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Background The role of vitamin D (VD) in the management of chronic ob-
structive pulmonary disease (COPD) and asthma remains largely undeter-
mined. In the present meta-analysis, we aimed to comprehensively investigate 
the efficacy of VD in the treatment of COPD and asthma according to the lat-
est update.

Methods The PubMed, Embase, and Cochrane Library databases were searched 
from their inception to June 2, 2022. Randomized controlled trials (RCTs) com-
paring the efficacy of VD with placebo against COPD or asthma were included.

Results A total of 11 RCTs consisting of 1183 COPD patients and 19 RCTs con-
sisting of 2025 asthmatic patients were finally included. As for pulmonary func-
tion, FEV1/FVC was not changed significantly, while FEV1% was improved in 
the VD group. In the asthma subgroup, FEV1% was not changed significantly, 
while FEV1/FVC was improved in the VD group. For the questionnaire and rat-
ing scale, the mMRC (modified Medical Research Council) dyspnoea scale score 
for COPD and ACT (Asthma Control Test) score for asthma were not signifi-
cantly changed, while the SGRQ (St. George's Respiratory Questionnaire) score 
for COPD was improved in the VD group. For inflammation indicators, IL-6 
and IL-10 were statistically equivalent between the VD and placebo groups, 
while IgE, IL-5, and IL-10 (baseline VD deficiency subgroup) were improved 
in the VD group. The exacerbation, length of hospital stays, and mortality were 
statistically equivalent between the two groups.

Conclusions VD supplementation improved the indicators of asthma and 
COPD, especially in pulmonary function, SGRQ scores, IL-5, and IgE.

Registration The protocol could be found at PROSPERO with the registration 
number of CRD42020218058.

Chronic obstructive pulmonary disease (COPD) has the highest mortality rate 
among chronic respiratory diseases [1]. COPD patients often show incomplete re-
versibility of airflow obstruction caused by emphysema and chronic bronchitis. It 
can eventually develop into severe diseases, such as pulmonary heart disease and 
respiratory failure. Currently, there is no good way to prevent development of the 
disease. Similarly, asthma is another common chronic inflammatory disease that 
can start at a young age. Like COPD, asthma can also develop into chronic air-
way limitation because of uncontrolled inflammation [2]. Because inflammation 
is crucial in pathogenesis of asthma, inflammation control is primary goal of asth-
ma control [3]. Drug therapy includes bronchodilators, glucocorticoids and some-
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times antibiotics. However, long-term use of above-mentioned drugs triggers plenty of adverse events. In ad-
dition to commonly used drugs, Vitamin D (VD) is currently considered to be very promising for its efficacy 
and excellent tolerance.

VD receptor (VDR) is a transcription factor that affects expressions of thousands of genes. Besides its function 
in mineral metabolism and skeletal health, it may play an important role in other functions, such as the phys-
iology of immune system, glucose metabolism and neurocognitive functions. [4,5] Airway epithelial cells and 
immune cells in lung express VDR, and regulatory mechanism of the activity of 25(OH)D 1α-hydroxylase en-
zyme in lung is different from that in the kidney, which may lead to the increase of 1,25(OH)2D in the lung, 
resulting in changes of immune regulation [6]. Some studies support the correlation between serum 25(OH)
D and the severity of COPD. In a meta-analysis consisting of 27 128 participants, the serum 25(OH)D level 
is positively correlated with pulmonary function parameters, such as forced expiratory volume in one second 
(FEV1) and forced vital capacity (FVC) [7]. As for COPD risk, severity, and exacerbation, a meta-analysis shows 
a negative correlation with serum 25(OH)D levels [8]. Similar results have been observed in asthmatic patients 
[9]. Therefore, serum 25(OH)D levels may affect asthma and COPD control. However, it remains largely un-
known whether VD supplementation can improve the disease state.

To date, the results of current meta-analysis of VD supplementation in controlling COPD and asthma are in-
consistent. Two new randomized controlled trials (RCTs) for COPD and seven RCTs for asthma are available. 
Considering that VD supplementation may be a low-cost, low-risk method of controlling asthma and COPD, 
we conducted the present meta-analysis and aimed to comprehensively investigate efficacy of VD in the treat-
ment of COPD and asthma control according to the latest update.

METHODS
Literature search

The PubMed, Embase, and Cochrane Library databases from their inception up to June 1, 2022 were inde-
pendently searched by two investigators (Y.H.W and J.W.). The term used for search strategy was (“COPD[Ti-
tle/Abstract]” OR “asthma [Title/Abstract]” AND “vitamin D[Title/Abstract]”).

Study selection

Trials were included if their participants were patients with COPD or asthma. Trials were considered to be eli-
gible if they compared VD supplementation at any dose with the placebo. Studies were included if they report-
ed one or more of the outcomes. Efficacy-related outcomes included length of hospital stay, mortality, FEV1, 
FEV1/FVC, exacerbations, SGRQ (St. George's Respiratory Questionnaire) scores, mMRC (modified Medical 
Research Council) dyspnoea scale scores, ACT (Asthma Control Test) scores, cytokines, IgE, and eosinophil 
counts. Studies were excluded if they were reviews, conference abstracts, editorials or case reports. Studies 
conducted on healthy people, animals or in vitro models were also excluded.

Data extraction and evaluation

To determine the eligibility of identified trials, the titles and abstracts were independently screened by two au-
thors (Y.H.W and J.W). Full texts were obtained when necessary. Any disagreements were resolved by a third 
investigator (Y.C). A final consensus was reached among all investigators. The relevant data were independently 
extracted by two investigators (Y.H.W and J.W), and the risk of bias was also assessed. The Cochrane assess-
ment tool was used to evaluate the quality of each included study.

