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RESUMO

Introduciao: O factor de necrose tumoral (TNF) é um alvo terapéutico em doengas inflamatérias com resposta
imunolégica do tipo Thl, como a artrite reumatdide (AR). Um estudo anterior mostrou um aumento da prevaléncia
de sensibilizacdo alérgica em doentes com AR tratados com anti-TNF, comparativamente com controlos saudaveis e
com doentes com AR nao submetidos a este tratamento. Objectivos: Investigar a associagao entre o tratamento com
anti-TNF e a presencga de sensibilizagdo alérgica ou de doenga alérgica em doentes com AR e avaliar a sua independén-
cia em relagao a outros factores demograficos e clinicos. Métodos: Foram incluidos doentes com AR com (n=25) e
sem (n=25) terapéutica com anti-TNF. Todos responderam a um questionario estandardizado destinado a avaliar a
presenca de doenga alérgica e foram submetidos a testes cutianeos por picada (TC) com um painel estandardizado de
extractos de aeroalergénios. Através de analise de regressao logistica uni e multivariada, foi investigada a associagao da
positividade dos TC com o tratamento anti-TNF e a presenca de doenca alérgica com o mesmo tratamento. Foram
calculados os odds ratio (OR) e os intervalos de confianga a 95% (IC 95%). Resultados: Os resultados da analise uni-
variada mostraram uma associagao entre a terapéutica com anti-TNF e a positividade dos TC (OR=3,78;1C 95%=1,17-
-12,19; p=0,026), mas nao com a presenca de doenca alérgica (OR=2,37;IC 95%=0,73-7,68; p=0,087). Os resultados

da analise multivariada confirmaram a independéncia da associagao encontrada para a positividade dos TC (OR=5,82;
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IC 95%=1,22-27,80;p=0,027). ConclusSes: Em doentes com artrite reumatoéide, o tratamento com anti-TNF associou-
-se a presenca de sensibilizacao alérgica. Esta associagao foi independente de outros factores demograficos ou clinicos.
No futuro, deverao ser avaliadas as implicagdes clinicas da associagdo encontrada entre o tratamento anti-TNF e a

sensibilizacao alérgica.

Palavras-chave: Alergia, artrite reumatoide, atopia, autoimunidade, TNF.

ABSTRACT

Background: Tumour necrosis factor (TNF) is a therapeutic target in Th |-mediated inflammatory diseases, such as rheuma-
toid arthritis (RA).A previous study showed an increased prevalence of allergic sensitization in patients with RA treated with anti-
-TNF compared with patients with RA not treated with anti-TNF and with healthy controls. Objectives: To investigate the relation-
ship between anti-TNF treatment and allergic sensitization or allergic disease in patients with RA and to evaluate its independence
from other demographic and clinical factors. Methods: Patients with RA treated (n=25) and not treated (n=25) with anti-TNF
were included.All patients answered a standardized questionnaire to evaluate the presence of allergic disease and underwent skin
prick testing (SPT) with a standardized panel of airborne allergen extracts. Uni and multivariate logistic regression analysis was
used to investigate the relationship between the positivity of SPT and anti-TNF treatment and between the presence of allergic
disease and the same therapy. Odds ratio (OR) and 95% confidence intervals (95% Cl) were calculated. Results: Univariate
analysis revealed an association between anti-TNF treatment and positive SPT (OR=3.78;95% CI=1.17-12.19;p=0.026) but not
between anti-TNF treatment and the presence of allergic disease (OR=2.37;95% Cl =0.73-7.68; p=0.087). Multivariate analysis
confirmed the independence of the association found for SPT positivity (OR=5.82; 95%Cl=1.22-27.80; p=0.027). Conclusions:
In patients with rheumatoid arthritis, anti-TNF treatment was associated with allergic sensitization.This association was independent
from other demographic and clinical factors. In the future, the clinical implications of the association found between anti-TNF

treatment and allergic sensitization should be further evaluated.

Key-words: Allergy, atopy, autoimunity, rheumatoid arthritis, TNF.

INTRODUGCAO INTRODUCTION
iferentes entidades nosoldgicas tém sido associadas everal nosological entities have been associated
ao predominio de um dos fenétipos de células T with the predominance of one of the phenotypes
helper (Th),Th1 ouTh2'. A artrite reumatdide (AR) of the T helper cells (Th), Thl or Th2!. Rheuma-
é geralmente considerada uma doenga Thl, como demons- toid arthritis (RA) is generally considered aTh| disea-
trado pelo perfil citocinico de clones de células T isolados se, as demonstrated by the cytokine profile of the T
da membrana sinovial ou do sangue periférico de individuos cells clones isolated from the synovial membrane or
com a doenga?. Efectivamente, as células T isoladas de arti- the peripheral blood of individuals with the disease?.
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culagoes afectadas por AR produzem predominantemente
IFN-y, comparativamente com IL-4, tendo a sinovite sido
também associada a auséncia do gene da IL-4>“. Pelo con-
trario, a atopia, definida como uma propensao para a produ-
¢ao de anticorpos IgE dirigidos contra alergénios especificos,
resulta de uma resposta tipo Th2, caracterizada pela produ-
¢ao pelas células T de citocinas capazes de induzir a produgao
de anticorpos IgE, como a IL-4 e a IL-13°. A atopia pode ser
avaliada pela realizagao de testes cutaneos por picada (TC)
ou pela determinagdo de IgE especifica sérica e € um reco-
nhecido factor de risco para o desenvolvimento de doencas
alérgicas, como asma, rinite e eczema atdpico®.

