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ABSTRACT 
Background: Bronchiectasis is a chronic disease caused by repeated infection and 

inflammation of the bronchial walls. Vitamin D plays a role secretion of antimicrobial peptide 

and inhibits release of pro-inflammatory cytokines in the lungs. Vitamin D deficiency is 

associated with exacerbations, severity and decreased lung function in bronchiectasis. Several 

studies have found an association between vitamin D levels and bronchiectasis severity. 

Method: This study used cross-sectional study design with consecutive sampling method on 

bronchiectasis patients who enrolled outpatient and inpatient at Wahidin Sudirohusodo 

hospital in February - May 2020. All research procedures obtained the approval of the Health 

Research Ethics Commission, Medicine faculty, Hasanuddin University Makassar. 

Bronchiectasis severity was assessed based on the FACED score (FEV1, Aged, chronic 

Colonization by Pseudomonas aeuroginosa, radiological Extension of the disease, Dyspnea). 

Levels of vitamin D serum (25OHD) were measured using the ELISA method. 

Results: The study subjects were 44 patients, consisting of 61.4% male and 38.6% female. 

Most of the bronchiectasis patients in this study were mild (77.3%) based on the FACED score, 

15.9% moderate and 6.8% severe. As many as 77.3% of patients had vitamin D deficiency 

and insufficiency as much as 9.1%. All patients with moderate-severe FACED scores had 

vitamin D deficiency. The correlation between vitamin D levels and FACED scores showed a 

positive significant. 

Conclusion: There is a positive correlation between low vitamin D levels and the severity of 

bronchiectasis (P=0.04) 
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INTRODUCTION 
 

Bronchiectasis is a chronic disease 

with high morbidity. Abnormal airway 

dilatation in bronchiectasis causes 

impaired mucociliary clearance that 

leads to mucus buildup, recurrent 

infection and inflammation. The clinical 

symptoms of bronchiectasis are similar 

to those of other lung diseases and 

require additional radiological 

examination using high resolution 

computed tomography scan (HRCT) 

thorax.1–3 The parameters to assess the 

severity of bronchiectasis were included 

in bronchiectasis severity index (BSI) or 

FACED (Forced expiratory volume in 

one second/FEV1, Aged, Chronic 

colonization by Pseudomonas 

aeuroginosa, radiological Extension of 

the disease, Dyspnea) scoring 

systems.4–6 

Vitamin D plays a role in 

suppressing inflammation and 

regulating antimicrobial peptide 

secretion in respiratory system. Enzyme 

1α-hydroxylase plays a role in the 

activation of vitamin D expressed by 

airway epithelium, alveolar 

macrophages, dendritic cells and 

lymphocytes.7–9 Vitamin D deficiency is 

often associated with high colonization, 

exacerbations and severity rates of 

bronchiectasis. Vitamin D deficiency 

can occur due to insufficient sunlight 

exposure and nutrient intake, liver 

disease, kidney disease and loss of 

vitamin D binding protein.8–10 

Vitamin D deficiency is often 

associated with high colonization, 

exacerbations and severity rates of 

bronchiectasis.10 Vitamin D deficiency 

can occur due to insufficient sunlight 

exposure and nutrient intake, liver 

disease, kidney disease and loss of 

vitamin D binding protein.8,9. 

Several studies have found a 

correlation between vitamin D levels 

and bronchiectasis. As for the studies in 

Indonesia regarding the correlation 

between vitamin D levels and 

respiratory diseases including 

bronchiectasis are still limited. This is 

the author’s background for the to 

research the effect of vitamin D on the 

severity of bronchiectasis.  

 

METHOD 

 

A cross-sectional study was 

conducted. This study was performed in 

the department of pulmonology and 

respiratory medicine of Wahidin 

Sudirohusodo General Hospital and 

included 44  subjects that met the 

inclusion criteria. Written and verbal 

informed consent was obtained from 

every participants according to 

approval of the Health Research Ethics 

Committee of the Faculty of Medicine, 

Hasanuddin University No: 

191/UN4.6.4.5.31/PP36/2020. 
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The inclusion criteria for this study 

is a male or female HRCT confirmed 

bronchiectasis patients ≥18 years of 

age and able to complete spirometry 

test. The severity of bronchiectasis was 

assessed based on FACED score (FEV1, 

Aged, chronic Colonization by 

Pseudomonas aeuroginosa, radiological 

Extension of the disease, Dyspnea). 

