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INTRODUCTION

The acute exacerbation of chronic obstructive pulmonary
disease (AE-COPD) is characterized by the symptoms
such as increased systemic inflammation, worsening
of pulmonary function tests (PFTs) findings, increased
sputum production, worsening of dyspnea and
cough, negative impact on survival, and reduced
health-associated quality of life.! Similar to other
diseases that are not characterized by a specific etiology,
various factors are involved in the pathogenesis
of COPD, such as abnormal immune responses,
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environmental and hormonal factors, and variable levels
of genes expression.*!

It has been shown that various factors play an important
role in the pathogenesis of systemic inflammation in
patients with COPD, including tissue hypoxia, smoking,
skeletal muscle dysfunction, and lung hyperinflation.*!
Systemic inflammatory markers and cytokines such as
tumor necrosis factor alpha (TNF-c), interleukin-8 (IL-8),
IL-6, and C-reactive protein (CRP) were well demonstrated
to be upregulated in the airways of patients with COPD in
the exacerbation phase.**! Recently, it was demonstrated
that, in chronic lung diseases such as asthma and COPD,
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adipose tissue plays a key role in inducing and promoting
systemic inflammation.”#!

As protein mediators involved in regulating energy
metabolism and inflammatory responses, adipocytokines
are originally secreted from the adipose tissues.[”? Visfatin
is an adipokine previously known as nicotinamide
phosphoribosyltransferase and the pre-B cell
colony-enhancing factor.” It is a pro-inflammatory cytokine
involved in inflammatory and innate immune responses. ™!
Pro-inflammatory cytokines such as TNF-c, IL-6, and IL-1 8
were shown to induce visfatin expression in granulocytes,
monocytes, macrophages, and adipocytes.! It was
demonstrated that, in patients with stable COPD (S-COPD),
the serum visfatin level is significantly increased in
comparison to healthy individuals."!

Evidence also suggests accelerated aging of the lung tissue in
patients with COPD.!" Since inflammatory processes are one
of the most basic mechanisms involved in the progression of
COPD, nuclear factor-kappa B (NF-«B), as a redox-sensitive
transcription factor, was shown to induce the genes expression
of pro-inflammatory factors such as TNF-a,, IL-8, and IL-6.1!
Numerous studies reported that, by inhibiting NF-kB, sirtuin-1
exerts regulatory effects on the level of pro-inflammatory
factors.® In animal and human studies, sirtuin-1 levels in the
lung tissue were significantly reduced in patients with COPD
compared to the healthy individuals.™ Considerable amount
of evidence showed that visfatin plays a role in regulating
sirtuin-1 expression by catalyzing the rate-limiting step in the
nicotinamide adenine dinucleotide (NAD) salvage pathway.
Furthermore, it was shown that sirtuin-11is a NAD deacetylase
that plays a role in reducing inflammation."! Since NAD
is used as a substrate for sirtuin-1, it can stimulate sirtuin-1
activity in cells." Interestingly, visfatin independent of the
NAD production pathway was shown to be able to activate
the JAK2/STAT3 pathway to induce IL-6 secretion.!®!

Little is known about the association between visfatin and
sirtuin-1 in various diseases. Findings in this regards are
controversial as some studies reported a positive association,
and some a negative relationship, while others reported
the lack of communication. Therefore, in the present study,
we aimed to measure the serum concentrations of visfatin,
sirtuin-1, and IL-6 in patients with COPD during the
exacerbation and stable phases as well as in healthy controls
and examined their relationship with pulmonary function and
health status using the COPD assessment test (CAT) score.

