados classicos como o realce de leptomeninge e
hidrocefalia em 18,3 e 12,7% dos casos, respectivamente. Em analise multivariada, os fatores
de risco associados a mortalidade foram: idade maior que 60 anos, alteracdo do estado mental,
relacdo CD4/CD8 menor que 1 e antigeno criptocdcico no liquor maior ou igual a 1:1024. A
mortalidade da coorte foi de 36,5%.(56)

No Japéo, Mori et al. estudaram retrospectivamente 116 casos de MC, sendo cerca
de 56% dos individuos sem imunodepressdo aparente. Os achados clinicos mais comuns
foram cefaléia e febre (cerca de 75 e 50% dos casos, respectivamente). O tempo médio para o
diagnostico foi de 4 meses. Cerca de 35 casos fizeram uso da combinacdo de anfotericina e

flucitosina (em torno de 30% dos casos). Os demais, combinacbes entre anfotericina,
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miconazol, cetoconazol, fluconazol e flucitosina. A sobrevida da coorte foi de 72,4% em 10
anos. (57)

2.2.1.3 Coortes na Europa

Na Europa, a incidéncia de MC é menor em relacdo aos outros continentes,
possivelmente em virtude do acesso mais amplo a TARV e aos servicos de satde, bem como
melhores condi¢bes de vida da populacdo.(58-60) A condi¢do mais associada a MC é a
SIDA. (61) Apesar de menor incidéncia e melhor assisténcia & doenca, a mortalidade nos

paises europeus ainda é elevada.

Na Itélia, Antinori et al., avaliaram  retrospectivamente 177 casos  de
criptococose e SIDA, com 75,7% destes (n=134) apresentando MC e em 2,8% sendo esta a
doenca definidora de SIDA. Febre e cefaléia foram os achados clinicos mais frequentes. Mais
de 50% foram tratados com anfotericina associada a flucitosina ou anfotericina isolada. Quase
40% das amostras de liquor coletadas, apresentavam antigeno com titulos superiores a
1:5.000, sendo este fator associado independentemente a mortalidade em 10 semanas, bem
como historia de drogadicdo. A mortalidade foi de 10,5% em 2 semanas, 27,2% em 10
semanas e 68% em 1 ano. Cerca de 3% apresentaram insuficiéncia respiratéria com
necessidade de ventilacdo mecénica. Cerca de 12% apresentaram recaida da doenga em tempo
mediano de 7 meses. (62)

Em coorte na Franca, 76 pacientes com doenca criptococica foram avaliados,
tendo a maioria o diagndstico de MC (n=65). Cerca de 20% dos pacientes com HIV estavam
em uso de TARV. Febre, cefaléia, meningismo e déficits neurolégicos foram achados comuns
(mais de 40% dos casos). A maioria dos pacientes ndo apresentou anormalidades em exame
de imagem cerebral, no entanto, quando presentes, os achados relatados foram: edema,
hidrocefalia e atrofia cortical. Quanto ao tratamento, cerca de 57% recebeu fluconazol e 49%
anfotericina B durante a primeira semana. A mortalidade dos individuos com HIV foi de 31%
em 3 meses e os fatores independentemente associados a morte foram: glicose no liquor
menor que 2 mmol/L (equivalente a 36 mg/dL), idade maior que 30 anos, admissdo em CTl e

ventilacdo mecanica. (60)
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2.2.1.4 Coortes na Oceania

Na Oceania, hd poucos estudos de coorte acerca da MC. Uma particularidade da
regido é o fato de ser endémica para infeccbes por C.gattii, geralmente associada a individuos
sem relato de imunodepresséo e de etnia aborigene. (63) No entanto, o C.neoformans ainda é
associado a maioria dos casos. (64) Clezy et al. apontam como uma das doengas mais comuns

entre individuos com HIV na Austréalia.(65)

Em um estudo de coorte conduzido na Austrdlia e na Nova Zelandia, foram
avaliados 350 individuos com doenca criptocdcica e 209 casos de MC. Evidenciou-se a
predominancia do C.neoformans (84%), além da sua maior ocorréncia em individuos
imunodeprimidos (68,8%), principalmente acometidos por SIDA. Os casos infectados por
C.gattii apresentaram maior relacdo com o sexo masculino e etnia aborigene. Também, o
estado imune apresentou relacdo com a apresentacdo clinica, com maior frequéncia de
desenvolvimento de criptococomas no pulmdo ou sistema nervoso central em
imunocompetentes, a despeito do tipo de Cryptococcus sp. Observou-se uma maior incidéncia
de casos na faixa etaria entre 30 e 50 anos nos portadores de HIV e acima dos 70 anos nas
outras causas de imunodepressdo. Nao foram avaliados fatores de prognostico e de

mortalidade nessa coorte. (4)

Chen et al.,, em outro estudo desenvolvido na Austrélia, retrospectivo e
multicéntrico, estudaram 86 casos de doenca criptocécica causada por C.gattii, sendo 85%
casos de MC. Quanto as caracteristicas da coorte, observou-se o predominio da doenga em
individuos do sexo masculino, com maior proporcao na terceira década de vida. Em 72% néo
se identificou nenhuma causa de imunodepressédo, sendo outras condi¢cbes menos frequentes o
uso de corticoide e leucemia. Cerca de 43% apresentava exposicdo presumida a arvores do
género Eucalyptus ou seus produtos. O tempo mediano para o diagnéstico foi de 45 dias.
Quanto aos achados clinicos, cefaléia e alteracdo do estado mental foram os mais observados
(67% e 24%, respectivamente). Cerca de 66% dos pacientes com MC apresentavam
hipertensdo intracraniana. Em 65% dos casos observou-se um titulo de antigeno criptocdcico
no liquor maior ou igual a 256, que foi associado a morte em 1 ano, em analise multivariada.
Cerca de 37% apresentavam achados radiologicos em exame de imagem cerebral sugestivos
de criptococomas. A maioria dos individuos (74%) foi tratada com AmB e 5-FC. A
mortalidade em 4 meses foi de 13,6%.(66)
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2.2.1.5 Coortes na América

Na Ameérica, devido a distin¢do sociocultural e econdmica entre América Anglo-
Saxonica e a Latina, as diferencas em relacdo as caracteristicas clinicas das coortes podem ser
reflexo do maior acesso a TARV, bem como as terapias antifangicas e adjuvantes nos Estados
Unidos e Canada. No entanto, na Ameérica do Sul e Central, ha caréncia de estudos de coorte

que caracterizem melhor a MC nessas regides.

Brizendine et al., por exemplo, avaliaram os fatores de risco associados a
mortalidade de acordo com o estado imunoldgico, em uma coorte retrospectiva de 302
pacientes com criptococose nos Estados Unidos (entre estes, 200 casos com MC). Nesta
coorte, 36% eram infectados pelo HIV em uso de TARV (n=108), 28% receptores de
transplante de orgaos solidos (n=84)) e 36% ndo-HIV/ndo-receptores de transplante (NHNT)
(n=110). O tempo médio para o diagnostico foi maior para os NHNT (68 dias) e a idade
média menor para o grupo HIV (39 anos). Houve predominancia do sexo masculino em todos
0s grupos. Os achados clinicos mais relevantes foram cefaléia (50%), febre (36%), alteracéo
do estado mental (31%) e mal-estar (25%). Nos casos com MC, hipertensdo intracraniana foi
encontrada em 21%. Ao exame do liquor, um antigeno criptocécico no liquor maior ou igual a
1:512 foi encontrado em 26% dos pacientes e a contagem média de leucocitos no liquor foi de
106 células/mm3. Quanto aos achados radioldgicos de exames de imagem do SNC, cerca de
85% dos pacientes avaliados (n=169) ndo apresentavam alteracBes. A alteracdo mais
frequente foi hidrocefalia em 13% dos casos. A maioria dos casos recebeu a combinacdo de
anfotericina com flucitosina ou fluconazol como terapia de indugdo e fluconazol como

consolidacéo.(67)

Ainda nessa coorte, os fatores associados independentemente com mortalidade em
90 dias foram criptococcemia e pressdo de abertura inicial maior ou igual a 25 cm H20. Os
fatores de protecdo foram cefaléia e idade menor que 50 anos. A mortalidade por todas as
causas da coorte foi de 21% em 90 dias, sendo que 76% das mortes foram atribuidas a
criptococose, quando dados disponiveis. Em 1 ano, a mortalidade foi de 28%, sendo 68%

delas atribuidas a MC. Nao houve diferenca de mortalidade entre os grupos.(67)

Em outro estudo nos Estados Unidos, realizado pelo The Mycoses Study Group
and the AIDS Clinical Trials Group (ACTG) do National Institute of Allergy and Infectious

Diseases, Van der Horst et al. avaliaram 381 pacientes com SIDA, sendo a criptococose
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cerebral como primeira manifestacdo em cerca de 35% dos casos. A contagem mediana de
células CD4 foi em torno de 20 células/ mm3 e o uso prévio de TARV foi relatado em cerca
de 26% dos individuos. Quanto aos sinais e sintomas, cefaléia (em torno de 90% dos
pacientes), febre (cerca de 74% dos pacientes) e meningismo (cerca de 45% dos pacientes)
foram os achados mais encontrados. A mortalidade da coorte em 2 semanas foi de 5,5% e,
apos oito semanas de consolidacéo, de 3,9%. (26)

Na América do Sul, Lizarazo et al. avaliaram 90 casos de MC na Colémbia,
incluindo pacientes com e sem HIV. O achado de hipertenséo intracraniana foi encontrado
em mais de 45% dos casos. Dentre os pacientes com SIDA, cerca de 68% apresentava
contagem de células CD4 inferior a 100 céls/mm3 e pouco menos de 30% néo fazia uso de
TARV. A tomografia de cranio, os pacientes com HIV apresentaram com maior frequéncia
achados anormais em relagdo aos néo infectados, sendo o mais comum atrofia cerebral (53%).
Mais de 85% dos pacientes receberam anfotericina B como terapia de inducdo. A letalidade
intra-hospitalar foi de 49,2% para individuos com HIV e 16% para os demais. Os fatores de
pior prognostico identificados nessa coorte foram: a infeccdo por HIV e o ndo uso de TARV
nesses casos, presenca de alteracdo do estado de consciéncia, convulsdes e o achado de baixa
celularidade no liquor (menos de 20 céls/mm3). A taxa de recaida foi de 9,1%. Aos 120 dias, a

sobrevida dos pacientes ndo portadores de HIV foi maior (82% vs.46%).(68)

Na Bolivia, Castro Soto et al. avaliaram 31 pacientes infectados pelo HIV com
MC. A maioria foi do sexo masculino (83%) e com contagem de CD4 inferior a 100
células/mms3. Metade dos pacientes apresentava alteracdo do estado mental, com cefaléia e
rigidez de nuca em apenas 20% dos casos. Os pacientes foram tratados apenas com

anfotericina B. A mortalidade da coorte foi de 67%. (69)

Em pacientes argentinos, Metta et al. estudaram 51 pacientes com HIV
gravemente imunodeprimidos e MC, sem uso prévio de TARV. Os individuos receberam
terapia de indugdo com anfotericina B e fluconazol como consolidagdo. Quanto aos achados
laboratoriais, em torno de 65% tiveram hemoculturas positivas. A taxa de letalidade relatada
foi de cerca de 36%.(70)
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2.2.15.1 Coortes no Brasil

No Brasil, ha algumas coortes que avaliam o perfil dos pacientes com MC, mas
poucos avaliando os fatores de risco associados a mortalidade. Da mesma maneira, muitos
estudos ndo individualizam os casos de MC, dificultando o conhecimento especifico desse

grupo de pacientes.