Vitamin D (25OHD) serum levels was 

measured using the ELISA method. The 

exclusion criteria were bronchiectasis 

patients with incomplete examination 

results. 

Statistical analyses were 

completed using the SPSS statistical 

software package (version 24.0). The 

obtained results will be displayed in a 

narrative equipped with tables and 

graphs. 

 

RESULT 

 

A total of 44 subjects consisting of 

27 men (61.4%) and 17 women 

(38.6%) with the largest proportion of 

age ranging from 50 to 59 years old 

(31.8%). Microbial culture showed 

colonization in 20 patients (45.4%), i.e. 

Acinetobacter baumanii (6.8%), 

Klebsiella pneumonia (6.8%), and 

Pseudomonas aeruginosa (4.5%). Lung 

lesion extension were based on the 

number of affected lobes, 34 patients 

with ≤2 affected lobes (77.3%) and 10 

patients with >2 lobes of (22.7%).  

 

Table 1. Characteristics of The Participants 

Variables N % 

Sex 

  Male 

  Female 

 

27 

17 

 

61.4 

38.6 

Age (years) 

  18-29 

  30-39 

  40-49 

  50-59 

  60-69 

  ≥ 70 

 

3 

7 

6 

14 

9 

5 

 

6.8 

15.9 

13.6 

31.8 

20.5 

11.4 

Body Mass Index (BMI) 

  Underweight 

  Normal 

  Overweight 

 

16 

16 

12 

 

36.4 

36.4 

27.3 

FEV1/FEV1 (%) 

  ≥50% 

  <50% 

 

24 

20 

 

54.5 

45.5 
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Table 1. Characteristics of The Participants (cont.) 

Variables N % 

Colonization 

  None 

  Acinetobacter baumanii 

  Klebsiella pneumonia 

  Pseudomonas aeruginosa 

 Other microorganisms 

 

24 

3 

3 

2 

12 

 

54.5 

6.8 

6.8 

4.5 

27.3 

Lung lesion extension (affected lobes) 

  ≤2 

  >2 

 

34 

10 

 

77.3 

22.7 

mMRC 

  ≤2 

  >2 

 

29 

15 

 

65.9 

34.1 

FACED Score 

  Mild 

  Moderate 

  Severe 

 

34 

7 

3 

 

77.3 

15.9 

6.8 

Vitamin D 

  Normal (≥ 30 ng/ml) 

  Insufficiency (10-<30 ng/ml) 

  Deficiency (<10 ng/ml) 

 

6 

4 

34 

 

13.6 

9.1 

77.3 

 

Table 2. The Relationship Between Characteristics and Vitamin D Levels 

Characteristics 
Vitamin D Levels 

Total P 
Deficiency Insufficiency Normal 

Sex 

Male 

Female 

 

19(55.9%) 

15(44.1%) 

 

3 (75%) 

1 (25%) 

 

5(83.3%) 

1(16.7%) 

 

27 (61.4%) 

17 (38.6%) 

 

0.016 

Body Mass Index (BMI) 

Underweight 

Normal 

Overweight 

 

10(29.4%) 

13(38.2%) 

11(32.4%) 

 

2 (50%) 

1 (25%) 

1 (25%) 

 

4(66.7%) 

2(33.3%) 

0 (0.0%) 

 

16 (36.4%) 

16 (36.4%) 

12 (27.3%) 

 

0.010 

FEV1 

<50% 

≥50%  

 

17 (50%) 

17 (50%) 

 

0 (0.0%)4 

(100%) 

 

3 (50%) 

3 (50%) 

 

20 (45.5%) 

24 (54.5%) 

 

0.923 

Age (years) 

<70 

≥70 

 

30(88.2%) 

4 (11.8%) 

 

3 (75%) 

1 (25%) 

 

6 (100%) 

0 (0.0%) 

 

39(88.6%) 

5 (11.4%) 

 

0.853 

Colonization 

None 

P. aeruginosa 

 

32 94.1%) 

2 (5.9%) 

 

4 (100%) 

0 (0.0%) 

 

6 (100%) 

0 (0.0%) 

 

42 (95.5%) 

2 (4.5%) 

 

0.420 

  



Yacob Arawamin Batkunde, et al 

Respir Sci 2021, Vol.1 No.2  92 

Table 2. The Relationship Between Characteristics and Vitamin D Levels (cont.) 

