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OTHER ASSOCIATED DISEASES

AT PRESENTATION

Other associated diseases occurred with fre-
quencies similar to a random population of
similar age and sex and included hypertension
(two), diabetes (three), ischaemic heart disease
(five), peptic ulcer (two), pulmonary tuberculosis
(three), valvular heart disease (one). Four cases
had lung cancer at presentation. Eleven of 206
(5%) cases had right ventricular failure.

PHYSIOLOGY
The mean per cent predicted FEV; was 651+
197 SD, the mean per cent predicted FVC 64-1
+189 SD, and the mean per cent predicted TLC
74:7+20-8 SD. The per cent predicted FVC
showed a significant relationship with age,
younger patients having more severe impairment
(p<0-01). There was no relationship between the
severity of physiological abnormality and sex or
smoking history.

There was a strong correlation between the
degree of dyspnoea and the reduction of FEV,
and FVC (p<0-001 and <0-003 respectively).
There was no relationship, however, between the
FEV,/FVC ratio and dyspnoea; only 17% of 168
cases in whom appropriate data were available
had a ratio of less than 909%. There was no rela-
tion between TLC and the duration of breathless-
ness. Physiological measurements did not show a
relationship with the histological classification in
the 38 cases analysed, neither was there a cor-
relation between total lung capacity and radio-
graphic profusion score or number of zones
involved. However, where the FEV,/FVC ratio
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Fig 1 Duration of dyspnoea in years before
presentation to hospital (220 patients).
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was greater than 909, more zones were affectedg
(p<0-02).

CHEST RADIOGRAPHY
This was normal in three of 147 (2:0%) patlentsm
where a satisfactory initial film was available.
Small irregular opacities were seen in 77% ofC>
147 initial films and small round opacities were'—‘
seen in 16%. A diffuse haze not apparentlycD
caused by pleural shadows and representing a3
category not included in the ILO/UC system waSoo
seen in 6:7%. The film quality was unsatlsfactory$
for a profusion score to be made in seven m-
stances. The distribution of the profusion scores™
is seen in fig 2, the median score being 2/1. TheS
frequency of involvement of each radiographic—
zone is shown in table 1. Rounded lesions seem<
to have been uniformly distributed while small?‘
irregular opacmes were more than twice as com-
monly found in the lower zones. About a thirdo
of the cases had all six zones involved at the_g
time of presentation (fig 3). Large opacities wereo
recorded in only seven of 151 initial films. Costo-2
phrenic angle obliteration was seen in only 15 oP
146 films and pleural thickening in only six. Lack$
of definition of the diaphragm and cardiac out®
line were recorded in 19 out of 50 and 23 out of‘f;
150 respectively. Pleural calcification was neverS
seen. Gross honeycombmg was recorded in only3
elght instances, but minor grades of honeycombﬁ
ing were common.

The profusion score correlated with the degreq'g,r
of dyspnoea at presentation (p<0-01) and alB
cases with grade 4 dyspnoea had a profusion?,
score of 2/1 and over. However, there were 3@
cases with a greater than 2/1 radiograph havin%
grade 1 dyspnoea or less. There was also a signi3
ficant correlation between the degree of dyspnoezt>
and number of zones involved (p<0-04).
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Fig 2 Distribution of the profusion of small

irregular opacities using the ILO/UC classification

(141 patients).
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Table 1 Distribution of rounded and irregular
opacities in the radiographs of 147 patients with CFA

Table 2 Erythrocyte sedimentation rate (ESR),
total globulins, and antinuclear antibody titres in CFA

Rounded Irregular

(n = 24) (n = 123)

R %* L %* R %* L %*
Upper 15 10 13 9 65 43 49 33
Mid 17 12 19 13 87 58 8 55
Lower 20 14 20 14 113 75 121 81

Number % of total

*Percentages refer to the frequency of rounded or irregular shadows
in the whole series of 147 patients.

ELECTROCARDIOGRAPHY

A left axis shift on the first ECG available
further than —20° was seen in 20 of 161 cases.
A right axis shift further than +90° was found
in 18 instances.

