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EPIGRAFE

Os céus declaram a gloria de Deus e o firmamento anuncia a obra das suas maos. Um dia
faz declaragdo ao outro dia, € uma noite mostra sabedoria a outra noite. Nao ha linguagem nem
fala onde ndo se ouca a sua voz. A sua linha se estende por toda a terra, e as suas palavras até ao
fim do mundo. Neles pos uma tenda para o sol, O qual ¢ como um noivo que sai do seu talamo, e
se alegra como um herdi, a correr o seu caminho. A sua saida ¢ desde uma extremidade dos céus,
€ 0 seu curso até a outra extremidade, e nada se esconde ao seu calor. A lei do Senhor € perfeita,
e refrigera a alma; o testemunho do Senhor ¢ fiel, e d4 sabedoria aos simples. Os preceitos do
Senhor sdo retos e alegram o cora¢do; o mandamento do Senhor € puro, e ilumina os olhos. O
temor do Senhor ¢ limpo, e permanece eternamente; os juizos do Senhor sdo verdadeiros e justos
juntamente, mais desejaveis sdo do que o ouro, sim, do que muito ouro fino; e mais doces do que
o mel e o licor dos favos. Também por eles ¢ admoestado o teu servo; e em os guardar ha grande
recompensa. Quem pode entender os seus erros? Expurga-me tu dos que me sdo ocultos. Também
da soberba guarda o teu servo, para que se nao assenhoreie de mim. Entdo serei sincero, e ficarei

limpo de grande transgressao (Salmo 18).
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TP — Tempo de protrombina

TTPA — Tempo de tromboplastina parcial ativada

TVP — Trombose venosa profunda



RESUMO

A incidéncia de trombose venosa profunda (TVP) na populagao pediatrica (0-18 anos) tem sido
descrita como mais baixa que nos adultos. Em quase a metade das criancas, trés ou quatro fatores
de risco para trombose estdo presentes simultaneamente. Disturbios tromboembolicos ndo
causam trombose espontaneamente, o defeito hemostatico se torna aparente porque a trombose
ocorre quando um ou mais fatores de risco adquiridos estao também presentes. O objetivo desse
trabalho foi estudar um caso de um jovem rapaz que aos 13 anos apresentou TVP, depois de um
trauma jogando futebol.

Atividades de proteina C (PC), proteina S (PS), antitrombina, lupus anticoagulante, fibrinogénio,
resisténcia a proteina C ativada (RPCA), tempo de protrombina (TP) e tempo de tromboplastina
parcial ativada foram analisados em um coagulometro ACL 7000 (IL, Spain) depois de
consentimento formal. O fator II (G20210A) e o fator V de Leiden (FVL) (G1691A) foram
pesquisados com kit comercial para PCR.

O paciente foi heterozigotos para FVL e com RPCA. Seu pai também foi heterozigoto, mas que
até o momento ndo teve trombose. Sua mae apresentou resultados normais. As outras analises
foram normais.

Existe menor probabilidade para desenvolvimento de trombose nos portadores de FVL que nas
deficiéncias de PC, PS, AT. Entretanto, o efeito da presenca do FVL associado com outras
condig¢des clinicas, tende a ser multiplicativo no risco relativo a trombose, doenca multifatorial.
Condigdes circunstanciais, como um trauma, podem agir como um precipitante de TVP em

portadores jovens do FVL, a mais comum causa de trombofilia hereditaria.



ABSTRACT

Deep venous thrombosis (DVT) in the pediatric population (0-18 year old) has been reported as
lower than in adults. In almost half of the children, three or four risk factors for thrombosis are
present simultaneously. Even in children with thromboembolic disturbance, thrombosis did not
occur spontaneously; the hemostatic defect became apparent because thrombosis occurred when
one or more acquired risk factors were also present. The aim of this work was to study a case of
a young man, which at age 13 presented leg deep venous thrombosis, after football play and
trauma.

Activity of protein C (PC), protein S (PS), antithrombin (AT), lupus anticoagulant, fibrinogen,
resistance activated protein C (RAPC), prothrombin time, and activated partial thromboplastin
time, in a coagulometer ACL 7000 (IL, Spain) were assayed after informed consent. Factor II
(G20210A) and factor V Leiden (FVL) (G1691A) ere searched with a commercial kit for PCR.
The patient and his father were heterozygotes for FVL and had RAPC; the mother was unaltered.
All other assays were normal.