Mora et al. por exemplo, estudaram prospectivamente 131 pacientes com doenca
criptococica em Uberaba, Minas Gerais, dos quais 78,6% apresentavam MC. Dos pacientes
com doenga no sistema nervoso central, 91,26% tinham SIDA, sendo a MC sua primeira
manifestacdo em 64,9%. Outras condi¢des predisponentes que foram identificadas incluiram
transplante renal e l0pus eritematoso sistémico. Cerca de 95% dos casos eram infectados pelo
C.neoformans. Uma pressao de abertura inicial elevada foi encontrada em 53,3% das pungoes
lombares. O tratamento com anfotericina foi iniciado em cerca de 90%. ldentificou-se uma
taxa de 17,5% de sindrome da reconstituicdo imune em pacientes com HIV. Em anélise
multivariada, a presenca de cefaléia, alteracdo do estado mental, papiledema e convulsdes
foram associados independentemente com o obito. A mortalidade foi de 57,2%, sendo que

cerca de 50% ocorreram dentro de 2 semanas de tratamento.(71)

Na Bahia, Darzé et al. reportaram uma coorte retrospectiva de 104
pacientes com meningite criptococica, 11% dos quais eram portadores de HIV. Em 21,9% o
tempo até o diagnostico foi maior que 30 dias. A maioria dos pacientes tinha cefaléia (90%),
febre (84,4%) e meningismo (83,2%). Outros achados menos comuns foram alteracdo do
estado mental em 43,8%, alteracdo de comportamento (28,1%) e alteragdes visuais (24%). Os
fatores que se mostraram associados com o ébito foram celularidade no liquor menor que 40
células/mms, alteracdo do estado mental e tempo para diagnostico maior que 30 dias. A
letalidade foi de 42,7% e a mortalidade em 30 dias de 72,5%.(72)

Moreira et al., em estudo prospectivo  em Uberlandia, Minas Gerais,
estudaram 96 casos de pacientes com criptococose, sendo destes, 77% com MC. A maioria
eram portadores de SIDA (81,3%) e infectados por de C. neoformans var. neoformans
(92,7%). Em 59,4% dos casos, 0s pacientes foram tratados com anfotericina B ou derivados
triazélicos. A mortalidade da coorte foi de 72,9%.(73)



31

Por fim, Hasimoto e Souza et al., em estudo prospectivo realizado em Goiés,
avaliaram 62 pacientes com MC, sendo C.neoformans var.grubii encontrado na maioria dos
casos. A SIDA foi a doenca associada mais prevalente (85%), entre os quais, 81,1%
apresentavam contagem de células CD4 menor que 100 células/ mm3. Cefaléia foi o sintoma
mais comumente relatado (75,8%), seguida de febre (61,3%) e rigidez de nuca (58,1%). A
presenca de alteracdo do sensorio foi associada ao Obito. A mortalidade da coorte foi de

48,4% e recaida foi observada em 9 pacientes. (74)
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Tabela 1 — Resumo das coortes de criptococose e meningite criptococica no mundo de acordo

com o local.

Autor e Tipo de
Estudo

Jarvis et al.
Coorte prospectiva,
multicéntrico

Mwaba et al.
Coorte prospectiva

Mdodo et al.
Coorte prospectiva

Kendi et al.
Coorte retrospectiva

Moosa et al.
Coorte retrospectiva

Bisson et al.
Coorte prospectiva

Zheng et al.
Coorte retrospectiva

Tseng et al.
Coorte retrospectiva,
multicéntrico

Zhong et al.
Coorte retrospectiva

Continente/ Ano

Africa (8 estudos), Asia (1
estudo)
2002-2010

Africa
Janeiro 1998-Janeiro 1999

Africa
Agosto 2008-Fevereiro
2009

Africa
Julho 2005-Outubro 2009

Africa
Janeiro 1991-Dezembro
1994

Africa
Maio 2005-Agosto 2006

Asia
Julho 1998-2013

Asia
1997-2010

Asia
Janeiro 2006-Junho 2012

Caracteristicas

n= 501, SIDA; cefaléia,
meningismo e HIC como
manifestagdes mais comuns;
IND com AmB+5-FC/FLU
(maioria)

n=230, SIDA; cefaléia,
meningismo, febre e
emagrecimento como
achados mais comuns; IND
com FLU (metade dos casos),
sem tratamento (metade dos
casos)
n=111, SIDA; cefaléia,
meningismo (achados mais
comuns); IND com AmB; 30%
em uso de TARV; PL de alivio
se HIC

n=71, SIDA; ambulatorial;
sem confirmagdo no liquor;
cefaléia achado mais comum;
35% em uso de TARV; IND
com FLU (maioria)

n=65, maioria com SIDA;
predominio no sexo
feminino; cefaléia, febre,
AEM, meningismo e DF como
achados mais comuns; IND
com Amb+5-FC/FLU
n=92, SIDA; 28% em uso de
TARV; tratados com AmB

n=108, maioria ndo-SIDA;
cefaléia e HIC como achados
mais comuns; 70% imagem
SNC alterada; IND AmB+5-
FC+FLU, PL de alivio se HIC
n=219 (n=210, C.neoformans;
n=9,C.gattii),~ 24% com SIDA,
HBV ou cancer; 58% com MC;
HIC achado mais comum em
infeccdo por C.gattii

n=90; comparando HBV e
ndo-HBV; cefaléia e febre
achados mais comuns; IND
com AmB+FLU+/-5-FC; PL de
alivio (~75%)

Mortalidade e Fatores

Progndsticos
Mortalidade em 2
semanas=17%
Mortalidade em 10 semanas=
34%

AMV (morte em 2 semanas)=
AEM, carga flngica elevada no
liquor, >50 anos, leucocitose,
IND com FLU e o clearance
lento do fungo
AMV (morte em 10 semanas)=
baixo peso, anemia e baixa
pressdo de abertura + fatores
associados a morte em 2
semanas

Mortalidade em 24 semanas=
100%
Sobrevida cumulativa maior nos
tratados com fluconazol

Mortalidade intra-hospitalar
36%

Mortalidade geral=38%
Mortalidade em 12
semanas=23%
AMV (fatores associado a
sobrevida)= IMC maior

Mortalidade intra-hospitalar
maior nos HIV (64% vs.9%)

Mortalidade intra-
hospitalar=17%

AMV (fatores associado a
sobrevida) =uso de TARV
Mortalidade=41,67%
AMV (fatores associados a
morte)=relagdo glicose
liquor/glicose sérica reduzida

Mortalidade (2 semanas)=
10,5% C.neoformans; 22,2%
C.gattii
Mortalidade (10 semanas)=
33,3%

Mortalidade (90 dias)=6-10%
AMV (morte em HBV+)=carga
viral alta, cirrose
AMV (morte em HBV-)=
hipoglicorraquia e hidrocefalia



Continuagdo da Tabela 1
Qu et al.
Coorte retrospectiva

Mori et al.
Coorte retrospectiva,
multicéntrico

Antinori et al.
Coorte retrospectiva

Darras-Joly et al.
Coorte retrospectiva

Chen et al.
Coorte prospectiva,
multicéntrico

Chen et al.
Coorte retrospectiva,
multicéntrico

Brizendine et al.
Coorte retrospectiva

Van der Horst et al.
Ensaio clinico
randomizado

Lizarazo et al.

Coorte retrospectiva

Castro et al.
Coorte retrospectiva

Asia
Janeiro 2008 -Dezembro
2015

Asia
Janeiro 1979-Junho 1989

Europa
Janeiro 1985-Dezembro
1999

Europa
Janeiro 1986-Janeiro 1994

Oceania
Margo 1994-Marco1997

Oceania
Janeiro 2000-Dezembro
2007

América
Janeiro 1996- Dezembro
2010

América
Outubro 1991-Agosto 1994

América
1996-2010

América
Setembro 2005- Julho 2014

n=126; ndo-HIV; cefaléia,
meningismo,HIC e AEM
achados clinicos mais
comuns;

n=116; 56% sem condigcGes
predisponentes; 30% IND
com AmB, demais,
combinagdes com AmB

n=177; 40% com MC; SIDA;
Febre e cefaléia como
achados mais frequentes;

n=76; n=65 com MC; SIDA
com 20% em TARV; febre,
cefaléia como achados mais
comuns; IND ~50% AmB e
~50% FLU

n=350; n=209 com MC; ~43%
com SIDA, predominancia de
C.neoformans; MC mais
comum em HIV+

n=86; 86% MC por C.gattii,
cefaléia e HIC achados mais
comuns; 37% com
criptococomas em imagem
cerebral; maioria tratada com
AmB+5-FC

n=306, n=200 com MC;
36% SIDA em uso de TARV,
28% Tx e 36% NHNT; cefaléia,
AEM e febre achados mais
comuns; HIC em 21%; IND
(maioria) AmB+5-FC+/-FLU

n=381; SIDA com uso de
TARV em 26%; cefaléia, febre
e meningismo como achados
mais comuns; IND com
AmB+5-FC ou AmB

n=90; 70% SIDA; ~30% dos
HIV+ em uso de TARV; 80%
dos ndo-HIV sem causa
aparente de
imunossupressdo; achados
mais comuns foram cefaléia,
meningismo,HIC, febre e
AEM; C.neoformans (maioria
HIV) e C.gattii (maioria ndo-
HIV)
n=31; SIDA; ~50% cefaléia,
AEM, cefaléia e rigidez de
nuca; IND com AmB