IMMUNOLOGY

The erythrocyte sedimentation rates are set out
in table 2, 37% of 208 subjects having an initial
level greater than 40 mm in one hour. Total
immunoglobulins over 36 g/l occurred in about
a third of the cases. Antinuclear antibody (ANA)
was present in titres of 1 in 10 and over in 459
of 205 cases. About a quarter of cases had an
ANA titre of 1 in 20 or greater; the im-
munofluorescent pattern was most frequently
diffuse.

A differential agglutination titre (DAT) of 1
in 32 or over was found in 179% of 197 cases and
a positive latex slide test in 33-5% of 200, a
strongly positive reaction being seen in 5:5% of
200. The relationship between antinuclear anti-
body and rheumatoid factor and associated im-
munological disease is shown in table 3.

30~

g

Percentage of total cases
3

Number of zones

Fig 3 Distribution of number of zones affected on
the initial chest radiograph (151 patients).

B

ESR mm|hr <20 77 37:0
(n = 208) 20-39 54 26:0
40-59 42 20-2

60-79 21 101 §37:0%
<80 14 67
Globulins g/l <30 56 298
(n = 188) 30-35 63 335
36-40 46 24-4

41-50 20 106 > 36:6%
>50 3 16
ANA titres <1/10 113 55-0
(@ = 205) 1/10 39 19-0
1/20-1/40 31 150

1/50-1/100 13 63 % 256%
>100 9 43

Apart from the association between rheuma-
toid factors and polyarthritis, there was no
association between the frequency and titre of
ANA or rheumatoid factor in any of the clinical
features studied. In particular, ANA did not
relate to the severity of the radiographic changes.

HISTOLOGY

Histological verification of the diagnosis has been
obtained in 118 instances; by lung biopsy in 66
and necropsy in 59. Open lung biopsy was per-
formed in 50 patients, a de Soutter/Steel trephine
drill biopsy in eight and other needle biopsies in
eight. Overall there were one death, five pneu-
mothoraces, five wound infections, and four
patients suffered acute distress with breathless-
ness as a result of biopsy. Semiquantitative
analysis was carried out on the 42 biopsies and
26 necropsy specimens available (table 4).

Only occasional inflammatory cells were seen
in the alveolar spaces, including neutrophils,
eosinophils, and lymphocytes. Large mononu-
clear cells were always observed but were
numerous in only eight (19%). One of these cases
showed uniform filling of alveoli with relatively
slight alveolar wall fibrosis, fulfilling the criteria
of DIP. Seventeen biopsies showed endstage
fibrosis with or without honeycombing. The re-
mainder showed a variable interstitial and intra-
alveolar inflammatory cell infiltrate with varying
degrees of fibrosis, fulfilling the criteria for UIP.
The main interstitial cell was the lymphocyte and
these were moderately frequent in about a third
of cases. Plasma cells in moderate numbers were
seen in 11% of the cases. Germinal follicles were
seen in about half the biopsy specimens. Overall

" .399% were regarded as mainly cellular and 41%
I as fibrotic; 20% were graded as mixed.
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Table 3 Autoantibodies and the presence of immunological disease in cryptogenic fibrosing alveolitis
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Total ANA DAT Either a

ﬁzfm Number +ve| Yo +ve Number +ve| % +ve Number + ve| %+

recorded number studied number studied number studied o

7]

Joints Present 21/43 49 16/43 37 26/43 60 'C—;

signs or =

symptoms Absent 26/54 48 8/54 15 32/54 54 O

NS p<0-03 NS W

Other Present 10/24 4?2 5/22 23 14/23 61 g

immunological =

disease Absent 82/181 45 28/175 16 93/177 53 x

NS NS NS g

Joints and/or Present 31/64 50 21/62 34 37/60 62 PRy
immunological b

disease Absent 23/46 50 5/47 11 25/45 56 ':“

NS p <0-01 NS RN

=)

*For definition see Methods. i

Table 4 Semiquantitative analysis of histological FOLLOW-UP Qgg

appearances A total of 156 patients have been follcwed t§

Biopsy Necropsy
(n =42 (n = 26)
Grade Grade
Intra-alveolar 0o 1 2 3 o 1 2 3
Neutrophils 40 2 0 O 0o 0 o0 O
Eosinophils 41 1 0 O 9 1 0 0
Lymphocytes 40 2 18 2 0 O
Large mononuclear 0 20 13 8 712 1 0
Interstitial
Neutrophils 49 1 0 O 20 1t 0 O
Eosinophils 39 3 0 O 20 1 0 O
Lymphocytes 9 18 15 O 216 3 0
Plasma cells 27 10 4 1 16 3 2 0
Wall fibrosis 8 18 9 3 0 1 11 13
Destructionoflung 21 11 6 4 0 4 13 9
architecture
Absent  Present Absent  Present
Lymph follicles 22 20 25 1
Overall appearances  Number %, of total Number %, of total
Cellular 16 39-0 0 0
Fibrotic 17 41-5 25 95-0
Mixed 8 19-5 1 3-8
Patchy 25 59-5 6 240
Diffuse 17 40-5 19 760