VD deficiency was defined as serum 25(OH)D≤20 ng/mL [10]. mMRC ranged from 0 to 4, with higher scores 
indicating more severe dyspnoea. SGRQ scores decreasing at least four points in the total score were defined as 
a clinically significant improvement in quality of life. An increase in ACT/CACT (Childhood Asthma Control 
Test) value indicated better asthma control. The GOLD (Global Initiative for Chronic Obstructive Pulmonary 
Disease) stage is an intuitive system for classifying COPD severity based on FEV1, ranging from I (FEV1 ≥ 80%) 
to IV (FEV1 < 30%) [11].

Statistical analysis

All analyses were carried out using the Review Manager program, version 5.3. The heterogeneity of study re-
sults was assessed by the χ2 test, and the inconsistency was determined by the I2 measure. Subgroup analysis 
was used to explore possible causes of heterogeneity among study results. Mean differences (MD) and standard-
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ized mean differences (SMD) were used for continuous 
variables, while odds ratios (ORs) were used for di-
chotomous variables. Der Simonian-Laird random-ef-
fects (χ2 test P ≤ 0.10) or Mantel-Haenszel fixed-effects 
(χ2 test P > 0.10) model was used for ORs, and 95% 
confidence intervals (CIs) were used throughout the 
meta-analysis. The significance of the pooled ratios was 
determined by Z-test, and a P value of <0.05 was con-
sidered statistically significant. In present study, the 
mean and standard deviation were calculated by esti-
mating the extreme value and quartile spacing accord-
ing to the Cochran handbook and Wan’s method [12].

RESULTS
Included studies

A total of 3908 citations were identified from the three 
databases by literature search after the duplications 
were removed. Reviews, case reports, conference ab-
stracts, and editorials, in vitro or animal studies were 
excluded by reading the abstract, and 232 potential-
ly relevant full-text articles were screened. Moreover, 
139 articles were excluded due to the lack of control or 
evaluation indicators [13-42]. Figure 1 illustrates the 
detailed search and study selection process.

Study characteristics

Eleven RCTs consisting of 1183 COPD patients and 19 RCTs consisting of 2025 asthmatic patients were fi-
nally included in the present meta-analysis. Nine RCTs of asthma were for children. Table 1 and Table 2 list 
main characteristics of the studies included in analysis. The quality of RCTs was evaluated by the Cochrane 
risk of bias tool, and results showed that the quality of these RCTs was high (Figure S1 in the Online Supple-
mentary Document).

Exacerbation

Number of patients with exacerbation for COPD and asthma

Figure 2 shows that the number of patients with exacerbation of COPD and asthma in the VD supplementa-
tion group was not different from the comparator group.

Number of exacerbations of asthma

Figure S2 in the Online Supplementary Document shows that the number of exacerbations of asthma in the 
VD supplementation group was less compared with the comparator group, while there was no statistical dif-
ference (OR = 0.73, P = 0.06, I2 = 59%).

Pulmonary function

FEV1% change from baseline to end

Figure 3 shows that the VD supplementation group had a better recovery of FEV1% (OR = 3.06, P = 0.02, 
I2 = 100%). In the COPD and asthma subgroup analysis, there was no significant difference.

FEV1/FVC change from baseline to end

Figure S3 in the Online Supplementary Document shows that there was no significant difference in FEV1/
FVC changes between the VD supplementation group and control group from baseline to end (OR = 3.02, 
P = 0.06, I2 = 99%). In the COPD subgroup analysis, there was no significant difference either. In the asthma 
subgroup analysis, the FEV1/FVC was significantly improved in the VD supplementation group (OR = 4.33, 
P = 0.02, I2 = 99%).

Figure 1. Flowchart of the article selection process.
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Questionnaire and rating scale

Figure S4 in the Online Supplementary Document shows that there was no significant difference in mMRC 
score changes between the VD supplementation group and control group from baseline to end. Figure S5 in 
the Online Supplementary Document shows that the SGRQ score was significantly improved in the VD sup-

Figure 2. Meta-analysis of vitamin D (VD) supplementation on number of patients with exacerbation of chronic obstruc-
tive pulmonary disease (COPD) and asthma.

Figure 3. Meta-analysis of vitamin D (VD) supplementation on FEV1% change from baseline to end.
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plementation group (OR = 2.97, P = 0.02, I2 = 72%). Figure S6 in the Online Supplementary Document shows 
that the ACT score was not improved in the VD supplementation group.

Length of hospital stay

Figure S7 in the Online Supplementary Document shows that the length of hospital stay was not changed 
in the VD supplementation group.

Mortality

Figure 4 shows that the mortality was not improved in the VD supplementation group.

Inflammatory markers

Figure S8 and Figure S9 in the Online Supplementary Document show that the levels of IL-5 and Ig E were 
decreased in the VD supplementation group (OR = -9.18, P = 0.0004, I2 = 99%; OR = -100.85, P < 0.00001, 
I2 = 0%). However, Figures S10-S12 in the Online Supplementary Document reveal that the levels of IL-6 and 
IL-10, as well as eosinophil counts, were not significantly different between the VD supplementation group 
and placebo group.

In subgroup analysis based on serum VD, the IL-10 level of the VD deficiency group was significantly increased 
after the VD supplementation (OR = 2.51, P < 0.00001, I2 = 32%). In VD sufficiency subgroup, there was no 
significant change after the VD supplementation. Subgroup analysis of IL-5, IL-6 and IL-10 based on types of 
diseases didn’t show significant difference.

DISCUSSION
The present meta-analysis showed that VD supplementation had an effect on the control of certain indicators 
related to COPD and asthma. VD supplementation might affect pulmonary function, especially the FEV1% 
indicator. FEV1/FVC only improved in asthma. Quality of life and symptoms were improved only in COPD 
patient with improvement of SGRQ scores. VD supplementation might improve immune function since IL-5 
and Ig E were decreased and IL-10 was increased in VD deficiency group after VD supplementary.

