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Resumo

Apesar dos rapidos avangos na compreensio dos
determinantes moleculares da fibrose quistica, esta
continua a ser uma das doengas recessivas letais mais
comuns na populagio caucasiana em todo o mundo.
A realidade dos doentes portugueses continua a ser
pouco conhecida, pela escassez de trabalhos
publicados referentes a nossa populagio.

Este trabalho tem como objectivos: fazer uma
avaliagio clinica de um grupo de doentes portugueses
com fibrose quistica, com 2 mutagdes identificadas e
comparar a apresentagio clinica de um grupo de
doentes homozigoticos para a mutagio F508del com
doentes ndo homozigoticos para esta mutagio.

Para tal, seleccionou-se um grupo de doentes em
seguimento na Consulta de Pneumologia Pediatrica

Abstract

Even though there have been rapid advances in the
comprehension of molecular determinants of Cystic
Fibrosis, this disease continues to be one of the most
common lethal recessive diseases in the Caucasian
population worldwide.

The reality of Portuguese patients is still greatly un-
known, due to the lack of studies published in refe-
rence to our population.

The objectives of this study were: clinical evaluation
of a group of Portuguese patients with Cystic Fibro-
sis, with two identified mutations; comparing the clini-
cal presentation of a group of homozygous patients
for the F508del mutation with patients that are not
homozygous for this mutation.

A group of patients, followed in Pediatric Pneumo-
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do HSJ que foram caracterizados do ponto de vista
fenotipico e classificados de acordo com critérios de
gravidade.

Todos os doentes desta amostra apresentaram
mutagdes de classe I e/ou I, que se associam, clas-
sicamente, a fenotipo mais grave. Em conformidade
com a gravidade genotipica, todos os doentes
apresentaram um fenotipo de insuficiéncia pancreatica
mas com maior variabilidade de manifestagdes
pulmonares.

Nio se encontraram variagdes significativas em termos
de idade de diagnéstico, formas de apresentagio e
gravidade da doenca entre doentes homozigéticos
F508del e restantes doentes. Em contrapartida,
doentes com o mesmo gendtipo (homozigoticos
F508del) apresentaram diferentes espectros de
manifestagdes clinicas e de gravidade fenotipica. Tanto
ou mais do que a caracterizagio genotipica, 0 tempo
de evolucio da doenca e os factores externos
(nomeadamente a sujeigio a estimulos infecciosos)
deverdo interferir na gravidade do fenotipo num dado
momento.

Rev Port Pneumol 2005; XTI (4): 381-406

Palavras-chave: Fibrose quistica, fendtipo, genotipo.
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logy Consultations of S. Joio Hospital, were charac-
terised in terms of phenotype and were classified ac-
cording to criteria of severity.

All of the patients in this group presented class Tand/
or Il mutations, classically associated with a more se-
vere phenotype. In conformity with the severe geno-
type, all patients presented a phenotype of pancreatic
insufficiency but with greater variability of pulmo-
nary manifestations.

Significant variations were not found in terms of age
at diagnosis, presenting forms and disease severity be-
tween F508del homozygous patients and the other
patients. On the other hand, patients with the same
genotype (homozygous F508del) presented different
spectrums of clinical manifestations and phenotype
severity.

Just as much, or even more than the genotype charac-
terisation, the time period of evolution of the disease
and external factors, namely being subjected to infec-
tious stimulus, interfere in the severity of the pheno-
type, at a certain moment in time.

Rev Port Pneumol 2005; XI (4): 381-406

Key-words: Cystic fibrosis, phenotype, genotype.
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Introducdo

A fibrose quistica (FQ) é a doenga autosso-
mica recessiva grave mais frequente nas
populagdes caucasianas, com uma incidéncia
de 1 em 2500 nados-vivos e uma frequéncia
de portadores de 1:25.!

Apesar dos rapidos avangos na compreensio
dos seus determinantes moleculares e de
terem passado 15 anos desde a clonagem do
gene**, a FQ continua a ser uma das doencas
recessivas letais mais comuns na populagio
caucasiana em todo o mundo'.

O gene responsavel pela doenga contém 27
ex0es, tem 189 kb e codifica uma proteina
com 1480 aminoacidos.>** A proteina, desig-
nada Cystic Fibrosis Transmembrane Conductance
Regulator (CFTR)?®, actua como um canal de
10es cloreto e encontra-se localizada na mem-
brana apical das células epiteliais.”

Mais de 1300 mutagdes foram, até a data,
detectadas no gene CFTR (www.genet.
sickkids.on.ca/cftr).

O estudo da distribui¢io de mutagdes FQ
na Europa permitiu demonstrar que apenas
5 apresentavam uma frequéncia superior a
1%: F508del, G542X, N1303K, G551D,
W1282X .8 A frequéncia da mutagio F508del
apresenta uma ampla variagio, desde cerca
de 73 %, nos paises do Norte e Centro da
Europa (maximo de 87,2 % na Dinamarca),
até 57 % na regido do Mediterraneo.® Por
outro lado, enquanto a mutagio F508del foi
encontrada em todas as populagdes estuda-
das, as outras quatro mutagdes apenas se
encontraram em algumas populagdes.!

Em 1993, Welsh e Smith propuseram a
classificacio das diferentes mutagdes em
quatro classes, de acordo com o nivel de
alteracio da proteina CFTR’, modelo esse
que € actualmente aceite.'® As mutagdes de
classe I constituem cerca de metade do total
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Introduction

Cystic Fibrosis (CF) is a serious autosomal
recessive disorder which occurs more fre-
quently in Caucasian populations, with an
incidence of 1 in 2500 live births and has a
1:25" rate of carriers.

Despite great strides having been made in
the understanding of its molecular makeup
and of fifteen years having passed since the
first gene was cloned**, CF is still one of
the more common lethal recessive diseases
in the Caucasian population world wide .
The gene responsible for the disease has 27
exons, 189 kb and its coding sequence has a
protein with 1480 amino acids.>** The Cys#ic
Fibrosis Transmentbrane Conductance Regulator
(CFTR)® protein acts as a channel for chlo-
ride ions and is found in the apical mem-
brane of the epithelial cells.”

Over 1300 mutations of the CFTR gene have
so far been detected (www.genet.
sickkids.on.ca/cftr).

The study of the distribution of the CF
mutations in Europe shows that only 5 have
more than 1% frequency: F508del, G542X,
N1303K, G551D, W1282X .8 The frequency
of the F508del mutation shows a wide va-
riation, around 73% in northern and central
European countries (maximum of 87.2% in
Denmark), to 57% in the Mediterranean re-
gion.! On the other hand, while the F508del
mutation was found in all the populations
studied, the other four mutations are found
only in some populations.'

In 1993 Welsh and Smith proposed classi-
fying the different mutations into four
classes, according to the level of alteration
in the CFTR protein’, and this is the model
that is accepted nowadays." The class I mu-
tations make up around half of the total and
lead to defects in mRINA synthesis, with loss
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I
Os estudos de
correlagdo entre
gendtipo e fenétipo
clinico (...) tém
constituido uma
tarefa dificil
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e conduzem a defeitos na sintese do ARNm,
com perda de proteina ou de fungdo.!"12
Nas mutagdes de classe I as proteinas CFTR
mutantes sdo retidas ao nivel do reticulo
endoplasmatico e sofrem rapida degradagio. 2
Nas mutagdes de classe IIT ha uma pertur-
bagdo da activagio e da regulagio da proteina
CFTR a0 nivel da membrana plasmatica.'*?
O canal pode apresentar um defeito na
ligagdo a0 ATP e hidrolise ou na fosforilagio.
As mutacdes da classe IV caracterizam-se
pela redugio da condugio de cloreto, em
resposta a0 AMPc. Sdo mutagdes associadas
asuficiéncia pancreatica e fenétipo ligeiro. 112
Os estudos de correlagdo entre genotipo e
fenétipo clinico, com o objectivo de melhor
compreender a patologia FQ, tém consti-
tuido uma tarefa dificil, pelo facto de muitos
dos doentes serem heterozigoticos com-
postos e também pela variabilidade clinica
das manifestagdes. No entanto, sabe-se que
as mutagdes de classe I, IT e ITI, em doentes
homozigéticos, dio lugar a um fenétipo
grave com insuficiéncia pancreatica (fendtipo
IP) e as mutacdes de classe IV, em que
persiste uma significativa fungio do canal de
cloreto, apresentam fenotipos menos graves,
menor mortalidade!! e, frequentemente,
suficiéncia pancreatica (fenotipo SP).!1*15
Por outro lado, a doenga hepatica e a diabe-
tes mellitns, N30 parecem ser geneticamente
determinadas'®, embora alguns estudos
tenham sugerido que a diabetes wellitus seja
mais frequente em doentes homozigéticos
F508del.”