There was a consistent trend towards more
fibrosis and lung destruction and less cellularity
in the necropsy material, in spite of the fact that
many cases died within a relatively few years of
presentation (mean duration from onset of symp-
toms to death was 4:3 years and 81% of 26 died
within four years of first symptoms). The mean
duration of symptoms until lung biopsy was 1-7
years and in 33 of 34 (97%) the interval was
less than four years. No relationship was found
between histological appearances and sex, age at
onset, duration or degree of dyspnoea, or physio-
logical or radiographic abnormality. Steroid
responsiveness in relation to histology is discussed
elsewhere.1°

death. The remainder are alive and have been.
followed for a minimum of four years. Overald
509% of the population were alive at 4-5 years an&
25% at 81 years. The mean survival from preg
sentation of those followed to death was 3-2 year
and the mean survival of those living 8-8 years. &
Age and sex had a marked influence on surd
vival, younger patients and women survivin@
longer (fig 4 and 5). These factors operate ing
dependently in that there was still a striking agg
influence when standardised for sex (p<0-001¥
and females survived better in all age groupS
(p<0-005). The various clinical factors relatin§
to survival, even when age and sex have bee®
taken into account, are shown in table 5. A
lesser degree of dyspnoea at presentation an"%‘
lesser radiographic profusion, a higher Pao,
the absence of right heart failure and absenc®
of right axis deviation are all related to long
survival. The lesser radiographic profusion score®

-
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Fig 4 Survival curves for 209 patients in whom
adequate follow-up information was available
showing the relation to age.
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Fig 5 Survival curves for 209 patients in whom
adequate information was available showing the better
survival in women.

also related to better survival (fig 6).

Cellularity and less fibrosis on the lung biopsy
related to longer survival (fig 7) but this differ-
ence was eliminated when corrected for age and
sex.

Table 5 Clinical factors relating to survival

Factor Number  Median Uncorrected P value
survival  p value corrected
(mo) for age
and sex
Sex  Women 68 77-5 <0-01 <0-005
Men 113 40
Age < 30 3 92:5 |
(yr) 30-39 13 12000 |
4049 26 775 U <0-001 0-001
50-59 71 700 J
60-69 74 450
70 and over 22 175
Dyspnoea
Grade 0-1 34 94 <0-03 <0-03
2-4 149 42
Right heart failure
Absent 186 53 <0-001 <0-001
Present 20 4
Radiographic picture
<1/2 37 136 <0-003 <0-001
1/2-2/0 10 84
2/1-3/1 60 41
3/2 and over 28 11
P302
< 45 15 4 <0-08 <0-01
45-59 36 30
60-79 36 70
80 and over 18 62
ECG axis
<0 44 48 <003 <0-001
0-89 90 59
> 90 18 22
Biopsy
Cellular 16 <0-02 0-1 NS
Fibrotic 16
Mixed 7

Clinical factors not influencing the overall
natural history were the presence of polyarthritis
or other immunological disease, the presence of
cough and sputum, smoking habits, the presence
of immunological markers including autoanti-
bodies, a raised sedimentation rate, or raised
globulin.

CAUSES OF DEATH

Main causes are set out in table 6. One hundred
and eleven of 156 patients died a respiratory
death and it is likely that fibrosing alveolitis was
a contributing factor in at least 96. The evidence
of the excess cancer risk in patients with CFA
is demonstrated and will be discussed in detail
in a later paper.l! Fibrosing alveolitis may also
have been a contributing factor in 15 patients
dying from chronic bronchitis (three) and other
pulmonary infections (12). The relative risks of
death from various causes and showing the over-
all excess in both sexes of all ages allowing for
the duration of follow-up are summarised in
table 7. Nineteen patients died from cardiovas-
cular disease, representing a fourfold increase
over a sex and age-matched general population.
There also appeared to be excess deaths from
pulmonary embolism, but the numbers of ex-
pected deaths from this cause are too few for
conclusions to be drawn.

