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SUMMARY

Objective: To evaluate the clinical and biological 
effects of vitamin D supplementation in patients with 
chronic obstructive pulmonary disease, based on 
evidence from randomized controlled trials.  Materials 
and Methods: A systematic review was conducted 
in accordance with the PRISMA guidelines.  Three 
databases (PubMed/MEDLINE, Scopus, and Web of 
Science) were searched for randomized controlled 
trials published until June 2025.  Studies were included 

if they assessed the effects of vitamin D supplementation 
in patients with chronic obstructive pulmonary 
disease and reported clinical or biological outcomes.  
Results: Twelve randomized controlled trials involving 
6626 participants from diverse regions, with wide 
variability in sample sizes (36 to 5 110 participants).  
Most studies targeted patients with baseline vitamin 
D deficiency and evaluated varied dosing strategies 
(daily, weekly, monthly, or single high-dose regimens).  
Supplementation significantly increased serum 25(OH)
D levels in all trials.  Symptom burden and exacerbation 
frequency were reduced in most studies, particularly 
among patients with vitamin D deficiency.  Consistent 
reductions in inflammatory markers, including IL-6, 
IL-8, and CRP, were observed.  However, findings on 
pulmonary function (e.g., FEV1) and quality of life were 
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mixed and often not statistically significant.  Eleven 
studies (91.7 %) were classified as high methodological 
quality, and six (50 %) met high reporting standards.  
Conclusions: Vitamin D supplementation appears 
to offer clinical and biological benefits in COPD, 
particularly in patients with documented deficiency.  
Consistent findings across high-quality trials support 
its role in reducing symptoms and inflammation.  
However, its impact on lung function and long-term 
outcomes remains uncertain.  

Keywords: Vitamin D, Chronic Obstructive 
Pulmonary Disease, Randomized Controlled Trials 
as Topic, Health Care Outcome Assessment.

RESUMEN

Objetivo: Evaluar los efectos clínicos y biológicos 
de la suplementación con vitamina D en pacientes 
con enfermedad pulmonar obstructiva crónica 
(EPOC), según ensayos aleatorizados y controlados.  
Materiales y métodos: Revisión sistemática que 
siguió la guía PRISMA.  Se realizó una búsqueda 
en tres bases de datos para identificar ensayos 
aleatorizados y controlados publicados hasta junio de 
2025.  Resultados: Se identificaron 12 ensayos clínicos 
aleatorizados con un total de 6 626 participantes, y 
una amplia variabilidad en el tamaño muestral (de 36 
a 5 110 participantes).  La mayoría de los estudios 
incluyó pacientes con deficiencia basal de vitamina D 
y evaluó diferentes estrategias de dosificación (diarias, 
semanales, mensuales o esquemas de dosis única alta).  
La suplementación aumentó significativamente los 
niveles séricos de 25(OH)D en todos los ensayos.  En la 
mayoría de los estudios se observó una reducción de la 
carga de síntomas y de la frecuencia de exacerbaciones, 
especialmente en pacientes con deficiencia de 
vitamina D.  Asimismo, se identificaron reducciones 
consistentes en marcadores inflamatorios como IL-
6, IL-8 y PCR.  Sin embargo, los hallazgos sobre la 
función pulmonar (p.  ej., VEF1) y la calidad de vida 
fueron heterogéneos y, en muchos casos, no alcanzaron 
significación estadística.  Once estudios (91,7 %) se 
clasificaron como de alta calidad metodológica y seis 
(50 %) cumplieron con altos estándares de reporte.  
Conclusiones: La suplementación con vitamina 
D parece ofrecer beneficios clínicos y biológicos 
en pacientes con EPOC, especialmente en quienes 
presentan deficiencia documentada.  No obstante, su 
impacto sobre la función pulmonar y los desenlaces 
a largo plazo permanece incierto.

Palabras clave: Vitamina D, enfermedad pulmonar 
obstructiva crónica, ensayos clínicos aleatorizados 
como tema, evaluación de resultados en la atención 
en salud. 

INTRODUCTION

Chronic obstructive pulmonary disease 
(COPD) is a leading cause of morbidity and 
mortality worldwide (1), affecting an estimated 
390 million individuals and accounting for over 
three million deaths annually (1).  Characterized 
by persistent airflow limitation, chronic 
inflammation, and progressive functional decline, 
COPD imposes a substantial burden on patients, 
caregivers, and healthcare systems (2).  In 
addition to pharmacological management, there 
is a growing imperative to explore adjunctive 
strategies that can mitigate exacerbations, reduce 
systemic inflammation, and improve patients’ 
quality of life (3).

Recent attention has focused on the potential 
role of micronutrients, particularly vitamin D, 
as modulators of inflammatory and immune 
pathways in chronic respiratory conditions (4).  
Vitamin D deficiency is highly prevalent 
among individuals with COPD and has been 
associated with increased disease severity, 
greater frequency of exacerbations, and impaired 
pulmonary function (5).  Mechanistically, 
vitamin D is thought to exert anti-inflammatory, 
immunomodulatory, and epithelial-protective 
effects, which may confer therapeutic benefits 
in patients with COPD (6).