Mortalidade=36,5%
AMV (fatores associados a
morte)= >60 anos, AEM,
CD4/CD8<1, Ag Cr
liquor21:1024
Sobrevida (10 anos)=72,4%

Mortalidade (2 semanas)=
10,5%
Mortalidade (10 semanas)=
27,2%
Mortalidade (1 ano)=
68%

AMV (morte em 10 semanas)=
drogadigdo, Ag Cr liquor>
1:5000
Mortalidade (90 dias)=31%
AMV (fatores associado a
morte)= glicose
liquor<2mmol/L, >30 anos,
admissdo em UTI e ventilagdo
mecanica
N&o avaliados

Mortalidade 4 meses=13,6%
AMV (morte em 1 ano)=Ag Cr
liquor>1:256

Mortalidade (90 dias)= 21%
Mortalidade (1 ano)= 28%
Maioria atribuida a MC
AMV (morte em 90 dias)=
criptococcemia, PA225cmH20
AMV (fatores de protegdo para
morte)= cefaléia, <50 anos
Mortalidade (2 semanas)=
5,5%
Mortalidade (10 semanas)=
3,9%

Letalidade intra-hospital=

49% (HIV) e 16% (ndo-HIV)
AMV (fatores associados a
morte)= infec¢do pelo HIV, ndo
uso de TARV, AEM, convulsdes,
baixa celularidade no liquor

Mortalidade =67%
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Continuagdo da Tabela 1
Metta et al.
Coorte retrospectiva

Mora et al.
Coorte prospectiva

Darzé et al.
Coorte retrospectiva

Moreira et al.
Coorte prospectiva

Hasimoto et al.
Coorte prospectiva

AbreviacBes: SIDA- Sindrome da Imunodeficiéncia Adquirida; HIC- hipertensdo intracraniana;

Ameérica

América (Brasil)
Janeiro 1998-Maio 2010

América (Brasil)
Janeiro de 1972-
Dezembro de 1996

América (Brasil)
Margo 1998 - Novembro
2003
América (Brasil)
Janeiro 2009-Dezembro
2010

n=51; SIDA, sem uso prévio
de TARV; IND com AmB

n=131; 78,6% com MC;
91,26% SIDA; ~50% HIC;~90%
iniciaram IND com AmB

n=104; 11% SIDA; cefaléia,
febre e meningismo como
achados mais comuns

n=96; 77% com MC; SIDA;
maioria IND com AmB

n=62; maioria SIDA, ~80%
com CD4<100; cefaléia, febre
e meningismo como achados
mais frequentes
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Letalidade=36%

Mortalidade=57,8%
(~50% dentro de 2 semanas de
tratamento)

AMV (fatores associados a
morte)=cefaléia, AEM,
papiledema, convulsdes

Letalidade=42,7%
Mortalidade (30 dias)=72,5%
Fatores associados com
morte=<40céls/mm?3 no LCR,
AEM, atraso no dx.
Mortalidade=72,9%

Mortalidade=48,4%
Recaida=9 pacientes
Fator associado com morte=
AEM

IND-inducéo; AmB-

anfotericina B; 5-FC- flucitosina; FLU-fluconazol; AMV-andlise multivariada; AEM-alteracdo do estado mental; TARV-
terapia antirretroviral; PL-punc¢do lombar; IMC-indice de massa corp6rea; DF- déficit motor; SNC-sistema nervoso central;
MC-meningite criptococica; HBV-Hepatitis B virus; Ag Cr- antigeno criptocdcico; UTI-unidade de terapia intensiva; Tx-
transplante; NHNT- ndo-HIV ndo-transplantado; LCR- liquido cefalorraquidiano; Dx- diagndstico.
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3. JUSTIFICATIVA

A meningoencefalite criptocdcica é uma doenga de alta incidéncia e
mortalidade, principalmente nos paises em desenvolvimento. A raz&o pela qual a mortalidade
aguda da doenca permanece alta é incerta, mesmo onde ha acesso a terapia antifingica e a
assisténcia médica em grandes centros. O reconhecimento de fatores de risco associados ao
pior prognostico na MC é crucial para 0 manejo dos pacientes, bem como para criacdo de
protocolos institucionais que visem melhorias no tratamento e reducgdo dos 6bitos em sua fase
aguda.

A variabilidade do perfil clinico-epidemiol6gico e os fatores de risco associados a
mortalidade entre os diferentes estudos de coorte, depende de aspectos étnicos,
socioecondmicos e geogréaficos. Esses aspectos podem dificultar a generalizacdo de algumas
condutas para o tratamento da MC, tornando-se, assim, necessarios estudos adicionais desses

fatores.
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4. OBJETIVOS

4.1  Obijetivos primarios

Conhecer o perfil clinico-epidemiolégico e avaliar os principais fatores de risco
associados a mortalidade dos pacientes com meningite criptococica atendidos em um hospital

universitario de referéncia na regido sul do Brasil.

4.2  Objetivos secundarios

a) Awvaliar as caracteristicas demogréaficas da populacdo em estudo;

b) Avaliar os achados clinicos, laboratoriais e de imagem nos pacientes com
meningoencefalite criptococica;

c) Avaliar o tipo de terapia antifungica instituida nos casos e tempo de uso, bem como
terapia adjuvante e toxicidade relacionada ao tratamento;

d) Avaliar ocorréncia de complicagdes como internacdo em unidadede terapia intensiva,
necessidade de ventilagdo mecénica e re-hospitalizacdo por meningoencefalite
criptocécica;

e) Avaliar a sobrevida ao final do periodo do estudo;

f) Avaliar a mortalidade em 30 e 60 dias, bem como fatores de risco associado a

mortalidade nesses periodos.
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6. ARTIGO

Cryptococcal Meningitis: Analysis of a Retrospective Cohort in Brazil

Abstract

OBJECTIVE: Cryptococcus neoformans is a common opportunistic infection in adults with
acquired immunodeficiency syndrome worldwide. However, limited data exist for patients in
Brazil. The aim of this study was to describe the clinical characteristics of cryptococcosis in a

cohort of patients assisted at a teaching tertiary care hospital in southern Brazil.

PATIENTS AND METHODS: A retrospective study was conducted at Hospital de Clinicas
de Porto Alegre, Brazil. Data on risk factors, clinical manifestations, diagnosis methods,
treatment, and prognosis of patients with meningeal cryptococcosis were evaluated from
January 2009 to December 2016. Clinical characteristics associated with cryptococcal

meningitis were compared.

RESULTS: Seventy-nine cases of cryptococcal meningitis were identified. Most of the
patients presented positive CSF cultures for Cryptococcus (96%). The prevalence of males
and females with meningeal cryptococcosis were similar. The age of the patients ranged from
5 to 67 years. The median time of hospitalization was 28 days. The most common underlying
disease was HIV (82%), followed by solid transplant (10%). The vast majority of the patients
with meningeal cryptococcosis were infected by Cryptococcus neoformans (96%). Fever,
nausea, vomiting, headache, and altered mental status were the most common manifestations.
The median opening pressure before treatment was 30 cm H-O, and the proportion of patients
with 25 ¢cm H.O or greater was 57,7% (n=41). CNS imaging abnormalities include
hydrocephalus, and hypodensities. Widened Virchow-Robin spaces was described in only 2

patients (2.5%). Induction treatment of the majority of the patients consisted of amphotericin
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B and flucytosine (67%) followed by amphotericin B and fluconazole (19%). Multivariate
analysis of Cox Regression identified ICU admission, CSF proteins >60 mg/dL(control
lumbar puncture), altered mental status, CSF antigen>1:1000, blood antigen >1:1000 as
independent risk factors for death. All-cause overall 30-day and 60-day mortalities were 19%
and 24% respectively.

CONCLUSIONS: Meningeal cryptococcosis occurs predominantly in HIV infected adults
admitted to a tertiary care hospital in southern Brazil. Clinical manifestations included
headache, and neurological focal signs. Clinicians should consider a diagnosis of meningeal
cryptococcosis for HIV infected adults with fever, headache and neurological manifestations.
Despite adequate antifungal treatment and management of intracranial hypertension, mortality
was high. Independent risk factors for mortality included patients admitted to ICU with

altered mental status, elevated CSF protein, high blood and CSF cryptococcal antigen titers
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INTRODUCTION

Cryptococcosis is an opportunistic disease caused by the fungus Cryptococcus sp.,
with a worldwide occurrence. The cryptococcal meningoencephalitis (CM) is the most
common presentation and carries a high mortality, even under antifungal therapy. (1) The two
most important species with clinical significance in human beings are C.neoformans and
C.gattii. (2) Individuals with T-cell immunity defects are the most affected by the disease,
although no underlying condition has been identified in some series.(1) The incidence and
mortality are high around the world, especially among developing countries, where the
current recommended therapies are not widely available. (3,4) In developed countries, the
antifungal treatment based on amphotericin has shown a significant reduction in long-term
mortality, although the death rates in the acute phase remain high. (5-8) Clinical findings are
unspecific and include headache, fever, altered mental status, and meningismus.(5) The
fungus can be detected by culture and latex agglutination tests, with high sensitivity and

specificity. (9)

Many prognostic factors have been found in the studies. (10-12) However, due
to the considerable variability among them, it is hard to generalize results to refine
management, attempting a reduction in the acute mortality. Then, it is possibly useful to
recognize risk factors regionally. In Brazil, there are a few studies comprising this
information, especially in the Southern region.. Aiming to address this issue, we conducted a
retrospective cohort study, evaluating the cases assisted between January 2008 and October
2015, at Hospital de Clinicas de Porto Alegre (HCPA), a reference center for infectious

diseases in Southern Brazil.

MATERIAL AND METHODS

A retrospective cohort study was conducted, comprising the analysis of medical
records of all patients with the diagnosis of CM admitted at HCPA between January 2008 and
October 2015, recovered from the database of Microbiology Laboratory of this institution.
The study was funded by AFIP (Associacdo Fundo de Incentivo a Pesquisa) and approved by
the local ethical committee. Because this study didn’t carry any harm to its participants, the
informed consent was waived. Half of the cases had their information double-checked by a

different researcher.
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The inclusion criteria were:

1) The detection of Cryptococcus sp. by culture or a positive cryptococcal antigen in the
cerebrospinal fluid (CSF) with clinical and laboratory findings suggestive of
meningoencephalitis, as will be described;

2) Patients with the first admission due to CM at HCPA or those in remission of CM for
at least 5 years, in the cases with a previous episode.