MATERIALS AND METHODS

Participants
All of the participants signed written consent forms, and
the study design was approved by the Ethics Committee of
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Ardabil University of Medical Sciences, Ardabil, Iran (No.
IR. ARUMS.REC.1396.146). In the current case—control study,
patients with S-COPD and AE-COPD were selected from
a respiratory clinic and those admitted to the emergency
department of Ardabil Imam Khomeini Educational and
Clinical Hospital, Ardabil, Iran [Figure 1]. The control group
consisted of participants with normal spirometry who had
no respiratory symptoms, and they were selected from
the same hospital who visited in other outpatient clinics.
All participations were male and matched for age. The
diagnosis of patients with S-COPD and AE-COPD, as well
as cases inclusion and exclusion criteria, was fully addressed
previously.l'”!®! For all participants, PFTs were performed
based on ATS guidelines using a spirometer (Chest Inc., 801,
Tokyo, Japan). The biochemical and PFT was performed
for patients with AE-COPD 1 day after admission to
the hospital, while for controls and S-COPD patients, it
was performed on the same day. The Persian version of
Modified Medical Research Council (mMRC) respiratory
questionnaire, CAT questionnaire, and GOLD criteria were
validated as addressed previously.!"")

Biochemical measurements

About 3-5 ml of blood sample was taken from all
participants to measure the serum levels of IL-6 and visfatin.
Analysis of serum visfatin and IL-6 levels was performed
by commercial kits (Crystal Day, China) using the ELISA
method. We used an ng/ml to report the results.

Statistical analysis

The sample size was calculated based on the formula
for average comparison with o = 0.05 and B = 0.1,
ul =2.07, S1 = 0.18, u2 = 1.88, and S2 = 0.15 based on
the previous study on the serum levels of visfatin: n =
([Z1 = o/2 + Z1 = B]? [S1% + S22])/(ul — u2)2. Based on the
sample size calculation, 22 participants were required in
each group. Considering the probability of filling of the
samples, finally, 30 participants were recruited in each
group (a total of 90 subjects).

Data normality was assessed by Q-Q plot and Kolmogorov-
Smirnov. The mean + standard deviation or median and
25%-75%" percentiles were provided to report the results.
To compare groups, Kruskal-Wallis test (followed by the
Mann-Whitney U-test for post hoc) or ANOVA (followed
by Tukey-Kramer post hoc) were used for nonparametric
and parametric data, respectively. Correlation coefficients
were evaluated using Spearman rank order test or Pearson’s
correlation. General linear modeling function analysis
was done to adjust for age, body mass index (BMI), and
smoking status. Linear regression analysis was also
defined based on visfatin as an independent variable and
dependent variables including forced expiratory volume
in 1s (FEV1), smoking history (pack/year), SpO,, and IL-6.
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Figure 1: Flowchart of patients included in the study. COPD = Chronic obstructive pulmonary disease; S-COPD = stable COPD patients; AE-COPD = acute exacerbation

of COPD patients; PFT = pulmonary function test; ICU = intensive care unit

The multivariate covariance analysis was used to explore
the correlation between the serum levels of visfatin and
IL-6 to control the effect of age, BMI, and smoking status.
Moreover, a P <0.05 was considered statistically significant.
SPSS (version 22; SPSS Inc., Chicago, IL, USA) was used for
the statistical analyses.

RESULTS

The mean age of the control group was
56.27 + 8.12 years and that of the COPD group was
59.28 + 8.10 years (P = 0.238) [Table 1].

The serum levels of visfatin were significantly lower
in control and the S-COPD groups than the AE-COPD
group [P < 0.001 and P < 0.05, respectively; Table 1].
Moreover, the results showed that serum visfatin
level was lower in controls in compared with S-COPD
patients [P <0.05, Table 1]. The serum levels of sirtuin-1 in
AE-COPD and S-COPD groups were significantly lower
than that of the control group [P < 0.05 for both, Table 1].

In addition, IL-6 results identified a higher level of IL-6 in
the AE-COPD group compared to the S-COPD and control
groups [P <0.001 for both, Table 1]. It should be noted that
serum level of IL-6 in the control individual was lower than
the S-COPD patients [P < 0.05, Table 1].