Despite growing interest, the clinical evidence 
on vitamin D supplementation in COPD remains 
fragmented.  Individual randomized controlled 
trials (RCTs) have yielded inconsistent results, 
with substantial variation in study design, 
dosing regimens, populations, and outcome 
measures (7-9).  Consequently, the utility of 
vitamin D as evidence-based adjunctive treatment 
in COPD has yet to be clearly defined (10).

In this context, synthesizing the existing body 
of RCTs using a rigorous, transparent approach 
is essential (11-13).  Systematic reviews of 
RCTs, when conducted according to established 
methodological standards, provide the highest 
level of evidence to guide clinical decision-
making (14,15).  Furthermore, integrating 
principles of meta-science, such as assessing 
methodological and reporting quality, enhances 
the credibility, interpretability, and applicability 
of evidence in real-world settings (16-19).
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This systematic review aims to evaluate the 
effects of vitamin D supplementation on clinical 
and biological outcomes in patients with COPD, 
based exclusively on evidence from RCTs.  By 
appraising both the effectiveness and quality of 
the available studies, this review seeks to inform 
evidence-based recommendations and identify 
priority areas for future research.

MATERIALS AND METHODS

This systematic review was conducted in 
accordance with the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines (20).

Eligibility criteria

Studies were included if they met the following 
criteria: 1) original peer-reviewed articles; 2) 
RCTs; 3) focused on assessing the effect of 
vitamin D supplementation on any clinical or 
biological outcome in patients with COPD; 4) 
full-text available in English; and 5) explicitly 
reported methodological design and outcome 
measures.

Exclusion criteria comprised the following: 
non-randomized trials, reviews, editorials, 
commentaries, conference abstracts, letters to the 
editor, and studies with unclear methodology or 
outcome assessment.

Four electronic databases were systematically 
searched: PubMed/MEDLINE, Scopus, and Web 
of Science Core Collection.  No language filters 
were applied during the initial search.  The last 
search was performed on June 15, 2025.

Search strategies were developed using 
Medical Subject Headings (MeSH) and synonyms 
related to vitamin D and COPD.  The strategy 
was adapted for each database using appropriate 
tags (e.g., TITLE-ABS).  Filters for “Randomized 
Controlled Trial” or equivalent expressions 
were applied where supported.  An example of 
the search string used in Scopus was: (TITLE-
ABS(“Vitamin D” OR “Calcitriol Receptors” OR 
Cholecalciferol* OR Hydroxycholecalciferol* 
OR Ergocalciferol* OR “25-Hydroxyvitamin 
D2” OR Dihydrotachysterol* OR “Vitamin 

D3” OR Calciol OR “Hydroxyvitamins 
D” OR Dihydroxycholecalciferol* OR 
Calcifediol OR “25-Hydroxycholecalciferol” 
OR “25 Hydroxycholecalciferol” OR 
“ 2 5 - H y d r o x y v i t a m i n  D 3 ”  O R  “ 2 5 
Hydroxyvitamin D3” OR Calcidiol OR 
“25-Hydroxycholecalciferol Monohydrate” 
OR “25 Hydroxycholecalciferol Monohydrate” 
OR Dedrogyl OR Calderol OR Hidroferol 
OR “Calcifediol Anhydrous” OR Calciferols 
OR “Vitamin D2” OR Ercalcidiol OR “25 
Hydroxyvitamin D2” OR “25-Hydroxycalciferol” 
O R  “ 2 5  H y d r o x y c a l c i f e r o l ”  O R 
“25-Hydroxyergocalc i fero l”  OR “25 
Hydroxyergocalciferol” OR Dihydrotachysterin 
OR Tachystin OR “AT 10” OR “AT-10” OR AT10 
OR Calcamine)) AND (TITLE-ABS(“Chronic 
Obstructive Pulmonary Disease*” OR COPD OR 
“Chronic Obstructive Lung Disease*” OR COAD 
OR “Chronic Obstructive Airway Disease*” OR 
“Chronic Airflow Obstruction*” OR “Asthma 
Chronic Obstructive Pulmonary Disease Overlap 
Syndrome*” OR “Asthma-Chronic Obstructive 
Pulmonary Disease Overlap Syndrome*” 
OR “Asthma-COPD Overlap Syndrome*” 
OR “Asthma COPD Overlap Syndrome*” 
OR “Chronic Bronchitis” OR “Pulmonary 
Emphysema*” OR “Centriacinar Emphysema*” 
OR “Centrilobular Emphysema*” OR “Panacinar 
Emphysema*” OR “Panlobular Emphysema*” 
OR “Focal Emphysema*”)).

All records were imported into Rayyan (21) for 
initial screening.  Two reviewers independently 
assessed titles and abstracts to determine 
eligibility.  Full texts were retrieved for potentially 
eligible studies.  Disagreements were resolved 
through discussion or consultation with a third 
reviewer.