The probability of development of thrombosis is lesser in the FVL carriers that in AT, PC or PS
deficiencies. However, the effect of FVL presence associated with another clinical condition
tends to increase the relative risk of thrombosis, a multicausal disease. This case report suggests
that circumstantial conditions such as football play trauma can act as precipitant of DVT in the

young carrier of FVL, the most common polymorphism cause of hereditary thrombophilia.
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INTRODUCAO

Doencas hereditarias causadas por mutagdes em fatores da coagulacao sdo causadoras de
enfermidades trombofilicas. Dentre elas, tem-se o fator V de Leiden (FVL), considerado
principal causa de trombofilia hereditaria (De Stefano,1999). O fator V ou fator Labil, presente
em individuos normais, € uma globulina, glicoproteina de 330 KDa, sintetizada em hepatocitos e
megacariocitos. Contém 10% a 20% de carboidratos, e ¢ inativada pela remoc¢ao da penultima
galactose. Esse fator, no organismo, ¢ ativado pela trombina, formando juntamente com o fator
Xa e ions calcio, o complexo chamado protrombinase. Na superficie fosfolipidica da membrana
plaquetaria, o complexo transforma a protrombina em trombina (Lourenco, 1997).

Quando um vaso sofre injarias, as plaquetas sdo ativadas e aderem a sitios danificados no
endotélio, levando a ativagdo da cascata da coagulacdo que converte o fibrinogénio em fibrina,
formando o coagulo sangiiineo. Em individuos normais, esse codgulo ¢ dissolvido pelo sistema
fibrinolitico de digestdo enzimatica. Em portadores de alteragdes genéticas, a ndo degradagao da
fibrina pode levar a formagao de trombos e émbolos que podem levar a morte (Lee et al., 1998;
Lourenco, 2000; Olsson, 2005).

A formacao do codgulo de fibrina no sitio de lesdo endotelial representa processo critico
para a manutencdo da integridade vascular. Os mecanismos envolvidos nesse processo,
constituintes do sistema hemostatico, devem ser regulados para, simultaneamente, contrapor-se a
perda excessiva de sangue e evitar a formacdo de trombos intravasculares, decorrentes de
formagdo excessiva de fibrina. Os componentes do sistema hemostatico incluem as plaquetas, os
vasos, as proteinas da coagulacdo do sangue, os anticoagulantes naturais e o sistema de
fibrinodlise. O equilibrio funcional dos diferentes setores da hemostasia ¢ garantido por uma
variedade de mecanismos que envolvem interagdes entre proteinas séricas, respostas celulares
complexas (formagdao de complexos) e regulacdo do fluxo sangiiineo (Franco, 2001; Devlin,

2002).
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Durante a ativacdo do sistema de coagulacdo sangliinea, diversas serino-proteases com
alta capacidade pro-coagulante sdo subseqiientemente produzidas, culminando na formagao do
coagulo estavel de fibrina. A atividade dessas proteases ¢ regulada por um conjunto de proteinas
genericamente conhecidas como anticoagulantes naturais ou inibidores fisiologicos da
coagulagdo, cujos principais representantes sao a antitrombina (AT), proteina C (PC) e proteina
S (PS) (Franco, 2001).

A patogénese do tromboembolismo venoso (TEV) ndo estd completamente elucidada,
mas hé evidéncias claras de que o processo ¢ influenciado pela complexa interacdo de fatores
genéticos e ambientais, que receberam a denominacdo genérica de fatores de risco. A
caracterizagdo de fatores de risco para TEV representa etapa fundamental para compreensao da
patogénese dessa entidade clinica. Vale ressaltar que os fatores de risco para o TEV diferem dos
fatores de risco para o tromboembolismo arterial (hipertensdo arterial, tabagismo, dislipidemias e
diabetes, por exemplo, ndo sdo associados ao risco aumentado para TEV). Fatores de risco,
adquiridos, classicos para TEV incluem idade avancada, imobilizagdo prolongada, cirurgia,
fraturas, uso de contraceptivos orais, gesta¢ao, puerpério, neoplasias e a sindrome antifosfolipede
(Franco, 2001).