VD deficiency has long been associated with upper respiratory tract infection, and the exacerbation of COPD 
and asthma is also associated with infection [43]. Moreover, a cohort study has shown that smokers’ symp-
toms, lung function, and airway wall thickness improve after the VD supplementation [44]. It is known that 
cigarette smoking has a great effect on lung function and is also a risk factor for COPD. Therefore, it is rea-
sonable to believe that VD deficiency is associated with the exacerbation of COPD and asthma. Many studies 
have reported that low VD levels are associated with the exacerbations of COPD and asthma. Therefore, many 
studies have aimed to control asthma and COPD by VD supplementation. However, the outcomes are quite 
different, and no convincing advice has been formed.

In our study with the latest reports, VD supplementation reduced the number of patients with exacerbations 
of COPD and asthma, while it was not statistically significant. Moreover, the total number of exacerbations 
decreased in the VD group (P = 0.06).

To avoid the influence of different baseline values, we calculated the difference between the final value and 
the initial value to compare the effect on pulmonary function parameters and the questionnaire rating scale. 
We found that VD significantly improved FEV1%. FEV1/FVC also tended to improve especially in asthmatic 

Figure 4. Meta-analysis of vitamin D (VD) supplementation on mortality of chronic obstructive pulmonary disease (COPD).
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patients. The questionnaire rating scale also showed that VD supplementation improved the quality of life. At 
present, only SGRQ scores had a significant difference.

Cytokines are important markers of infection and immune status. IL-5 activation can lead to degranulation of 
eosinophils and cytotoxin release (such as IL-6), which can cause damage to surrounding cells and tissues [45]. 
Targeting IL-5 and IL-6 pathways are research hotspots in the treatment of asthma [46,47]. As an important 
anti-inflammatory cytokine, IL-10 is a promising candidate to control asthma [48]. In our present study, level 
of IL-5 significantly decreased in the VD supplementation group. However, baseline of IL-5 was very high in 
a trial consisting of 86 patients, leading to the significant decline of IL-5. The level of IL-6 decreased after the 
treatment, while there was no statistical significance. There was a significant increase in IL-10 in VD-deficient 
patients after the treatment, while the effect was not obvious in patients with VD sufficiency. Besides IL-10, 
we also analysed other indicators and found that VD supplementation did not affect the indicators no matter 
the VD baseline level was higher or lower than 20 ng/mL.

It has been shown that a high serum level of total IgE and eosinophil counts are predisposing factors of allergic 
asthma [49,50]. A study consisting of 100 children has shown that the VD level is negatively correlated with 
serum IgE levels [51]. Besides, asthmatic children with serum level of 25(OH)D<24 ng/ml have higher eosin-
ophil counts and IgE levels [52]. In our present work, we found that there was a significant decrease in IgE, 
while no significant change in eosinophil counts was observed.

There are many studies on relationship between VD and asthma or COPD, while the results are quite different. 
These differences may be attributed to the reasons as follows. First, genetic variants in the VD pathway affect 
serum levels of VD, thus affecting atopy and asthma [53]. Second, an experiment has shown that after the VD 
supplementation, the level of serum 25(OH)D in patients with asthma and COPD increase slowly. Gene ex-
pression analysis shows that the metabolic capacity of VD decreased under such diseased condition [54]. An-
other research shows that even under seasonal oral VD supplementation, patients with a positive history of an 
asthma attack in the previous 4 weeks present significantly lower serum 25(OH)D concentrations compared 
with their peers with no disease exacerbation [55]. Therefore, VD deficiency in asthma and COPD may be a 
chicken or egg story [56]. Third, studies have shown that plasma VD is also related to the content of unsatu-
rated fatty acids in blood, which is a possible regulatory pathway. It may also be the reason for poor outcomes 
for single use of VD to control inflammation in some people [57]. Taken together, it is not very clear how VD 
affects respiratory system. Genetic analysis has found that maternal 17q21 genotype has an important influence 
on the protective effects of prenatal VD supplementation against offspring asthma/recurrent wheeze [58]. Be-
sides, the acute wheeze-specific gene module shows a correlation with VD and asthma medication [59]. Some 
studies have investigated the effect of VD supplementation on the mother with asthmatic history during preg-
nancy. It seems that sufficient serum 25(OH)D can reduce the risk of asthma in offspring born to asthmatic 
mothers [60]. Except that, COPD reveals no impact of VD on known molecular pathways.

Considering the risk of fracture and metabolism, the International Osteoporosis Foundation recommends 600 
IU VD per day in younger adults and 800 IU per day in older adults to reach a status with 25(OH)D levels of 
20 ng/mL [61]. Based on current research, patients with asthma and COPD might be accompanied by low VD 
status [8]. VD supplementation should be supplemented even if it had no significant effect on disease control.

Our study has several limitations. First, some trials included in this review differed in their definition of exac-
erbations. Some defined exacerbations as sustained worsening of symptoms and requiring drug intervention, 
while others were defined according to the pulmonary function, such as FEV1. Second, the lack of original 
data in the studies limited our analysis. We had to calculate some continuous variables based on the Cochran 
handbook and published methods. Third, because of large differences in usage in clinical trials presented in 
the included RCTs, the optimal dosage and duration of VD supplementation are yet unknown.

CONCLUSIONS
VD supplementation improved the indicators of asthma and COPD, especially in pulmonary function, SGRQ 
scores, IL-5, IgE, and IL-10 (in serum VD deficiency group). Although the treatment effect was heterogeneous 
across trials and might have been overestimated, VD supplementation was a low-cost, low-risk, promising 
method to control asthma and COPD. More investigations are required to guide the dosage to achieve a bet-
ter effect.