Data extraction was independently conducted 
by two reviewers using a standardized template.  
Extracted information included publication 
details, study design, population characteristics, 
intervention and comparator description, 
outcomes, effect sizes, and conclusions.  A third 
reviewer resolved discrepancies.  No automation 
tools were used during data collection.

Outcomes related to both disease and people 
were considered.  When multiple time points 
or measures were reported, the most clinically 
relevant and final values were prioritized.
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Effect measures extracted included mean 
differences (MD), odds ratios (OR), incidence 
rate ratios (IRR), and hazard ratios (HR), with 
their corresponding 95 % confidence intervals 
(CI) and p-values, when available.  Within-group 
changes and between-group comparisons were 
documented for relevant outcomes.

The risk of bias in each included RCT was 
independently assessed by two reviewers 
using the Cochrane Risk of Bias 2.0 (RoB 2.0) 
tool (22).  This instrument evaluates bias across 
five domains: 1) the randomization process, 
2) deviations from intended interventions, 3) 
missing outcome data, 4) measurement of the 
outcome, and 5) selection of the reported result.  
Each domain was rated as “low risk,” “some 
concerns,” or “high risk,” and an overall risk 
of bias judgment was assigned accordingly.  
Disagreements were resolved through discussion 
with a third reviewer.

The methodological quality of each 
RCT was assessed using the Joanna Briggs 
Institute (JBI) Critical Appraisal Checklist 
for Randomized Controlled Trials (23).  Two 
reviewers independently applied this 13-item tool.  
Responses were scored as 1 point for “Yes,” 0.5 
points for “Unclear,” and 0 for “No.” Based on 
the total score, studies were categorized as: A) 
High quality (≥ 70 % compliance; ≥ 9 points); B) 
Moderate quality (50 %-69 % compliance; 6.5–9 
points); and C) Low quality (< 50 % compliance; < 
6.5 points) (24,25).  Discrepancies were resolved 
through consensus or by a third reviewer.  The 
reporting quality of each trial was assessed using 
the CONSORT checklist (26).  This tool includes 
30 main items (up to 37 subitems depending on the 
study design).  Each item was scored as follows: 
1 point for full compliance (“Yes”), and 0 points 
for non-compliance (“No”).  Based on the total 
score, reporting quality was classified as: 1) High 
(≥ 75 % compliance; ≥ 22.5 points); 2) Moderate 
(50–74 % compliance; 15–22 points); and 3) Low 
(< 50 % compliance; < 15 points) (24,25).  Two 
reviewers independently assessed each study, and 
a third reviewer resolved disagreements.

Synthesis methods

All included studies were tabulated by their 
intervention and outcome domains.  Studies 

were grouped for synthesis based on the 
comparability of interventions (e.g., vitamin D3 
supplementation) and outcomes.

Data was extracted in a standardized format.  
Where necessary, units were harmonized (e.g., 
converting serum vitamin D from nmol/L to ng/
mL).  No imputation methods were applied for 
missing data.

Study characteristics and outcome results were 
summarized in structured tables.  Visualizations 
included a PRISMA flow diagram, bar plots, 
and other plots to display reporting and 
methodological quality.

Given the heterogeneity in interventions, 
populations, and outcome measurements, no meta-
analysis was performed.  A narrative synthesis was 
conducted for each outcome domain, highlighting 
consistency and discrepancies across studies.

Potential sources of heterogeneity were 
explored qualitatively based on differences in 
baseline vitamin D status, dosing regimens, study 
populations, and follow-up duration.  No formal 
sensitivity analyses were conducted, as no pooled 
effect estimates were generated.

No statistical assessments of reporting bias 
(e.g., funnel plot asymmetry) were conducted 
because no meta-analysis was carried out.  
Potential selective reporting was addressed 
narratively by comparing outcomes reported in 
the methods with those reported in the results 
for each study.

The certainty of evidence for each outcome 
was not formally graded using GRADE or similar 
frameworks, but limitations in methodological 
and reporting quality were considered in the 
interpretation of results

Since this study did not involve human 
participants, animals, or medical records, no 
ethics committee approval was required.

RESULTS

Study selection

A total of 2 194 records were retrieved 
through electronic searches in PubMed/
MEDLINE (n = 749), Scopus (n = 824), and 
Web of Science Core Collection (n = 621).  After 
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Figure 1.  PRISMA Flow Diagram.

removing duplicates, non-randomized studies, 
and publications unrelated to RCTs, and after 
screening titles and abstracts for relevance, a total 
of 17 studies were selected for full-text retrieval 
and assessment.

Ultimately, twelve randomized controlled 
trials met all inclusion criteria and were included 
in the final analysis.  A visual summary of the 
study selection process is provided in Figure 1.