A resisténcia a proteina C ativada (RPCA) ¢ em 95% dos casos, decorrente de uma
mutacao no fator V da coagulagdo: uma transi¢do G — A na posicao 1691 do gene, resultando na
substituicdo de arginina (R) por glutamina (Q) na posi¢cao do aminoacido 506 (que constitui sitio
de clivagem da PC ativada na molécula do fator V, servindo de mecanismo anticoagulante). O
fator V resultante € resistente a neutralizacado mediada pela PC ativada, o que resulta no fenotipo
de RPCA. O FVL ¢, portanto, associado a um estado de hipercoagulabilidade e susceptibilidade
aumentada para ocorréncia de TEV. O FVL aumenta o risco TEV em aproximadamente 3 a 8
vezes em heterozigose e 50-1000 vezes em homozigose. A mutagdo ¢ altamente prevalente em

populagdes caucasoides (freqiiéncia variando de 1 a 15%) e pode ser investigada por ensaio
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baseado no tempo de tromboplastina parcial ativada (TTPA), por plasma deficiente em fator V
ou por técnicas de analise génica, baseadas em ampliacdo por PCR do exon 10 do fator V
(Nojima, 2005; Franco, 2001). A prevaléncia do FVL ¢ de 2% a 7% em populagdes européias
(caucasoides) e identificadas em 20% a 50% nos pacientes acometidos de TEV (Svensson et al.,
1994).

Uma elevada concentragao plasmatica do fator VIII da coagulacgao foi citada como fator
de risco independente para TEV (Tripodi, 2003). Existem também relatos da combinagdo entre a
RPCA devido ao FVL e elevacao do fator VIII em desordens hemostaticas (Olsson, 2005).

Em individuos normais, o fator V ¢ inativado pela PC e pelo seu cofator, a PS, mediante
proteodlise nas posicdoes Arg 506, Arg 306 e Arg 679 (Lens et al., 2000). A PC ¢ uma
glicoproteina plasmatica sintetizada no hepatocito que participa da coagulagdo, circulando como
zimogénio de uma serino-protease que inativa os fatores Va e VIIla. Sua massa molecular de 62
KDa, consiste de duas cadeias polipeptidicas: uma leve, com 155 aminoécidos e outra pesada
com 260 aminoacidos, ligadas por pontes dissulfeto. A molécula da proteina ¢ peculiar pela
presenca de um grande nimero de semi-cisteinas ¢ de acido B-OH-aspartico, um aminoacido
incomum (Voet & Voet, 1995; Lourenco, 2000 ).

A PS ¢ outra uma glicoproteina plasmatica ndo enzimatica, vitamina K dependente, de
aproximadamente 70 KDa, sintetizada, principalmente, nos hepatdcitos e secundariamente em
células endoteliais, plaquetas e megacariocitos. Possui cadeia tinica que contém 635 aminoacidos
e 10 residuos de dacido Y-carboxiglutamico. Circula no plasma na forma livre ativa,
aproximadamente 40%, e ligada, reversivelmente, a proteina do complemento C4b, PS inativa
(60%) (Gonzales et al., 2003).

O desenvolvimento da TEV estd associado a condi¢cdes multifatoriais, de origem
hereditaria ou adquirida. As condi¢gdes hereditarias sdo: deficiéncias de AT, de PC, de PS, do

FVL, da protrombina e hiperhomocisteinemia (Mannucci, 2002).
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Os fatores de risco para eventos TEV em criangas sdo: Doenga tromboembolitica venosa
sistémica, trombose venosa central, doenca tromboembolitica arterial sistémica, derrame
isquémico, derrame isquémico arterial, trombofilia congénita (RPCA / FVL, VF-R506Q) (Revel-
Vilk, 2003).

A incidéncia da trombose ¢ idade-dependente, aumentando aproximadamente 1% por ano
na idade do adulto, como um gradiente de risco de 1.000 vezes entre faixas muito nova e muito
envelhecida. Nos pacientes ap6s 90 anos de idade a incidéncia da doenga ¢ 800 / 100.000 por
habitantes. O sistema hemostatico ¢ afetado profundamente pela idade. Durante o nascimento,
os niveis de proteina pro-coagulantes sdo reduzidos, e os anticoagulantes naturais (PC, PS, AT,
co-fator II da heparina) sdo reduzidos também, aumentando durante a infancia, mas sempre com
valores abaixo daqueles dos adultos. A PC permanece reduzida até a segunda década de vida,
enquanto isso a alfa2macroglobulina, uma inibidora da trombina, aumenta desde o nascimento e
permanece elevada durante a infancia, contribuindo para risco baixo de eventos tromboticos na
infancia (Andrew, 1997).