O factor de necrose tumoral (TNF) € uma citocina pleio-
tropica, produzida em excesso em determinadas situagoes
patologicas caracterizadas por um perfil Th |, nas quais se tem
revelado um importante alvo terapéutico’. O TNF pertence
a uma familia de ligandos capazes de activar uma série de
receptores estruturalmente relacionados8. E produzido por
diferentes tipos de células inflamatorias, incluindo macrofagos,
mondcitos, células dendriticas, linfocitos B, linfocitos T CD4+,
neutrofilos, mastocitos e eosinofilos,bem como algumas cé-
lulas estruturais, como fibroblastos, células epiteliais e mus-
culares lisas. Esta citocina desempenha importantes fungoes
a nivel do sistema imunologico inato, mas também na modu-
lagao da diferenciagao celular; na proliferagao de diferentes
tipos celulares e na apoptose’. Para além destas fungdes, o
TNF intervém na indugao da resposta inflamatoria por in-
termédio de diferentes citocinas proé-inflamatérias, como
IL-1,1L-2, IL-4, IL-6,IL-10, IL- 12, IFN-y e TGF-[3, especialmen-
te através da activagdo do receptor nuclear NF-kB°.

O desenvolvimento de doengas com perfil Th2,como as
doengas atépicas,em doentes comAR tratados com anti-TNF,
pode ser influenciado nao s6 pela AR mas também pelo
proprio tratamento com anti-TNF. Num estudo anterior'?,
mostramos um aumento da prevaléncia de sensibilizagao
alérgica em doentes com AR tratados com anti-TNF, com-
parativamente a doentes comAR nao tratados com anti-TNF
e a controlos saudaveis seleccionados aleatoriamente na po-

pulagao geral. No presente estudo, procuramos investigar a

The T cells isolated from RA affected joints predomi-
nantly produce IFN-y compared with IL-4, the synovitis
also being associated to the absence of the IL-4 gene®*.
On the other hand, atopy, defined as a propensity to pro-
duce IgE antibodies against specific allergens, results from
a Th2 type response characterized by T cell production
of cytokines able to induce the synthesis of IgE antibodies,
such as IL-4 and IL-13° Atopy can be assessed by perfor-
ming skin prick tests (SPT) or by measuring serum spe-
cific IgE and is a known risk factor for the development
of allergic diseases such as asthma, rhinitis and atopic
eczema®.

Tumour necrosis factor (TNF) is a pleiotropic cytoki-
ne, secreted in excess in pathological situations characte-
rised by a Th| profile in which it has emerged as an im-
portant therapeutic target’. TNF belongs to a family of
ligands able to activate a series of structurally related re-
ceptors®. It is produced by different types of inflammatory
cells, including macrophages, monocytes, dendritic cells, B
lymphocytes, T CD4+ lymphocytes, neutrophils, mast cells
and eosinophils, as well as some structural cells, such as
fibroblasts, epithelial cells and smooth muscle cells. This
cytokine plays important roles in the innate immune sys-
tem, in differential modulation of cells, in proliferation of
different cell types and in apoptosis’. Further to these
roles,TNF intervenes in the induction of the inflammatory
response by means of different pro-inflammatory cytoki-
nes, such as IL-1, IL-2, IL-4, IL-6, IL-10, IL-12, IFN-y and
TGF-B, particularly through activation of the nuclear re-
ceptor NF-kB’.

The development of Th2-type diseases, such as atopic
diseases, in patients with RA treated with anti-TNF could
be influenced by both the RA and the anti-TNF treatment
itself. In a previous study'®, we showed an increase in the
prevalence of allergic sensitisation in RA patients treated
with anti-TNF in comparison to RA patients not treated
with anti-TNF and healthy control subjects randomly
selected from the general population. In the present stu-

dy, we aimed to investigate the association between trea-
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associagao entre o tratamento com anti-TNF e a presenca
de sensibilizacio alérgica ou doenca alérgica em doentes com
AR e avaliar a sua independéncia em relagao a outros facto-
res demograficos e clinicos. A avaliagdo da independéncia de
uma associagao reveste-se de especial importancia, ja que
permite avaliar a veracidade da associagao e corrigir para

eventuais factores confundentes e/ou contributivos.

METODOS

Populacdo estudada

O presente estudo foi realizado entre Julho de 2007 e
Fevereiro de 2008, e incluiu 50 doentes com AR, 25 sob trata-
mento com anti-TNF e 25 sem tratamento anti-TNF. Dentro
de cada grupo, foram incluidos doentes consecutivamente ob-
servados no Servico de Reumatologia dos Hospitais da Uni-
versidade de Coimbra. Os critérios de diagnostico de AR
adoptados foram os do American College of Rheumatology''.
Todos os doentes sob terapéutica anti-TNF iniciaram e manti-
veram este tratamento de acordo com as normas orientadoras
da Sociedade Portuguesa de Reumatologia'2. Foram determi-
nados: aduragaodaAR o indice deactividade dadoenga (DAS28)
e o tratamento em curso, nomeadamente corticosteroides,
farmacos modificadores da doenca (metotrexato, salazopirina
e/ou hidroxicloroquina) e terapéutica anti- TNF (infliximab,ada-
limumab ou etanarcept). Foi obtido consentimento informado

previamente a inclusdo dos doentes no estudo.

Questionario

Todos os doentes responderam a um questionario
estandardizado validado em portugués para avaliar a pre-
senca de doenca alérgica'?. As doencas alérgicas conside-
radas no questiondrio foram asma e rinite. As respostas
afirmativas foram sistematicamente avaliadas e caracteri-
zadas por historia clinica pelo mesmo investigador (AS),
que pesquisou também a presenca de outras doengas alér-
gicas, como eczema atopico, alergias a alimentos, a farma-

cos e a veneno de himenodpteros. Para a determinagao de

tment with anti-TNF and allergic sensitisation or allergic
disease in RA patients and assess its independence from
other demographic and clinical factors. Assessing the
independence of an association is particularly important,
as it allows to evaluate the accuracy of the association
and to correct for any confounding and/or contributory

factors.

