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Objective: The aim of this study was to assess the clinical characteristics and outcomes of
patients with post-tuberculosis (post-TB) bronchiectasis. We also evaluated the performance
of various multidimensional severity score systems to predict mortality, future exacerbation,
and hospitalization.

Methods: We conducted a prospective observational cohort study to evaluate the etiology of
bronchiectasis in 301 patients. Patients fell into three groups: post-TB (129 [43%]), idio-
pathic (76 [25%]), and other (96 [32%]) etiologies of bronchiectasis. Four multidimensional
grading scales, including the Bronchiectasis Severity Index (BSI), the FACED score, and two
derivative versions of the FACED score, Exacerbation (Exa-FACED and E-FACED), were
calculated and compared for each patient.

Results: Patients with post-TB bronchiectasis were predominantly female (61%) with
a mean age of 68+11 years. Moreover, 26% of post-TB bronchiectasis patients were
colonized with Pseudomonas aeruginosa. At baseline, patients with post-TB bronchiectasis
were older, had higher severity scores, and were more likely to have experienced severe
exacerbations that required hospitalization compared to patients with idiopathic bronchiec-
tasis or bronchiectasis arising from other causes. During follow-up, 52% of patients required
hospitalization, 58% had frequent (>2 per year) acute exacerbations, and the overall 5-year
mortality rate was 30%. Five-year survival was efficiently predicted by each of the grading
scales. Although the modified variations of the FACED outperformed the original FACED
scale in predicting forthcoming frequent acute exacerbations and hospitalization, the BSI
outperformed all three systems in this regard.

Conclusion: Patients with post-TB bronchiectasis had higher severity scores than patients
with idiopathic bronchiectasis or bronchiectasis arising from other causes. In addition, all
scoring systems performed adequately in 5-year mortality projections. BSI and the modified
versions of the FACED outperformed the FACED in predicting forthcoming exacerbations
and hospitalizations.

Keywords: bronchiectasis, post-TB bronchiectasis, Bronchiectasis Severity Index, BSI,
FACED score, acute exacerbation, hospitalization, Exacerbation-FACED score, Exa-
FACED score, E-FACED score

Introduction

In 2018, the World Health Organization (WHO) estimated that approximately
10 million people were affected by tuberculosis (TB), and 1.2 million people had
died from the disease." Saudi Arabia is a moderate TB incidence country with an
incidence rate of 10 cases per 100,000 population.' The incidence rate has been
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decreasing over the past 50 years. Moreover, a recent
meta-analysis demonstrated that patients who survived
and completed TB treatment were three times more likely
to die compared to the general population or to matched
controls.” The increased risk of mortality in post-TB
patients has been attributed to permanent lung damage
acquired during the disease duration or treatment but is
not fully understood. Pulmonary sequel involvement
occurs in more than half of TB patients and ranges from
a simple radiological finding to severe pleuro-parenchymal
destruction with severe physiological impairment, which
can lead to respiratory failure and death.”™® Bronchiectasis
is another common complication of TB, and the preva-
lence of post-TB bronchiectasis has been found to range
from 35% to 86% based on radiological findings.®
A recent prospective study of 405 TB patients in Malawi
found that 44% of patients demonstrated bronchiectasis at
the completion of pulmonary TB treatment.” Moreover,
TB is one of the most common causes of bronchiectasis
in developing countries.”'® As post-TB patients are at
increased risk of mortality, it is important to understand
the resulting pulmonary complications to improve patient
care efforts for this high-risk patient group.

Bronchiectasis is currently evaluated by several multi-
dimensional scoring systems, including the Bronchiectasis
Severity Index (BSI), the FACED score, and two deriva-
tive versions of the FACED score: Exacerbation (Exa-
FACED and E-FACED). These multidimensional scoring
systems were designed to assess mortality and to predict
the risk of future acute exacerbations and hospitalizations
of bronchiectasis patients.''™'* The performance of these
multidimensional scoring systems among patients with
post-TB bronchiectasis is unknown. One previously pub-
lished study compared the performance of the BSI and the
FACED scoring system among patients with post-TB
bronchiectasis and found that both scores accurately pre-
dicted mortality at 48 months. However, neither scoring
system had adequate accuracy or power to predict read-
mission or exacerbation.'