Os eventos tromboembolicos sdo incomuns em criangas, com incidéncia de 0.6-
1:100000/ ano, enquanto que no adulto ¢ a principal causa da morbimortalidade na populagao do
mundo ocidental, com incidéncia de 1:1000/ano. A epidemiologia da TVP em pacientes
pediatricos difere daquela em pacientes adultos. A manifestagdo mais freqiiente ¢ a trombose
venosa profunda (TVP) de membro inferior e embolismo pulmonar, relacionada a mortalidade
elevada (Chalmers, 2001; Andrew et al., 1997).

O fator de risco ambiental mais importante para o desenvolvimento de trombose nos
neonatos e em criangas mais velhas ¢ a presenca de um cateter em veia central (Revel-Vilk,
2005), e principalmente nos vasos mais freqiientemente usados na cateterizagdo. Até 60% de
TVP ocorre na presenga de vaso venoso central em criangas de 1-18 anos. Nos neonatos,

excluindo o trauma, os eventos tromboticos relacionados com cateter sdo relativamente
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incomuns e envolvem freqiientemente a trombose veia renal; a maioria dos casos ocorre no
periodo neonatal e ndo ¢ associada com a sindrome nefrdtica. Fora do periodo neonatal, a
trombose da veia renal ocorre mais freqiientemente em adolescentes com sintomas agudos ou
cronicos (Eichinger, 2004). A TVP nos membros inferiores ¢ a complicacdo trombdtica ndo
relacionada com cateter mais freqliente nas criangas. Outros fatores de risco observados sdo
cancer, quimioterapia, cirurgia, infec¢do, talassemia, doenca cardiaca congénita e trauma.
Trombofilia (condigdes herdadas e adquiridas de coagulagdo e fibrindlise tém sido associadas
com a trombose), na infancia envolve deficiéncias de AT, PC, PS, FVL, de FIIG20210A ¢ de
metileno tetraidrofolato redutase C677T (participa do metabolismo intracelular da
homocisteina), hiper-homocisteinemia (elevagdo anornal das concentracdes plasmaticas do
aminoacido homocisteina), anticorpo lipus, anticorpo anticardiolipina e niveis elevados de
lipoproteina. Em contraste com os adultos, em que 40% das TVP sdo idiopaticas, nas criangas
apenas 5% das TVP sdo idiopaticas (Chalmers, 2001; Revel-Vilk, 2003).

A trombose ¢ uma doenca multicausal, na qual um ou mais fatores de risco
predisponentes podem geralmente ser identificados. As condi¢des clinicas protromboticas sdo
comuns nestes pacientes. Além disso, um fator desencadeador como cateter, cirurgia ou trauma
estd geralmente presente. As anormalidades genéticas e adquiridas da coagulagdo sdo
identificadas nas criancas com trombose venosa e sdo estudadas apropriadamente. Uma
cuidadosa historia familiar e pesquisa das mutagdes em AT, PC, PS e FVL devem ser parte da

avaliagdo das criangas com TVP (Manco-Johnson, 1997).
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JUSTIFICATIVAS

A morbidade e a mortalidade ligadas a trombose sdo muito altas (Rosendaal, 1995; Hull
et al.,1998), portanto, ¢ de grande importancia o conhecimento de sua etiologia, patogenia e
prevengao.

As grandes descobertas cientificas na area clinica e molecular, a automagao de testes para
sua avaliacdo e o custo sécio-econdmico da prevengdo da trombose sdo significativamente
menores que seu tratamento.

O motivo dos fatores de riscos adquiridos promoverem recorréncia TEV em algumas
criangas € em outras ndo, ¢ desconhecido; podem existir fatores de risco desconhecidos

adicionais (Nowak-Gottl, 1997; Nowak-Gottl, 2001).
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OBJETIVOS

GERAL
Pesquisar a predisposi¢ao genética e bioquimica para trombose venosa profunda em uma

familia (paciente, pai e mae).

ESPECIFICOS

Pesquisar o fator V de Leiden;
Pesquisar a resisténcia periférica a proteina C ativada;

Pesquisar a mutagcdo G20210A da protrombina.
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Abstract

Background and Objetive Deep venous thrombosis (DVT) in the pediatric population has been
reported as lower than in adults. In almost half of the children, three or four risk factors for
thrombosis are present simultaneously. Even in children with thromboembolic disturbance,
thrombosis did not occur spontaneously; the hemostatic defect became apparent because
thrombosis occurred when one or more acquired risk factors were also present. The aim of this
work was to study a case of a young man, which at age 13 presented leg deep venous
thrombosis, after football play and trauma.