Study characteristics

Twelve RCTs published between 2012 and 
2025 were included in this review (7-9,27,30-
35), encompassing a total of 6 626 participants 
across diverse geographical regions.  The studies 
were conducted in Asia (Iran, India), Europe (the 
Netherlands, Belgium, the UK), Oceania (New 
Zealand), and North America (the USA), with 
sample sizes ranging from 36 to 5110 participants 
(Table 1).

All trials evaluated the effect of vitamin D 
supplementation in adult patients with COPD, 
although participant characteristics varied.  Most 
trials enrolled patients with documented vitamin 
D deficiency at baseline, and the severity of 
COPD ranged from moderate to very severe 
across studies.

Interventions included diverse dosing 
strategies: A) Daily doses ranging from 1200 IU 
to 2000 IU; B) Weekly or monthly regimens such 
as 50 000 IU weekly or 100 000 IU monthly; C) 
Single high-dose protocols, such as intramuscular 
injections of 300 000 IU.  The control groups 
uniformly received placebos.  The duration of 
follow-up ranged from 6 weeks to more than 3 
years.

Outcomes assessed included: 1) Pulmonary 
function parameters (Forced Expiratory Volume 
in 1 second[FEV1], Forced Vital Capacity 
[FVC], FEV1/FVC); 2) Frequency of COPD 
exacerbations; 3) Symptom burden (COPD 
Assessment Test score [CAT], Modified Medical 
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Table 1. Characteristics of Included Studies.

Author, year

Lakra et al., 
2025 (8)

Rafiq et al., 
2022 (7)

Dastan et al., 
2019 (9)

Foumani et al., 
2019 (27)

Ghodrati et al., 
2019 (28)

Rafiq et al., 
2017 (29)

Sluyter et al., 
2017 (30)

Sanjari et al., 
2016 (33)

Martineau et 
al., 2015 (32)

Zendedel et al., 
2015 (31)

Bjerk et al., 
2013 (34)

Lehouck et al., 
2012 (35)

Country

India

Netherlands

Iran

Iran

Iran

Netherlands

New Zealand

Iran

UK

Iran

USA

Belgium

Study Design

Randomized controlled 
trial

Randomized controlled 
trial

Randomized controlled 
trial

Randomized double-
b l i n d  p l a c e b o -
controlled trial

Randomized controlled 
trial

Randomized double-
b l i n d  p l a c e b o -
controlled pilot trial

Randomized double-
b l i n d  p l a c e b o -
controlled trial

Randomized double-
b l i n d  p l a c e b o -
controlled trial

M u l t i c e n t r e 
randomized double-
b l i n d  p l a c e b o -
controlled trial

Randomized double-
b l i n d  p l a c e b o -
controlled trial

Randomized controlled 
trial

Randomized double-
b l i n d  p l a c e b o -
controlled trial

Sample Size

98

126

70

63

40

50

5110

88

240

88

36

182

Participant

Stable COPD patients with vitamin D 
deficiency (<30 ng/mL)

COPD patients receiving maintenance 
treatment with inhaled corticosteroids

Patients with AECOPD and vitamin 
D deficiency

Patients with COPD

COPD patients with vitamin D 
deficiency

COPD patients with vitamin D 
deficiency

Older adults ≥50 years

COPD patients with vitamin D 
deficiency

Patients with COPD, community and 
hospital recruited

Patients with severe and very severe 
COPD

Patients with severe COPD

Patients with moderate to very severe 
COPD and recent exacerbations

Intervention

Vitamin D3 supplementation to achieve 
normal levels (45.6 ng/mL after 3 
months)

Vitamin D3 supplementation 1680 IU/
day for 6 months

Single dose of 300,000 IU intramuscular 
vitamin D

Vitamin D3 50,000 IU weekly for 8 
weeks, then monthly for 4 months

Vitamin D (dose not specified)

Vitamin D3 1,200 IU/day for 6 months

Monthly oral vitamin D3 (100,000 IU) 
for median 3.3 years

100,000 IU oral vitamin D per month 
for 3 months

3 mg vitamin D3 every 2 months for 
1 year

Oral vitamin D 100,000 IU/month for 
6 months

Cholecalciferol 2000 IU/day for 6 weeks

Vitamin D 100,000 IU monthly for 1 year

6MWT: 6 Minute Walk Test; AECOPD: Acute Exacerbation of Chronic Obstructive Pulmonary Disease; COPD: Chronic Obstructive Pulmonary Disease; 
CRP: C-Reactive Protein; FEV1: Forced Expiratory Volume in one second; FVC: Forced Vital Capacity; IL-6: Interleukin-6; IL-8: Interleukin-8; Hs-CRP: 
High-Sensitivity C-Reactive Protein; mMRC: Modified Medical Research Council Dyspnea Scale; QoL: Quality of Life; TNF: Tumor Necrosis Factor

Research Council dyspnea [mMRC]); 4) Physical 
performance (6-minute walk test, handgrip 
strength); 5) Serum vitamin D concentrations; 
6) Systemic inflammatory markers (IL-6, IL-8, 
hs-CRP); and 7) Health-related quality of life.

