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RESUMO 

A esquistossomose hepatoesplênica (HE) é a forma mais grave desta doença, 
sendo caracterizada por fibrose periportal (FPP), hipertensão portal, esplenomegalia 
e citopenias. Pacientes com esquistossomose na forma HE podem apresentar 
disfunções hemostáticas que predispõem a tromboses e hemorragias. Este estudo 
teve como objetivo avaliar as alterações hepáticas e da coagulação em 55 pacientes 
com esquistossomose na forma HE, 45 esplenectomizados, 30 pacientes com 
DHCM, bem como em 30 indivíduos normais acompanhados no Serviço de 
Gastroenterologia do Hospital das Clínicas da Universidade Federal de Pernambuco. 
As provas de função hepática [aminotransferases (AST e ALT), fosfatase alcalina 
(FA), gama-glutamil transferase (γ-GT), albumina, bilirrubinas totais e frações] foram 
determinadas por métodos cinéticos, e os testes de coagulação, tempo de 
protrombina (INR), tempo de tromboplastina parcial (PTT), fatores da coagulação (II, 
VII, VIII, IX, X), proteína C, antitrombina IIa e D-dímero foram mensurados por 
método cromogênico. Os ensaios fibrinolíticos [ativador do plasminogênio tissular (t-
PA), inibidor-1 do ativador de plasminogênio 1 (PAI-1)] foram realizados por ELISA. 
Os resultados mostraram que os pacientes com a forma HE exibiram níveis mais 
elevados de AST, ALT, γ-GT, FA, INR, PTT, fibrinogênio, D-dímero e diminuição da 
albumina, fatores VII, IX, X e proteína C, quando comparados com os indivíduos 
controles (p<0,0001). Em relação aos diferentes grupos com padrões de fibrose, 
verificou-se apenas que a concentração da proteína C apresentou diferença entre os 
padrões D e E+F (p = 0,01). Os pacientes esplenectomizados exibiram níveis 
menores de FA (p=0,03), maiores de bilirrubinas (p=0,04) e albumina (p=0,02), além 
de diminuição do INR, PTT, fatores VII, IX, X e proteína C quando comparados com 
os pacientes HE, (p<0,001). Estes achados evidenciam que as disfunções 
hemostáticas estão relacionadas com a fibrose periportal avançada, hipertensão 
portal, e que a proteína C é capaz de estratificar os diferentes padrões de fibrose. A 
esplenectomia, além de reduzir a pressão portal por diminuir o fluxo na veia porta, 
também promoveu melhora no status funcional hepático e hemostático dos 
pacientes com esquistossomose mansônica. 

 

Palavras-chaves: Esquistossomose, Coagulação, Fibrose periportal, Hipertensão 

portal. 
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ABSTRACT  

The hepatosplenic form (HS) is the most severe form of schistosomiasis, 
characterized by periportal fibrosis (PPF), portal hypertension, splenomegaly and 
cytopenias. The purpose of this study was to evaluate the liver and coagulation tests 
in 55 HS patients, 45 splenectomized, 30 mixed disease and 30 normal controls. The 
diagnosed was perfomed by ultrasound examinaton and all patients were followed at 
the Department of Gastroenterology, Hospital das Clinicas, Federal University of 
Pernambuco. The liver function tests [aminotransferases (AST and ALT), alkaline 
phosphatase (ALP), gamma-glutamyl transferase (γ-GT), albumin, bilirubins] were 
determined by cinetic methods, and coagulation tests, prothrombin index (INR), 
partial thromboplastin time (PTT), coagulation factors (II, VII, VIII, IX, X), protein C, 
antithrombin IIa and D-dimer were measured by chromogenic technique. The 
fibrinolytic parameters [tissue plasminogen activator (t-PA), inhibitor-1 plasminogen 
activator 1 (PAI- 1)] were performed by ELISA. The results showed that HS patients 
exhibited higher levels of AST, ALT, γ- GT, ALP, INR, PTT, fibrinogen, D-dimer and 
decreased of albumin, factors VII, IX, X and protein C when compared to health 
controls. According to patterns of PPF, just protein C levels had significantly 
decreased between the patterns D and E+F (p=0.01). Splenectomized patients 
showed lower levels of ALP (p=0.03), increase of bilirubin and albumin, and decrease 
of INR, PTT, factors VII, IX and X when compared to HS patients (p<0.001). These 
findings show that haemostatic dysfunction are related with advanced patterns of 
PPF can leads to a progressive liver damage and impairment of blood coagulation 
proteins, and that protein C is able to stratify different patterns of PPF. Furthermore, 
splenectomy remains a therapeutic effective in reducing portal flow and improves the 
hemostatic status of patients with schistosomiasis. 

 

Keywords: Schistosomiasis, Blood coagulation, Periportal fibrosis, Portal 

hypertension. 
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1. INTRODUÇÃO   

 

A esquistossomose é uma doença parasitária negligenciada, que afeta cerca 

de 240 milhões de pessoas em todo o mundo, sendo considerado um sério 

problema de saúde pública (GRYSEELS et al., 2012). Pode ser causada por 

espécies diferentes, dentre estas se destaca a esquistossomose mansônica, comum 

em regiões tropicais e subtropicais, tais como, o continente africano, Caribe e Brasil, 

com alta prevalência na região Nordeste e no estado de Minas Gerais (ROSS et al., 

2002, FERREIRA et al., 2014). A forma mais grave da S.mansoni é conhecida como 

forma hepato-esplênica (HE), e aproximadamente 10% dos pacientes com 

esquistossomose desenvolve esta forma, que gera alta morbidade, devido à fibrose 

periportal avançada, hipertensão portal, esplenomegalia, citopenias e aos episódios 

de hemorragia digestiva (MAIA et al, 2007; DISCH et al, 2002; BARBOSA et al., 

1996).   

As anormalidades nos testes da coagulação e fibrinólise na esquistossomose 

têm passado despercebidas por muitos anos, contudo os distúrbios hemostáticos em 

pacientes com esquistossomose na forma HE podem estar relacionados a 

desequilíbrios entre os fatores procoagulantes, anticoagulantes e fibrinolíticos 

(TANABE, 2003; EL-BAUSSIONI et al., 1996). Dentre estas anormalidades, 

detacando-se o prolongamento do tempo de protrombina bem como a 

trombocitopenia e a hipofibrinogenemia. Além disso, estudos têm mostrado que a 

redução dos fatores dependentes de vitamina K (II, VIII, IX e X) e as alterações no 

sistema fibrinolítico podem aumentar o risco de hemorragias em pacientes com 

esquistossomose. Estas anormalidades têm sido constantemente atribuídas à 

hipertensão portal e à disfunção hepática precoce, muitas vezes não detectada 

pelos testes de função hepáticas usuais (EL-BAUSSIONI et al., 1996; FERRAZ et 

al.,  2001, OMRAN et al.,1994). 

Paradoxalmente, muitos pacientes com esquistossomose mansônica na 

forma HE, apresentam normalidade nos valores das provas de função hepática, 

mesmo em indivíduos com fibrose periportal avançada ou muito avançada 

(CAMACHO-LOBATO&BORGES, 1998). Contudo, as enzimas canaliculares tais 

como a -glutamil-transferase e a fosfatase alcalina bem como as proteínas da 
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coagulação, tais como o fator VII e a proteína C sofrem alteração nos seus níveis 

séricos, indicando que pode existir diminuição na capacidade de síntese hepática e 

que os marcadores usuais devem possuir baixa sensibilidade para detectar estas 

alterações. Além disso, o aumento destas enzimas e proteínas pode sinalizar 

disfunção hepática precoce, pois os níveis de aminotransferases permanecem 

normais e a hipertensão portal pode ser um fator adjuvante no processo de dano 

hepático e canalicular. Já a proteína C da coagulação, pode ser estratificar 

diferentes padrões de fibrose periportal, além de ser considerado o principal 

marcador para detectar a etiologia da trombose de veia porta (CAMACHO-

LOBATO&BORGES, 1998; LEITE et al., 1996), 

Este estudo teve por objetivo analisar as alterações nas proteínas e enzimas 

hepáticas, da coagulação e fibrinolíticas em pacientes com esquistossomose 

mansônica na forma HE e nos pacientes com e sem baço, tentando relacionar esses 

achados com os diferentes padrões de fibrose periportal e com a hipertensão portal.  
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2. FUNDAMENTAÇÃO TEÓRICA 

 

A esquistossomose é endêmica em vários países e acomete cerca de 240 

milhões de pessoas, com 120 milhões de casos com manifestações clínicas e 20 

milhões de formas graves. Trata-se de uma doença endêmica na África 

(Schistosoma mansoni, S. haematobium e S. intercalatum), na Venezuela, Caribe e 

Brasil (S. mansoni), na China, Indonésia e Filipinas (S. japonicum) (ROSS et al., 

2002; GRYSEELS et al., 2012).  

No Brasil, estima-se que existam de 2,5 milhões a 6 milhões de infectados 

pelo S. mansoni, principalmente nos Estados de Minas Gerais, Rio Grande do Norte, 

Paraíba, Pernambuco, Bahia, Alagoas e Sergipe. No Nordeste, 90% dos pacientes 

infectados apresentam formas leves e moderadas, e cerca de 3 a 5% evoluem para 

a forma grave da doença, a forma HE (DISCH et al.,  2002; PORDEUS et al., 2008; 

SILVA et al., 2002). 

Com a chegada dos vermeis e ovos aos ramos terminais à veia porta, inicia-

se um processo inflamatório granulomatoso limitado com posterior estímulo para a 

formação de fibrose periportal e obstrução pré-sinusoidal. Contudo a fibrose 

periportal ou fibrose de Symmers permanece persiste como marca do processo 

inflamatório e parasitário. Essa alteração é uma característica marcante e essencial 

para o diagnóstico e a diferenciação da esquistossomose de outras doenças 

hepáticas que cursam com fibrose. (ANDRADE, 2009; GRYSEELS et al., 2006).    

O processo fibrótico e a obstrução pré-sinusoidal leva a alterações no fluxo 

portal, devido à formação de uma camada de colágeno nos ramos portais e 

consequente aumento da pressão porta e esplênica. Este hiperfluxo portal, gera 

várias alterações, tais como a esplenomegalia, e o hiperesplenismo que, 

frequentemente resulta em trombocitopenia, leucopenia e podendo o paciente exibir 

até pancitopenia. O sequestro esplênico pode intensificar os episódios de 

hemorragia digestiva (hematemase e melena) e contribuir com o surgimento de 

equimoses em alguns pacientes com esquistossomose na forma HE (LEITE et al, 

2013, Montenegro, 2013, MAIA et al, 2009).  

A hipertensão portal é causada pelo bloqueio no fluxo portal intra-hepático, 

decorrente da formação dos granulomas e da fibrose em torno dos ramos portais, 
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como também pelo hiperfluxo proveniente do baço, devido à esplenomegalia. Essas 

lesões granulomatosas e fibróticas são responsáveis por alterações vasculares intra-

hepáticas. Em decorrência da hipertensão portal surgem varizes gastroesofágicas, 

que predispõem à hemorragia digestiva alta. Além disso, estudos clínicos tem 

mostrado que a redução dos fatores de coagulação aumenta o risco de sangramento 

por ruptura das varizes esofágicas. Estas anormalidades são mais notáveis nas 

fases nas avançadas da esquistossomose e nos que exibem padraõ de fibrose 

periportal avançada (MAIA et al., 2007; TANABE, 2003).  

Entretanto, muitos achados relacionados à hepatopatia esquistossomótica 

permanecem incertos, pois pacientes com esquistossomose na forma HE exibem 

diferentes padrões de fibrose, mesmo com o parênquima hepático conservado e os 

testes de função hepática normais, seja em pacientes com fibrose periportal 

avançada ou mesmo com diferentes graus de hipertensão portal. A lesão hepática 

na esquistossomose não atinge todo o parênquima hepático justificando a 

normalidade das aminotransferases, que estão localizadas dentro dos hepatócitos. 

Além disso, a esquistossomose não leva a destruição de hepatócitos, e sim a 

diminuição de síntese hepática, associada à fibrose e a hiperfluxo portal e esplênico. 

Com isso, há diminuição das proteínas da coagulação (II, VII, IX, X, PC) e aumento 

da -GT e FA, associada ao dano endotelial secundário a hipertensão portal 

(ANDRADE, 2009; LEITE et al., 2013).  

Os pacientes com esquistossomose na forma HE apresentam-se geralmente 

em estado compensado. A figura 1 mostra um paciente que se apresenta com 

hepatomegalia, principalmente do lobo esquerdo do fígado e esplenomegalia. Este 

paciente não apresentava sinais clínicos de descompensação, tais como ascite, 

icterícia ou mesmo encefalopatia. A esplenomegalia resulta de estímulos 

imunológicos desencadeados pelos antígenos dos ovos do S. mansoni, promovendo 

hiperfluxo para a veia porta e maior aumento da pressão. A esplenomegalia pode 

ainda levar ao hiperesplenismo, decorrente de maior proliferação do sistema 

monocítico macrofágico fagocítico, resultando em citopenias periféricas (anemia, 

leucopenia e trombocitopenia) secundárias ao sequestro esplênico (ANDRADE, 

2009; GRYSEELS et al., 2006).  
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Com a progressão da doença, 10% destes pacientes evoluem para formas 

descompensadas, com presença de ascite, coagulopatia, icterícia, sinais de 

encefalopatia hepática, albumina abaixo de 3 g/dL, perda de massa muscular e 

ginecomastia. Essa descompensação é mais comum em pacientes 

esquistossomóticos que apresentam hemorragia digestiva ou em pacientes com 

doença hepática mista (CAMACHO-LOBATO, BORGES, 1998; OMRAN et al., 

1994). 

A esplenectomia com desconexão ázigo-portal ou associada à ligadura da 

veia gástrica esquerda com ou sem ligadura intraesofagiana das varizes do esôfago 

tem se mostrado eficaz na prevenção de recidivas de hemorragia digestiva por 

reduzir a pressão portal. Todavia, a escolha deste tipo de procedimento cirúrgico 

ainda provoca controvérsias, uma vez que nenhuma intervenção se mostrou 

plenamente eficaz e isenta de efeitos adversos, a exemplo do aumento da 

frequência de trombose de veia porta (EVANGELISTA-NETO et al., 2012; FERRAZ 

et al., 2001). 
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Figura 1 – Paciente com Esquistossomose mansônica na forma hepatoesplênica. Fonte: 
Cedido pela professora Doutora Ana Lúcia Coutinho Domingues-Gastroenterologia, Hopsital das 
Clínicas, UFPE, (2013). 