Em relagdo a concentragio de cloreto no
teste de suor, os seus niveis estio substan-
cialmente aumentados, quer em doentes com
insuficiéncia pancreatica, quer nos suficientes
pancreaticos.'®

Ofendtipo classico da FQ, com insuficiéncia
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either of protein or of function.'!?

In class I mutations the mutant CFTR pro-
teins are found in the endoplasmatic reticu-
lum and quickly degrade.!*?

In class Il mutations there is a disturbance
in the activation and regulation of the CFTR
protein in the plasmatic membrane.'> The
channel may have a defect in the connection
to the ATP and hydrolysis or in the phos-
phorylation.

The class IV mutations are characterised by
a reduction in the transport of chloride in
response to AMPc. They are mutations as-
sociated with pancreatic in sufficiency and
mild phenotype.'2

It has been difficult to undertake correlation
studies between the clinical genotype and
phenotype which aim at a better understan-
ding of CF pathology as many of the pa-
tients are heterozygous and also because of
the clinical variations in the findings. It is
known, however, that class I, IT and III
mutations in homozygous patients give rise
to a severe phenotype with pancreatic insuf-
ficiency, (phenotype IP) and the class IV
mutations, in which a significant function of
the chloride channel persist, have less severe
phenotypes, less mortality!'and frequently
pancreatic sufficiency (phenotype SP)."1415
Hepatic disease and diabetes mellitus, on the
other hand, do not seem to be genetically
determined ', although some studies have
suggested that diabetes mellitus is more com-
mon in patients homozygous for the F508del
mutation.”

The levels of chloride in the sweat analysis
proficiency test are considerably higher, both
in patients with pancreatic insufficiency and
pancreatic sufficiency.'®

The classic SF phenotype, with pancreatic
insufficiency, male infertility, progressive lung

PNEUMOLOGIA
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pancreatica, infertilidade masculina, doenca
pulmonar progressiva e concentragio
elevada de i0es no suor, associa-se & presenga
de mutagdes graves (a F508del é a mutagio
tipo) em ambos os cromossomas.**!? Nestes
casos, geralmente o diagnéstico é feito na
infancia. As dificuldades no diagnostico
podem surgir quando se encontraum doente
com, pelo menos, uma mutagio leve, uma
vez que o espectro clinico da doenga pode
variar amplamente, com auséncia de clinica
digestiva, com fertilidade e, inclusivamente,
com um teste de suor normal.

A hipétese que se coloca é de que o gendtipo
determina a quantidade de proteina funcio-
nante e, Como consequéncia, a expressio da
doenga a nivel dos drgios-alvo. Para que o
pancreas seja afectado deve haver menos de
1% de proteina CFTR normal, as glandulas
sudoriparas sio afectadas com menos de 5 %
de proteina, existe clinica pulmonar com
menos de 4,5 % e auséncia congénita de vasos
deferentes com menos de 10 % de proteina
normal.#%

No entanto, o fenotipo da FQ nio € apenas
determinado pelas mutagdes no gene da
CFTR, mas também pelo contexto genético
no qual se encontra e por factores externos,
tanto quimicos como bacterianos.”? A
contribuigio relativa destes factores é espe-
cifica de cada tecido, de modo que os vasos
deferentes parecem ser os mais sensiveis as
mutagdes da CFTR, enquanto a evolugio da
doenga pulmonar vem determinada, em
grande medida, pela exposi¢io do doente a
distintos agentes ambientais.”

No que se refere ao contexto genético, foi
introduzido o conceito de “gene modi-

ficador”. 132123
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disease and high concentration of ions in
sweat is associated with the presence of se-
vere mutations (F508del being the mutation
type) in both the chromosomes.'*"In these
cases, the diagnosis is usually made in child-
hood. Difficulties in diagnosis can arise when
there is a patient with at least a mild muta-
tion, seeing as the disease’s clinical spectrum
can vary widely with absence of
gastrointestinal disease, no infertility, and in-
clusively with a normal sweat analysis profi-
clency test.

The hypothesis is that the genotype deter-
mines the quantity of the functioning pro-
tein and as a consequently, the expression
of the disease at the level of the target or-
gans. In order for the pancreas to be affected,
there must be less than 1% of normal CFTR
protein. The sudoriparpous glands are af-
fected when there is less than 5% protein;
there is clinical pulmonary disease when
there is less than 4.5% normal protein and
congenital absence of the deferential veins
when there is under 10%.'4%

The CF phenotype, however, is not solely
determined by mutations in the CFTR gene,
but also by its genetic context and by exter-
nal factors, both chemical and bacterial 2%
The relative contribution of these factors is
specific to each tissue, and as such the de-
ferential veins seem to be the most sensitive
to CFTR mutations while the evolution of
the lung disease seems largely determined
by the patient’s exposure to specific environ-
mental agents.”

The concept of the “gene modifier”>?'? has
become part of the genetic context.

The situation in Portugal
Although no data has been published on the
true rate of CF in Portugal, it is thought that

Vol XI N.2 4 Julho/Agosto 2005
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estudos descritivos
relativos a populacédo
portuguesa
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A realidade em Portugal

Embora ndo existam dados publicados sobre
averdadeira incidéncia da FQ no nosso pais,
estima-se que esta seja inferior a referida
noutros paises, devendo aproximar-se de 1
para 4000 (Pacheco P, comunicagio livre).
Calcula-se que 25 a 30 novos casos sejam
diagnosticados, por ano, em Portugal
(Ntcleo Portugués de FQ, 1996).
Relativamente a frequéncia das diferentes
mutagdes, a F508del apresenta uma fre-
queéncia inferior A de outros paises da Europa
e América do Norte (52 %) e encontram-se
outras mutagdes raras ou mesmo exclusivas
da populacio portuguesa. 2 E o caso da
mutacdo A561E, uma mutacdo missence
descrita apenas em Portugal, onde foi en-
contrada em cerca de 3 % dos genes FQ.
Desta forma, constitui a segunda mutagdo
mais frequente no nosso pais. Foram identi-
ficados 14 doentes portadores desta mutagio
em Portugal. Nove doentes sdo heterozi-
goticos compostos com F508del, um com
G542X e quatro homozigéticos para a
mutagio A561E (Pacheco P, comunicagio
livre).2

Outras mutagdes igualmente raras ou ex-
clusivas da nossa populagio sio a R1066C
(2,8%),a R334W (2,8 %), a G542X (2,6 %),
a8751 G>Tnointrio baea3272-26 A>G
no intrio 17a.”

Existem poucos estudos descritivos relativos
a populagio portuguesa®®, o que faz com que
se desconhega, em grande medida, a
verdadeira realidade desta patologia em Por-
tugal, nomeadamente no que se refere ao
diagnostico, a forma de apresentacio, a
evolugdo clinica e ao prognostico dos
doentes.

PORTUGUESA DE
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incidence here is lower than that reported in
other countries, and is approximately 1 in
4000 (Pacheco P, private communication).
It is believed that 25 to 30 new cases are di-
agnosed per year in Portugal (Nucleo
Portugués de FQ, 1996).

Asto the rate of the different mutations, the
F508del has a lower rate than other Euro-
pean countries and North America (52%)
and other rare mutations or even mutations
exclusive to the Portuguese population are
found.?»*?¢ This is the case with mutation
AS561E, a missense mutation found only in
Portugal, where it has been found in around
3% of CF genes. It is thus the second most
common mutation found in Portugal. 14
patients who are carriers of this mutation
have been identified in Portugal. Nine pa-
tients are heterozygous for the F508del mu-
tation, one has G542X and four patients are
homozygous for the A561E mutation
(Pacheco P, private communication).?
Other equally rare or exclusive mutations in
Portugal are the R1066C (2.8%), the R334W
(2.8%), the G542X (2.6%), the 8751 G>T
in the 6a intron and the 3272-26 A> G in
the laintron.”

There are very few studies involving the Por-
tuguese population, * meaning that in the
main a full picture of this pathology in Por-
tugal is not known, especially as to diagno-
sis, the disease’s presentation, its clinical evo-
lution and the prognosis in patients.

Aims

This study aims to draw up a clinical charac-
terisation of a group of Portuguese patients
with CF and study the genotype-phenotype
correlation in two sub-groups of patients.
Group A consists of patients homozygous
for the F508del mutation and group B is

PNEUMOLOGIA
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Obijectivos

Pretende-se com este trabalho efectuar a
caracterizagdo clinica de um grupo de
doentes portugueses com FQ e estudar a
correlagio gendtipo-fendtipo em dois
subgrupos de doentes: grupo A, doentes
homozigéticos para a mutagio F508del, e
grupo B, doentes ndo homozigoticos para
esta mutagio, mas com mutag¢des identifi-
cadas nos dois genes CFTR. Serdo avaliados
e comparados nestes dois grupos a formae
aidade de apresentacio clinica, a evolugio
da doenca e a gravidade de acordo com os
scores de Shwachman e de Brastield.

