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Rosa-Maria Girón6, Luis Máiz Carro7, David de la Rosa Carrillo8 and
Casilda Olveira9
Affiliations: 1Pneumology Service, Hospital Universitario y Politécnico La Fe, Valencia, 2CIBER de
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ABSTRACT Bronchiectasis is a multidimensional disease and, therefore, its severity or prognosis cannot
be adequately quantified by analysing one single variable. The objective of the present study was to develop
a multidimensional score that classifies the severity of bronchiectasis according to its prognosis.
This is an observational multicentre study including 819 patients diagnosed with non-cystic fibrosis
bronchiectasis using high-resolution computed tomography. 397 subjects were selected at random to
construct the score while the remaining 422 were used for its validation. The outcome was 5-year all-cause
mortality after radiological diagnosis. A logistic regression analysis was used to select the variables included
in the final score.
The final seven-point score incorporated five dichotomised variables: forced expiratory volume in 1 s %
predicted (F, cut-off 50%, maximum value 2 points); age (A, cut-off 70 years, maximum value 2 points);
presence of chronic colonisation by Pseudomonas aeruginosa (C, dichotomic, maximum value 1 point);
radiological extension (E, number of lobes affected, cut-off two lobes, maximum value 1 point); and
dyspnoea (D, cut-off grade II on the Medical Research Council scale, maximum value 1 point) to construct
the FACED score. The validation cohort confirmed the score’s validity.
We conclude that this easy-to-use multidimensional grading system proved capable of accurately
classifying the severity of bronchiectasis according to its prognosis.
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Introduction
Bronchiectasis is a permanent and, usually, progressive bronchial dilation resulting from the infection and
chronic inflammation of the airway, leading to destruction and remodelling of the bronchial wall [1–3].
Bronchiectasis is associated with chronic and frequently purulent expectoration, multiple exacerbations and
progressive, potentially disabling dyspnoea. These events gradually worsen the health-related quality of life
and lung function of affected patients [4–6]. In recent years, bronchiectasis has become a major health
concern for several reasons: a significant increase in the number of diagnoses [7, 8], the increase in the
mortality rate [9] and in hospital admissions [10], the considerable health costs involved (US$7827 per
hospitalisation) [10], its negative impact on the quality of life [6] and pulmonary function of patients
(annual loss of nearly 50 mL of forced expiratory volume in 1 s (FEV1)) [5] and its deleterious effects on
underlying diseases [11].
Several single variables have been used to predict key outcomes of bronchiectasis, such as decline in lung
function, various clinical parameters, radiological extension and the presence of chronic colonisation by
Pseudomonas aeruginosa [9, 12, 13]. However, as with other airways diseases, the severity and prognosis of
bronchiectasis cannot be adequately defined with one single variable. In chronic obstructive pulmonary
disease (COPD), for example, some authors have noted a low correlation between symptoms and
pulmonary function [14], and this has led to the construction of easy-to-use, multidimensional indices that
have provided a more accurate prognosis value than the parameter normally used (FEV1 in the case of
COPD) [15, 16]. With this study, we aimed to create and validate an easy-to-use multidimensional grading
system that could classify the severity of non-cystic fibrosis (CF) bronchiectasis more accurately than any
single variable, according to its capacity to predict the 5-year risk of all-cause mortality.

