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Mortality rates from cryptogenic fibrosing
alveolitis in seven countrles

Richard Hubbard, Ian Johnston, David B Coultas, John Britton

Abstract
Background - Registered mortality from
cryptogenic fibrosing alveolitis (CFA) in
England and Wales has increased sub-
stantially since the specific International
Classification of Diseases code for CFA
was introduced in 1979. However, since a
significant proportion ofdeaths from CFA
are misclassified as post inflammatory
fibrosis (PIF), it is possible that the ob-
served rise in CFA mortality is due to
diagnostic transfer from this code. To in-
vestigate this, and to assess mortality
trends in other countries, annual CFA and
PIF mortality data from England and
Wales, USA, Australia, Scotland, Canada,
New Zealand, and Germany were ana-
lysed.
Methods - Crude annual mortality rates
were calculated and rates standardised by
Poisson regression to allow assessment of
changes over time and comparison be-
tween countries, sexes, and age groups.
The relative trends in mortality from CFA
and PIF were assessed by calculating the
annual ratio of CFA to PIF deaths.
Results - Men were more likely than
women to die from both CFA and PIF
in all countries. The highest standardised
CFA mortality rate occurred in England
and Wales, and the lowest in Germany.
Since 1979 mortality from CFA has in-
creased in England and Wales, Australia,
Scotland and Canada, but there was no
trend in CFA mortality in New Zealand or
Germany. In the USA mortality from CFA
was low and has fallen. Mortality from
PIF increased in all countries except New
Zealand and Germany, and the highest
PIF mortality, together with the greatest
increase over time, was seen in the USA.
Changes over time in the annual ratio of
CFA to PIF deaths in all countries were
small, implying that diagnostic transfer is
not a major cause of the increasing CFA
mortality.
Conclusions - Mortality from CFA con-
tinues to increase in England and Wales
and in many other countries. Diagnostic
transfer from PIF does not appear to be a
major cause of this.
(Thorax 1996;51:711-716)
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Cryptogenic fibrosing alveolitis (CFA) is an
interstitial lung disease which, though first re-
cognised in 1935,' did not receive a specific

International Classification of Diseases (ICD)
code until the ninth ICD revision in 1979.2
Until 1979 deaths from CFA were included in
broader code categories with other diseases
such as chronic interstitial pneumonia. In an
analysis of CFA mortality data for England and
Wales since 1979 we have previously shown
that mortality from CFA increased ap-
proximately twofold between 1979 and 1988,
but that over 40% of deaths coded as post
inflammatory fibrosis (PIF) were also likely to
be due to CFA.3 It is therefore not clear whether
the increase in registered CFA mortality in
England and Wales is the result of diagnostic
transfer from PIF.

In the present study our objectives were to
determine whether mortality from CFA is still
increasing in England and Wales, and to estab-
lish whether CFA mortality has also increased
significantly over time in other countries. We
have also inspected the relative trends in CFA
and PIF mortality to determine whether these
are consistent with a true rise in mortality
from these diseases or are more suggestive of
diagnostic transfer from PIF to CFA. Mortality
rates from CFA and PIF were compared be-
tween sexes, countries, and age groups using
reported annual mortality data for CFA and
PIF in England and Wales, Australia, Canada,
Scotland, Germany, USA, and New Zealand.

Methods
DATA COLLECTION
Annual mortality figures for CFA (ICD code
516.3) and PIF (ICD code 515), together with
annual total population estimates, both sub-
divided by age and sex, were collected for
England and Wales, Scotland, Australia, Ca-
nada, New' Zealand, Germany, and USA for
as many years for which data were available
since 1979. Data for England and Wales were
obtained from the annual mortality statistics
published by the Office of Population Censuses
and Surveys (OPCS).4 Data for Scotland, Aus-
tralia, Canada, New Zealand, and Germany
were obtained by direct application to the
OPCS equivalent for each country, and data
for the USA were downloaded from the Centre
for Disease Control computer database.