Material e métodos

Selecgdo da amostra

- Aselec¢io dos doentes foi feita com base
na consulta de Processos Clinicos, sendo
seleccionados apenas aqueles com duas
mutacdes FQ identificadas. Estes doentes
foram seleccionados para um estudo mais
abrangente que incluiu a determinagio de
marcadores de s#ress oxidativo e consti-
tuem o subgrupo que aceitou participar
nesse projecto, de entre o total de doentes
com FQ em seguimento no Departa-
mento de Pediatria do Hospital de S. Jodo
(n=43). Foram excluidos doentes com
diagnostico de FQ mas sem identificagio
de duas mutag¢des associadas a doenga
(n=10).

- O grupo de doentes foi subdividido em
grupo A (homozigoticos F508del) e grupo
B (outros doentes).

- Paracada doente foram avaliados os se-
guintes parametros: idade, sexo, gendtipo,
idade das primeiras manifestagdes, idade
de diagnéstico, manifestagdes clinicas
iniciais, outras manifestacdes, valor médio

REVISTA PORTUGUESA DE

composed of patients who are non ho-
mozygous for this mutation, but with muta-
tions identified in the two CFTR genes. The
form and time of the clinical presentation,
the evolution of the disease and its severity
according to the Shwachman and Brasfield
scores in these two groups will be evaluated
and compared.

Patients and methods

Selection of the sample

- The patients were selected based on
their chart review and singled out those
with two identified CF mutations.
These patients were chosen for a more
wide-ranging study which included de-
termining oxidative stress markers
which made up the sub group that
agreed to take part in this project from
amongst the total of CF patients moni-
tored at the Paediatrics Department of
S.Jodo Hospital (n=43). Excluded were
patients diagnosed with CF but in
whom no identification of the two mu-
tations associated with the disease had
been made (n=10).

- The patient group was subdivided into
group A (homozygous for the F508del
mutation) and group B (other patients).

- Each patient had the following parame-
ters evaluated: age, sex, genotype, date of
first symptoms, date of diagnosis, initial
clinical signs, average value of the sweat
analysis proficiency test (when done),
pancreatic function (sufficient or insuffi-
cient), FEV1 and FVC, and colonising
agents of the respiratory tracts.

- The evaluation criteria mentioned above
were compared between the two groups
of patients (A and B).

Vol XI N.2 4 Julho/Agosto 2005
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da prova de suor (quando efectuada),
funcdo pancreatica (suficiéncia ou insu-
ficiéncia), FEV1 e FVC e agentes coloni-
zadores das vias respiratérias.

- Foi efectuada comparagio dos critérios
de avaliagio clinica referidos entre os dois
grupos de doentes (A e B).

- A gravidade clinica foi classificada de
acordo com o score de Shwachman®: 100-
-86: excelente; 85-71: bom; 70-56:
razoavel; 55-41: moderado; < 40: severo.

- A gravidade das altera¢des radiologicas
foi classificada de acordo com o seore de
Brasfield®®*!: pontuagio total = 25 -
pontos obtidos (0a 22: tanto mais pontos
quanto maior a gravidade).

Analise estatistica

A analise estatistica foi realizada através do
software SPSS (Statistical Package Social Science)
versao 12.0.

Para comparagio entre amostras indepen-
dentes foi utilizado o teste ndo paramétrico
de Mann Whitney. Para avaliar a indepen-
déncia entre variaveis foi utilizado o método
do qui-quadrado. As diferengas foram con-
sideradas significativas a um intervalo de
confianga de 95 % (nivel de significancia de
5 %) com uma probabilidade de erro (p) in-
ferior a 0,05.

Resultados

Foi incluido no estudo um total de 18 doentes
com o diagnoéstico de FQ confirmado pela
presenca de duas mutagdes FQ identificadas,
em seguimento na Consulta Externa de
Pneumologia Pediatrica. Neste grupo veri-
ficou-se predominio do sexo feminino (61 %),
idade média de 8,7 anos, mediana de idades
de 7, com idade média na data de diagnostico
de 2,5 anos.
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— The clinical severity was classified using
the Shwachman score?: 100-86: Excel-
lent; 85-71: Good; 70-56: Reasonable; 55-
41: Moderate; < 40: Severe.

— The severity of the radiological altera-
tions was classified using the Brasfield
score®®’!: total points = 25 - points ob-
tained (O to 22: the more points the higher
the degree of gravity).

Statistical analysis

The statistical analysis was carried out using
version 12.0 of the SPSS (Statistical Package
Social Science) program.

Comparison among independent samples
was carried out using the non parametrical
Mann Whitney test. The Chi-square method
was used to evaluate the independence
among variables. The differences considered
significant at a confidence level of 95% (sig-
nificance level 5%) with a probability of er-
ror (p) less than 0.05.

Results

A total of 18 patients was included in the
study. Their CF diagnosis was confirmed by
the presence of two CF mutations identi-
fied after an outpatients Paediatric Pulmo-
nology appointment. This group was found
to be mainly female (61%) with an average
age of 8.7 years, the median of which was7
and with their average age at the date of dia-
gnosis 2.5 years.

Group A is composed of patients who are
homozygous for the F508del mutation and
includes ten patients with an average age of
10.8 years, 50% female. The average time at
which the disease presented was 7 months
and the average age at diagnosis was 27

months (TableI).
The average Brasfield score of the Group A
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O Grupo A é constituido pelos doentes
homozigéticos para a mutagio F508del e
inclui dez com idade média de 10,8 anos,
50 % do sexo feminino. A idade média de
apresentagio da doenga foi de 7 meses e a
idade média de diagnostico de 27 meses
(Quadro]).

Nos doentes do Grupo A o valor médio do
score de Brasfield foi de 19 e do swre de
Shwachman de 70,5 (Quadro II).

O Grupo B é constituido pelos doentes ndo
homozigoticos para a mutagio F508del
(heterozigodticos F508del/outra mutagio ou
portadores de outras mutagdes distintas da
mais frequente) e inclui oito doentes com
idade média de 6,2 anos, 75 % do sexo
feminino, idade média de apresentagio da
doenca de 8 meses e idade média de
diagnoéstico de 36 meses (Quadro III).

Nos doentes do Grupo B o valor médio do
score de Brasfield foi de 22 e do swore de
Shwachman de 78 (Quadro IV).

O diagnostico foi feito no primeiro ano de
vida em 50 % dos casos, e em 83 % dos
doentes a doenga foi detectada nos primeiros
cinco anos. A idade média do diagnéstico foi
de 31 meses. A idade média de apresentagio
da doenga e de diagnostico foi menor nos
doentes homozigoticos F508del, mas a dife-
renga no foi estatisticamente significativa (p=
= 0,831e0,873, respectivamente).

Em 14 (70 %) doentes as manifestagdes cli-
nicas iniciais foram do foro respiratorio. Em
4 (22 %) doentes observaram-se altera¢des
do transito intestinal (diarreia) na apresen-
ta¢io inicial da doenca. O atraso de cresci-
mento foi detectado inicialmente em 5 (28 %)
doentes.

Todos os doentes foram considerados insu-
ficientes pancreaticos com base na clinica e
nos valores de quimiotripsina fecal (< 6U/g)

REVISTA
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patients was 19 and the Shwachman score
70.5 (Table II).

Group B consists of patients who are non
homozygous for the F508del mutation (he-
terozygous for the F508del/other mutation
or carriers of other frequent distinct muta-
tions) and includes eight patients with an
average age of 6.2 years, 75% female. The
average period at which the disease presented
was 8 months and the average age at diag-
nosis was 36 months (Table III).

The average Brasfield score of the Group B
patients was 22 and the Shwachman score
78 (Table IV).

Diagnosis was made in the first year of life
in 50% of cases and in 83% of the patients
the disease was detected in the first five years.
The average age at diagnosis was 31 months.
The average period in which the disease pre-
sented and the diagnosis made was less in
the patients heterozygous for the F508del
mutation but the difference was not statisti-
cally significant (p=0.831 and 0.873 respec-
tively).

In 14 (70%) patients the initial clinical signs
were in the respiratory tract. In 4 (22%) pa-
tients changes in bowel pattern (diarrhoea)
were seen in the initial presentation of the
disease. Delayed growth was initially detected
in 5 (28%) patients.

All the patients presented clinical pancreatic
insufficiency based on the values of faecal
chymotrypsin (< 6U/g) and/or faecal elastase
(<200u/9).

