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Background: Chronic obstructive pulmonary disease (COPD) is categorized by 
limited airflow and enhances the chronic inflammatory response in the airway and 
lungs. The vitamin D (vit D) role as a fat-soluble immunomodulator properties in 
COPD patients gained attention, with some studies reporting its potential benefits in 
improving respiratory function and immune status.

Objective: To know the impact of Vitamin D on respiratory function and immune 
health on patients with Chronic Obstructive Pulmonary Disease.

Methodology: This systemic review follows the guidelines according to PRISMA, 
including studies from 2017- 2021 to evaluate the impact of supplementation vit D on 
the function of respiratory and immune status in COPD patients. The literature search 
was performed with database PubMed, Embase, Cochrane and Google Scholar. 
Those studies were included like 'case-control studies, randomized controlled trials 
(RCTs), and cohort studies' fullfing inclusion criteria

Result: A total of 17 studies met the inclusion of our review, with pooled analysis 
revealing improvement significantly in FEV1 (mean difference: +80 mL) and FVC 
(mean difference: +100 mL) among COPD patients receiving vit D supplementation. 
Furthermore, there was a reduction in the inflammatory marker (CRP and IL-6) and 
the incidence of respiratory infection was lower in the vit D group than in the control 
group.

Conclusion: The supplementation of vit D had influence positive on respiratory 
function and immune status in COPD patient, particularly those with baseline vit D 
deficiency. However, variability in study designs and outcomes suggests a need for 
further research to solidify these findings and inform clinical practice.
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Introduction

he respiratory condition known as chronic Tobstructive pulmonary disease is characterized by 
the limitation of air flow which leads to the chronic 

1inflammatory response in the airway and the lungs.  The 
mortality rate was 40-70% depending on the severity of 
the conditions. In severe COPD the survival rate in 2 years 
was 50 %. Indeed, survival outcomes for severe COPD 
can be poorer compared to those for many prevalent 

2cancers.  Respiratory factions are exacerbated by COPD, 
leading to lung function decline and reduced quality of life 
in patients. The immune responses like innate and adap-
tive, and the role of the immune system in COPD is crucial 

3responses are implicated in the disease's pathogenesis.
The fat-soluble vitamin, known as Vit D THAT is obtained 
through exposure to sunlight, supplements, and food 
intake has immunomodulatory properties. It had an 
important role in the regulation of calcium and phosphate 
metabolism, (Vit D has many receptors of  immune cells T 
and B cells and macrophages),  and has been linked to 
various health outcomes, including bone health, cardio-

4vascular disease, and immune function.  Evidence about 
the deficiency of vit D is prevalent among COPD patients,  
it leads to the exacerbation of respiratory symptoms and 

5disease progress.
Several studies like observational and interventional have 
observed the effect of therapeutic benefits of suppleme-

6ntation of vit D on COPD patients.  These researches 
suggest that the vit D may improve the function of 
respiration and reduce the occurrence of aggravations, 
and enhance the immune response. While there are few 
studies in contrast as well which suggest no substantial 

7effect on it.  These discrepancies may be attributed to 
variations in study design, sample size, baseline vit D 
levels, and the heterogeneity of the COPD population.
In these studies, the inconsistency in outcome requires 
into more comprehensive evaluation of evidence availa-
ble. The systemic review has aimed to synthesize data 
from studies conducted between 2017 and 2021 to 
assess the overall impact of 'vit D' on the function of 
respiration and immune health in COPD patients. The 
data from various studies, seeks analysis, to provide a 
conclusive understanding of whether vit D supplemen-
tation should be integrated into the standard care of 
COPD patients.
Furthermore, this evaluation will explore the vital function 
of supplementation vit D on COPD, such as the severity of 
COPD, baseline vit D levels, and the presence of 
comorbidities. By identifying these factors, we hope to 
provide insights COPD patients may gain from vit D ther-
apy, thereby guiding personalized treatment approaches.

Objective

To know the impact of Vitamin D on respiratory function 

and immune health on patients with Chronic Obstructive 
Pulmonary Disease.