Characteristics 
Vitamin D Levels 

Total P 
Deficiency Insufficiency Normal 

Lung lesion extension 

≤2 lobes 

>2 lobes   

 

25 73.5%) 

9 (26.5%) 

 

3 (75%) 

1 (25%) 

 

6 (100%) 

0 (0.0%) 

 

34 (77.3%) 

10 (22.7%) 

 

0.268 

mMRC 

≤2 

>2   

 

23(67.6%) 

11(32.4%) 

 

3 (75%) 

1 (25%) 

 

3 (50%) 

3 (50%) 

 

29 (65.9%) 

15 (34.1%) 

 

0.442 

 

Table 3. The Relationship Between Bronchiectasis Severity Based On FACED Score and Vitamin D Levels 

FACED Score 
Vitamin D Levels 

Total P 
Deficiency Insufficiency Normal 

Mild 24 (70.6%) 
 

4 (100%) 6 (100%) 34 (77.3%) 
 0.04 

Moderate-Severe 10 (30.4%) 
 

0 (0.0%) 0 (0.0%) 10 (22.7%) 

The severity of the disease was 

classified based on the FACED score, 

mild bronchiectasis was found in 34 

patients (77.3%), moderate 

bronchiectasis was found in 7 patients 

(15.9%), and severe bronchiectasis in 3 

patients (6.8%). In blood serum 

examination, normal vitamin D levels 

was found in 6 patients (13.6%), 

insufficiency in 4 patients (9.1%), and 

deficiency in 34 patients (77.3%). The 

data is illustrated on table 1 below. 

Table 2 depicts the relationship 

between characteristics of the study 

participants and vitamin D levels. We 

found statistically significant 

relationships between vitamin D levels 

and both sex and nutritional status in 

bronchiectasis patients (P<0.05). It 

indicates that vitamin D levels in 

women were lower than in men. In 

addition, higher rates of normal and 

insufficient vitamin D levels were found 

in patients with lower BMI than those 

with normal BMI. 

Based on Table 2 also showed no 

significant association between vitamin 

D levels and the parameters of the 

FACED score (FEV1, age, colonization, 

lesion area and mMRC score) with 

P>0.05. It means that the level of 

vitamin D statistically has no positive or 

negative correlation with the FACED 

score parameters. 

Table 3 showed that in 44 

subjects, we found that all patients with 

moderate-severe FACED scores had 

vitamin D deficiency. The association 

between vitamin D levels and FACED 

scores in bronchiectasis patients was 

assessed by a non-parametric test that 

resulted in P=0.04, which means that 

there is a significant positive 
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relationship between vitamin D levels 

and FACED score. 

 

DISCUSSION 

 
Fourty four patients with 

bronchiectasis were included in the 

study. Twenty  seven were male 

(61.4%) and 17 were female (38.6%). 

This is consistent with a study by Bhatta 

et al which found that the incidence of 

bronchiectasis was more in men than 

women, 70% and 30% respectively.11 

Several studies found different results, 

Habesoglu et al and Martınez-Garcıa et 

al reported higher incidence in women 

compared to men.12,13  

The different results found in each 

sex can be caused by several factors, 

including the higher number of smokers 

in men, exposure to other harmful 

gases or particles, differences in the 

structure of respiratory tract, microbial 

composition and function.5,14 Higher 

smoking rates in men in several Asian 

countries including Indonesia may be 

associated with a higher incidence of 

bronchiectasis in men than women.11,15 

This study reported the highest 

incidence of bronchiectasis in 50-59 

years age group (31.8%). Several 

studies had also shown that the 

incidence rate is the highest in the same 

age range.12 The incidence of 

bronchiectasis increased substantially 

with increasing age. The increasing 

prevalence of bronchiectasis in the 

older age group is associated with 

longer and higher exposure to dust/ 

harmful particles.16 

This study did not find any 

statistically significant relationship 

between vitamin D levels and FEV1. It 

may occured because the FEV1 

examination was not carried out 

regularly, making it difficult to evaluate 

the relationship between vitamin D 

levels and the decrease in FEV1. Studies 

by Ilyas et al and Malinovschi et al also 

did not find any significant relationship 

between vitamin D levels and the 

degree of obstruction (FEV1).17,18 A 

study by Chalmers et al found a greater 

decrease in FEV1 in bronchiectasis 

patients with vitamin D deficiency 

compared to the normal group because 

the study assessed FEV1 over 3 years of 

observation. Several studies also found 

a significant correlation after several 

years of observation.10 

Microbial culture reported 

colonization occurred in 20 patients 

(45.4%), i.e. Acinetobacter baumanii 

and Klebsiella pneumonia 6.8% each, 

and Pseudomonas aeruginosa 4.5%. It 

is similar with studies by Bhatta et al 

and Bopaka et al which reported low 

colonization of microorganisms, 50% 

and 35% respectively. Colonization 

easily occurs due to permanent 
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changes in airway structures, impaired 