METHODS

Study population

Our study included 50 RA patients, 25 of whom were
treated with anti-TNF. Each group of 25 included pa-
tients consecutively followed-up at the Rheumatology
Department of Coimbra University Hospital between
July 2007 and February 2008. RA diagnostic criteria
adopted were those of the American College of Rheu-
matology'!. All patients treated with anti-TNF began
and maintained this treatment in line with Portuguese
Society of Rheumatology guidelines'2. We assessed the
duration of RA, the disease activity score (DAS28) and
current treatment, including corticosteroids, disease-
modifying antirheumatic drugs (DMARDs), (methotre-
xate, salazopyrin and/or hydroxychloroquine) and anti-
TNF treatment (infliximab, adalimumab or etanercept).
Informed consent was obtained from all patients prior

to enrolment in the study.

Questionnaire

All patients filled in a standardised questionnaire, va-
lidated in Portuguese, to assess the presence of allergic
disease'?. The allergic diseases considered in the questio-
nnaire were asthma and rhinitis. Affirmative answers were
systematically evaluated and characterised by means of
clinical history by the same researcher (AS), who also
investigated the presence of other allergic diseases such
as atopic eczema, food, drug and hymenoptera venom

allergies. In determining if there was any allergic disease,
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presenga de doenca alérgica foram considerados apenas
os doentes com sintomas nos |2 meses prévios a sua

inclusao no estudo.

Testes cutaneos por picada

Todos os doentes incluidos no estudo foram submetidos
a testes cutaneos por picada (TC) com uma bateria de extrac-
tos de aeroalergénios,que incluiu a bateria padrao paneuropeia
de aeroalergénios proposta pelo Ga2len'*. Os TC foram rea-
lizados utilizando um procedimento normalizado na face an-
terior do antebraco do lado ndo dominante do doente. Uma
solugdo salina a 0,9% foi utilizada como controlo negativo e
uma solugao de histamina com concentragao de 10 mg/ml
como controlo positivo. Os resultados foram avaliados 15
minutos depois,medindo a papula resultante como a média de
dois didametros ortogonais,incluindo o de maiores dimensdes.
Um diametro de papula maior ou igual a 3 mm relativamente

ao controlo negativo foi considerado resultado positivo.

Anailise estatistica

As caracteristicas da populagao estudada foram tabu-
ladas como médias e desvios-padrao ou como proporgoes,
conforme adequado.

A positividade dos TC e a presenca de doenca alérgica (de
acordo com o questionario aplicado e com a avaliagao clinica)
foram utilizadas como variaveis dependentes e,através de ana-
lise de regressao logistica univariada, foi investigada a sua asso-
ciagdo com caracteristicas demograficas (idade e sexo), carac-
teristicas da doenca (duragio e indice de actividade — DAS28'®)
e terapéutica concomitante do doente (corticosteroides, far-
macos modificadores da doenga e terapéutica anti-TNF). A
independéncia das associages significativas encontradas na
analise univariada foi investigada através de analise de regressao
logistica multivariada, com correcgao para todas as variaveis
em estudo (acima listadas).Foram calculados os odds ratio (OR)
e os intervalos de confianga a 95% (IC 95%).

O teste de Mann-Whitney foi utilizado para comparar o
tempo de evolugao da doenga entre os grupos de doentes com

e sem tratamento anti-TNF e a duragao do tratamento entre

we considered only those patients who reported symp-
toms over the |12-month period prior to their inclusion

in the study.

Skin prick tests

All participants underwent skin prick testing (SPT)
to a standard panel of airborne allergen extracts, which
included the Ga2len Pan-European Standard SPT Panel'.
The SPT were performed using a standardised proce-
dure on the volar surface of the patient’s non-dominant
side forearm. A 0.9% saline solution was used as a ne-
gative control and a |0 mg/ml histamine solution as a
positive control. The results were read after |5 minutes
by measuring the resulting wheal diameter using the
mean of two orthogonal diameters, including the largest
one. A wheal diameter greater or equal to 3mm, as com-
pared to the negative control, was considered a positive

result.

Statistical analysis

The characteristics of the study population were ca-
tegorised as means and standard deviation or proportions,
as appropriate.

Positivity of SPT and the presence of allergic disease
(according to the questionnaire and clinical assessment)
were used as dependent variables. Univariante logistic re-
gression analysis was used to investigate their relationship
with demographic characteristics (age and gender), disea-
se characteristics (duration and disease activity score
DAS28'%) and patient’s concomitant medication (corticos-
teroids, DMARDs and treatment with anti-TNF).The in-
dependence of significant associations found in the univa-
riate analysis was investigated using multivariate logistical
regression analysis with correction for all the variables
studied (listed above). Odds ratio (OR) and 95% confiden-
ce intervals (Cl 95%) were calculated.

The Mann-Whitney test was used to compare disea-
se duration between patient groups (with and without

treatment with anti-TNF) and the length of treatment in
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os subgrupos dos doentes com e sem TC positivos no grupo

de doentes sob terapéutica biologica. Valores de p inferiores a

0,05 foram considerados estatisticamente significativos.
Todas as analises estatisticas foram realizadas utilizan-

do o programa SPSS [6.

RESULTADOS

No total, foram incluidos 50 doentes com AR, estando
metade sob terapéutica com anti-TNF. O Quadro | apre-
senta as caracteristicas clinicas e demograficas da populagao
em estudo. A maioria dos doentes era do sexo feminino (86%),
com uma média de idades de 55 anos e uma duragdo média
da doenga de 14 anos. Os TC foram positivos em 48% dos
doentes, sendo a reactividade mais frequentemente para aca-
ros do pé doméstico (Dermatophagoides pteronyssinus 26% e
D. farinae 22%), gato (20%), cdo (16%), barata (10%), polenes
de arvores (cipreste 8%, pinheiro 8%, oliveira 6%, bétula 4%,
choupo 2% e carvalho 2%), polen de gramineas (6%), artemi-
sia (4%) e parietaria (2%) e fungos (Aspergillus 8%, Cladosporium
4%). Dezanove doentes (38%) apresentavam doenca alérgica,
designadamente rinite (intermitente ligeira 20%, intermitente
moderada-grave 2%, persistente ligeira 6% e persistente grave
10%), dos quais 6 (12%) tinham também asma (intermitente
8% e persistente ligeira 4%).

