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ABSTRACT: The prognosis and risk factors for bronchiectasis are at present poorly
known. The aim of this study was to examine the long-term prognosis and cause of
death in this disease.
The National Hospital Discharge Register was used to search for patients aged 35–
74 yrs, with newly-diagnosed bronchiectasis in the period 1982–1986. Each of the 842
patients identified was matched with an asthmatic patient and a patient with chronic
obstructive pulmonary disease (COPD), who were of the same age and sex and who
had been treated in hospital at the same time. The use of hospital services by these
subjects was examined up to the end of 1992, and mortality to the end of 1993.
The prognosis for the bronchiectatic patients treated in hospital was better than
that for the COPD patients but poorer than that for the asthmatics; the risk of death
being 1.25 (95% confidence interval (95% CI) 1.15–1.36) for the COPD patients and
0.79 (95% CI 0.71–0.87) for the asthmatics, relative to the bronchiectatic patients.
Bronchiectasis was the main cause of death in 13% of bronchiectatic patients, the risk
of death being increased by a factor of 1.21 in the presence of asthma as the main secondary diagnosis, by 1.31 with COPD, by 1.35 with tuberculosis and its sequelae, and
by 1.32 with some other secondary diagnosis, as compared with cases for which no
secondary diagnosis was indicated.
The fact that the prognosis for bronchiectatic patients is poorer than that for asthmatics points to a continued need for focused care and follow-up, particularly in the
presence of additional illnesses.
Eur Respir J 1997; 10: 2784–2787.

Effective antimicrobial medication, the decline in the
incidence of tuberculosis and the existence of effective
vaccination schemes have improved the prognosis for
bronchiectasis in recent decades [1–3]. According to a
report published in 1940, most patients succumbed before
the age of 40 yrs [4], and even in the 1960s their average
age at death was no more than 55 yrs [5]. The aim of the
present investigation was to examine the long-term prognosis for patients with bronchiectasis and their causes of
death on the basis of register data.
Materials and methods
The National Research and Development Centre for
Welfare and Health maintains a register of all hospital
treatment periods, including patients' social security numbers, dates of admission and discharge and treatment diagnoses. All treatment periods recorded for 1972–1992 with
a principal diagnosis of bronchiectasis (rubrics 518, International Classification of Diseases (ICD) eighth revision,
up to 1986, and 494, ICD ninth revision, from then onwards), asthma (493, ICD, eighth and ninth revisions) or
chronic obstructive pulmonary disease (COPD) (491–492,
ICD eighth revision, and 491, 492 and 496, ICD ninth revision) were collected from the register.
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A patient with bronchiectasis was considered to be a
new case if he or she had been treated in hospital for this
disease on or after January 1, 1982, but not 1972–1981, and
new asthmatics and COPD patients were defined in the
same way. Data on all new patients aged 35–74 yrs treated
for these diseases in 1982–1986 were collected from the
register, comprising 842 with bronchiectasis, 15,208 with
asthma, and 10,115 with COPD.
Each new bronchiectatic patient was matched with one
new asthmatic and one new COPD patient of the same sex
and with the same year of birth, who had been discharged
from hospital as close as possible to the same date. The
average discrepancy in discharge dates was 5.1 (SD 5.9)
days for the control asthmatics and 26.0 (SD 48.9) days for
the control COPD patients.
Secondary diagnoses were utilized by collecting all
treatment periods recorded for new bronchiectatic patients
between 1982 and 1986 in which bronchiectasis had been
the main diagnosis and asthma (493), COPD (491 and 492,
ICD eighth revision, and 491, 492 and 496, ICD ninth
revision), tuberculosis and its sequelae (010–019, Y34.09,
Y34.19 and Y34.29, ICD eighth revision, and 010–018
and 137, ICD ninth revision), or some other diagnosis code,
had appeared as the main secondary diagnosis for the first
time in 1982–1992. The effects of these secondary diag-
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noses on the prognosis for the new bronchiectatic patients
could then be assessed.
From December 31, 1993, mortality data on all the new
asthmatic, bronchiectatic and COPD patients aged 35-74
yrs, who had been treated in hospital in 1982–1986, were
obtained from Statistics Finland. Kaplan-Meier survival
analysis was then used to analyse the survival times, and
the Cox regression procedure with time-constant covariates for the predictor variables in the cumulative survival
function. The results were presented as risk ratios with
95% confidence intervals (95% CIs). Statistical calculations were performed using the Statistical Package for the
Social Sciences (SPSS) release 7.0 for Windows.