COMPARISON OF CFA AND PIF MORTALITY DATA
BETWEEN COUNTRIES, SEXES, AND AGE GROUPS
To compare the rates of mortality between
sexes, age groups, and countries the number
of deaths in each subgroup, together with
the relevant denominator populations, were
summed for the years that data were available
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Table 1 Sex and country specific mortality rates for CFA for data pooled over time

Country Men compared with women Countries compared with England and Wales

Rate ratio 95% CI p value Rate ratio 95% CI p value

England and Wales 2-326 2-225 to 2-432 <0 001 1 000
Scotland 1-829 1-566 to 2-136 <0 001 0-891 0-823 to 0-965 <0 005
Canada 1-887 1 620 to 2 197 <0 001 0 269 0-249 to 0 291 <0 001
Australia 1 993 1-738 to 2-287 <0-001 0-495 0-462 to 0-531 <0-001
New Zealand 1 965 1-403 to 2-751 <0-001 0-672 0 569 to 0-792 <0 001
Germany 1-571 1-000 to 2-468 0 050 0-017 0 014 to 0-022 <0 001
USA 1 806 1 648 to 1-979 <0-001 0 087 0 083 to 0-092 <0-001

and standardised using Poisson regression
modelling with the EGRET statistical package.5
In view of the small numbers of deaths in those
aged under 44 years, age ranges were grouped
together as 0-44, 45-54, 55-64, 65-74, 75-84,
and >85 years.

TIME TRENDS IN CFA AND PIF MORTALITY
Crude annual mortality rates per 100 000
population were calculated for both CFA and
PIF using the total numbers of deaths from
each disease as the numerator and the total
estimated population as the denominator. An-
nual mortality rates were then standardised
with adjustment for age and sex using Poisson
regression modelling. Trends in mortality were
assessed for each country for the population as
a whole, and within specific age groups. Since
minor changes to the rules regarding coding
were implemented in England and Wales in
1983,6 the analysis was repeated using data for
the years from 1984 onwards only. To assess
the relative trends in mortality from PIF and
CFA over time the annual ratios of CFA to
PIF deaths were calculated for each country
and analysed by linear regression.

Results
Data were available for CFA and PIF deaths
in Scotland, Australia, and Canada from 1979
to 1991, in England and Wales from 1979 to
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Figure 1 Rate ratios of age group-specific mortality from
cryptogenic fibrosing alveolitis (CFA) compared with
mortality in the 0-44 year age group pooled over available
time period in England and Wales (U), Scotland (E]),
Canada (*), Australia (O), New Zealand (A),
Germany (A.), and the USA (0).

1992, in the USA from 1979 to 1988, in New
Zealand from 1980 to 1987, and in Germany
from 1987 to 1992.

SEX, AGE GROUP, AND COUNTRY SPECIFIC
MORTALITY RATES FOR CFA FOR DATA POOLED
OVER TIME
After adjustment for age, men were significantly
more likely to die from CFA than women in
all countries (table 1) and, with adjustment for
sex, mortality from CFA appeared to increase
with age in all countries except Germany (fig
1). With adjustment for age and sex there were
significant differences in CFA mortality rates
between countries, with England and Wales
having the highest rate, followed by Scotland,
New Zealand, Australia and Canada, whilst
CFA mortality rates in Germany and the USA
were an order of magnitude lower (table 1).
Since data were available for only a limited
number of years for New Zealand and Ger-
many, the comparison was repeated using only
data from the years in common with England
and Wales, but results were similar (Germany
odds ratio (OR) compared with England and
Wales 0-014, 95% confidence interval (CI)
0-011 to 0-018, p<0-001, New Zealand OR
0-776, 95% CI 0-648 to 0 905, p<0-001).

TIME TRENDS IN COUNTRY AND AGE GROUP
SPECIFIC MORTALITY RATES FROM CFA
The crude CFA mortality rates suggested that
mortality from CFA has increased in England
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Figure 2 Crude mortality rates for cryptogenic fibrosing
alveolitis (CFA) in England and Wales (U), Scotland
(E1), Canada (*), Australia (O), New Zealand (A),
Germany (A), and the USA (0).
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Table 2 Rate ratios for annual increase in CFA mortality

Country Within each country adjusted for age and sex Within each age group adjusted for sex

Rate ratio 95% CI p value 0-44 45-54 55-64 65-74 75-84 >85

England and Wales 1-065 1-059 to 1-071 <0-001 1-018 1-023 1-054* 1-066* 1-070* 1-098*
Scotland 1-035 1-014 to 1-057 <0-001 1-003 1-002 1-043 1-049** 1-031 0-997
Canada 1 045 1-022 to 1-068 <0-001 1-105 1-073 1-032 1 006 1.099* 1-022
Australia 1-077 1-057 to 1-098 <0 001 1-078 1 061 1-020 1-065* 1 115* 1-161*
New Zealand 1-028 0956 to 1-104 NS 1213 0728 1-090 1 015 1-039 0-974
Germany 1-037 0-910 to 1-181 NS 0915 0-971 1-077 0984 1-278 0-868
USA 0-953 0-938 to 0968 <0-001 0.893* 0-941*** 0-921* 0.960** 0-971*** 1-014
* p<0-001; ** p<0-005; *** p<0-05.

