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ABSTRACT

This study was carried out to analyse the possible influence of smoking on the positivity of rheumatoid factor (RF)
in healthy individuals in the region of Curitiba, Brazil. One hundred fifty blood donors (84 smokers and 66 non-
smokers ) were studied for the presence of RF using nephelometry. Smoking was found not to be correlated to the
positivity of RF, independently of the smokers sex (men with p=0.09 and women with p=0.49), the number of
cigarettes/day (p=0.20), duration of smoking (p=0.18) and cumulative exposure (time X quantity) to cigarettes

(p=0.13).
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INTRODUCTION

Smoking is probably the largest potentialy
reversible risk factor to public hedth and thus
deserving considerable attention by researchers.
Though its effects on respiratory and vascular
dissases are widdy known by the medica
community, little is known about its possble
influence on rheumatic diseases such as
rheumatoid arthritis (RA). According to Silman
(1993), lack of knowledge might come from the
fact that rheumatoid arthritis is mogtly a femade
disease, while the habit of smoking has been, until
recently, mostly masculine. Besides that the
incidence of rheumatoid arthritis tends to Stay
relatively the same in developed countries with
very little geographical variation, while the
smoking habits are highly variable (Silman, 1993).
The etiology of rheumatoid arthritis is unknown,
but the influence of both geneticd and
environmental factors seemsto exist.

" Author for correspondence

The rheumatoid factor (RF) is an antibody directed
against the Fc fraction of immunoglobulin G and
is consdered a marker of rheumatoid arthritis
(Firestein, 1997). However, this autoantibody can
gppear in hedthy population, some of which will
develop later the clinical disease. (Mac Gregor &
Silman, 1991; Aho et d, 1991). According to Del
Puente et al. (1988), the presence of RF in a
healthy person poses a risk that the person may
develop the disease later on, especidly if the test
stays positive throughout the period.

Generdly presence of RF is associated with
exposure to certain air pollutants. The Caplan
syndrome is a specia form of RA, which affects
individuas with pneumoconioss and tends to
present itself with several lung nodules and high
titers of RF (Harris Jr, 1997). A higher incidence
of RA in individuds exposed to slica has adso
been described (Klockars et a, 1987).

Thus two questions can be made: is the smoking
habit linked to the appearence of RF? And if this
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association between smoking and RF exists would
these individuas suffer from a higher incidence of
rheumatoid arthritis?

The few studies conducted until now have shown
controversia results. A population survey in
Audtralia showed that young smokers were at
increased risk of being positive for RF (Mathews
et a, 1973). The same was found by a group of
Finnish researchers which stressed that this
positivity was stronger in young males (HeliGvaara
et a, 1993). Hazes et a (1990) found that smoking
(more than 1 cigarret/day) had a protective effect
against RA, but this protection was lost with
higher exposure (>21 cigarretdday). These
controversy motivated us to study the subject.

MATERIAL AND METHODS

One hundred and fifty healthy blood donnors were
studied; 70 were women and 80 men, aging
between 19 and 59 years. A questionnaire was
made related to smoking habit and blood samples
were taken to study the serum for the presence of
RF by nephelometry (BANDILLA & McDuffie,
1969). Samples with 40 Ul/ml or more were
consdered positive.

Age digtribution is shown in Table 1.

Tablel - Agedistribution of studied population

AGE FREQUENCY %
Until 19 years n=11 7.33
20to 29 years n=61 40.67
30 to 39 years n=42 28.00
40 to 49 years n=28 18.67
50 to 59 years n=08 533

Total n=150 100

n = number

Of these 150 individuals. 66 had never smoked (30
men and 36 women) and 84 had the habit of
smoking (50 men and 34 women). The daly
snoking habits of sudied population is
summarized in Table 2. The duration of smoking
isshown in Table 3.

The data collected were submitted to statistical
treatment using the i square test, Fisher's test
and linear regression adjustment.

Table 2 - Daily smoking habits of studied population
Never smoked n=66 (44%)

<10cigarretes/day n=39 (26%)
10 to19 cigarretes/day n=23 (15,33%)
>20 cigarretes/day n=22 (14.67%)
TOTAL n=150 (100%)
n = number

Table3 - Smoking duration of studied population

1 year or less n=10 (11.9%)
1to 3years n=9 (10.71%)
4 to Syears n=9(10.71%)
6 to 10 years n=19 (22.62%)
11-20years n=25 (29.76%)
>20years n=12 (14.29%)
TOTAL n=84 (100%)

n = number

RESULTS

In the studied sample, 70% of the individuas
(n=105) had a negative RF and 30% (n=45) had a
positive one. The postive tests were weakly
reactive, the maximum titer being 79,21 Ul. RF
was positive in 20 of 84 smokers (23.80%) and in
25 of 66 non smokers (37.87%). The results can be
seenintable 4.