mucociliary clearance, increased mucus 

viscosity and repeated exposure to 

harmful gases/ particles. In addition, a 

history of antibiotics use in the previous 

health facility may contribute to 

negative culture.19–21 In this study, it 

could be possible that there was a 

history of antibiotics administration 

from the previous hospital, leading to 

many negative culture results. 

The proportion of vitamin D levels 

was found to be 77.3% for deficiency, 

13.6% for normal level and 9.1% for 

insufficiency. This study is somewhat 

different from several studies in 

Indonesia. Studies  by Suryadinata et al 

and Widyaswari et al found high rates 

of vitamin D deficiency and 

insufficiency.22,23 A study by Saragih JP 

et al on tuberculosis (TB) patients in 

Medan found a high rate of vitamin D 

insufficiency, but did not find which 

patients had vitamin D deficiency.24 

Other studies have shown a low vitamin 

D concentrations in the population in 

Indonesia even though they get enough 

sunlight exposure. It showed that there 

are various factors that affect vitamin D 

levels, especially as the dietary sources 

are limited.22 

FACED score is an instrument to 

evaluate the severity and prognosis of 

bronchiectasis through an analysis of 

five parameters. FACED score was 

developed specifically to predict 

mortality rate within five years after 

treatment for various etiologies, thus 

providing a rapid assessment of 

bronchiectasis severity in the early 

stage of the disease.6 According to the 

FACED score, we found that 34 patients 

had mild bronchiectasis (77.3%) and 10 

patients had moderate-severe 

bronchiectasis (22.3%). The number of 

patients with moderate-severe category 

in this study was less due to the lack of 

subjects with high score parameters, 

such as age of ≥70 years and FEV1 

≤50%, thus affecting the final score of 

FACED. 

In this study, we reported that all 

patients with moderate-severe FACED 

scores were accompanied by vitamin D 

deficiency. This study showed a 

statistically significant relationship 

between vitamin D levels and FACED 

scores (P=0.04). Vitamin D deficiency is 

one of the risk factors that aggravate 

bronchiectasis because it may increase 

the inflammatory response and 

susceptibility to recurrent infections in 

the lungs. Vitamin D deficiency that 

accompanies bronchiectasis is often 

caused by lack of sunlight exposure and 

nutrient intake.10,25 Therefore, vitamin 

D levels evaluation can be considered 

as an indicator of the inflammatory 

response and the severity of 

bronchiectasis.25,26 Several studies had 
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also demonstrated the benefit of 

vitamin D supplementation for patients 

with bronchiectasis, asthma, chronic 

obstructive pulmonary disease (COPD) 

and pulmonary tuberculosis.25 

A study by Ferri et al., assessing 

the association of vitamin D with 

bronchiectasis severity using BSI 

scoring system, had found a statistically 

significant association between vitamin 

D levels and BSI scores. This study also 

found that low vitamin D levels were 

associated with the disease clinical and 

radiological severity score.10,26 Several 

studies used a parameter of 

inflammatory marker in bronchiectasis 

patients and showed a significant 

correlation between the two.26 

The limitation of this study is that 

not all radiological examination results 

include the type of bronchiectasis and 

do not use the Reiff or Bhalla score 

which serves more detailed description 

about bronchiectasis lesions. It is 

important to determine the type of 

bronchiectasis in assessing the severity 

of BE. In addition, it is also used to 

determine Reiff or Bhalla scores. The 

higher the score, the more severe the 

radiological severity of bronchiectasis. 

Therefore, researchers only analyzed 

vitamin D levels against the number of 

lobes affected. If further analysis was 

carried out between vitamin D levels 

and the severity of bronchiectasis 

based on reiff or Bhalla scores, it was 

possible to find a significant 

association. 

 

CONCLUSION 
 

There is a positive correlation 

between low vitamin D levels and the 

severity of bronchiectasis. 
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