Table 3 Sex and country specific mortality rates for PIFfor data pooled over time

Men compared with women Countries compared with England and Wales

Country Rate ratio 95% CI p value Rate ratio 95% CI p value

England and Wales 2-246 2-139 to 2-358 <0-001 1-000
Scotland 1-728 1-512 to 1-975 <0-001 1-456 1-358 to 1-562 <0-001
Canada 1-851 1-745 to 1-964 <0-001 1971 1-898 to 2-046 <0-001
Australia 2215 2-016 to 2-434 <0-001 1-317 1-251 to 1-386 <0-001
New Zealand 2-403 1 662 to 3476 <0 001 0-715 0.599 to 0 855 <0-005
Germany 1-841 1 740 to 1-946 <0-001 1-337 1-289 to 1-386 <0 001
USA 1-754 1-717 to 1-791 <0.001 1-978 1-928 to 2-030 <0.001

and Wales, Scotland, Australia, and Canada
since 1979 (fig 2), although a temporary de-
crease was seen in Scotland in 1984. These
increases were statistically significant after ad-
justment for age and sex (table 2), and when
the analysis was repeated for England and
Wales using data only from 1984 onwards the
increase remained significant (OR for each year
1-038, 95% CI 1P029 to 1P048, p<0-001). In
New Zealand and Germany there was no sig-
nificant trend in CFA mortality and in the USA
there was a significant decrease in mortality
over time. Within each age group significant
increases in mortality over time were confined
to those aged over 65 except for England and
Wales, and in three countries there were either
no age specific increases in mortality over time
(New Zealand and Germany) or mortality was
significantly decreased (USA) (table 2).

SEX, AGE GROUP AND COUNTRY SPECIFIC
MORTALITY RATES FOR PIF FOR DATA POOLED
OVER TIME

Analysis of PIF data revealed that in all coun-
tries, after adjustment for age, men were sig-
nificantly more likely to die from PIF than
women (table 3) and, following adjustment for
sex, mortality from PIF increased with age (fig
3). With adjustment for age and sex there were
significant differences in PIF mortality rates
between countries, with the highest rates oc-
curring in the USA and Canada and the lowest
rates in England and Wales and New Zealand
(table 3). The repeat analysis for New Zealand
and Germany using only data from the years in
common with England and Wales gave similar
results (Germany OR 1-230, 95% CI 1-178 to
1-285, p<0-001, New Zealand OR 0738, 95%
CI 0-616 to 0-883, p<0-001).

TIME TRENDS IN COUNTRY AND AGE GROUP
SPECIFIC MORTALITY RATES FROM PIF
Crude mortality rates for PIF have increased
since 1979 in all countries except New Zealand

and Germany (fig 4), although a temporary
decrease was seen in Scotland in 1987. Fol-
lowing adjustment for age and sex, these in-
creases were significant in all countries except
New Zealand and Germany (table 4). Within
each age group significant increases in PIF
mortality over time were present, pre-
dominantly in the 45-54, 65-74, and 75-84
age groups, except for New Zealand where
there were no significant increases in PIF mor-
tality over time in any age group (table 4).

RATIO OF ANNUAL MORTALITY FROM CFA TO PIF
The annual changes in the ratios of CFA to
PIF deaths were small, although for England
and Wales and Australia the ratio did increase,
and for the USA it decreased significantly over
time (table 5).
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Figure 3 Rate ratios of age group-specific mortality from
post inflammatory fibrosis (PIF) compared with mortality
in the 0-44 age group pooled over available time period in
England and Wales (), Scotland (E, Canada (*),
Australia (O), New Zealand (A), Germany (A), and
the USA (0).
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Table 4 Rate ratios for annual change in PIF mortality
Country Within each country adjusted for age and sex Within each age group adjusted for sex