3 Journal of Research in Medical Sciences

Severity of chronic obstructive pulmonary disease in
study groups

Based on the results of GOLD grade in patients with
COPD, it was found that there was a statistically significant
difference in relation to visfatin (P <0.001), IL-6 (P <0.001),
sirtuin-1 (P <0.017), smoking history (pack/year) (P <0.01),
FEV1 (P < 0.001), SpO, (P < 0.01), FEV1/forced vital
capacity (FVC) (P < 0.01), CAT score (P < 0.001), and
mMRC (P < 0.001) [Table 2].

It was found that serum levels of visfatin in Stages
I-II decreased compared to Stages III-IV in patients
with S-COPD and AE-COPD (P < 0.05 and P < 0.001,
respectively). Interestingly, serum levels of visfatin were
lower in the S-COPD group in Stages III-IV compared with
AE-COPD [P <0.05, Table 2]. Concerning the serum levels of
sirtuin-1 based on GOLD criteria, significantly lower levels
were found at Stages III-IV compared to Stages I-1I in the
S-COPD and AE-COPD groups [P < 0.05, Table 2].

The serum IL-6 level was significantly lower in the AE-COPD
and S-COPD patients at Stage I-II compared to Stages III-
IV (P < 0.05 for both). In addition, the results showed that
serum IL-6 levels in the AE-COPD patients were higher
compared to the S-COPD patients at Stages I-II and III-
IV [P < 0.001 for both, Table 2]. The results also revealed
that in both AE-COPD and S-COPD groups, CAT score
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Table 1: Baseline characteristics of patients with chronic obstructive pulmonary disease and control subjects

Parameters Control group COPD group P
(n=30) S-COPD (n=30) AE-COPD (n=30)
Mean age (years) 56.27+8.12 58.83+9.47 59.73+6.59 0.238
BMI (kg/m?) 26.90+3.91 26.06+5.30 24.35+4.67 0.104
Pulmonary function test
FEV1 (percentage of predicted) 89.83+8.38 53.13+23.12*** 33.95+13.48***++* <0.001
FVC (percentage of predicted) 84.63+8.07 68.40£22.57** 50.09+£20.68***** <0.001
FEV1/FVC 86.76+4.54 58.86+9.99*** 55.81+12.43*** <0.001
Visfatin (ng/mL) 3 (2-3) 3 (2-4)* 4.5 (3-6)***+ <0.001
Adjusted visfatin 2.54+0.75 3.80+0.63 5.14+1.45 <0.001
IL-6 (ng/mL) 56 (44-60) 57.5 (54-63)* 90.5 (73-108)***-** <0.001
Adjusted IL-6 49.88+7.92 71.09+6.67 92.74+15.71 <0.001
Sirtuin-1 (ng/mL) 4 (4-7) 3.50 (3-4)* 3 (3-5)* <0.05
Adjusted sirtuin-1 5.33+0.34 4.67+0.31 3.81£0.57 <0.001

Data are presented as mean+SD or median (25"-75" percentiles). Kruskal-Wallis and Mann-Whitney tests were used to compare visfatin, sirtuin-1, and IL-6 levels. ANOVA
and Tukey’s test were used to compare other variables. Adjusting was performed for age, BMI, and smoking history in the study groups. COPD=Chronic obstructive pulmonary
disease; BMI=Body mass index; AE-COPD=Acute exacerbation of COPD; S-COPD=Stable COPD; FEV1=Forced expiratory volume in 1 s; FVC=Forced volume capacity;
SD=Standard deviation; IL-6=Interleukin 6. To indicate statistically significant differences between the control group and other groups: *P<0.05, **P<0.01, and ***P<0.001. To
indicate statistically significant differences between stable COPD and the acute exacerbation of COPD: *P<0.05, **P<0.01, and ***P<0.001

was statistically lower at Stages I-II compared to Stages III-
IV (P <0.001). However, no statistically significant difference
was observed between the S-COPD and AE-COPD subjects
for CAT score based on GOLD stages [Table 2].