The exclusion criteria were:

1) Patients with more than 50% of missing data in medical records, related to the
hospitalization of interest;
2) Patients transferred from other institutions with ongoing treatment for CM or no

information about initial clinical evaluation.

Demographic data was collected through a research form (Appendix). The first
admission due to CM at HCPA was analyzed. The time of hospitalization reported was the

period of days comprising admission and discharge or death.

Concerning underlying diseases, for those patients infected by HIV, information
collected included: recent data about HIV viral load and CD4 T-cell count (between 6 months
before until one month after admission), the use of HAART by the time of CM diagnosis, if
CM was considered the AIDS-defining disease and the report of vertical transmission. In
SOTR, the following data were collected: type of transplant, time of transplant (in years) and
immunosuppressive medications in use. Non-HIV, non-transplant (NHNT) patients were

those with no cause of immunosuppression identified.

Additional predisposing factors for CM were also investigated. (11,13,14) Data
were collected based on registered medical history: chronic use of corticosteroid (defined as
the use of 5 mg of prednisone or equivalent for more than 30 days prior to the diagnosis of
CM); chronic kidney disease; cancer (active solid tumors or hematological malignancies
receiving or not chemotherapy); rheumatic disease (rheumatoid arthritis, systemic lupus
erythematosus, psoriatic arthritis, ankylosing spondylitis, Sjogren’s syndrome or
inflammatory myopathy); diabetes mellitus and biliary cirrhosis. The current disease criteria
for each condition wasn’t checked in this study because this information wasn’t usually

available in the medical records.
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About clinical findings, the symptoms and signs considered suggestive of CM or
concomitant disseminated cryptococcal disease were the following: fever (body temperature
of 38°C or higher), malaise, headache, nausea and vomiting, altered mental status
(obnubilation, stupor or coma), behavior changes, seizures (tonic-clonic or partial), neck
stiffness, cranial nerve palsies (any kind), motor deficit (any pattern of paresis), cough and
dyspnea. The time between the initiation of symptoms until hospital admission was recorded,

as the fundoscopic examination findings, if available.

Laboratory data information comprised CSF examination findings, blood tests,
and BAL (bronchoalveolar lavage) tests. The first CSF examination was that considered
within 5 days of initiation of therapy, to minimize data loss in those cases where the first CSF
examination didn’t contain cryptococcal analysis or in cases of misplaced material. Control
CSF examination was considered that collected around the 14th day of therapy (+/- 3 days),
the correspondent period of the induction phase. The results of the CSF culture around the 7th
day of treatment were also recorded. All CSF data were collected from initial and control CSF

examination.
The relevant data considered about CSF findings were:

1) Cytological and biochemical analysis: CSF total and differential cell count (total count
hospital reference: less tha 5 leukocytes/uL and 1 erythrocyte/uL), CSF glucose
(hospital reference value: 45-70 mg/dL), and CSF proteins (hospital reference value:
20-60 mg/dL);

2) CSF cryptococcal antigen, routinely performed by latex agglutination test at 1:10,
1:100, 1:1.000 and 1: 10.000 titers in the hospital;

3) Optical microscopy examination with India ink coloration;

4) CSF culture, that is qualitative and carry out in agar Sabouraud with speciation of
fungus (C.neoformans or C.gatti) using CGB media;

5) Opening pressure (in cm H.0), taken through a manometer during the lumbar
puncture, registered in medical records.

Blood tests of interest comprised the serum cryptococcal antigen and blood
culture within the 14 initial days of treatment. If available, results of culture and optical

microscopy examination for Cryptococcus sp. in BAL at any time of disease were collected.
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CNS imaging findings considered compatible with CM, according to previous
studies, included: mass lesion (s), nodule (s), diffuse cerebral edema, midline deviation,
collection (s), hemorrhage, hydrocephalus, signs of brain herniation, signs of acute brain
ischemia or other hypodensities with no enhancement by contrast, leptomeningeal
enhancement, cryptococcoma, dilatation of Virchow-Robin spaces (perivascular spaces) and

cerebral atrophy. (15)

Chest imaging was also evaluated and either radiography or computerized
tomography were considered. Data were collected from radiological reports of tests
performed during the first 2 weeks of treatment, when available. Findings considered
consistent with pulmonary cryptococcosis included: consolidation, pulmonary infiltrate,
nodule (s), mass lesion (s), bronchial wall thickening, cavitation (s), micronodules, enlarged

mediastinal lymph nodes and pleural effusion.

The following treatment phases were considered for analysis as previously
described: (16)

1) Induction: drugs administered during at least the first 14 days of treatment;
2) Consolidation: treatment instituted after induction phase, generally in the following 6
or 8 weeks.
3) Maintenance: therapy initiated after consolidation period in patients with disease
remission.
The antifungal agents used for treatment, their doses and duration of therapy were

recorded. When available, patient’s weight and the dose calculation by weight was collected.

The following parameters of amphotericin B toxicity were considered to identify

whether the patients presented adverse effects:

1) Hypokalemia: serum potassium less than 3,5 mEq/L;
2) Hypomagnesemia: serum magnesium less than 1,6 mEq/L;
3) Anemia: fall in 2 points of basal hemoglobin;
4) Acute renal failure: increase of at least 0,3 mg/dL of creatinine or more than 1,5 times
the patient baseline creatinine in 48 hours, according to AKIN criteria.(17)
When amphotericin was used, information about hydration (if the patient

received or not at least 500 ml of crystalloids per day) was registered.
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Other relevant data concerning complications resulting from amphotericin B

therapy evaluated:

1) ICU admission and need for mechanical ventilation;

2) Initiation of hemodialysis during hospitalization;

3) Persistence of infection, defined as a CSF positive culture for Cryptococcus sp. after
the 2-week induction period (+/- 3 days);

4) Relapse, defined as the return of symptoms accompanied by evidence of infection in
the CSF examination, that is a positive culture, optical microscopy examination or
cryptococcal antigen after at least one negative test after the induction period,

5) Rehospitalization due to CM.

Data concerning the number of lumbar punctures performed during treatment, the
need for placement of a temporary or permanent CSF drainage device (external ventricular
shunt, ventriculoperitoneal shunt or lumbar catheter) were collected, as well if these

procedures were performed due to intracranial hypertension.

The following information was obtained for 6 months after hospital discharge if

available:

1) The use of maintenance therapy and occurrence of complications during the period
(including opportunistic diseases and relapse of CM);

2) For HIV patients, the information about the use of HAART and CD4 T-cell count
were additionally recorded.

Overall, 30 and 60-day all-cause mortality were evaluated. The cause-specific
mortality and the presumed cause of death were collected from medical records, when
available. The mortality was evaluated until the end of the study period. The 5-year survival
comparing HIV and non-HIV patients, as well as the comparison between HIV in use of

HAART and those who were not was evaluated.

The risk factors for general, 30-day and 60-day mortality were based on previous

studies, as previously described: (10-12)

1) Age (<50 years or >50 years);
2) Sex;
3) Time of hospitalization (in days);
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4) Underlying conditions: infection by HIV, SOTR, NHNT, chronic renal failure, chronic
use of corticoid, cancer, cirrhosis, diabetes mellitus, rheumatic disease;

5) Prior HAART use and CD4 T-cell count (for individuals with HIV);

6) Duration of symptoms;

7) Signs and symptoms: fever, headache, altered mental status, behavior changes,
seizures, neck stiffness, cranial nerve palsy and motor deficit at presentation;

8) CSF findings: opening pressure in lumbar puncture (<25 ¢cmH20 or > 25 ¢cmH-0),
CSF leukocytes (<20 cells/uL or > 20 cells/ uL), CSF glucose (<45 mg/dL or >45
mg/dL), CSF proteins (<60 mg/dL or > 60 mg/dL), CSF cryptococcal antigen (<
1:1.000 or >1:1.000) at initial and control CSF examination, positive CSF culture for
Cryptococcus sp. on the 7th and 14th day after treatment initiation;

9) Presence of any abnormal brain imaging findings compatible with CM (as described
above);

10) Positive blood cultures for Cryptococcus sp.;

11) Acute renal failure and initiation of hemodialysis during hospitalization;

12) Type of therapeutic scheme for induction (amphotericin plus flucytosine or
amphotericin plus fluconazole);

13) Rehospitalization due CM, persistence or relapse;

14) ICU admission during hospitalization and need for mechanical ventilation.

Statistical Analysis

Data were analyzed using SPSS software, version 18 or superior. Results were
expressed in mean and standard deviation or median and interquartile range for variables in
numeric scale and number and percentage for variables in nominal scale. Qualitative variables
were compared by qui-square test, Fisher’s exact test or McNemar test, when indicated. For
determination of the factors associated with overall, 30 and 60-day mortality, multivariate
logistic regression models were constructed using a stepwise regression. A predictive
modeling strategy was used in which variables were selected based on the association with
mortality in univariate analysis (using a p-value < 0.20) and retained if they significantly
improved model fit. Cox Regression model was used for determination of risk factors
associated with overall mortality. A Poisson regression model with robust variance was

employed for determination of risk factors associated with mortality at 30 and 60 days.
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Kaplan- Meier survival method was adopted for survival analysis of cohort The survival
between groups (HIV and non-HIV) were compared by log-rank test. Missing data were

excluded of analysis. For statistical significance, a p-value <0.05 was considered.

RESULTS

Baseline Characteristics of Cohort

During the study period, 81 cases of CM were assisted at HCPA. Two cases were
excluded from the study. One patient was transferred from another institution and there was
no data available. The other patient did not have microbiological confirmation of CM. More

than 80% concordance in data was found in the double-checking procedure of data.

The baseline characteristics of the cohort are shown in Table 1. The mean age was
39,3 years, and approximately 56% were male. The median time of hospitalization was 28
days. The majority of the patients were HIV-infected (82,3%), 21,5% of them had the
diagnosis of HIV during the hospitalization, and 52% were taking HAART. Median CD4
lymphocyte count was 34 cells/mm3, and 43 patients (66,1%) has CD4 lymphocyte count
under 100 cells/fmm3. The mean HIV viral load was 4,73 log per mL. Eight patients were
recipients of a solid organ transplant (10,1%) including 5 kidney and 3 liver transplants. Of
those, 7 patients were under treatment with tacrolimus, 6 with mycophenolate mofetil, one
with azathioprine, one with cyclosporine and one with belatacept in adjunction with
corticosteroids or not. C. neoformans was the most common species (96,2%) isolated in

patients with cryptococcal meningitis.