 

2.1 Aspectos clínicos da esquistossomose mansônica 

 

A hepatomegalia reflete a presença de inflamação granulomatosa e ocorre 

antes da evolução para a forma HE. A deposição de colágeno periportal leva a uma 

obstrução progressiva do fluxo sanguíneo intra-hepático na veia porta, hipertensão 

portal, esplenomegalia e hiperesplenismo, varizes de esôfago e sangramento 

digestivo, sendo o hiperesplesnismo um marcador de hipertensão portal em formas 

mais graves da doença (KÖPKE-AGUIAR et al., 2002; MAIA, 2007).  

A fibrose periportal pode ser visualizada através da ultrassonografia, 

tomografia computadorizada ou ressonância magnética. A função de síntese 
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hepática é preservada em pacientes com esquistossomose compensados, fato que 

por diversas vezes diferencia a hepatopatia esquistossomótica de pacientes 

cirróticos (GRYSEELS et al., 2006; ANDRADE, 2004). 

A descompensação em pacientes esquistossomóticos também pode estar 

relacionada com as manifestações secundárias à hipertensão portal, como o 

hiperfluxo portal e esplênico, disfunção endotelial, desenvolvimento de varizes 

gastroesofágicas, hemorragias digestivas, hipotensão arterial, isquemia dos 

hepatócitos e desregulação imunológica. Todo esse conjunto de fenômenos, 

somados à fibrose periportal, pode levar à lesão hepatocelular com deposição de 

colágeno e alterações vasculares na arquitetura do tecido hepático. Essas 

mudanças são importantes para que a esquistossomose na forma HE possa ser 

considerada uma doença hepática vascular. Os pacientes descompensados 

frequentemente apresentam albumina baixa, encefatopatia, ascite, aumento do lodo 

esquerdo, esplenomegalia mais volumosa e falência hepática, podendo esta 

relacionado com desnutrição, idade elevada e ingestão de álcool (GRYSEELS et al., 

2006; ANDRADE, 2004). 

 

 2.2 Classificações da fibrose periportal 

 

Por muitos anos, o diagnóstico de esquistossomoese e, principalmente da 

forma HE, era realizado por palpação abdominal e identificação do aumento do 

fígado e do baço. Contudo, nas últimas três décadas, o exame ultrassonográfico tem 

se tornado a melhor e mais utilizada ferramenta para avaliação das alterações 

provocadas pelo S.mansoni no fígado, no baço e nos ramos portais. Com a 

finalidade de padronizar as lesões fibróticas no fígado, a OMS reuniu no Cairo vários 

pesquisadores que elaboraram a Classificação do Cairo (The Cairo Working Group, 

1992). A fibrose periportal foi classificada em graus I a III. Devido às discordâncias 

na diferenciação dos casos sem fibrose e fibrose grau I, esta classificação foi revista 

em Niamey, Sudão, sendo criada a Classificação de Niamey. A Classificação de 

Niamey definiu os padrões de fibrose de A a F, comparando pranchas 
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preestabelecidas em que A significa ausência de fibrose, B fibrose duvidosa, C 

fibrose periférica, D fibrose central, E fibrose avançada e F fibrose muito avançada 

(RITCHER et al., 2001). A figura 2 mostra os padrões da fibrose periportal que 

acomete os pacientes com esquistossomose na forma HE. Estes pacientes exibem 

padrões de fibrose entre D e F. No padrão de fibrose central – D, a fibrose periportal 

é bem mais localizada quando comparada com a fibrose avançada – E e muito 

avançada - F que se estende pelo parênquima hepático Na esquistossomose HE é 

importante também medir o diâmetro da veia porta, o tamanho do lobo esquerdo e 

direito do fígado, o diâmetro longitudinal do baço e veia esplênica, o espessamento 

da vesicular biliar, bem como caracterizar os diversos tipos de circulações colaterais 

presentes nestes pacientes (RITCHER et al., 2001).  

Essa técnica tem como vantagem a economia e a simplicidade do método de 

avaliação dos órgãos abdominais e pode ser realizada utilizando dispositivos 

portáteis que permitem a sua aplicação em regiões endêmicas. Porém, técnicas 

complementares são necessárias para mensurar o risco de hemorragia digestiva alta 

e o calibre das varizes gastroesofágicas (finas, médias e grossas), sendo detectadas 

e classificadas pela endoscopia digestiva. Esse procedimento permite também tratar 

as varizes com escleroterapia e ligadura elástica, e assim diminuir ou mesmo evitar 

recidiva de sangramentos digestivos (DIAS et al., 2013). A esplenomegalia é 

destacada e mensurada pela ultrassonografia, e é definida através de um valor de 

corte, pois quando o baço apresenta-se maior que 12 cm (esplenomegalia), e 

exibem aumento do lodo direito, diminuição do esquerdo e fibrose periportal, 

classifica-se o paciente como hepato-esplênico (RITCHER et al., 2001).  

Além disso, a ultrassonografia possibilita distinguir casos de cirrose hepática 

da esquistossomose na forma HE e de outras hepatopatias cirrogênicas, como 

ilustrado na figura 3 que mostra a fibrose difusa pelo parênquima hepático e a 

fibrose periportal (AQUINO et al., 2000; RITCHER et al., 2001; CAMACHO-LOBATO, 

BORGES, 1998). 
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Figura 2 – Diferentes padrões de fibrose periportal: 

A – Padrão D (fibrose periportal central), B – Padrão E (fibrose periportal avançada com 
manchas ecogênicas e expansão dentro do parênquima), C − Padrão F (fibrose periportal 
muito avançada com espessamento periférico periportal). Fonte RITCHER et al., 2001.  
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Figura 3 – Imagem de ultrassonografia do abdômen com doença hepática crônica mista 
(fibrose fina difusa pelo parênquima − setas pequenas − e fibrose periportal − setas grandes).  Fonte: 
Fonte: Cedido pela professora Doutora Ana Lúcia Coutinho Domingues-Gastroenterologia, Hopsital 
das Clínicas, UFPE (2013). 

 

 

2.3 Alterações da função hepática na esquistossomose  

 

Os pacientes com esquistossomose na forma HE apresentam sinais de 

alterações hepáticas resultantes da fibrose periportal e hipertensão portal em 

intensidades diferentes da cirrose, visto que alguns pacientes com esquistossomose 

exibem função hepática preservada e nem todos descompensam. Portanto, a 

principal diferença clínica entre a esquistossomose na forma HE e a cirrose é o 

comprometimento hepático, comum em pacientes cirrótico e muitas vezes ausente 

em pacientes com esquistossomose (ANDRADE, 2004; CAMACHO-LOBATO & 

BORGES, 1998). 

Como os hepatócitos contêm inúmeras enzimas no citoplasma e na 

mitocôndria, em virtude do dano hepático pode ocorrer liberação dessas enzimas no 

plasma, sendo úteis no monitoramento das disfunções hepáticas. Dentro do 
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citoplasma está contida a alanina aminotransferase (ALT), e na matriz mitocondrial 

encontra-se grande concentração de aspartato aminotransferase (AST), que são 

liberadas mediante a lesão mitocondrial, comumente em hepatopatias crônicas 

avançadas. Na maioria dos pacientes com esquistossomose na forma HE, as 

aminotransferases encontram-se em níveis plasmáticos normais ou minimamente 

elevados, provavelmente devido a ausência de lesão mitocondrial dos hepatócitos 

(DOMINGUES et al., 2011).  

Muitos trabalhos tem mostrado em pacientes com hipertensão portal cirrótica, 

a dependência da função hepática ao fluxo sanguíneo hepático e ao fluxo portal. 

Esses trabalhos evidenciaram interferência importante do fluxo sanguíneo portal na 

atividade funcional do fígado. É conhecido, entretanto, que a hipertensão portal 

cirrótica é localizada nos sinusóides, hipertensão portal sinusoidal, e que se associa 

à lesão hepatocelular importante. Deste modo, a função das células está 

comprometida e estas se tornam mais lábeis às mudanças de sua perfusão. Já os 

pacientes com hipertensão portal por esquistossomose têm geralmente a arquitetura 

lobular e a função hepática mantidas, sendo as alterações vasculares hepáticas e do 

sistema porta os aspectos implicados na fisiopatogenia da hipertensão portal 

esquistossomótica (ALVES Jr. et al., 2003; AMARAL et al., 2002). Com isso, a 

manutenção dos níveis das enzimas hepáticas normais (AST e ALT) em pacientes 

esquistossomóticos provavelmente tem relação com a manutenção da perfusão 

hepática por vencer o bloqueio pré-sinusoidal e preservar a função do fígado 

(ALVES Jr. et al., 2003; AMARAL et al., 2002). 

Já as enzimas canaliculares como a fosfatase alcalina (FA) e a γ-glutamil 

transferase (γGT) estão elevadas no plasma em pacientes esquistossomóticos com 

obstruções pré-canaliculares. Estudos têm mostrado que a γGT se eleva nos 

pacientes com esquistossomose na forma HE, principalmente nos pacientes que 

apresentam padrões de fibrose periportal avançada. Os mecanismos propostos para 

explicar a elevação da γGT bem como da FA estão relacionados às alterações 

hepatobiliares (ALVES Jr. et al., 2003; AMARAL et al., 2002). As elevações dessas 

enzimas e o possível comprometimento hepático em pacientes com 

esquistossomose têm origem predominantemente vascular. Atribuem-se as 



26 

 

alterações nos níveis da γGT bem como da FA à colestase e à hipertensão portal, 

principalmente nas formas mais avançadas da doença (ALVES Jr. et al., 2003). 

Assim, a γGT, pode ser mais sensível que a FA para detectar alterações colestáticas 

em pacientes com esquistossomose e o dano hepático observado em alguns 

pacientes com esquistossomose na forma HE ocorre por maior comprometimento 

hepático por maior congestão e por alterações puramente vasculares (ALVES Jr. et 

al., 2003; AMARAL et al., 2002). 

É possível que cirurgias que possam diminuir a hipertensão portal e as 

anormalidades hemodinânicas, tais como a esplenectomia sejam capazes de 

diminuir a congestão hepática e restaurar a capacidade de síntese dos hepatócitos 

em pacientes com esquistossomose na forma HE. Contudo tal possibilidade 

necessita de comprovação cientifica através de novas investigações com diferentes 

metodologias ratificar esta hipótese (ALVES Jr. et al., 2003). 

CAMACHO-LOBATO & BORGES, 1998 demostraram que existe alterações 

hepáticas precoces nos pacientes com esquistossomose na forma hepatoesplênica, 

com altos níveis de AST, ALT, γGT e FA quando comparados com pacientes que 

apresentavam a forma hepatointestinal. Mesmo assim, este achado permanece 

controversio, pois de acordo com a teoria do hepatócito intacto, a função hepática 

nas doenças hepáticas crônicas esta associada com redução do número de 

hepatócitos e raramente a diminuição da função hepática. Além disso, outros 

estudos relatam preservação da função hepática em pacientes com 

esquistossomose normais, com valores de AST, ALT normais (LEITE et al., 2013).  

Entretanto, existe ainda um grande desafio no diagnóstico das hepatopatias, 

pois a quantidade de marcadores plasmáticos é pequena e muitos possuem 

especificidade e sensibilidade limitadas ou mesmo tardias, sendo necessários novos 

marcadores capazes de medir a função hepática de forma sensível tanto para lesão 

hepática como para estratificar diferentes padrões de fibrose periportal. Para tanto, 

as proteínas da coagulação podem ser extremamente úteis na avaliação da função 

hepática, por possuírem menor meia vida plasmática e terem maior sensibilidade e 

especificidade que a AST e a ALT em pacientes com esquistossomose (CAMACHO-

LOBATO & BORGES, 1998).   
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2.4 Evidências de anormalidades nos testes de coagulação em pacientes com 

esquistossomose  

 

O compromentimento da coagulação no curso da doença esquistossomótica 

tem sido amplamente relatada na literatura e vem sendo considerada uma alteração 

natural durante o curso da esquistossomose na forma hepatoesplênica. Estas 

alterações vêm sendo associadas à redução da síntese hepática dos fatores da 

coagulação ou menor depuração das proteínas plasmáticas que compõem o sistema 

hemostático, diminuição dos níveis dos inibidores, tais como a proteína C, e 

mudanças nos componentes do sistema fibrinolítico. Além disso, esta disfunção 

pode ser atribuída ao consumo dos fatores plasmáticos das proteínas da 

coagulação, entretanto, as evidências de coagulopatia de consumo ainda 

permanecem sem explicação, podendo ser subclínica ou em baixo grau e, portanto 

pode ocasionar alterações clinicas tais como tromboses em apenas alguns 

pacientes com esquistossomose (TANABE, 2003; CAMACHO-LOBATO, BORGES, 

1998; OMRAN et al.,1994, LEITE et al., 2013).  

Contudo estes mecanisco permanecem incertos (Estes achados são um 

extremamente paradoxal, pois é amplamente aceito que pacientes com 

esquistossomose mesmo na forma hepatoesplênica exibem preservação da função 

hepática mesmo em fases tardias da doença, com níveis de albumina normais 

contrastando com o prolongamento do TP, PTTA e TT e hipofibrinogenemia. Nesses 

casos, as proteínas de coagulação (fatores II, VII, IX, X e proteína C) mostram 

redução em suas atividades, o que se torna mais notável em pacientes 

esquistossomóticos com fibrose periportal avançada, pois exibem níveis mais baixos 

de proteína C (TANABE, 2003; CAMACHO-LOBATO, BORGES, 1998; OMRAN et 

al.,1994, LEITE et al., 2013).  

A redução significativa de proteínas de coagulação pode contribuir para o 

surgimento de hemorragias digestivas nos pacientes infectados com S. mansoni, 

sobretudo nos pacientes com esquistossomose na forma hepatoesplênica com 
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fibrose avançada e que exibem elevação dos níveis de γGT, fato que contribui para 

a redução progressiva da síntese hepática dos fatores II, VII, IX, X e da proteína C. 

Essa disfunção também resulta na diminuição dos níveis de proteína C e no 

aumento do fator VIII, com maior predisposição à trombose, sendo a proteína C um 

marcador precoce de disfunção hepática, principalmente quando associado γGT, 

fostatase alcalina e ao fator VII, pois tanto o fator VII quanto a proteína C possuem 

meia vida plasmática curta (TANABE, 2003; CAMACHO-LOBATO&BORGES, 1998; 

OMRAN et al., 1994, LEITE et al.,2013).  