It was possible to superimpose the values
of the sweat proficiency analysis test in the
two groups of patients although comparing
higher values was difficult as some labora-
tories show the results of a test as “ > 200".
The cut-off point was considered a value of
200 mOsm/Kg and no significant diffe-
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Quadro | - Caracterizagdo clinica do grupo A

390

Doente | Idade | sexo Genétipo Idade das 1= Idade | Manifestagao inicial Outras
(anos) manifestagbes | de dx manifestagdes
(meses) (meses)
1 0,5 F | F508del/F508del 2 4 InfecgBes
respiratorias /
[Diarreia
2 1 M | F508del/F508del 1 3 Infeccbes Tripsina
respiratorias / Imunoreactiva =
/ mé progresséo EP / 114 pg/ml-
esteatorreia
3 5 F | F508del/F508del 2 6 Broncospasmo Citolise
recorrente / ma hepatica
progresséo EP /
| esteatorreia
4 7 M | F508del/F508del 3 5 Broncospasmo Polipose nasal
recorrente Citolise hepatica
5 7 M | F508del/F508del RN RN ileo meconial
6 9 F | F508del/F508del 23 24 Irmé& com FQ
7 10 F | F508del/F508del 15 24 InfecgBes
respiratorias
8 13 M | F508del/F508del 12 60 Tosse e
pieira/esteatorreia e
dor abdominal/
I ma progressao EP
9 25 M | F508del/F508del 9 24 Infeccdes ABPA
respiratorias / ma Bronquiectasias
progressao EP
10 30 F | F508del/F508del 5 120 InfecBes Diabetes
respiratorias / mellitus/
| esteatorreia / Polipose nasal
Bronquiectasias

REVISTA

Citolise hepatica - elevacdo assintomatica das transaminases séricas; ABPA - Aspergilose broncopulmonar alérgica; EP- estaturo-ponderal; F - feminino;
M - masculino; RN- recém-nascido; Tripsina imuno-reactiva — normal: < 70 ug/ml

e/ou elastase fecal (<200ug/g).

O valor da prova de suor foi sobreponivel
nos dois grupos de doentes, embora a
comparagio de grandezas seja dificultada
pelo facto de alguns laboratérios apresen-
tarem o resultado da prova como “> 200”.
Considerando como valor de aust-off o valor
de 200 mOsm/kg, ndo foram encontradas

rences were found in the diagnostic test be-
tween the A and B groups (p= 1,00).

The average age of the first Pseudomonas
infection was 3.4 years in the patients ho-
mozygous for the F508del mutation and 9.3
years in the other patients.

FEV  as a parameter of the severity of pul-
monary disease did not show statistical dif-
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Table | - Clinical characterisation of group A

Patient| Age sex Genotype Age at the first | Age of dx | Initial manifestation | Other manifestations
(years) manifestations | (months
(months)
1 0.5 F F508del/F508del 2 4 Respiratory infections
| Diarrohoear
2 1 M | F508del/F508del 1 3 Respiratory infections Immunoreactive
[ underprogressing | Trypsin = 114 pg/ml--
EP/ steatorrhoea
3 5 F F508del/F508del 2 6 Reoccuring broncho Hepatic cytolysis
spasms / under
progressing EP /
steatorrhoea
4 7 M | F508del/F508del 3 5 Reoccuring broncho Nasal polyps
spasms Hepatic cytolysis
5 7 M | F508del/F508del NB NB llium meconium
6 9 F | F508del/F508del 23 24 Sister with CF
7 10 F F508del/F508del 15 24 Respiratory infections
8 13 M | F508del/F508del 12 60 Cough and wheeze/
steatorrhoea and
abdominal pain/ under
progressing EP
9 25 M | F508del/F508del 9 24 Respiratory infections ABPA
/' under progressing Bronchiectasias
EP
10 30 F | F508del/F508del 5 120 Respiratory infections Diabetis Mellitus/
| steatorrhoea Nasal polyps
Bronchiectasias

Hepatic cytolysis — asymptomatic elevation of the serum transaminases; ABPA — Allergic bronchopulmonary aspergillosis; EP- ponderal state; F — female; M - male;

NB- new-born; Immunoreactive Trypsin — normal: < 70 pg/ml

diferencas significativas neste teste de
diagnostico entre os grupos A e B (p= 1,00).
A idade média da primeira infecgdo por pseu-
domonas foi de 3,4 anos nos homozigéticos
F508del e 9,3 anos nos outros doentes.

OFEV, como parametro de gravidade da
doenga pulmonar nio apresentou diferenca
estatisticamente significativa entre os dois

REVISTA
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ference between the two groups of patients
(r=0,493).

The average value of the Brasfield and
Shwachman scores was higher in Group B
but the difference was not statistically sig-
nificant (p= 0.275 and 0.686 respectively).
A linear correlation between the age of the
patients (Group A and B) and the severity

Vol XI N.2 4 Julho/Agosto 2005

PNEUMOLOGIA

391



FIBROSE QUISTICA = CARACTERIZACAO CLINICA DE UMA AMOSTRA DE DOENTES PORTUGUESES

392

Quadro Il - Caracterizagéo clinica do grupo A

Micaela Guardiano, Luisa Guedes Vaz

Doente | Provade | Percentis | indice de Funcao FEVi/FVC** Colonizagao Score de Score de
suor peso/altura massa pancreatica Brasfield | Shwachman
(média) corporal (RX
mOsm/kg pulmonar)
1 100* <P5/P10 14 PI Ec 24 80
2 Nao P10-25/P5 19 PI Pa/Sa 23 85
efectuou
3 173 P10-25/<P5 15 Pl Sp/Sa/Hi 19 80
4 225 P75/P25-50 17 Pl 68/78 Sa/Sp/Hi 23 95
5 225 P10-25/P25 15 Pl 64/74 Pa/Sa/Ec/ Cand 23 85
6 >200 P5/P10 14 Pl 66 /80 Pa/Sa/ Cand 19 75
7 >200 <P5/<P5 14 Pl 62/70 Pa/Sa/Sp/Cand 19 70
8 252 <P5/P5 16 Pl 50/55 Pa/Sa/Kleb/Ser 17 55
9 >200 <P5/P5 16 PI 45 /57 Pa/Hi/Sa/ Asp/ 13 45
Cand
10 312 <P5/P5 15 PI 34/41 Pa/Sa/Cand/ 13 35
Aci /Hi

*- mmol/L; Aci — Acinetobacter; Asp — Aspergillus fumigatus; Cand — Candida albicans; Ec — Escherichia coli; Hi — Hemophilus influenzae; Kleb — Klebsiella pneumoniae; Pa-
Pseudomonas aeruginosa; Sa — Staphilococos aureus; Sp — Streptococos pneumoniae; FEV1 — forced expiratory volume in 1 second; FVC - forced vital capacity; **- %
relativamente ao previsto para a idade; IP- insuficiéncia pancreatica; M- média; dp- desvio padrao; P- percentil; Score de Shwachman: 100-86= Excelente (E); 85-71= Bom (B);
70-56= Razoavel (R); 55-41= Moderado (M); <40= Severo (S); Score de Brasfield: pontuagéo total = 25 — pontos obtidos (0 a 22- quanto mais pontos maior a gravidade).

REVISTA

grupos de doentes (p=0,493).

O valor médio dos scores de Brasfield e de
Shwachman foi superior no grupo B mas a
diferenca nio foi estatisticamente significa-
tiva (p= 0,275 e 0,686, respectivamente).
Foi observada uma correlacio linear entre a
idade dos doentes (grupos A e B) e os scores
de gravidade, representada nas Figs. 1 e 2.
De acordo com os seores de gravidade utili-
zados, os fenotipos mais graves sio os dos
doentes 8,9 e 10 (Quadro V). Todos sio ho-
mozigoticos F508del, tém idade média de
22,7 + 8,7 anos com mediana de 25 anos (13
a30anos), dois sdo do sexo masculino e um
do sexo feminino. A idade média de diagnds-
tico, neste subgrupo, foi de 68 + 48,5 meses,

PORTUGUESA DE

scores was seen. This is shown in figures 1
and 2.

According to the Severity scores used, the
more serious phenotypes are those of pa-
tients 8, 9 and10 (Table V). All are ho-
mozygous for the F508del mutation, with
an average age of 22.7 + 8.7 years with a
median of 25 years (13 to 30 years). Two are
male and one female. The average age at dia-
gnosis in this subgroup was 68 + 48.5
months with a median of 60 months (24 to
120 months).The average age of the first
manifestations was 9 months with a median
of 9 (5to 12 months).