O Quadro 2 apresenta os resultados da andlise univariada
por regressao logistica,que investigou a relagao entre a positivi-
dade dos TC e as restantes variaveis em estudo. Nesta analise,
cada variavel foi analisada isoladamente (como variavel indepen-
dente) em relacao a positividade dos TC (variavel dependente).
O Quadro 3 apresenta uma analise semelhante, mas utilizando
a presenca de doenca alérgica como variavel dependente.

Os resultados da analise univariada mostraram que a
terapéutica com anti- TNF estava associada a positividade dos
TC (odds ratio [OR]=3,78; intervalo de confianga a 95% [IC
95%]=1,17-12,19; p=0,026) mas nao a presenca de doenca
alérgica (OR=2,37; IC 95%=0,73-7,68; p=0,087). Nenhuma

das outras variaveis clinicas ou demograficas estudadas se

the subgroups of positive and negative SPT patients
undergoing biological treatment. p values below 0.05
were considered statistically significant. All statistical
analyses were performed using the SPSS |6 software

programme.

RESULTS

In total, 50 patients with RA were included, half of
whom were undergoing treatment with anti-TNF. Table
| shows clinical and demographic features of the study
population. The majority of patients were female (86%),
with a mean age of 55 years and mean disease duration
of 14 years. SPTs were positive in 48% of patients, with
the most frequent skin reactivity to house-dust-mites
(Dermatophagoides pteronyssinus 26% and D. farinae 22%),
cat (20%), dog (16%), cockroach (10%), tree pollen (cy-
press 8%, pine 8%, olive 6%, beech 4%, poplar 2% and oak
2%), grass pollen (6%), artemisia (4%) and pellitory (2%)
and fungi (Aspergillus 8%, Cladosporium 4%). Nineteen pa-
tients (38%) had allergic disease, namely rhinitis (mild
intermittent 20%, moderate-severe intermittent 2%, mild
persistent 6% and severe persistent 10%). Six of these
patients (12%) also had asthma (intermittent 8% and mild
persistent 4%).

Table 2 shows the results of the univariante logistic
regression analysis that investigated the association be-
tween positive SPT and the remaining variables studied.
In this analysis, each variable was analysed in isolation, as
an independent variable, in relation to the positive SPT
results (dependent variable).Table 3 shows a similar analy-
sis, but using the presence of allergic disease as dependent
variable.

Univariate analysis showed an association between
treatment with anti-TNF and positive SPT (OR = 3.78;95%
Cl = 1.17-12.19; p = 0.026) but not between treatment
with anti-TNF and the presence of allergic disease (OR =
2.37;95% Cl = 0.73-7.68; p = 0.087). No other clinical or
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Quadro |. Resumo das caracteristicas descritivas da populagdo de doentes com AR em estudo (n=50). Os valores representam
médias * desvio-padrao ou valores absolutos e percentuais

Table I. Summary of the descriptive characteristics of the study population of RA patients (n = 50).The values represent means * standard devia-
tion or absolute and percentage values

Variaveis / Sem anti-TNF / | Com anti-TNF / Total /
Variables Without anti-TNF With anti-TNF Total

Idade (anos) / Age (years) 568 £ 12.8 539114 554 % 12.1
Sexo (feminino) / Gender (female) 21 (84%) 22 (88%) 43 (86%)
Duragdo da doenga (anos) / Duration of disease (years) 16.3 £ 13.1 12.1 £7.5 142 +£10.8
DAS28 / DAS28 33z 1.0 27+1.2 30 1.1
Tratamento com corticosteroides / Treatment with corticosteroids 20 (80%) 19 (76%) 39 (78%)
Tratamento com DMARD / Treatment with DMARDs 25 (100%) 21 (84%) 46 (92%)
— Metotrexato / Methotrexate 22 (88%) 20 (80%) 42 (84%)
— Hidroxicloroquina / Hydroxychloroquine 14 (56%) 2 (8%) 16 (32%)
— Salazopirina / Salazopyrin 9 (36%) I (4%) 10 (20%)
Tratamento com anti-TNF / Treatment with anti-TNF - 25 (100%) -
— Infliximab / Infliximab 15 (60%)
— Adalimumab / Adalimumab 6 (24%)
— Etanercept / Etanercept 4 (16%)
TC positivos / Positive SPT 8 (32%) 16 (64%) 24 (48%)
Doenga alérgica segundo questionario / o o o
Allergic disease according to the questionnaire 7 (28%) 12 (48%) 19 (38%)

Abreviaturas: DAS28 — 28 joints Disease Activity Score, medida da actividade da doenga; DMARD - Disease modifying anti-rheumatic drugs,
farmacos modificadores da doenga (metotrexato, salazopirina, hidroxicloroquina); TC — testes cutaneos.

Abbreviations: DAS28 — 28 joints disease activity score, measuring disease activity; DMARDs — disease modifying antirheumatic drugs, (methotrexate,
salazopyrin, hydroxychloroquine); SPT — skin prick tests.

