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Background: The effect of serum uric acid (SUA) levels on lung function in chronic obstructive pulmonary disease (COPD) people
remained unclear. We aimed to investigate the association between SUA and lung function.
Methods: A cross-sectional study was performed to measure the SUA levels and lung function in 2797 consecutive eligible
individuals. Of these, individuals in our study were divided into two groups, the COPD group (n=1387) and the non-COPD group
(n=1410). The diagnosis of COPD is defined as post-bronchodilator first second of forced expiratory volume (FEV1)/forced vital
capacity (FVC) ratio of less than 0.70. Multivariable adjustment linear models were applied to estimate the effect of SUA levels on
FEV1% predicted, FVC% predicted, and FEV1/FVC stratified by COPD status.
Results: After multivariable adjustment, each 1 mg/dL increase of SUA was significantly associated with a decrease in FEV1%
predicted (−1.63%, 95% confidence interval [CI] −2.37 to −0.90), FVC % predicted (−0.89%, 95% CI −1.55 to −0.24), and FEV1/FVC
(−0.70%, 95% CI −1.10 to −0.30). In the COPD group, each 1 mg/dL increase of SUA was significantly associated with decreases in
FEV1% predicted (−1.87%, 95% CI −2.91 to −0.84), FVC% predicted (−1.35%, 95% CI −2.35 to −0.34), and FEV1/FVC (−0.63%,
95% CI −1.18 to −0.08). However, no significant association between lung function and SUAwas found among people without COPD.
Conclusion: High SUA levels were associated with lower lung function, especially in COPD patients. However, no statistically
significant effect of SUA on lung function was found in people without COPD.
Keyword: serum uric acid, lung function, COPD, non-COPD

Introduction
Serum uric acid (SUA) is the final breakdown product of purines or purine-containing compounds and is present at high
concentrations in the epithelial lining fluid of the airway and in plasma.1–3 SUA has the double-edged characteristic of
having antioxidant properties as well as pro-oxidant and pro-inflammatory properties.4,5 Based on these characteristics,
there are complicated interpretations of whether SUA has a beneficial or noxious effect on lung function.6–8 An
experimental study revealed that high SUA levels could improve emphysematous phenotype and lung dysfunction by
reducing oxidative stress in mice with chronic obstructive pulmonary disease (COPD), and also found no significant
effects of SUA on the lung function in non-diseased mice.9 What they found suggests that SUA levels may only affect
lung function in individuals with impaired lung tissue but not normal lung structure.

Impairment of lung tissue reduces oxygen intake, which may result in tissue hypoxia. Tissue hypoxia elevates the SUA
levels by inducing the degradation of adenosine.10 Previous studies have found a negative association between SUA levels
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and measures of lung function, such as forced vital capacity (FVC) and the first second of forced expiratory volume (FEV1)
in individuals with COPD.8,11 Another study found no effect of SUA on lung function in the same population.12

For the population with normal lung structure, the effect of high SUA levels on lung function have been conflicting in
cross-sectional studies; while a positive effect was found in a large Korean population (n=69,928) without any clinical
diseases,6 a negative effect was observed in the Korean National Health and Nutrition Examination Survey,13 and also no
significant effect was found in young adults aged 22–29 years.14

Current researchers have paid greater attention to differential effects of SUA on lung function stratified by smoking
status15 or gender status,13 but no attention to respiratory disease status. To the best of our knowledge, this is the first
epidemiological study focusing on the different effects of SUA on lung function in individuals with or without COPD. In
currently available research, the relationships between SUA and lung function stratified by COPD status are not well-
characterized for reasons of different populations and the heterogeneous analysis methods among others.

Based on this, our study aimed to identify the relationship between SUA and lung function in individuals with or
without COPD.