Os números de plaquetas comumente estão diminuídas em pacientes com 

esquistossome na forma hepatoesplênica. Além disso, outras anormalidades 

hematológicas podem ser vistas em pacientes com esquistossomose, tais como 

leucopenia, bicitopenias, pancitopenias e mais raramente anemia por perda 

sanguínea. Estes achados podem ser atribuídos a esplenomegalia e ao 

hiperesplenismo que leva a maior captura de plaquetas e leucócitos pelos 

macrófagos do baço. Além disso, a diminuição da contagem de plaquetas pode esta 

relacionada com a coagulopatia de consumo. Kopke-Aguiar, 2009 mostraram que 

pacientes com esquistossomose na forma hepatoesplênica possuem níveis normais 

de trombopoietina, levando a crer que não existe alteração da trombopoeise e de 

megacariócitos nestes pacientes e que a redução do número de plaquetas possui 

relação direta com a esplenomegalia (LEITE et al, 2013; MAIA et al., 2007; 

CAMACHO-LOBATO&BORGES, 1998).   

CORREIA et al., 2009, mostraram que pacientes com esquistossomose na 

forma HE apresentam níveis elevados de fator de von Willebrand, podendo ser 

considerado um fator de proteção contra hemorragias, por aumentar a adesão e a 

agregação das plaquetas em pacientes com trombocitopenia leve ou moderada. 

MAIA et al., 2007, evidenciaram que quanto maior o tamanho do baço, menor a 

contagem de plaquetas, o que pode levar a plaquetopenias graves com 

manifestações hemorrágicas.  

Estudos de grupos do Egito têm mostrado significantes alterações nas 

proteínas e enzimas fibrinolíticas em pacientes com esquistossomose na forma HE 

descompensados, como também aumento dos níveis de D-dímero, t-PA e redução 
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do PAI-1, principalmente em pacientes com padrões de fibrose avançada e 

trombocitopenia associada (OMRAN et al., 1990; EL-BAUSSIONI et al., 1996). O 

prejuízo na função hepática pode ocasionar menor depuração do t-PA, resultando 

em maior risco de sangramento para os pacientes com esquistossomose na forma 

hepatoesplênica. A redução da depuração hepática pode estar associada ao desvio 

da circulação hepática. Além disso, a presença de circulações colaterais nos 

pacientes esquistossomóticos possui correlação com níveis elevados de t-PA, 

mostrando que ocorre menor passagem desta enzima pelo fígado e 

consequentemente menor depuração (CAMACHO-LOBATO&BORGES, 1998; LEITE 

et al., 2013). 

Em um recente estudo do nosso grupo foi demonstrado que alguns pacientes 

com esquistossomose na forma hepato-esplênica com fibrose avançada exibem 

níveis de D-dimero acima de 483 ng/mL, e que quando somados a redução dos 

níveis de PAI-1, e elevação do t-PA, levam a um status de hiperfibrinólise e maior 

risco hemorrágico, principalmente quando associados a hipertensão portal (LEITE et 

al., 2013; OMRAN et al., 1990; EL-BAUSSIONI et al., 1996).  

As anormalidades nas proteínas da coagulação e da fibrinólise em pacientes 

com esquistossomose na forma HE não são relacionados apenas com a disfunção 

hepática, mas também às alterações vasculares e hemodinâmicas. Esses achados 

reforçam que a diminuição do fluxo portal através da esplenectomia resulta em 

significativa melhora nos níveis das proteínas da coagulação (aumento concomitante 

dos fatores VII, IX, X, proteína C e de algumas provas de função hepática, como FA, 

albumina e bilirrubina total e frações), e consequente diminuição do risco de 

sangramento em pacientes com esquistossomose na forma HE, mesmo em formas 

avançadas da doença. A esplenectomia leva também ao aumento dos níveis de PAI-

1, melhorando a capacidade de síntese dos hepatócitos e reduzindo o fluxo portal, 

pois o PAI-1 é sintetizado tanto pelo fígado como pelas células endoteliais 

(TANABE, 2003; OMRAN et al., 1990; EL-BAUSSIONI et al.,1996).  

A figura 4 ilustra os componentes da coagulação, anticoagulação e fibrinólise, 

assim como o mecanismo de ativação e inibição da hemostasia em pacientes com 

esquistossomose na forma hepatoesplênica. Nesse esquema representativo, estão 
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indicados os riscos de trombose e sangramentos de acordo com o desequilíbrio 

entre elevações ou reduções dos níveis das proteínas da coagulação e fibrinólise em 

pacientes com esquistossomose na forma HE. A figura também demonstra que a 

diminuição de qualquer um dos fatores dependentes de vitamina K (II, VII, IX, X) 

pode levar a sangramentos, principalmente quando associado à redução no número 

de plaquetas. Além disso, os níveis de proteína C devem ser monitorizados com 

frequência, pois qualquer redução desde leve a intensa nos níveis plasmáticos desta 

proteína, pode ocasionar trombose de veia porta, esplênica ou mensentérica. A 

figura também destaca que em pacientes com esquistossomose na forma 

hepatoesplênica possuem alterações da fibrinólise, como aumento dos níveis de D-

dimero, t-PA e diminuição do PAI-1, achados que pode aumentar o risco de 

sangramento, independente das demais proteínas da coagulação. O D-dimero 

também pode ser utilizado como marcador precoc de tromboses. Vale destacar que 

as disfunções hemostáticas na esquistossomose podem ser discretas ou mesmo 

precoces, devido à relativa preservação da síntese hepática, (CAMACHO-LOBATO, 

BORGES, 1998).  

Conclui-se que o aumento da geração de trombina e plasmina em pacientes 

com esquistossomose pode indicar status de coagulação intravascular disseminada 

subclínica, fato que, associado ao dano hepático, pode ser responsável pela 

disfunção hemostática. O status de coagulopatia subclínica pode aumentar também 

o risco de sangramento desses pacientes, devido ao consumo dos fatores de 

coagulação. Com isso, qualquer desequilíbrio entre os fatores da coagulação e os 

níveis de proteína C pode resultar em tromboses, e quando somados ao status 

hiperfibrinolítico, aumentam de forma significativa o risco hemorrágico em pacientes 

com esquistossomose na forma HE (TANABE, 2003; CAMACHO-LOBATO, 

BORGES, 1998).  
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Figura 4 - Representação da cascata de coagulação, efeito anticoagulante e relação com o sistema fibrinolítico em 
pacientes com esquistossomose na forma HE. As setas em azul representam ativação e a setas em amarelo, 
efeito hemostático inibitório. O sentido para baixo das setas em vermelho indica redução das proteínas envolvidas 
no sistema hemostático e o sentido para cima indica o aumento destas proteínas. Os quadros em azul são 
indicativos de tendência à trombótica ou hemorrágica em pacientes com esquistossomose na forma HE ou mesmo 

com doença hepática mista. Fonte: O Autor (2013). 
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3. JUSTIFICATIVA  

 

Pacientes com esquistossomose mansônica podem evoluir para 

complicações clínicas e, portanto, passam a apresentar mal prognóstico. Uma 

dessas complicações é a alteração do sistema de coagulação e da fibrinólise, que 

pode estar relacionada ao dano hepático, hipertensão portal, episódios de 

hemorragia digestiva. Tanto as alterações hemorrágicas como as trombóticas 

podem acometer muitos pacientes com esquistossomose, constituindo um conjunto 

de anormalidades que merece atenção especial tanto em nível clínico como 

laboratorial. Para tanto, este estudo teve mostrou que uma investigação minuciosa 

dos testes de coagulação e da fibrinólise são extremamente necessários, visto que 

muitos pacientes com esquistossomose apresentam disfunções hemostáticas 

subclínicas que podem aumentar a morbidade desta doença. Além disso, os testes 

de cogulação podem ser utilizados como provas de função hepática, pois possuem 

maior sensibilidade a lesões canaliculares e hepática, devido a curta meia vida. 
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4. OBJETIVOS  

 

4. 1. GERAL: 

  

 Avaliar as alterações da coagulação e da fibrinólise em pacientes com 

esquistossomose mansônica na forma hepatoesplênica, em pacientes submetidos à 

esplenectomia. 

 

4. 2. ESPECÍFICOS: 

 

1. Investigar a ocorrência de disfunções hemostáticas em pacientes com 

esquistossomose na forma HE em diferentes padrões de fibrose 

periportal.  

2. Verificar a influência da esplenectomia sobre os testes hemostáticos 

em pacientes esquistossomóticos com e sem o baço.  

3. Estudar os níveis das protéinas e enzimas fibrinolíticas nos pacientes 

com esquistossomose na forma HE, nos pacientes com e sem o baço. 
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Abstract 

Background: Schistosomiasis is a chronic parasitic liver disease and some patients infected by S. 

mansoni progress to the most severe form, hepatosplenic. This form presents high morbidity 

associated with portal hypertension and splenomegaly, which leads to episodes of gastrointestinal 

bleeding. Moreover, the patients with the hepatosplenic form have abnormalities in blood 

coagulation and fibrinolysis proteins even with liver function preserved. Splenectomy is a good 

alternative to reduce portal hypertension, after digestive bleeding. The purpose of this study was to 

compare the liver function tests and blood coagulation factors between hepatosplenenic form and 

splenectomized patients.  

Patients and Methods: 55 patients with hepatosplenic form and 45 splenectomized patients were 

evaluated by clinical and ultrasound examination. Blood samples were obtained for liver function 

tests, platelets count and prothrombin time. The blood coagulation factors (II, VII, VIII, IX and X), 

protein C and antithrombin IIa, plasminogen activator inhibitor 1 were measured by photometry, 

chromogenic and enzyme-linked immunosorbent assay. Hyperfibrinolysis was defined on the basis 

of plasminogen activator inhibitor 1 levels.  

Results: Both groups of schistosomiasis patients exhibited similar age, gender and pattern of 

periportal fibrosis, but portal vein diameter was increased in hepatosplenic patients. Furthermore, 

the alkaline phosphatase were elevated in hepatosplenic patients when compared to splenectomized 

patients, while for coagulation factors there was an increase of prothrombin time, thromboplastin 

time and lower levels of factor II, VII, VIII, IX, X and protein C in hepatosplenic patients compared 

to the splenectomized. The concentration of plasminogen activator inhibitor 1 was higher in 

splenectomized than in hepatosplenic schistosomiasis patients.  

Conclusion: This study suggests that there are some abnormalities in liver function tests and blood 

coagulation proteins levels in hepatosplenic schistomosiasis patients and that these alterations are 

not observed in splenectomized patients. Probably these dysfunctions of liver function tests and 

blood coagulation factors may be influenced by portal hypertension in hepatosplenic patients. 

 

Keywords: portal hypertension – Schistosoma mansoni – splenectomy - blood coagulation -

fibrinolysis 

Schistosomiasis causes one of the most prevalent liver diseases, affecting more than 200 

million people in over 74 different countries and is a major public health problem in the Northeast 

region of Brazil (1-3). Nearly 3 to 7% of patients infected by S. mansoni progress to the most severe 
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form, hepatosplenic schistosomiasis (HS), which is characterized by periportal fibrosis (PPF), 

obstrution by eggs of the intrahepatic veins, presinusoidal portal hypertension, splenomegaly and 

hemodynamic abnormalities, resulting in upper digestive bleeding (3-4). 

Upon blocking the terminal branches of the portal vein, the deposition of numerous eggs of 

S. mansoni provoked the granulomas reactions with subsequent fibrosis, intrahepatic portal vein 

obstrution and increased resistance to the flow of blood to the sinusoids (5). Splenomegaly results 

as much from the congestion caused by the obstruction of the eggs and fibrosis as by the 

hyperplasia of the cells of the reticulo-endothelial system induced by immunological stimulation 

caused by the antigens released by the worms and eggs (6-7). In addition, it has been reported that 

splenomegaly leads to thrombocytopenia in more than 60% of patients with HS schistosomiasis, 

associated with hypersplenism, especially in the advanced stages of the disease (8). 

Both the increased resistance to portal outflow and the hyperflux in the spleno-portal 

territory as a result of the great splenomegaly trigger presinusoidal portal hypertension (9-11). In 

schistosomiasis mansoni, PPF forms around the portal branches, maintaining the architecture of the 

hepatic parenchyma conserved and the capacity for synthesis of hepatocytes normal (5, 12). 

However, the PPF may induces a lightly elevations of liver enzimes as ALP and γGT. 

The splenectomy with ligation of the left gastric vein has become a good therapeutic option 

to reduce portal hypertension after episodes of gastrointestinal bleeding (7, 11). 

It has been reported that some patients with advanced stage of schistosomiasis have 

abnormalities in hemostasis and mechanisms of fibrinolysis such as prologantion of prothrombin 

time (PT), thromboplastin time (PPT), thrombin time (TT) as well as thrombocytopenia, 

hypofibrinogenemia and decreases of vitamin-K-dependent factors, which must be related to the 

low degree of disseminated intravascular coagulation (12-14). 

Moreover, some studies have shown that patients with HS schistosomiasis feature 

hyperfibrinolysis with increased levels of D-dimer (DD) and tissue plasminogen activator (t-PA) 
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and reduction of plasminogen activator inhibitor-1 (PAI-1), with a consequent tendency of bleeding 

(15). On the other hand, after splenectomy with ligation of the left gastric vein and esophagogastric 

disconnection 13 to 53% of patients with HS schistosomiasis developing portal vein thrombosis 

(11, 16).  

The purpose of this study was to compare serum levels of liver enzymes and hemostatic 

profile of patients with HS schistosomiasis and those that had undergone splenectomy. 

 

Patients and methods 

 

Patients  

 

Between April, 2011 and December, 2012, one hundred schistosomiasis patients (55 patients 

with HS schistosomiasis and 45 patients that had been splenectomized) were consecutively selected 

and attended at the outpatient clinic at the Gastroenterology Division, “Hospital das Clínicas” of the 

Federal University of Pernambuco, Recife, Brazil. All patients had been previously treated with 

praziquantel (50 mg/kg). 