Table 1- Baseline characteristics of the cohort (n=79).

Variable
Age, years, meantSD
Age 250 years, n(%)
Sex, male, n(%)
Time of hospitalization, days, median (IQR)*
Underlying diseases
HIV, n(%)
SOTR, n(%)
NHNT, n(%)
Chronic Kidney Disease, n (%)
Cirrhosis, n (%)
Cancer, n (%)
Rheumatic disease, n (%)
Diabetes mellitus, n (%)
HIV patients
Dx during hospitalization, n (%)?
Vertical transmission of HIV, n (%)
Prescription of HAART®, n (%)
CD4, cells/mm3, median (IQR)*
HIV viral load, log, mean, £SD
SOTR, time of transplant, years
General, median (IQR)*
Kidney, median (IQR)*
Liver, median (IQR)*
Type of Cryptococcus sp.
C.neoformans, n (%)
C.gattii, n (%)
Duration of symptoms, days, median (IQR)*
30-day Mortality, n (%)

60-day Mortality, n (%)

Ne
79
79
79
79

79
79
79
79
79
79
79

79

65
65
65
55

28

79
79
67
79
79

Parameters
39,3+12,9
17 (21,5)
45 (56,9)
28 (18-41)

65 (82,3)
8(10,1)
6(7,6)
2(2,5)
2(2,5)
4(5,1)
2(2,5)

3(3,8)

14 (21,5)
3 (4,6)
34 (52,3)
34 (15-97)

4,73+0,99

2,1(0,1-5,6)
3,5(0,2-7,3)

2,1(0,0-7,3)

76 (96,2)
3(3,8)
10 (6-21)
15 (19,1)

19 (24,4)

52

Abbreviations: SD-standard deviation; IQR- interquartile range; HIV- Human Immunodeficiency Virus; SOTR- Solid organ

transplant recipients; NHNT — Non-HIV non-transplant; Dx- diagnosis; HAART- highly active antiretroviral therapy.

* Median (interquartile range 25-75).

2 Diagnosis of HIV concomitant with cryptococcal meningoencephalitis.

b The regular use of HAART couldn’t be assured, due to the retrospective nature of the study.
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Clinical, Laboratory and Imaging Findings

The most common clinical findings at presentation were headache (73,4%), fever
(54,4%), altered mental status (43%) and nausea/vomiting (41,8%) (Table 2). Thirty-six
patients (45,6%) underwent fundoscopic examination, with 4 (11,1%) showing papilledema.
Other findings included HIV-associated retinopathy (6 patients), other retinopathy (4 patients)
and sequel findings (3 patients).

Table 2- Clinical findings at presentation in 79 patients with cryptococcal
meningoencephalitis.

Variable N2(%)

Headache 58(73,4)
Fever 43 (54,4)
Altered mental status 34 (43,0)
Nausea and vomiting 33 (41,8)
Malaise 22 (27,8)
Cough 19 (24,1)
Neck stiffness 15 (19,0)
Seizures 11 (13,9)
Dispnea 9(11,4)
Motor deficit 8(10,1)
Cranial nerve palsy ? 8(10,1)
Behavior changes 7 (8,9)

@ Palsy of 6th nerve was found in two cases; the information for the
remaining cases was missing.

Laboratory findings before and after induction antifungal therapy are reported in
Table 3. The median opening pressure before treatment was 30 cm H20, and the proportion of
patients with 25 cm H2O or greater was 57,7% (n=41). Hypoglycorrhachia (CSF glucose less
than 45 mg/dL) was found in 67.7% of cases and 21,1% had it lower than 20 mg/dL. An
elevated CSF proteins (60 mg/dL or higher) was found in 59,7%. A higher proportion of HIV

patients presented CSF leukocyte count lower than 20 cells/mm?3 in comparison to non-HIV
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patients (50,8 vs. 28,6%). CSF positive culture was found in 96.1% of patients and CSF
cryptococcal antigen was 1:1000 or higher in 60,3%. Approximately 50% of patients

presented positive blood cultures for Cryptococcus sp. and a little more than 60%

cryptococcal antigen 1:1000 or higher.

Table 3- Laboratory findings and lumbar puncture opening pressure before and after

antifungal induction therapy?.

Variable Ne Initial Ne Post-
treatment?®
Opening pressure, cm H,0, 71 30 (19-41) 43 22 (15-32)
median (IQR) ®
Opening pressure 225 cm H,0, n (%) 71 44 (57,7) 43 17 (39,5)
CSF Glucose, mg/dL, median (IQR) ® 76 | 36,5(22,0-50,7) | 53 43 (30-55)
CSF Glucose €45 mg/dL, n (%) 76 51(67,1) 53 28 (52,8)
CSF Leukocytes, cells/uL, median (IQR) ® 79 25 (3-96) 57 8 (2-70)
CSF Leukocytes 25 cells/uL, n (%) 79 52 (65,8) 57 36 (63,1)
CSF Proteins, mg/dL, median (IQR) ® 77 | 82,0(43,0-173,5) @ 53 59 (36-112)
CSF Protein 2 60 mg/dL, n (%) 77 46 (59,7) 52 24 (46,2)
CSF Antigen = 1:1000, n (%) 73 44 (60,3) 22 7 (31,8)
CSF positive culture, n(%) 77 74 (96,1) 58 6 (10,3)
Blood culture positive, n (%)* 70 36 (51,4) - -
Blood Cr antigen > 1:1000, n (%)* 51 32 (62,7) - -
Bronchoalveolar lavage positive, n (%) 10 6 (60) - -

Abbreviation: IQR- interquartile range; CSF- cerebrospinal fluid; Cr-cryptococcal.
sAfter 2-week course of induction therapy.

> Median (interquartile range 25-75).

* Collected within 14-day period of induction therapy.
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The most common central nervous system (CNS) imaging findings recovered
from 76 patients were hydrocephalus in 30,3% and hypodensities in 25% of cases. Classical
findings such as cryptococcomas and leptomeningeal enhancement were only seen in 1
patient (1,3%), and dilatation of perivascular spaces was seen in 3 patients (3,9%) (Figure 1).
Other findings included: atrophy in 10,5%; mass lesion and diffuse edema in 2,6%; collection,
hemorrhage, and ischemia in 1,3%. Thirty patients (39,5%) had normal brain imaging.

Figure 1- Classical findings at brain imaging in CM. Brain MR-imaging of a 65-year old non-HIV
male patient with CM due to C.gattii.(A) cryptococcoma in the bulb in flair sequence (arrow); (B)
leptomeningeal enhancement surrounding brainstem in flair sequence (arrow); and (C) dilatation of
perivascular spaces in basal ganglia in flair sequence (arrow). (D) Contrasted brain CT-scan in a 35-
year old HIV female patient with CM by C. neoformans, showing dilatation of perivascular spaces in
basal ganglia (arrow).
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From those who had chest imaging at admission (n=62), 37 (46,8%) had
abnormal findings that included: pulmonary infiltrate (27,4%), pleural effusion (24,2%),
consolidation (17,7%), enlarged mediastinal lymph nodes (12,9%), nodules (11,3%),
bronchial wall thickening (9,7%), cavitation (8,1%), micronodules (8,1%) and mass lesions
(1,6%). Figure 2 illustrates two patients with cryptococcal meningitis and lung involvement
by C. gattii. confirmed by histological and microbiological examination.

l

Figure 2- Pulmonary imaging findings of two cases. (A) Chest CT-scan of a 65-year old male
patient with a mass lesion in the medial lobe. Lung biopsy confirmed C. gattii infection (arrow). (B)
Chest CT-scan of a 41-year old HIV male patient, with a mass lesion in the inferior lobe and bilateral
pleural effusion. Infection by C.gattii was confirmed in BAL.

Treatment

The comparison between the antifungal induction treatment schemes concerning
administration, toxicity, and mortality among 79 patients is shown in Table 4. Most of the
patients received as induction therapy the combination Amb plus 5-FC (n=57) or Amb plus
fluconazole (n=15). Six patients received monotherapy with Amb and 1 with FLU. Adverse
reactions related to (hypokalemia, hypomagnesemia, acute renal injury and anemia) were
common findings. The groups AmB + FLU and AmB alone had more hypokalemia. More
patients in the group AmB + 5-FC had acute renal injury and anemia, but less patients in this
group, proportionally, used LFAmMB. However, there were no diferences among groups
concerning toxicities (comparing AmB+5-FC, AmB+FLU and AmB alone). Most of the
patients in AmB+5-FC and AmB+FLU groups started consolidation therapy with fluconazole,

with similar median durations, 8 weeks (interquartile range: 6-8 weeks) and 7,8 weeks
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(interquartile range 3,4-8,0 weeks), respectively. Thirty and 60-day mortalities were higher
for AmB alone group, but there wasn’t diffence when compared with AmB+5-FC and

AmB+FLU groups.

Adjunctive therapy with repeated lumbar punctures information was recovered
from 63 patients. Of them, 53 patients (84,1%) had more than 3 lumbar punctures during the
treatment, while 10 (15,9%) underwent the procedure 3 times or less. From those who were
submitted to more than 3 lumbar punctures, 63,8% had an initial opening pressure of 25 cm

H20 or greater.
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Follow-up Information at 6 Months

Among survivors (n=47), follow-up information at 6 months was recovered in 44
patients (93,61%). The survival rate was 67,2% at 6 months. Of those, 36 patients (81,36%)
were in use of fluconazole as maintenance therapy and 21 (47,7%) had complications after
discharge including: sepsis (5 events), tuberculosis (3 events), IRIS (3 events), deep venous
thrombosis (2 events), acute renal insufficiency (2 events), alcoholic hepatitis, graft failure,
disseminated mycobacteriosis, autoimmune thrombocytopenic purpura, CNS toxoplasmosis,
herpes zoster, herpes simplex infection, Cytomegalovirus retinitis, Addison’s disease,
Pneumocystis pneumonia and repeated bacterial sinusitis (1 event each). For the HIV-infected
patients (n=41), 73,2% was in use of HAART, with a median CD4 count of 110 cells/mm3,

Complications

Information ~ about ICU  admission, need for mechanical ventilation,
hemodialysis, as other relevant outcomes are shown in Table 5. Twenty-five patients were
admitted to ICU (31,6%). Of those, 92% underwent mechanical ventilation, and 76% died
(48% in the first month). For those who had APACHE score available (n=16), the mean score
was 25,622+7,20.