The aim of this study was to assess the clinical char-
acteristics and outcomes of patients with post-TB bronch-
with
bronchiectasis or bronchiectasis arising from other causes.

iectasis in comparison to patients idiopathic
Idiopathic bronchiectasis was chosen for comparisons
based on its abundant prevalence and the perception that
idiopathic bronchiectasis has a better prognosis.'®'” In
addition, we assessed the performance of multidimen-

sional severity scoring systems, including the BSI, the

FACED, and the two derivative versions of the FACED,
to predict mortality, future exacerbation, and hospitaliza-
tion among patients with post-TB bronchiectasis.

Patients and Methods

Patient Cohort

The study cohort included patients enrolled in the King
Abdulaziz Medical City-Riyadh bronchiectasis research
database between January 2010 and December 2018. The
aim of the research database is to assess the prevalence,
characteristics, and long-term prognosis of patients with
bronchiectasis. Adult patients were included if they had
a primary diagnosis of bronchiectasis and were able to
perform pulmonary function tests (PFTs). Patients were
excluded if they had a primary diagnosis of cystic fibrosis,
interstitial lung disease, obstructive airway diseases
(COPD, asthma, or bronchiolitis obliterans), active myco-
bacterial infections, or active malignancy. Patients with
multiple co-morbidities or expected survival of less than
one year were also excluded from the study. Patients were
published
guidelines.'®'®'® The study was approved by the institu-

evaluated and managed according to
tional review board of King Abdullah International
Medical Research Center (KAIMRC) in Riyadh, Saudi

Arabia.

Bronchiectasis Diagnosis

The primary diagnosis of bronchiectasis was based on
High resolution computed tomography (HRCT) chest find-
ings and physician diagnosis. The etiology of bronchiec-
tasis was assigned to each patient according to published
guidelines.'®'® Post-TB bronchiectasis was assigned when
history or clinical evidence of TB was evident and radi-
ological findings of bronchiectasis in the same lung zone
previously affected by TB. In the absence of TB history,
the diagnosis was based on the clinical judgment of the
physician and compatible HRCT findings that were sug-
gestive of TB, such as pleuro-parenchymal scarring of the
upper lobes, granuloma, and cavitation. Chronic respira-
tory colonization with bacteria was defined as “the isola-
tion of potentially pathogenic bacteria in sputum culture
on two or more occasions, at least 3 months apart in
a 1-year period”."""'” When a patient was unable to pro-
vide sputum samples, the patient was assumed to have no
colonization. Exacerbation of bronchiectasis was defined
as worsening of respiratory symptoms that required the
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patient to be treated with antibiotics at the exclusion of

other potential causes of deterioration.'®'¢

Multidimensional Severity Scoring of

Bronchiectasis

Four baseline risk prediction models were used, including
the BSI, the FACED score, and the two derivative versions
of the FACED score: Exacerbation-FACED (Exa-FACED)
and E-FACED." ' BSI is calculated based on age, body
mass index (BMI), predicted forced expiratory volume in
one second (FEV1)%, history of respiratory hospitaliza-
tion in the preceding 2 years, number of exacerbations in
the previous year, Medical Research Council (MRC)
Breathlessness Score, Pseudomonas colonization, coloni-
zation with other organisms, and radiological extension of
the disease based on HRCT findings.!' The FACED score
is calculated based on age, predicted FEV1%, MRC
Breathlessness Score, Pseudomonas colonization, and
radiological extension of the disease based on HRCT
findings.'? The two modified versions of the FACED (Exa-
FACED and E-FACED) expanded the original FACED
score to include the number of exacerbations and/or hos-
pitalizations in the previous year in the Exa-FACED and
the number of hospitalizations in the previous year in the
E-FACED.'*!'* All variables in the risk prediction models
were collected prospectively after the original publication
of the BSI and FACED scores in January 2014'"'? and
retrospectively for the Exa-FACED and E-FACED scoring
systems.”’14 Patients were classified as mild, moderate,
and severe as defined in previous publications."™'* All-
cause mortality was evaluated up to 5 years after the
severity score calculation. Additionally, severe acute
exacerbations that required hospitalization were recorded
up to one year after the severity score calculation.