The diagnosis of schistosomiasis was based on clinical history, earlier contact with water in 

the endemic zone, history of positive parasitology for S. mansoni, specific treatment and ultrasound 

examination, revealing PPF. Abdominal ultrasound was performed by a single researcher (ALCD) 

through the Acuson X 150 device, with convex transducer of 3.5 mHz (Siemens) for diagnosing 

mansoni schistosomiasis, classifity the diferentes patterns of PPF, and to avoid confusion with other 

liver diseases such as steatosis and cirrhosis. The Niamey classification was used to establish the 

PPF patterns: pattern D (central fibrosis), pattern E (advanced fibrosis) and pattern F (very 

advanced fibrosis) (17-18). 

http://en.wikipedia.org/wiki/Plasminogen_activator_inhibitor-1
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Patients were excluded if they reported alcohol abuse (>60 g/day of ethanol for men and 40 

g/day for women), pregnancy, diabetes mellitus, hepatitis B and C, fat liver diseases, cirrhosis, 

collagenosis, chronic lymphoproliferative diseases, and use of hepatotoxic, antiplatelet or 

anticoagulant drugs were also excluded. An occurrence of blood transfusion during 90 days 

preceding data collection also constituted an exclusion factor. All patients were tested for markers 

of hepatitis B virus (HBsAg and anti-HBc), hepatitis C (anti-HCV) and HIV (anti-HIV). 

All patients received explanation about the study and signed a free and informed consent 

form. The study was approved by the Ethics Committee for Research on Humans at the Federal 

University of Pernambuco, Brazil (Number 028/11), in accordance with the Helsinki Declaration of 

1975. 

 

 

 

Collection and processing of samples 

 

Venous blood samples were collected aseptically with minimal stasis using vacuum tubes 

(Vacutainer, Becton Dickinson, USA). Blood was collected into a tube containing 0.109 M 

trisodium citrate at a ratio of 9:1 for anticoagulant analysis and another containing 0.369M 3k 

ethylenediaminetetraacetic acid (EDTA-K3), which was used for the quantification of platelets. The 

last tube (serum tube) was used to evaluate of liver function tests, including aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), γ-glutamyl-

transferase (γGT), bilirrubins and albumin. The blood samples were centrifuged, except for the 

second tube, for 10 minutes at 2000 g and the plasma and serum were divided into aliquots of 0.5 

mL in plastic tubes and stored at -80°C until assayed. 
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Biochemical and coagulation tests 

 

The serum concentration of each enzyme was divided by the value of normality according to 

sex (AST 31 IU/L for women and 35 IU/L for men; ALT 31 IU/L for women and 41 IU/L for man; 

γGT 38 IU/L for women and 55 IU/L for men and ALP 128 IU/L for women and 141 IU/L for 

men), with the values expressed by the ratio of the value found divided by the upper limit of normal 

(IU/L/ULN). The bilirubins and albumin were expressed in g/L. All liver function tests were 

measured spectrophotometrically through automated methods (6000 analyzer series Cobas®, 

Roche, USA). The HBsAg, anti-HBc, anti-HCV and anti-HIV markers were detected by immuno-

enzymatic assay (ARCHITECT c8000, Abbott, USA). 

The platelet counts were measured by electrical impedance (Pentra DF 120, HORIBA ABX 

SAS Diagnostics, Brazil). Coagulation tests were performed by the chromogenic method using a 

Destiny Plus automatic analyzer (Trinity Biotech, Ireland). Initially, PT, PTT, TT and the 

determination of fibrinogen were performed. 

The quantification of coagulation factors (II, VII, VIII, IX, X), protein C, antithrombin IIa 

and DD were also measured using the Destiny Plus automatic analyzer (Trinity Biotech, Ireland). 

Additionally, assays to quantify the tests of fibrinolysis, t-PA, PAI-1 and TAFI (thrombin 

activatable fibrinolysis inhibitor) were determined by enzyme-linked immunosorbent assay - ELISA 

(Asserachrom Diagnostica, Stago, France). 

 

Statistical analysis 

 

Continuous variables are given as mean and Standard Error of the mean or median and 

range. Unpaired Student’s t test was used to compare differences between normally distributed 

variables in hepatosplenic and splenectomized schistosomiasis patients, while Manny-Whitney test 
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was done for comparison test non-normally distribuited variables. The Pearson chi-square test was 

also used to compare the different patterns of periportal fibrosis. All statistical analyses were 

performed using Statview SAS Inc. (1998, NC, USA) and the graphs drawn was done using 

GraphPad Prism 6.0 (GraphPad Software Inc, CA, USA). P-values < 0.05 were considered 

statistically significant. 

 

 

 

Results 

 

In this study, the groups of 100 patients with schistosomiasis did not show significant 

differences in relation to age and sex. The PPF pattern was also similar in both groups. However the 

diameter of the portal vein in patients with 55 HS schistosomiasis patients was greater than in 

patients of the 45 splenectomized patients (Table 1). The average time of splenectomy for patients 

was 11.5±8.6 years, ranging from 2 to 33 years, and a median of 9 years. 

Serum levels of AST, ALT, γGT and albumin were not different among the patients of the 

two groups. However, HS patients showed increased levels of ALP and total, direct, and indirect 

bilirubins (Table 2). 

Patients of the splenectomized patients had platelet numbers greater than HS patients. Also 

it was found that patients in the splenectomized patients exhibited less prolonged PT and PTT than 

those of the HS group. Furthermore, levels of coagulation factors VII, VIII, IX, X, and protein C 

were observed to be higher in the splenectomized patients than in the HS group. Significant 

differences were not found in thrombin time and levels of ATIIa and fibrinogen between the two 

groups (Table 3). Figure 1 demonstrates that plasma levels of PAI-1 were greater in splenectomized 

patients. 
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Discussion 

 

Portal hypertension is a major consequence of S. mansoni infection in terms of morbidity 

and mortality, due to the possibility of bleeding from esophageal or gastric varices (19). 

Splenectomy has been used as a therapeutic tool to improve hemodynamic conditions, treating and 

preventing new episodes of gastrointestinal bleeding, and results in a great reduction of pre-

sinusoidal portal hypertension (20). 

This study compared serum levels of liver enzymes and coagulation tests in HS 

schistosomiasis patients and who have undergone splenectomy. It is worth noting that the HS and 

splenectomized patients were comparable in terms of age, sex and pattern of PPF, but we have 

found differences in the liver function test between the groups.   

Some mechanisms have been proposed to explain the elevation of ALP and γGT in HS 

patients, including the compression of small intrahepatic bile ducts by schistosomal granulomas 

(21). Studies by Amaral et al. (2002), however, did not detect changes in intra or extra-hepatic 

biliary tracts using ultrasound examination (22). Recent study from our group has demonstrated that 

levels of yGT increased according to patterns of PPF progression, suggesting that this enzyme may 

be a useful marker for stratifying the different patterns of periportal fibrosis (3). The intensity of the 

PPF depends on the immunogenetic response of the host associated with the degree of infection. 

The immunogenetic response and the severity of PPF encourage a greater increase in splenic 

volume and, consequently, greater hyperflux in the spleno-portal region, raising portal hypertension 

(9-11). 

In fact, Alves et al, 2003 demonstrated that the greater the portal blood flow the higher the 

levels of ALP and γGT, associating these findings to possible anatomical changes in the biliary tree, 

arising from fibrosis in the portal region (23). Additionally, Toledo et al. (2009) observed higher 
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levels of ALP serum among schistosomiasis patients with portal hypertension when compared with 

patients without portal hypertension. However, no differences were observed between the two 

groups, when serum levels of γGT were evaluated (24). Similarly, in the present study differences 

were observed in serum levels of ALP between HS and splenectomized patients, but there were no 

differences in relation to levels of yGT. This finding might suggest that the elevation of ALP serum 

levels are related to portal hypertension, insofar as splenectomy, which reduces the portal flow, 

reduced levels of this enzyme (24). Probably, the elevation of yGT in schistosomiasis is not 

associated with portal hypertension but rather with advanced PPF. 

In our study lower serum levels of bilirubins were also observed in splenectomized patients 

compared with HS patients. Similarly, Toledo et al. (2009)
24

 also observed higher serum levels of 

bilirubins between schistosomal patients with portal hypertension when compared with patients 

without portal hypertension. The lowest levels of indirect bilirubin fraction in splenectomized 

patients could be due to the interruption of the hemolysis that occurs in the splenic parenchyma, due 

to hypersplenism (19). Furthermore, the lower levels of direct bilirubin fraction could be from the 

better capacity for synthesis of hepatocytes in virtue of the reduction of portal pressure in 

splenectomized patients. 

In fact, some studies have revealed improved liver function tests in cirrhotic patients, 

including serum levels of albumin, after splenectomy (25-26). It is assumed that the improvement in 

the capacity for synthesis of hepatocytes after splenectomy arises from changes in hemodynamic 

conditions, with a reduction in mediators of inflammation (27). However, Ushitora et al., (2011)
28

 

did not find improvement in albumin serum levels in the late postoperative period of cirrhotic 

patients who had undergone splenectomy. It is worth remembering, however, that in our study 

schistosomal patients were evaluated, an illness in which the hepatocytes are preserved and the 

capacity for synthesis was not affected. In fact, the albumin serum levels in the two groups of 

patients evaluated were within the bounds of normality. 
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Another aspect should be pointed out with respect to the design of our study. In published 

studies of cirrhotic patients, the same patients were evaluated before and after splenectomy, with a 

short evaluation period after surgery. In our study, different patients were evaluated, with a long 

period after splenectomy, (average of 11.5 years). 

Despite the capacity for synthesis of hepatocytes being conserved in patients with 

schistosomiasis, some patients in an advanced stage of the disease had hemostatic abnormalities and 

in the mechanisms of fibrinolysis (12-15).
 

Studies have shown changes in the PT, PTT and TT in HS patients and that these findings 

become more evident with the progression of this disease. The prolongation of PT, PTT and TT as 

well as hypofibrinogenemia has been reported in patients with schistosomiasis (13). In fact, in our 

study, the prolongation of the PT and PTT were observed in HS patients. Meanwhile, in 

splenectomized patients no abnormalities were found in PT and PTT, suggesting that these changes 

are due not only to the capacity for synthesis of hepatocytes, but also to the degree of portal 

hypertension. Furthermore, slightly higher fibrinogen levels were also found in the splenectomized 

patients when compared to the HS group, although this difference was not significant. 

Changes in the levels of factors II, VII, IX, X, and protein C have also been reported in 

patients with schistosomiasis (13). Indeed, in our study lower levels of factors II, VII, VIII, IX, X, 

protein C were found in the HS group and levels close to normality in the splenectomized patients. 

It is assumed that the mechanisms responsible for the reduction of vitamin K in HS schistosomiasis 

patients are the reduction of hepatic synthesis or increased consumption of these coagulation 

factors, (13-14). As a result of our findings with regression of changes to the splenectomized 

patients, it is suggested that the reduction of portal pressure after splenectomy should improve the 

capacity of synthesis and reduce the consumption of the factors. 

Another interesting finding of this study relates to lower levels of PAI-1 in the HS group, as 

described by El-Bassiouni.et al
15

. It is assumed that PAI-1 is partially synthesized by the liver and 
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partially by the endothelial cells (29-31). Thus, the higher level of PAI-1 in the splenectomized 

patients suggests that the reduction of portal pressure improves the generation of PAI-1, in both 

hepatocytes and endothelial cells. 

Finally, this study suggests that changes occur in liver enzymes and components of 

hemostasis in HS schistosomiasis patients and that these changes are not found in the 

splenectomized patients. It is assumed that the liver abnormalities and hemostatic dysfunction in HS 

patients may be influenced by portal hypertension that occurs in schistosomiasis mansoni. 
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Table 1 - Demographic characteristics and ultrasound parameters of hepatosplenic form and splenectomized 
schistosomiasis patients. 

Values were 

expressed in 

mean±Standa

rd Error (SE); 

a
p < 0.05 

 

Characteristics 

Schistosomiasis patients 

Hepatosplenic Splenectomized 

Number of patients 55 45 

Age 50.20  1.86 50.19  1.41 

Gender   

Male 50.9% 37.8% 

Female 49.1% 62.3% 

Diameter portal vein (cm) 1.28  0.04 0.96  0.26
a
 

Fibrosis pattern   

D 30.9%                           15.6% 

E 54.6% 73.3% 

F 14.5% 11.1% 
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Table 2 - Liver function tests in hepatosplenic form or splenectomized schistosomiasis patients. 

Liver Parameters 

 Schistosomiasis Patients 

 Hepatosplenic Splenectomized 

Number of patients 

AST/ULN (IU/L)  

      55 

1.58  0.14 

      45 

1.45  0.09 

ALT/ULN (IU/L) 1.40  0.16 1.29  0.12 

ALP/ULN (IU/L) 1.10  0.08 0.88  0.06
a
 

γ-GT/ULN (IU/L) 3.11  0.37 3.35  0.42 

Albumin (g/L) 39.8  0.79 40.4  0.99 

Total bilirubin (mg/L)                         12.3  1.22 8.29  0.39
a
 

Direct bilirubin (mgl/L) 5.07  0.08 3.34  0.03
a
 

Indirect bilirubin (mg/L) 7.12  0.70 4.96  0.33
a
 

     Values were expressed in mean±Standard Error (SE); 
a
p < 0.05, ULN, Upper Limit of Normal 
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Table 3 - Coagulation and fibrinolytic parameters in hepatosplenic form or splenectomized schistosomiasis patients. 

