
Introduction:
There is a high prevalence of Asthma and COPD which are major 
chronic airway diseases (CADs) that lead to air�ow limitation 
(AL).1,2 Based on the International Asthma Guidelines, 300 million 
people worldwide are estimated to have asthma, and the rates vary 
among countries with prevalence between 1% and 18%.1 COPD is 
currently the fourth leading global cause of death and is likely to 
become the third cause by 2020.3 A meta-analysis of studies 
published between 1990 and 2004 revealed that the prevalence of 
COPD was estimated to be 9%–10% around the world.4 The patients 
with early-stage CADs may be either unaware of their condition or 
reluctant to consult their physician for respiratory symptoms.7 One 
of the best ways to detect CADs early on could be to screen for AL 
either in general practice or at medical health check-ups. However, 
only subjects suffering from respiratory symptoms are candidates 
for spirometry. Furthermore, spirometry is not yet sufficiently 
widespread within primary care settings or medical health check-
ups.8,9 It would be useful if there were a simple predictive marker 
used in combination with spirometry for AL in epidemiological 
settings.

Serum uric acid is frequently measured when screening for gout and 
when assessing renal dysfunction. Recently, s-UA has also been 
suggested to have an association with respiratory disorders such as 
stable COPD,11 asthma with acute exacerbation, COPD with acute 
exacerbation,12,13 obstructive sleep apnea,14 pulmonary 
hypertension,15 and chronic respiratory failure.16,17. The aims of 
this study were to examine the relationship between AL and s-UA 
and to investigate s-UA as a potential auxiliary marker for predicting 
AL risk in a medical health check-up.

Materials and methods:
A total of 8,783 subjects aged >40 years were registered from 
January 2014 to december 2016 in a tertiary hospital in 
Maharashtra, of whom 121 subjects were excluded because of 
incomplete data of pulmonary function and blood testing. After 
exclusion, 8,662 subjects (5,191 men and 3,471 women) were 
entered into the data analysis. All subjects answered a simple self-
reported questionnaire that included questions on respiratory 
symptoms (coughing, sputum, and dyspnea), smoking status, and 
medical histories. In addition, pulmonary function tests, blood 
pressure (BP) measurements,18 and blood samplings, including 
peripheral blood count, blood glucose levels, hemoglobin A1c 
(HbA1c), serum levels of total protein (TP), creatinine (Crea), UA, 
total cholesterol (TC), and high-density lipoprotein cholesterol 
(HDL-C), were conducted as routine screening tests for lifestyle-
related disorders. All data were assessed retrospectively. AL was 
de�ned as forced expiratory volume in 1 second/forced vital 

capacity (FEV1/FVC) <0.7.19.

Results:
Table 1 shows the characteristics of the subjects divided into two 
groups according to AL. There were 156 subjects (1.8%) with AL, only 
29% (45 of 156) of whom exhibited respiratory symptoms 
(coughing, sputum, or dyspnea). Table 2 shows the correlations 
between FEV1 %predicted and parameters measured during 
medical check-ups. FEV1 %predicted was positively associated with 
age (r=0.13, P<0.001) and HDL-C (r=0.11, P<0.001) and was 
negatively correlated with smoking index (r=−0.14, P<0.001). 
Multiple logistic regression analysis to determine the relevant 
parameters for predicting AL risk showed that increased s-UA (odds 
ratio [OR], 1.158; 95% con�dence interval [95% CI], 1.003–1.337; 
P=0.04) (Table 3).

Discussion: 
In this study, there were 156 subjects (1.8%) with AL. However, only 
29% (45 of 156 subjects) of those experienced respiratory 
symptoms. In addition, the subjects with AL had signi�cantly higher 
s-UA levels compared to never-smoking subjects without AL. 
In this study, 71% of subjects with AL were asymptomatic at 
examination, which is slightly higher compared to other 
epidemiological studies, where 40%–60% of the subjects with AL 
were free of respiratory symptoms.6,20,21 A possible reason for this 
could be that the number of subjects with severe AL in this study 
was relatively small compared to the other studies. In any case, from 
an early diagnostic point of view, respiratory symptoms do not 
always predict AL,22 and spirometry is essential for early detection 
of AL.6,20,21,23.

COPD, one of the major causes of CADs, is characterized by chronic 
AL, which is associated with chronic airway in�ammation. Recently, 
COPD has also been recognized to be a part of systemic 
in�ammation, leading to considerable comorbidities such as 
cardiovascular diseases, cerebrovascular diseases, lung cancer, 
diabetes, hypertension, hyperlipidemia, chronic renal failure, 
osteoporosis, and muscular weakness.24 In previous studies, 
several potential and clinically relevant blood biomarkers, such as 
high sensitive C-reactive protein, �brinogen, interleukin 6, 
surfactant protein D, and Clara cell secretory protein-16, have been 
identi�ed to discriminate COPD from healthy controls.25,26
 
Interestingly, s-UA levels in subjects with AL in this study were 
higher than those in the never-smoking subjects without AL and 
signi�cantly correlated with FEV1 %predicted. Furthermore, 
increased s-UA was one of the independent parameters associated 
with AL by multiple logistic regression analysis. Recently, s-UA has 
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been suggested to have an association with hypertension, 
metabolic syndrome, and cardiovascular diseases.27 However, the 
relationship between s-UA and respiratory disorders remains 
unclear. Several studies have shown that s-UA is increased in 
hypoxic conditions, including in patients with stable COPD,11 
asthma with exacerbation, COPD with acute exacerbation,12,13 
obstructive sleep apnea,14 pulmonary hypertension,15 and 
chronic respiratory failure.16,17 In a large population-based 
epidemiological study, Aida et al28 reported that s-UA levels were 
negatively correlated with the presence of AL. All results from the 
aforementioned studies, including this study, provide evidence that 
s-UA could be considered as one of the candidate biomarkers for 
predicting future risk of AL.

Conclusions:
We have shown that s-UA is independently associated with AL. 
Elevated s-UA, together with respiratory symptoms, high smoking 
index, and weight loss, may provide better information to predict AL 
risk in an epidemiological setting. A further longitudinal follow-up 
study is needed as a next step to estimate the relationship between 
s-UA and the annual progression of AL.

Tables:
TABLE 1: Comparison of individual parameters between 
subjects with and without AL and %FEV1

Table 2: Correlation analysis between FEV1 %predicted and 
parameters measured at medical health check-ups.

Table 3
: Multiple logistic regression analysis (association with AL)
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