Statistical Analyses

Statistical analyses were performed using standard soft-
ware (SPSS v22 [IBM, Armonk, NY, USA] and MedCalc
v18.11 [MedCalc Software, Ostend, Belgium]). We used
descriptive statistics to summarize the data. Student’s
t-test, Mann—Whitney U-test, Kruskal-Wallis test, chi-
square test, and Fisher’s exact test were used to compare
groups, as appropriate. Survival analyses were performed
using the Kaplan-Meier and Cox proportional hazards
regression methods. Hazard ratios (HRs) and their 95%
confidence intervals (CIs) were determined. Multivariate
logistic regression analyses were adjusted for different

severity scores to compare groups for future acute exacer-
bations and hospitalization. The performance of the sever-
ity scores was evaluated by receiver operating
characteristic (ROC) curves to identify the cut-off points
of the BSI, FACED, Exa-FACED, and E-FACED scales in
predicting mortality, future exacerbations, and hospitaliza-
tions. To compare dependent ROC curves, we utilized
Delong’s method.?® Statistical significance was defined as

a two-sided P-value <0.05.

Results
The study population included 345 patients with bronch-
iectasis who were enrolled in the King Abdulaziz Medical
City-Riyadh prospective bronchiectasis research database.
In total, 44 patients were excluded from analysis due to
lack of PFT data (n=31), lost follow-up data (n=9), or
refusal to participate in the study (n=4). The final study
population included 129 (43%) patients with post-TB
bronchiectasis, 76 (25%) patients with idiopathic bronch-
iectasis, and 96 patients (32%) with bronchiectasis arising
from other causes.

The demographic and clinical characteristics of the
patient cohort as well as comparisons between these char-
acteristics in post-TB bronchiectasis patients and patients
with idiopathic bronchiectasis or bronchiectasis arising
from other causes are detailed in Table 1. The post-TB
bronchiectasis group was predominantly female (61%)
with a mean age of 68+11 years. Additionally, 26% of
post-TB bronchiectasis patients were colonized with
Pseudomonas aeruginosa, and cystic disease was noted
by HRCT in 74% of these patients. The mean frequency
of acute exacerbations in the previous year was 2.8%, and
52% of post-TB bronchiectasis patients had a severe acute
that

patients with post-TB bronchiectasis were older, had

exacerbation required hospitalization. Overall,
higher severity scores, were more likely to have experi-
enced severe exacerbations that required hospitalization,
were less likely to be colonized with Pseudomonas, and
had a lower extent of lobes involvement compared to
patients with idiopathic bronchiectasis (P<0.05 for all
comparisons). Compared to patients with bronchiectasis
that arose from other causes, post-TB bronchiectasis
patients were older, had higher severity scores, had lower
predicted FEV 1%, experienced more acute exacerbations,
required a greater number of hospitalizations, had a higher
extent of lobes involvement, and were more likely to have
cystic disease (P<0.05 for all comparisons) (Table 1).
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Table | Demographic and Clinical Characteristics of the Study Population

Post-TB Bronchiectasis Idiopathic Other Bronchiectasis
(n=129) Bronchiectasis (n=96)
(n=76)
Age, years 681 1% 54x17 5219
Gender, female 79(61%) 55(72%) 66(69%)
BMI, kg/m2 27+7.5 27.7+7.7 28.2+7.4
Smoker/ex-smoker 10(6.7%) 6(7.9%) 6(6.3%)
MRC dyspnea score 2.8 £1.0% 24 1.2 2.3 %11
FEVI1% predicted 62+17.7¢ 67+19.7 69+24.1
Pseudomonas aeruginosa colonization 33(26%)* 32(42%)t 22(23%)
Other organisms colonization 32(25%) 24(32%) 31(32%)
Polymicrobial colonization 12(9%) 14(18%) 12(13%)
Number of acute exacerbations previous year 2.8 +2.9% 2.5 £39 1.7 £2.3
Previous hospitalization 67(52%)*t 22(30%) 29(30%)
Radiologic extension in HRCT chest (Number of lobes) 3.1 £1.0%¢ 3.7 £0.89 26 £1.2
Cystic bronchiectasis 96(74%)% 56(74%) 47(49%)
Severity Score
BSI 10.5 £2.5%¢ 8.1 %19 6.97 £1.9
BSI (mild/moderate/severe), % 12/28/60%% 36/32/32 47119134
FACED 3.8 £2.1%% 2.7 1.7 24 %15
FACED (mild/moderate/severe), % 26/38/36*f 55/24/21 60/27/13
Exa-FACED 4.4 £2.3%f 3.1 1.8 28 1.7
Exa-FACED (mild/moderate/severe), % 21/28/51*¢ 51/21/28 53/25/22
E-FACED 4.8 £1.8%f 3.1 %15 27 14
E-FACED (mild/moderate/severe), % 36/44/20%% 62/22/16 66/2717