Methodology

The systemic review was conducted from the ideal 
reporting for 'systemic review (PRISMA) guidelines'. The 
review aimed to assess the effects of vit D supplemen-
tation on respiratory function and immune status in COPD 
patients by synthesizing data from studies published 
between January 2017 and December 2021.
Literature research was done comprehensively using the 
databases that were PubMed, Embase, Cochrane, and 
Google Scholar. The terms used for literature research 
were “Vit D,” “chronic obstructive pulmonary disease,” 
“COPD,” “respiratory function,” “immune status,” 
“inflammation,” and “lung function.” Boolean operators 
(AND, OR) were employed to refine the search, and 
references of retrieved articles were manually screened 
for additional relevant studies.
The inclusion criteria were adults who were diagnosed 
with COPD, who were on vit D supplementation, placebo 
or no supplementation, and changes in respiratory 
function (e.g., FEV1, FVC) and immune function (e.g., 
levels of inflammatory markers, incidence of respiratory 
infections). Those study designs were added, case-
control studies, randomized control trials, and cohort 
studies The exclusion criteria were non-human studies no 
intervention like vit D supplementation was given, sample 
size of less than 20 studies was excluded.
Any 2 independent reviewers extracted data using a 
standardized form, information that was extracted 
includes the characteristics (author, year, country), 
participant demographics, vit D dosing regimen, duration 
of follow-up, and outcomes. Discrepancies were resolved 

rdby 3  reviewer. The quality of the studies was evaluated 
using the Cochrane Risk of Bias tool for randomized 
controlled trials (RCTs) and the Newcastle-Ottawa Scale 
for observational studies.
The statical analysis was performed, and the primary 
outcomes were changes in respiratory function (FEV1, 
FVC) and immune status (inflammatory markers, respira-
tory infections). A meta-analysis was conducted using a 
random-effects model to account for the expected 
variability among the included studies. The I² statistic was 
utilized to evaluate the extent of heterogeneity, and a 
sensitivity analysis was performed to assess the influence 
of each individual study on the overall effect size. 
Additionally, publication bias was investigated through 
the creation of funnel plots and the application of Egger's 
test.

Results

The initial database search yielded 315 articles. After 
eliminating duplicates and reviewing titles and abstracts, 
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45 articles proceeded to full-text evaluation. Ultimately, 
17 studies met the inclusion criteria and were incorpo-
rated into the systematic review.
The data collection from 50 to 500 individuals, with follow-
up durations from 3 months to 2 years. The dosing 
regimens for vit D varied across studies, with daily doses 
ranging from 800 IU to 4000 IU or high-dose intermittent 
boluses.
The pooled analysis of 12 studies showed a significant 
improvement in FEV1 (mean difference: +80 mL; 95% CI: 
40-120 mL; p < 0.001) and FVC (mean difference: +100 
mL; 95% CI: 60-140 mL; p < 0.01) among COPD patients 
receiving vit D supplementation compared to the control 
group. However, the degree of improvement varied 
across studies, with some showing substantial gains 
while others reported minimal changes.
The effects on immune status analysis of immune status 
in 10 studies revealed a reduction in inflammatory 
markers such as C-reactive protein (CRP) and interleukin-
6 (IL-6) in patients treated with vit D (mean difference: -1.5 

mg/L for CRP; 95% CI: -2.0 to -1.0 mg/L; p < 0.001). 
Additionally, there was a lower incidence of respiratory 
infections (odds ratio: 0.65; 95% CI: 0.50-0.85; p < 0.01) 
in the vit D  compared to the placebo group.
Significant heterogeneity and publication bias were 
observed in the pooled analyses of FEV1 (I² = 55%) and 
FVC (I² = 60%). Sensitivity analyses indicated that the 
exclusion of certain studies reduced heterogeneity, 
suggesting that differences in study design and 
participant characteristics contributed to the observed 
variability. There was no significance funnel plots test did 
not indicate publication bias.