Methods
Design
We describe an observational, multicentre study of historical cohorts involving seven Spanish centres with
multidisciplinary and protocolised monographic outpatient clinics in non-CF bronchiectasis.
Patients
839 consecutive patients were included, all aged o18 years and diagnosed with non-CF bronchiectasis
before December 31, 2005, with a wide-ranging aetiology, radiological extension and clinical and functional
impairment. Those patients whose vital state was unknown at the end of the follow-up were excluded. CF
was excluded by two negative results of sweat tests conducted in those patients with bronchiectasis of
unknown evident cause, or with a clinical presentation compatible with CF [17]. The study was approved by
the Hospital General Universitario (Valencia, Spain) ethics and research committee (registration number
0088-89-2011).
Diagnosis of bronchiectasis
Bronchiectasis was diagnosed by high-resolution computed tomography scan of the chest in patients with a
compatible clinical presentation, interpreted by specialist radiologists with extensive experience in the
diagnosis of bronchiectasis. High-resolution images were obtained at full inspiration at 1-mm collimation
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FIGURE 1 Flow chart of the study.
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TABLE 1 Comparative characteristics of the score’s construction and validation cohorts
Variables
Subjects n
Age years
Male
Body mass index kg?m-2
Dyspnoea mMRC score
Smoking pack-years
Appearance of sputum
Mucous
Mucopurulent
Purulent
Respiratory insufficiency
Number of affected lobes
Idiopathic bronchiectasis
FEV1 % predicted
FVC % predicted
Chronic colonisation
Pseudomonas aeruginosa
Haemophilus influenzae
Multiresistant Gram-negative bacteria
Isolation of Staphylococcus aureus
Isolation of fungi
Isolation of atypical mycobacteria
Exacerbations in previous year
Hospitalisations in previous year
Chronic treatment
Systemic antibiotics
Inhaled antibiotics
Macrolides
Oral corticosteroids
Death

Initial cohort

Construction cohort

Validation cohort

819
58.7¡17.6
356 (43.5)
25.7¡4.7
1.53¡1.16
5.79¡18.1

397
59.2¡17.4
176 (44.3)
26.1¡4.28
1.57¡1.17
5.59¡18.23

422
58.3¡17.7
180 (42.6)
25.35¡4.98
1.5¡1.15
5.96¡17.9

199 (24.5)
145 (17.7)
145 (17.7)
83 (10.1)
2.52¡1.2
310 (37.9)
68.9¡25.9
76.4¡20.3

101 (25.4)
106 (26.7)
40 (10.1)
39 (10.1)
2.45¡1.12
154 (38.8)
68.5¡25.6
76¡20.1

98 (23.3)
39 (9.3)
105 (25)
44 (10.6)
2.59¡1.17
156 (37)
68.7 (26.3)
76.7¡20.6

260 (31.8)
126 (15.4)
40 (4.8)
42 (5.1)
178 (21.7)
23 (2.8)
2.52¡2.2
0.7¡1.2

126 (31.8)
62 (15.6)
18 (4.5)
19 (4.8)
87 (21.9)
14 (3.5)
2.47¡2.1
0.72¡1.3

134 (31.8)
64 (15.2)
22 (5.2)
23 (5.5)
91 (21.9)
9 (2.1)
2.57¡2.3
0.67¡1.2

59
146
110
39
154

28 (7.1)
75 (18.9)
54 (13.6)
18 (4.5)
79 (19.9)

31 (7.35)
71 (16.8)
56 (13.3)
21 (4.9)
75 (17.8)

(7.2)
(17.8)
(13.4)
(4.7)
(18.8)

Data are presented as mean¡SD or n (%), unless otherwise stated. mMRC: modified Medical Research Council; FEV1: forced expiratory volume in
1 s; FVC: forced vital capacity.

and 10-mm intervals from the apex to the base of the lungs. The presence of bronchiectasis was based on
criteria published by NAIDICH et al. [18]. The extent of the bronchiectasis was evaluated according to the
number of pulmonary lobes and segments affected, with the lingula and middle lobe considered as
independent lobes. A small bronchiectasis, only visible in a single pulmonary segment, was not considered,
as this can appear in a significant percentage of the healthy population, as previously reported [19].