Coagulation tests  Schistosomiasis groups 

Normal range Hepatosplenic Splenectomized 

Number of patients   
55 45 

Platelets Count (1000/mm3) 150-400 128.4  12.0 254.1  10.4
a
 

PT (Sec) 11.5-13 
19.3  0.63 13.8  0.63

 a
 

TT (Sec) 10-15 13.7  0.21 13.9  0.26 

PTT (Sec) 26-43 37.9  1.47 26.9  0.16
 a
 

Fibrinogen (g/L) 1.8-4.0 
2.62  0.10 2.82  1.2.1 

Factor II (U/mL) 0.5-1.5 0.66  0.01 0.70  0.01
 a
 

Factor VII (U/mL) 0.5-1.5 0.49  0.02 0.65  0.02
 a
 

Factor VIII (U/mL) 0.5-1.5 
0.90  0.04 1.06  0.06

 a
 

Factor IX (U/mL) 0.5-1.5 
0.69  0.03 0.83  0.03

a
 

Factor X (U/mL) 0.5-1.5 
0.61  0.03 0.77  0.03

a
 

Protein C (U/mL) 0.4-1.6 
0.63  0.02 0.75  0.04

a
 

Antithrombin IIa (U/mL) 0.75-1.25 
0.92  0.03 0.964  0.04 

Values were expressed in mean±Standard Error (SE), 
a
p < 0.05  
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Figure 1 – Box Plot of plasma levels of PAI-1 in hepatosplenic (HS) and splenectomized (HSS) 

schistosomiasis patients. The solid horizontal lines show PAI-1 median values (51.9 and 204.1 

ng/mL); Mann Whitney test. 
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CAPÍTULO IV 

 

 

Portal Vein Thrombosis Associated with Protein C Deficiency in 
Hepatosplenic Schistosomiais: A Case Report. 
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ABSTRACT 

Portal vein thrombosis is considered a rare event in the course of hepatosplenic 
schistosomiasis mansoni. Portal vein thrombosis may be the result of an impairment of 
the portal blood flow or may be associated with acquired or inherited thrombophilic 
factors. We report on a 63-year-old woman with a 25-year history of hepatosplenic 
schistosomiasis who developed portal hypertension and thrombocytopenia as a result 
of hypersplenism. She had recurrent bleedings. After the diagnosis of hepatosplenic 
schistosomiasis, splenomegaly, advanced periportal fibrosis and portal vein thrombosis 
were detected upon ultrasound examination. Hematological tests also revealed low 
levels of protein C (43.3%) and high levels of factor VIII (183.1%). The pathogenesis of 
portal vein thrombosis remains unclear in some patients with schistosomiasis mansoni. 
Therefore for these patients we recommend that an early clinical and hemostatic 
investigation should be done in order to evaluate the risk of portal vein thrombosis and 
to avoid further complications.  
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Schistosomiasis affects more than 200 million people around the world.
1
 In 

northeastern Brazil, approximately 3 to 7% of the patients infected by Schistosoma 
mansoni develop the most severe form of the disease, the hepatosplenic form (HS).

2 

This form is characterized by hepatic fibrosis around the portal branches caused by 
granulomatous reaction to the eggs of the parasite, periportal fibrosis, portal 
hypertension, and splenomegaly. In many cases, portal hypertension induces 
formation of esophageal varices that can rupture and cause episodes of upper 
gastrointestinal bleeding.

3-4
 However, the architecture and function of the liver are still 

preserved, to the extent that the parasite does not destroy the hepatocyte and fibrosis 
occurs at a pre-sinusoidal level.

4
 

On the other hand, some patients develop hemostatic disorders, which can 
result in portal vein thrombosis (PVT), described in about 5% of the patients with HS 
schistosomiasis.

5 
Splenectomy with left gastric vein ligation and esophagogastric 

disconnection is often used for correction of portal hypertension and prevention of new 
episodes of gastrointestinal bleeding, however, the prevalence of PVT increases 
significantly, to around 13.3 to 53.2% after this surgical procedure.

6
 

PVT can feature total or partial occlusion of the portal vein and portal flow 
reduction, and may be detected during routine ultrasound examination, although the 
gold standard for diagnosis is portography.

7-10
 PVT can be related to various clinical 

conditions, including cirrhosis, neoplasia, thrombophilia (prothrombinic mutation 
G20210A, Factor V Leiden), inflammatory and infectious diseases, trauma, 
myeloproliferative disorders, and surgical interventions such as splenectomy.

11-12
  

In cirrhosis, hemostatic changes may involve both the procoagulant factors 
dependent on vitamin K such as anticoagulants, due to imbalances between levels of 
protein C and coagulation factors, leading to the emergence of thrombosis.

13
 

The aim of this present study was to report a case of partial portal vein 
thrombosis resulting from protein C deficiency, which extended to the spleno-portal 
axis in a patient with hepatosplenic schistosomiasis, including thrombocytopenia and 
hemorrhagic manifestations. 
 
 

CASE REPORT 

 

Female patient, 63 years old, born and residing in a municipality endemic for S. 
mansoni, bearer of HS schistosomiasis. The patient arrived at the Gastroenterology 
Clinic of the “Hospital das Clínicas, Federal University of Pernambuco (UFPE) in 
March 2005 after an episode of upper gastrointestinal bleeding. Digestive endoscopy 
showed varicose strands of thin and medium caliber in the lower third of the 
esophagus and gastric fornix, with the presence of tight cavitary knobs, in addition to 
light intensity congestive gastropathy with antral erosions. Sclerotherapy of varices 
was carried out with Ethamolin. After 2 years, the patient was hospitalized due to a 
new episode of upper gastrointestinal bleeding with arterial hypotension and collapse 
of hematocrit and hemoglobin (Hct, 22.7%/Hgb 7.4 g/dL), receiving two units of blood 
and being subjected to elastic ligature of varices. The patient denied use of ethanol, 
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tobacco, history of neoplasms or thrombosis in the family, and did not mention contact 
with contaminated water after specific treatment with praziquantel (50 mg/Kg). There 
was no evidence of diabetes, hypertension or dyslipidemia and the patient also denied 
hormone replacement therapy and use of hepatotoxic drugs. Upon physical 
examination, the patient was found to have a body mass index of 22.2 kg/m

2
, a liver 3 

cm below the xiphoid process and a spleen 5 cm below the left costal edge. The 
sonogram showed a liver with a diminished right lobe, enlarged left lobe, and advanced 
periportal fibrosis, (pattern E), a portal vein with 1.80 cm diameter and splenic vein of 
1.10 cm, longitudinal diameter of spleen 16.3 cm and absence of ascites. On this 
occasion the portal vein flow was hepatopetal and thrombosis was not detected. The 
laboratory examinations showed serum levels of bilirubins (Total, Direct and Indirect), 
aspartate aminotransferase (AST), alanine aminotransferase (ALT), γ-
glutamyltransferase (γGT), alkaline phosphatase (ALP) and albumin were normal. The 
patient presented prothrombin index, INR of 1.37 and an activated thromboplastin time 
(PTT) of 29 seconds (25 to 45 seconds). The Complete Blood Count showed the 
following: RBC 4.92x10

12
/L (4.00 to 5.20x10

12
/L), Hb 9.1 g/dL (12 to 16 g/dL), Hct 

29.3% (36 to 46%), WBC 1.3x10
9
/L (3.8 to 10.0x10

9
/L), platelets 36x10

9
/L (150 to 

400x10
9
/L). Tests showed negative serology for hepatitis B, C and HIV, anti-DNA 

negative and TSH of 2.43 (0.4 to 4.1 μM/mL) and T3 and T4 were normal. 
Propanolol at 40 mg/day was initiated with outpatient follow-up. In August 2012, 

control ultrasound showed the same hepatic alterations of the previous examination, 
with partial thrombosis of the portal vein detected (Figure 1), which extended until the 
splenic vein. An increased portal vein was noticed whose diameter measured 2.04 cm, 
with a flow rate of 14.1 cm/s, showing partial thrombus; the diameter of the splenic vein 
was measured at 1.27 cm also with thrombus; the spleen had a longitudinal diameter 
of 16.2 cm (Figure 2). Collateral splenorenal circulation was also noticed. New 
complementary examinations were requested: RBC 4.92X10

12
/L, Hb 7.7 g/dL, Hct 

38.9%, WBC 2.30X10
9
/L, platelets 42x10

9
/L, negative rheumatoid factor and negative 

antinuclear factor, iron 48.1 μg/dL (37 to 145 μg/dL) and ferritin serum 152.4 ng/mL (13 
to 150 ng/mL). Liver function was still preserved (normal serum levels of bilirubin, AST, 
ALT, γGT, ALP and albumin). In addition, examinations were held for investigation of 
thrombophilia: INR 1.38, PTT 31.8 seconds, fibrinogen concentration 2.4 g/L (1.5 to 3.7 
g/L), TT 13 seconds (9 to 15 seconds), concentrations of factors [II 94.5%, VII 80.7%, 
VIII 183.1%, XI 112%, X 88.1%, (50 to 150%), D-dimer 995.4 ng/mL (up to 500 ng/mL), 
protein C 43.3% (70 to 140%), protein S 77.3% (60.1 to 113.6%), antithrombin IIa 
90.2% (75 to 125%), von Willebrand factor (Fvw) 122% (50 to 150%), with aggregation 
to ristocetin 200%, proving negative for von Willebrand disease. The search for the 
factor V Leiden mutation, prothrombin G20210A and methylene C677T were 
performed by PCR/RFLP, being all negative. The patient continues to be accompanied 
in the Gastroenterology Service/UFPE, showing distributed bruises (Figure 3) and use 
of propanolol of 40 mg/day. 
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DISCUSSION 

In most cases HS schistosomiasis develops with preserved liver function, though 
some patients show hemorrhagic and thrombotic manifestations.

5,14 
The emergence of 

thrombosis is determined by changes in any one of the three components of Virchow's 
triad: venous stasis, endothelial injury and hypercoagulability.

13 

In the present report, the patient presented thrombosis of the portal vein that 
extended to the splenic vein, which could be related to changes in endothelium caused 
by increased mechanical stress on flow. It is worth noting also the greater generation 
of thrombin, and protein C deficiency, described in patients with HS schistosomiasis 
with advanced patterns of periportal fibrosis.

15 
In addition, the patient also showed 

increase of factor VIII, described as a risk factor for thrombosis in patients with chronic 
liver diseases. 

However, these data are controversial, because most patients with HS 
schistosomiasis display portal hypertension in different degrees even with preserved 
liver function and yet do not frequently exhibit thrombosis.

4,14 

In a recent study, Leite et al., 2013, demonstrated that HS patients exhibited 
abnormalities in hepatic enzymes and blood-clotting proteins, mainly in serum levels of 
γGT and protein C. The authors also found that the reduction in protein C was more 
evident in patients with schistosomiasis with more advanced periportal fibrosis. In fact, 
in schistosomiasis post-necrotic scars have already been described resulting from 
focal ischemic necrosis of liver parenchyma after episodes of upper gastrointestinal 
bleeding.

4,15 
This leads us to believe that changes may occur in the capacity for 

synthesis of hepatocytes, mainly in patients who display advanced hepatic fibrosis or 
after episodes of upper gastrointestinal bleeding. 

Some studies show patients with compensated and uncompensated HS 
schistosomiasis patients showed high levels of D-dimer, indicating persistent activation 
of the coagulation system and increased thrombin generation.

14,16 
 This finding was 

also found in the present report, and may be associated with greater degradation of 
fibrin and hyperfibrinolysis, which could aggravate episodes of upper gastrointestinal 
bleeding and propitiate bruising, as shown by the patient. 

Correia et al, 2009, described that patients with HS schistosomiasis had high 
levels of FvW and that this finding can promote stabilization of microaggregate 
platelets and can prevent haemorrhagic manifestations in cases of thrombocytopenia. 
However, in this case, the patient exhibited advanced hepatosplenia, marked 
thrombocytopenia, but elevated levels of FvW were not found in this study.

17
 

Some studies have shown that the main findings associated with thrombotic 
events are the elevation of plasma levels of factor VIII and concomitant decrease in 
protein C, with these the most common findings in final stages of liver disease.

13
 

In this case, the patient exhibited marked thrombocytopenia due to 
hypersplenism and portal hypertension with upper gastrointestinal bleeding, the latter 
being related to rupture of varices. The levels of FvW did not result in protection 
against bleeding episodes. 

Studies by Tripodi&Mannucci 2011 have postulated that the concomitant 
reduction of procoagulant and anticoagulant factors can explain why patients with 
chronic liver disease are protected from thrombotic events and that the imbalance 
between the levels of factor VIII and protein C (decreased protein C and increased 
factor VIII) indicates a state of hypercoagulability. In the present case a deficiency of 
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protein C was detected, being one of the main causes of thrombosis in patients with 
liver disease.

13
 

It is probable that protein C deficiency associated with both the reduction of 
portal blood flow and the increase in factor VIII levels have been responsible for portal 
vein thrombosis in this patient. It is suggested that future studies be conducted, using a 
larger number of patients with a protocol which includes tracking of portal vein 
thrombosis accomplished by Doppler ultrasound and tracking levels of coagulation 
factors to explain the genesis of hemorrhagic and thrombotic events in patients with 
hepatosplenic schistosomiasis 

 

 
REFERENCES 
 

 
1 Ross AGP, Bartley PB, Sleigh AC, et al. Schistosomiasis. N Engl J Med 2002; 346: 1212–1220. 

2 Maia MD, Lopes EPA, Ferraz AAB, et al. Evaluation of splenomegaly in the hepatosplenic form 

of mansonic schistomiasis. Acta Tropica 2007; 101: 183-86. 

3 Andrade Z. Schistosomal hepatopathy. Mem Inst Oswaldo Cruz 2004; 99: 51-57. 

4 Dias HS, Domingues ALC Cordeiro FTM, et al. Associating portal congestive gastropathy and 

hepatic fibrosis in hepatosplenic mansoni schistosomiasis, Acta tropica 2013; 126:240-246. 

5 Lambertucci RJ, Resende V, Voieta I. Portal vein thrombosis in a patient with hepatosplenic 

schistosomiasis mansoni. Rev Bras Med Trop 2009; 24: 235-236.  

6 Ferraz, AAB, Albuquerque, PC, Lopes, EP, et al. The influence of periportal (pipestem) fibrosis 

on long term results of surgical treatment for schistosomotic portal hypertension. Arq Gastroenterol 

2003; 10: 4-10. 

7 Choi Bo K, Yang SH, Suh KH, et al. A Case of Portal Vein Thrombosis by Protein C and Protein 

S Deficiency Completely Recanalized by Anticoagulation Therapy. Chonnam Med J 2011; 47: 185-

188. 

8 Machado MM, Rosa ACF, Mota OM, et al. Aspectos Ultrassonográficos da trombose da veia 

porta. Rad Bras 2016; 39: 151-155. 

9 Amitrano L, Guardascione MA, Brancaccio V, et al. Risk factors and clinical presentation of 

portal vein thrombosis in patients with liver cirrhosis. J Hepatol 2004; 40: 736-741. 

10 Ramos R, Park Y, Shazad G, et al. Cavernous Transformation of Portal Vein Secondary to 

Portal Vein Thrombosis: A Case report. J Clin Med Res 2011; 4: 81-84. 

11 Dentali F, Galli M, Gainni M, et al. Inherited thrombophilic abnormalities and risk of portal vein 

thrombosis. Thromb Haemost 2008; 99: 675-682.  