Design and Methods Activity of protein C (PC), protein S (PS), antithrombin (AT), lupus
anticoagulant, fibrinogen, resistance activated protein C (RAPC), prothrombin time, and
activated partial thromboplastin time, in a coagulometer ACL 7000 (IL, Spain) were assayed
after informed consent. Factor II (G20210A) and factor V Leiden (FVL) (G1691A) ere searched
with a commercial kit for PCR.

Results The patient and his father were heterozygotes for FVL and had RAPC; the mother was
unaltered. All other assays were normal.

Interpretation and Conclusions The probability of development of thrombosis is lesser in the
FVL carriers that in AT, PC or PS deficiencies. However, the effect of FVL presence associated
with another clinical condition tends to increase the relative risk of thrombosis, a multicausal
disease. This case report suggests that circumstantial conditions such as football play trauma can
act as precipitant of DVT in the young carrier of FVL, the most common polymorphism cause of
hereditary thrombophilia.

Introduction

The incidence of thrombosis is age-dependent, increasing about 1% per year in adult age,
with a risk gradient of 1,000 times between very young bands and very aged bands, for
morbidity reduction and muscular tonus, increase of morbidity, acquisition of other risk factors,
as well as the proper consuming of veins wear-and-tear on the veins themselves. In patients after
90 years of age the disease incidence is 800/100,000 inhabitants. However, thrombosis is not an
exception of rule, since the majority of illnesses is age-dependent, or diminishing or increasing
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the risk with age. The hemostatic system is deeply affected by the age. During birth the pro-
coagulant protein levels are reduced, and natural anticoagulants (protein C (PC), protein S (PS),
antithrombin (AT), cofactor II of heparin) are also reduced, increasing during infancy, but
always with values below those of the adult. PC remains reduced until the second decade of life,
while that of alfa2macroglobulin, an inhibitor of thrombin, is raised to the birth and remains high
during infancy', contributing in part for the low risk of thrombotic events in infancy.

Thromboembolic events are uncommon in children, with incidence of 0.6-
1:100,000/year, while that in adult is the first cause of morbimortality in the occidental world
person, with incidence of 1:1,000/year. The most frequent manifestation is deep venous
thrombosis (DVT) of inferior member and pulmonary embolism, related to high mortality'*. The
epidemiology of DVT in pediatric patients differs from that in adult patients.

The most important risk factor for the development of thrombosis in neonates and older
children is the presence of an indwelling’ central line, and consequently the vessels involved
tend to be those most frequently used for catheterization. Up to 60% of DVT occurs in the
presence of central venous line in children (1-18 years old). In neonates, excluding stroke, non-
catheter related thrombotic events are relatively uncommon and most frequently involve renal
vein thrombosis; the majority of cases occur in the neonatal period and are not associated with
nephritic syndrome. Outside the neonatal period, renal vein thrombosis occurs most frequently in
adolescents with either acute or chronic symptoms*. DVT in the lower extremities is the most
frequent non-catheter-related thrombotic complication in children; other risk factors frequently
observed are cancer, chemotherapy, surgery, infection, thalassemia, congenital heart disease and
trauma. Thrombophilia (inherited and acquired conditions of the clot and fibrinolysis had been
associated with thrombosis) in childhood thrombosis involve deficiencies of AT, PC, PS, factor
V Leiden (FVL), FIIG20210A and C677T MTHFR mutations, hyperhomocysteinemia, lupus
antibodies, anticardiolipin antibodies and elevated levels of lipoprotein. In contrast to adults, in
whom 40% of DVT are idiopathic, in children only 5% of DVT are idiopathic®”.

Thrombosis is a multicausal disease and one or more predisposing risk factors can
generally be identified. Underlying prothrombotic clinical conditions are common in these
patients. Furthermore, a trigger factor such as catheter, surgery or trauma is usually present.
However, genetic and acquired coagulation abnormalities are also identified in children with
venous thrombosis who are appropriately studied. A careful family history and assays for AT,
PC, PS and FVL mutation should be part of the evaluation of infants and children with DVT¢,
Why similar acquired risk factors promote recurrent venous thromboembolism (VTE) in some
children and not in others is not yet known; still unknown risk factors could have a contribution’.

The hereditary APCR is induced by missense mutation of a guanine residue by adenine in
the nucleotide 1691 (G - A) in exon 10 of FV gene, causing the change of an arginine residue in
position 506 for a glutamine in the molecule of FV (R506Q), one of the sites of connection from
activated protein. The resultant FV is called FVL, FVR506Q".