Discussion

Cryptogenic fibrosing alveolitis is a relatively un-
common condition. It is thus difficult to study
sufficient numbers of patients on which to base
general statements. The problem is made more
difficult because of the heterogeneity of the con-

404

»nN
o
i

3/2 and over

Percentage ot populations

0 20 4 60 8 10 20 %0 0 180 200
Months
Fig 6 Survival curves for 135 patients in whom
adequate information was available showing the better
survival in those with less severe initial profusion
scores.
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Fig 7 Survival curves in 39 patients in whom the
biopsy material could be reviewed showing the better
survival of those with a “cellular” type of biopsy
appearance.

dition. Survival varies widely in spite of similar
lengths of dyspnoea at presentation. The factors

Table 6 Causes of death (n=156)
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influencing survival have to be carefully analysedg
if standardised groups of patients are compared&
for any clinical or therapeutic purpose. In parti-g
cular, understanding of factors influencing sur-8
vival is important before attempting to assess them
effects of therapy.

In order to obtain a large series and to ensure
an adequate follow-up, a retrospective study, w:thl—‘
all its inherent limitations, was considered ]ustl-
fied. To some extent the large numbers of cases3
included in each analysis compensate for incom-cw
plete information. A more serious criticism of;;
our series is the fact that the Brompton Hospitali~
is a secondary referral centre and more severe—
cases are likely to be seen at a somewhat laterQ
stage that those attending other centres. How-—
ever, the facts that only 32 of a total of 143<
patients treated with corticosteroids received any3
treatment before attendance at the Brompton,=
that half of our cases had grade 1 dyspnoea, ando
299% had had dyspnoea for less than one year,_g
and that 46% had a 1/2 profusion score or lesso
on the chest radiograph, suggest that our studyg

‘oT s

C %
ause 7o included the whole spectrum of disease.

Directly associated with CFA 26 Only one of 66 patients whose histology wasg
Heart failure 39 %71 455 avajlable showed the characteristics of diffuse®
Infection 6 interstitial pneumonia; the great majority showed=

Lung cancer 20 12:8 : . o

Cardiovascular disease features which would correspond to active UIP3
Ischaemic heart disease 12 or to endstage fibrosis. The explanatlon for the:
Cardiovascular accidents 7 19 12:2

Other infections 2 infrequency of DIP in our series is unknown-c

Chronic bronchitis 3 g 15 96 In part, it may be related to case selection since=

Cutmonary embolism 5 32 a considerable number of cases included by Car-3
Peptic ulcer 3 19 rington et al* were apparently young individualsg
Cirrhosis 3 19 with normal radiographs or without dyspnoea,-
Miscellaneous 20 12-8 . T 3

patients not found in our study. =3

(@}

o

Table 7 Observed and expected deaths by age and sex in cryptogenic fibrosing alveolitis 3
=

Ischaemic Cerebrovascular Lung infections, Totals %

heart disease disease pneumonia and [

bronchitis o)

[ —

0O E O|E o E O[E O E OE 0 E OES

Male <
15-49 yr 1 007 1429 - o001 — 2 001 2000* 16 027 584N
50-59 yr 2 108 19 4 018  22:2% 2 021 95+ 34 283 12:0%
60-69 yr 4 189 21 1 0-49 2:0 5 060  83% 41 552 T4MV
70 yr and over 1 060 167 - 030 — 3039 77* 122 503
Totals 8 364 22* 5 098 5-1% 12 121 9.9+ 102 1083 945

e

Female «Q
1549 yr - o001 — 2 001 2000 - o001 — 7012 5845
50-59 yr 1 16 06 - 009 — - 006 — 12 104 11:5%
60-69 yr 2 040 50 S — 1 012 83 13 167 78+
70 yr and over 1 048 21 - 039 — 2 026 77* 10 197 51T

O
Totals 4 105 3.8+ 2 o7 2:8 3045 67* 42 480 8TvG

Q
Totals 12 469 26* 7 1-69 41* 15 166  9-0* 144  15-63

*x2 with df = 1 using significance at p <0-01.
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In spite of the limitations introduced by the
unsatisfactory criteria which have to be used to
define a clinical syndrome of unknown cause or
causes, and the difficulties of retrospective case
collection, the characteristics of the large popula-
tion included in the present report are remark-
ably similar to those in other series.2 ¢ * The high
prevalence of antinuclear antibody we reported
previously has been confirmed. Stack et al? found
ANA in 30% of his subjects, but others have
found a lower frequency.35 The reason for this
is unknown.