12 Fimognari FL, Violi F. Portal vein thrombosis in liver cirrhosis. Intern Emerg Med 2008; 3: 213-

218. 

13 Tripodi A, Mannucci PM. The Coagulopathy of Chronic Liver Disease. N Engl J Med 2011; 

365: 147-56. 

http://www.ncbi.nlm.nih.gov/pubmed/18392325


75 

 

14 Camacho-Lobato L, Borges DR. Early liver dysfuction in schistosomiasis. J Hepatol 1998; 29: 

233–240. 

15 Leite LAC, Pimenta Filho AA, Fonseca CSM, et al. PLOS Neglected Tropical Diseases 2013; 7: 

1-5. 

16 Omran SA, Amin HM, El-Bassiouni NE, et al. Vitamin K dependent coagulation proteins in 

endemic hepatosplenomegaly in Egypt. J Clin Pathol 1994; 47: 502–504. 

17 Correia MCB, Domingues ALC, Lacerda HR, et al. Platelet function and the von Willebrand 

factor antigen in the hepatosplenic form of schistosomiasis mansoni. The Royal Society of Tropical 

Medicine and Hygiene . 2009; 103: 1053-1058.  

 

 

 

 

 

 

 

 

Figure 1 – Portal vein thrombosis visualized by ultrasound of abdomen in a patient with 

hepatosplenic schistosomiasis mansoni. 
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Figure 2 – Massive splenomegaly as seen through ultrasound of the abdomen in a 

patient with hepatosplenic schistosomiasis mansoni. 
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Figure 3 – Patient with hepatosplenic schistosomiasis mansoni, displaying haemorragic manifestations 

(ecchymosis). 
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7. CONCLUSÕES  

 

 A disfunção hemostática em pacientes com esquistossomose na forma HE está 

associada à fibrose periportal, gerando redução acentuada dos fatores da coagulação, da 

proteína C, e aumento dos níveis de DD, sendo esse o primeiro estudo a demonstrar que 

a proteína C e pode ser um marcador de função hepática e de padrões de fibrose 

avançada. O estudo também mostrou que existe associação entre as hepáticas, às 

proteínas de coagulação e os padrões de fibrose periportal avançada. 

 A hipertensão portal tem um papel relevante sobre os testes da coagulação e da 

fibrinólise, pois a esplenectomia provoca melhora significativa nos testes hemostáticos 

(INR, TTP, fatores II, VII, VIII, IX, X e proteína C).  

 Este estudo descreveu um raro caso de trombose de veia porta associado à 

deficiência de proteína C e sangramentos em uma paciente com esquistossomose na 

foram HE. 

 A presente tese leva a crer que os testes de coagulação são marcadores precoces 

de disfunção hepática, principalmente o fator VII e a proteína C. Além disso, pode existir 

status de coagulopatias subclínicas em pacientes esquistossomóticos, devendo ser 

acrescidos aos testes de rotina alguns marcadores da coagulação, tanto em pacientes 

ambulatoriais internados como também antes de procedimentos cirúrgicos. 
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8. PERSPECTIVAS 

 

Novos estudos utilizando grupos de pacientes esquistossomóticos antes e após a 

esplenectomia, ou mesmo em pacientes com e sem uso de betabloqueadores 

(propanolol), devem ser desenvolvidos para investigar a influência da hipertensão portal 

sobre os níveis plasmáticos das proteínas da coagulação. Muitos eventos trombóticos em 

pacientes com esquistossomose permanecem sem explicação, pois estes pacientes não 

exibem status de hipercoagulabilidade, sendo necessários novos estudos que possibilitem 

analisar um grande número de pacientes esquistossomóticos antes e após a 

esplenectomia. É de suma importância investigar os parâmetros fibrinolíticos em 

pacientes com esquistossomose com hemorragia digestiva recente para verificar se existe 

indicação de terapia antifibrinolítica nos pacientes com esquistossomose.  
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9. APÊNDICE 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (T.C.L.E.) 

 

Eu,_________________________________________________________, certifico, 

através deste termo, que concordo em participar da pesquisa intitulada “ESTUDO DA 

COAGULAÇÃO E FIBRINÓLISE EM PACIENTES PORTADORES DE 

ESQUISTOSSOMOSE HEPATOESPLÊNICA E SUA RELAÇÃO COM 

APOLIPOPROTEÍNAS PLASMÁTICAS”. Para tanto doei 10 ml do meu sangue, obtido 

por punção venosa, para a determinação laboratorial de parâmetros bioquímicos, como 

perfil lipídico e lipoprotéico e determinação dos níveis das proteínas de coagulação e 

enzimas fibrinolíticas. Asseguro que me encontro em jejum de no mínimo 12 horas. 

Também fui informado dos possíveis riscos da coleta sanguínea, que são o aparecimento 

de pequenas equimoses e desconforto no local, após a coleta. Entretanto, tomando todos 

os cuidados necessários as chances de acontecer este tipo de complicação são mínimas. 

Relataram-me também que todo o material utilizado para a coleta sangüínea será 

descartável e estéril, não apresentando riscos para contaminação e que serão 

descartados em recipientes impermeáveis, de paredes rígidas e devidamente 

identificados como resíduos de risco biológico e encaminhados à empresa especializada 

em coleta e processamento de resíduos de serviços de saúde (SERQUIP) que presta este 

tipo de serviço ao Departamento de Bioquímica/CCB/UFPE, conforme especificações da 

RDC nº 306, de 7/12/2004 (ANVISA).   

Foi explicado que a minha participação na presente pesquisa é fundamental para o 

esclarecimento da fisiopatologia da esquistossomose e sua relação com a coagulação e 

apolipoproteínas, porém não é obrigatória e eu posso retirar-me a qualquer momento do 

estudo, desde que assim eu deseje. A minha recusa não trará nenhum prejuízo em minha 

relação com os pesquisadores ou com a Instituição. Terei livre acesso aos resultados dos 

meus exames bioquímicos, sem qualquer geração de ônus para mim. Também não estou 

recebendo nenhum tipo de prêmio ou remuneração para participar da presente pesquisa. 

Sou apenas um participante voluntário. Sei que as informações serão publicadas, mas 

apenas de modo estatístico, com minha identidade sendo preservada. Declaro, portanto, 

que entendi os objetivos, riscos e benefícios de minha participação, e concordo, 
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voluntariamente, em participar do presente estudo, e que estou recebendo uma cópia 

deste termo de consentimento livre e esclarecido. 

Nome e Endereço do Pesquisador Responsável: (Obrigatório) 

VERA LÚCIA DE MENEZES LIMA 

Universidade Federal de Pernambuco – UFPE 

Centro de Ciências Biológicas – CCB / Departamento de Bioquímica 

Laboratório de Química e Metabolismo de Lipídios e Lipoproteínas 

Av. Prof. Moraes Rego, S/N, CDU, Recife – PE  

CEP: 50670-420 – Fone: (81) 2126 8540 

ATENÇÃO: Para informar ocorrências irregulares ou danosas, dirija-se ao Comitê 

de Ética em Pesquisa Centro de Ciências de Saúde pertencente ao CCS-UFPE: Av. 

Prof. Moraes Rego, S/N, CDU, Recife – PE. CEP: 50670-901– Fone: (81) 2126 8588. 

Recife, _________ de ______________________ de _________ 

________________________________                             ____________________________ 

Assinatura ou impressão datiloscópica                               Assinatura do responsável  

do(a) voluntário(a) ou responsável legal                         

 

             ________________________________  

               Assinatura da testemunha 1                               Assinatura da testemunha 2  
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APÊNDICE II 

 

CONSIDERAÇÕES SOBRE OS RESULTADOS DA TESE 

 

EM RELAÇÃO AOS TESTES DE FUNÇÃO HEPÁTICA 

1.1 – Os indivíduos portadores de esquistossomose na forma hepatoesplênica (HE) 

mostraram que os testes de função hepática (AST, ALT, γ-GT, FA, bilirrubina total) foram 

maiores que nos controles e que houve menor média de albumina em relação aos 

controles normais. 

1.2 – Os níveis séricos de AST, ALT e γ-GT não foram diferentes entre os pacientes de 

forma HE e forma HE esplenectomizados. Os pacientes da forma HE apresentaram 

aumento significante nos níveis de FA, bilirrubina total e frações, e diminuição da média 

de albumina em relação aos pacientes esplenectomizados. 

    

EM RELAÇÃO AOS TESTES DE COAGULAÇÃO 

1.3  - Os pacientes com esquistossomose na forma HE mostraram aumento significativo 

do INR, TTP, TP, e menor média de plaquetas que os controles normais. Todos os 

fatores (II, VII, VIII, IX e X) estiveram significativamente mais baixos que os controles 

normais.   

Os pacientes com esquistossomose na forma HE esplenectomizados apresentaram 

maior média de plaquetas, valores inferiores de INR, TTP e aumento dos níveis de 

fatores (II, VII, VIII, IX e X) e fibrinogênio. Não houve diferença entre os pacientes 

esplenectomizados ou não em relação ao tempo de trombina. 
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2 − EM RELAÇÃO AOS NÍVEIS DE PROTEÍNAS ANTICOAGULANTES NATURAIS 

 

2.1 – A atividade da proteína C foi menor nos pacientes esquistossomóticos na forma 

HE em relação aos pacientes esplenectomizados e controles. 

2.2  - Os níveis de antitrombina IIa foram menores nos pacientes com 

esquistossomose na forma HE em relação aos controles normais e também foram 

menores quando comparados os pacientes de doença hepática crônica mista com 

os pacientes esquistossomóticos na forma HE. Contudo, não houve diferença entre 

os níveis de antitrombina IIa entre os pacientes HE e os esplenectomizados. 

 

3 − RELAÇÃO DOS TESTES DE COAGULAÇÃO COM O PADRÃO DE FIBROSE 

 

3.1 - Houve diferença significante entre os testes de coagulação e entre os grupos de 

fibrose D (central) e E+F (avançada + muito avançada), em relação aos controles 

normais. Apenas a proteína C mostrou diferença entre os dois grupos de fibrose (D 

VS E+F). 

3.2 – Os níveis de D-dímero foram significantemente maiores no grupo de pacientes 

com a forma HE (grupos de fibrose D e E+F), em relação aos controles normais.  

 

4 – EM RELAÇÃO AO SISTEMA FIBRINOLÍTICO 

4.1 – Os níveis de fibrinogênio e PAI-1 foram menores no grupo de pacientes com 

esquistossomose na forma HE em relação ao grupo controle. Não houve diferença 

significante nos níveis de t-PA e TAFI entre os pacientes com a forma HE e 

controles. 

4.2 – Não houve diferença significante entre os níveis de t-PA e TAFI entre os pacientes 

HE e esplenectomizados. 
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APÊNDICE III 

 

NORMAS DE SUBMISSÃO DO ARTIGO 3 – LIVER INTERNATIONAL 

 

Author Guidelines 

Please read carefully. Failure to conform to standards outlined here may delay 

processing.  

Manuscripts, including tables and figures, should be submitted online at: 

ScholarOne Manuscripts (formerly known as Manuscript 

Central) http://mc.manuscriptcentral.com/liverint *Update (25 May 2012): 

Please note that we now accept .doc and .docx files. 

Page charges - Any article that exceeds 9 printed pages will be charged. 

(Updated: 17 September 2010) Excess pages must be paid for at a rate of 

GBP 100 per page unless specific written arrangements have been negotiated 

with the Editor-in-Chief. Invited papers are as a rule not charged for excess pages. 

Papers will be invoiced upon publication.  

Copyright - If your paper is accepted, the author identified as the formal 

corresponding author for the paper will receive an email prompting them to login 

into Author Services; where via the Wiley Author Licensing Service (WALS) they 

will be able to complete the license agreement on behalf of all authors on the 

paper.  

For authors signing the copyright transfer agreement 

If the OnlineOpen option is not selected the corresponding author will be 

presented with the copyright transfer agreement (CTA) to sign. The terms and 

conditions of the CTA can be previewed in the samples associated with the 

Copyright FAQs below:  

CTA Terms and Conditions 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp 

http://mc.manuscriptcentral.com/liverint
http://authorservices.wiley.com/bauthor/faqs_copyright.asp
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For authors choosing OnlineOpen 

If the OnlineOpen option is selected the corresponding author will have a choice 

of the following Creative Commons License Open Access Agreements (OAA):  

 Creative Commons Attribution Non-Commercial License OAA  
 Creative Commons Attribution Non-Commercial -NoDerivs License OAA  

To preview the terms and conditions of these open access agreements please 

visit the Copyright FAQs hosted on Wiley Author Services 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp and visit 

http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--

License.html. See the OnlineOpen section for more information.  

If you select the OnlineOpen option and your research is funded by The 

Wellcome Trust and members of the Research Councils UK (RCUK) you will be 

given the opportunity to publish your article under a CC-BY license supporting 

you in complying with Wellcome Trust and Research Councils UK requirements. 

For more information on this policy and the Journal’s compliant self-archiving 

policy please visit: http://www.wiley.com/go/funderstatement.  

For RCUK and Wellcome Trust authors click on the link below to preview the 

terms and conditions of this license:  

 Creative Commons Attribution License OAA 

To preview the terms and conditions of these open access agreements please 

visit the Copyright FAQs hosted on Wiley Author Services 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp and visit 

http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--

License.html. 

 

OnlineOpen - OnlineOpen is available to authors of primary research articles who 

wish to make their article available to non-subscribers on publication, or whose 

funding agency requires grantees to archive the final version of their article. With 

OnlineOpen, the author, the author's funding agency, or the author's institution 

pays a fee to ensure that the article is made available to non-subscribers upon 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
http://www.wiley.com/go/funderstatement
http://authorservices.wiley.com/bauthor/faqs_copyright.asp
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
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publication via Wiley Online Library, as well as deposited in the funding agency's 

preferred archive.  

To preview the terms and conditions of these open access agreements please 

visit the Copyright FAQs hosted on Wiley Author Services 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp and visit 

http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--

License.html. All OnlineOpen articles are treated in the same way as any other 

article. They go through the journal's standard peer-review process and will be 

accepted or rejected based on their own merit. 

 

Manuscript submission - As a general rule, papers will be evaluated by two 

independent reviewers. One copy of the manuscript will be kept in the editorial 

office in case revision is recommended. Revised manuscripts should be 

accompanied by a point-by-point reply to the recommendations of reviewers and 

editor, specifying the changes made in the revised version. 