Methods
Study Population and Blood Tests
Our study applied the baseline data set of a cohort study of people with chronic airway disease in Guangdong, China
(ChiCTR1900024643), which was a population-based, multicenter randomized survey of COPD, conducted from
June 2019 to June 2021. This study included people: 1) people aged over 30 years old; 2) people who had signed
informed consent; 3) who returned complete COPD-related questionnaires; 4) who had undergone the standardized
spirometry; 5) who had completed blood tests. Exclusion criteria were the following: 1) a history of malignancy; 2) acute
inflammatory diseases or infectious diseases (such as pneumonia, bronchiectasis with infection and active pulmonary
tuberculosis); 3) acute exacerbation of COPD within four weeks; 4) cardiovascular or chronic pulmonary diseases (such
as hypertension, asthma, bronchiectasis, pneumoconiosis, and interstitial lung diseases), which can affect SUA levels.

Initially, a total of 3160 study subjects were considered as eligible subjects and included in our study. After excluding
those without a laboratory examination (n=118), without a complete questionnaire (n=62) and lacking available
spirometry data (n=183), 2797 participants were enrolled in our study (Figure 1). Invited participants were required to
undergo anthropometric measurement, the spirometer examination, laboratory assessment, and also answered COPD
related-questionnaires. The study protocol was approved by the Ethics Committee of the First Affiliated Hospital of
Guangzhou Medical University (No.2018–53). All participants gave written informed consent. This present study was in
line with the principles of the Declaration of Helsinki.

Blood samples were obtained from invited participants after 12 h of fasting. SUA levels were determined by the
uricase-peroxidase method and by the creatinase-peroxidase method, respectively.16

Outcome Definitions
Invited participants were required to complete a questionnaire based on the questionnaires from the International Burden
of Obstructive Lung Disease Study17 and a 2007 Chinese epidemiological study,18 that included potential risk factors for
COPD and also chronic respiratory symptoms (such as cough, phlegm production, and dyspnoea). The technicians who
were responsible for administering this questionnaire had been strictly trained and also passed a training test. The
presence of cough was assessed with “Do you usually cough for three consecutive months or more per year for two
years? ” Phlegm production was assessed with “Do you usually bring up phlegm for three consecutive months or more
per year for two years?” Dyspnoea was assessed with “Have you had shortness of breath either when walking up a slight
hill or brisk walking on the level?”

Lung Function Measures
Participants aged over 30 years were required to finish standardized spirometry. Participants who were physically
incapable of taking standardized spirometry (ie, thoracic, abdominal, or eye surgery, retinal detachment or myocardial
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infarction in past three months; pregnant or breastfeeding; antibacterial chemotherapy for tuberculosis) were excluded.19

Before and after bronchodilator spirometries were performed by using a portable spirometer (CareFusion MasterScreen
Pneumo, Germany) according to the European Respiratory Society/American Thoracic Society standards (ERS/ATS
2005).19 Manoeuvre of American Thoracic Society quality grade C or above were acceptable for analysis.20 Standardized
spirometry was conducted during the summer, from 2019 to 2020. The diagnosis of COPD is defined by post-
bronchodilator (Salbutamol Sulfate Aerosol, 400 μg, 20 min later) FEV1/FVC ratio of less than 0.70.21 The predicted
value for FVC and FEV1 is calculated according to the Report Working Party Standardization of lung function tests,22

adjusted by an equation obtained in a representative Chinese population.23

Covariate Definitions
We collected demographic data, including sex, age, and also body index mass (BMI). Never smokers were defined as
adults who reported having smoked less than 100 cigarettes in their lifetime. Current smokers were defined as adults who
reported having smoked more than 100 cigarettes in their lifetime and also currently smoke some days or every day.
Former smokers were defined as adults who reported having smoked more than 100 cigarettes in their lifetime but quit
smoking more than three months.