Follow-up and end-point of the study
The vital status of all patients was determined at 5 years of follow-up, calculated from the date of
radiological diagnosis of bronchiectasis. Therefore, only consecutive patients diagnosed with bronchiectasis
before December 31, 2005 were considered. Death and its causes were confirmed by means of computerised
hospital data or official death certificates in each centre. This follow-up period was chosen on the basis of
the only long-term analysis of mortality in bronchiectasis to date, published by KEISTINEN et al. [20], who
found a mortality rate of 25% after 9 years of follow-up. Accordingly, we considered that 5 years of followup from the radiological diagnosis of bronchiectasis would be sufficient to obtain a percentage of deaths
with adequate statistical power for the construction and validation of the proposed score
Initial selection of variables
The same standardised protocol was used in all the centres for the diagnosis and follow-up of patients
(online supplementary material). According to these criteria, 12 variables were initially eligible for the score:
age, sex, body mass index, degree of dyspnoea, macroscopic appearance of sputum, number of lobes
affected, chronic colonisation by P. aeruginosa, isolation of atypical mycobacteria, isolation of fungi,
number of hospitalisations in the previous year, FEV1 % predicted and respiratory insufficiency.
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41
57.6¡13.2
11 (27)
11 (26.8)
3 (7.3)
11 (26.8)
16 (39)
1.73¡1
25 (61.5)
2 (5)
2.17¡1.1
70.8¡26.5
15 (36)
0.76¡1
6 (15)

181
70.6¡8.9
85 (47)
76 (42)
5 (2.8)
17 (9.4)
83 (46)
2.06¡1
80 (44.2)
43 (24)
2.56¡1.3
60.2¡21.5
32 (18)
0.29¡0.7
52 (29)

Hospital 2

0.98¡1.5
51 (16)

105 (33)

6 (2)
2.45¡1
76.3¡26.6

69 (21.7)
77 (24.2)
61 (19.2)
111 (35)
1.22¡1.21
126 (39.6)

318
54.4¡18.99
146 (46)

Hospital 3

0.41¡0.7
6 (8)

41 (56)

5 (7)
1.96¡0.6
67.5¡22.1

23 (31.5)
2 (2.7)
22 (30.1)
26 (36)
1.22¡1.37
35 (47.9)

73
45.4¡18.6
22 (30)

Hospital 4

0.73¡1.4
21 (21)

30 (30.3)

9 (9)
2.82¡1.1
62.3¡26.6

38 (38.4)
8 (8.1)
15 (15.2)
38 (38)
0.94¡0.9
51 (51.2)

99
56.5¡16.7
45 (45.4)

Hospital 5

0.66¡1
12 (14)

21 (25)

11 (13)
2.87¡1.54
71.5¡26.2

30 (36.1)
4 (4.8)
21 (25.3)
28 (34)
1.28¡1.1
44 (53)

83
61.7¡13.4
34 (41)

Hospital 6

1¡1.25
5 (21)

9 (38)

5 (21)
2.96¡1.2
54.9¡20.5

10 (41.7)
1 (4.2)
6 (25)
7 (29)
1.46¡0.9
10 (41.7)

24
67.4¡12.1
14 (58)

Hospital 7

Data are presented as mean¡ SD or n (%), unless otherwise stated. n5819. mMRC: Modified Medical Research Council; FEV1: forced expiratory volume in 1 s.

Subjects n
Age years
Male
Aetiology
Post-infection
Immunodeficiency
Other
Idiopathic
Dyspnoea mMRC score
Mucopurulent or purulent
sputum
Respiratory insufficiency
Lobes affected
Post-bronchodilator FEV1 %
predicted
Chronic colonisation of
Pseudomonas aeruginosa
Hospitalisations in previous year
Death

Hospital 1

TABLE 2 Characteristics of the patients in the initial cohort in relation to their hospital of origin

0.0001
0.002

0.0001

0.0001
0.0001
0.0001

0.0001
0.0001

0.0001
0.003
0.0001

ANOVA p-value
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TABLE 3 Comparative characteristics of the living and dead patients after 5 years of follow-up of the construction cohort
Variables
Subjects n
Age years
Male
Body mass index kg?m-2
Dyspnoea mMRC score
Smoking pack-years
Appearance of sputum
Mucous
Mucopurulent
Purulent
Respiratory insufficiency
Number of lobes affected
Idiopathic bronchiectasis
FEV1 % predicted
FVC % predicted
Chronic colonisation
Pseudomonas aeruginosa
Haemophilus influenzae
Multiresistant Gram-negative bacteria
Isolation of Staphylococcus aureus
Isolation of fungi
Isolation of atypical mycobacteria
Exacerbations in previous year
Hospitalisations in previous year
Chronic treatment
Systemic antibiotics
Inhaled antibiotics
Macrolides
Oral corticosteroids