Efficacy of vitamin D on COPD and asthma

V
IE

W
PO

IN
TS

PA
PE

RS

www.jogh.org • doi: 10.7189/jogh.12.04100 9 2022  •  Vol. 12  •  04100

 1  GBD 2016 Causes of Death Collaborators. Global, regional, and national age-sex specific mortality for 264 causes of death, 
1980-2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2017;390:1151-210. Medline:28919116 
doi:10.1016/S0140-6736(17)32152-9

 2  Dunican EM, Elicker B, Gierada D, Nagle S, Schiebler M, Newell J, et al. Mucus plugs in patients with asthma linked to eosin-
ophilia and airflow obstruction. J Clin Invest. 2018;128:997-1009. Medline:29400693 doi:10.1172/JCI95693

 3  Hammad H, Lambrecht B. The basic immunology of asthma. Cell. 2021;184:1469-85. Medline:33711259 doi:10.1016/j.
cell.2021.02.016

 4  Nagpal S, Na S, Rathnachalam R. Noncalcemic actions of vitamin D receptor ligands. Endocr Rev. 2005;26:662-87. Med-
line:15798098 doi:10.1210/er.2004-0002

 5  Caprio M, Infante M, Calanchini M, Mammi C, Fabbri A. Vitamin D: not just the bone. Evidence for beneficial pleiotropic ex-
traskeletal effects. Eat Weight Disord. 2017;22:27-41. Medline:27553017 doi:10.1007/s40519-016-0312-6

 6  Maes K, Serré J, Mathyssen C, Janssens W, Gayan-Ramirez G. Targeting Vitamin D Deficiency to Limit Exacerbations in Re-
spiratory Diseases: Utopia or Strategy With Potential? Calcif Tissue Int. 2020;106:76-87. Medline:31350569 doi:10.1007/
s00223-019-00591-4

 7  Xu J, Bartz TM, Chittoor G, Eiriksdottir G, Manichaikul AW, Sun F, et al. Meta-analysis across Cohorts for Heart and Aging Re-
search in Genomic Epidemiology (CHARGE) consortium provides evidence for an association of serum vitamin D with pul-
monary function. Br J Nutr. 2018;120:1159-70. Medline:30205856 doi:10.1017/S0007114518002180

 8  Zhu M, Wang T, Wang C, Ji Y. The association between vitamin D and COPD risk, severity, and exacerbation: an updated 
systematic review and meta-analysis. Int J Chron Obstruct Pulmon Dis. 2016;11:2597-607. Medline:27799758 doi:10.2147/
COPD.S101382

 9  Al-Zayadneh E, Alnawaiseh N, Ajarmeh S, Altarawneh A, Albataineh E, AlZayadneh E, et al. Vitamin D deficiency in chil-
dren with bronchial asthma in southern Jordan: a cross-sectional study. J Int Med Res. 2020;48:300060520974242. Med-
line:33284716 doi:10.1177/0300060520974242

10  Cesareo R, Attanasio R, Caputo M, Castello R, Chiodini I, Falchetti A, et al. Italian Association of Clinical Endocrinologists 
(AME) and Italian Chapter of the American Association of Clinical Endocrinologists (AACE) Position Statement: Clinical Man-
agement of Vitamin D Deficiency in Adults. Nutrients. 2018;10:546. Medline:29702603 doi:10.3390/nu10050546

11  Global initiative of chronic obstructive lung disease: global strategy for the diagnosis and management and prevention of chron-
ic obstructive lung disease. 2017. Available: https://goldcopdorg/gold-2017-global-strategy-diagnosis-management-preven-
tion-copd/. Accessed: 12 November 2022.

12  Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and standard deviation from the sample size, median, range and/
or interquartile range. BMC Med Res Methodol. 2014;14:135. Medline:25524443 doi:10.1186/1471-2288-14-135

13  Dastan F, Pourrashid MH, Salamzadeh J, Edalatifard M, Eslaminejad A. Effects of High-Dose Vitamin D Replacement on the 
Serum Levels of Systemic Inflammatory Biomarkers in Patients with Acute Exacerbation of Chronic Obstructive Pulmonary 
Disease. COPD. 2019;16:278-83. Medline:31550915 doi:10.1080/15412555.2019.1666812

14  Alavi Foumani A, Mehrdad M, Jafarinezhad A, Nokani K, Jafari A. Impact of vitamin D on spirometry findings and quality of 
life in patients with chronic obstructive pulmonary disease: a randomized, double-blinded, placebo-controlled clinical trial. 
Int J Chron Obstruct Pulmon Dis. 2019;14:1495-501. Medline:31360062 doi:10.2147/COPD.S207400

15  Pourrashid MH, Dastan F, Salamzadeh J, Eslaminejad A, Edalatifard M. Role of Vitamin D Replacement on Health Related 
Quality of Life in Hospitalized Patients with “Acute Exacerbation of Chronic Obstructive Pulmonary Disease”. Iranian journal 
of pharmaceutical research. IJPR. 2018;17:801-10. Medline:29881436

16  Rafiq R, Prins HJ, Boersma WG, Daniels JM, den Heijer M, Lips P, et al. Effects of daily vitamin D supplementation on respira-
tory muscle strength and physical performance in vitamin D-deficient COPD patients: a pilot trial. Int J Chron Obstruct Pulm-
on Dis. 2017;12:2583-92. Medline:28894361 doi:10.2147/COPD.S132117

17  Khan DM, Ullah A, Randhawa F, Iqtadar S, Butt N, Waheed K. Role of Vitamin D in reducing number of acute exacerbations 
in Chronic Obstructive Pulmonary Disease (COPD) patients. Pak J Med Sci. 2017;33:610-4. Medline:28811780 doi:10.12669/
pjms.333.12397

18  Zendedel A, Gholami M, Anbari K, Ghanadi K, Bachari EC, Azargon A. Effects of Vitamin D Intake on FEV1 and COPD Exac-
erbation: A Randomized Clinical Trial Study. Glob J Health Sci. 2015;7:243-8. Medline:25946929 doi:10.5539/gjhs.v7n4p243

RE
FE

RE
N

C
E

S
Funding: This work was supported by the National Natural Science Foundations of China (81770004 and 82073894), 
Cultivation Project of PLA General Hospital for Distinguished Young Scientists (2020-JQPY-004) and New Medicine Clin-
ical Research Fund(4246Z512).