Notes: *P<0.05 compared with Idiopathic bronchiectasis. $P<0.05 compared with other bronchiectasis.

Abbreviations: BMI, body mass index; FEV %, forced expiratory volume-one second; MRC, Medical Research Council; HRCT, high resolution computed tomography; BSI,

Bronchiectasis Severity Index; Exa-FACED and E-FACED, Exacerbation (FACED).

Next, we compared the severity scores of the BSI,
FACED, Exa-FACED, and E-FACED multidimensional
scoring systems in post-TB bronchiectasis patients. The
BSI score classified 16 (12%) post-TB bronchiectasis
patients as mild, 36 (28%) as moderate, and 77 (60%) as
severe. In contrast, the FACED score classified 33 (26%)
post-TB bronchiectasis patients as mild, 49 (38%) as mod-
erate, and 47 (36%) as severe (Table 2). There was fair
agreement between the BSI and FACED scores (k=0.28
[95% CI, 0.20 to 0.37], P<0.001). The Exa-FACED score
reclassified 27 (21%) patients as mild, 36 (28%) as mod-
erate, and 66 (51%) as severe, which demonstrated mod-
erate agreement with the BSI score (k=0.50 [95% CI, 0.38
to 0.63], P<0.001). Finally, the E-FACED score reclassi-
fied 47 (36%) patients as mild, 57 (44%) as moderate, and
25 (20%) as severe, which showed fair agreement with the
BSI score (k=0.14 [95% CI, 0.05 to 0.24], P<0.001)
(Table 2).

To evaluate the efficacy of the multidimensional sever-
ity scoring systems, we then compared the calculated

severity scores with the patient outcomes observed during
follow-up. There were 63 (21%) total deaths during the
study period, and the overall 5-year mortality rate was
30% in patients with post-TB bronchiectasis, 18% in
patients with idiopathic bronchiectasis, and 10% patients
with bronchiectasis that arose from other causes. The
mortality rate of patients with post-TB bronchiectasis dif-
fered across the severity scores. According to each of the
scoring systems, low mortality was observed in mild cases
(6-19%), and high mortality was observed in severe cases
(45-57%) (Table 2). Each score demonstrated the ability
to predict 5-year survival. The area under the curve (AUC)
for the BSI score was 0.77 (95% CI, 0.69 to 0.84), which
was not statistically different from that of the FACED
(0.73 [95% CI, 0.64 to 0.80]), Exa-FACED (0.75 [95%
CL 0.66 to 0.82]), or E-FACED (0.77 [95% CI, 0.69 to
0.84]) scores (Figure 1). Kaplan-Meier survival curves are
shown in Figure 2. The overall survival of patients with
post-TB bronchiectasis was similar to that of patients with
idiopathic bronchiectasis (log-rank, P=0.053) and was
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Table 2 Clinical Outcomes of Patients with Post-TB Bronchiectasis by Severity Scale (n=129)

Total Mortality (5-yr) Hospitalizations Acute Exacerbations (=2)

BSI

Mild 16(12) 3(19) 0(0) 1(6)

Moderate 36(28) 1(3) 1(3) 4(11)

Severe 77(60) 35(45) 66(86) 70091)
FACED

Mild 33(26) 2(6) 7(21) 10(30)

Moderate 49(38) 10(20) 25(51) 28(57)

Severe 47(36) 27(57) 35(74) 37(79)
Exa-FACED

Mild 27(21) 4(15) 3(1) 2(7)

Moderate 36(28) 4(11) 1131 17(47)

Severe 66(51) 31(47) 53(80) 56(85)
E-FACED

Mild 47(36) 4(9) 6(13) 11(23)

Moderate 57(44) 17(30) 39(68) 40(70)

Severe 25(20) 18(72) 22(88) 24(96)

Note: Data are expressed as numerical value or n (%).