 

The journal does not hold itself responsible for loss or damage to mailed 

manuscripts, or for statements made by contributors. 

Rapid Communications will be considered for important scientific contributions; 

authors should explain in their accompanying letter why they intend to publish 

their paper as a rapid communication. Such papers, submitted in quadruplicate, 

should not exceed seven manuscript pages, including no more than 2 tables, 2 

figures and 12 references. 

Manuscripts - The following rules are in general agreement with Uniform 

requirements for manuscripts submitted to biomedical journals accepted by an 

International Steering Committee (see ref. 1 below). 

The paper should be submitted in English. Begin each manuscript component 

(title page, etc.) on separate pages. The pages of the manuscript text, reference 

list, tables and legends to figures, in that order, should be numbered 

consecutively. 

Title page - The title page should contain: 1. a concise informative title; 2. 

author(s)'s names; 3. Name of department(s) / institutions to which the work is 

attributed; 4. name, address, telephone (and telefax) number of the author to 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
http://www.acponline.org/journals/resource/unifreqr.htm
http://www.acponline.org/journals/resource/unifreqr.htm
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whom correspondence about the manuscript, and requests for offprints should 

be referred; 5. separate word counts for the abstract and main text (excluding 

acknowledgements, legends, tables and references); 6. if the title exceeds 40 

characters (letters and spaces), a running head of no more, than 40 characters. 

 

Abstract and keywords - The abstract must not exceed 250 words. It should be 

structured under five subheadings: Background, Aims, Methods, Results and 

Conclusions. Below the abstract, provide 3-10 key words or short phrases that 

will assist indexers in cross-indexing your article. Use terms from the Medical 

Subject Headings list from Index Medicus, whenever possible. Please note that 

clear, descriptive and search-optimized titles and abstracts are important 

considerations to the journal. Guidelines available at 

http://www.blackwellpublishing.com/bauthor/seo.asp 

 

Introduction - Present the background briefly, but do not review the subject 

extensively. Give only pertinent references. State the specific questions you want 

to answer. 

 

Patients and methods / Material and methods - Describe selection of patients or 

experimental animals, including controls. Do not use patients' names or hospital 

numbers. Identity methods, apparatus (manufacturer's name and address), and 

procedures in sufficient detail to allow other workers to reproduce the results. 

Provide references and brief descriptions of methods that have been published. 

When using new methods, evaluate their advantages and limitations. Identify 

drugs and chemicals, including generic name, dosage and route(s) of 

administration. Authors must indicate that the procedures were approved by the 

Ethical Committee of Human Experimentation in their country, and are in 

accordance with the Helsinki Declaration of 1975. All papers reporting 

experiments using animals must include a statement in the Material and 

Methods section giving assurance that all animals received humane care. 

The authors accept full responsibility for the accuracy of the whole content, 

including findings, citations, quotations and references contained in the 

manuscript.  

http://www.blackwellpublishing.com/bauthor/seo.asp
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Registration of Clinical Trials - The International Committee of Medical Journal 

Editors (ICJME) has established a requirement that all clinical trials be entered in 

a public registry (see e.g. ClinicalTrial.gov) before the onset of patient enrolment, 

as a condition of consideration for publication. Liver International endorses that 

policy. 

 

Results - Present results in logical sequence in tables and illustrations. In the text, 

explain, emphasise or summarise the most important observations. Units of 

measurement should be expressed in accordance with Systéme International 

d'Unités (SI Units). 

 

Discussion - Do not repeat in detail data given in the Results section. Emphasise 

the new and important aspects of the study. Relate the observations to other 

relevant studies. On the basis of your findings (and others') discuss possible 

implications/conclusions. When stating a new hypothesis, clearly label it as such. 

 

Acknowledgements - Acknowledge only persons who have made substantive 

contributions to the study. Authors are responsible for obtaining written 

permission from everyone acknowledged by name because readers may infer 

their endorsement of the data and conclusions. 

 

Tables - Tables should be numbered consecutively with Arabic numerals. Type 

each table on a separate sheet, with titles making them self-explanatory. The 

authors may recommend that additional tables containing important backup data 

be deposited with the National Auxiliary Publications Service or other permanent 

organisations. Such a deposition should be noted in the text. 

 

Illustrations -  Images included in online submissions are for review purposes 

only, and should be suitable for online viewing. Please provide best quality 

figures with final accepted manuscripts.  

Figure requirements - Figure files should be provided in high resolution .eps 

format, minimum 800dpi (for graphs and charts) or .tiff format, minimum 300dpi 

(for photographs or a combination of images and text). Figures with multiple 

http://prsinfo.clinicaltrials.gov/
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parts (A, B, C) should be provided as separate files. Panel lettering should be in 

Arial bold 16 pt, capitalized and no full stop (A) while lettering in figures (axes, 

conditions) should be in Arial 14 pt, lower case type with the first letter 

capitalized and no full stop. Do not copy and paste figure files into the manuscript 

word document.  

Figures can be in grayscale or CMYK. All photomicrographs should have a scale on 

the photograph. Photographs of identifiable patients should be accompanied by 

written permission to publish from patient(s). If you no longer have the original 

data to improve/recreate graphs, charts or combination figures to high 

resolution, please crop the graph area in Microsoft PowerPoint and re-type all 

text and numbers in the figure. Text should be Arial or Times New Roman in 

minimum 14pts. Any lines in the figures must be at least 1.5 or 2pts thick. We 

accept .ppt files.  

For more information on file requirements, please refer to 

http://authorservices.wiley.com/prep_illust.asp.  

Legends - Each figure should have a legend containing sufficient information to 

make the figure intelligible without reference to the text. Legends should be 

typed double-spaced in consecutive order on a separate page. They should be 

brief and specific. If micrographs are used, information about staining methods 

and magnification should be given. 

 

 

In the full text online edition of the journal, figure legends may be truncated in 

abbreviated links to the full screen version. Therefore the first 100 characters of 

any legend should inform the reader of key aspects of the figure. Figures should 

ideally be EPS (line art) or TIFF (photographs) files.  

Colour - It is the policy of Liver International for authors to pay the full cost for 

the reproduction of their colour artwork. Therefore, please note that if there is 

colour artwork in your manuscript when it is accepted for publication, Wiley-

Blackwell require you to complete and return a colour work agreement form 

before your paper can be published. This form can be downloaded as a PDF here. 

http://authorservices.wiley.com/prep_illust.asp
http://media.wiley.com/assets/7130/52/SN_Sub2000_X_CoW.pdf
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Any article received by Wiley-Blackwell with colour work will not be published 

until this form has been returned*. 

*Exemptions include commissioned reviews and 'Liver International Images'. 

Also, the authors of a paper whose artwork is selected for publication on the 

front cover of the Journal are exempt from colour work charges for that paper.  

Please return your completed form to: 

Valerie Oliveiro 

Senior Production Editor 

Journal Content Management 

Global Research 

1 Fusionopolis Walk 

#07-01 Solaris South Tower 

Singapore 138628 

Email: liv@wiley.com 

 

Abbreviations, symbols and nomenclature - should be standardised and in 

accordance with ELLIS G (ed.). Units, symbols and abbreviations. The Royal 

Society of Medicine, 1 Wimpole Street, London Wl M 8AE, 1975. 

 

 

 

References - We recommend the use of a tool such as Reference Manager for 

reference management and formatting. Reference Manager reference styles can 

be searched for here: http://www.refman.com/support/rmstyles.asp. 

Number references consecutively in the order in which they are first mentioned 

in the text. Identify references in text, tables and legends by Arabic numerals (in 

parentheses). All references cited, and only these, must be listed at the end of 

the paper. References should be according to the style used in Index Medicus and 

International list of periodical title word abbreviations (ISO 833). 

mailto:liv@wiley.com
http://www.refman.com/
http://www.refman.com/support/rmstyles.asp
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Examples: 

1 . International Steering Committee. Uniform requirements for manuscripts 

submitted to biomedical journals. N Engl J Med 1997; 336 (4) 309. 

2. Luscombe C, Pedersen J, Bowden S, Locarini S. Alterations in intrahepatic 

expression of duck hepatitis B viral markers with ganciclovir chemotherapy. Liver 

1994; 14: 182-92. 

3. Gines A, Salmeron J M, Gines P, et al. Effects of somalostatin on renal function 

in cirrhosis. Gastroenterology 1992; 103: 1868-84. 

4. Demetris A J, Kakizoe S, Oguma S. Pathology of liver transplantation. 

In: Williams K W ed. Hapatic transplantation. Philadelphia: WB Saunders Co., 

1990: 60-113.  

5. List all authors up to six.  If six or more authors, list the first three followed by 

'et al.'  

Manuscript types: 

Original Research - Liver International publishes both clinical and experimental 

laboratory ('basic') research in all aspects of normal and abnormal liver function 

and disease.  

Case Reports - will only be considered if they illustrate novel mechanisms of 

disease pathogenesis. Case reports that fail to meet this condition will not be 

accepted, no matter how interesting or unusual.  

We work together with Wiley’s open access journal, Clinical Case Reports, to 

enable rapid publication of good quality case reports that we are unable to 

accept for publication in our journal. Authors of case reports rejected by our 

journal will be offered the option of having their manuscript, along with any 

related peer reviews, automatically transferred for consideration by the Clinical 

Case Reports editorial team. Authors will not need to reformat or rewrite their 

manuscript at this stage, and publication decisions will be made a short time after 

the transfer takes place. Clinical Case Reports will consider case reports from 

every clinical discipline and may include clinical images or clinical videos. Clinical 

Case Reports is an open access journal, and article publication fees apply. For 

more information please go to www.clinicalcasesjournal.com.  

http://www.acponline.org/journals/resource/unifreqr.htm
http://www.acponline.org/journals/resource/unifreqr.htm
http://www.clinicalcasesjournal.com/


92 

 

Letters - two types of letters will be considered: i) Correspondence concerning 

papers published in Liver International should be less than 400 words, with a 

maximum of 8 references and 4 authors; ii) Short reports of original research or 

case descriptions should have a maximum of 600 words, 8 references and 1 

figure or table. There is no limit on the number of authors for this type of letter.  

Reviews - are generally commissioned by the Editors. While unsolicited reviews 

will be considered, authors are encouraged to contact the Editor-in-Chief or an 

Associate Editor before submitting a review. The use of figures and illustrations 

to aid readability is encouraged.  

Liver International Images - interesting or arresting images, either clinical or 

experimental, should be accompanied by a brief explanation of no more than 250 

words, with a maximum of 4 references and 4 authors. Colour charges will be 

waived for these articles.  

Editorials and Debates - both article types are commissioned by the Editors. They 

should be limited to 1500 words and 20 references.  

Liver International News - are commissioned by the Editors.  

Proofs - When proofs are ready for checking, the corresponding author will 

receive an email alert containing a link to a web site. A working e-mail address 

must therefore be provided for the corresponding author. The proof can be 

downloaded as a PDF (portable document format) file from this site. Acrobat 

Reader will be required in order to read this file. This software can be 

downloaded (free of charge) from the following web site: 

http://www.adobe.com/products/acrobat/readstep2.html. This will enable the 

file to be opened, read and corrected on screen. Further instructions will be sent 

with the proof. Hard copy proofs will be posted if no e-mail address is available. 

Excessive changes made by the author in the proofs, excluding typesetting errors, 

will be charged separately.  

Offprints - Authors will be provided with an electronic offprint of their article 

after it goes to press. Additional paper offprints may be ordered online. Please 

visit http://offprint.cosprinters.com/blackwell and fill in the necessary details and 

http://www.adobe.com/products/acrobat/readstep2.html
http://offprint.cosprinters.com/blackwell
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ensure that you type information in all of the required fields. If you have queries 

about offprints please email offprint@cosprinters.com.  

Accepted Articles - 'Accepted Articles' have been accepted for publication and 

undergone full peer review but have not been through the copyediting, 

typesetting, pagination and proofreading process. Accepted Articles are 

published online a few days after final acceptance, appear in PDF format only, are 

given a Digital Object Identifier (DOI), which allows them to be cited and tracked, 

and are indexed by PubMed. A completed copyright form is required before a 

manuscript can be processed as an Accepted Article.  

Early View - Liver International is covered by Wiley-Blackwell's Early 

View service. Early View articles are complete full-text articles published online in 

advance of their publication in a printed issue. Articles are therefore available as 

soon as they are ready, rather than having to wait for the next scheduled print 

issue. Early View articles are complete and final. They have been fully reviewed, 

revised and edited for publication, and the authors’ final corrections have been 

incorporated. Because they are in final form, no changes can be made after 

online publication. The nature of Early View articles mean that they do not yet 

have volume, issue or page numbers, so Early View articles cannot be cited in the 

traditional way. They are therefore given a Digital Object Identifier (DOI), which 

allows the article to be cited and tracked before it is allocated to an issue. After 

print publication, the DOI remains valid and can continue to be used to cite and 

access the article. More information about DOIs can be found at 

www.blackwellpublishing.com.  

Author material archive policy - Please note that unless specifically requested, 

Wiley-Blackwell will dispose of all hardcopy or electronic material submitted 2 

months after publication. If you require the return of any material submitted, 

please inform the editorial office or production editor as soon as possible if you 

have not yet done so.  

Disclaimer - The Publisher, the International Association for the Study of the Liver 

and the Editors cannot be held responsible for errors or any consequences arising 

from the use of information contained in this journal; the views and opinions 

mailto:offprint@cosprinters.com
http://www.blackwellpublishing.com/
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expressed do not necessarily reflect those of the Publisher, the International 

Association for the Study of the Liver and the Editors; neither does the 

publication of advertisements constitute any endorsement by the Publisher, the 

International Association for the Study of the Liver and the Editors of the 

products advertised.  

Author Services - Author Services enables authors to track their article – once it 

has been accepted – through the production process to publication online and in 

print. Authors can check the status of their articles online and choose to receive 

automated e-mails at key stages of production. The author will receive an e-mail 

with a unique link that enables them to register and have their article 

automatically added to the system. Please ensure that a complete e-mail address 

is provided when submitting the manuscript. Visit 

www.blackwellpublishing.com/bauthor for more details on online production 

tracking and for a wealth of resources including FAQs and tips on article 

preparation, submission and more. 