Statistical Analyses
The normality of distribution of variables was evaluated with the Kolmogorov–Smirnov test. Continuous variables were
exhibited as the mean ± SD when in a normal distribution, and as medians (interquartile ranges) when in a skewed
distribution. Student’s t-test was applied to compare differences among individuals with and without COPD. Categorical
variables were expressed as numbers (percentages), and the Chi-square test or Fisher’s exact test were used to assess the

62 subjects without
available questionnaire data

3160 subjects with available data

118 subjects without
available laboratory examination

3042 subjects with available uric acid data

2980 subjects included in the analysis

183 subjects without
available spirometry data

2797 subjects finally included in the
analysis

Figure 1 Study flow chart.
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inter-group difference. Continuous SUA values were also transformed into categorical variables according to their
terciles. The ANOVA test was applied to investigate the significant differences between different SUA- levels groups.

Binary logistic models were applied to investigate the relationships between the SUA levels, the presence of COPD,
and the chronic respiratory symptoms (cough, phlegm production, and dyspnea), either adjusted or unadjusted sex, age,
smoking status, cumulative tobacco smoking, and body mass index (BMI). To investigate the different effects of SUA on
lung function, we also conducted a multivariate analysis among individuals with or without COPD. Odds ratios (ORs)
and 95% confidence intervals (95% CIs) were calculated to estimate the strength of this association.

Multivariable adjustment linear models were implied to estimate the effect of SUA levels on FEV1%, FVC%, and
FEV1/FVC. We also tested the assumptions of normality, linearity, and homoscedasticity graphically by using plots of
observed versus predicted values as well as also plots of residuals versus predicted values or the observed exposure
values. No major violations were found.

In the sensitivity analysis, the same analyses were performed in the different groups by smoking statuses to explore
any differential effects of SUA based on smoking status. Analyses of the gender subgroups were also conducted. The
relationship between SUA and spirometer measurement after bronchodilators was also estimated.

All tests were two-sided, and p-values less than 0.05 were considered statistically significant. Data were analyzed
using R statistical software (version 4.1.0).

Results
Study Population
A total of 2797 participants who met inclusion criteria and had available data were enrolled in our study, including 1410
(50.41%) non-COPD subjects and 1387 (49.58%) COPD patients. The clinical characteristics and biochemical biomar-
kers of invited participants are presented in Table 1. Participants were divided into two groups based on their current
status of COPD. Significant differences between the two groups were found, such as sex, age, BMI, smoking status, pre-
bronchodilator spirometric values, and also chronic respiratory symptoms. Additionally, overall SUA levels were higher
in individuals with COPD, as 4.17 ± 1.10 mg/dl, versus 3.79 ± 1.14 mg/dl in the non-COPD group (Table 1; Figure 2).
Individuals with high SUA levels were older, with higher values of BMI, and more likely to be current smokers
compared to individuals in the lowest SUA group. Those in the highest terciles were also more likely to have lower
FEV1% predicted, lower FVC % predicted, and low FEV1/FVC. Compared to the lowest SUA tertiles, individuals in the
two highest terciles were more likely to report a risk of cough, phlegm production, and also dyspnoea.

Uric Acid and COPD
Unadjusted logistic regression analysis showed no significant effect of SUA on the prevalence of COPD (unadjusted
OR,1.33; 95% CI 1.25 to 1.44) (Table 2). After multivariable adjustment, the OR (95% CI) of the prevalence of COPD
was 1.15 (95% CI 1.06 to 1.25) with p-value less than 0.001 per 1 mg/dL increase of SUA (Table 2; Figure 3). Similar
results were also found both in the never-smoker and ever-smoker groups (online supplementary Figure A1), but not in
the female population (online supplementary Figure A2).

Uric Acid and Lung Function
After multivariable adjustment, each 1 mg/dl increase of SUA was associated with a 1.63% decrease in FEV1% predicted
(95%CI −2.37 to −0.90) (Table 2; Figure 3; Figure 4). Each 1mg/dl increase of SUAwas significantly associated with a 1.87%
(95% CI −2.91 to −0.84) decrease in FEV1% predicted, but no significant relationship was found in the non-COPD group
(0.39%,95% CI −1.18 to 0.40). After multivariable adjustment, each 1 mg/dl increase of SUA levels was associated with
a −0.89% decrease (95% CI −1.55 to−0.24) in FVC % predicted. Similar results were found in the COPD group, (−1.35%
[95% CI −2.35 to −0.34]) but not in the non-COPD group (−0.42% [95% CI −1.26 to 0.43]). Additionally, after multivariable
adjustment, each 1 mg/dL increase in SUA levels was associated with a −0.7% (95% CI −1.10 to −0.30) decrease in FEV1