On the genotype of the patients (Table VI),
it must be stressed that both group A and B
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Table Il - Clinical characterisation of group A

Patient | Sweat test | Weight/Height | Body mass | Pancreatic | FEV1/FVC** | Colonization | Brasfield score | Shwachman
(averge) percntiles index function (pulmonary RX) score
mOsm/Kg
1 100" <P5/P10 14 PI Ec 24 80
2 Not done P10-25/P5 19 Pl Pa/Sa 23 85
3 173 P10-25/<P5 15 Pl Sp/Sa/Hi 19 80
4 225 P75/P25-50 17 Pl 68 /78 Sa/Sp/Hi 23 95
5 225 P10-25/P25 15 Pl 64/74 Pa/Sal Ec/ 23 85
Cand
6 >200 P5/P10 14 PI 66 /80 Pa/ Sa/Cand 19 75
7 >200 <P5/<P5 14 Pl 62/70 Pa/Sa/Sp/ 19 70
Cand
8 252 <P5/P5 16 PI 50 /55 Pa /Sa/Kleb 17 55
| Ser
9 >200 <P5/P5 16 PI 45 /57 Pa/Hi/Sa/ 13 45
Asp/ Cand
10 312 <P5/P5 15 Pl 34141 Pa/Sal/ 13 35
Cand / Aci /Hi

*- mmol/L; Aci — Acinetobacter; Asp — Aspergillus fumigatus; Cand — Candida albicans; Ec — Escherichia coli; Hi — Hemophilus influenzae; Kleb —
Klebsiella pneumoniae; Pa- Pseudomonas aeruginosa; Sa — Staphilococos aureus; Sp — Streptococos pneumoniae; FEV1 — forced expiratory
volume in 1 second; FVC — forced vital capacity; **- % relative to that expected for that age; Pl - pancreatic insufficiency; M- average; dp- deviation
from pattern; P- percentile; Shwachman score: 100-86= Excellent (E); 85-71= Good (B); 70-56= Reasonable (R); 55-41= Moderate (M); <40=

Severe (S); Brasfield score: total points = 25 — points obtained (0 to22- the more points, the more severe).

com mediana de 60 meses (24 a 120 meses). A
idade média das primeiras manifestagdes foi
de 9 meses, com mediana de 9 (5 a 12 meses).
Relativamente ao genotipo dos doentes
(Quadro VI), é de realcar que, quer no grupo
A quer no grupo B, todos apresentaram
mutagdes de classe T e II. A mutagio Q1100P
nAo foi, até a data, classificada de acordo com
o nivel de alteragdo da proteina CFTR.

Discussdo

Tém sido desenvolvidos intensos esforgos
no sentido de correlacionar mutagdes
especificas da FQ com o fenétipo clinico
originado.!®”Os estudos efectuados encon-
traram uma correlagio clara genétipo-feno-

REVISTA
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showed class I and II mutations. The
Q1100P mutation has not been as of yet clas-
sified in accordance with the level of change
in the CFTR protein.

Discussion

Great efforts have been made to correlate
specific CF mutations with the originating
clinical phenotype.'®* The studies which
have been carried out find a clear genotype-
phenotype correlation only for pancreatic
function®»** Other phenotypical diffe-
rences, such as the severity of pulmonary
involvement, the time the diagnosis was
made and the weight and height percentiles
are not so clear to correlate with the geno-

Vol XI N.2 4 Julho/Agosto 2005

PNEUMOLOGIA

393



FIBROSE QUiSTlC/\ - C/\R/\CTERIZAQAO CLINICA DE UMA AMOSTRA DE DOENTES PORTUGUESES
Micaela Guardiano, Luisa Guedes Vaz

Quadro Ill - Caracterizagéo clinica do grupo B

394

Doente | Idade | sexo Gendtipo Idade das 12 | Idade de Manifestacéo inicial Outras
(anos) manifestacdes dx manifestacdes
(meses) (meses)
11 0,25 F N1303K/N1303K RN RN fleo meconial Tripsina
Imuno-reactiva
=173 yg/ml-
12 1 F F508del/Q1100P 2 8 Tosse persistente / SDR Citolise hepatica
grave
13 2 F F508del/Q1100P 12 18 Irmé falecida com FQ Tripsina
Infec¢bes respiratorias Imunoreactiva
=371 pg/ml
14 2 F F508del/R1162X 1 2 Tosse persistente / ma -
progressao EP
15 2 F F508del/A561E 18 23 Infecgdes respiratorias/ Polipose nasal
/mé progressao EP
16 9 M F508del/Y1092X 8 12 Infecgdes respiratorias / Polipose nasal
[esteatorreia
17 15 M F508del/G542X 12 144 Diarreia frequente Citolise hepatica
18 18 F F508del/2184delA 7 84 Infeccdes respiratorias

Citdlise hepatica - elevacéo assintomatica das transaminases séricas; F — feminino; M — masculino; RN — recém-nascido; Tripsina imuno-reactiva — normal: < 70 pg/ml

REVISTA

tipo apenas para a fungdo pancreatica.’>**%
Outras diferengas fenotipicas, como a gra-
vidade do envolvimento pulmonar, a idade
do diagnostico e os percentis de peso e altura,
nio sdo tdo claramente correlacionaveis com
0 gendtipo, o que sugere que estes fendtipos
podem ser “modulados” por factores gené-
ticos adicionais e ambientais.* A avaliagio
de grandes amostras de doentes homozigé-
ticos para uma determinada mutagdo é cru-
cial na avaliagdo da correlagdo génotipo-
-fenétipo. Na auséncia de homozigoticos, os
heterozigoticos compostos para uma muta-
¢do bem caracterizada, como a F508del e uma
outra mutagio especifica em estudo, poderdo
ser examinados em comparagio com homo-
zigoticos F508del do mesmo sexo e idade,
tratados no mesmo centro.? As variagdes

PORTUGUESA DE

type. This suggests that these phenotypes can
be modulated by additional genetic and en-
vironmental factors.** The evaluation of the
large samples of patients homozygous for a
specific mutation is crucial in the evaluation
of the genotype-phenotype correlation. In
the absence of homozygous patients, the
patients who are heterozygous composite for
such a well characterised mutation as the
F508del and another specific mutation un-
der study could be examined in comparison
with patients homozygous for the F508del
mutation who are of the same sex and age
treated in the same centre.? The various geno-
types detected in our population lead us to
believe we will find specific characteristics
in out-patients which, despite the small scale
of our sample, leads us to a clinical approach
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Table Il - Clinical characterisation of group B

Patient | Age | sex Genotype Age at the first | Age of dx | Initial manifestation | Other manifestations
(years) manifestations | (months)
(months)
11 0.25 F N1303K/N1303K NB NB [lium meconium Tripsina Imunoreactiva
=173 pg/ml-
12 1 F F508del/Q1100P 2 8 Persistent cough / Hepatic cytolysis
severe SDR
13 2 F F508del/Q1100P 12 18 Sister died of CF/ Tripsina Imunoreactiva
Respiratory infections =371 pug/ml
14 2 F F508del/R1162X 1 2 Persistent cough / -
under progressing EP
15 2 F F508del/A561E 18 23 Respiratory infections Nasal polyps
| under progressing
EP
16 9 M F508del/Y 1092X 8 12 Respiratory infections Nasal polyps
| steatorrhoea
17 15 M F508del/G542X 12 144 Frequent diarrohoear Hepatic cytolysis
18 18 F | F508del/l2184delA 7 84 Respiratory infections

Hepatic cytolysis - asymptomatic elevation of the serum transaminases; F — female M — male; NB — new-born; Immunoreactive trypsin — normal: < 70 pg/ml

genotipicas detectadas na nossa populagio
levam-nos a esperar encontrar caracteristicas
especificas nos nossos doentes, razio pela
qual, apesar da pequena dimensio da amostra,
se procurou fazer uma abordagem da clinica
em correlagdo com o genotipo dos doentes.
Na série de doentes apresentada, 10 (56 %)
sdo homozigoticos F508del, 7 (39 %)
heterozigéticos (F508del/outra mutagio) e
1 doente é homozigético N1303K. A pro-
porcio de doentes homozigéticos F508del
é, pois, aproximadamente a da populagio
geral no nosso pais.” De referir que, com
excep¢io das mutagdes N1303K, G542X,
todas as outras encontradas nos heterozi-
goticos tém frequéncia inferior a 1% nas
populagdes estudadas, a nivel da Europa.®

Curiosamente, a mutagio Q1100P foi detec-
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in correlation with the genotype of the pa-
tients. In the series of patients presented, 10
(56%) are homozygous for the F508del
mutation 7 (39%) are heterozygous for the
F508del/other mutation and 1 patient is
N1303K homozygous. The proportion of
the patients homozygous for the F508del
mutation approximates to the general popu-
lation of Portugal "It is to be pointed out
that, with the exception of the N1303K and
G542X mutations, all the other mutations
founding the heterozygous patients are less
than 1% in the populations studied at Euro-
pean level.®