The prevalence of FVL is from 2% to 7% in European populations (caucasian) and
identified in 20% to 50% in patients of VTE®. Incidence of DVT in general population is
estimated in 0.05 — 0.07 events per 100,000 children and 5.3 events per 10,000 hospital
admissions, with greater risk in infants with less than 1 year of age and teenagers'.

This paper has the aims to report a clinical case of DVT in a child, related to FVL, and to
describe the main biochemical characteristics found in this genetic pathology.
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Design and Methods

Blood sample collection

With informed parental consent, blood samples were collected after withdrawal of
anticoagulation by peripheral venipuncture into plastic tubes containing 1/10 by volume of 3.8%
trisodium citrate (IL, Spain) and placed immediately on melting ice. Platelet poor plasma was
prepared by centrifugation at 3000g for 20 min at 4°C, aliquoted in polystyrene tubes, stored at —
70°C, and thawed immediately before the assay procedure. The laboratory staff was unaware of
whether the blood sample came from a patient with a first episode of venous thromboembolism
or with recurrent VTE. The buffy coat layer was then removed and stored at —70°C, pending
DNA extraction by a spin column procedure (GENTRA).

Assays for genotyping
The FV G1691A and PT G20210A genotypes were determined by polymerase chain
reaction and analysis of restriction fragments was performed as previously reported®.

Plasma-based assays

Amidolytic PC and AT activities were measured on an ACL 7000 (IL), using
chromogenic substrates (IL, Spain). free PS antigen, total PS, and PC antigen were measured,
using commercially available enzyme-linked immunosorbent assay kits (GENTRA).

Classification of deficiency states

A type I deficiency (AT, PC) state was diagnosed when functional plasma activity and
immunological antigen concentration of a protein were below 50% of the lower age-related limit.
A type II deficiency (AT, PC) was diagnosed with repeatedly low functional activity levels along
with normal antigen concentrations. The diagnosis of PS deficiency was based on reduced free
PS antigen levels combined with decreased or normal total PS antigen concentrations,
respectively.

The eletrophoretic patterns for Factor V Leiden:
* Normals: 120 and 42 base pairs (bp)
* Heterozygous: 162, 120 and 42 bp.
* Homozygous: 162 bp.

Results and Interpretation

Vigorous exercises can promote physiologic thrombocitosis that may persist for one or
two weeks, resulting from the mobilization of collections of extravascular platelets, without
having necessarily increase of their production. That episode is usually normalized and
thromboembolic episodes are rare in normal individuals™'. The studied patient played soccer
before the trauma. FV is a central regulator of hemostasis. It is activated from a proteolitic form
to factor Va for thrombin, and interacts with factor Xa and calcium, in phospholipidic surface of
platelet membrane to form the prothrombinase complex, which convert the prothrombin in
thrombin'"'"2, Factor Va is a proteolitic target to activate PC, that inactivates factor Va as much of
platelet as plasmatic origin, serving as pre-requirement for inactivation of factor VIIla. Olsson
et al.”showed two cases of APCR due to FVL and elevated coagulation factor VIIL.
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Human biochemical disturbances have been related to defects in the coagulation. Among
them FVL has been considered a main cause of hereditary thrombophylia'®. FV or labile factor,
present in normal individuals, is a globulin, glycoprotein of 330 KDa, synthesized in hepatocytes
and megakaryocytes. It contains 10% to 20% of carbohydrates, being inactivated with the
removal of the carbohydrate residue neighbor to the last galactose. The factor, in the organism, is
activated by forming thrombin, together with factor Xa and calcium ions; the complex is called
prothrombinase. In the phospholipid surface of the platelet membrane, the complex transforms
prothrombin in thrombin''.

In the present paper plasma activities of PC (65-121-137), PS (71-125-141), AT 1II
(FII20210A) (93-100-108) and fibrinogen (2.08-2.66-2.99) in the young patient with DVT and
his parents (father and mother, respectively) revealed normal results.