Risk of bias in included studies

The risk of bias across the included studies was 
variable, with several methodological concerns 

identified.  The distribution of risk across the 
five domains and overall judgments is visually 
summarized in Figure 2.

Reporting quality of included studies

According to the scoring criteria, the studies 
were evenly distributed between high and moderate 
reporting quality.  Six studies (50 %) demonstrated 
high reporting quality, achieving scores of 22.5 or 
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Figure 2. RoB 2.0 for bias assessment.

higher (≥75 % item compliance).  These studies 
provided comprehensive descriptions of trial 
design, randomization methods, participant flow, 
outcomes, and statistical analysis.  Several also 
reported trial registration and protocol access, 
reinforcing their transparency and reproducibility.

The remaining six studies (50 %) were 
classified as having moderate reporting 
quality, with scores ranging from 15 to 22 
points (51 %-74 % compliance).  These 
studies typically reported primary outcomes 
and interventions adequately but lacked detail 
on specific methodological aspects, such as 
blinding procedures, handling of missing data, 
and reporting of adverse events.  Registration 
information was inconsistently provided.  No 
study met the criteria for low reporting quality 
(score < 15 points, compliance rate < 50 %).  
The distribution of scores is shown in Figure 3.

Methodological quality of included studies

Based on the predefined scoring criteria (JBI 
checklist), 11 studies (91.7 %) demonstrated 
high methodological quality, achieving ≥9 points 
(≥70 % compliance).  These trials consistently 
reported on key domains, including appropriate 
randomization, allocation concealment, and 
valid outcome measurement procedures.  Only 
one study (8.3 %) fell into the moderate quality 
category (6.5–9 points, 50 %-69 % compliance), 
primarily due to unclear descriptions of 
participant blinding and potential baseline 
imbalances.  No study was classified as having 
low methodological quality (<6.5 points, <50 % 
compliance).  These findings indicate a high level 
of methodological rigor across most included 
trials, strengthening the overall credibility of 
the synthesized evidence.  The full distribution 
is illustrated in Figure 4.



SIMANCA SIMANCAS I, ET AL

Gac Méd Caracas 179

Figure 3. Reporting quality of RCTs. Percentage of total compliance according to CONSORT.

Figure 4. Methodological quality of RCTs. Percentage of total compliance according to Joanna Briggs Institute checklist 
for RCTs. The dotted line delimits the average score.



EFFECT OF VITAMIN D ON CHRONIC OBSTRUCTIVE PULMONARY DISEASE

	 Vol. 134, Nº 1, marzo 2026180

Results of individual studies

The twelve included RCTs reported a wide 
range of outcomes related to the impact of vitamin 
D supplementation in COPD patients.  Despite the 
heterogeneity in dosing regimens, populations, 
and follow-up periods, several consistent patterns 
emerged.

Several trials have demonstrated a statistically 
significant reduction in COPD symptom scores 
and exacerbation frequency in patients receiving 
vitamin D.  For instance, Lakra et al. (8) and 
Rafiq et al. (7) reported greater improvements 
in CAT scores and fewer exacerbation events in 
the intervention group compared to the placebo 
group (p < 0.05).

	 Findings on lung function were mixed.  
While studies such as Zendedel et al. (31) and 
Foumani et al. (27) demonstrated significant 
improvements in FEV1 following supplementation, 
others (29, 35) reported no notable changes.

Trials that evaluated inflammatory biomarkers 
observed favorable effects.  Dastan et al. (9) found 
significant reductions in IL-6, IL-8, and hs-CRP 
levels after a high-dose intramuscular vitamin 
D intervention (p < 0.01).  Sanjari et al. (33) 
similarly reported decreases in IL-6 and CRP, 
along with an increase in the anti-inflammatory 
IL-10.

All studies that measured serum 25(OH)D 
confirmed substantial increases in circulating 
levels post-intervention (p < 0.001), confirming 
the physiological effect of supplementation.

Some studies, such as those by Bjerk et 
al. (34), have shown modest improvements in 
physical performance; however, improvements in 
quality of life have been inconsistently reported 
and are not always statistically significant.  
Detailed summary statistics, effect estimates, and 
confidence intervals for each study and outcome 
are provided in Table 2.

Results of syntheses

The synthesis of findings across the 12 
included RCTs revealed moderate consistency 
in certain outcome domains.  However, the 

overall strength of the evidence varied due to 
methodological and risk-of-bias considerations.

Most trials assessing symptom burden and 
exacerbation rates reported beneficial effects 
of vitamin D supplementation.  These studies 
typically involved patients with baseline vitamin 
D deficiency and used moderately to high-dose 
regimens.  Despite some variation in follow-up 
duration and outcome scales, the direction of 
effect was generally favorable.  However, three 
of these studies were judged to have “some 
concerns” or “high” risk of bias, primarily due to 
unclear randomization methods or non-blinded 
outcome assessment.