Curiously, the Q1100P mutation was de-
tected in two patients although there was
only a small sample of patients and a small
rate of frequency, according to the published
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Quadro IV - Caracterizag&o clinica do grupo B

Micaela Guardiano, Luisa Guedes Vaz

Doente Prova de Percentis indice de Funcéo FEV4/FVC** | Colonizacdo | Scorede Score de
suor peso/altura massa pancreatica Brasfield | Shwachman
(média) corporal (RX
Meg/L pulmonar)
11 Nao <P5/P5-10 12 PI 24 80
efectuou
12 251 P10-25/ P25- 16 Pl Sa/Bc 24 75
50
13 91* P25-50/ 17 PI 23 85
P5-10
14 100* P5/P5 15 PI Sa/Bc/Hi/ 23 75
Cand/ Ser/
Kleb
15 219 <P5/P25 13 Pl Hi /Ec / Cand 23 80
16 >200 P75/P75 18 PI 53/54 Pa/Sa/Asp 16 65
/ Sp/Hi
17 281 P50/P50 20 Pl 62 /64 Pa/Sa/ Sten 22 90
M/ Cand
18 270 P50-75/ 22 Pl 70/81 Pa/Prot/ Sp 17 70
P25-50

*-mmol/L; Asp — Aspergillus fumigatus; B¢ —Burkholderia cepacia; Cand — Candida albicans; Ec — Escherichia coli; Hi — Hemophilus influenzae; Kleb - Klebsiella pneumoniae;
Pa- Pseudomonas aeruginosa; Prot — Proteus; Ser - Serratia; Sa — Staphilococos aureus; Sten M — Stenotrophomonas maltophilia; Sp — Streptococos pneumoniae; FEV,
— forced expiratory volume in 1 second;; FVC - forced vital capacity; **- % relativamente ao previsto para a idade; IP- insuficiéncia pancreatica; M- média; dp- desvio padrao;
P- percentil; Score de Shwachman: 100-86= Excelente (E); 85-71= Bom (B); 70-56= Razoavel (R); 55-41= Moderado (M); <40= Severo (S); Score de Brasfield: pontuagdo
total = 25 — pontos obtidos (0 a 22: quanto mais pontos maior a gravidade).

REVISTA

tada em dois doentes, apesar de se tratar de
uma amostra pequena de doentes e da pe-
quena frequéncia desta mutagio, de acordo
comaliteratura.'®

Todas as mutagdes encontradas neste grupo
de doentes sio mutagdes associadas a feno-
tipo grave (classe I ou II). A mutagio
Q1100P nio foi ainda classificada do ponto
de vista funcional (Quadro VI).

A idade de diagnéstico variou desde o pe-
riodo neonatal até aos 12 anos. O diagnos-
tico foi feito no primeiro ano de vida em 50 %
dos casos e em 83 % dos doentes a doenca foi
detectada nos primeiros cinco anos. Os dois
doentes em que o diagnéstico foi feito no

PORTUGUESA DE

literature.'

All the mutations found in this group of
patients are mutations associated with a se-
vere phenotype (class I or IT). The Q1100P
mutation has not yet been classified from a
functional point of view (Table VI).

The time of diagnosis varies between the
neonatal period and 12 years of age. The
diagnosis was made in the first years of life
in 50% of the cases and in 83% of the pa-
tients the disease was detected in the first
five years. The two patients in whom the di-
agnosis was made in the neonatal period
showed signs in the ileum meconium, which
allowed for an earlier diagnosis.
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Table IV - Clinical characterisation of group B

Patient Sweat Weightheight | Body | Pancreatic FEV [FVC*| Colonisation Brasfield Shwachman
test(average) percentiles | mass | function score(Pulmonary score
Meqg/L index RX)
11 Not done <P5/P5-10 12 Pl 24 80
12 251 P10-25/P25-50 | 16 Pl Sa/Bc 24 75
13 91* P25-50/ 17 PI 23 85
P5-10
14 100" P5/P5 15 PI Sa/Bc/Hil 23 75
Cand / Ser/
Kleb
15 219 <P5/P25 13 Pl Hi /Ec / Cand 23 80
16 >200 P75/P75 18 PI 53/54 Pa/ Sa/Asp 16 65
/Sp/Hi
17 281 P50/P50 20 Pl 62 /64 | Pa/Sal/Sten 22 90
M/ Cand
18 270 P50-75/ 22 Pl 70/81 Pa/ Prot/Sp 17 70
P25-50

*- mmol/L; Asp — Aspergillus fumigatus; Bc —Burkholderia cepacia; Cand — Candida albicans; Ec — Escherichia coli, Hi - Hemophilus influenzae; Kleb — Klebsiella pneumoniae;
Pa- Pseudomonas aeruginosa; Prot - Proteus; Ser - Serratia; Sa — Staphilococos aureus; Sten M — Stenotrophomonas maltophilia; Sp — Streptococos pneumoniae; FEV, —
forced expiratory volume in 1 second; FVC - forced vital capacity; **- % relevant to that expected for that age; PI- pancreatic insufficiency; M- average; dp- deviation from
pattern; P- percentile; Shwachman score: 100-86= Excellent (E); 85-71= Good (B); 70-56= Reasonable (R); 55-41= Moderate (M); <40= Severe (S); Brasfield score: total points

=25 - points obtained (0 a 22: the more points, the more severe).

periodo neonatal apresentaram quadro de
ileo meconial, o que permitiu o diagndstico
mais precoce.

A idade média de apresentacio da doenga e
de diagnostico foi inferior nos doentes
homozigoticos F508del, mas a diferenca ndo
foi estatisticamente significativa (p=0,831 e
0,873, respectivamente). De referir que este
diagnostico continua a ser tardio, compa-
rativamente a idade média de diagnéstico nos
EUA, que, de acordo com os dados da Fun-
dagio da Fibrose Quistica, era de 6 meses
no ano de 2002.** No caso em que mediou
um maior intervalo entre as primeiras mani-
festagdes de doenga e o diagnostico (doente
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The average age of presentation of the di-
sease and the diagnosis was less in patients
homozygous for the F508del mutation, but
the difference was not statistically significant
(p=0.831 and 0.873 respectively). It should
be pointed out that the diagnosis continues
to be made late, in comparison with the ave-
rage age of diagnosis in the USA, which,
according to the data of the Cystic Fibrosis
Foundation was at 6 months in 2002.% As to
the case in which the greatest interval be-
tween the first signs of the disease and the
diagnosis was made (patient 17), the absence
of initial signs of pulmonary disease area will
probably have contributed to the delayed
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Correlagao de Pearson=-0,87
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Fig. 1-Pontuag&o no score de Brasfield versusidade
do doente.

Score de Shwachman

90

Correlagéo de Pearson=-0,75
p<.01

Idade (anos)

Fig. 2 — Pontuagao no score de Shwachman versus
idade do doente.

17), a auséncia de manifesta¢des iniciais do
foro respiratorio ter, provavelmente, contri-
buido para o atraso do diagnostico.

Uma das criangas foi rastreada na sequéncia
do diagnodstico na irmd, homozigotica
F508del.

Neste grupo de doentes nio foi encontrada
nenhuma prova de suor negativa nem no
limiar da normalidade. Em dois doentes ndo
foi efectuada prova de suor, uma vez que,
perante a clinica sugestiva (num dos casos,
ileo meconial) e o valor aumentado de trip-

Micaela Guardiano, Luisa Guedes Vaz

Brasfield score

Brasfield score

Pearson correlation = -0.87
p<.01

Age (year;)
Fig. 1 - Brasfield score points versus age of patient.

Shwachman score

& N Pearson correlation = -0.75
p<.01

T T T T
0 10 20 30

Age (years)

Fig. 2 - Shwachman score points versus age of pa-
tient.

diagnosis.

One of the children was identified follow-
ing the diagnosis of his sister who was found
to be homozygous for F508del mutation.
There was no negative sweat proficiency
analysis test or one bordering normality
found in this group of patients. The sweat
proficiency analysis test was not performed
in two patients as, following a suggestive
clinical picture (in one of the cases, ileum
meconium) and the higher level of immu-
noreactive trypsin, CF mutation research was
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sina imunorreactiva, foi efectuada a pesquisa
de mutagdes FQ, que permitiu o diagnostico.
O valor da prova de suor foi sobreponivel
nos dois grupos de doentes, embora a com-
paracio de grandezas seja dificultada pelo
facto de alguns laboratorios apresentarem o
resultado da prova como > 200. Dado o
valor decisivo que a prova de suor continua
aapresentar no diagnéstico da FQ, € impor-
tante que a sua realizagdo obedega as reco-
mendag¢des da Funda¢io Americana da Fi-
brose Quistica.”