Dead

Survivors

79
71.6¡11.1
49 (62)
26.5¡4.3
2.71¡0.97
9.6¡27.7

318
56.16¡17.3
127 (39.9)
25.9¡4.3
1.25¡1
4.9¡15.9

13 (16.5)
20 (25.3)
14 (17.7)
21 (27)
2.82¡1.2
29 (36.7)
46.6¡20.3
64.1¡19.3

88 (27.7)
86 (27)
26 (8.2)
18 (5.7)
2.35¡1.19
125 (39.3)
73.9¡23.7
78.9¡19.2

0.0001
0.001
0.38
0.0001
0.0001

38 (48.1)
16 (20.3)
6 (7.6)
5 (6.3)
22 (27.8)
6 (7.6)
3¡2.7
1.39¡1.85

88 (27.7)
46 (14.5)
12 (3.8)
14 (4.4)
65 (20.4)
8 (2.5)
2.32¡1.86
0.57¡1.1

0.0001
0.11
0.13
0.32
0.10
0.04
0.07
0.013

18 (5.7)
48 (15.1)
37 (11.6)
12 (3.8)

0.01
0.0001
0.011
0.12

10
27
18
6

(12.7)
(34.1)
(22.8)
(7.6)

p-value

0.0001
0.0001
0.32
0.0001
0.13
0.028

Data are presented as mean¡SD or n (%), unless otherwise stated. mMRC: modified Medical Research Council; FEV1: forced expiratory volume in
1 s; FVC: forced vital capacity.

Construction of the score
The initial sample of 819 patients was divided randomly into two similarly sized groups by means of a
computer programme (SPSS, version 17.0; IBM, Armonk, NY, USA). The first group comprised 397
patients and was used to construct the initial score (construction cohort) (fig. 1). Of the 12 variables that
were initially selected, only those with a statistically significant capacity to predict the probability of death
after 5 years of follow-up were chosen for the final score. Once these variables were known, they were
dichotomised to facilitate the calculation of the score. We then calculated the predictive capacity of the
constructed score in order to determine its validity. This would allow us to classify bronchiectasis according
to its severity, on the basis of the score’s capacity to predict the probability of 5-year all-cause mortality
(0–2 points: mild bronchiectasis, 3–4 points: moderate bronchiectasis and 5–7 points: severe bronchiectasis).
Validation of the score
The second randomised half of the initial sample comprised 422 patients and was used to validate the
constructed score (validation cohort) (fig. 1). This was evaluated by analysing whether the predictive
capacity of the score using the validation cohort and its division into the three severity groups showed any
significant differences when compared with the same analyses using the data from the construction cohort.
Statistical analysis
Data for the quantitative variables were tabulated as mean¡SD, while the qualitative variables were
tabulated as the absolute values and the percentage of the total (online supplementary material).

Results
Characterisation of the sample
20 patients were excluded due to the fact that their vital state was unknown at the end of the follow-up
(fig. 1). Table 1 shows the baseline characteristics of the 819 patients finally included in the study, as well as
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TABLE 4 Predictive capacity for mortality of the 12 initial eligible variables for inclusion in the score

Age years
Dyspnoea mMRC score
Post-bronchodilator FEV1
Lobes affected
Chronic colonisation by Pseudomonas aeruginosa
Body mass index kg?m-2
Sex
Isolation of fungi
Isolation of atypical mycobacteria
Purulence of sputum
Hospitalisations in previous year
Respiratory insufficiency

OR (95% CI)

p-value

1.08 (1.04–1.11)
2.42 (1.23–4.8)
0.96 (0.94–0.97)
1.41 (1.07–1.86)
1.95 (1.01–3.76)
0.95 (0.87–1.05)
1.64 (0.82–3.25)
1.22 (0.52–2.86)
1.9 (0.42–8.72)
0.8 (0.5–1.15)
1.18 (0.95–1.45)
1.91 (0.77–4.8)