Authorship contributions: Study design: YHW, LC, RW, JW, MLC, YC. Data collection: YHW, JW, YLC. Data analysis: 
YHW, LC, RW. Draft manuscript: YHW, HZ, LY. Manuscript review: YHW, MLC, YC, YLC.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the 
corresponding author) and disclose no relevant interests.

Additional material
Online Supplementary Document

https://pubmed.ncbi.nlm.nih.gov/28919116
https://doi.org/10.1016/S0140-6736(17)32152-9
https://pubmed.ncbi.nlm.nih.gov/29400693
https://doi.org/10.1172/JCI95693
https://pubmed.ncbi.nlm.nih.gov/33711259
https://doi.org/10.1016/j.cell.2021.02.016
https://doi.org/10.1016/j.cell.2021.02.016
https://pubmed.ncbi.nlm.nih.gov/15798098
https://pubmed.ncbi.nlm.nih.gov/15798098
https://doi.org/10.1210/er.2004-0002
https://pubmed.ncbi.nlm.nih.gov/27553017
https://doi.org/10.1007/s40519-016-0312-6
https://pubmed.ncbi.nlm.nih.gov/31350569
https://doi.org/10.1007/s00223-019-00591-4
https://doi.org/10.1007/s00223-019-00591-4
https://pubmed.ncbi.nlm.nih.gov/30205856
https://doi.org/10.1017/S0007114518002180
https://pubmed.ncbi.nlm.nih.gov/27799758
https://doi.org/10.2147/COPD.S101382
https://doi.org/10.2147/COPD.S101382
https://pubmed.ncbi.nlm.nih.gov/33284716
https://pubmed.ncbi.nlm.nih.gov/33284716
https://doi.org/10.1177/0300060520974242
https://pubmed.ncbi.nlm.nih.gov/29702603
https://doi.org/10.3390/nu10050546
https://goldcopdorg/gold-2017-global-strategy-diagnosis-management-prevention-copd/
https://goldcopdorg/gold-2017-global-strategy-diagnosis-management-prevention-copd/
https://pubmed.ncbi.nlm.nih.gov/25524443
https://doi.org/10.1186/1471-2288-14-135
https://pubmed.ncbi.nlm.nih.gov/31550915
https://doi.org/10.1080/15412555.2019.1666812
https://pubmed.ncbi.nlm.nih.gov/31360062
https://doi.org/10.2147/COPD.S207400
https://pubmed.ncbi.nlm.nih.gov/29881436
https://pubmed.ncbi.nlm.nih.gov/28894361
https://doi.org/10.2147/COPD.S132117
https://pubmed.ncbi.nlm.nih.gov/28811780
https://doi.org/10.12669/pjms.333.12397
https://doi.org/10.12669/pjms.333.12397
https://pubmed.ncbi.nlm.nih.gov/25946929
https://doi.org/10.5539/gjhs.v7n4p243
http://jogh.org/documents/2022/jogh-12-04100-s001.pdf


Wang et al.
V

IE
W

PO
IN

TS
PA

PE
RS

2022  •  Vol. 12  •  04100 10 www.jogh.org •  doi: 10.7189/jogh.12.04100

19  Sanjari M, Soltani A, Habibi Khorasani A, Zareinejad M. The effect of vitamin D on COPD exacerbation: a double blind ran-
domized placebo-controlled parallel clinical trial. J Diabetes Metab Disord. 2016;15:33. Medline:27570748 doi:10.1186/
s40200-016-0257-3

20  Martineau AR, James WY, Hooper RL, Barnes NC, Jolliffe DA, Greiller CL, et al. Vitamin D3 supplementation in patients with 
chronic obstructive pulmonary disease (ViDiCO): a multicentre, double-blind, randomised controlled trial. Lancet Respir Med. 
2015;3:120-30. Medline:25476069 doi:10.1016/S2213-2600(14)70255-3

21  Bjerk SM, Edgington BD, Rector TS, Kunisaki KM. Supplemental vitamin D and physical performance in COPD: a pilot ran-
domized trial. Int J Chron Obstruct Pulmon Dis. 2013;8:97-104. Medline:23430315

22  Lehouck A, Mathieu C, Carremans C, Baeke F, Verhaegen J, Van Eldere J, et al. High doses of vitamin D to reduce exacerba-
tions in chronic obstructive pulmonary disease: a randomized trial. Ann Intern Med. 2012;156:105-14. Medline:22250141 
doi:10.7326/0003-4819-156-2-201201170-00004

23  Thakur C, Kumar J, Kumar P, Goyal J, Singh K, Gupta A. Vitamin-D supplementation as an adjunct to standard treatment of 
asthma in children: A randomized controlled trial (ViDASTA Trial). Pediatr Pulmonol. 2021;56:1427-33. Medline:33522698 
doi:10.1002/ppul.25287

24  Jat KR, Goel N, Gupta N, Gupta C, Datta S, Lodha R, et al. Efficacy of vitamin D supplementation in asthmatic children with vi-
tamin D deficiency: A randomized controlled trial (ESDAC trial). Pediatr Allergy Immunol. 2021;32:479-88. Medline:33207014 
doi:10.1111/pai.13415

25  Forno E, Bacharier LB, Phipatanakul W, Guilbert TW, Cabana MD, Ross K, et al. Effect of Vitamin D3 Supplementation on Se-
vere Asthma Exacerbations in Children With Asthma and Low Vitamin D Levels: The VDKA Randomized Clinical Trial. JAMA. 
2020;324:752-60. Medline:32840597 doi:10.1001/jama.2020.12384

26  Andùjar-Espinosa R, Salinero-Gonzalez L, Illan-Gomez F, Castilla-Martinez M, Hu-Yang C, Ruiz-Lopez FJ. Effect of vitamin 
D supplementation on asthma control in patients with vitamin D deficiency: the ACVID randomised clinical trial. Thorax. 
2021;76:126-33. Medline:33154023 doi:10.1136/thoraxjnl-2019-213936