Quadro 2. Andlise univariada (regressao logistica), investigando a relagao entre a positividade dos TC e as restantes variaveis em estudo
Table 2. Univariate analysis (logistical regression) investigating the relationship between positive SPTs and the remaining variables studied

Variavel / Exp(B) (IC 95%) / Valor de p /
Variable Exp(B) (95% Cl) p value
Idade / Age 0.97 (0.92-1.01) 0.161
Sexo (feminino) / Gender (female) 0.32 (0.06-1.82) 0.197
Duragao da doenga / Duration of disease 0.98 (0.93-1.03) 0.427
DAS28 / DAS28 0.72 (0.43-1.21) 0.211
Tratamento com corticosterdides / Treatment with corticosteroids 0.44 (0.11-1.76) 0.246
Tratamento com DMARD / Treatment with DMARDs 0.28 (0.03-2.90) 0.286
Tratamento com anti-TNF / Treatment with anti-TNF 3.78 (1.17-12.19) 0.026

Abreviaturas: DAS28 — 28 joints Disease Activity Score, medida da actividade da doenga; DMARD — Disease modifying anti-rheumatic drugs,
farmacos modificadores da doenga (metotrexato, salazopirina, hidroxicloroquina); Exp(B) — exponencial do factor B, expressando odds
ratio no caso de varidveis categéricas (sexo e tratamentos) e expressando o coeficiente de regressiao no caso de variaveis continuas
(idade, duragio da doenga e DAS28); IC 95% — intervalo de confianga a 95%

Abbreviations: DAS28 — 28 joints disease activity score, measuring disease activity; DMARDs — disease modifying antirheumatic drugs, (methotrexate,
salazopyrin, hydroxychloroquine); Exp(B) — exponential of B factor, expressing odds ratio in categorical variables (gender and treatment) and
expressing the regression coefficient in continuous variables (age, duration of disease and DAS28); 95% Cl — 95% confidence interval
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Quadro 3. Anilise univariada (regressio logistica), investigando a relagdo entre a presen¢a de doenga alérgica (de acordo com o
questionario aplicado) e as restantes variaveis em estudo

Table 3. Univariate analysis (logistical regression) investigating the relationship between the presence of allergic disease (according to the ques-
tionnaire applied) and the remaining variables studied

Variavel / Exp(B) (IC 95%) / Valor de p /
Variable Exp(B) (95% Cl) p value
Idade / Age 1.00 (0.96-1.06) 0.824
Sexo (feminino) / Gender (female) 1.64 (0.28-9.41) 0.582
Duragdo da doenga / Duration of disease 1.00 (0.95-1.06) 0.939
DAS28 / DAS28 1.16 (0.70-1.93) 0.566
Tratamento com corticosterdides / Treatment with corticosteroids 0.42 (0.11-1.63) 0.207
Tratamento com DMARD / Treatment with DMARDs 0.59 (0.08-4.55) 0.610
Tratamento com anti-TNF / Treatment with anti-TNF 2.37 (0.73-7.68) 0.087

Abreviaturas: DAS28 — 28 joints Disease Activity Score, medida da actividade da doenga; DMARD — Disease modifying anti-rheumatic drugs,
farmacos modificadores da doenga (metotrexato, salazopirina, hidroxicloroquina); Exp(B) — exponencial do factor B, expressando odds
ratio no caso de variaveis categoricas (sexo e tratamentos) e expressando o coeficiente de regressao no caso de variaveis continuas
(idade, duragdo da doenga e DAS28); IC 95% — intervalo de confianga a 95%

Abbreviations: DAS28 — 28 joints disease activity score, measuring disease activity; DMARDs — disease modifying antirheumatic drugs, (methotrexate,
salazopyrin, hydroxychloroquine); Exp(B) — exponential of B factor, expressing odds ratio in categorical variables (gender and treatment) and
expressing the regression coefficient in continuous variables (age, duration of disease and DAS28); 95% Cl — 95% confidence interval

Quadro 4. Anidlise multivariada (regressao logistica), investigando a relagdo entre a positividade dos TC (varidvel dependente) e as
restantes variaveis em estudo (variaveis independentes)

Table 4. Multivariate analysis (logistical regression) investigating the relationship between SPTs positivity (dependent variable) and the remaining
variables studied (independent variables)

Variavel / Exp(B) (IC 95%) / Valor de p /
Variable Exp(B) (95% CI) p value
Idade / Age 0.95 (0.89-1.02) 0.176
Sexo (feminino) / Gender (female) 0.35 (0.04-3.45) 0.369
Duragao da doenga / Duration of disease 1.03 (0.96-1.11) 0.439
DAS28 / DAS28 0.64 (0.29-1.39) 0.260
Tratamento com corticosteroéides / Treatment with corticosteroids 0.65 (0.13-3.22) 0.596
Tratamento com DMARD / Treatment with DMARDs 0.50 (0.39-6.39) 0.594
Tratamento com anti-TNF / Treatment with anti-TNF 5.82 (1.22-27.80) 0.027

Abreviaturas: DAS28 — 28 joints Disease Activity Score, medida da actividade da doenga; DMARD — Disease modifying anti-rheumatic drugs,
farmacos modificadores da doenga (metotrexato, salazopirina, hidroxicloroquina); Exp(B) — exponencial do factor B, expressando odds
ratio no caso de variaveis categoricas (sexo e tratamentos) e expressando o coeficiente de regressao no caso de variaveis continuas
(idade, duragao da doenga e DAS28); IC 95% — intervalo de confianca a 95%

Abbreviations: DAS28 — 28 joints disease activity score, measuring disease activity; DMARDs — disease modifying antirheumatic drugs, (methotrexate,
salazopyrin, hydroxychloroquine); Exp(B) — exponential of B factor, expressing odds ratio in categorical variables (gender and treatment) and
expressing the regression coefficient in continuous variables (age, duration of disease and DAS28); 95% Cl — 95% confidence interval
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associou significativamente a positividade dos TC ou a pre-
senca de doenga alérgica em doentes com AR.

Uma vez que na analise univariada foi encontrada uma
associagao entre o tratamento com anti-TNF e a positivi-
dade dos TC em doentes com AR, procuramos avaliar se
essa associagao seria independente das restantes variaveis

em estudo, com todas as variaveis independentes introdu-

zidas simultaneamente no modelo de regressao logistica.

Os resultados da analise multivariada,apresentada no Qua-
dro 4, confirmaram a independéncia desta associagao
(OR=5,82;1C 95%=1,22-27,80; p=0,027).