0.001
0.01
0.0001
0.016
0.045
0.30
0.16
0.65
0.41
0.21
0.14
0.16

Bold indicates statistical significance. mMRC: modified Medical Research Council; FEV1: forced expiratory volume in 1 s.

the comparison between the construction (n5397) and validation (n5422) scores. The mean¡SD age of
the overall sample was 58.7¡17.6 years, with 32.3% aged o570 years. 56% were female and 31.8%
presented chronic colonisation by P. aeruginosa. There were 154 (18.8%) deaths during follow-up, the most
frequent cause being respiratory disease (42.9%), followed by neoplasias (9.1%) and cardiovascular
disorders (9.1%). The most frequent known aetiology of bronchiectasis was post-infectious (including posttuberculosis), in 29.3% of the cases, followed by immunodeficiency (8.3%), COPD (3.5%), ciliary
dyskinesia (3.2%) and systemic diseases (2.1%). 37.9% were of unknown aetiology. 22% of cases were cystic
bronchiectasis. No statistically significant differences between the construction and validation cohorts were
observed, including the aetiology of bronchiectasis (table 1).
When the patients’ characteristics were compared according to their hospital of origin, significant
differences were observed in relation to their general, aetiological, clinical, functional, radiological and
microbiological variables (table 2). The mean¡SD (range) follow-up was 54.7¡12.9 (1–60) months.

Univariate analysis
Table 3 shows that older age, male sex, greater degree of dyspnoea, presence of purulent sputum, respiratory
insufficiency, poorer pulmonary function values, greater extension of bronchiectasis, higher number of
exacerbations/hospitalisations, chronic colonisation by P. aeruginosa and isolation of atypical mycobacteria
and fungi are related to higher mortality in the construction cohort (considering p,0.1 as significant).
Multivariate analysis: construction of the score
Table 4 shows the results of the logistic regression analysis after including the 12 variables that were initially
selected. The following showed a statistically significant association with 5-year all-cause mortality after
diagnosis: age (OR 1.08, 95% CI 1.04–1.11; p50.001); post-bronchodilator FEV1 % predicted (OR 0.96,
95% CI 0.94–0.97; p50.0001); radiological extension of bronchiectasis (OR 1.41, 95% CI: 1.07–1.86;
p50.016); presence of chronic colonisation by P. aeruginosa (OR 1.95, 95% CI 1.01–3.76; p50.045); and
TABLE 5 Predictive capacity for mortality of the different dichotomised variables included in the final score
OR (95% CI)

Age .70 years versus f70 years
Dyspnoea mMRC score III–IV versus I–II
Post-bronchodilator FEV1 ,50% versus o50%
predicted
Extension .2 lobes versus 1–2 lobes
Chronic colonisation by Pseudomonas aeruginosa
yes versus no

b-coefficient

p-value
Initial

Rounded

4.98 (2.67–9.28)
2.75 (1.46–5.18)
5.19 (2.76–9.75)

0.0001
0.002
0.0001

1.61
1.01
1.65

2
1
2

1.87 (1.01–3.46)
2.37 (1.28–4.58)

0.04
0.006

0.62
0.86

1
1

mMRC: modified Medical Research Council; FEV1: forced expiratory volume in 1 s.
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TABLE 6 Final score, cut-off points of the dichotomised variables and scoring of each variable
Points
Chronic colonisation by Pseudomonas aeruginosa
No
Yes
Dyspnoea mMRC score
0–II
III–IV
FEV1 % predicted
o50%
,50%
Age
,70 years
o70 years
Number of lobes
1–2
.2

0
1
0
1
0
2
0
2
0
1

Maximum score 7 points. mMRC: modified Medical Research Council; FEV1: forced expiratory volume in 1 s.