/FVC. Each 1 mg/dl increase in SUA was associated with a 0.63% decrease in FEV1 /FVC in the COPD group, while no
significant association between SUA levels and FEV1 /FVC was found in the Non-COPD group (p-value 0.987). The
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Table 1 The Association of Baseline Participant Characteristics with SUA and COPD (N=2797)

ALL Non-COPD COPD P value Uric Acid P value

First Second Third

No. of individuals 2797 1410 1387 927 928 942

Uric acid (mg/dl) 3.98 ± 1.14 3.79 ± 1.14 4.17 ± 1.10 < 0.001* 2.82 ± 0.47 3.86 ± 0.26 5.23 ± 0.79 < 0.001*

Male, n (%) 2010 (71.9) 779 (55.2) 1231 (88.8) < 0.001* 477 (51.5) 703 (75.8) 830 (88.1) < 0.001*
Age (years) 62 ± 9 59 ± 8 66 ± 8 < 0.001* 61 ± 9 63 ± 8 63 ± 9 < 0.001*

Body mass index (kg/m2) 22.82 ± 3.43 23.49 ± 3.40 22.13 ± 3.33 < 0.001* 22.11 ± 3.36 22.81 ± 3.33 23.53 ± 3.45 < 0.001*

Smoking status
Never-smoker, n (%) 1114 (39.8) 808 (57.3) 306 (22.1) < 0.001* 528 (57.0) 333 (35.9) 253 (26.9) < 0.001*

Ever-smokers, n (%) 420 (15.0) 127 (9.0) 293 (21.1) < 0.001* 106 (11.4) 129 (13.9) 185 (19.6)
Current-smokers, n (%) 1263 (45.2) 475 (33.7) 788 (56.8) < 0.001* 293 (31.6) 466 (50.2) 504 (53.5)

Cumulative tobacco consumption (pack-years) 29.20 ± 49.71 18.19 ± 28.17 28.17 ± 61.08 < 0.001* 20.61 ± 32.22 32.90 ± 69.66 34.01 ± 33.75

Spirometry index
FEV1% of (predicted value) 81.82 ± 22.33 94.11 ± 15.51 69.32 ± 21.24 < 0.001* 85.73 ± 21.91 81.42 ± 22.89 78.37 ± 21.58 < 0.001*

FVC (% of predicted value) 98.11 ± 18.89 100.70 ± 16.69 95.48 ± 20.55 < 0.001* 100.00 ± 19.13 98.16 ± 19.40 96.20 ± 17.93 < 0.001*

FEV1/FVC ratio 67.10 ± 13.05 76.39 ± 6.27 57.67 ± 11.27 < 0.001* 69.63 ± 12.31 66.66 ± 13.57 65.06 ± 12.85 < 0.001*
Cough 838 (30.0) 277 (19.6) 561 (40.4) < 0.001* 232 (25.0) 301 (32.4) 305 (32.4) < 0.001*

Phlegm production 969 (34.6) 335 (23.8) 634 (45.7) < 0.001* 258 (27.8) 350 (37.7) 361 (38.3) < 0.001*

Dyspnea 503 (36.3) 298 (21.1) 503 (36.3) < 0.001* 233 (25.1) 274 (29.5) 294 (33.7) 0.011

Notes: Continuous variables are expressed as means ± standard deviation (SD) or medians and interquartile ranges (IQR). Categorical variables are described as numbers and percentages.
Abbreviations: FEV1% predicted, percent predicted forced expiratory volume in 1 s; FVC% predicted, percent predicted forced vital capacity; COPD, chronic obstructive pulmonary disease; Non-COPD, without chronic obstructive
pulmonary disease. *p value less than 0.05.
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associations between SUA levels and lung function after using bronchodilators were also evaluated, with similar results were
found (online supplementary Figure A3.).