Nao se verificaram diferengas relativamente ao tempo de
evolugao da doenca entre os grupos de doentes com e sem
tratamentoanti-TNF (respectivamente: mediana |0[DIQ=7-15]
vs 17 [DIQ=6-20] anos,p=0,442, teste U de Mann-Whitney). A
duracio média do tratamento com anti-TNF foi de 29,7 £ 22,7
meses (minimo de 4 e maximo de 84 meses). No grupo de
doentes sob terapéutica bioldgica,a duragao do tratamento foi
comparada entre os subgrupos dos doentes com e sem TC
positivos,ndo tendo sido encontradas diferencas estatisticamen-
te significativas (respectivamente: mediana 42 [DIQ=11-61] vs
20 [DIQ=10-38] meses, p=0,357, teste U de Mann-Whitney).

DISCUSSAO

0, encontramos um aumento na

Num estudo anterior'
prevaléncia de sensibilizagdo alérgica,mas nao de doenga alér-
gica, em doentes com AR tratados com anti-TNF relativa-
mente aqueles ndo submetidos a esse tratamento e a con-
trolos saudaveis. O presente estudo, com uma amostra mais
alargada de doentes com AR, permitiu confirmar que a asso-
ciagao entre o tratamento com anti-TNF e sensibilizagao
alérgica foi independente de outros factores clinicodemogra-
ficos, incluindo a idade, o sexo, o tempo de evolugao e a ac-
tividade da AR e o tratamento farmacoldgico concomitante.

O facto de doentes tratados com anti-TNF desenvolverem
sensibilizagdo alérgica é apoiado por descri¢des de casos de

doentes com AR e de doentes com psoriase que desenvol-

demographic variable studied was significantly associated
with positive SPT or the presence of allergic disease in
patients with RA.

As univariate analysis found an association between
treatment with anti-TNF and positive SPT in patients with
RA, we sought to assess if this association was independent
of the remaining variables studied, with all the independent
variables introduced simultaneously into a logistic regres-
sion model. The results of the multivariate analysis,shown
in Table 4, confirmed the independence of this association
(OR =5.82;95% CI = 1.22-27.80; p = 0.027).

We found no differences as to disease duration in
the patient groups treated or not treated with anti-TNF
(in turn: median 10 [DIQ = 7-15] vs. |7 [DIQ = 6-20]
years, p = 0.442, Mann-Whitney U test). Mean duration
of treatment with anti-TNF was 29.7£22.7 months (mi-
nimum 4, maximum 84).In the patient group undergoing
biological treatment, the duration of treatment was
compared among the subgroups of patients with posi-
tive and negative SPT. We found no statistically signifi-
cant differences (in turn: median 42 [DIQ = [1-61] vs.
20 [DIQ = 10-38] months, p = 0.357, Mann-Whitney U
test).

DISCUSSION

In a previous study'® we found an increase in the pre-
valence of allergic sensitisation, but not allergic disease, in
RA patients treated with anti-TNF comparing to RA pa-
tients not treated with anti-TNF and healthy control sub-
jects. The current study allowed us to confirm in a wider
sample of patients with RA that the association between
treatment with anti-TNF and allergic sensitisation was
independent of other clinical and demographic factors,
such as age, gender, disease duration, RA disease activity
and concomitant pharmacological treatment.

Our study is consistent with previous reports of

atopic dermatitis following anti-TNF therapy for RA
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veram dermatite atopica apos iniciarem o tratamento'®"'® e

por trabalhos experimentais incidindo na dicotomiaTh|/Th2.
Estudos in vitro mostraram que células Th2 diminuem a pro-
ducio de IL-| e TNF!%20 Resultados de estudos em modelo
animal sugeriram que citocinas Th2 sao capazes de atenuar a
respostaTh| e proteger contra o desenvolvimento de doen-
cas autoimunes caracterizadas por um perfil Th12!-24,
Alguns estudos clinicos descreveram uma incidéncia seme-
Ihante de sensibilizagao alérgica em doentes com AR e uma
incidéncia semelhante de AR em doentes alérgicos, compara-
tivamente com a populagio em geral?>?’. Curiosamente, dois
estudos baseados em questionarios relataram uma prevaléncia
reduzida de atopia em coortes de doentes com AR compara-
tivamente com controlos saudaveis?®*. No estudo de Verhoef
et al?’, para além de a prevaléncia de rinite alérgica em doentes
com AR ser cerca de metade da dos controlos, a gravidade da
AR era menor em doentes com rinite alérgica do que em
doentes com AR sem rinite alérgica, sugerindo que a atopia
afecta nao so6 a prevaléncia mas também a gravidade da AR.
Neste estudo, células mononucleares do sangue periférico de
individuos com ambas as doengas produziam menos IFN-y in
vitro durante a estacao polinica do que células semelhantes de
doentes com AR mas sem rinite, 0 que nao acontecia fora da
estacdo polinica, em que os niveis eram semelhantes nos dois
grupos de doentes. Estes resultados foram corroborados por
um outro estudo®®, que mostrou num subgrupo de doentes
com AR e doengas atdpicas uma menor gravidade da AR na-
queles doentes que desenvolviam manifestagdes de atopia
previamente ao inicio da AR,comparativamente com os doen-
tes em que a AR precedeu o desenvolvimento de doenga ato-
pica. No seu conjunto,estes estudos sugerem que a prevaléncia
de atopia € menor em doentes com AR do que em controlos
e que em individuos com ambas as doengas a gravidade da AR
€ também menor. Para além do estudo ja referido'%, nenhum
outro comparou directamente subgrupos de doentes com AR
tratados ou nao com anti-TNF. No presente estudo,apesar de
se ter observado um aumento da prevaléncia de sensibilizagao
alérgica em doentes com AR tratados com anti-TNF, essa sen-

sibilizagao nao se associou a duragao da terapéutica biologica.