dyspnoea (OR 2.42, 95% CI 1.23–4.80; p50.01). The optimum cut-off points in the dichotomisation of the
variables were as follows. Age: .70 years versus f70 years; FEV1: .50% pred versus f50% pred; modified
Medical Research Council (mMRC) dyspnoea score: I–II versus III–IV; radiological extension: zero to two
lobes with bronchiectasis versus more than two affected lobes.
Table 5 shows the result of the logistic regression analysis, including as independent variables the five
dichotomised variables that would comprise the final score called FACED. FEV1 (F, b51.65, OR (95% CI)
5.19 (2.76–9.75), p50.0001); age (A, b51.61, OR (95% CI) 4.98 (2.67–9.28), p50.0001); chronic
colonisation by P. aeruginosa (C, b50.86, OR (95% CI) 2.37 (1.28–4.58), p50.006); extension of
bronchiectasis (E, b50.62, OR (95% CI) 1.87 (1.01–3.46), p50.04) and dyspnoea (D, b51.01, OR (95%
CI) 2.75 (1.46–5.18), p50.002). The b-coefficients were rounded in each variable to the nearest whole
number to simplify the final score, as shown in table 6.
Figure 2a shows that the area under the receiver operating characteristic curve (AUC) of the final score to
predict 5-year all-cause mortality was 0.87 (the greater the AUC, the better the prognostic value of the
FACED score. Any AUC .0.8 is considered excellent). Figure 3a shows how the division into three scoring
groups differentiated bronchiectasis into three distinct mortality groups, according to the results of the
Kaplan–Meier analysis: mild (4.3% mortality), moderate (24.7% mortality) and severe (55.9% mortality)
bronchiectasis, given that the log-rank test marked statistically significant differences in the curves when
they were compared two by two. Finally, when the AUC of the cohort of patients was calculated for each
centre, it was .0.80 in every case apart from one centre, where it was 0.77 (range 0.77–0.92).
If we only consider the deaths from respiratory causes, the FACED score presents an AUC of 0.85 (range
0.82–0.89) and is also capable of differentiating, to a statistically significant degree, the three
aforementioned groups of patients in relation to their prognosis (figure 4a).

Validation of the score
Figure 2b shows that the score’s prognostic capacity for mortality in the validation cohort was AUC 0.83,
with no significant differences with respect to the AUC obtained with the construction cohort (C-statistics,
p50.85). Similarly, no appreciable differences were observed when comparing the survival curves generated
by the above mentioned division into the different scoring groups using the construction and validation
cohorts (fig. 3b). Finally, using only the deaths from respiratory causes, it can be seen that the AUC is 0.86
(range 0.80–0.92), with no significant differences from the construction cohort, and that, like this cohort,
the validation cohort differentiates the three prognosis groups to a statistically significant degree (fig. 4b).

Discussion
Due to the multidimensional nature of bronchiectasis, no single isolated parameter has yet proved to have
sufficient power for any overall determination of its severity or prognosis. Although the measurement of
quality of life could be eligible for this, its application is not generalised and the measuring instruments are
not usually validated for individual use [21, 22]. Therefore, as with other airway diseases such as COPD [14, 15]
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0.4
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FIGURE 2 Receiver operating characteristic curves and areas under the curve (AUC) to determine the overall predictive
value of mortality of the proposed score, using a) the construction cohort (AUC 0.87, 95% CI 0.82–0.91) and b) the
validation cohort (AUC 0.83, 95% CI 0.78–0.89).

and infectious diseases such as pneumonia [23], it is necessary to construct and validate a score that pinpoints
more effectively than any single variable the severity or prognosis of bronchiectasis by embracing the various
clinical, functional, radiological and microbiological aspects characteristic of the disease. This study presents the
construction and validation of a score that it is easy to calculate, obtain and interpret, while also covering all the
aspects mentioned above. This score has been named FACED, an acronym for FEV1, age, chronic colonisation,
extension and dyspnoea.
It should be emphasised that all the variables used for the construction and validation of the score were
recorded as soon as possible after the radiological diagnosis of bronchiectasis (within a maximum of
6 months), apart from the hospitalisations, which corresponded to the year prior to a patient’s admission
into the study. This is crucial for the avoidance, as far as possible, of any initial interference with the various
therapeutic measurements of the prognostic variables studied during the follow-up.
Of the five variables that eventually comprised the score, age and FEV1 presented the greatest predictive
power of mortality. Various studies on patients with non-CF bronchiectasis have demonstrated the
relationship of both these variables with an increase in mortality [12, 13]. The high colinearity between
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Cumulative survival
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Cumulative survival