Table4 - RF positivity according to the gender and smoking habits

RF postive RF negative Total
Blood donnors Smoker Non smoker Smoker Non smoker
Femde n=10 n=13 n=24 n=23 n=70
Mde n=10 n=12 n=18 n=40 n=80
n = number

When the results of RF were analyzed in relation
to the quantity of cigarettes/day through the chi
square test, no relation between the amount of
daily exposure to smoking and postivity of RF
was found (p=0.20), neither for women (p=0.49)

nor for men (p=0.09). Positivity of RF in relation
to time of smoking was analysed through linear
regresson adjustment and no association was
found (p=0.18). Figure 1.
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Figure 1 - Correlation between smoking time and RF. According to the linear regression
adjustment, no correlation was found between total smoking time and RF positivity ( r=-0.1095).
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Figure 2 - Correlation between total quantity of cigarrets and RF. According to the linear regression
adjustment, no correlation was found between total quantity of cigarrets and RF positivity ( r=-
0.359).

Brazilian Archives of Biology and Technology



206 Skare, T. L. et al.

To find out verify if there was a relation between
the total quantity of consumed cigarettes (time X
dally quantity) and the presence of RF, an
increasing percentage of weakly positive cases
were found when more cigarettes were consumed.
However, this increase was not deemed relevant
by chi square test (p=0.13). Figure 2.

Otherwise no evidence was found that could
implicate an association between smoking, RF and
the age of the smoker (Fisher's test, p=0.26).

DISCUSSION

According to Saag et d. (1997), smoking is
associated with the occurence of leucocytosis and
heavy smokers have abnormdities in their T
lymphocytes which is something that could
predispose them to immunological abnormalities.
Once rheumatoid arthritis appears, it is more
aggressive in smokers than in non-smokers.
Another study, conducted with monozygotic and
dizygotic twins, showed that smoking increased
the susceptibility to RA (Siman et d, 1996). A
survey carried out in large scae in Finland found
that healthy smokers had a higher incidence of RF
than non-smokers, and that the exposure of men to
cigarette favored the appearence of clinical disease
(Helibvaaraet a, 1995).

Mas et a.(1998) found that smoking had a
hazardous effect on RA but this finding appeared
not to depend on a higher production of RF. It
could be explaned by an increase in the
endothelia damage, because of dterations in the
metabolisn of nitric oxide, which would
predispose to vasculitis .

However, not all authors attribute a deleterious
effect to smoking in RA. Hazes et a. (1990),
considering the low number of smokers in patients
with RA, postulated that smoking could have a
defensive effect against this disease. According to
Siman (1993), smoking caused depletion of
antigen presenting cells, which could reduce the
risk of chronic inflammatory processes, as already
demongtrated in cases of ulcerative colitis. Since
anoking has anti-estrogenic effects, it could
protect against diseases in which estrogen act asan
immunomodulator .

Thus, there are arguments favoring both sides of
the debate. One must keep in mind that RF
positivity suffers genetic influence which can
explain different results in populations of different
genetic background.

In the present study, no relation could be found
demonstrating this association either according to
daily exposure, or related to cumulative exposure
to smoking. It can be concluded that 27% of the
studied population made up of hedthy individuas
between 19 and 59 years was positive for RF and
no association between this positivity and the habit
of smoking could be found.
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RESUMO

Os estudos sobre a influéncia d fumo na artrite
reumatdide (AR) sdo contraditorios. Esta pesquisa
foi feita com a findidade de se andisar a possivel
influéncia do tabagismo sobre a podtividade do
fator reumatéide (FR) em individuos saudaveis da
regido de Curitiba, PR. Foram estudados 150
doadores de sangue (84 fumantes e 66 ndo
fumantes) para a presenca do FR através do teste
de nefdlometria. Encontrou-se que 105 individuos
eram negativos para o FR e 45 eram positivas.

O hébito de fumar ndo se correlacionou com a
positividade do FR, independentemente do sexo do
fumante (homens com p=0,09 e mulheres com
p=0,49), do nimero de cigarros/dia (p=0,20), do
tempo de fumo (p=0,18) e da exposicdo
cumulativa (tempo X quantidade) ao cigarro
(p=0,13).
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