Abbreviations: BSI, Bronchiectasis Severity Index; Exa-FACED and E-FACED, Exacerbation (FACED).

significantly lower than that of patients with bronchiectasis
arising from other causes (log-rank, P<0.001). In contrast,
multivariate Cox regression analyses (including etiology,
all of the variables included in the calculation of the BSI
score, and the BSI score) showed no differences in mor-
tality rates between the three different etiologies of
bronchiectasis. Compared to the post-TB bronchiectasis

100 - -
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> 60 -
> B
§ 2
Q S
? s}
- — BSI score
--=- FACED score
------ Exa-FACED score
--- E-FACED score
0......1..,l...l,..
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Figure | Receiver operating characteristic curves for bronchiectasis severity scales
in predicting 5-year mortality.

group, the hazard ratio for mortality was 1.27 (95% CI,
0.59 to 2.75, P=0.54) in the idiopathic bronchiectasis
group and was 0.58 (95% CI, 0.27 to 1.27, P=0.17) in
the other causes of bronchiectasis group. Similar results
were observed when analyses were corrected for each
severity score separately (all P-values P>0.05).

Beyond patient mortality, we were interested in the
occurrence of disease complications and hospitalizations,
as the risk of these events in post-TB bronchiectasis
patients is currently unknown. Sixty-seven (52%) post-

S
= :
2
I
>
n
70 - Post-TB bronchiectasis
B B EETTE Idiopathic bronchiectasis
== Other bronchiectasis
60 T T T T T v T T T
0 12 24 36 48 60

Follow-up in months

Figure 2 Kaplan—Meier curves comparing the survival rates of patients with post-
TB, idiopathic, and other bronchiectasis.
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TB bronchiectasis patients, 22 (29%) idiopathic bronch-
iectasis patients, and 29 (30%) patients with bronchiectasis
arising from other causes required hospitalization during
the study period. After adjusting for BSI score, multivari-
ate logistic regression analysis demonstrated no difference
in the rate of hospitalization among the three etiologies of
bronchiectasis. Compared to the post-TB bronchiectasis
group, the idiopathic group had an odds ratio of 0.92
([95% CI, 0.21 to 4.07]; P=0.91) and the other cause
bronchiectasis group had an odds ratio of 2.28 ([95% CI,
0.68 to 7.60]; P=0.18). Similar results were observed when
analyses were adjusted for each severity score separately
(all P-values P>0.05).

We then assessed the ability of the multidimensional
severity scoring systems to predict hospitalizations. The
BSI score outperformed the other three scores in predict-
ing the patients that required hospitalization for severe
acute exacerbation. More specifically, of the patients with
mild to moderate BSI scores, few patients (0-3%) required
hospitalization. In contrast, hospitalization was required
for the majority of patients with severe BSI scores (86%)
(Table 2). The AUC for the BSI score was 0.98 (95% CI,
0.93 to 0.99), which was statistically different from the
AUC of the FACED score (0.74 [95% CI, 0.65 to 0.81]),
the Exa-FACED score (0.81 [95% CI, 0.74 to 0.88]), and
the E-FACED score (0.83 [95% CI, 0.75 to 0.89]) (all
P-values P<0.0001) (Figure 3A).

Frequent (>2 per year) acute exacerbations were 75
(58%) among post-TB bronchiectasis, 32 (42%) among
idiopathic bronchiectasis, and 35 (36%) among other
causes of bronchiectasis. After adjusting for BSI score,
multivariate logistic regression analysis demonstrated no
difference in the rate of frequent exacerbations between
the three etiologies of bronchiectasis. Compared to the
other causes of bronchiectasis group, the post-TB bronch-
iectasis group had an odds ratio of 0.60 ([95% CI, 0.24 to
1.55]; P=0.29) and the idiopathic bronchiectasis group had
an odds ratio of 1.27 ([95% CI, 0.45 to 3.55]; P=0.65).
Similar results were observed when the analysis was
adjusted for each severity score separately (all P-values
P>0.05).

Finally, we assessed the ability of the multidimensional
severity scoring systems to predict frequent (=2 per year)
acute exacerbations. Again, we found that the BSI score
outperformed the other three scores in its ability to predict
frequent acute exacerbations. Few patients with mild to
moderate BSI scores (6—11%) had frequent acute exacer-
bations compared to the majority of patients with severe
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Figure 3 Receiver operating characteristics curves for bronchiectasis severity
scales in predicting (A) hospitalization and (B) acute exacerbations (22).

BSI scores (91%) who experienced frequent acute exacer-
bations (Table 2). The AUC for the BSI score was 0.97
(95% CI, 0.92 to 0.99), which was statistically different
from the FACED score (0.74 [95% CI, 0.66 to 0.81]), the
Exa-FACED score (0.84 [95% CI, 0.76-0.89]), and the
E-FACED score (0.82 [95% CI, 0.75 to 0.88]) (all
P-values P<0.0001) (Figure 3B).

Discussion

In this study, we describe the characteristics and outcomes of
patients with post-TB bronchiectasis compared to patients
with idiopathic bronchiectasis or bronchiectasis arising from
other etiologies. At baseline, post-TB bronchiectasis patients
were older, had higher severity scores, and were more likely
to have experienced severe exacerbations that required hos-
pitalization compared to patients with idiopathic bronchiec-
tasis or other etiologies of bronchiectasis. The higher severity
scores were primarily driven by elevated incidences of pre-
vious hospitalizations in post-TB bronchiectasis patients. At
follow-up, patients with post-TB bronchiectasis had higher
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rates of mortality, frequent (>2 per year) acute exacerbations,
and severe exacerbations that required hospitalization.
Importantly, these outcomes were insignificant when
adjusted for the severity of bronchiectasis. In addition, we
validated four multidimensional severity scoring systems,
namely the BSI, the FACED, and the two derivative versions
of the FACED (Exa-FACED and E-FACED), in post-TB
bronchiectasis patients. Although each of the scoring systems
demonstrated robust prediction of mortality, the BSI exhib-
ited several advantages over the FACED in the prediction of
future frequent (>2 per year) acute exacerbations and hospi-
talizations. The modified versions of the FACED (Exa-
FACED and E-FACED) showed improved performance
over the original FACED for ability to predict future frequent
acute exacerbations and hospitalizations.

Although several prediction models have been validated
for non-cystic fibrosis bronchiectasis, none have been suffi-
with  post-TB
bronchiectasis.'''* One previous study compared the per-

ciently  evaluated in  patients
formance of the BSI and the FACED scoring systems in
assessing clinically relevant disease outcomes in 101
patients with post-TB bronchiectasis.'> They found that
both methods were capable of predicting mortality at 48
months (FACED, AUC=0.81; BSI, AUC=0.70); however,
neither method had adequate accuracy or power to predict
hospital readmission (FACED and BSI = 0.56) or exacer-
bation (FACED and BSI = 0.52).'° Here, we demonstrated
that all four severity score models adequately predicted
S-year mortality (AUC: BSI=0.77, FACED=0.73, Exa-
FACED=0.75, and E-FACED=0.77). The BSI was devel-
oped and validated by Chalmers et al, and the original AUC
value of the BSI score for predicting mortality was 0.80 in
the in derived cohort and ranged from 0.81 to 0.84 in
external validation studies.'' The FACED score was devel-
oped and validated by Martinez-Garcia et al, and the origi-
nal AUC values of the FACED score for predicting 5-year
mortality were 0.87 in the construction group and 0.83 in
the validation group.'? The two modified versions of the
FACED (Exa-FACED and E-FACED) were developed to
improve the ability of the FACED to predict the rate of
frequent acute exacerbations and hospitalizations by
Rosales-Mayor et al and Martinez-Garcia et al,
respectively.'*!'* Martinez-Garcia et al reported that the
predictive ability of the E-FACED for all-cause and respira-
tory mortality were 0.87 and 0.86, respectively. Both AUCs
were similar to those of the FACED.'* Due to the short
follow-up period (1 year) of the original study, the Exa-
FACED score was not evaluated for its ability to predict

mortality.'* Several subsequent studies have confirmed that
both the BSI and FACED scoring systems provide good
predictive value with respect to mortality.?'*

In the present study, the BSI performed better than the
FACED and its two modified versions in predicting future
frequent acute exacerbations and hospitalizations. In addi-
tion, using the modified FACED scores improved the
performance of the original FACED score to predict future
frequent acute exacerbations and hospitalizations. The
AUC:s for hospitalization were 0.98, 0.74, 0.81, and 0.83,
and the AUCs for frequent acute exacerbations were 0.97,
0.74, 0.84, and 0.82, for BSI, FACED, Exa-FACED, and
E-FACED, respectively. The present study differs from the
study by Wang et al, which did not find the BSI and
FACED scores to have predictive capacity for hospital
readmission or exacerbation in post-TB bronchiectasis
patients.'” In previous studies of patients with non-cystic
fibrosis bronchiectasis, the BSI was superior to the
FACED in predicting frequent (=2 per year) acute exacer-
bations and severe acute exacerbations that required hos-
pitalization. Additionally, in a study by McDonnell et al,
BSI was superior to FACED in predicting hospital admis-
sions, and the AUCs for hospitalization were 0.82 for BSI
and 0.65 for FACED in the pooled cohort.>' BSI was also
a better predictor of exacerbations or hospitalization than
FACED in a study reported by Rosales-Mayor et al In that
study, the AUCs for hospitalization were 0.89 for BSI and
0.81 for FACED, and the AUCs for acute exacerbations
were 0.81 for BSI and 0.73 for FACED. Importantly, both
of the modified versions of the FACED improved on key
aspects of the predictive value of the original FACED. The
Exa-FACED improved the prediction for exacerbations
(AUC=0.76) (AUC=0.82)."
Moreover, the E-FACED improved the capacity to predict

and  hospitalizations
future frequent acute exacerbations (AUC=0.82) and hos-
pitalizations (AUC=0.87) compared to that of the FACED
(AUC: 0.72 and 0.78, respectively).'*

There are several limitations to our study that should
be acknowledged. First, the patients included in the study
were recruited from a subspecialty clinic in a tertiary
center with small number of post-TB bronchiectasis
patients. The small sample size and the method of sam-
pling may introduce referral and selection bias, which
limits the generalization of our findings to other popula-
tions and settings. Second, although we collected the
clinical data for Exa-FACED and E-FACED scores pro-
spectively, we calculated the scores retrospectively, as
recently published.”’14 Therefore, the revised FACED
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scores may need to be validated in a prospective study to
be considered fully validated. Nevertheless, the only
differences we observed between the FACED score and
its modified versions were the number of exacerbations
and hospitalizations in the previous year, which were
readily available in our database, because they are also
used to calculate the BSI. This suggests that although we
calculated the modified FACED scores retrospectively,
the validity of our findings was not impacted. Third,
patients with multiple major co-morbidities were
excluded from the study, which is similar to previous
validation studies in bronchiectasis. As a result, our
study included selected patients and was not representa-
tive of the whole bronchiectasis patient population.
Patients with bronchiectasis frequently have co-
morbidities, such as COPD, pulmonary hypertension,
cardiovascular disease, and cancers, which may impact
patient morbidity and mortality.

In conclusion, post-TB bronchiectasis patients were
older and had higher severity scores compared to idio-
pathic bronchiectasis patients and patients with bronch-
iectasis arising from other causes. We found no
difference in mortality, frequent acute exacerbations, or
hospitalizations between the etiological groups of
bronchiectasis patients after adjusting for bronchiectasis
severity. Our study also provides external validation of
the four multidimensional severity scoring systems (BSI,
FACED, Exa-FACED, and E-FACED) in patients with
post-TB bronchiectasis. Although each of the scoring
systems adequately predicted 5-year mortality, the BSI
and the two modified versions of the FACED performed
better in terms of predicting future frequent acute exacer-
bations and hospitalizations compared with the FACED.
Future prospective research in larger cohorts from
diverse geographical areas is necessary to confirm these

findings.
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