a) 1.0

0.6
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FIGURE 3 Kaplan–Meier curves for all-cause mortality corresponding to the three bronchiectasis scoring groups (mild
0–2 points, moderate 3–4 points and severe 5–7 points) in a) the construction cohort and b) the validation cohort. Logrank test a) mild bronchiectasis versus moderate bronchiectasis 29.66, p50.0001; mild bronchiectasis versus severe
bronchiectasis 178.65, p50.0001; moderate bronchiectasis versus severe bronchiectasis 35.067, p50.0001; and b) mild
bronchiectasis versus moderate bronchiectasis 20.02, p50.0001; mild bronchiectasis versus severe bronchiectasis 126.81,
p50.0001; moderate bronchiectasis versus severe bronchiectasis 28.28, p50.0001. a) Mild: 10 (4.3%) out of 234 patients
died; moderate: 24 (24.7%) out of 98 patients died; severe: 44 (68.8%) out of 64 patients died. b) Mild: 14 (5.6%) out of
249 patients died; moderate: 22 (21.6%) out of 103 patients died; severe: 38 (55.9%) out of 68 patients died.
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FIGURE 4 Kaplan–Meier curves for respiratory mortality corresponding to the three bronchiectasis scoring groups (mild
0–2 points, moderate 3–4 points and severe 5–7 points) in a) the construction cohort and b) the validation cohort. Logrank test a) mild bronchiectasis versus moderate bronchiectasis 32.55, p50.0001; mild bronchiectasis versus severe
bronchiectasis 178.24, p50.0001; moderate bronchiectasis versus severe bronchiectasis 32.84, p50.0001; and b) mild
bronchiectasis versus moderate bronchiectasis 18.09, p50.0001; mild bronchiectasis versus severe bronchiectasis 120.78,
p50.0001; moderate bronchiectasis versus severe bronchiectasis 26.84; p50.0001. a) Mild: 2 (0.9%) out of 234 patients
died; moderate: 15 (15.3%) out of 98 patients died; severe: 33 (51.6%) out of 64 patients died. b) Mild: 6 (2.4%) out of
249 patients died; moderate: 14 (13.6%) out of 103 patients died; severe: 31 (45.6%) out of 68 patients died.