Evidence regarding lung function (e.g., FEV1, 
FEV1/FVC) was less consistent.  While several 
trials reported within-group improvements, 
between-group differences were frequently not 
statistically significant.  These inconsistencies 
may be attributable to differences in baseline 
lung function, comorbidities, and intervention 
duration.  Notably, half of these studies were at 
low risk of bias, lending moderate confidence to 
the conclusion that vitamin D may have a limited 
direct impact on pulmonary mechanics.

Among studies evaluating systemic 
inflammation, consistent reductions in IL-
6, IL-8, and hs-CRP were observed post-
supplementation.  These findings support the 
proposed anti-inflammatory role of vitamin D 
in the pathophysiology of COPD.  Most of these 
studies were rated as having low to moderate 
risk of bias, which increases confidence in the 
biological effects.

All trials reported significant increases in 
serum 25(OH)D in the intervention groups, 
confirming the supplement’s effective absorption 
and systemic availability, regardless of route or 
frequency of administration.

Results in this domain were highly variable.  
Improvements in physical performance measures 
and quality of life were inconsistently reported 
and often lacked statistical significance.  Most 
studies addressing this domain were small in 
sample size and subject to some methodological 
limitations.
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Table 2. Summary of Findings.

Author, year

Lakra et al., 
2025 (8)

Rafiq et al., 
2022 (7)

Dastan et al., 
2019 (9)

Foumani et al., 
2019 (27)

Ghodrati 
et al., 2019 (28)

Outcome

-COPD Assessment Test 
score

-Exacerbations

-Emergency visits

-Serum 25(OH)D

-COPD Assessment Test 
score

-Exacerbations

-FEV1 (% predicted)

-Serum 25(OH)D

-IL-6

-IL-8

-hs-CRP

-mMRC dyspnea scale

-30-day mortality

-

FEV1

-FEV1/FVC

-Exacerbations

-Quality of life

-

Dyspnea severity 
(mMRC scale)

-FEV1 (% predicted)

Participants
(n)

96

155

67

63

40

Effect Size

-Mean reduction = −2.3 pts

-6 (Vit D) vs 13 (Control)

-7 (Vit D) vs 14 (Control)

-Increase from 17.2 ± 5.8 
to  45.6 ± 8.1 ng/mL

-Mean change: −2.9 (Vit 
D) vs −1.1 (Placebo)

-Events: 18 (Vit D) vs 27 
(Placebo)

-No significant difference

-Increase from 30.1 to 72.4 
nmol/L (Vit D group)
-MD = −1.85 pg/mL 
(within-group)

-MD = −3.13 pg/mL 
(within-group)

-MD = −1.92 mg/L (within-
group)

-MD = −0.55 (within-
group)

-4 deaths (Vit D) vs 5 
(placebo)

+8.9 % (within-group, 
Vit D)

+3.2 % (within-group, 
Vit D)

-4 vs 8 events (Vit D vs 
placebo)

-MD = −2.4 pts

- B e t w e e n - g r o u p 
comparison not quantified 
(but significant)

-Within-group diff. (Vit 
D): +1.66 %

-1.25 (Vit D) vs 1.26 
(Placebo) events

95 % CI

NR

NR

−2.91 to −0.79

−4.54 to −1.72

−3.26 to −0.58

−1.08 to −0.02

NR

NR

NR

p-value

0.018

0.021

0.031

<0.001

0.02

0.04

>0.05

<0.001

0.001

<0.001

0.006

0.041

0.72

0.013

0.023

0.048

0.090

0.03

0.50

Interpretation

-Statist ically significant 
reduction in symptoms

-Vitamin D reduced the number 
of exacerbations significantly

-Fewer emergency visits in 
vitamin D group, statistically 
significant

- V i t a m i n  D  l e v e l s 
increased significantly after 
supplementation

Statistically significant greater 
symptom improvement in Vit 
D group

Statistically fewer exacerbations 
in vitamin D group

No effect on lung function

Serum vitamin D significantly 
increased post-supplementation

-Significant reduction in IL-6 
after vitamin D treatment

-Significant reduction in IL-8 
levels

-Statist ically significant 
d e c r e a s e  i n  s y s t e m i c 
inflammation marker

-Improvement in perceived 
breathlessness

-No significant difference in 
short-term mortality

-Significant improvement in 
FEV1 in intervention group

-Statist ically significant 
increase in FEV1/FVC

-Fewer exacerbations in 
intervention group, significant 
difference

-Not statistically significant 
Quality of life improvement

-Vitamin D supplementation 
significantly improved dyspnea 
(vs. placebo)

-No significant change in 
spirometry in intervention 
group

Continued in page 182…
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…contiuation Table 2. Summary of Findings.