and psoriasis and with several experimental studies
into the Th1/Th2 dicotomy. In vitro studies showed that
Th2 cells decrease IL-1 and TNF production'?20, Re-
sults from animal model studies suggested that Th2
cytokines can attenuate the Th| response and protect
against the development of autoimmune diseases cha-
racterised by a Thl profile?!-24,

Some clinical studies describe a similar incidence
of allergic sensitisation in RA patients and a similar
incidence of RA in allergic patients, as compared with
the general population?*>-?’. Interestingly, two questio-
nnaire-based studies reported a reduced prevalence
of atopy in cohorts of RA patients, as compared to
healthy controls?8-30, The Verhoef et al. study?® found
that the prevalence of allergic rhinitis in RA patients
was around half that of the controls, and that the RA
was less severe in patients with allergic rhinitis than
in patients without allergic rhinitis, suggesting that ato-
py affected not only the prevalence but also the seve-
rity of RA. In this study, mononuclear cells from the
peripheral blood of patients with both diseases pro-
duced less IFN-y in vitro during the pollen season than
the corresponding cells of patients with RA but no
allergic rhinitis.When the pollen season was over, the
levels of IFN-y were similar in both patient groups.
These results were corroborated by another study3’,
which showed in a subgroup of RA patients with ato-
pic diseases a lower severity of RA in those patients
who developed signs of atopy prior to the onset of
RA, as compared to those in whom the RA preceded
the development of atopic disease.Taken together, the-
se studies suggest that there is a lower prevalence of
atopy in RA patients than controls, and that in indivi-
duals with both diseases RA is less severe. Apart from
the mentioned study'?, no other directly compared
subgroups of patients with RA treated or not treated
with anti-TNF. Although in the current study an incre-
ased prevalence of allergic sensitisation in RA patients

treated with anti-TNF was observed, this sensitisation
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Algumas limitagoes podem ser apontadas a este estu-
do,nomeadamente o facto de nao existir informagao acer-
ca do estado atopico dos doentes antes de iniciarem tra-
tamento anti-TNF; tais dados poder-nos-iam permitir ir
mais além na tentativa de estabelecer uma relagao de cau-
salidade. Pelo mesmo motivo, seria importante alargar
este estudo, por um lado passando a avaliar o estado ato-
pico antes do inicio desta terapéutica biologica e, por ou-
tro,seguindo prospectivamente estes doentes na perspec-
tiva do eventual desenvolvimento de doenga alérgica, para
o qual a sensibilizagao alérgica é um reconhecido factor
de risco. A existéncia de alguns intervalos de confianga
mais alargados alerta para a necessidade de cautela na
interpretagao dos resultados, bem como para o interesse
futuro de os testar em amostras mais alargadas. Outra
limitagdo é o facto de os doentes nio estarem todos a
cumprir exactamente a mesma terapéutica anti-TNF mas
diferentes farmacos biolégicos, designadamente:infliximab,
adalimumab e etanarcept. E possivel que, tendo diferentes
mecanismos de accdo, influenciem o equilibrioTh1/Th2 de
modo diferente. Enquanto o infliximab é um anticorpo
monoclonal quimérico, o adalimumab é um anticorpo mo-
noclonal recombinante humanizado IgG| e o etanercept
€ uma proteina de fusdo que consiste no ligando extrace-
lular do receptor p75 do TNF combinado com uma porgao
Fc de uma IgGl humana. Os dois primeiros ligam-se ao
TNF soltvel e ao TNF ligado a membrana, enquanto o
etanercept se liga predominantemente ao TNF sollvel, mas
também, embora em menor grau, ao TNF ligado a mem-
brana e ao TNF-3. Sdo conhecidas diferengas nos efeitos
bioldgicos dos trés farmacos, especialmente entre o eta-
nercept e os anticorpos monoclonais, como por exemplo
a menor eficacia no tratamento de doencas granulomato-
sas e a menor incidéncia de tuberculose nos doentes tra-
tados com o etanercept.Assim, em futuros estudos, seria
importante avaliar o impacto da utilizagdo dos diferentes
farmacos no desenvolvimento de atopia. Finalmente, seria
interessante complementar as presentes observagoes cli-

nicas com estudos mecanisticos, in vitro e em modelo ani-

was not associated with the length of the biological
treatment.

Some limitations have to be acknowledged in this
study, namely the lack of information on the patients’
atopic state prior to beginning treatment with anti-
-TNF. These data could have allowed us to clarify a
possible causal relationship. For the same reason, it
would have been important to widen this study, both
evaluating patients’ atopic state prior to beginning
this biological treatment and also prospectively follo-
wing-up these patients for possible future develop-
ment of allergic disease, for which allergic sensitisa-
tion is a recognised risk factor. The wide confidence
intervals obtained underscore the need for caution
in interpreting the results and for testing them in
wider samples. Another limitation was the fact that
the patients were not all undergoing exactly the same
anti-TNF treatment, but were on different biological
drugs, namely, infliximab, adalimumab and etanercept.
It is possible that the different mechanisms of action
of these drugs influence the Th1/Th2 balance in a di-
fferent way. While infliximab is a chimeric monoclonal
antibody, adalimumab is a recombinant human IgG|
monoclonal antibody and etanercept is a fusion pro-
tein consisting of the extracellular ligand of the p75
TNF receptor combined with the Fc portion of human
IgG 1. The first two bind to soluble TNF and to mem-
brane TNF while etanercept binds predominantly to
soluble TNF and, also to a lesser degree, to membra-
ne TNF and TNF-B.There are known different biolo-
gical effects of the three drugs, especially between
etanercept and the monoclonal antibodies, for exam-
ple the reduced efficacy in treating granulomatous
diseases and the lesser incidence of tuberculosis in
patients treated with etanercept. Thus, in future stu-
dies it would be important to evaluate the impact of
the use of different drugs on the development of ato-
py. Finally, it would be interesting to complement the-

se clinical observations with mechanistic studies, in
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mal. Sendo o TNF uma citocina altamente pleiotropica, os
efeitos de um bloqueador da sua fungdo podem ndo se
limitar a dicotomia Th1/Th2, devendo ser também consi-
derados outros potenciais intervenientes, como as células