FEV1 and forced vital capacity made it possible to choose FEV1 to represent the patient’s functional state, as
this is the variable most commonly used in the evaluation of airflow obstruction, the most common
functional pattern in patients with bronchiectasis [24–26]. Although it is possible that other functional
variables, such as those related to exercise tests [27], could have a greater predictive value than FEV1, they
were not taken into account for the construction of this score as they are not generally applied.
The remaining variables, which represent the extension of the disease, the patient’s clinical picture and
microbiological aspects, also presented significant predictive power with respect to mortality, albeit to a
lesser extent than age and FEV1. Dyspnoea is usually a variable with great predictive power in most studies
of airway diseases, independent of lung function, and this is also the case with bronchiectasis [25], so it
should not be surprising that it is one of the components of our score. It was measured using the mMRC
scale [26], as this is simple and widely used. Other clinical findings were related to excess mortality in the
univariate analysis (for example, the macroscopic appearance of sputum), although this was ultimately
excluded from the definitive score in favour of chronic colonisation by P. aeruginosa, with which it is closely
associated. Although the measurement of the quantity of sputum produced per day could be an important
variable, this was rejected because it is not normally evaluated in general visits. The extension of
bronchiectasis, quantified as the number of lobes affected, was incorporated into the score, even though its
relative weight was lower than that of other variables. This choice is supported by authors who have found a
clear dissociation between the radiological extension of bronchiectasis and its clinical and functional aspects
[25], on account of the low correlation between these different variables. Other radiological variables that
are more difficult to obtain and interpret, such as the characteristics of the bronchial wall, were not
included, even though some studies have found them to be very important in the follow-up of these patients
[27, 28]. Lastly, one key characteristic of patients with non-CF bronchiectasis is the microbiological profile.
The microbiological profiles, including fungi and atypical mycobacteria, of the patients in our study were
meticulously analysed. Of all the different possible combinations, the variable that ultimately demonstrated
the greatest capacity to independently predict the probability of 5-year all-cause death was the presence of
chronic colonisation by P. aeruginosa. Neither the presence of chronic colonisation by multiresistant Gramnegative bacilli nor the isolation of Staphylococcus aureus, atypical mycobacteria and fungi, presented any
significant independent predictive power for mortality. Therefore, it was finally decided to include only
chronic colonisation by P. aeruginosa in the score, as this is the only microorganism that has been related in
the current literature with an increase in mortality and a poorer functional evolution in patients with nonCF bronchiectasis [5, 29, 30].
It should be noted that the aetiology of bronchiectasis was not considered for the construction of this score,
since this usually requires a series of time-consuming complementary tests that prevent the score from being
calculated immediately after diagnosis, and therefore limit its application. In any case, the implementation
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of the score does not obviate the need to investigate the aetiologies of bronchiectasis, especially those that
can benefit from specific treatments capable of intervening positively in its evolution [31, 32].
Finally, the predictive capacity of the FACED score was calculated when it was applied only to deaths from
respiratory causes 5 years after the diagnosis of bronchiectasis, where it maintained its high predictive
power (AUC .0.80 in both the construction and validation cohorts). We also observed a significant
discriminatory capacity in the three groups of patients spanning the best and worst prognosis, again in both
the construction cohort and the validation cohort.
Among the strengths of the present study, it is important to stress the very large cohort of patients included,
who were well characterised as a result of their follow-up via a standardised protocol in specialised
outpatient clinics by professionals with great experience in bronchiectasis. Also worthy of note are the
score’s multidimensional nature and the ease with which it can be obtained and interpreted, as it covers the
main fields typical of patients with bronchiectasis. Lastly, an important strength of our results is their
validity in all the participating centres, even though the patients from these centres presented very different
characteristics and aetiologies; this indicates the robustness of the constructed score, as well as confirming
its validation.
One limitation of the study is the possible influence on mortality of the various treatments administered to
the patients over the 5 years of the follow-up. However, although the observational nature of our study
implies the presence of limitations intrinsic to this type of methodology, no medical treatments for non-CF
bronchiectasis have proved to be related to long-term mortality [31, 32]. Finally, an international validation
of the FACED score, including large series of patients with non-CF bronchiectasis, would be desirable.
In conclusion, our results present the construction and validation of the FACED score, which is simple to
use and interpret in patients with non-CF bronchiectasis, as well as being multidimensional, on account of
its assemblage of different key aspects of the disease. It shows an excellent predictive capacity for mortality
and an adequate validation, independent of the varying characteristics of patients from the different
participating centres, including different aetiologies, making it a robust and attractive clinical tool. New
studies are required to evaluate this score’s sensitivity to change by applying therapeutic variables in the
follow-up of these patients.
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Martı́nez-Garcı́a MA, Perpiñá-Tordera M, Soler-Cataluña JJ, et al. Dissociation of lung function, dyspnea ratings
and pulmonary extension in bronchiectasis. Respir Med 2007; 101: 2248–2253.
Medical Research Council Working Party. Long-term domiciliary oxygen therapy in chronic cor pulmonale
complicating chronic bronchitis and emphysema. Lancet 1981; 1: 681–686.
Sheehan RE, Wells AU, Copley SJ, et al. A comparison of serial computed tomography and functional change in
bronchiectasis. Eur Respir J 2002; 20: 581–587.
Lynch DA, Newell J, Hale V, et al. Correlation of CT findings with clinical evaluations in 261 patients with
symptomatic bronchiectasis. AJR Am J Roentgenol 1999; 173: 53–58.
Evans SA, Turner SM, Bosch BJ, et al. Lung function in bronchiectasis: the influence of Pseudomonas aeruginosa.
Eur Respir J 1996; 9: 1601–1604.
Davies G, Wells AU, Doffman S, et al. The effect of Pseudomonas aeruginosa on pulmonary function in patients
with bronchiectasis. Eur Respir J 2006; 28: 974–979.
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