From 79 patients, 10 underwent hemodialysis during the hospital stay. Of
those, three died in the first month after antifungal treatment initiation. None of them had
previous chronic renal failure.

There was evidence of persistence and relapse of infection in 10,3% and 13,2%,
respectively, of cases with available data. Among 79 patients, 6 had new admissions due to
CM, with median time until rehospitalization of 22,5 months (interquartile range 3,7-80,0

months).
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Table 5- Complications during hospitalization, rehospitalization, persistence of infection and
relapse related to cryptococcal meningoencephalitis.

Variable Ne Parameters
ICU admission, n (%) 79 25 (31,6)
Length of stay, days, median (IQR)* 25 8(2,0-17,5)
Mechanical ventilation, n (%) 25 23 (92)
Length of mechanical ventilation, days, median (IQR) 23 7 (1-14)
APACHE score, meantSD 16 25,6217,20
Hemodialysis during hospitalization, n (%) 74 10 (13,5)
Persistence of infection, n (%) 57 6 (10,3)
Relapse of infection, n (%) 68 9(13,2)
Rehospitalization, n (%) @ 79 6(7,6)

Abbreviations: ICU- intensive care unit; IQR- interquartile range; APACHE-Acute Physiology and Chronic
Health Disease Classification System; SD- standard deviation.

* Median (interquartile range 25-75).

a N° of patients needing new hospitalization due to cryptocococcal meningoencephalitis.

Mortality Aspects and Associated Risk Factors

Overall all-cause mortality of the cohort was 41,9%. Most of the deaths that
occurred in 30 days were presumably due to CM (53,3%), and after this period, in 60 days,
due to sepsis (57,9%) (data not shown).

All-cause mortality at 30 and 60 days was 19,1% and 24,4%, respectively. The 5-
year survival was higher for the individuals infected by HIV, when compared with non-HIV
(57,6% vs. 23,8%), but with no statistical significance (p=0,47). HIV-patients who were
taking HAART had a lower survival rate at 5 years compared with those who were not (56,6
% vs. 70,3%), but with no statistical significance. Kaplan-Meier survival curves are shown in

Figures 3, 4 and 5.
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Figure 3 - Kaplan-Meier survival curve for 79 patients with cryptococcal
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In a multivariate analysis of Cox Regression, five variables independently
predicted death: age > 50 years, CSF cryptococcal antigen >1:1000, CSF proteins >60 mg/dL
in control lumbar puncture and ICU admission (Table 6). There was a 3,95-fold increase in
mortality for patients with 50 years or more. Initial CSF cryptococcal antigen 1:1000 or
higher, determined a 7,85-fold increase in mortality. Patients who persisted with CSF
proteins above 60 mg/dL after antifungal induction therapy, were 11,87 times more likely to
die than those who didn’t. ICU admission during hospitalization also carried a higher risk for
death (12,51 odds). Headache was consistent with a protection factor in this model (AHR
0,20).

Table 6 — Univariate and multivariate analysis of Cox Regression for independent risk factors
for death in 79 patients with cryptococcal meningoencephalitis.

Variable N HR (Cl 95%), p- AHR (Cl 95%), p-value
o Univariable® value Multivariable®
Age 250 years 79 2,14 (1,01-4,51) 0,046 3,95 (0,99-15,99) 0,050
Headache at presentation | 79 | 0,33(0,16-0,70) | 0,004 0,20 (0,05-0,76) 0,018
Initial CSF Cr antigen 73 2,14 (0,94-4,89) 0,068 7,85 (1,29-47,48) 0,025
21:1000
CSF proteins 260 mg/dL 77 | 3,72(1,18-11,72) | <0,001 11,87 (2,05-68,68) 0,006

(control LP)

Hemodialysis during 74 3,25 (1,35-7,82) 0,008 5,21 (0,92-29,59) 0,062
hospitalization

ICU admission during 79 | 6,53 (3,06-13,90) | <0,001 12,51 (1,81-86,26) 0,010
hospitalization

Abbreviations: HR- hazard ratio; Cl- confidence interval; AHR-adjusted hazard ratio; CSF- cerebrospinal fluid; Cr-
cryptococcal; LP- lumbar puncture. ICU- intensive care unit.

2 Only relevant variables associated with mortality ( p £0.20) in univariate analysis.

b Only variables included in the multivariate model are shown. Adjusted for age>50 years, headache, CSF antigen >1:1000,
CSF proteins=60 mg/dL (control LP), hemodialysis and ICU admission.

When evaluating risk factors for mortality at 30 days in a multivariable
analysis, altered mental status, motor deficit, CSF cryptococcal antigen >1:1000 and ICU
admission were independently associated with death (Table 7). There was a 4,12-fold increase

in mortality for those who presented at the hospital with altered mental status. Patients who
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had a motor deficit at admission had 2,44 odds growth in mortality than those who didn’t.
There was an increment of 5,76 times in risk of dying for those that had an initial CSF
cryptococcal antigen 1:1000 or higher than those who had lower titer. And finally, patients
who were admitted to ICU during hospitalization were 5,31 times more likely to die. Having

headache at presentation reduced the risk of dying in 30 days in 59%.

Four parameters were found as independent predictors of mortality in 60 days:
altered mental status, motor deficit, CSF cryptococcal antigen >1:1000 and ICU admission
(Table 7). Altered mental status at admission was associated with an increase of 80% in the
risk of dying in 60 days. Patients with a motor deficit as initial clinical presentation are 2,7
times more likely to die than who didn’t have this sign. Baseline CSF cryptococcal antigen
1:1000 or above holds 4,75 times higher mortality. For those who were admitted to ICU, there
was an increment of 5,42 odds for death. Otherwise, headache was associated with a reduction
of 72% in death risk in 60 days.

Table 7- Multivariate analysis of Poisson Regression for 30 and 60-day all-cause mortality
associated risk factors for patients with cryptococcal meningitis.

Variable 30-day Mortality? 60-day Mortality?

N2 AHR  CI95% p AHR Cl 95% p

Headache at presentation 79 | 041 0,20-0,77 0,007 0,28 0,15-0,49 | <0,001

Altered mental status at 79 4,12 | 1,57-10,82 0,004 1,80 1,00-3,24 0,047
presentation

Motor deficit at presentation 79 2,44 1,21-4,90 0,012 2,70 1,56-4,66 <0,001
Initial CSF Cr antigen 21:1000 73 576 | 2,26-14,68 <0,001 = 4,75 | 1,97-11,40 | <0,001
ICU admission during 79 5,31 1,79-15,75 0,003 5,42 2,31-12,72 <0,001

hospitalization

Abbreviations: AHR- adjusted hazard ratio; Cl- confidence interval; CSF- cerebrospinal fluid; Cr- cryptococcal; ICU-
intensive care unit.
2 Only relevant variables associated with mortality (p <0.20) in univariate analysis entered the multivariate model.
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DISCUSSION

During the seven-year period of the study, 79 confirmed cases of cryptococcal
meningoencephalitis were identified in HCPA. Many cohorts were reported around the world
with a similar number of patients, but differing in some aspects of their epidemiological
characteristics, and study duration. In Africa, for example, Jarvis et al.(10), studied a pool of 8
African cohorts, comprising 30 to 90 patients each during study periods ranging from 1 to 3
years, as other African studies, reflecting the higher incidence of CM in Africa.(18-20) On
the other hand, in Asia, some studies with longer duration, identified smaller number of
patients with CM than the present cohort (21-23). In Europe, America and Australia, studies
showed data consistent with the present study, perhaps reflecting similar incidences of CM in
developed counries, particularly in the era pre-HAART.(24-26)

This study found a prevalence of CM among economically active individuals in
the third and forth decade of life, being consistent with most of the studies in literature.
(10,13,18,19) However, some authors reported older ages (above 40 years old), especially in
Asian patients. (22,27,28)

The time of hospitalization (median 28 days) reported in this study was similar
to the reported by other studies in developing countries. (18,22,29) Mwaba et al. reported
significantly lower length of hospital stay (mean 4 days), however, in a resource-limited
setting in Africa.(4) This duration of hospital stay reported in the present and in previous
studies, is a reflection of the severity of CM, needing a long period of intravenous treatment,
as well as supportive therapy for intracranial hypertension and management of antifungal

therapy toxicities.

The majority of our cases were HIV-infected (82,3%), consistente with the high
incidence in Brazil, and similar to previous cohort studies in Africa. (10,13,24) According to
the latest Health Ministry report, the state of Rio Grande do Sul and the city of Porto Alegre
comprise the highest AIDS incidence of the country.(30) Despite the fact that HCPA is a
resourced center and the Brazilian healthcare system offers full access to HAART, only half
of the patients were under treatment. One of the reasons could be that significant part of HIV
individuals (21%) had the diagnosis of AIDS during hospitalization for CM. Although there is
evidence that HAART has decreased the incidence of CM in developed countries, (31) the

inefficacy of National Healthcare System and mass media in educating the population,
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concerning prevention and treatment of HIV infection remains a major public health issue.
Interestingly, even in European countries, low rates of HAART adherence are reported.
(24,32) The median CD4 of this cohort was below 50 cells/mm3, similar with other studies,
and consistent with cryptococcosis as an AIDS defining illness in severe
immunocompromised patients. (10,18,19,27) According to the literature, in fact, CM is more
common in individuals with severe CD4 T-cell lymphopenia, generally under 100

cells/mm3.(9)

In this cohort, 10,1% of cases were solid organ transplant recipients. Even though
our institution is a reference in transplantation assistance, the incidence of CM seems to be
low among these individuals in HCPA. One possible explanation may be the use of
calcineurin inhibitors as part of immunosuppressive regimens, as these drugs may have in
vitro activity against Cryptococcus sp. Lin et al. reported immunosuppressive therapy without
calcineurin inhibitors as a risk factor for CM. (28) The incidence of CM among organ

transplant recipients varied from 3,2-28%, in diferente studies (13,23,33).