27  Shabana MA, Esawy MM, Ismail NA, Said AM. Predictive role of IL-17A/IL-10 ratio in persistent asthmatic patients on vitamin 
D supplement. Immunobiology. 2019;224:721-7. Medline:31570180 doi:10.1016/j.imbio.2019.09.005

28  Dodamani MH, Muthu V, Thakur R, Pal A, Sehgal IS, Dhooria S, et al. A randomised trial of vitamin D in acute-stage allergic 
bronchopulmonary aspergillosis complicating asthma. Mycoses. 2019;62:320-7. Medline:30561849 doi:10.1111/myc.12879

29  Ramos-Martínez E, López-Vancell MR, Fernández de Córdova-Aguirre JC, Rojas-Serrano J, Chavarría A, Velasco-Medina A, 
et al. Reduction of respiratory infections in asthma patients supplemented with vitamin D is related to increased serum IL-10 
and IFNγ levels and cathelicidin expression. Cytokine. 2018;108:239-46. Medline:29402723 doi:10.1016/j.cyto.2018.01.001

30  Ali AM, Selim S, Abbassi MM, Sabry NA. Effect of alfacalcidol on the pulmonary function of adult asthmatic patients: A ran-
domized trial. Ann Allergy Asthma Immunol. 2017;118:557-63. Medline:28377173 doi:10.1016/j.anai.2017.02.014

31  Tachimoto H, Mezawa H, Segawa T, Akiyama N, Ida H, Urashima M. Improved control of childhood asthma with low-dose, 
short-term vitamin D supplementation: a randomized, double-blind, placebo-controlled trial. Allergy. 2016;71:1001-9. Med-
line:26841365 doi:10.1111/all.12856

32  Kerley CP, Hutchinson K, Cormican L, Faul J, Greally P, Coghlan D, et al. Vitamin D3 for uncontrolled childhood asthma: A 
pilot study. Pediatr Allergy Immunol. 2016;27:404-12. Medline:26845753 doi:10.1111/pai.12547

33  Jensen ME, Mailhot G, Alos N, Rousseau E, White JH, Khamessan A, et al. Vitamin D intervention in preschoolers with vi-
ral-induced asthma (DIVA): a pilot randomised controlled trial. Trials. 2016;17:353. Medline:27456232 doi:10.1186/s13063-
016-1483-1

34  Martineau AR, MacLaughlin BD, Hooper RL, Barnes NC, Jolliffe DA, Greiller CL, et al. Double-blind randomised place-
bo-controlled trial of bolus-dose vitamin D3 supplementation in adults with asthma (ViDiAs). Thorax. 2015;70:451-7. Med-
line:25724847 doi:10.1136/thoraxjnl-2014-206449

35  de Groot JC, van Roon EN, Storm H, Veeger NJ, Zwinderman AH, Hiemstra PS, et al. Vitamin D reduces eosinophilic 
airway inflammation in nonatopic asthma. J Allergy Clin Immunol. 2015;135:670-5.e3. Medline:25617224 doi:10.1016/j.
jaci.2014.11.033

36  Bar Yoseph R, Livnat G, Schnapp Z, Hakim F, Dabbah H, Goldbart A, et al. The effect of vitamin D on airway reactivity 
and inflammation in asthmatic children: A double-blind placebo-controlled trial. Pediatr Pulmonol. 2015;50:747-53. Med-
line:24989842 doi:10.1002/ppul.23076

37  Yadav M, Mittal K. Effect of vitamin D supplementation on moderate to severe bronchial asthma. Indian J Pediatr. 2014;81:650-
4. Medline:24193954 doi:10.1007/s12098-013-1268-4

38  Castro M, King TS, Kunselman SJ, Cabana MD, Denlinger L, Holguin F, et al. Effect of vitamin D3 on asthma treatment failures 
in adults with symptomatic asthma and lower vitamin D levels: the VIDA randomized clinical trial. JAMA. 2014;311:2083-91. 
Medline:24838406 doi:10.1001/jama.2014.5052

39  Arshi S, Fallahpour M, Nabavi M, Bemanian MH, Javad-Mousavi SA, Nojomi M, et al. The effects of vitamin D supplemen-
tation on airway functions in mild to moderate persistent asthma. Ann Allergy Asthma Immunol. 2014;113:404-9. Med-
line:25091714 doi:10.1016/j.anai.2014.07.005

40  Majak P, Olszowiec-Chlebna M, Smejda K, Stelmach I. Vitamin D supplementation in children may prevent asthma exacer-
bation triggered by acute respiratory infection. J Allergy Clin Immunol. 2011;127:1294-6. Medline:21315433 doi:10.1016/j.
jaci.2010.12.016

41  Majak P, Rychlik B, Stelmach I. The effect of oral steroids with and without vitamin D3 on early efficacy of immunotherapy in 
asthmatic children. Clin Exp Allergy. 2009;39:1830-41. Medline:19817753 doi:10.1111/j.1365-2222.2009.03357.x