Rate ratio 95% CI p value 0-44 45-54 55-64 65-74 75-84 >85

England and Wales 1-027 1-021 to 1-033 <0 001 0-989* 1-350*** 1 001 2.237* 1.038* 1-060
Scotland 1-030 1-012 to 1-049 <0.001 0 861 1 169 0 981 1-028 1 065* 1.064***
Canada 1-027 1 019 to 1-036 <0001 1 040 1.684* 1 003 1-032* 1-031* 1-040*
Australia 1 026 1 013 to 1 038 <0.001 0 910*** 1 803*** 1 018 1-022*** 1-047* 1 019
New Zealand 1 014 0-938 to 1-095 NS 1-171 0 642 1-025 1 046 0 938 1 230
Germany 1 011 0 995 to 1-028 NS 1-029 1.448* 0-972 1 012 1.041** 1-040
USA 1-039 1-036 to 1-043 <0.001 1 009 1-383* 1.023* 1.038* 1-046* 1.058*
* p<0 001; ** p<0005; *** p<0 05.
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Figure 4 Crude mortality rates for post inflammatory
fibrosis (PIF) in England and Wales (V), Scotland (O.),
Canada (*), Australia (2), New Zealand (A),
Gernany (A), and the USA (*).

Table S Linear regression of the annual ratios of CFA to
PIF mortality

Country Annual 95% confidence p value
change interval
in ratio

England and Wales 0-042 0 034 to 0-049 <0 0001
Scotland 0-006 -0-014 to 0-026 NS
Canada 0.003 -0 001 to 0 007 NS
Australia 0 020 0 007 to 0 034 0 01
New Zealand -0 003 -0 261 to 0-255 NS
Germany 0 0005 -0 005 to 0 004 NS
USA -0-005 -0 003 to -0006 0 0005

Discussion
This study shows that the increase in registered
CFA mortality in England and Wales from
1979 to 1988 noted previously3 has continued,
and that similar increases have occurred in
Scotland, Australia, and Canada during the
period since 1979 for which data were available
for these countries. Overall, the highest mor-
tality rates for CFA were seen in England and
Wales, followed by Scotland, New Zealand,
Australia, and Canada. The CFA mortality
rates for the USA and Germany were con-
siderably lower than those for the other coun-
tries, and the USA data were exceptional in
demonstrating a significant fall in CFA mor-
tality over time. Temporary decreases in re-
ported CFA mortality were noted in Scotland
in 1984 and in New Zealand in 1985, and in
PIF mortality in Scotland in 1987; the reasons
for this are not clear. In all countries men were

significantly more likely to die from CFA than
women, and there was a trend towards in-
creasing mortality from CFA with increasing
age. For all countries except the USA and
Germany the trends in PIF mortality were
similar to those for CFA mortality, and sig-
nificant increases over time were seen in PIF
mortality in England and Wales, Scotland, Ca-
nada, and Australia. In contrast to CFA, PIF
mortality rates in the USA and Germany were
of a similar magnitude to those for other coun-
tries and, in the USA, PIF mortality increased
significantly over time. The patterns of PIF
mortality rates for the different ages and sexes
were similar to those for CFA with men more
likely to die from PIF than women and mor-
tality increasing with age but, in contrast to
CFA, PIF mortality was also increasing over
time in the 45-54 year age group.
Although the increases seen in the number

of registered deaths from CFA may reflect a
true increase in mortality, they could also be
the result of changes in diagnostic labelling -
either by the physician assigning the cause of
death for a patient or during subsequent coding
of the cause given on the death certificate. The
accuracy of death certificate coding has been
investigated for England and Wales and the
specificity of CFA mortality coding found to
be high at 83%. However, a substantial pro-
portion of deaths (45%) coded as PIF were
also found to meet diagnostic criteria for CFA.
Thus it is possible that decreasing use ofthe less
specific PIF code over time, with an increase in
the use of the specific code for CFA, may
explain the rises seen in CFA mortality rates.
If such diagnostic transfer were an important
factor then PIF mortality should have fallen
over time, or at least the ratio of CFA to PIF
mortality should have increased. However, in
the four countries in which an increase in CFA
mortality occurred, simultaneous increases
were seen in PIF mortality and annual changes
in the ratio of CFA to PIF deaths were small.
Thus, it appears unlikely that diagnostic trans-
fer was a major contributor to the increase in
CFA mortality in these countries.
Changes to the actual practice of coding may

also influence reported mortality. In 1984 the
rules in England and Wales were altered to
come into line with the recommendations of
the World Health Organisation, such that in
cases in which an unspecified pneumonia was
recorded in the first part of the death certificate
the underlying cause of death was coded ac-
cording to the diagnosis given in the second
part. To assess the effects of this change dual