Furthermore, mMRC results based on GOLD criteria
specified that there was a significant difference between
the S-COPD with AE-COPD subjects at Stages III-1V
and I-II (P < 0.05 to P < 0.01, respectively). However,
mMRC values were only higher in the S-COPD group at
Stages III-IV compared to Stages I-1I, based on GOLD
criteria [P < 0.001, Table 2].

Association of serum levels of visfatin, interleukin-6, and
sirtuin-1 with pulmonary function parameters

The results showed that serum levels of visfatin were
associated with FVC, predicted” FEV1,, predicted [Figure 2a],
dyspnea (according to the mMRC questionnaire), GOLD
stages, SpO,, smoking history (pack/year) [Figure 2c], and
CAT score [Table 3]. In addition, serum sirtuin-1 levels were
significantly associated with FEVL, ., [Figure 2b], FVC,
predictear STIOKING history (pack/year) [Figure 2d], and GOLD
stages. Moreover, the results indicated significant association
between serum IL-6 level and SpO, smoking history (pack/
year), and FEV1, _ .., [Figure Zg]. Furthermore, results
identified that significant correlation between serum levels
of IL-6 and visfatin [Figure 2e] as well as IL-6 and sirtuin-1
[Figure 2f].

Multiple regression was run to predict visfatin and
sirtuin-1 from SpO,, FEV1, IL-6, and smoking history (pack/
year). These variables could significantly predict only
visfatin, F (5, 54) = 23.67, P < 0.001, R?* = 0.687. The results
showed that the most significant predictor of visfatin was
IL-6 (P < 0.001) [Table 4].
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Regarding the correlation between the two variables of
visfatin and sirtuin-1 serum levels and to control the effect
of age, BMI, and smoking status, multivariate covariance
analysis was used. The results showed that none of the
variables, including group, age, BMI, and smoking status,
were not significantly correlated with the serum levels of
visfatin and sirtuin-1.

DISCUSSION

In the current study, the serum levels of visfatin and IL-6
were found to be significantly elevated with increasing
disease severity based on GOLD stages in patients with
stable and AE-COPD; in this context, serum visfatin and
IL-6 levels were significantly lower in patients at Stages
I-1I of COPD compared to those at other stages according
to the GOLD criteria. On the other hand, serum sirtuin-1
level was decreased in the AE-COPD and S-COPD groups
compared to the control groups. Based on the GOLD criteria,
serum sirtuin-1 level in the S-COPD and AE-COPD groups
at Stages I-II was significantly higher than that of Stages
[I-IV. There was a negative association between the serum
levels of visfatin and SpO, and FEV1. However, there was a
positive correlation between the serum levels of visfatin and
IL-6, CAT score, mMRC, and the severity of COPD based on
GOLD criteria. In addition, there was a positive correlation
between sirtuin-1 and FEV1, and there was a significantly
negative correlation between sirtuin-1 serum levels and
smoking history, GOLD grades, and IL-6 serum levels.

It was demonstrated that adipose-tissue-derived adipokines
are responsible for regulating energy metabolism and
chronic low-grade inflammation present in inflammatory
diseases such as COPD and asthma.”?” Although there is
controversial evidence about the serum levels of visfatin
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Ghobadi, et al.: Visfatin, sirtuin-1, and IL-6 in COPD

Table 2: Global initiative for obstructive lung disease groups and baseline characteristics of the study population

