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Gender differences in lung function
recovery after cessation of
occupational endotoxin exposure:

a complex story
Dick Heederik, Lidwien A M Smit

In the 30-year follow-up of the Shanghai
Textile Worker Study, Lai et al' show that
individuals with high occupational endo-
toxin exposure have a more limited lung
function recovery after retirement than
those with lower organic dust exposures.
The results also suggest that lung function
improves less in men than in women.
These results are of interest for several
reasons: they tell us about the underlying
mechanisms of endotoxin-related health
effects, they give information about the
prognosis of formerly diseased workers,
and gender differences have not been
studied extensively in the work
environment.

Endotoxin exposure in the studied
population was the result of occupational
cotton dust exposure. Cotton workers
were compared with silk workers, who
had a very low endotoxin exposure.
Studies of cotton workers, livestock
farmers and animal feed workers have
shown an accelerated decline in lung func-
tion related to endotoxin exposure
level.>™ Because most studies are cross-
sectional and follow-up duration is
limited in most longitudinal studies, few
have the ability to show whether there is
sustained improvement after exposure
cessation.

An accelerated decline in lung function
is considered the hallmark of chronic
obstructive pulmonary disease. The earli-
est observations that exposure cessation is
associated with an improvement after a
period of accelerated lung function
decline probably comes from the classic
study of Fletcher et al,”> ‘The Natural
History of Chronic Bronchitis and
Emphysema’, published in 1976. This
study, which evaluated working men in
England over an 8-year period, showed
that smoking cessation was associated
with an improvement in lung function
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later on. This was an important observa-
tion at the time because it indicated that
lung function decline is not progressive
after smoking cessation and smoking ces-
sation changes the course of disease.® The
observations by Lai et al for high endo-
toxin exposed individuals are especially
relevant for those with low lung function.
Removal from exposure may improve
their prognosis and these results empha-
sise that surveillance by repeated lung
function measurements might be of
importance, in particular for hyper-
responders to endotoxin, who may be at
increased risk for an even faster decline in
lung function.” ®

This long-running cohort is ideal to
study differential effects of gender
because of the relatively balanced compos-
ition: more than 50% of the population
consisted of women, at baseline and at the
end of follow-up. Contact with the
authors made clear that the cumulative
endotoxin exposure distributions for men
and women were very similar and strongly
overlapping. This makes it unlikely that a
differential effect of endotoxin exposure
cessation in women and men is caused by
a difference in exposure. This is an
important strength of the study, and also
unique. We seldom have populations of
men and women with more or less similar
occupational exposure to chemical and
biological agents that allows the study of
gender differences.

However, there are a few caveats. First,
exposure assessment was based on area
measurements. Differences in exposure
levels between male and female workers
might have been more pronounced if per-
sonal sampling was used, for instance,
because different tasks are being per-
formed by men and women. Second, it is
unknown which occupational exposure is
responsible for lung function decline and
recovery after retirement among silk
workers. Remarkably, in silk workers, a
similar gender effect on lung function
improvement was observed. Third, it can
be challenged whether the effects of
gender and smoking can be separated
accurately given the low numbers of non-

smoking men and smoking women. At the
end of follow-up, approximately 80% of
the men and 4% of all women were life-
time smokers. This essentially means that
non-smoking women have been compared
to predominantly smoking men. The
question is whether the smoking effect
can be estimated reliably for both sexes
and whether the study allows an accurate
comparison of non-smoking women with
non-smoking men. In particular, the small
size of the group of smoking women does
not allow estimation of a smoking effect
in women with sufficient precision. In
their publication with 25 years of
follow-up, the authors also concluded that
the power was too limited to describe sep-
arate effects for smoking women.” In that
analysis—using less flexible models—a
small but statistically significant difference
in exposure cessation related lung
function improvement was found in non-
smoking women compared to non-
smoking men (14.6 mL/year) observed
over a S-year period since exposure
cessation.

Despite the fact that the evidence of a
differential response of men and women
to occupational endotoxin exposure cessa-
tion from the present publication should
be interpreted with caution; there is cer-
tainly biological plausibility to the
hypothesis that gender differences might
exist in response to endotoxin. It has been
suggested that differences exist between
men and women in inflammatory disease
occurrence, and inflammatory responses
can differ, in human observational studies
and animal experimental studies.'®"'?

These publications show that the
hypothesis on gender differences is of
interest and deserves to be studied more
intensively.
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