T reguladoras e Th173"32,

Numa recente revisdo da literatura, Rabin e Levinson®?
propoem um interessante modelo em que a inflamagao
activa com perfil Thl pode suprimir o desenvolvimento de
atopia e a atopia pode suprimir a gravidade, mas nao neces-
sariamente o inicio da autoimunidade. Os mesmos autores
chamam a atengao para o facto de o paradigma Thl/Th2
poder contribuir para prever consequéncias de novos agen-
tes terapéuticos nas doengas alérgicas e autoimunes, isto
¢, agentes especificos anti-Th| ou anti-Th2 podem desen-
cadear ou revelar atopia ou autoimunidade subjacentes,
respectivamente. De facto, o impacto clinico da sensibiliza-
¢ao alérgica nestes doentes tem que ser avaliado, nomea-
damente no que respeita ao posterior desenvolvimento de
doenca alérgica. O facto de nao se ter encontrado uma
associagao entre o tratamento com anti-TNF e a presenca
de doenca alérgica pode estar relacionado com uma ques-
tao meramente temporal. De qualquer modo, esta obser-
vagao impoe que os médicos mantenham um elevado indi-
ce de suspeicdo quanto a possibilidade de futuro
desenvolvimento de doenca alérgica nos doentes propostos
para ou a cumprir terapéutica anti-TNF com vista a um
diagndstico precoce e a um tratamento atempado. Também
em futuros ensaios clinicos e na monitorizagao pos-
-comercializagao de farmacos biologicos semelhantes de-
vera ser dada especial atengdo ao desenvolvimento de

sensibilizagao e doengas alérgicas.

CONCLUSAO

Em doentes com artrite reumatoide, o tratamento com
anti-TNF esta associado a presenca de sensibilizagao alér-
gica. Esta associagao foi independente de outros factores

demogriaficos ou clinicos. No futuro, deverao ser avaliadas

vitro and in animal models. As TNF is an extremely
pleiotropic cytokine, the effects of blocking its func-
tion may not be limited to the Thl/Th2 dichotomy
and other potential intervenients should also be con-

sidered, such as regulatory T and Th17 cells3'32,

In a recent literature review, Rabin and Levinson?3
proposed an interesting model in which active Thl-
type inflammation could suppress the development of
atopy and atopy could suppress the severity but not
necessarily the onset of autoimmunity. The authors
highlighted the fact that the Th1/Th2 paradigm could
contribute to predicting consequences of new thera-
peutic agents in allergic and autoimmune diseases, i.e.
specific anti-Th| or anti-Th2 agents could trigger or
reveal underlying atopy or autoimmunity, respectively.
In fact, the clinical impact of allergic sensitisation in
these patients should be studied, namely in what con-
cerns the later development of allergic disease. Not
finding an association between treatment with anti-
-TNF and the presence of allergic disease could pure-
ly be related to a matter of time. In any case, physicians
should maintain a high index of suspicion as to the
possibility of future development of allergic disease in
patients proposed for or undergoing treatment with
anti-TNF, aiming for an early diagnosis and timely tre-
atment. Future clinical trials and post-market introduc-
tion monitoring of similar biological drugs should also
pay special attention to the development of allergic

sensitisation and allergic disease.

CONCLUSION

In patients with RA, treatment with anti-TNF was
associated to allergic sensitisation. This association was
independent of other clinical and demographic factors.
In the future, the clinical implications of the association
found between treatment with anti-TNF and allergic

sensitisation should be further evaluated, with special
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as implicagoes clinicas da associagao encontrada entre o
tratamento anti-TNF e a sensibilizagdo alérgica, dando es-
pecial atengao a presenca de atopia e doencas alérgicas
em doentes com AR propostos para ou ja a cumprir tra-

tamento com agentes anti-TNF.
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Anexo |. Questionario utilizado para avaliar a presenca de doenga alérgica na populagao de doentes com artrite reumatoéide

Questionario

|. Teve pieira ou chiadeira no peito nos ultimos 12 meses?

Se NAO passe a pergunta 3.
Se SIM:

2. Teve falta de ar quando a pieira ou chiadeira estavam presentes?

3.Acordou devido a falta de ar nos dltimos 12 meses?

4.Teve algum ataque de asma nos ultimos 12 meses?

5.Alguma vez teve asma?

6. Presentemente esta a tomar remédios, incluindo inaladores ou comprimidos para a asma?

7. Tem rinite, incluindo febre dos fenos?

R [ |
P 00O 00O

8.]a teve espirros ou rinorreia ou congestao nasal sem estar constipado ou com gripe?

9
o
Z
o>
(=]

9. Qual é a data do seu nascimento? | | | | |
10. Qual é a data de hoje? L L]

I'l. Qual é o seu sexo? D D

Appendix I. Questionnaire used to assess the presence allergic disease in the population of rheumatoid arthritis patients

Questionnaire

F;
Ik

|. Have you had wheezing or whistling in your chest at any time in the last 12 months?

If NO please go to question 3.
IfYES:

2. Have you been at all breathless when the wheezing was present?

3. Have you been woken by an attack of shortness of breath at any time in the last 12 months?
4. Have you had an attack of asthma in the last 12 months?

5. Have you ever had asthma?

6. Are you currently taking any medicines including inhalers, aerosols or tablets for asthma?

7. Do you have any nasal allergies, including hay fever?

8. Have you ever had a problem with sneezing, or a runny or a blocked nose when you did

I | I |
R I

]

not have a cold or the flu?
Day Month Year

9. What is your date of birth? | | | | | |
10. What is today’s date? | | | | | |

Male Female

I'l. Are you male or female?

70
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