Our study found a low rate of individuals with no underlying condition. Most of
these patients presented meningitis caused by C.gattii as previously described in the medical
literature.(1,13,25) Additionally, primary immunodeficiencies are not routinely investigated
in HCPA, and they could account for some of these cases. The most common
immunossupressant medication in our study was corticosteroid (10,1%). This frequency is
similar to those seen in literature, with rates ranging from 14 to 17% in non-HIV infected
patients. (32,33)

Most of the isolates of this study were C. neoformans (96,2%). According to the
literature, C.neoformans is the most common agent of CM worldwide, especially in those who
are immunocompromised. (27,32,34) The few cases of C.gattii in this cohort is compatible

with literature data and with Rio Grande do Sul state epidemiology of cryptococcosis.(1,35)

In this study, most common clinical manifestations included headache (73,4%),
fever (54,4%), altered mental status (43%) and vomiting (41,8%). Neck stiffness was not a
common finding. Headache seems to be a universal finding among studies. (4,10,18,19,25,26)
Differently from this cohort, Jarvis et al., (10) in the largest cohort of CM found in literature,
reported visual symptoms and neck stiffness in more than 50%, and fever in only 23%. Many

other studies also reported a high rate of neck stiffness.(4,18,33) Altered mental status as a
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common finding in this present cohort, is in accordance with the literature.(18,20,33) In
contrast to other studies, neurological findings as cranial nerve palsies and coordination

abnormalities were less commonly reported in our cohort.(15).

The proportion of patients presenting with intracranial hypertension (57,7%) is
similar to some studies, (10,33,34) The fundoscopic examination was performed in 45,6%
of our patients with meningeal cryptococcosis (data not shown). Papilledema, a classical
finding of intracranial hypertension, was found in 11,1% of the patients, all presenting
opening pressures above 30 cmH20. Many studies have reported prevalences of this finding
ranging between 12 and 66%. (22,25,33) Fundoscopic examination is a non-invasive bedside
test that could be more encouraged in CM patients because it could lead to a more intensive
management of intracranial hypertension and prevent sequels related. The median opening
pressure was significantly lower after induction therapy, perhaps revealing the impact of
treatment on fungal burden and clinical response. (25)(78)

CSF findings of this study are consistent with literature data, as CSF parameters
that are characteristic in CM include pleocytosis, increased protein, and low glucose level.
(4,37) The levels of glucose, protein, leukocyte did not improve expressively after treatment,
suggesting that cytological and biochemical parameters are not good predictors of cure.
Additionally, our data is consistent with the information that HIV patients can present lower

leucocyte count, perhaps reflecting the lower inflammatory response to CM.(1,10)

CSF positive culture was found in 96,1% of patients, and CSF cryptococcal
antigen was 1:1.000 or higher in 60,3%. Patients with antigen titer at this level have possibly
a higher fungal burden, as previously reported for HIV patients.(1,6) About 50% of patients
had positive blood cultures for Cryptococcus sp. and a little more than 60% serum
cryptococcal antigen 1:1000 or higher, similar to other studies. (25,38,39) In the literature,
there is evidence that the fungal burden could be predicted by CSF or blood cryptococcal
antigen at baseline in HIV patients, (40) but it could not be used to monitor therapy as it does

not correlate well with quantitative cultures during treatment. (41)

In this cohort, thirty patients had normal brain imaging findings. Most common
presentations were hydrocephalus in 30,3% and hypodensities in 25% that could be related to
infarcts or non-enhanced cryptococcomas, but it wasn’t confirmed by necropsy. Imaging

findings in CM are variable in the literature. Classical findings (dilated perivascular spaces,
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leptomeningeal enhancement, enlarged choroid plexuses and cryptococcomas) are rare and
mostly seen in immunocompetent individuals.(42—44) Otherwise, Loyse et al. studied the
MRI brain findings of 87 HIV patients and reported dilated Virchow-Robin spaces in 36%,
pseudocysts or cryptococcomas in 22%, masses or enhancing nodules in 27%, hydrocephalus
in only 2%, differently from our cohort, where hydrocephalus was the most common
finding.(15) Chen et al. as well, reported 37% of cryptococcomas in their cohort. However,
they studied predominantly immunocompetent patients and infected by C.gattii.(25) Another
study of 35 patients, HIV and non-HIV, reported diffuse atrophy in 34% and hydrocephalus in

9% of cases. Cryptococcomas were found in only 1%. (45)

Many patients of this cohort had abnormal chest imaging findings, but only 10
underwent proper microbiological examination, with confirmation of pulmonary disease in 6
(60%). That paucity of investigations with bronchoscopy could be probably due to the lack of
clinical conditions to an invasive test (altered mental status or hemodynamic instability, for
example). Once the patient has the diagnosis of CM, the treatment directed to central nervous
system covers other forms of cryptococcosis, as it takes longer duration and more fungicidal
drugs as amphotericin.  Suggestive findings were found in 46,8% of patients who had
pulmonary imaging, in accordance with other study.(13) Mass lesions were uncommon in this
cohort (the cases showed in Figure 3), maybe because there were few cases of C.Gattii

infection, in whom these findings are more common. (46)

Almost all patients in this cohort received amphotericin-based regimens for
induction as recommended in previous guidelines. (16) The majority of the patients was
treated with amphotericin plus flucytosine, in concordance with the literature, with duration of
both therapies around 2 weeks.(10,20,21,47) Fewer patients (n=15) received the combination
of amphotericin plus fluconazole as an alternative therapy, due to temporary flucytosine lack
in the hospital. There weren’t significant differences among groups concerning to treatment
duration, adverse effects, and mortality, suggesting that the combination of amphotericin with
fluconazole is a reasonable alternative when flucytosine is not available, as previously
reported. However, due to the paucity of cases in this study and the evidence of the reduction
in mortality with more fungicidal schemes, some authors suggest that the use of flucytosine

along with amphotericin is crucial to treat CM.(47-49)

In six  months, the survival rate was 67,2%. The majority was in use of

maintenance therapy, and almost half had complications not related to cryptococcosis. Ninety



69

percent of deaths (n=9) were due to sepsis in this period (after one month up to 6 months of
onset of CM). In accordance with Jarvis et al., after the acute phase of CM (2 weeks), the
cause of death tend to be due to other causes related to AIDS.(10) Most of HIV patients were
in use of HAART with median CD4 higher than in the first admission. The greater adherence
to HIV treatment may be due to the best comprehension of the AIDS complications after the

episode of CM.

This cohort had a significant number of patients with severe disease, with nearly
32% of admissions in ICU, most of them with mean APACHE score of 25, and need of
mechanical ventilation. This finding can justify the high acute mortality rate in this study.
Chen et al. (25) reported an ICU admission of 21% and Darras-Joly et al.(24) of 30% in six
months, with mean APACHE score of 17. Nearly 14% of patients underwent hemodialysis,

probably due to the severity of disease or treatment toxicity.

Overall mortality of the cohort was around 40%, similar to some studies in
developing world, (19,22,26) but significantly lower than the reported by Mwaba et al.
(100%),(4) under suboptimal conditions. Other authors in developing world reported a higher
overall mortality than the present study, ranging from 57 to 72%. (34,50,51) Additionally,
there weren’t differences concerning mortalities among HIV-positive and HIV-negative
patients, contrasting with the findings of Lizarazo et al.(52) The use of HAART previously to

CM episode did not affect mortality in this cohort, in accordance with other study.(53)

The 30-day mortality was 19,1%, similar to the reported by Jarvis et al. and
Bisson et al.(10,54) It was significantly lower than reported in some series, were in-hospital
mortality ranged from 36% to 72%, (18,20,26) but still high when compared with cohorts in

developed countries, with acute mortalities reported as low as 5,5%.(7,38)

The mortality observed in 60 days was 24,4% in this cohort, similar to that seen
by Kendi et al. in 12 weeks (23%).(19) However, it was lower than reported in some studies.
Jarvis et al. and Tseng et al., for example, reported a 10-week mortality of approximately
34%,(10,27) while Mwaba et al. reported a 24-week mortality of 100%.(4)

In this cohort, the risk factors associated with overall mortality were: age (50 years
or higher), high cryptococcal antigen (a titer>/= than 1:1.000), high CSF proteins after 14
days of therapy and ICU admission. In addition to high cryptococcal antigen titer and ICU

admission, altered mental status and motor deficit at presentation were independently
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associated with death in 30 and 60 days. According to the previous literature data, CSF
cryptococcal antigen in high titers is a risk factor for death. (6,27,33) Also, age above 50
years and ICU were found to be independent conditions associated with mortality. (10,24)
Many studies have found the presence of altered mental status at presentation an independent
predictor of death. (10,26,55,56) Although this finding was not a risk factor for overall
mortality in our cohort, it was associated with 30 and 60-day mortality along with motor
deficit, probably a reflection of a more severe damage in the central nervous system and a
worse prognosis in the acute phase of the disease. Additionally, overall mortality could be
more influenced by long-term complications as the presence of other infections related to
Immunosuppressive states, as well as the occurrence of immune reconstitution inflammatory

syndrome in HIV-infected patients.

Headache was found as a protective factor against death in 30 and 60 days.
Brizendine et al.(13) also reported headache as a protective fator for death, suggesting that
patients with this complaint are less severely affected by CM. Moreover, it is possible that
headache reflects a more proeminent inflammatory response in individuals with a lower grade

of immunosuppression, leading the patient to seek earlier treatment and medical assistance.

The limitations of this study include its retrospective nature with the potencial
observational bias during the data collection from medical records, and the recall bias in
registered information. However, this study is an important tool for the knowledge of risk
factors associated with mortality in patients with MC in our institution. The results can be
possibly generalized to the Rio Grande do Sul, as HCPA is a reference center in infectious

diseases, and assists patients from all over the state.