Variables GOLD I-ll
S-COPD AE-COPD S-COPD AE-COPD
Number 14 7 16 23
Age (years) 58.36%10.12 62.14£11.48 59.25£9.18 59.00+4.35
BMI (kg/m?) 25.52+4.05 25.08+4.15 26.54+6.28 24.13+4.89
Smoking (pack per year) 21 (18-28) 35 (15-40) 34.50 (27-40) 45 (29.50-77.50)
P1 NS P<0.05
P2 NS NS
FEV1 (% predicted) 74.42+13.29 52.84+2.69 34.50+9.34 28.20+9.46
P1 P<0.001 P<0.05
P2 P<0.001 P<0.001
FVC (% predicted) 87.35+15.34 71.28+6.30 51.81+12.34 43.64+19.15
P1 P<0.05 NS
P2 P<0.001 P<0.001
FEV1/FVC (%) 66.14£3.00 59.24+6.86 52.50+9.63 54.77+13.63
P1 P<0.01 NS
P2 P<0.001 NS
SpO, (%) 96 (92-96) 89 (87.50-89.50) 92 (89-95) 86 (82-88)
P1 P<0.01 P<0.001
P2 P<0.05 P<0.05
CAT score 11 (8-16) 13 (13-15) 27 (19.50-31) 26 (22-29.5)
P1 NS NS
P2 P<0.001 P<0.001
mMRC 1(1-2) 2 (2-3) 2 (2-3) 3 (2.5-4)
P1 P<0.01 P<0.05
P2 P<0.001 NS
IL-6 (ng/mL) 56 (53-58) 67 (67-80) 61 (56-85) 101 (77-119.50)
P1 P<0.001 P<0.001
P2 P<0.05 P<0.05
Visfatin (ng/mL) 3 (2-3) 2 (2-2.5) 4 (2.50-5.50) 5 (4-7.50)
P1 NS P<0.05
P2 P<0.05 P<0.001
Sirtuin-1 (ng/mL) 4 (3-5) 6 (3.50-8) 3 (3-4) 3 (2.50-4)
P1 NS NS
P2 P<0.05 P<0.05

Data are shown as mean+SD or median (25"-75" percentiles). ANOVA and Tukey’s test were used to compare age, BMI, FEV1, FVC, and FEV1/FVC. Kruskal-Wallis and
Mann-Whitney tests were used to compare other variables. GOLD=Global initiative for chronic obstructive lung disease; S-COPD=Stable chronic obstructive pulmonary disease;
AE-COPD=Acute exacerbation of chronic obstructive pulmonary disease; BMI=Body mass index; FEV1=Forced expiratory volume in 1 s; FVC=Forced volume capacity; SpO,=0,
saturation; SD=Standard deviation; IL-6=Interleukin-6; CAT=COPD assessment test; nMRC=Modified medical research council; NS=Nonsignificant. P1=Statistical differences
between S-COPD and AE-COPD; P2=Statistical differences between GOLD I-Il and GOLD IlI-IV in groups

in patients with insulin resistance and obesity, elevated
serum levels were reported in asthma and COPD." We
found that serum visfatin level was significantly elevated
in patients with stable and AE-COPD compared to healthy
controls, which was markedly so in patients with AE-COPD.
The results of the current study also showed a significant
association between IL-6 and visfatin, consistent with
the results of a previous study.” In the study done by
Leivo-Korpela et al., a statistically significant correlation was
found between plasma visfatin levels and IL-6, TNF-o, and
IL-8.°1 Based on these observations and the results of our
study, one can state that adipokines such as visfatin may
have a role in systemic inflammation in patients with COPD.
Interestingly, serum levels of IL-6 and visfatin were higher in
the exacerbation phase of COPD compared to the S-COPD.