Uric Acid and Symptoms of Airway Disease
The OR of dyspnea was 1.12 (95% CI 1.05 to 1.21) with each 1 mg/dl higher SUA (Table 2; Figure 3). This association
remained significant after adjustment for potential confounders. People with COPD had a higher risk of dyspnea than did
those without COPD (adjusted ORs, 1.11 in the COPD group and 1.07 in the non-COPD group). No significant effect of
SUA on dyspnoea was found in the non-COPD group (adjusted OR,1.00; 95% CI 0.88 to 1.13).

Discussion
This observational study analyzed 1387 individuals (49.58%) with COPD. Individuals with COPD had significantly
higher SUA levels than did individuals without COPD (4.17 ± 1.10 vs 3.79 ± 1.14, respectively). In addition, we found
that increased SUA levels were significantly associated with decreased in FEV1% predicted, FVC% predicted, and FEV1

/FVC, and with increased risk of COPD as well as chronic respiratory symptoms. Negative associations between SUA
and FEV1% predicted, FVC% predicted, and FEV1/FVC were found in the COPD group, but no significant association
between lung function and SUA levels was found in the non-COPD group. To the best of our knowledge, this is the first
epidemiological study focusing on the different effects of SUA on lung function based on individuals with or without
COPD.

Cross-sectional studies have estimated that higher SUA levels were positively6 and inversely24 associated with lung
function. Previous epidemiological results have been rather inconsistent whether in COPD populations or healthy
populations. Two studies found that increased SUA levels accelerated lung function decline in COPD patients,12,25

while another found no significant effect of SUA on lung function in individuals with COPD.12 Similarly, the contra-
dictory effect of SUA on lung function was found in individuals without COPD. In comparison, a positive effect was
observed in a large Korean population (n=69,928) of healthy subjects,6 a negative effect was reported in the Korean
National Health and Nutrition Examination Survey,13 and another analysis of young adults aged 22–29 years found no
significant effect.14 With the heterogeneity of the above studies, such as in term of demographic data and statistical
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Figure 2 Serum uric acid levels in people with and without chronic obstructive pulmonary disease. ***p value less than 0.001.
Abbreviations: COPD, chronic obstructive pulmonary disease; Non-COPD, without chronic obstructive pulmonary disease.
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analysis, and so on, it is difficult to draw a clear relationship between SUA and lung function and to explore potential
mechanisms, which may explain the discrepancy in current epidemiological studies.

The potentially different effects of SUA on lung function may depend on differential mechanisms. Shaheen suggested
that interpretation of previous studies need to be careful26 and provided several possible mechanisms, such as the pro-
oxidant and pro-inflammatory properties of SUA, a poor proxy for epithelial lining fluid concentrations, and also
potential for confounding. Previous studies have demonstrated that SUA levels were inversely correlated with lung
function in the female general population but not the male population.13,24 Though the cause of these sex differences
between SUA and lung function remain uncertain, one study has suggested that sex hormones may affect SUA
metabolism, making the relative health effect of SUA may be stronger in female generations.27 Further, our study
provides a new insight to explain the contradictory relationship between SUA and lung function, the health effect of SUA
levels on lung function, which is that health effect of SUA levels on lung function could be influenced by COPD status.