In summary, meningeal cryptococcosis occurs predominantly in HIV infected
adults admitted to a tertiary care hospital in Southern Brazil. Clinical manifestations included
headache, and other neurological signs. Clinicians should consider a diagnosis of meningeal
cryptococcosis for HIV infected adults with fever, headache and neurological manifestations.
Despite adequate antifungal treatment and management of intracranial hypertension, mortality
was high. Independent risk factors for mortality included patients admitted to ICU with

altered mental status, elevated CSF protein and high CSF cryptococcal antigen titers.
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7. CONSIDERACOES FINAIS

A meningite criptocécica é uma grave doenca, de ocorréncia predominante em
individuos com HIV. Ela deve ser considerada na presenca de cefaléia, alteracdo do estado
mental e febre em pacientes imunodeprimidos e investigada precocemente nesses
pacientes. Apesar da natureza retrospectiva deste estudo, sujeita a vieses de observacao,
afericdo e coleta de dados, o mesmo demonstra a importdncia no reconhecimento de
fatores de risco associados a mortalidade e perfil clinico de pacientes com meningite
criptocécica em nivel regional, com vistas a melhorias no atendimento e a criagao protocolos
institucionais, visando o diagndéstico e tratamento precoces. Apesar do manejo de
hipertensdo intracraniana e terapia antifingica na maioria dos casos, a mortalidade
mostrou-se elevada nessa coorte por razdes incertas. Ainda assim, a luz da evidéncias, torna-
se fundamental a manutencdo de investimentos em terapias antifungicas de alta eficacica e

manejo intensivo da hipertensao intracraniana.
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ANEXOS

FORMULARIO DE COLETA DE DADOS- PROJETO: “Perfil clinico e epidemiolégico dos pacientes atendidos no
Hospital de Clinicas de Porto Alegre com meningite criptocécica: uma coorte retrospectiva de 79 pacientes”

Nome: Prontuario HCPA:

Idade: Data de Nascimento:

Sexo:

Etnia:

Procedéncia: Ocupacao: Escolaridade:

Internacgéo : ( ) Por cryptococcose () Por outro motivo :
Data:
Tempo de internagédo (dias):

Causa de imunossupresséo:

Infeccdo pelo HIV: ( )Sim ( )Nao Tempo de doenca (anos):

Exames (Data: ): Ultimo CD4: Relacéo CD4/CDS8: Porcentagem CD4:
Carga viral (copias/mL) e log:

() Transmissao vertical

() Relato de uso de Terapia anti-retroviral regular

Transplante (Data: ): ( )Renal ( ) Outro:

Tempo de transplante:

Medicag6es em uso: () Corticéide ( ) Micofenolato Mofetil () Tacrolimus ( ) outra:
Outra causa de imunossupressao:

(' ) Imunossupresséao primaria () Ndo-HIV, néo receptor de transplante de 6rgédos

Fatores predisponentes:
() Doenca renal cronica sem necessidade de didlise ( ) Doenga renal em estagio terminal () Uso de corticéide
() Cancer: () Doenca reumatolégica: () Diabetes mellitus ( ) Cirrose
() Nenhum dos acima ( ) Outro:

Comorbidades ativas em tratamento ou crdnicas: ( ) Tuberculose pulmonar ( ) Tuberculose disseminada
() Pneumocistose ( ) Sifilis ( ) Citomegalovirose ( ) Hepatites virais - tipo: () Desnutrigao (relato em
prontuario ou IMC<18,5) ( ) Etilismo ( ) Tabagismo ( ) Drogadicao- tipo:

Tempo de sintomas até a busca de atendimento médico (dias):

Apresentacdo clinica: ( ) Febre ( ) Mal-estar ( ) Cefaléia ( ) Nauseas e/ou vomitos ( ) Alteracédo de sensorio
() Alteracao visual (tipo): () Alteragdo de comportamento () Convulsdes

() Rigidez de nuca ( ) Paralisia de pares cranianos (tipo):
() Déficit motor ( ) Tosse ( ) Dispnéia ( ) Sintomas constitucionais (emagrecimento)
() Outros achados:

Achados no exame de fundoscopia:
Espécie de cryptococcus: () C.neoformans ( ) C. Gatti
Subtipo:
Teste de sensibilidade (sensivel a):

Caracteristicas do PRIMEIRO LIQUOR- momento do diagnéstico (Data: ):

Pressao de abertura puncao lombar dentro dos primeiros 5 dias de tratamento (cmH20):

Leucdcitos (corrigidos™): % Mononucleares no liquor: %Neutrofilos: Eritrécitos:
Proteinorraquia (corrigida**): Glicorraquia:

Antigeno criptocécico no liquor:

( )<1:10 ( )21:10 ( )2:200 ( )1:2000 ( )1:10000

() Cultura positiva ( ) Pesquisa direta positiva

Culturaliquérica do 7° dia (Data: ):

Caracteristicas do LIQUOR DE CONTROLE (Data: )

Dias apds a puncéo inicial:

Presséo de abertura (cmH20):

Leucocitos(corrigidos®): % Mononucleares no liquor: %Neutrofilos: Eritrocitos:
Proteinorraquia (corrigida**): Glicorraquia:

Antigeno criptococico no liquor:

( )<1:10 ( )21:10 ( )2:200 ( )1:2000 ( )1:10000

() Cultura positiva ( ) Pesquisa direta positiva

*Leucdcitos corrigidos: subtrair 1 leucécito de cada 750 eritrécitos **Subtrair 1 mg de proteina de cada 1000 eritrdcitos
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Achados de imagem iniciais (Data ):

Tomografia computadorizada de cranio: () Com contraste ( ) Sem contraste

Ressonancia magnética de cranio: ( ) Com contraste ( ) Sem contraste

() Lesao expansiva ( ) Noédulos ( ) Desvio de linha média ( ) Colecdo ( ) Hemorragia ( ) Ventriculomegalia ( ) Sinais
de herniacao cerebral ( ) Edema cerebral difuso ( ) Isquemia aguda ( ) Impregnacé&o de leptomeninge

() Criptococoma () Alargamento dos espagos de Virchow-Robin () Atrofia ( ) Hipodensidades sem realce pelo contraste
() Outros achados:

Outras infec¢bes confirmadas no SNC:

Laboratério (No periodo de inducéo):

() Hemocultura positiva () Antigeno sérico: () Lavado broncoalveolar- cultura positiva
() Lavado broncoalveolar- pesquisa direta positiva
() Outros locais: () Nao solicitados

Infecgdo pulmonar concomitante -achados iniciais na TC ou RX de térax (Data: ):
( )TCdetérax-( )com contraste ( )sem contraste

( )RXdetorax

() Consolidagdes ( ) Infiltrado ( ) Nédulo ( ) Massa pulmonar ( ) Espessamento brénquico

() Derrame pleural ( ) Cavitagdo ( ) Linfonodomegalias mediastinais ( ) Micronédulos

() Outros achados:

Terapia antifingica (drogas, doses e tempo de uso):
Inducao:

() Anfotericina B Deoxicolato - dose e tempo de tratamento:
() Anfotericina B - Preparag@es lipidicas- dose e tempo de tratamento:

() Flucitosina - dose e tempo de tratamento:
() Fluconazol - dose e tempo de tratamento:
() Outra droga- dose e tempo de tratamento:
Consolidacao:

() Fluconazol- dose e tempo de tratamento:
() Outra droga- dose e tempo de tratamento:
Manutencao:

() Fluconazol- dose e tempo de tratamento:
() Outra droga- dose e tempo de tratamento:
Outras drogas utilizadas concomitantemente ao tratamento com anfotericina B e flucitosina (mais de 3 dias, com potencial
nefrotdxico):

() Hidratagao (pelo menos 500 ml a 1000 ml de cristaloides diarios durante tratamento)

Toxicidade: () Hipocalemia*** () IRA sem necessidade de dialise ( ) IRA com necessidade de dialise
(' )Anemia ( ) Hipomagnesemia***

() QOutras:

Intervengdes: ( ) Puncdes lombares miltiplas —( )até 3( )de3a5( ) mais queb
() Derivacéo ventricular externa ( ) Derivagao ventriculo-peritoneal ( ) Lombostomia
Evidéncia de hipertensao intracraniana em alguma dos pun¢bes?: () Sim ( ) N&o ( ) Sem relato

Desfechos:
() Reinternagéao por neurocriptocose- nimero: tempo (em dias de cada uma e média):

() Recaida ( ) Persisténcia

() Internacéo em CTI — dias: () Necessidade de ventilacdo mecanica invasiva — dias:
APACHE: PIM-2:

( )Seguimento em 6 meses apos o inicio do tratamento (Data )

() Uso de fluconazol- dose: () Uso de terapia anti-retroviral regular () CD4:

() Intercorréncias no periodo:

(' ) Morte no hospital ( ) Morte ( ) Morte apés 3 meses ( ) Morte apés 6 meses ( ) Morte apds 12 meses
() Morte por neurocriptococose ( ) Morte por outra causa:
Data do ultimo registro no hospital: Data do 6bito:
*** \/alores de referéncia: Potassio sérico menor que 3,5mEq/L; Magnésio sérico menor que 1,6 mg/dL
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STROBE Statement- Checklist of items that should be included in reports of cohort

studies
Item
No Recommendation

Title and abstract 1 X (a) Indicate the study’s design with a commonly used term in the title or the
abstract
X (b) Provide in the abstract an informative and balanced summary of what was
done and what was found

Introduction

Background/rationale 2 X Explain the scientific background and rationale for the investigation being
reported

Objectives 3 X State specific objectives, including any prespecified hypotheses

Methods

Study design 4 X Present key elements of study design early in the paper

Setting 5 X Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection

Participants 6 X (a) Give the eligibility criteria, and the sources and methods of selection of
participants. Describe methods of follow-up
X (b) For matched studies, give matching criteria and number of exposed and
unexposed

Variables 7 X Clearly define all outcomes, exposures, predictors, potential confounders, and
effect modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* X For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if
there is more than one group

Bias 9 X Describe any efforts to address potential sources of bias

Study size 10 X Explain how the study size was arrived at

Quantitative variables 11 X Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 X (a) Describe all statistical methods, including those used to control for
confounding
X (b) Describe any methods used to examine subgroups and interactions
X (c) Explain how missing data were addressed

(d) If applicable, explain how loss to follow-up was addressed
(e) Describe any sensitivity analyses
Results
Participants 13* X (a) Report numbers of individuals at each stage of study—eg numbers

potentially eligible, examined for eligibility, confirmed eligible, included in the
study, completing follow-up, and analysed
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X (b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive data 14* X (a) Give characteristics of study participants (eg demographic, clinical, social)
and information on exposures and potential confounders
X (b) Indicate number of participants with missing data for each variable of
interest
X (c) Summarise follow-up time (eg, average and total amount)

Outcome data 15* X Report numbers of outcome events or summary measures over time

Main results 16 X (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates
and their precision (eg, 95% confidence interval). Make clear which confounders
were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
X (c) If relevant, consider translating estimates of relative risk into absolute risk
for a meaningful time period

Other analyses 17 X Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses

Discussion

Key results 18 X Summarise key results with reference to study objectives

Limitations 19 X Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias

Interpretation 20 X Give a cautious overall interpretation of results considering objectives,
limitations, multiplicity of analyses, results from similar studies, and other
relevant evidence

Generalisability 21 X Discuss the generalisability (external validity) of the study results

Other information

Funding 22 X Give the source of funding and the role of the funders for the present study

and, if applicable, for the original study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article
(freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www.strobe-statement.org.
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