Macrophages are the main source of pro-inflammatory
cytokines TNF-o and IL-6, and activation of macrophages
induces the secretion of adipokines.?’#! Perhaps, the
relationship observed between visfatin and IL-6 in the
present study is due to the activation of macrophages
in patients with COPD, which requires further studies.
Moreover, inflammation cytokines such as IL-1 B, IL-6,
TNF-a, and lipopolysaccharide can induce the expression
of visfatin.®!" On the other hand, visfatin inhibits neutrophil
apoptosis and may lead to inflammation in patients with
COPD.P! According to the results of our study, in the
exacerbation of COPD, the elevation of visfatin levels at
Stages III-1V of the disease as well as the strong association
between the serum levels of IL-6 and visfatin, at least in
part, indicate the key role of visfatin in the persistence and
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Figure 2: Spearman rank order (or Pearson’s correlation analysis) of (a) FEV1 and visfatin serum levels (correlation coefficient = —0.620, P = 0.000), (b) FEV1 and
sirtuin-1 serum levels (correlation coefficient = 0.405, P = 0.000), (c) smoking history and visfatin serum levels (correlation coefficient = 0.451, P=0.000), (d) smoking
history and sirtuin-1 serum levels (correlation coefficient = —0.344, P=0.001), (e) serum levels of visfatin and IL-6 (correlation coefficient = 0.635, P = 0.000), (f) serum
levels of sirtuin-1 and IL-6 (correlation coefficient = -0.254, P = 0.016), (g): FEV1 and IL-6 serum levels (correlation coefficient = -0.626, P = 0.000), (h) sirtuin-1 and
visfatin serum levels (correlation coefficient = —0.337, P = 0.001). FEV1 = forced expiratory volume in 1 s, IL-6 = interleukin-6

development of inflammation in COPD. Indeed, increased
serum levels of visfatin may be due to systemic or local
inflammation in patients with COPD. Although visfatin
is essentially produced by adipose tissues, macrophages,
and dendritic cells,’” some evidences demonstrated that
serum visfatin levels increase in patients with lung injury.!
Increased serum levels of visfatin were also identified in
other chronic diseases, including chronic kidney disease,

| 2021 |

inflammatory bowel disease, and rheumatoid arthritis.[*2!
Nevertheless, the role of visfatin in chronic diseases remains
unknown.

A significantly negative association between SpO, and
visfatin levels that was found in the present study may
be another explanation for the increased levels of visfatin.
Evidence suggests that increased levels of visfatin are
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Table 3: Spearman correlation analysis of study
parameters with visfatin and sirtuin-1

Visfatin Sirtuin-1

r P r P
Age 0.205 0.052 -0.052 0.626
Smoking history (/year) 0.451 0.001  -0.344  <0.01
FEV1 (percentage predicted) -0.620  0.000 0.405  <0.001
FVC (percentage predicted) -0.624  0.000 0.403  <0.001
FEV1/FVC -0.420 0.000 0.242 <0.05
GOLD stage 0.612 0.000 -0.382  <0.01
SpO, -0.539  0.000 0.168 0.211
CAT score 0.696 0.000 -0.387  <0.01
mMRC 0.515 0.000 -0.182 0.164
IL-6 (ng/mL) 0.635 0.000 -0.254 <0.05

COPD=Chronic obstructive pulmonary disease; FEV1=Forced expiratory volume
in 1's; FVC=Forced volume capacity; IL-6=Interleukin 6; SpO,=0, saturation;
GOLD=The global initiative for chronic obstructive lung disease; mMMRC=Modified
medical research council; CAT: COPD assessment test

Table 4: Associations between visfatin and study
parameters

Visfatin
B 95% Cl for B P
FEV1 -0.120 -0.040--0.010 0.230
Cigarette history (pack/year) 0.057 -0.015-0.027 0.570
Spo, -0.034 -0.082-0.056 0.717
IL-6 0.667 0.040-0.078 <0.001
Sirtuin-1 -0.124 -0.381-0.054 0.138

B represents the unstandardized coefficient. CI=Confidence intervals; FEV1=Forced
expiratory volume in 1 s; IL-6=Interleukin-6; SpO,=0, saturation

occurred by hypoxia-inducible factor 1.7 In patients with
COPD, hypoxia developed as a result of airway obstruction
and increased expression of hypoxia-inducible factor 1 as
a result of hypoxia may lead to increased visfatin levels;
nonetheless, further studies are required to clarify this
pathway.