Previous experimental studies have estimated that high SUA levels do not affect reactive oxygen species levels,
which can initiate inflammation or airway remodeling26,28–30 under normal conditions, and do not affect lung function
under the same condition.9 Experimentally induced hypoxia models found that SUA levels were higher in hypoxia status
compared to normal status in lung tissue,31 which means that hypoxia may promote purine catabolism,32,33 which could
increase the levels of SUA, and those elevated SUA levels can cause systemic inflammation, potentially damaging lung
function. A previous epidemiological study revealed that SUA levels were higher in people with more severe airflow

Table 2 Association Between SUA, Lung Function and Chronic Respiratory Symptom in People with or Without COPD

All Unadjusted Adjustedc

Effect Value P for Trend Effect Value P for Trend

COPDa 1.33 (1.25 to 1.44) < 0.001* 1.15 (1.06 to 1.25) < 0.001*

Respiratory symptoma

Cough 1.14 (1.06 to 1.22) < 0.001* 1.05 (0.97 to 1.13) 0.250

Phlegm production 1.17 (1.10 to 1.26) < 0.001* 1.08 (1.00 to 1.16) 0.056

Dyspnea 1.12 (1.05 to 1.21) 0.001* 1.08 (1.00 to 1.17) 0.040*
Spirometry indexb

FEV1% predicted −3.03 (−3.75 to −2.31) < 0.001* −1.63 (−2.37 to −0.90) < 0.001*

FVC% predicted −1.86 (−2.47 to −1.25) < 0.001* −0.89 (−1.55 to −0.24) 0.008*
FEV1/FVC −1.68 (−2.11 to −1.27) < 0.001* −0.70 (−1.10 to −0.30) < 0.001*

COPD group
Respiratory symptoma

Cough 1.08 (0.98 to 1.20) 0.099 1.09 (0.98 to 1.21) 0.079

Phlegm production 1.11 (1.01 to 1.22) 0.032* 1.11 (1.01 to 1.22) 0.037

Dyspnea 1.12 (1.01 to 1.23) 0.028* 1.11 (1.01 to 1.24) 0.038*
Spirometry indexb

FEV1% predicted −1.47 (−2.48 to −0.45) 0.005* −1.87 (−2.91 to −0.84) < 0.001*

FVC% predicted −1.51 (−2.49 to −0.53) 0.003 −1.35 (−2.35 to −0.34) 0.008*
FEV1/FVC −0.31 (−0.85 to 0.22) 0.254 −0.63 (−1.18 to −0.08) 0.0247*

Non-COPD group
Respiratory symptoma

Cough 1.04 (0.94 to 1.18) 0.405 0.98 (0.86 to 1.11) 0.777

Phlegm production 1.11 (1.00 to 1.24) 0.047* 1.06 (0.94 to 1.19) 0.346

Dyspnea 1.02 (0.91 to 1.14) 0.774 1.00 (0.88 to 1.13) 0.980
Spirometry indexb

FEV1% predicted −1.16 (−1.87 to −0.46) 0.001* −0.39 (−1.18 to 0.40) 0.332
FVC % predicted −1.55 (−2.31 to −0.79) < 0.001* −0.42 (−1.26 to 0.43) 0.333

FEV1/FVC −0.42 (−0.71 to −0.13) 0.004* −0.00 (−0.30 to 0.31) 0.987

Notes: aLogistic regression modeling; bLinear regression modeling; cAdjusted for age, sex, BMI, smoking status and cumulative tobacco consumption. *p value less than 0.05.
Abbreviations: FEV1% predicted, percent predicted forced expiratory volume in 1 s; FVC% predicted, percent predicted forced vital capacity; COPD, chronic obstructive
pulmonary disease; Non-COPD, without chronic obstructive pulmonary disease.
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limitation, and were also increased in the presence of hypoxia and systemic inflammation.25 Braghiroli et al suggested
that compared to the healthy population, SUA levels were significantly increased in individuals with COPD in hypoxia
status but not in those without.32 In a cross-sectional study, Nicks et al found that lower SUA levels were associated with
COPD severity in the cross-sectional study.7

This is consistent with our findings; high SUA levels impaired the lung function in the COPD patients but not in non-
COPD people with normal oxygen saturation.34,35 Although oxygen saturation values were not collected in our studies,
we identified the positive correlation between the high SUA levels and the risk of dyspnoea. As people with the symptom
of dyspnoea have different levels of hypoxia,36 that may support our assumptions. Meanwhile, further research is needed
to explore the relationships among SUA, lung function, and oxygen saturation in respiratory disease, especially in COPD
patients.