De acordo com a Fundacio da Fibrose
Quistica (Registo Anual de Doentes, 2002),
3,4 % dos doentes com polipos nasais reque-
reram intervengio cirurgica nos EUA.®
Nesta amostra de doentes, dois (11 %) foram
submetidos a remogio cirtirgica de polipos
nasais (doentes 4 e 10).

Kubesh e col sugeriram que a colonizagio
das vias respiratorias pela Psendomonas aerng-
nosa apresentara correlagdo com o genotipo
CFTR.“Ha algumas evidéncias que sugerem
que os individuos homozigoticos F508del ou
heterozigéticos compostos F508del/muta-
¢Oes nonsense sio mais susceptiveis para a
colonizagio precoce por Psendomonas
aernginosa.*' A colonizagdo por Pseudomonas
aernginosa encontrou-se nos doentes homozi-
goticos e nos heterozigoticos, com predomi-
nio nos primeiros (70 % versus 38 %) mas, de
facto, no grupo B os tnicos doentes coloni-
zados por Pseudomonas aeruginosa foram os
heterozigoticos F508del/ mutagdes nonsense.
A idade média precoce da primeira infecgio
por pseudomonas foi considerada como fac-
tor de gravidade fenotipica por Duarte e col.
num estudo efectuado em Portugal.*? Nesse
estudo, tal como neste grupo de doentes, foi
encontrada uma idade mais precoce da
primeira infec¢do por Pseudomonas aeruginosa
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carried out. This allowed the diagnosis to be
made.

The value of the sweat proficiency analysis
test was similar in the two groups of patients,
although comparing higher values was diffi-
cult as some laboratories show the results
of atest as > 200. Given the decisive value
the sweat proficiency analysis test continues
to have in the diagnosis of CF, it is impor-
tant that carrying it out follows the recom-
mendations of the American Cystic Fibro-
sis Foundation.”

According to the Cystic Fibrosis Foundation
(Annual Patient Register 2002), 3.4 % of the
patients with nasal polyps require surgery,
in the USA ** In this sample of patients, two
(11%) had surgical removal of the nasal po-
lyps (patients 4 and 10).

Kubesh et al suggest that the colonisation
of the respiratory tracts by Pseudomonas
aernginosa show correlation with the CFTR
genotype.* There is some evidence to sug-
gest that some F508del homozygous indi-
viduals or nonsense F508del/mutations het-
erozygous composite are more susceptible
to early colonisation by Psendomonas aeru-
ginosa.* The colonisation by Pseudomonas
aernginosa is found in homozygous patients
and in the heterozygous patients with pre-
dominance in the first (70% versus 38%). In
group B, however, the only patients colonised
by Psendomonas aeruginosa were those hetero-
zygous for the nonsense F508del/mutations.
The average early age of the first infection
by Pseudomonas was considered as a severe
genotype factor by Duarte et al in a study
carried out in Portugal.” In this study, as in
this group of patients, the first infection by
Psendomonas aernginosa was found at an ear-
lier age in the patients homozygous for the
F508del mutation than in the heterozygous
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Quadro V - Caracterizagao clinica dos doentes com fenétipo mais grave

Idade de Prova de Percentis Funcéo FEV1/FVC* | Scorede Score de
Doente | Idade | Sexo Genotipo diagndstico | suor (média) | peso/altura | pancreatica Brasfield | Shwachman
(anos) (meses) mOsm/kg (RX
pulmonar)
8 13 M | F508del/F508del 60 252 <P5/P5 Pl 50/55 17 55
9 25 M | F508del/F508del 24 >200 <P5/P5 Pl 45/57 13 45
10 30 F | F508del/F508del 120 312 <P5/P5 Pl 34/4 13 35
FEV, - forced expiratory volume in 1 second, FVC - forced vital capacity, *- % relativamente ao previsto para a idade; M- média; dp- desvio padréo.
Table V - Clinical characterisation of patients with a more severe phenotype
. Sweattest . . . Brasfield | Shwach
Patient | Age Sex Genotype Age at (average) Weight/height | Pancreatic | FEV1/[FVC* score man
(vears) diagnosis | mosm/kg | Percentiles function (pulmonar | score
(months) yRX)
8 13 M | F508del/F508del 60 252 <P5/P5 Pl 50 /55 17 55
9 25 M | F508del/F508del 24 >200 <P5/P5 Pl 45 157 13 45
10 30 F | F508del/F508del 120 312 <P5/P5 Pl 34 /41 13 35

FEV, — forced expiratory volume in 1 second, FVC — forced vital capacity; *- % relevant to that expected for that age; M- average; dp- deviation from pattern.
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Quadro VI - Classificagdo
das mutacdes encontradas

Mutacéao

Classe

F508del

N1303K

Q1100P

R1162X

A561E

Y1092X

G542X

2184delA

Mutagées Classe |: mutagdes
nonsense; Mutacdes Classe Il
mutagbes missense; *- muta¢do nao

classificada

PORTUGUESA DE

Table VI - Classification of
the mutations found

Mutation

Class

F508del

N1303K

Q1100P

R1162X

A561E

Y1092X

G542X

2184delA

Mutations Class I

nonsense

mutations; Mutations Class II:
missense mutations; *- non classified
mutation
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nos homozigoticos F508del do que nos
heterozigoticos. No futuro, a aplicagio de
uma vacina anti-pseudomonas, ja em fase de
aplicagdo clinica em varios centros, e breve-
mente também no nosso, podera melhorar
o prognostico destes doentes.

No que se refere ao prognostico, doentes
com insuficiéncia pancreatica tém predispo-
si¢do para formas mais graves de doenga
indicado pela idade precoce do diagnéstico,
maior gravidade de doenga pulmonar, me-
nores precentis para o peso e a altura e, pro-
vavelmente, niveis mais elevados de cloreto
no suor do que os encontrados em doentes
com suficiéncia pancreatica.’? Neste estudo,
todos os doentes apresentam insuficiéncia
pancreatica com base na clinica e nos valores
de quimiotripsina fecal e/ou elastase fecal,
o que podera explicar a homogeneidade
fenotipica observada.

Estudos anteriores efectuados em Portugal
constataram uma apresentagio clinica dos
doentes com a mutagio A561E sobreponi-
vel a dos doentes homozigoticos F508del,
mas com doenga pulmonar de menor gravi-
dade (Barreto C e Rocha H, comunicagio
livre). No nosso caso (doente 15), dada a
pequena evolugio da doenga, é dificil antever
a gravidade da doenga pulmonar.

A apresentagdo da doenga na forma de ileo
meconial, apesar de permitir um diagnéstico
mais precoce e como tal antecipar o inicio
do tratamento, tem-se associado a pior prog-
néstico em termos de sobrevida e doenga
pulmonar.®*# No entanto, nesta amostra de
doentes nio se verificou maior gravidade da
doenca nos doentes 5 e 11, com esta forma
de apresentagio.

Como seria de esperar, dada a gravidade dos
genotipos, ndo se encontram nesta amostra
diferencas evidentes entre o genétipo (Grupo
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ones. In the future, the use of an anti-pseu-
domonas vaccine, already in the clinical ap-
plication phase in several centres, and soon
in Portuguese ones, could improve the prog-
nosis of these patients.

In prognostic terms, patients with pancrea-
tic insufficiency have a predisposition for
more severe forms of disease indicated by
the early age of diagnosis, more severe pul-
monary disease, lower weight and height per-
centiles and probably higher levels of chlo-
ride in the sweat than those found in
pancreatic sufficient patients.*?In this study,
all the patients present clinical pancreatic in-
sufficiency, based on the values of the fae-
cal chymotrypsin and/or faecal elastase. This
could explain the phenotypical homoge-
neity seen.

In previous studies carried out in Portugal
there is a clinical presentation of the patients
with the A561E mutation, similar to that of
the patients homozygous for the F508del
mutation but with less serious pulmonary
disease (Barreto C e Rocha H, private com-
munication).”In our case (patient 15), it is
difficult to foresee the severity of the pul-
monary disease due to the slight evolution
of the disease.

The presentation of the disease in the form
of ileum meconium allows for an earlier dia-
gnosis which means treatment can be started
earlier. It is, however, associated with a worse
prognosis in terms of survival and pulmo-
nary disease.”*In this small sample of pa-
tients, however, a severity of the disease was
not seen in patients 5 and 11 with this form
of presentation.

As might be expected given the severity of
the genotypes, there were no evident diffe-
rences found in this sample between the

genotype (Group A and B) and the ponderal
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A e B) e aevolugio estaturo-ponderal ou a
gravidade da doenga pulmonar. Nio foram
realizadas provas funcionais respiratOrias nos
doentes de menor idade, pela dificuldade de
colaboracio na sua execucio.

Como seria de prever, foi encontrada cor-
relacio linear entre a idade e os swres de
gravidade clinica e radiologica.