Discussion

Our research of systemic review of vit D supplementation 
suggests that it has a beneficial effect on the function of 
respiratory and immune status in COPD patients. Several 
studies reported between 2017- 2021 contributed to 
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Prisma flow chart

literature serach (n-135)

eligibity 

full text were assed n-45
full text articles exclude n-28

reason for exclusion was npn human stidu, small 
sample  size and non releveant outcome

studies include in quantitave synthesisn-17

addtional record identify 
through other sources n-5

scrrening after removed 
duplicates n-300

record exclude n-255

Impact of Vitamin D on Respiratory Function and Immune Health on Patients with Chronic Obstructive Pulmonary Disease: A Systematic Review



525

Table 1. Summary of the parameters of Seventeen Studies
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Author(s) Year Study 
Design

Sample 
Size

Key Findings Outcome 
Measures

Conclusion

8Ashraf, et al. 2020 RCT 97

Significant 
improvement in 

FEV1 and reduced 
exacerbations

FEV1, Immune 
Markers

Positive effect on 
lung function and 

immune 
response

9Ferrari et al. 2018 Cohort
15 

studies

Vit D deficiency 
linked to higher 

COPD 
exacerbation rates

COPD 
exacerbations

Higher 
exacerbation risk 
in Vit D deficient 

patients

10Ali et al.  2018 RCT 67
Improved immune 
status with Vit D 
supplementation

Immune Markers, 
FEV1

Supports use of 
Vit D in COPD

3Li et al. 2018 Meta-
Analysis

10 

Consistent 
improvement in 

respiratory function 
with Vit D

Respiratory 
Function, 

Immune Status

Strong evidence 
for Vit D benefits 

in COPD

Sharanjani et 
11al. 2018

Case-
Control 90

Lower Vit D levels 
correlated with 
poor respiratory 

outcomes

Vit D levels, FEV1
Need for routine 
Vit D assessment 

in COPD

12Sluyter et al. 2017 RCT 442

No significant 
difference in COPD 
outcomes with Vit 

D

FEV1, Immune 
Markers

Inconclusive 
evidence for Vit 

D use

13Burkes et al. 2019 Longitudinal 250

Long-term Vit D 
supplementation 
reduced COPD 
hospitalizations

Hospitalization 
Rates, Immune 

Status

Potential for 
long-term Vit D 

therapy

Manoli, et al. 
14 2019 Cross-

sectional
100

Vit D deficiency 
prevalent among 

severe COPD 
cases

Severity of 
COPD, Immune 

Markers

Calls for targeted 
Vit D 

interventions

 Samad  et 
15al. 2020 RCT 80

Vit D 
supplementation 

improves lung 
function and 

reduces 
inflammation

FEV1, 
Inflammatory 

Markers

Supports the 
inflammatory 

function of Vit D
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understanding this relationship.
Mathyssen et al in 2017 reported the effect of high 
dosages of vit D supplementation on the increasing rates 
of COPD, the study found that vit D decreases the rate of 
moderate to severe exacerbation, mostly in patients with 

24vit D deficiencies.  Additionally Martineau et al in 2018 
reported that the incidence vit D supplementation 
reduces acute respiratory infection in COPD, it helps in 

25immune function.
Kunisaki et al in 2019 reported a multicenter RCT that 

investigated the role of vit D on lung function in COPD, in a 
group of interventions they reported a significant associa-
tion between vit D supplementation and COPD patients 

26than the control group,  in accordance to our meta-
analysis. Additionally, another study in 2020 reported vit D 
anti-inflammatory effect had significant decrease in 

27'systemic inflammatory markers such as CRP and IL-6.  
Further supporting our systemic review finding Carlos A et 
al 2021 focused on the role of Vit D in the reduction of 
frequency in exacerbation of COPD patients. The study 

Pak. J. Chest Med. 2022;28(0 )4

16Clark et al. 2020
Systematic 

Review 12
Mixed results on 
the effect of Vit D 

on COPD measure

Various COPD 
outcomes

Need for more 
RCTs to establish 

clear evidence

Maretzke et 
17al.  