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/27570748
https://doi.org/10.1186/s40200-016-0257-3
https://doi.org/10.1186/s40200-016-0257-3
https://pubmed.ncbi.nlm.nih.gov/25476069
https://doi.org/10.1016/S2213-2600(14)70255-3
https://pubmed.ncbi.nlm.nih.gov/23430315
https://pubmed.ncbi.nlm.nih.gov/22250141
https://doi.org/10.7326/0003-4819-156-2-201201170-00004
https://pubmed.ncbi.nlm.nih.gov/33522698
https://doi.org/10.1002/ppul.25287
https://pubmed.ncbi.nlm.nih.gov/33207014
https://doi.org/10.1111/pai.13415
https://pubmed.ncbi.nlm.nih.gov/32840597
https://doi.org/10.1001/jama.2020.12384
https://pubmed.ncbi.nlm.nih.gov/33154023
https://doi.org/10.1136/thoraxjnl-2019-213936
https://pubmed.ncbi.nlm.nih.gov/31570180
https://doi.org/10.1016/j.imbio.2019.09.005
https://pubmed.ncbi.nlm.nih.gov/30561849
https://doi.org/10.1111/myc.12879
https://pubmed.ncbi.nlm.nih.gov/29402723
https://doi.org/10.1016/j.cyto.2018.01.001
https://pubmed.ncbi.nlm.nih.gov/28377173
https://doi.org/10.1016/j.anai.2017.02.014
https://pubmed.ncbi.nlm.nih.gov/26841365
https://pubmed.ncbi.nlm.nih.gov/26841365
https://doi.org/10.1111/all.12856
https://pubmed.ncbi.nlm.nih.gov/26845753
https://doi.org/10.1111/pai.12547
https://pubmed.ncbi.nlm.nih.gov/27456232
https://doi.org/10.1186/s13063-016-1483-1
https://doi.org/10.1186/s13063-016-1483-1
https://pubmed.ncbi.nlm.nih.gov/25724847
https://pubmed.ncbi.nlm.nih.gov/25724847
https://doi.org/10.1136/thoraxjnl-2014-206449
https://pubmed.ncbi.nlm.nih.gov/25617224
https://doi.org/10.1016/j.jaci.2014.11.033
https://doi.org/10.1016/j.jaci.2014.11.033
https://pubmed.ncbi.nlm.nih.gov/24989842
https://pubmed.ncbi.nlm.nih.gov/24989842
https://doi.org/10.1002/ppul.23076
https://pubmed.ncbi.nlm.nih.gov/24193954
https://doi.org/10.1007/s12098-013-1268-4
https://pubmed.ncbi.nlm.nih.gov/24838406
https://pubmed.ncbi.nlm.nih.gov/24838406
https://doi.org/10.1001/jama.2014.5052
https://pubmed.ncbi.nlm.nih.gov/25091714
https://pubmed.ncbi.nlm.nih.gov/25091714
https://doi.org/10.1016/j.anai.2014.07.005
https://pubmed.ncbi.nlm.nih.gov/21315433
https://doi.org/10.1016/j.jaci.2010.12.016
https://doi.org/10.1016/j.jaci.2010.12.016
https://pubmed.ncbi.nlm.nih.gov/19817753
https://doi.org/10.1111/j.1365-2222.2009.03357.x


Efficacy of vitamin D on COPD and asthma

V
IE

W
PO

IN
TS

PA
PE

RS

www.jogh.org • doi: 10.7189/jogh.12.04100 11 2022  •  Vol. 12  •  04100

42  Rafiq R, Aleva FE, Schrumpf JA, Daniels JM, Bet PM, Boersma WG, et al. Vitamin D supplementation in chronic obstructive 
pulmonary disease patients with low serum vitamin D: a randomized controlled trial. Am J Clin Nutr. 2022;116:491-9. Med-
line:35383823. doi:10.1093/ajcn/nqac083

43  Ginde AA, Mansbach J, Camargo C. Association between serum 25-hydroxyvitamin D level and upper respiratory tract infec-
tion in the Third National Health and Nutrition Examination Survey. Arch Intern Med. 2009;169:384-90. Medline:19237723 
doi:10.1001/archinternmed.2008.560

44  Ghosh AJ, Moll M, Hayden L, Bon J, Regan E, Hersh C. Vitamin D deficiency is associated with respiratory symptoms and 
airway wall thickening in smokers with and without COPD: a prospective cohort study. BMC Pulm Med. 2020;20:123. Med-
line:32366316 doi:10.1186/s12890-020-1148-4

45  McBrien CN, Menzies-Gow A. The Biology of Eosinophils and Their Role in Asthma. Front Med. 2017;4:93. Medline:28713812 
doi:10.3389/fmed.2017.00093

46  Principe S, Porsbjerg C, Bolm Ditlev S, Kjaersgaard Klein D, Golebski K, Dyhre-Petersen N, et al. Treating severe asthma: tar-
geting the IL-5 pathway. Clin Exp Allergy. 2021;51:992-1005. Medline:33887082 doi:10.1111/cea.13885

47  Rincon M, Irvin C. Role of IL-6 in asthma and other inflammatory pulmonary diseases. Int J Biol Sci. 2012;8:1281-90. Med-
line:23136556 doi:10.7150/ijbs.4874

48  Sun H, Wu Y, Zhang Y, Ni B. IL-10-Producing ILCs: Molecular Mechanisms and Disease Relevance. Front Immunol. 
2021;12:650200. Medline:33859642 doi:10.3389/fimmu.2021.650200

49  Woo S, Yang E, Jang J, Lee Y, Shin Y, Ye Y, et al. Serum-free IgE: a useful biomarker of atopy and type 2 asthma in adult asth-
matics. Ann Allergy Asthma Immunol. 2021;127:109-115.e1. Medline:33785460 doi:10.1016/j.anai.2021.03.023

50  Badar A, Salem A, Bamosa A, Qutub H, Gupta R, Siddiqui I. Association Between FeNO, Total Blood IgE, Peripheral Blood 
Eosinophil and Inflammatory Cytokines in Partly Controlled Asthma. J Asthma Allergy. 2020;13:533-43. Medline:33149625 
doi:10.2147/JAA.S274022

51  Mohammadzadeh I, Darvish S, Qujeq D, Hajiahmadi M, Vaghari-Tabari M. Association of serum 25-OH vitamin D3 with se-
rum IgE and the Pediatric Asthma Severity Score in patients with pediatric asthma. Allergy Asthma Proc. 2020;41:126-33. 
Medline:32122449 doi:10.2500/aap.2020.41.190025

52  Amorim CL, Oliveira J, Rodrigues A, Furlanetto K, Pitta F. Vitamin D: association with eosinophil counts and IgE levels in chil-
dren with asthma. J Bras Pneumol. 2020;47:e20200279. Medline:33174974