We also found that serum levels of sirtuin-1 significantly
decreased in patients with COPD compared to the
healthy controls, which was consistent with a previous
study.””®! Reduction of serum sirtuin-1 level was significantly
associated with an increase in severity of COPD based on
GOLD criteria. Interestingly, this reduction in sirtuin-1 level
was associated with the severity of airflow limitation (based
on FEV1 values) as well as increased serum IL-6 levels. In
a study by Nakamaru et al., mRNA and protein expression
as well as the activity of sirtuin-1 was significantly lower
in patients with COPD compared to healthy controls, and
this decrease was associated with the disease severity.”**!
They also showed that reduced levels of sirtuin-1 were
associated with increased levels of IL-8 and matrix
metalloproteinase-9.%! Based on previous research, various
types of cellular processes are involved in the pathogenesis
of COPD, including inflammation, oxidative stress,
autophagy, aging/senescence, proliferation, apoptosis,
and autoimmunity.?”! Furthermore, sirtuin-1 regulates
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numerous processes, including cellular senescence/aging
and inflammation.%*!

Importantly, for the first time, we found the correlation
between decreased levels of sirtuin-1 and increased
levels of visfatin. Although the exact mechanism of this
relationship is not clear, it can be inferred that increased
levels of visfatin in patients with COPD, especially under
exacerbation conditions, may be resulted from the changes
in sirtuin-1 levels. In a study done in ovalbumin-sensitized
rats, a significantly positive relationship between
visfatin and NF-«xB expression levels in lung tissue, was
found.' Furthermore, increased tracheal responsiveness to
methacholine in ovalbumin-sensitized rats was associated
with increased protein and gene expression levels of
visfatin.! Since sirtuin-1 was shown to be able to mediate
inflammatory pathways by reducing the activity of NF-kB, it
is concluded that decreased sirtuin-1 activity and increased
visfatin levels are associated with the exacerbation of
inflammatory conditions in patients with COPD. The
interesting finding of the current study is that the effect size
for visfatin (1.07) and sirtuin-1 (0.72) is an indicator of the
efficacy of the results that can at least partially, explain the
generalizability of the results in COPD patients.

In this study, we also found a significantly positive
correlation between serum visfatin levels and CAT score
and mMRC dyspnea score, but no significant correlation
between sirtuin-1 and CAT and mMRC scores was observed.
Physical activity is markedly decreased in patients with
high stages of COPD,P? which is likely to explain the
relationship between increased levels of inflammatory
factors and decreased physical activity.®® Considering
visfatin pro-inflammatory role reported by various studies,
this can be somewhat consistent with the reduction in
the physical activity of patients with COPD, especially
under acute exacerbation conditions. Possibly, existence
of a markedly association between visfatin and IL-6 serum
levels and GOLD stages may reflect the effects of systemic
inflammation on the quality of life in these patients.

Our study had some limitations. First, we did not include
women in this study and did not determine the effect of sex
on serum visfatin and sirtuin-1 levels and their association
with disease severity. Second, we did not measure the
levels of inflammatory markers other than IL-6. Therefore,
we are not able to determine the association between the
serum levels of visfatin and other inflammatory markers
and the risk of COPD. Finally, the sample size of our study
was moderate, and future studies must be conducted in
larger samples.

It is recommended that future studies evaluate the role of
sex differences, other cytokines, and the interaction between
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sirtuin-1 and visfatin, in a larger sample size, over longer
period.

CONCLUSION

In the present study, we found that serum visfatin and
IL-6 levels increase with increasing severity of airflow
limitation in patients with COPD, especially in the acute
exacerbation phase. On the other hand, the serum levels
of sirtuin-1 were significantly decreased in patients with
COPD compared to the healthy individuals. We also found
anegative association between serum sirtuin-1 and visfatin
and IL-6 levels in these patients. Indeed, the results of the
current study suggested that in COPD patients, especially
in acute exacerbation phase, various factors including
changes in sirtuin-1 and visfatin levels, exacerbate the
disease. Therefore, further studies are needed to evaluate
the interactions of various factors in COPD.
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