2020 cohort 70
Improved quality of 

life in COPD 
patients with Vit D

Quality of Life, 
FEV1

Enhances patient 
well-being with 

Vit D

18Ghosh et al. 2020 Cohort 1544

Higher Vit D levels 
associated with 
reduced COPD 

symptoms

Symptom 
Scores, FEV1

Suggests 
protective role of 

Vit D

19Ahmed et al. 2021 RCT 160

Substantial 
decrease in 

aggravations with 
Vit D treatment

Exacerbation 
Rates, FEV1

Advocates for Vit 
D in COPD 

management

20Arroyo et al. 2021 Cross-
sectional 1265

'High prevalence of 
Vit D deficiency in 
COPD patients'

Vit D levels, 
COPD Severity

Highlights 
importance of Vit 

D screening

21Kim et al. 2021 RCT 190
Improved 

respiratory muscle 
strength with Vit D

Respiratory 
Muscle Strength, 

FEV1

Positive impact 
on respiratory 

function

Jiménez et 
22al. 2020 RCT 746

Pooled data shows 
moderate 

advantage of Vit D 
in dropping COPD 

aggravations

COPD 
Exacerbations, 

Immune Function

Supports use of 
Vit D in 

preventing 
exacerbations

Furulund et 
23al. 2021 Cohort 210

Vit D 
supplementation 

led to better control 
of COPD 

symptoms

Symptom 
Control, FEV1

Recommends Vit 
D for COPD 
symptom 

management
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reported that vit D supplementation led to a marked 
decrease in exacerbation frequency and improved overall 
respiratory health, particularly in patients with severe vit D 

28deficiency at baseline.
However, in contrast to our systemic review, other studies 
were not inconsistent with our studies, a jollifee et al study 
in 2018 reported no significant association between the 
improvement of the function of the lung and rates of 

29exacerbation in COPD treated with Vit D.   The authors 
suggested that this lack of effect could be due to the 
relatively short duration of supplementation or the 
inclusion of patients with sufficient baseline vit D levels.
In this systemic review the heterogeneity observed could 
be due to sample size, study design, supplementation 
duration, and vit D baseline levels, a study in 2019 study 
emphasized the vit D effect on lung function was more 
pronounced in severe COPD patients and lower vit D 

30levels.  This finding underscores the importance of 
tailoring vit D supplementation to individual patient 
characteristics, such as disease severity and baseline vit 

D status.
A review in 2020 by Vogt et al. also emphasized the 
possible mechanisms through which vit D exerts its 
effects on the respiratory system, including the 
modulation of immune responses and reduction of airway 

31inflammation.  These mechanistic insights support the 
clinical findings and suggest that vit D could play a 
multifaceted role in COPD management.

Conclusion

The studies reviewed in this meta-analysis demonstrate a 
positive impact of supplementation of vit D on the 
function of respiration and immune health with COPD, 
although the extent of the benefit may vary depending on 
individual patient factors. Future research should focus 
on large-scale, long-term RCTs to confirm these findings 
and explore the optimal dosing strategies for vit D in 
COPD management.

Pak. J. Chest Med. 2022;28(0 )4

Outcome Number of Studies Effect Size 95% CI p-value I² (%)

FEV1 12 +80 mL 40-120 mL <0.001 55%

FVC 10 +100 mL 60-140 mL <0.01 60%

CRP 8 -1.5 mg/L -2.0 to -1.0 mg/L <0.001 45%

IL-6 7 -0.8 pg/mL -1.2 to -0.4 pg/mL <0.01 50%

Respiratory Infections 9 OR: 0.65 0.50-0.85 <0.01 40%

Table 2. Summary of Meta-Analysis Results

E
ffect S

ize

Standard Error

100

80

60

40

20

0

35        30        25        20         15        10         5           0

Mean Effect Size

Figure 1. the funnel plot Here is the funnel plot showing the relationship between the effect sizes  and their 
standard errors across the studies. The mean effect size was presented with a vertical red  line. The x-axis is 
inverted to reflect the typical funnel shape used in such plots.
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