There is also close agreement between reported
series regarding survival patterns, the mean sur-
vival till death being 3-2 years in the present
series compared with 3-0 years, 40 years, and
5-6 years respectively in other studies.’ 2 ¢+ Twenty-
nine per cent of Carrington’s cases and 289% of
the present series were alive at 10 years. Analysis
of survival data has been undertaken using a log
rank test.? This method compares the death rates
over the complete follow-up time in each of a
number of subgroups of the population compared
to the expected rates for the entire series. The
influence of certain clinical factors on survival
has been noted in other reports. The better
survival of young patients and females was noted
by others.® 2 Our results also confirm the observa-
tion that the lesser grades of dyspnoea at presen-
tation and higher Pao, relate to better survival.2
In addition, we have shown that longer survival
relates to lesser radiographic abnormality.

The influence of histological appearances on
survival is important and comparison with results
reported by other workers is especially difficult
because of the different methods used for analy-
sis. Carrington et al* showed a striking difference
in survival (and steroid response) between DIP
and UIP. Several groups of workers note a better
steroid response in more cellular cases of
UIP,2451213 byt they do not relate steroid re-
sponsiveness to survival data. In the present study,
greater cellularity appeared to relate to survival
(p<0-02) but this was not significant when cor-
rected for age and sex. Because of the small
numbers studied it is difficult to determine
whether this is simply a reflection of age and sex
per se or the result of the histological feature.
The question of histology and steroid responsive-
ness and survival is considered in more detail
elsewhere.10

Comparison of the biopsy and necropsy data
is of interest. Twenty-one of 26 cases came to
necropsy within four years of onset of symptoms
and showed no evidence of dying from uncon-
trolled active disease but rather from progressive

non-cellular fibrosis. This observation has led to a
tentative hypothesis that progression of crypto-
genic fibrosing alveolitis depends upon two
factors or groups of factors—first, that determin-
ing acute injury and second, those determining
progressive fibrosis. Evidence has been pre-
sented by Dreisen et al'? that circulating im-
mune complexes can be found in patients with
more cellular histology but not in those with
fibrotic acellular disease. Immune complexes may
therefore be important in pathogenesis as initiat-
ing factors of lung injury.’* These findings were
also in accordance with the earlier finding that
immune complexes were not seen in biopsies from
more fibrotic specimens.s

While about half of our cases died from causes
reasonably associated with fibrotic lung disease
(including respiratory infection, cor pulmonale,
respiratory failure, and pulmonary embolism), it
is of interest that in this middle-aged and elderly
ropulation non-respiratory deaths accounted for
nearly half of the total. In particular, deaths
from cardiovascular disease showed a fourfold
increase, a feature previously noted by Stack
et al.? The explanation may lie in the fact that
death from many causes tends to increase in ill
and debilitated elderly patients. ‘

Of particular interest is the increased incidence
of death from lung cancer. This was observed
in 12% of the present series and was observed
previously by Stack er a2 in four of 68 (7%) and
by Murao et al®* in 8% of 113 patients. More
detailed consideration of lung cancer in CFA
will be discussed elsewhere.!!

This overview of the clinical features of CFA
and their influence on overall survival in a
relatively large population may provide useful
background information for comparative pur-
roses in future studies on pathogenesis and
treatment. In the present study we have also
identified a number of factors influencing survi-
val which must be controlled in any formal
therapeutic trial.

We thank all the physicians at the Brompton
Hospital who allowed us to include their patients
in this study and the many physicans throughout
the United Kingdom who kindly provided follow-
up data. We are grateful to Dr KWF Hinson
for analysing the biopsy and necropsy material
and to Dr David Brown for help with the com-
puter analyses. We are also grateful to Dr
Michael Lebowitz for the analysis of data for
table 7 and for reading and criticising the text.
During the course of the study Dr Burrows was
a Macy Faculty Scholar.
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