Note to NIH Grantees 

Pursuant to NIH mandate, Wiley-Blackwell will post the accepted version of 

contributions authored by NIH grant-holders to PubMed Central upon 

acceptance.  This accepted version will be made publicly available 12 months 

after publication.  For further information, see www.wiley.com/go/nihmandate. 
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APÊNDICE IV 

 

NORMAS DE SUBMISSÃO DO ARTIGO 3 – J CLIN PATHOL 

 

Instructions for authors 

For general BMJ guidelines please follow the links below.  

Manuscript formatting 

Editorial policies 

Patient consent forms 

Licence forms 

Peer review process 

Online First process 

Editorial policy  

The Journal of Clinical Pathology (JCP) is committed to the advancement of all disciplines 

within the broader remit of human pathology. This also encompasses molecular biology 

and its applications in the understanding of human biology and pathology. The journal is 

intended to have world-wide readership and will publish articles that have a wide appeal 

even though they are regionally based.  

Issues with a narrower restricted focus may be submitted as Letters to the Editor or as 

correspondence. JCP wishes to publish cutting edge, original clinical and laboratory-based 

articles, especially those with a clear clinical relevance. Provision of an educational 

platform for trainees, scientists and pathologists is an important function and aim of the 

journal. As such, state of the art reviews, viewpoints and editorials will be published.  

The editorial team wishes to produce a balanced, informative and meaningful journal that 

is sensitive to the needs of its readership and the specialty at large, as well as being in 

tune with contemporary issues.  

In pursuit of these goals we wish to publish work that is ethical (morally and scientifically), 

of a high quality and governed by a fair, independent peer review system.  

Open Access  

Authors can choose to have their article published Open Access for a fee of £1950 (plus 

applicable VAT).  

Colour figure charges  

During submission you will be asked whether or not you agree to pay for the colour print 

publication of your colour images. This service is available to any author publishing within 

this journal for a fee of £250 per article. Authors can elect to publish online in colour and 

http://jcp.bmj.com/site/about/JCP_instructions_for_authors_updated_qi.pdf
http://group.bmj.com/products/journals/instructions-for-authors/formatting/
http://group.bmj.com/products/journals/instructions-for-authors/editorial-policies/
http://group.bmj.com/products/journals/patient-consent-forms/consentforms/
http://group.bmj.com/products/journals/instructions-for-authors/licence-forms
http://group.bmj.com/products/journals/instructions-for-authors/peer-review/
http://group.bmj.com/products/journals/instructions-for-authors/online-first/
http://journals.bmj.com/site/authors/openaccess.xhtml
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black and white in print, in which case the appropriate selection should be made upon 

submission.  

Article types and word counts  

 Original articles 

 Short reports 

 Reviews 

 Best Practice 

 My Approach / Demystified 

 Leading articles / Editorials 

 Letter to the Editor / Correspondence 

 eLetter correspondence 

 Multiple Choice Questions (MCQs) 

 Supplements 

The word count excludes the title page, abstract, tables, acknowledgements and 

contributions and the references.  

Abbreviations and symbols must be standard and SI units used throughout, except for 

blood pressure values which are reported in mm Hg.  

For non-native English speakers we now offer a professional editing service.  

Original articles  

Original articles should report original research of relevance to the understanding and 

practice of clinical pathology. They should be written in the standard form: abstract; 

introduction; methods; and discussion.   

The journal uses a structured form of abstract in the interests of clarity. This should be 

short (no more than 250 words) and include four headings:  

 Aims - the main purpose of the study  

 Methods - what was done, and with what material  

 Results - the most important results illustrated by numerical data but not p values  

 Conclusions - the implications and relevance of the results  

Authors of original articles are required to comply with one of the appropriate reporting 

guidelines endorsed by the EQUATOR Network. The following are the most commonly 

used guidelines for this journal. Authors are expected to submit the checklist that is most 

appropriate for their manuscript type:  

http://jcp.bmj.com/site/about/guidelines.xhtml#original
http://jcp.bmj.com/site/about/guidelines.xhtml#short
http://jcp.bmj.com/site/about/guidelines.xhtml#reviews
http://jcp.bmj.com/site/about/guidelines.xhtml#best
http://jcp.bmj.com/site/about/guidelines.xhtml#approach
http://jcp.bmj.com/site/about/guidelines.xhtml#leading
http://jcp.bmj.com/site/about/guidelines.xhtml#correspondence
http://jcp.bmj.com/site/about/guidelines.xhtml#letters
http://jcp.bmj.com/site/about/guidelines.xhtml#multiple
http://jcp.bmj.com/site/about/guidelines.xhtml#supple
http://journals.bmj.com/site/authors/author-toolkit.xhtml#polishing
http://www.equator-network.org/
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 Experimental studies - CONSORT Statement 

 Observational Studies - STROBE Statement 

 Diagnostic accuracy studies - STARD Statement 

 Biospecimen reporting  - BRISQ 

 Reliability and agreement studies - GRRAS 

If none of the above listed guidelines are suitable for the manuscript, the author is 

requested to either search for the most relevant set of guidelines supplied by the 

EQUATOR Network or explain during the submission process why none of the guidelines 

are appropriate for their study type.  

Word count: up to 2000 words. 

Structured abstract: up to 250 words. 

Tables/Illustrations: at editorial discretion. 

References: up to 150.  

Key messages 

To aid understanding and clarity of their paper, authors are asked to provide three to four 

key messages that summarise the essence of their work and/or what they intend the 

reader to focus on. These should be placed at the end of the manuscript, before the 

references. Please see the current issue for examples.  

Abstracts in other languages 

For publications originating from countries where English is not the primary language, 

authors will be encouraged to also supply the abstract of their paper in their native 

language. This will be requested upon acceptance and published online only as a 

supplementary file alongside the English version. Authors should be aware that the 

translated abstract will not be copyedited or typeset and BMJ takes no responsibility for 

any errors in the non-English version.  

Short reports  

Short technical notes and brief investigative studies are welcomed and usually published 

in the form of a Short/Technical report. At the discretion of the Editor-in-Chief some short 

reports will be published in the Correspondence section but will undergo the usual peer 

review process.  

Word count: up to 1200 words. 

Abstract: up to 150 words. 

Tables/Illustrations: up to 6. If more are required the text must be reduced accordingly. 

References: up to 12.  

http://www.consort-statement.org/
http://www.strobe-statement.org/
http://www.stard-statement.org/
http://www.equator-network.org/resource-centre/library-of-health-research-reporting/reporting-guidelines/biospecimen-reporting/
http://www.equator-network.org/reporting-guidelines/guidelines-for-reporting-reliability-and-agreement-studies-grras-were-proposed/
http://www.equator-network.org/
http://jcp.bmj.com/content/current
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Reviews  

Any proposals for reviews should be discussed with the editor before submission.  

Word count: between 2500 - 3000 words. 

Abstract: up to 250 words. 

Tables/Illustrations: at editorial discretion. 

References: up to 150.  

Best Practice  

Best Practice articles are published by editorial invitation. Unsolicited best practice articles 

are unlikely to be accepted but the editor is always pleased to receive suggestions. The 

'Best Practice' series is geared to practising pathologists as well as trainees on how to 

approach some of the more difficult/contentious issues in Pathology. We are looking for 

diagnostic algorithms, investigative trees and/or any other useful hint(s) that will facilitate 

making the best/right diagnosis. These can include molecular techniques which may not 

be within the remit of every laboratory but certainly something that is doable.  

Word count: between 2500 and 3000 words. 

Abstract: up to 250 words. 

Illustrations: at editorial discretion. 

References: up to 150.  

My Approach / Demystified  

My Approach and Demystified articles are published by editorial invitation. Unsolicited 

demystified articles are unlikely to be accepted but the editor is always pleased to receive 

suggestions. These articles are geared to practising pathologists as well as trainees on 

how to approach some of the more difficult/contentious issues in Pathology.  

We are looking for diagnostic algorithms, investigative trees and/or any other useful hint(s) 

that will facilitate making the best/right diagnosis. These can include molecular techniques 

which may not be within the remit of every laboratory but certainly something that is 

doable.  

Word count: between 2500 and 3000 words. 

Abstract: up to 250 words. 

Illustrations: at editorial discretion. 

References: up to 150.  

Leading articles / Editorials  

Leading articles and Editorials are usually published by editorial invitation. Unsolicited 

leaders or editorials are unlikely to be accepted but the editor is always pleased to receive 

suggestions.  
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Word count: between 2500 words. 

Abstract: up to 250 words. 

Tables/Illustrations: at editorial discretion. 

References: up to 150.  

Letter to the Editor / Correspondence  

Single case reports of outstanding interest or clinical relevance may be submitted as a 

Letter to the Editor or Correspondence article. The title should be brief. No abstract, 

keywords or subheadings are needed. A brief introduction of a few sentences followed by 

a succinct report and discussion is all that is required.   

Word count: up to 900 words. 

Abstract: Not required. 

Tables/Illustrations: up to 4. 

References: up to 8.  

eLetter correspondence  

Letters in response to articles published in Journal of Clinical Pathology are welcomed and 

should be submitted electronically as eLetters via the journal’s website. Contributors 

should go to the abstract or full text of the article in question. In the right hand column on 

the article webpage is a section entitled ‘Responses’. Click on ’Submit a response’ and 

complete the online form.  

Letters relating to or responding to previously published items in the journal will be 

reviewed by the editor and shown to the authors of the original article, when appropriate.  

Selected eLetters may be included in the print edition of the journal.  

Multiple Choice Questions (MCQs)  

MCQs based on submitted manuscripts may be solicited by the editor for publication on 

the BMJ Online Learning site. An invitation to submit MCQs may be extended to you by 

the editor at the time of acceptance of your manuscript.  

The journal requires between 5-10 multiple choice questions (MCQs) with 5 options each, 

based on your article for the online learning programme. You may choose to include 

images as well. The questions need to be submitted to the journal within 4-6 weeks. 

Please see below for some more helpful guidelines:  

Please include in your MCQ:  

 A seperate Word document which also includes the article title and author names.  

 The title and authors of the article to which the MCQs are associated with must be 

provided  
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 The author of the MCQs (even if the same) must be clearly stated  

 The MCQs set must contain at least 5 questions  

 Each question must have 5 possible answers, with only *one* answer being correct 

(the correct answer must be marked with an asterisk)  

 Additional explanation text (for user to see after taking the test) can be submitted for 

*each individual answer* if appropriate. It is ok to have some answers with 

explanation and some without.  

 Figures if applicable can be included in questions (must be submitted as gif/jpg 

files)  

Supplements  

BMJ journals are willing to consider publishing supplements to regular issues. Supplement 

proposals may be made at the request of:  

1. The journal editor, an editorial board member or a learned society may wish to 

organise a meeting, sponsorship may be sought and the proceedings 

published as a supplement.  

2. The journal editor, editorial board member or learned society may wish to 

commission a supplement on a particular theme or topic. Again, sponsorship 

may be sought.  

3. The BMJ itself may have proposals for supplements where sponsorship may 

be necessary.  

4. A sponsoring organisation, often a pharmaceutical company or a charitable 

foundation, that wishes to arrange a meeting, the proceedings of which will be 

published as a supplement.  

In all cases, it is vital that the journal's integrity, independence and academic reputation is 

not compromised in any way.  

When contacting us regarding a potential supplement, please include as much of the 

information below as possible.  

 Journal in which you would like the supplement published  

 Title of supplement and/or meeting on which it is based  

 Date of meeting on which it is based  

 Proposed table of contents with provisional article titles and proposed authors  

 An indication of whether authors have agreed to participate  

 Sponsor information including any relevant deadlines  
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 An indication of the expected length of each paper Guest Editor proposals if 

appropriate  

   

For further information on criteria that must be fulfilled, download the supplements 

guidelines (PDF).  

Plagiarism detection  

BMJ is a member of CrossCheck by CrossRef and iThenticate. iThenticate is a plagiarism screening service that verifies 

the originality of content submitted before publication. iThenticate checks submissions against millions of published 

research papers, and billions of web content. Authors, researchers and freelancers can also use iThenticate to screen 

their work before submission by visiting www.ithenticate.com.  

 

   

 

 

 

  

 

 

 

 

 

 

 

 

 

http://group.bmj.com/products/journals/instructions-for-authors/supplementguidelines.pdf
http://group.bmj.com/products/journals/instructions-for-authors/supplementguidelines.pdf
http://ithenticate.com./
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ANEXOS I 

Scientific Comments 

DOI: 10.5581/1516-8484.20130114  

Comment on: the relationship between splenomegaly and hematologic findings in patients with 

hepatosplenic schistosomiasis 

Autores: Montenegro, Silvia Maria Lucena 

Rev. Bras. Hematol. Hemoter. vol.35 no.5 São José do Rio Preto  2013 
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ANEXOS II 

Scientific Comments 

DOI: 10.5581/1516-8484.20130133  

Comment on: the relationship between splenomegaly and hematologic findings in patients with 

hepatosplenic schistosomiasis 

Autores: Kaiser Junior, Roberto Luiz.   

Rev. Bras. Hematol. Hemoter. vol.35 no.6 São José do Rio Preto  2013 

http://dx.doi.org/10.5581/1516-8484.20130133  
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ANEXOS III 

 

Multiple Myeloma - A Quick Reflection on the Fast Progress 

Edited by Roman Hajek, ISBN 978-953-51-1083-5, 326 pages, Publisher: InTech, Chapters published 
April 10, 2013 under CC BY 3.0 license 
DOI: 10.5772/56515 

 

Cumulative Downloads By Countries (Total: 907) 

Chapter 5 

 

Immunophenotyping in Multiple Myeloma and Others Monoclonal Gammopathies 

By Lucie Rihova, Karthick Raja Muthu Raja, Luiz Arthur Calheiros Leite, Pavla Vsianska and Roman 

Hajek DOI: 10.5772/55938 

Immunophenotyping in Multiple Myeloma and Others Monoclonal 
Gammopathies 

Lucie Rihova1, 2, Karthick Raja Muthu Raja2, 3, Luiz Arthur Calheiros Leite4, Pavla Vsianska1, 2, 3 and 
Roman Hajek1, 2, 5 

[1]
 Department of Clinical Hematology, University Hospital Brno, Brno, Czech Republic 

[2]
 Babak Myeloma Group, Department of Pathological Physiology, Faculty of Medicine, Masaryk University, Brno, Czech 

Republic 
[3]

 Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic 
[4]

 Department of Biochemistry, Federal University of Pernambuco, Brazil 
[5]

 Department of Clinical Hematology, University Hospital Ostrava and Faculty of Medicine, Ostrava, Czech Republic 
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