Results

whereas 25% of the males had died within 9.0 yrs. By
contrast, 25% of the COPD patients had died within 5.2
yrs, the figures being 3.2 yrs for the males and 8.4 yrs for
the females.

Causes of death
The primary disease was the cause of death for 13% of
the bronchiectatic patients, whilst 22% of the deaths were
of cardiac origin, 10% attributable to COPD, 5% to pneumonia, and 2% to asthma. The main cause of death among the asthmatics was cardiac disease (39%), whereas the
COPD patients had mostly died of their primary disease,
(28%). Pneumonia had been the cause of death for 3% of
the former and 4% of the latter.

Mortality and survival

Risk factors

The new bronchiectatic patients comprised 372 males,
of average age 56 (SD 11) yrs and 470 females of average
age 55 (SD 11) yrs. They had an average of 2.2 treatment
periods (range 1–51) in 1982–1992, with bronchiectasis
as the main diagnosis. There had been 239 deaths (28%),
54% of them male, by the end of 1993, at which point the
longest follow-up had lasted for 12.9 yrs. Correspondingly, 165 of the new asthmatics had died (20%), 60% of
them male, and 319 of the new COPD patients (38%), of
which 58% were male.
The prognosis for the bronchiectatic patients was
poorer than that for the asthmatics but better than that for
the COPD patients (fig. 1), the risk of death being 0.79
(95% CI 0.71–0.87) for the former and 1.25 (95% CI
1.15–1.36) for the latter, relative to that of the bronchiectatic patients. The outcome regarding the new bronchiectatic patients was that 25% of them died over a follow-up
period of 8.8 yrs, 25% of the males within 6.8 yrs and
25% of the females within 10.7 yrs. In the case of the asthmatics, total mortality and female mortality had not
reached 25% within the follow-up period 1982–1993,

