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ABSTRACT

The present systematic review aimed to investigate the effects of vitamin
C on the improvement of chronic obstructive pulmonary disease (COPD).
Online databases (PubMed, Scopus, Embase, Cochrane Library and Web

of Sciences) were systematically searched to find clinical trials evaluating
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the effects of vitamin C supplementation on COPD up to July 2019. After
excluding irrelevant records, 3 studies were included. Two included
studies demonstrated significant effect of vitamin C supplementation on
COPD improvement, but another study did not. In conclusion, vitamin C
might have positive effects on COPD patients. But more future studies are
needed to reach a definite conclusion.
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a chronic inflammatory disease, which its main
feature is the irreversible limitation of airflow.
Smoking is the first and most important reason for
COPD (1) and becomes a serious health problem
worldwide and increases mortality, morbidity and
medical costs (2). The prevalence of COPD in Asia,
Europe and North America is 4-10% (3). In 2015,
three million people died from COPD (4). Several
studies showed that COPD will be the third cause
of death at 2020 (5, 6).

An important problem in COPD is oxidative
stress, which is defined as exposure to some oxidative
compounds such as peroxides ion, OH radical,
peroxide hydrogen and deficiency of antioxidants

(2). Deficiencies of antioxidants are associated with
a chronic disease such as COPD (7). Oxidative stress
worsens the condition of COPD patients through
inactivation of anti-protease and damages the
endothelial alveoli (2, 8). Smoking and air pollution
worsens oxidative stress and these changes lead to
the development of COPD (2). Therefore, controlling
oxidative stress through antioxidant administration
might help COPD control.

Vitamin C is a water soluble antioxidant that
scavenges free radicals and it has a great effect
on the metabolic and physical stress (9). Vitamin
C supplementation improves either the status of
antioxidants and lung function in COPD patients
or reduces the symptom of the disease (7). Studies
in USA showed that there is a reverse relationship
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between consumption of vitamin C and risk of
COPD, and also it was documented that high dietary
intake of fruits, vegetables and whole grains have
positive effects on COPD patients (3). But the clinical
trials which evaluated the effects of vitamin C
supplementation on COPD patients had inconsistent
results (8). Therefore, the present study was designed
to assess the trials in a systematic review.

Materials and Methods

We searched PubMed, Scopus, Embase, Cochrane
library and Web of Science to identify randomized
controlled trials (RCTs) related to “the effect of
vitamin C on chronic obstructive pulmonary disease
(COPD)” from the first available time up to 31 July
2019 in English language with no other restrictions.
We used Endnote X9 computer software to manage
the records screening. Human studies with
Randomized clinical trials (RCT) design assessing
the effects of vitamin C supplementation on COPD
patients were included. Combined supplementation
of vitamin C along with other nutrients was also
enrolled. Eligible studies were abstracted from
included articles by two independent investigators
including first author’s name, publication year, study
design, study population, dosage of supplements,
duration of study and population age.

The process of data selection was shown in Figure 1.
Totally, 227 records were collected through
systematic search in online databases (PubMed,
Scopus, Embase, Cochrane library and Web of
Science). At first, 110 records were deleted as
duplicates. In the next step, 140 records were
screened in title and abstract. After excluding
irrelevant records, 9 articles remained for full text
screening. Finally, 3 articles were assessed for
eligibility and were included in the study (3, 8, 10).
As indicated in Table 1, the studies conducted in
Canada, Malaysia and China were enrolled. The
range of sample size in intervention groups was
between 9 and 13. Two RCTs investigated the effect
of vitamin C on respiratory and oxidative factors
and one study evaluated the impact of vitamin C on
nutritional status.

Pirabbasietal. (3)in 2016 found aslightrelationship
between taking vitamin C and mean body mass
index (BMI) (0.4%), and significant relationship
mean plasma glutathione(GSH) (516%)there was
no significant association between vitamin C and
another outcomes of study. Wu et al. (8) evaluated
COPD patients in Chicago Hospital and did not find
any significant effect from vitamin C on the level of
thiobarbituric acid reactive substances (TBARS),
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Figure 1: The process of data selection.
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Table 1: Characteristics of included studies

