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ABSTRACT = The roles of antinuclear and DNA antibodies in the pathogenesis of cryptogenic
fibrosing alveolitis were investigated in 53 patients. Twenty-two patients who had antinuclear
antibodies detected in their serum had a significantly higher proportion of women, a higher
prevalence of Raynaud phenomenon and digital vasculitis, and higher erythrocyte sedimentation

rates, paralleled by raised serum globulin and IgG levels, than patients with no antinuclear
antibodies detected. Serum antibodies to double-strand DNA (DS-DNA), assayed by a Farr
binding technique, were significantly raised in 25% of patients with cryptogenic fibrosing alveolitis.
Serum binding of single-strand DNA (SS-DNA) was greatly increased in all the patients with
cryptogenic fibrosing alveolitis, achieving levels similar to those found in systemic lupus
erythematosus. Serum DS-DNA binding correlated with IgA levels but not with disease activity.
Thus, unlike in systemic lupus erythematosus, antibodies to DS-DNA and SS-DNA with their
capacity to form immune complexes are unlikely to be of major importance in the pathogenesis of

cryptogenic fibrosing alveolitis.

Cryptogenic fibrosing alveolitis denotes an interstitial
pulmonary disease characterised by inflammatory cell
infiltration of alveoli and distortion of the lung
architecture with fibrous tissue.' Since the disease is
found in association with the autoimmune connective
tissue diseases,? hypergammaglobulinaemia,* cir-
culating non-organ-specific autoantibodies such as
antinuclear antibodies and rheumatoid factors,* and
immune complexes in both serum and alveolar walls
during active phases of the disease,*” an autoimmune
pathogenesis has been proposed.

Immunoglobulins directed against nuclear antigens
have been incriminated in the pathogenesis' of
systemic lupus erythematosus on the grounds that
they form immune complexes which produce tissue
damage by activating the complement pathway.?
Since antinuclear antibodies are also found in the sera
of up to one-third of patients with cryptogenic
fibrosing alveolitis,* this study was designed to assess
the prevalence and clinical associations of circulating
antinuclear, double-strand DNA (DS-DNA), and
single-strand DNA (SS-DNA) antibodies in this
disease.
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Methods

We studied 53 patients who were referred to the
Brompton Hospital with clinical, radiological, and
physiological evidence of cryptogenic fibrosing
alveolitis (table 1). Twenty patients had open lung
biopsies for confirmation of the diagnosis. Patients
were selected on the basis of whether or not
antinuclear antibodies were detected in their serum.
Fifty normal volunteer blood donors similar in sex
and age range to the patients with cryptogenic
fibrosing alveolitis (mean age = 1 SD 53 = 11 years)
were used as controls. Thirty-three patients (six men
and 27 women, mean age 31 * 15 years) who
conformed to the American Rheumatism Criteria for
the diagnosis of systemic lupus erythematosus® were
also studied.

Blood samples were obtained at the first hospital
visit and the serum was separated at 4°C and stored at
—20°C. Antinuclear antibodies were detected and
titrated by double-layer immunofluorescence*;
rheumatoid factors by sheep cell agglutination'®;
and immunoglobulins, IgG, IgM, and IgA, by
immunodiffusion. DNA antibodies were measured as
the capacity of serum to bind *H-actinomycin-
labelled DS-DNA or SS-DNA, a Farr binding
technique modified by Young'' being used to
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Table 1 Clinical features of patients with cryptogenic fibrosing alveolitis positive and negative for serum antinuclear antibody
(ANA)
ANA positive ANA negative Significance (p)
Age (y*) 59 = 9* 57 =9 NS
Sex (M: Ft) 1-58:1 1-83:1 <0-05
Length of history (y*) 55* 46 37 49 <0-05
Raynaud phenomenon or vasculitis (%) 19 9 <0-05
Arthritis or arthralgia (%) 32 24 NS
Clubbing (%) 68 70 NS
ESR >25mm in 1 h (%) 81 41 <0-001
Forced vital capacity (% predicted*) 69 14 69 +20 NS
Carbon monoxide transfer factor (% predicted*) 58 =19 54 =19 NS
*Mean * 1 SD.
Table2 Immunological features of patients with cryptogenic fibrosing alveolitis positive and negative for antinuclear
antibody
ANA positive ANA negative Significance (p)
Total globulin (gn*) 3-50 £ 0-70* 310060 <0-001
IgA (g/1*) 0-35+0-17 0-32+019 NS
IgM g/l") 0:2+018 020 £ 0-21 NS
I g{’ 2:16 = 0-94 1-72 = 0-60 <0-001
S-| Abmdmg(%‘) 11-25 + 3-57 11-48 * 3-21 NS
SS-DNA binding (%*) 2815+ 7-46 26-85 £ 5-59 NS
Rheumatoid tactor (% positive) 26 24 NS
*Mean * 1SD.
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Fig 1 Double-strand DNA (DS-DNA) binding of sera
from healthy normal subjects (control) and patients with
cryptogenic fibrosing alveolitis (CFA) and systemic lupus
erythematosus (SLE). The bars represent two standard
deviations from the mean control value.

Fig 2 Single-strand DNA (SS-DNA) binding of sera
from healthy normal subjects (control) and patients with
cryptogenic fibrosing alveolitis (CFA) and systemic lupus
erythematosus (SLE). The bars represent two standard
deviations from the mean control value.
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decrease non-specific reactivity of DNA with human
serum. SS-DNA was prepared by heating sonicated
*H-DS-DNA at 90°C for 10 minutes and by filtration
through nitrocellulose.'? The percentage of DNA
bound by serum was calculated as:

Precipitate *‘H-DNA dpm 100
X
total *H-DNA dpm

Student’s non-paired ¢ test was used to test
differences between groups and correlations were
analysed by linear regression.