The risk of death was 1.28 times greater for the male
bronchiectatic patients than for the females (95% CI 1.13–
1.46), and higher among more elderly cases, each year
increasing the risk by 11% (95% CI 9–12%).
A secondary diagnosis was stated for half of the patients treated in hospital for bronchiectasis in 1982–1992,
this being asthma in 39 cases (5% of the total bronchiectasis group), COPD in 116 (14%), tuberculosis and its sequelae in 46 (6%), and some other diagnosis in 237 (28%).
Those without secondary diagnoses were found to survive
better (fig. 2), whilst asthma as the main secondary diagnosis increased the risk of death by a factor of 1.21 (95%
CI 0.86–1.71) relative to the cases without a secondary
diagnosis, COPD by 1.31 (95% CI 1.08–1.58), tuberculosis and its sequelae by 1.35 (95% CI 1.02–1.77), and some
other secondary diagnosis by 1.32 (95% CI 1.12–1.54).
Repeated treatment periods with bronchiectasis as the
main diagnosis had no impact on the prognosis, each additional treatment period increasing the risk of death by
1.6% (95% CI -1.4% to +4.7%).
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Fig. 1. – Survival of new asthma (
), bronchiectatic (
) and
chronic obstructive pulmonary disease (
) patients, aged 35–74 yrs
treated in hospital in 1982– 1986.
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Fig. 2. – Effects of secondary diagnoses on the survival of new
bronchiectatic patients, aged 35–74 yrs, treated in hospital in 1982–
1986.
: no secondary diagnosis;
: asthma;
: tuberculosis;
: chronic obstructive pulmonary disease.
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Discussion
The principal findings reported here, that 25% of the
bronchiectatic patients had died within 9 yrs (13% of their
primary disease), and that their survival was poorer than
for the asthmatics, although better than that of the COPD
patients, are in agreement with the observation that bronchiectasis was the primary cause of death for some 10% of
patients with this disease in the 1970s and 1980s [6, 7],
but deviate from the data published in the 1940s indicating
that bronchiectasis was the primary cause of death in 78%
of such patients who succumbed during the follow-up
period [4]. It should be noted, however, that the investigations differ in terms of population and methods. Overall,
the literature about the prognosis of bronchiectasis has
been very limited, especially during the last 10 yrs.
The discharge register maintained by the National
Research and Development Centre for Welfare and Health
is an extensive one, covering all the hospitals in Finland,
and the correspondence between its diagnosis data and
patient records has been found to be good, as high as 95%
[8]. Of the bronchiectasis diagnoses concerned here, 89%
were verified in the units of pulmonary medicine, mostly
by bronchography, which increases their reliability. Highresolution computed tomography (HRCT), now an excellent means of recognizing bronchiectasis, was introduced
to Finland as late as 1989.
Chronic bronchitis clearly merges into bronchiectasis
[7], and it is not easy to distinguish these two diseases.
However, there was less of an overlap with bronchiectasis
in the 842 COPD patients, as 3% of these patients had
bronchiectasis as a main diagnosis in 1972–1992. The
accu- racy of the asthma and COPD diagnoses is improved
by the fact that they are based on hospitalization periods
with an average duration of 1 week. The same version of
the disease classification was in use throughout the above
period, which makes for greater consistency in diagnostic
practices.
Autopsies were carried out on average in 20% of all
dead persons in the whole population in Finland during
the follow-up. The causes of death were judged according
to the death certificates registered in Statistics Finland. It
seems, on the basis of the death certificates, that asthmarelated mortality is underestimated [9] and that the reliability of the certificates with respect to asthma tends to
decrease with the age of the patient [10]. On the other
hand, actual asthma-related deaths in the register of causes
of death can be taken to reflect the real situation, as the
false-positive cases tend to compensate for false-negative
ones [11]. COPD is evidently underrecorded as a cause of
death [12], and the same is true of bronchiectasis.
Although the material used here is selective, as it
ignores out-patient cases, it can be assumed to reflect the
relationship between the prognoses for asthma, bronchiectasis and COPD correctly, as these diseases are all virtually equally severe when treated in hospital.
While bronchiectasis is characterized by an inflammatory "vicious circle" [13] which has to be managed by
means of interventions, COPD can be regarded as a progressive disease resistant to treatment [14], and asthma as
a progressive disease in which the advance can be slowed
down by anti-inflammatory medication [15]. Total mortality among persons developing asthma at over 35 yrs of age
differs from that observed in the population as a whole

only if some other pulmonary disease is also present [16].
The results obtained here can, thus, be considered consistent with the pathophysiology of these diseases and the
treatment practices employed.
The fact that the prognosis for male bronchiectatic patients is worse than that for females may be attributable to
the longer life expectancy of Finnish females and the higher prevalence of smoking among males. Repeated treatment periods have no effect on mortality, being in part
rehabilitative and, thus, serving to improve the prognosis.
This is also true of asthma [17].
Tuberculosis is an example of a necrotizing pneumonia
with sequelae that may be extensive parenchymal destruction and fibrosis [1], leading to a restrictive ventilation
deficit but also to chronic airways obstruction [18]. Obstructive pulmonary diseases impair clearance of the lungs
[19, 20], and apparently to a higher degree if accompanied
by bronchiectatic. The prognosis for bronchiectatic patients
is impaired by the presence of diseases of the airways [7,
21], which is in agreement with the present findings.
The introduction of high-resolution computed tomography has improved the diagnosis of bronchiectasis, and
emphasis should now be placed on the role of treatment
and follow-up measures, and the influence of concomitant
diseases, as the prognosis for these patients is poorer than
that for asthmatics.
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