Author, year

Rafiq 
et al., 2017
(29)

Sluyter 
et al., 2017 (30)

Sanjari 
et al., 2016 (33)

Martineau et 
al., 2015 (32)

Zendedel et al., 
2015 (31)

Bjerk 
et al., 2013 (34)

Outcome

-Exacerbation rate

-FEV1% predicted

-COPD Assessment Test 
score

-Serum 25(OH)D levels

-Exacerbations (≥1 in 
past year)

-FEV1 (% predicted)

-Serum 25(OH)D

-COPD Assessment Test 
score

-hs-CRP

-IL-6

-IL-10

-FEV1 (% predicted)

-Time to first moderate/
severe exacerbation

-Rate of moderate/severe 
exacerbations

-Rate of exacerbations 
(baseline 25[OH]D <25 
nmol/L)

- S e r u m  2 5 ( O H ) D 
concentration

-FEV1 ( %)

-COPD exacerbations

-Physical performance

-Quality of life

-Serum 25(OH)D

Participants
(n)

43

442

120

240

240

86

240

88

36

Effect Size

-No significant change 
reported

-Mean change −0.3 (Vit D) 
vs −0.4 (Placebo)

-Increase from 29.7 to 67.0 
nmol/L (Vit D group)

-OR = 0.90 (Vit D vs 
placebo)

-Mean difference: −0.3%

-Increase from 67 to 114 
nmol/L (Vit D group)

-Mean reduction = −5.5 
(Vit D) vs −2.2 (Placebo)

-Decrease from 5.88 ± 2.1 
to 3.11 ± 1.3 mg/L (Vit D)

-Decrease from 8.21 ± 1.9 
to 5.24 ± 1.7 pg/mL (Vit D)

-Increase from 1.53 ± 0.7 
to 2.37 ± 0.6 pg/mL (Vit D)

-No significant difference

-HR = 1.04

-IRR = 0.88

-IRR = 0.57

-Increase from median 38 
to 66 nmol/L

-
Increase from 42.9 ± 14.4 
to 60 ± 14.9 (Vit D)

-27 events (Vit D) vs 50 
(Placebo)

-MD = +0.9 pts

-MD = −2.1 pts

-MD = +17.2 ng/mL
-HR = 1.07

95 % CI

NR

0.62 – 1.32

−2.5% to 1.8%

NR

NR

0.73 – 1.49

0.67 – 1.15

0.35 – 0.92

NR

NR

0.2 – 1.6

-11.3 to 7.1

11.6 – 22.6

p-value

0.97

>0.05

0.90

<0.001

0.60

0.78

<0.001

0.002

0.001

0.003

0.005

>0.05

0.83

0.34

0.02

<0.001

<0.001

<0.001

0.01

0.40

<0.001

Interpretation

-No significant difference in 
exacerbation rate

-No effect of vitamin D on lung 
function

-No improvement in COPD 
symptoms

-Significant  increase in 
serum vitamin D levels post-
supplementation

-No statistically significant 
reduction in exacerbation risk 
with Vit D

-No significant difference in 
lung function
-Serum levels increased 
significantly post-intervention

-Vitamin D significantly 
improved COPD symptom 
burden

-Significant reduction in 
systemic inflammation marker

-Statist ically significant 
reduction in IL-6

-Anti-inflammatory IL-10 
increased significantly

-Lung function remained 
unchanged

-No significant difference in 
time to first exacerbation

-No overall effect of vitamin D 
on exacerbation rate

-Significant reduction in 
exacerbations in deficient 
subgroup

-Significant increase in vitamin 
D levels in intervention group

-Statist ically significant 
increase in FEV1 after vitamin 
D supplementation

-Fewer exacerbations in vitamin 
D group, statistically significant

-Vitamin D improved physical 
performance modestly

-No significant difference in 
quality of life

-Serum vitamin D levels 

Continued in page 183…



SIMANCA SIMANCAS I, ET AL

Gac Méd Caracas 183

Furthermore, half of the studies achieved high 
reporting quality per the CONSORT standards.  
Nonetheless, residual concerns remain regarding 
risk of bias, particularly in domains such as 
blinding, outcome measurement, and reporting 
transparency.

In terms of clinical applicability, while the 
biological plausibility and safety profile of 
vitamin D are well established (46-47), the 
heterogeneity of trial designs, dosing regimens, 
baseline vitamin D status, and outcome measures 
limits the direct translation of these findings into 
standardized clinical practice.  Current evidence 
supports considering vitamin D supplementation 
in COPD patients with proven deficiency, 
especially when the goal is to reduce exacerbation 
risk or systemic inflammation (48,49).  However, 
the routine use of vitamin D as a therapeutic 
intervention for all COPD patients cannot be 
universally recommended based on the available 
data.  Further high-quality, large-scale RCTs 
with standardized outcomes, clearly defined 
patient populations, and more extended follow-up 
periods are needed.  Particular attention should 
be paid to subgroups with vitamin D deficiency 
to clarify whether they derive greater benefit 
and to elucidate optimal dosing strategies that 
balance efficacy and safety.

