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Bronchoalveolar lavage fluid cell counts in cryptogenic fibrosing alveolitis

neutrophils only (table 2). There were, however,
significantly lower neutrophil levels (fig 8b) in the re-
sponders compared with the non-responders (p=
0-014). Response was achieved with the intro-
duction of cyclophosphamide in six of the eight
responders.

Discussion

The results of this study have confirmed the lung
lavage findings of Reynolds et al* in CFA in
several respects. Significantly lower lavage fluid
recoveries have been confirmed in CFA by com-
parison with smoking control subjects without
interstitial lung disease, and it has also been con-
firmed that lavage cell yields in smokers and
non-smokers with CFA are similar to those in
smoking control subjects. This contrasts with
Reynolds and Newball’s? findings in normal
healthy volunteers where lavage cell yields were
three times higher in smokers than non-smokers
and related to increased numbers of macro-
phages. These observations suggest increased
lavage cell yields in non-smokers with CFA. It
is, however, surprising that cell yields, and in
particular macrophage yields, were not increased
in smokers with CFA over smoking control sub-
jects in view of the remarkably different histo-
logical appearance of normal and CFA lung.

Differential counting of lavage cells has, more-
over, confirmed a significant smoking-independent
trend towards lower percentages of macrophages
in CFA compared with smoking control sub-
jects reflecting significantly increased percent-
ages of eosinophils and neutrophils, and our
study has also demonstrated that lymphocytes are
occasionally increased. As reported by others,! 2
eosinophils never exceeded 3% in control lavage
of patients without interstitial lung disease. The
contrasting increased range of eosinophils in CFA
was, however, even higher than that observed by
Reynolds and his colleagues.* While we have
confirmed a significant increase in neutrophils
in CFA compared with control subjects, we
differed from Reynolds and others? 27 in observ-
ing neutrophil counts exceeding 4% in occasional
smoking control subjects. This emphasises a need
for care in interpreting increased lavage neutro-
phil counts in smoking patients, which may
sometimes reflect bronchial inflammation rather
than acinar pathology. The high frequency of
neutrophil increases in non-smokers as well as
smokers with CFA does, however, imply the
involvement of other stimulatory factors as well
as smoking in this disorder.

The similarity of our bronchoalveolar lavage
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findings in patients with lone CFA and in those
with associated systemic disease is important in
view of the close similarity in their clinical
features, natural history, and survival.® 1° How-
ever, lavage findings do differ in individual
patients and two patients with associated dermato-
myositis had very high neutrophil counts.
Whether this is a characteristic finding awaits
study of more patients.

The present study, unlike others,* has not
demonstrated lower lavage neutrophil counts in
corticosteroid-treated compared with untreated
CFA patients, although lower eosinophil counts
were observed. In any event general changes in
lavage cell counts after the introduction of
therapy must not necessarily be equated with
clinical response because only a small number
of treated cases improve. Our study has, however,
shown that lavage lymphocyte counts of higher
than 11% predict cortiscosteroid response, while
increases in eosinophils or neutrophils or both
without associated lymphocyte increases predict
failure to respond (p <0-05). However, among
the small selected group of patients treated with
cyclophosphamide or other non-steroid drugs or
both, a few showed clinical improvement when
the bronchoalveolar lavage had shown increases
in eosinophils and/or neutrophils without
lymphocyte increases. Lavage cell profiles may
therefore have a value in guiding selection of
therapy. Whether lavage cell levels might also
be of value to monitor disease progression must
await further follow-up.

Speculations on mechanisms contributing to
tissue damage in CFA may now be entertained
in view of the observations reported here. Of
particular interest is the observation of the
reduced proportion of macrophages containing
smoking-related densely pigmented cytoplasmic
inclusions in CFA smokers compared with
smoking control subjects. In both, however, the
features resembled smoking-related inclusions
recognised by other workers.11"13 The smaller
numbers of smoking-related inclusions in CFA
smokers may suggest some alteration in macro-
phage phagocytic function, or perhaps increased
macrophage turnover reflecting inflammation.
However, taking into consideration the recent
observation of du Bois et al** of reduced macro-
phage lysosomal enzyme levels but increased
lavage fluid levels in CFA compared with
smoking control subjects, these findings may
indicate an abnormal macrophage commitment
to secretion rather than phagocytosis in CFA.

The very frequent neutrophil increases in CFA
cannot be explained entirely by smoking or
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obvious bacterial infection. On the other hand,
there is evidence that neutral proteases can split
C5 to produce chemotactic fragments for
neutrophils.’®> Alveolar macrophages as well as
neutrophils can produce neutral proteases when
appropriately stimulated,’® and if production of
chemotactic fragments should exceed their
digestion by proteases, then this might start an
inflammatory circuit characterised by influx of
neutrophils. There is also evidence that alveolar
macrophages from CFA patients directly secrete
a neutrophil chemotactic factor.l” Evidence that
human neutrophils release an eosinophilic chemo-
tactic factor during phagocytosisi® might explain
the associated influx of eosinophils. Circulating
immune complexes have been demonstrated in
high prevalence in CFA®2° and have recently
been identified in lavage fluids.l” 21 Immune
complexes can trigger direct release of neutrophil
chemotactic factors from macrophages in vitro.1?
They may also trigger local complement activa-
tion and the activation products C3a and CS5a
through their chemotactic activity may attract
neutrophils and eosinophils. C3a and C5a acting
as anaphylatoxins may also stimulate the release
of eosinophil chemotactic factor from mast cells,
and the finding of histamine in lavage fluids in
cases with eosinophils?2 provides some support
for this. Whether there are separate explanations
for neutrophil increases with and without
associated eosinophil increases is not known.
Features we have occasionally observed in CFA
lavage eosinophils which are thought to relate to
longevity or activation, are cytoplasmic vacuola-
tion, Fc receptors for rabbit IgG, and morpho-
logical alteration of the crystalloid granules.22
These have been reported in tissue eosinophils
but are very rare in normal blood eosinophils.23
The significance of our small increases in
lavage lymphocytes are difficult to interpret in
view of the absence of appropriate data in age-
matched non-smoking control subjects. However,
the interest of this small minority is that they
tend to respond to corticosteroids. Both T and B
lymphocytes have been demonstrated in CFA
lavage fluids but in proportions similar to those in
blood,2¢ 25 and this contrasts with the pre-
dominance of T Ilymphocytes in lavages of
sarcoidosis and hypersensitivity pneumonitis.* 5 25
Observations suggestive of local B lymphocyte
stimulation in CFA are the frequent presence of
immunoglobulin-containing plasma cells, some-
times together with germinal follicles, in CFA
lung biopsies?® and increased IgG: albumin
ratios in CFA lavage fluids compared with
blood.* There is so far no evidence of activated

P L Haslam et al

T Ilymphocytes in CFA lungs but T cells
sensitised to collagen have been detected in the
blood.2” Evidence of neutral protease production
from macrophages after stimulation with lympho-
kines?® suggests that if lymphokines are present
locally in some patients this may provide another
route to leucocyte chemotactic factor production.

Current studies of bronchoalveolar lavage in
CFA are providing considerable information
about the components of the inflammatory pro-
cess. This knowledge should now be applied to
devise logical approaches to new forms of
treatment.
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