53  Galvão AA, de Araújo Sena F, Andrade Belitardo E, de Santana M, Costa G, Cruz Á, et al. Genetic polymorphisms in vitamin 
D pathway influence 25(OH)D levels and are associated with atopy and asthma. Allergy Asthma Clin Immunol. 2020;16:62. 
Medline:32834827 doi:10.1186/s13223-020-00460-y

54  Jolliffe DA, Stefanidis C, Wang Z, Kermani N, Dimitrov V, White J, et al. Vitamin D Metabolism Is Dysregulated in Asthma 
and Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med. 2020;202:371-82. Medline:32186892 doi:10.1164/
rccm.201909-1867OC

55  Adam-Bonci T, Cherecheș-Panța P, Bonci E, Man S, Cutaș-Benedec A, Drugan T, et al. Suboptimal Serum 25-Hydroxy-Vitamin 
D Is Associated with a History of Recent Disease Exacerbation in Pediatric Patients with Bronchial Asthma or Asthma-Sugges-
tive Recurrent Wheezing. Int J Environ Res Public Health. 2020;17:6545. Medline:32916790 doi:10.3390/ijerph17186545

56  Hiemstra PS, de Jongh R, Vitamin D. Deficiency in Asthma and Chronic Obstructive Pulmonary Disease. A Chicken-or-Egg 
Story. Am J Respir Crit Care Med. 2020;202:312-3. Medline:32352312 doi:10.1164/rccm.202004-1012ED

57  Huang M, Kelly R, Kachroo P, Chu S, Lee-Sarwar K, Chawes B, et al. Plasma 25-Hydroxyvitamin D Concentrations are Asso-
ciated with Polyunsaturated Fatty Acid Metabolites in Young Children: Results from the Vitamin D Antenatal Asthma Reduc-
tion Trial. Metabolites. 2020;10:151. Medline:32295265 doi:10.3390/metabo10040151

58  Knihtilä HM, Kelly R, Brustad N, Huang M, Kachroo P, Chawes B, et al. Maternal 17q21 genotype influences prenatal vitamin D ef-
fects on offspring asthma/recurrent wheeze. Eur Respir J. 2021;58:2002012. Medline:33653805 doi:10.1183/13993003.02012-
2020

59  Katayama S, Stenberg Hammar K, Krjutškov K, Einarsdottir E, Hedlin G, Kere J, et al. Acute wheeze-specific gene mod-
ule shows correlation with vitamin D and asthma medication. Eur Respir J. 2020;55:1901330. Medline:31619476 
doi:10.1183/13993003.01330-2019

60  Adams SN, Adgent M, Gebretsadik T, Hartman T, Vereen S, Ortiz C, et al. Prenatal vitamin D levels and child wheeze and asth-
ma. J Matern Fetal Neonatal Med. 2021;34:323-31. Medline:30983439 doi:10.1080/14767058.2019.1607286

61  Cianferotti L, Bertoldo F, Bischoff-Ferrari H, Bruyere O, Cooper C, Cutolo M, et al. Vitamin D supplementation in the pre-
vention and management of major chronic diseases not related to mineral homeostasis in adults: research for evidence and a 
scientific statement from the European society for clinical and economic aspects of osteoporosis and osteoarthritis (ESCEO). 
Endocrine. 2017;56:245-61. Medline:28390010 doi:10.1007/s12020-017-1290-9

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/35383823
https://pubmed.ncbi.nlm.nih.gov/35383823
https://doi.org/10.1093/ajcn/nqac083
https://pubmed.ncbi.nlm.nih.gov/19237723
https://doi.org/10.1001/archinternmed.2008.560
https://pubmed.ncbi.nlm.nih.gov/32366316
https://pubmed.ncbi.nlm.nih.gov/32366316
https://doi.org/10.1186/s12890-020-1148-4
https://pubmed.ncbi.nlm.nih.gov/28713812
https://doi.org/10.3389/fmed.2017.00093
https://pubmed.ncbi.nlm.nih.gov/33887082
https://doi.org/10.1111/cea.13885
https://pubmed.ncbi.nlm.nih.gov/23136556
https://pubmed.ncbi.nlm.nih.gov/23136556
https://doi.org/10.7150/ijbs.4874
https://pubmed.ncbi.nlm.nih.gov/33859642
https://doi.org/10.3389/fimmu.2021.650200
https://pubmed.ncbi.nlm.nih.gov/33785460
https://doi.org/10.1016/j.anai.2021.03.023
https://pubmed.ncbi.nlm.nih.gov/33149625
https://doi.org/10.2147/JAA.S274022
https://pubmed.ncbi.nlm.nih.gov/32122449
https://pubmed.ncbi.nlm.nih.gov/32122449
https://doi.org/10.2500/aap.2020.41.190025
https://pubmed.ncbi.nlm.nih.gov/33174974
https://pubmed.ncbi.nlm.nih.gov/32834827
https://pubmed.ncbi.nlm.nih.gov/32834827
https://doi.org/10.1186/s13223-020-00460-y
https://pubmed.ncbi.nlm.nih.gov/32186892
https://doi.org/10.1164/rccm.201909-1867OC
https://doi.org/10.1164/rccm.201909-1867OC
https://pubmed.ncbi.nlm.nih.gov/32916790
https://doi.org/10.3390/ijerph17186545
https://pubmed.ncbi.nlm.nih.gov/32352312
https://doi.org/10.1164/rccm.202004-1012ED
https://pubmed.ncbi.nlm.nih.gov/32295265
https://doi.org/10.3390/metabo10040151
https://pubmed.ncbi.nlm.nih.gov/33653805
https://doi.org/10.1183/13993003.02012-2020
https://doi.org/10.1183/13993003.02012-2020
https://pubmed.ncbi.nlm.nih.gov/31619476
https://doi.org/10.1183/13993003.01330-2019
https://pubmed.ncbi.nlm.nih.gov/30983439
https://doi.org/10.1080/14767058.2019.1607286
https://pubmed.ncbi.nlm.nih.gov/28390010
https://doi.org/10.1007/s12020-017-1290-9