The patient and his father had presented similar patterns of migration in agarose gel
eletrophoresis for FVL: 162, 120 and 42 base pairs (bp). The migration of maternal DNA
presented two bands: 120 and 42 bp. The search of FVL in patient and parents evidenced
compatible results with the presence of the allele FVR506Q in heterozygous for the patient and
his father and absence of FVL in his mother (figure 1). The patient, carrier of FVL in
heterozygous presented episode of DVT after trauma in tender age. However, his father, equally
carrier of the allele of FVL to the current age did not reveal symptoms of thrombosis. The family
analysis evidenced the variability of phenotypic manifestations of FVL'*". A carrier of
FVR506Q in heterozygous has an increase from seven to eight times in the risk for venous
thrombosis, while in homozygous the risk increases eighty times'’.

For the search of mutation G20210A of the prothrombin gene, the three members of the
family presented migration patterns with 322 and 23 bp. It was not identified mutation G20210A
of prothrombin gene. Barreirinho et al.’” studied the identified hereditary and acquired risk-
factors as they are related to the occurrence of stroke in children. Prothrombin G20210A
mutation was not identified in patient or his parents.

1 2 3 4 5 6 7

162 bp
120 bp

42 bp

Figure 1. FVL in young patient with DVT and his parents. Line 1: mother. Line 2: father.
Line 3: patient. Line 4: control heterozygous. Line 5: not undergone digestion. Line 6: Milli
Q Water. Line 7: molecular weight markers.
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Table 1 shows the values of APC resistance in the family; father and patient had,
respectively, a percentage of reduction of 21% and 27% in relation to the lower limit of normal
range. Whilst in the mother (normal) APCR ratio was increased by 29%. This result is
compatible with the one of Greengard et al'®.

Table 1. Clinical and laboratory features of a family with resistance to activated protein C
due to the Arg — GIln mutation.

Family History of APC Allelic status APCR of the
member thrombosis resistance for Arg - Gln normal ratio
ratio™® lower limit (%)
Mother No 2.45 Normal +29
Father No 1.74 Heterozygous -21
Patient Yes 1.6 Heterozygous =27

*Normal values range from 2.2 to 4.6 in men and from 1.9 to 4.4 in women. APC denotes activated protein C.

The laboratory evaluation is recommended in all child with thrombosis; the pediatric
patient generally has in average two or more pro-thrombotic factors'’, such as trauma,
inflammatory conditions or some illness of base'”.

The effect on the relative risk of thombosis development tends to be multiplicative®.
Patients with history of thrombosis until the age of 19 must be tested for a complete panel of
genetic and acquired markers; also, the detection of a thrombofilic factor does not exclude the
existence of a second or third factor.

The blood samples for prothrombotic studies must be evaluated at least 3 - 6 months after
the thrombotic event. Any abnormality must again be searched within 3 to 12 months, for
confirmation, leading always in account the relative variations of normality to the age,
interference of anticoagulant use or co-morbility in the interpretation of assay results'. If
confirmed, family studies should be considered’.

In this study the patient suffered DVT of left inferior member, without embolization
without recurrence of thrombosis at moment, however it presented post-thrombotic syndrome
that occurs in children following DVT with an estimated incidence of 7-12%%. The risk of
recurrence is similar among carriers and non carriers of FVL*. Hill ef al* concluded that there is
no major effect of APCR on life expectancy. This discovery would have relationship with the
clinical evolution of patient and his father, up to then assintomatic and patient without
recorrence. De Stefano et al”? concluded that the risk of recorrence of venous thrombosis in
patient heterozygous for FVL is similar to the non carrier of the mutation. Christiansen et al.*®
had the objective to estimate the recurrence rate of thrombotic events in patients after a first
thrombotic event and its determinants, including thrombophilic abnormalities. They observed
that prothrombotic abnormalities do not appear to play an important role in the risk of a recurrent
thrombotic event. Testing for prothrombotic defects has little consequence with respect to
prophylactic strategies. Clinical factors are probably more important than laboratory
abnormalities in determining the duration of anticoagulation therapy. De Stefano et al.'* studied
624 patients with history of DVT and found that in heterozygous for FVL, the recorrence risk did
not differ of patients with DVT without the mutation. The risk of recorrence of the
thromboembolic episode is more frequent in homozigous®’.

21,22
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Therefore, long-term anticoagulation in carriers FVL, on the basis of carriers alone, is not
indicated. They analyzed overall and cause-specific mortality in 171 parents whose offspring
carried this mutation. While Rosendaal et al.'® wrote that most individuals homozygous for FVL
will experience at least one thrombotic event in their lifetime.