Results

Antinuclear antibodies

Twenty-two patients had antinuclear antibodies
detected in their serum with titres of 1/10 (8), 1/20 (6),
1/40 (2), 1/80 (3), and 1/640 (3). This group contained
more women than the group with no antinuclear
antibodies (p < 0-05), had a longer antecedent
history before hospital presentation (p < 0-05), an
increased prevalence of Raynaud phenomenon and
digital vasculitis (p < 0-05), and higher values for
the erythrocyte sedimentation rate (p < 0-05),
corresponding to increased serum total globulin and
IgG levels (p < 0-001) (table 2).

DNA antibodies _

Serum DS-DNA binding values of normal subjects
and patients with systemic lupus erythematosus and
cryptogenic fibrosing alveolitis are compared in figure
1. Thirteen of the combined groups of patients with
cryptogenic fibrosing alveolitis had DS-DNA binding
levels outside two standard deviations of the normal
range, the mean value of 11-4 * 3-3% differing
significantly from that of the normal control group
(9-0 = 1-4%) (p < 0-001). No significant difference
was found in DS-DNA binding between those
patients with and those without antinuclear anti-
bodies (table 2). In all the patients with cryptogenic
fibrosing alveolitis values for S3-DNA binding were
outside two standard deviations of the normal range
(mean 27-4 = 6-4%) (fig 2). In those patients with
serum antinuclear antibodies SS-DNA binding of the
serum correlated with the titre of antinuclear anti-
bodies (r = 0-41, p < 0-05). No relationship could be
established between DS-DNA or SS-DNA bind-
ing and clinical features of cryptogenic fibrosing
alveolitis. A positive correlation, however, was
evident between serum DS-DNA binding and IgA
concentration (r = 0-48, p < 0-01), but not IgG, IgM,
or titre of rheumatoid factor.

Discussion

This study identifies a subgroup of patients with

cryptogenic fibrosing alveolitis who have circulat-
ing antinuclear antibodies, with a higher proportion
of women, a greater prevalence of Raynaud
phenomenon and digital vasculitis, higher serum
globulin and IgG levels, and higher erythrocyte
sedimentation rates than in patients who had no
serum antinuclear antibodies detected. An associa-
tion between digital vasculitis and antinuclear anti-
bodies in patients with cryptogenic fibrosing alveolitis
has been reported by Hodson et al,'* who proposed an
overlap syndrome with progressive systemic sclerosis.
High titres of circulating antinuclear antibodies have
been described in association with immunoglobulin
and C3 deposits in the alveolar walls during the
cellular phase of the disease, but a recent retro-
spective study failed to show that the presence of
circulating antinuclear antibodies had any prognostic
value in predicting steroid responsiveness or overall
survival.'

Over the last decade measurement of antibodies to
double-strand DNA has proved of great value in the
diagnosis and management of systemic lupus erythe-
matosus. In our study we have found that a significant
proportion of patients with cryptogenic fibrosing
alveolitis also have significant increases in serum DS-
DNA antibody levels, which overlap with the range
found in systemic lupus erythematosus (fig 1). In the
latter antibodies to DNA form a major component of
the circulating immune complexes, which cause tissue
damage by activating the complement pathway and
whose levels correlate with disease activity.® In
cryptogenic fibrosing alveolitis, however, the levels of
DS-DNA antibody failed to correlate with any index
of disease activity whether clinical, radiological, or
physiological.

Raised levels of antibodies putatively directed
against DS-DNA have also been reported in acute
and chronic liver disease,'* other autoallergic
diseases,'® and myasthenia gravis'’ and probably
reflect antibody cross-reactivity to SS-DNA
determinants of the DNA preparations used in the
assays.'”? The serum of all the patients with
cryptogenic fibrosing alveolitis had greatly enhanced
binding capacity for SS-DNA, the values coming
within the range observed for patients with systemic
lupus erythematosus (fig 2). Haslam et al® found
detectable serum precipitins to SS-DNA in 33% of
patients with cryptogenic fibrosing alveolitis, and a
high proportion of patients whose serum contained
antinuclear antibodies had enhanced lymphocyte
sensitivity to exogenous commercial DS-DNA.'® In
the present study SS-DNA antibodies were found in
the serum of both the patients who were positive and
those who were negative for antinuclear antibodies,
but in the positive group a weak correlation existed
between SS-DNA binding and the antibody titre.
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The significance of increased DNA antibodies in
cryptogenic fibrosing alveolitis is not apparent from
this investigation. Haslam et al® showed only a weak
correlation between the presence of precipitating
antibodies to SS-DNA and the level of circulating
immune complexes. Moreover, the -correlation
between circulating immune complexes and the
serum levels of IgG found by Haslam et al® contrasts
with the correlation found in the present study
between DS-DNA antibodies and IgA levels. Up to
40% of patients with cryptogenic fibrosing alveolitis
have raised levels of circulating IgA* and, since IgA is
synthesised by lymphoid tissue associated with the
respiratory tract, increased levels of this antibody
class together with increased DS-DNA binding
probably reflect a generalised stimulation of humoral
immune activity in the lung in cryptogenic fibros-
ing alveolitis. Thus, unlike in systemic lupus
erythematosus, circulating antibodies to DS- and SS-
DNA are not of central importance in the
pathogenesis of cryptogenic fibrosing alveolitis and
probably represent a consequence of rather than a
contributory cause of the disease.

We are grateful to the clinicians of the Brompton
Hospital for allowing us to study their patients. The
study was supported by a grant from the Heart,
Chest, and Stroke Association.
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