A variety of factors such as air pollution and smoking are suggested to have more influence on lung function in COPD
patients and therefore have attracted significant attention. Quitting smoking and avoiding air pollution are important
suggestions to prevent decreased lung function in COPD patients, but blood biomarkers such as higher SUA levels
cannot be ignored. A meta-analysis demonstrated that SUA levels might be a useful biomarker for COPD,37 and an

Variable

Spirometry (before Bronchodilators)

FEV1%predicted

COPD

NonCOPD

FVC%predicted

COPD

NonCOPD

FEV1/FVC

COPD

NonCOPD

Variable

COPD

Respiratory symptom

Cough

COPD

NonCOPD

Phlegm production

COPD

NonCOPD

Dyspnoea

COPD

NonCOPD

for trend

Figure 3 Association of SUA levels with study outcomes. Shown are odds ratio or estimate effect for each outcome for each 1 mg/dl increase in serum uric acid, adjusted
for age, sex, BMI, smoking status, and cumulative tobacco consumption. Bold values means that all participants were in the analysis. *p value less than 0.05.
Abbreviations: COPD, chronic obstructive pulmonary disease; Non-COPD, without chronic obstructive pulmonary disease; FEV1% predicted, percent predicted forced
expiratory volume in 1 s; FVC% predicted, percent predicted forced vital capacity; 95% CI, 95% confidence interval.
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Figure 4 Regression of lung function on SUA in people with or without COPD. The analysis was multi-variable adjusted for age, sex, BMI, smoking status, and cumulative
tobacco consumption. Regression values in the top and 95% CIs were shown as the shaded area around the regression line.
Abbreviations: COPD, chronic obstructive pulmonary disease; Non-COPD, without chronic obstructive pulmonary disease; FEV1% predicted, percent predicted forced
expiratory volume in 1 s; FVC% predicted, percent predicted forced vital capacity.
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independent predictor of mortality, and are associated with a higher risk of acute exacerbation of COPD.25,38 For better
management of COPD, further research about the effect of SUA on lung function, especially in COPD patients, is
required.

The strengths of this study include its large sample size and also the amount of data available. Subjects in our study
were enrolled from the community but not the clinic, without any severity underlying disease except COPD.
Additionally, we were also able to analyze the effect of SUA on lung function after bronchodilation, which could not
observed in the previous studies. Similar results were found when compared to SUA levels and lung function before
bronchodilation.

Some limitations in our study should be considered. First, the population in our study consisted mostly of males
(71.9%), and the percentage of females (28.1%) was lower than in other studies,6,39 which may have influenced the
overall results. Nonetheless, the observed association between SUA and lung function persisted in a gender-adjusted
model. Second, several possible factors that may influence SUA levels were not completely ruled out, including chronic
kidney disorders, alcohol consumption, food intake, metabolic syndrome, and also cardiovascular disease. However, after
adjustment for major confounders (age, gender, BMI, smoking status, and cumulative tobacco consumption), logistic
regression analysis showed that SUA levels continued to be a significant predictor of COPD risk. Similar results were
seen in the linear regression model. Based on this, we believe that the influence of biases from unknown confounding that
the model did not adjust for did not significantly affect the outcome. Thirdly, though SUA levels have been suggested to
be an imperfect proxy for epithelial lining fluid concentration,1 SUA from epithelial lining fluid concentration is thought
to be secreted by submucosal nasal glands after uptake from plasma.3 Lastly, because the design of our study was
retrospective and cross-sectional, the causal relationship between uric acid and lung function could not be determined.

Conclusion
In conclusion, the high SUA level was associated with a higher risk of COPD and chronic respiratory symptoms, and
lower lung function. What’s more, significant effects of SUA on lung function were found in individuals with COPD, but
not individuals without COPD.

Abbreviations
SUA, serum uric acid; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second;
FVC, forced vital capacity; BMI, body mass index; ORs, odds ratios.
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