It is important to consider that the risk for thrombosis increases from 45-year-old.
However, investigation accomplished by Heijmans et al.*® indicated that the heterozygous for
FVL did not affect mortality of studied population. Genetic inheritance of patient to FVL
probably comes from the father. The study of his paternal grandparents was not accomplished,
but probably one of the members or both could have been a carrier of mutation FVR506Q), since
the grandmother died with 58-years-old, and the family referred infarct as the cause. About 25%
of carriers from FVL develop venous thrombosis or VTE before 45-year-old. Environmental or
acquired factors such as trauma can have function to unlink venous thrombosis in young patients
with the FVL, being inferior members and pelvic body areas most frequently affected”".

Barnes et al.” provided a brief background of prothrombotic abnormalities in childhood.
Overall, prothrombotic abnormalities have been identified in 33-99% of children with cerebral
sinus venous thrombosis. There appear to be a number of associations emerging including an
increased frequency of FVL mutation, elevated lipoprotein, PC deficiency and antiphospholipid
antibodies in children.

Pinto et al’ determined the frequency of thrombophilic disorders in children and
adolescents with portal vein thrombosis as well as assessing the hereditary character of this
disorder. They concluded that hereditary prothrombotic disorders do not seem to play a vital role
in thrombosis in children and adolescents with prothrombotic venous thrombosis.

The patient presented FVL (FVR506Q) in heterozygous with activated PC resistance in
episode of DVT. FVL mutation in children is characterized by poor anticoagulant response to
APC resistance’*>. In most cases it is caused by the FVL mutation. Inherited APC-resistance has
been found in 15-40% of thrombotic patients. They reported the APC-response of a group of
thrombotic patients, the prevalence of APCR and its thrombotic risk™.

Conclusions

It was not identified the mutation of prothrombin G20210A gene in the studied patient or
his parents.

Patient and his father presented compatible results with mutation FVR506Q in
heterozygous; the mutation was not identified in his mother.

It is probable that the concomitance and/or interaction of mutation FVR506Q with
environmental factors (bruise and exercises) have played important part in the pathogenesis of
the DVT event for the patient.
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CONCLUSAO
* Nao foi identificada a mutagdo do gene da protrombina G20210A no paciente estudado e
em seus pais.
* O paciente e seu pai apresentaram resultados compativeis com a mutagdo FVR506Q em
heterozigose, enquanto sua mae apresentou genotipo homozigoto normal.

* O paciente apresentou sindrome pds trombotica manifestada clinicamente por ulcera

varicosa no membro inferior esquerdo.



Nascimento Junior, B. J. Alteragdo Bioquimica...

ANEXO

27



Nascimento Junior, B. J. Alteragdo Bioquimica... 28

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

TITULO DA PESQUISA: Alteracio Bioquimica em Fator da Coagulagdo como causa de
Trombose Venosa Profunda — Relato de caso clinico.

Eu, , dou meu consentimento livre e
esclarecido para participar como voluntario do projeto de pesquisa supracitado, sob
responsabilidade do pesquisador Braz José do Nascimento Junior, Mestrando em Bioquimica da
UFPE.

Assinando este Termo de Consentimento, estou ciente que:

1)O objetivo da pesquisa € o estudo do caso pelo pesquisador para obtengao do grau de
Mestre em Bioquimica;

2)Durante o estudo realizarei coleta de amostras de sangue (3 ml) para a realizagdo dos
testes de laboratorio;

3)Obtive todas as informagdes necessarias para poder decidir conscientemente sobre a
minha participagdo na referida pesquisa;

4)Estou livre para interromper a qualquer momento minha participacdo na pesquisa, se
assim o desejar e, por qualquer motivo, e estou ciente de que tal fato ndo ird alterar a qualidade
nem os meus direitos quanto ao meu atendimento;

5)Todas as medidas serdo tomadas para assegurar a confidéncia e a privacidade de meus
dados pessoais, e os resultados gerais obtidos através da pesquisa serdo utilizados apenas para
alcancar os objetivos do trabalho expostos acima (publicagdo na literatura cientifica
especializada e apresenta¢do em eventos cientificos);

6)Poderei entrar em contato com membros da equipe de pesquisa pelo telefone (81) 3251-
4559 e 9252-2098 e com o comité de ética e pesquisa do HEMOPE para apresentar recursos de
reclamagdes em relacao a pesquisa ou ensaio clinico pelo telefone (81) 3416-4660 o que tomara
as medidas cabiveis.

Recife, de de 2004.

(assinatura do responsavel) RG

Braz Jos¢ do Nascimento Junior-Pesquisador

Testemunhas:




