THE RISK OF ISCHEMIC STROKE IN PATIENTS WITH BRONCHIECTASIS

Battsetseg Turbat!, Hsuan-Hung Lin%, Wei-Sheng Chung?®, Yung-Fu Chen*

Department of Healthcare Administration, Central Taiwan University of Science and Technology, Taichung,
Taiwan,?Department of Management Information System, CTUST, Taichung, Taiwan,*Department of Internal Medicine,
Taichung Hospital, Ministry of Health and Welfare, Taichung, Taiwan,*Department of Dental Technology and Materials

Science, CTUST, Taichung, Taiwan e-mail: Jijee.promise20@gmail.com

Abstract

Background: Bronchiectasis is characterized
by an irreversible dilatation of the bronchial tree
caused by recurrent airway infection and inflam-
mation. The association of atherosclerosis and
inflammation is well established. However, stud-
ies on the relationship between bronchiectasis
and ischemic stroke are scant. Therefore, we
conducted a population-based cohort study to
investigate the incidence and risk of ischemic
stroke in patients with bronchiectasis.

Methods: Data of 1,295 patients newly di-
agnosed as bronchiectasis between 2000 and
2008 were retrieved from the Taiwan National
Health Insurance Research Database. And then,
a total of 6,475 controls without bronchiectasis
were randomly selected from general population
based on frequency-matched (1:5) age and sex.
All participants were followed up to the date of
occurred ischemic stroke, censoring, or the end
of 2010. The patients with ischemic stroke were
confirmed by computerized tomography (CT)
examination. The Cox proportional hazard mod-
el was obtained to identify the risk of ischemic
stroke in patients with bronchiectasis compared
with those without bronchiectasis.

Results: The patients with bronchiectasis
indicated a higher incidence rate of ischemic
stroke (9.18 vs 4.66 per 1000 person years)
than the patients without bronchiectasis, with an
adjusted HR of 1.74 (95% Cl= 1.28-2.35). The
patients with bronchiectasis and comorbidities
exhibited a 2.66-fold increased risk of ischemic
stroke compared with those without either bron-
chiectasis or comorbidity (95% CIl= 1.85-3.84).
The patients with bronchiectasis exhibited a
dose response risk of ischemic stroke according
to the number of emergency visits and hospital
admissions per year.

Conclusion: This longitudinal nationwide co-
hort study showed that the risk of ischemic stroke
is significantly higher in patients with bronchiec-

tasis, especially comorbid with other diseases,
than those without bronchiectasis. However, by
considering the effect of comorbidity, bronchiec-
tasis is not shown to be an

independent risk factors associated with the
ischemic stroke. Furthermore, the risk of ischem-
ic stroke showed dose response according to
number of emergency visits and hospital admis-
sions per year. Furthermore, the risk of ischemic
stroke showed a dose response according to the
annual number of emergency visits and hospital
admissions.
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Introduction

Bronchiectasis is characterized by an irre-
versible dilatation of the bronchial tree caused
by recurrent airway infection and inflamma-
tion. The diagnosis is generally confirmed by
high resolution computed tomography (HRCT),
which was shown to have a sensitivity as high
as 97% (Goeminne et al., 2014). Chronic infec-
tion is one of the main roles in the development
of bronchiectasis (Zaid et al., 2010). Respiratory
symptoms, specifically those that are indicative
of infection, are known to be associated with
vascular events. Stroke is the rapid development
of a focal neurologic deficit caused by a disrup-
tion of blood supply to the corresponding area
of brain. In order to understand the association
between bronchiectasis and ischemic stroke, the
objective of this study was to determine the risk
of ischemic stroke in patients with bronchiecta-
sis.

Data source

Single-payer National Health Insurance (NHI)
program started from March 1, 1995 in Taiwan.
In 2015, more than 99.9% of Taiwan’s citizens
have enrolled in this program. The database
has been used to study population-based public
health issues, such as prevalence or incidence
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of specific disease among the whole population.

Subjects

Data of patients with bronchiectasis (ICD-9-
CM Code 494) confirmed by CT examination and
with age ranging from 20 to 90 years old visiting
healthcare centers (outpatients or inpatients)
within 2000-2008 were retrieved for analysis.

Patients with ischemic stroke (ICD-9-CM
Code 433-435) diagnosed before the index date
were excluded.

Statistical analysis

SPSS 22.0 software (IBM.SPSS) was adopt-
ed for all statistical analyses8 such as Chi-
square test, Cox proportional hazard regression
and Kaplan-Meier analysis. We evaluated the
overall, age-specific, and comorbidity-specific
incidence of ischemic stroke in both bronchiec-
tasis and non-bronchiectasis.

Results

The patients with bronchiectasis exhibited a
higher incidence rate of ischemic stroke (9.18 vs
4.66 per 1000 person years) than those without
bronchiectasis with a crude HR of 1.93 (95%

Cl 1.43-2.61) and an adjusted HR of 1.74 (95%
Cl=1.28-2.35) after controlling for age, sex and
comorbidities. The incidence rate of ischemic
stroke increased with age and the male exhibit-
ed a higher incident rate in both cohorts. The risk
of ischemic stroke of the bronchiectasis patients
was significantly higher than non-bronchiecta-
sis cohort in both male (Crude HR=1.98, 95%
ClI=1.32-2.97) and female (Crude HR=1.89, 95%
Cl=1.21-2.96). After adjusting for covariates, the
risk of ischemic stroke was the higher in the
patients aged 50- 65 years (Adjust HR=4.79,
95% CI=1.88-12.17) and over 65 years (Adjust
HR=11.76, 95% CIl=4.76-29.07) compared to the
younger age group (<50 years old).

The bronchiectasis patients with comorbidi-
ties presented a higher incidence rate of ischemic
stroke (12.43 vs 7.29 per 1000PY) thanthe non-
bronchiectasis cohort with comorbidities (Crude
HR=1.66, 95% Cl=1.21-2.28). The patients with
any types of comorbidities exhibited a 2.66-fold

(95% CI1=1.85-3.84) increased risk of ischemic
stroke compared with those without comorbidity.

Table 1-Cox proportional hazard regression
analysis for the risk of bronchiectasis-associated
ischemic stroke with joint effect of individual co-
morbidity



Ischemic

Bronchiectasis  Comorbidity* Patient (N) Adjusted HRT (95% CI)
Stroke (n)
Bronchiectasis  Hypertension
No No 4076 63 1(Reference)
No Yes 2399 100 1.98 (1.43, 2.74)***
Yes No 819 18 1.58 (0.94, 2.67)
Yes Yes 476 40 4.46 (2.97 , 6.68)***
Bronchiectasis Diabetes
No No 5457 107 1(Reference)
No Yes 1018 56 2.36 (1.70, 3.26)***
Yes No 1087 38 1.98 (1.37, 2.87)***
Yes Yes 208 20 470 (2.91 , 7.58)***
Bronchiectasis Hﬁzizlifl'
No No 5489 132 1(Reference)
No Yes 986 31 1.23 (0.83, 1.82)
Yes No 1124 46 1.91 (1.37, 2.67)***
Yes Yes 171 12 296 (1.64 , 5.36)***
Bronchiectasis CAD
No No 5626 120 1(Reference)
No Yes 849 43 1.71 (1.20, 2.43)*
Yes No 1078 38 1.86 (1.29, 2.68)***
Yes Yes 217 20 3.60 (2.24 , 5.80)***
Bronchiectasis CHF
No No 6294 152 1(Reference)
No Yes 181 11 1.73 (0.93, 3.20)
Yes No 1192 49 1.91 (1.38, 2.64)***
Yes Yes 103 9 3.30 (1.69 , 6.52)***
Bronchiectasis COPD
No No 5922 136 1(Reference)
No Yes 553 27 1.38 (0.91, 2.10)
Yes No 663 24 1.88 (1.22 , 2.91)*x*
Yes Yes 632 34 225 (1.54 , 3.28)***
Bronchiectasis AF
No No 6402 158 1(Reference)
No Yes 73 5 1.96 (0.80, 4.79)
Yes No 1270 52 1.86 (1.37, 2.55)***
Yes Yes 25 6 7.45 (3.28 , 16.88)***




Adjusted HRT: Adjusted for age and sex; Comorbidity*: Only one of the following
comorbidities was considered: hypertension, diabetes, hyperlipidemia, CAD, CHF, COPD, and
AF; Statistical anal- ysis with *p< 0.05, **p< 0.01, and***p< 0.001

Table 2- Cox proportional hazard regression analysis for the risk of bronchiectasis-
associated ischemic stroke with joint effect of comorbidity

Bronchiectasis Comorbidi  Patie Ischem Adjusted HR'(95% CI)
ty# nt ic
(N) Stroke
(n)

No No 3159 34 1(Reference)
No Yes 3316 129 2.17 (1.47, 3.20)***
Yes No 377 4 1.24 (0.44, 3.48)
Yes Yes 918 54 4.03 (2.61, 6.22)***

Adjusted HRT: Adjusted for age and sex with
*P< 0.05, **P< 0.01, and ***P< 0.001; Comor- bidity*: Only to have one of the comorbidities:
hypertension,diabetes, hyperlipidemia, CAD, CHF, COPD, and AF

Conclusion

This is the first Asian nationwide based study to examine the associations between
bronchiec- tasis and ischemic stroke. Our analysis exhibited the risk of ischemic stroke is
significantly higher in patients with bronchiectasis, especially co- morbid with other diseases,
than those without bronchiectasis. However, by considering the ef- fect of comorbidity,
bronchiectasis is not shown to be an independent risk factor associated with the ischemic
stroke. Furthermore, the risk of is- chemic stroke showed dose response according to numbers
of emergency visits and hospital ad- missions per year.
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