DISCUSSION

This systematic review synthesized 
evidence from twelve randomized controlled 
trials evaluating the effects of vitamin D 
supplementation in patients with COPD.  Overall, 
the findings suggest that vitamin D may reduce 
symptom burden and exacerbation frequency 
in selected populations, particularly those with 
baseline vitamin D deficiency.  Additionally, 
favorable effects on inflammatory biomarkers 
were observed, supporting the proposed 
immunomodulatory role of vitamin D in chronic 
pulmonary inflammation (36-39).  However, 
the evidence regarding improvements in lung 
function parameters and quality of life remains 
inconsistent.  Several trials demonstrated within-
group improvements in FEV1 or dyspnea scores; 
however, these effects were not consistently 
superior to those of the placebo in between-group 
comparisons.  Similarly, gains in functional 
performance and quality of life were variable 
and, in many cases, not statistically significant.

From a methodological perspective, this 
review offers reassuring findings (40-45).  
Most of the included studies demonstrated high 
methodological quality according to the JBI 
checklist, and none were classified as low quality.  

…contiuation Table 2. Summary of Findings.

Author, year

Lehouck 
et al., 2012 (35)

Outcome

-

-Time to first exacerbation

-Exacerbation rate (per 
patient-year)

-FEV1 change

-6-minute walk distance

-St George’s Respiratory 
Questionnaire

-Mortality

Participants
(n)

182

Effect Size

-Rate Ratio = 0.86

-Between-group diff: −0.6 
± 2.1%

-Between-group diff: −8.5 
± 17 m

-Between-group diff: −0.8 
± 2.9

-10 deaths (Vit D) vs 7 
(Placebo)

95 % CI

0.79 – 1.46

0.60 – 1.23

NR

p-value

0.66

0.41

0.78

0.63

0.79

0.49

Interpretation

increased significantly with 
supplementation

-No significant difference in 
time to exacerbation

-Non-significant reduction in 
exacerbation rate

-No significant difference in 
lung function

-No improvement in physical 
capacity

-No improvement in quality 
of life

-No statistically significant 
difference in mortality
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From the perspective of evidence-based 
medicine and meta-science, the findings of this 
review are both relevant and timely (50-57).  
First, they help address a persistent gap in the 
literature on non-pharmacological adjuncts for the 
management of COPD.  Second, by incorporating 
explicit evaluations of methodological and 
reporting quality, this review advances the 
transparency and reproducibility of systematic 
synthesis (58-60).  In doing so, it exemplifies 
the integration of meta-research principles into 
clinical evidence appraisal, an essential approach 
for refining the quality of evidence that underpins 
healthcare decisions and policy (51,53,54,57,60).

Recommendations for future research

Future RCTs investigating vitamin D 
supplementation in COPD should address key 
methodological gaps.  Studies should clearly 
define baseline vitamin D status and stratify 
analyses accordingly.

Apply standardized dosing regimens and 
outcome measures, include more extended 
follow-up periods to assess sustained effects on 
exacerbations, lung function, and quality of life, 
ensure trial registration and protocol availability 
to enhance transparency, and adhere rigorously 
to CONSORT reporting standards to improve 
reproducibility Moreover, future research should 
prioritize subgroup analyses in populations with 
deficiencies, investigate optimal serum 25(OH)
D targets for pulmonary outcomes, and explore 
the interaction between vitamin D and concurrent 
pharmacological therapies in COPD.  A future 
clinical interest could be the relationship between 
respiratory axes and other systems, such as the 
nervous system, given the increasing prevalence 
of neuropsychiatric disorders (61-70).

Limitations

This review acknowledges several limitations.  
First, although the methodological quality of 
most studies was rated as high, variability in 
risk of bias, particularly related to blinding and 
outcome measurement, may have influenced 
effect estimates.  Second, heterogeneity in 
dosing regimens, study durations, and outcome 
definitions hindered the feasibility of meta-

analysis and limited the comparability of results.  
Third, the lack of access to protocols or registration 
information in some trials raises concerns about 
selective outcome reporting.  Additionally, 
publication bias could not be formally assessed 
due to the absence of pooled data.  Finally, the 
exclusion of grey literature may have led to the 
omission of potentially relevant evidence.

CONCLUSIONS

The findings suggest that vitamin D 
may contribute to reductions in symptom 
burden, exacerbation frequency, and systemic 
inflammation, particularly among individuals 
with baseline deficiency.  However, evidence 
regarding improvements in lung function and 
quality of life remains inconclusive.  While the 
majority of included RCTs demonstrated high 
methodological and reporting quality, variations 
in study design and risk of bias constrain the 
generalizability of findings.  As such, vitamin D 
cannot yet be recommended as a universal adjunct 
therapy in COPD management.  Nonetheless, 
its targeted use in populations with deficiencies 
appears promising and clinically justified.  Future 
well-designed trials are needed to consolidate 
the evidence base and define the precise role of 
vitamin D in COPD care.  Until then, clinicians 
should consider individual patient profiles, 
including vitamin D status, when evaluating 
supplementation as part of a personalized 
treatment strategy.
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