Os dois doentes com menor score de Shwa-
chman (doentes 9 e 10) s3o aqueles com maior
evolugio da doenga (25 e 30 anos de idade),
sendo nos restantes impossivel estabelecer
uma relagdo linear entre o genétipo e a gra-
vidade fenotipica. Para além destes, um outro
doente foi considerado como “fendtipo geral
severo”. Os trés sio homozigéticos para a
mutacio F508del e s3o os trés doentes mais
velhos dentro deste grupo.

No entanto, é de realcar que o doente 17,
que apresenta duas mutagdes de classe I
(grave), apresenta score de Shwachman de 90.
Esta observagio refor¢a a nogdo de que a
gravidade clinica nio depende apenas do
gendtipo do doente, pelo que se pode falar
num espectro de manifestagdes clinicas para
um mesmo genotipo. De facto, nesta amostra
de doentes é verdade que os casos com
fenétipo mais severo sdo doentes homozigo-
ticos F508del, mas é igualmende evidente
que, com este mesmo gendtipo, encontramos
doentes com fenotipo leve. Neste grupo en-
contra-se o doente com maior score de Shwa-
chman®.

Provavelmente, a homogeneidade de fené-
tipos entre homozigoticos e heterozigéticos
estara relacionada com a coexisténcia de duas
mutagdes graves em ambos os grupos. Estes
resultados sio sobreponiveis aos encon-
trados num estudo alargado envolvendo
doentes com FQ de 14 paises, em que se
verificou semelhanga de gravidade clinica
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state evolution or the severity of the pulmo-
nary disease. Functional respiratory tests
were not carried out in the patients who are
minors, in view of the difficulties inherent
in performing them.

As was to be expected, a linear correlation
was found between the age and the clinical
severity and radiological scores.

The two patient with the lower Shwachman
scores (patients 9 and 10) are those with the
greatest evolution of the disease (25 and 30
years of age), it being impossible in the rest
to establish a linear relation between the pa-
tient’s genotype and the phenotype severity.
In addition to these, another patient was
considered as a general severe phenotype.
The three patients homozygous for the
F508del mutation are the three eldest pa-
tients of the group.

It should be stressed, however, that patient
17, who presented two class I mutations (se-
vere) had a Shwachman score of 90. This
observation reinforced the notion that the
clinical severity does not depend solely on
the patient’s genotype, in that we can speak
of a spectrum of clinical manifestations for
the same genotype. In fact, in this sample
of patients it is true that the cases with a
more severe phenotype are patients ho-
mozygous for the F508del mutation, but it
is equally evident that patients are found with
this same genotype with light phenotype. In
this group was the patient with the highest
Shwachman score (95).

The homogeneity of phenotypes between ho-
mozygous and heterozygous patients is pro-
bably connected to the coexistence of severe
mutations in both groups. These results are
similar to those found in larger studies invol-
ving CF patients from 14 countries in which
similar clinical severity between patients ho-
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entre homozigoticos F508del e heterozigo-
ticos com a mutacio F508del e outra mu-
tagdo, com excepg¢io dos heterozigoticos
F508del/R117H (fendtipo menos grave).*

Limitacdes do trabalho

- A amostra de doentes neste trabalho é
pequena, o que se justifica pelo facto de
um dos critérios de inclusio ser o
conhecimento prévio das duas mutagdes
FQ existentes e nio simplesmente o
diagnoéstico de FQ, e pela necessidade de
obtencio de consentimento informado
por parte do proprio ou de um adulto
responsavel para a participagio num
estudo mais abrangente que incluia
colheitas de material biologico. Desta
forma, muitas das observacdes nio tém
significado estatistico e deverio sobre-
tudo constituir o ponto de partida para
estudos mais abrangentes, idealmente
numa perspectiva nacional.

- A caracterizagio clinica dos doentes é
feita com base numa avaliacio clinica ac-
tual, mas também por consulta de infor-
magdes constantes do processo de con-
sulta, com todas as limitacdes inerentes,
uma vez que pode ocorrer auséncia de
registos relativos a informagGes relevantes.

Conclusoes

Dada a quase inexisténcia de trabalhos des-
critivos baseados na populagio de doentes
portugueses com FQ), este trabalho teve
como objectivo caracterizar uma populagio
de doentes com duas mutagdes FQ identi-
ficadas, em seguimento num dos maiores
centros hospitalares do nosso pais.

Tal como sobejamente descrito, as mutagoes
de classes I e IT, em homozigotia, d3o lugar
aum fendtipo mais grave com insuficiéncia
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mozygous for the F508del and F508del mu-
tation and patients who are heterozygous for
other mutations, with the exception of pa-
tients heterozygous for the F508del/R117H
(more severe phenotype) mutation.*

Limits to the study

- The sample of patients in this study is
small. This is justified by the fact that one
of the inclusion criteria was the prior re-
cognition of two existing CF mutations
and not simply the diagnosis of CF and
by the need to obtain informed consent
from the patients themselves or a respon-
sible adult to take part in a more wide-
ranging study involving the collecting of
biological samples. In this way, many of
the observations did not have statistical
significance and should above all consti-
tute a point of departure for more wide-
ranging studies, ideally with a national
focus.

- The clinical characterisation of the pa-
tients is made on the basis of current
clinical evaluation, but also by consulting
information gleaned from the clinical file,
with all the inherent limits, seeing as there
could be some gaps in the relevant infor-
mation registered.

Conclusions

Given the almost non-existence of descrip-
tive studies based on populations of Portu-
guese CF patients, this study aimed to cha-
racterise a population of patients with two
identified CF mutations who were being
monitored at one of Portugal’s largest hos-
pitals.

As described above, the class I and IT muta-
tions in homozygous patients gave rise to a
more severe phenotype with pancreatic insuf-
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pancreatica. A correlagio do gendtipo com
adoenga pulmonar e outras manifestagdes
da doenca tem sido mais dificil de estabelecer
e parece ser muito menos linear. Desta
forma, todos os doentes desta amostra apre-
sentaram um fenotipo de insuficiéncia pan-
creatica e maior variabilidade de manifesta-
¢Oes pulmonares. Nido se encontraram
variagdes significativas em termos de idade
de diagnoéstico, formas de apresentagio e
gravidade da doenga entre doentes homozi-
goticos F508del e restantes doentes, dada a
homogeneiade das mutagdes encontradas.
Em contrapartida, doentes com o0 mesmo
genotipo (homozigéticos F508del) apresen-
taram diferentes espectros de manifestagdes
clinicas e de gravidade fenotipica. Esta obser-
vagio reforca a nogdo de que a gravidade
clinica ndo depende apenas do tipo de
mutagdes encontradas, pelo que se pode falar
num espectro de manifestagdes clinicas para
um mesmo genotipo. Tanto ou mais do que
a caracterizagdo genotipica, o tempo de
evolucio da doenga e os factores externos
(nomeadamente a sujeigio a estimulos infec-
ciosos) deverdo interferir na gravidade do
fenétipo, num dado momento.

De acordo com esta amostra de doentes,
conclui-se que o diagnéstico de FQ, entre nos,
continua a ser tardio, apesar da informagio
cada vez mais generalizada sobre a doenga.
E importante realgar a importancia das cam-
panhas educativas no seio da classe médica e
nacomunidade em geral, que deverdo ter como
ponto de partida os centros de referéncia no
diagndstico e tratamento desta doenga, como
€ o caso do nosso hospital.
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ficiency. The correlation of the genotype with
pulmonary and other signs of the disease have
made it more difficult to establish and it seems
to be considerably less linear. Accordingly, all
the patients in this sample present a pancreatic
insufficiency phenotype and a greater variabi-
lity of pulmonary signs. Significant variations
in terms of time of diagnosis, forms of pre-
sentation and severity of the disease were not
found between patients homozygous for the
F508del mutation and the rest of the patients,
given the homogeneity of the mutations
found. On the other hand, patients with the
same genotype (homozygous for the F508del
mutation) showed different spectra of the
clinical signs and the severity of the pheno-
type. This observation reinforces the notion
that the clinical severity does not depend solely
on the type of mutations found, in that we
can talk about a spectrum of clinical signs
for the same genotype. Equal to or even more
so than the genotype characterisation, the time
period of the evolution of the disease and
the external factors (more specifically subjec-
tion to infectious stimuli) interferes in the se-
verity of the genotype at a given time.
According to this sample of patients, it can
be concluded that the diagnosis of CF in
Portugal continues to be dilatorily, in spite
of information about the disease becoming
increasingly more widespread. It is impor-
tant to underline the importance of educa-
tional campaigns among the medical and lay
community whose departure point should
be the centres well known for the diagnosis
and treatment of this disease, as is the case
of our hospital.
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