Study- Region Study Inter- Dosage Dura- Study  Agerange QOutcome Result
year design vention tion popula- (mean+SD)
groups tion
sample
size
Wuetal., China RCT 9 250 mg 3 COPD  47-89 -TBARS, There was no
(2006) months patients -FEV1%  significant
-FEV1/ relationship
FVC between taking
vitamin C and the
level of TBARS,
FEV1% and
FEV1/FVC
(P>0.05)
Hartmann Canada RCT 10 - - COPD 6743 FMD There was no sig-
etal., patients NMD nificant association
(2015) MDA between vitamin
SOD C supplementation
catalase and the level of
NMD (P>0.05).
But significant
change in FMD
(P<0.05)
Pirabbasi Malaysia RCT 13 500 mg 3-6 COPD  64.5+10.2 Nutritional There was a
etal., vitamin months patients status, an-  slight relationship
(2016) C tioxidant  between mean

BMI and

taking vitamin

C significant
association
between mean
GSH and taking
vitamin C but
there was no
significant change
between taking
vitamin C and
another outcomes
of study

status

RCT: Randomized clinical trials, TBARS: Thiobarbituric acid reactive substances, FEV: Forced expiratory volume,
FEV1/FVC: Forced expiratory volume 1/forced vital capacity, COPD: Chronic obstructive pulmonary disease,
FMD: Flow-mediated dilation, NMD: Nitroglycerine mediated dilation, MDA: Malondialdehyde, SOD: Superoxide

dismutase, BMI: Body mass index

forced expiratory volume (FEV) % and FEV1/forced
vital capacity (FVC) ratio (P>0.05). The last study
was by Hartmann et al. (10) in Calgary, Canada.
In this paper, there was a significant relationship
between taking vitamin C and flow-mediated
dilation (FMD) (P<0.05), but there was no significant
difference between nitroglycerine mediated dilation
(NMD) level and vitamin C (P>0.05).

The aim of this study was to investigate the
effects of vitamin C on COPD. Due to the small
number of RCTs, it was not possible to conduct

a meta-analysis. Vitamin C is a water-soluble
vitamin that has many functions such as wound
healing, improving the function of lymphocytes
and leucocytes and decreasing inflammation and
oxidative stress. Oxidative stress is involved in the
pathology of many diseases like COPD. Some of
the compounds that arise under these conditions
are malondialdehyde (MDA) and advanced
oxidation protein products (AOPP), but the level
of antioxidants such as glutathione, vitamin C,
vitamin E, catalase and superoxide dismutase
(SOD) decreased (4, 8).

SODs constitute a very important antioxidant
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defense against oxidative stress in the body, but
MDA is one of the most popular and reliable markers
that reveal oxidative stress in clinical situations.
AOPP is a uremic toxin emerged during oxidative
stress through the reaction of plasma proteins with
chlorinated oxidants. The level of MDA and AOPP
are increased in COPD patients. Oxidative stress
affect nutritional status, muscle function and serum
level of vitamins. Vitamin C is a kind of antioxidant
that protects tissues against oxidative compounds.
On the other hand, vitamin C plays an important
role in regulating pulmonary function through
regulating collagen production. We need vitamin
C as a lysyl and prolyl-hydroxylase cofactor to
stabilize the collagen third structure and distribution
of collagen in our body dependent on the serum level
of vitamin C (3, 11-14).

Taking antioxidants supplements modulate the
synthesis of collagen and improve lung function,
FEV, FVC and FEV/FVC ratio as important indices
of lung function (3, 11, 15). Improving lung function
and reducing symptoms in these patients also have
a significant effect on their nutritional status, such
as body mass index (BMI), body fat mass and some
of serum vitamins. Also, vitamin C was shown to
improve the function of immune cells and decrease
the risk of respiratory infection (12).

First study was conducted in 2006 on Chinese
patients with COPD and did not show any significant
effect between vitamin C supplementation and
respiratory factors. This study indicated that some
situation like exercise and smoking increased
oxidative stress in this patients and worsened
their symptoms so anti-oxidants supplementation
protected DNA against oxidants compounds such as
H202 but did not decrease the level of TBARS or
improve FEV1%, and FEV1/FVC ratio. The reason
for not being significant may be because of short-
term duration or low dosage of vitamin C used (13).

Another study was done at 2015 on outpatients
in Canada showed different results, vitamin C had
a significant effect on FMD, because patients in
this study did exercise and this situation caused
hyperoxia and limited the air flow; so anti-oxidants
supplementation improved the factor of air-flow
(FMD), but no significant effect was seen on
NMD (10). The last study was done in 2016 on
COPD patients in Malaysia showed that vitamin C
supplementation affected on oxidative stress and low
impact on BMI. In COPD patients, we could observe
malnutrition, because they consumed much of their
energy in breathing mechanism and most of these
patients were underweight, Perhaps vitamin C along
with protein can affect the nutritional status of these
patients.

Conclusion

Vitamin C might have positive effects on COPD
patients, but more future studies are needed to
reach a definite conclusion.
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