714

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.51.7.711 on 1 July 1996. D

ow
nloaded from

 

http://thorax.bmj.com/


Mortality rates frvm cryptogenic fibrosing alveolitis in seven countries

coding using both sets of rules was used in
19846 and, as might be expected, the number
of deaths reported as being from CFA was
increased under the new rules. The amount of
this increase was 6%, and this effect can be
seen in the plot of crude mortality from CFA
as an upward step in 1984. However, although
this change may explain some of the increase
in CFA mortality seen in England and Wales in
1984, it cannot explain the progressive increase
seen both before and after this time. Fur-
thermore, when data for the years before 1984
were excluded and the analysis repeated, the
significant trend remained.
Changes in clinical practice leading to an

increased recognition of fibrotic lung diseases
may also produce changes in registered mor-
tality rates from CFA. It is likely that more
detailed investigation of patients during the
1 980s and 1 990s, particularly amongst the
elderly, has contributed to an increase in
ascertainment of CFA mortality. Ultimately,
however, the effect of increased diagnostic as-
certainment on reported mortality should
diminish with time as the registered rate ap-
proaches the true one, and to date this does
not appear to have occurred in any of the four
countries where CFA mortality is currently
increasing. From this it follows that, ifincreased
case ascertainment is responsible for the in-
creases in registered CFA mortality, then a
substantial proportion of CFA deaths still re-
main undiagnosed, or at least unregistered as
such.
Another explanation for the trends in CFA

and PIF mortality is that they reflect a true
increase in mortality from CFA in England and
Wales, Scotland, Canada, and Australia. What
might explain, however, the different trends in
CFA mortality seen in the USA, Germany, and
New Zealand? The CFA mortality rates for the
USA are particularly unusual since they are
low relative to other countries and are falling
significantly over time. If the USA had the
same mortality rate from CFA as England and
Wales then the expected number of deaths
would be approximately 2500 when, in fact,
the average number of deaths reported each
year from CFA is currently less than 200. This
suggests that either the disease is far less com-
mon in the USA than in England and Wales
or that there are marked differences in the
diagnosis or coding of CFA deaths in the USA.
The best estimate of CFA prevalence in Eng-
land and Wales is six per 100 000' based on a
case control study in Nottingham, whilst that
for the USA is 20 per 100000 derived from
a population based registry in New Mexico.8
Although different methods were used to pro-
duce these figures, they certainly do not suggest
that the disease is less common in the USA.
Assuming patients with CFA to have a mean
survival time of five years,9 these estimates of
CFA prevalence suggest that the incidence (and
therefore the approximate death rate) of CFA
in the USA should be in the range of 1-4
per 100000 per year, and thus an estimated
2500-10000 people with CFA will die each
year in the USA. The simplest explanation for
the difference between the observed number

of deaths of 200 and the expected number of
between 2500 and 10 000 is that deaths from
CFA in the USA are systematically coded as
PIF and this, in turn, explains why the PIF
mortality rates are so high. Evidence to support
this hypothesis is provided by the investigation
of the 51 cases of CFA from the New Mexico
Interstitial Lung Disease Registry who died
during follow up (personal communication, Dr
D Coultas). For these cases PIF was recorded
on the death certificates of 39% and CFA in
only 22%. Examination of the vital statistics
for these cases revealed that none had been
coded as dying from CFA, but that 33% were
coded as dying from PIF. The data for Germany
show similar trends to those from the USA
and, although the expected number of deaths
each year is 800-3200, the average number of
reported deaths is less than 20 and here also
systematic miscoding of CFA as PIF may be
occurring. In New Zealand the CFA mortality
rates are similar to those in England and Wales
and PIF mortality rates are lower. Here, the
absence of any clear trend in CFA mortality
may be partly explained by the fact that data
were only available for a limited number of
years.

In all countries men were significantly more
likely to die from CFA than women, and in all
except Germany there was a trend towards
increased mortality with age. These findings
are consistent with those from clinical case
series'0- and the New Mexico Interstitial Lung
Disease Registry8 and, although the reason for
the gender difference is unknown, they raise the
possibility that traditionally male occupational
exposures may be risk factors for the disease.
Two case control studies, together with a series
of case reports, have suggested that exposure
to metal dust and wood dust may be associated
with CFA.715-19

In conclusion, this study has shown that
mortality from CFA has increased significantly
in several countries since 1979 and that this
trend does not appear to be due to diagnostic
transfer from PIF. In the USA, however, mor-
tality rates from CFA were low and have fallen
significantly over time, and this may reflect
systematic coding of CFA as PIF. The in-
creasing importance ofCFA as a cause of death
and disability, together with the poor response
of CFA to treatment,202' mean that it is im-
portant that the potential cause (or causes) of
this disease are recognised so that steps may
be taken where possible to prevent it.
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