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Abstract: Patients with chronic obstructive pulmonary disease (COPD) are often at high 

risk of early death. Identification of prognostic biomarkers for COPD may aid in improving 

their survival by providing early strengthened therapy for high-risk patients. In the present 

study, we investigated the prognostic role of hyperuricemia at baseline on the prognosis of 

patients with COPD. Thirty-four patients with COPD with hyperuricemia were matched (1:2) 

to 68 patients with COPD without hyperuricemia and of similar age and sex. Data from those 

patients with COPD were evaluated retrospectively. The role of hyperuricemia on mortality 

was first analyzed using the Kaplan–Meier method, and multivariate Cox regression model 

was then used to evaluate the prognostic significance of hyperuricemia in patients with COPD. 

Hyperuricemia was not associated with other baseline characteristics in patients with COPD. 

Kaplan–Meier survival curve showed that patients with COPD with hyperuricemia had higher 

risk of mortality compared with patients with normouricemia, and the P-value for log-rank test 

was 0.005. In univariate analysis, hyperuricemia was associated with higher risk of mortality 

in patients with COPD (hazard ratio =2.29, 95% CI =1.07–4.88, P=0.032). In the multivariate 

analysis, hyperuricemia was independently associated with higher risk of mortality in patients 

with COPD (hazard ratio =2.68, 95% CI =1.18–6.09, P=0.019). In conclusion, hyperuricemia 

is a promising biomarker of early mortality in patients with COPD.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a major contributor to morbidity 

worldwide, and it has affected millions of people.1,2 COPD is still a smoking-related 

disorder and one of the most common causes of death.3 Although COPD mainly 

affected persons in the age group of 40–50 years, the pathogenesis of this disease can 

begin in early life and result in early death.4,5 There are several risk factors associated 

with COPD in later life, such as smoking, diabetes, and vitamin D deficiency.6–8 Since 

COPD is associated with increased early mortality compared with general population, 

development of new treatments aiming to prolong their lives is important. In addi-

tion, identification of clinical characteristics predicting mortality is also helpful to 

improve the efficacy of current treatments for an individual patient.9,10 Identification 

of prognostic biomarker for COPD may aid in improving the survival by providing 

early strengthened therapy for high-risk patients. So far, several prognostic factors 

for mortality have been identified for patients with COPD, such as acute exacerba-

tions, cerebrovascular disease, diabetes, and alcohol abuse.11–14 Uric acid (UA) is an 

end product of the metabolic breakdown of purine nucleotides.15,16 Previous studies 
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have shown that UA has a particular importance in human 

body for its antioxidant nature.15,16 However, UA also has 

the contrary effect and is a proinflammatory factor.17,18 The 

proinflammatory effect of UA is more profound in those 

with high serum UA levels.17,18 Hyperuricemia is defined as 

serum UA levels .420 μmol/L in men or .360 μmol/L in 

women.17 Compared with individuals with normouricemia, 

individuals with hyperuricemia have more inflammation and 

oxidative stress injuries. Previous studies have suggested that 

hyperuricemia is strongly associated with increased risks of 

cardiovascular diseases and all-cause mortality.19,20 Although 

several studies have been performed to assess the associa-

tion between UA and COPD, the cause–effect relationship 

between hyperuricemia and COPD is still unknown.21–23 

Currently, the prognostic role of hyperuricemia at baseline 

on the prognosis of patients with COPD is still unclear. In 

present study, we analyzed data from a retrospective, obser-

vational study that investigated the prognostic role of hyperu-

ricemia at baseline on the mortality in patients with COPD.

Materials and methods
Study design
The purpose of this study was to assess the prognostic role 

of hyperuricemia at baseline on the mortality in patients with 

COPD. The medical records of patients with diagnosed COPD 

who were treated at our hospital and admitted into our hos-

pital for therapy were searched retrospectively from July 30,  

2011 to June 30, 2012. For the patients to be included into 

our study, the diagnosis of COPD in those patients must be 

based on the World Health Organization Global Initiative 

for Chronic Obstructive Lung Disease (GOLD) criteria.24 

All were diagnosed on the basis of clinical history, physical 

examination, chest computed tomography, and pulmonary 

function tests in accordance with the GOLD criteria for the 

diagnosis and severity of COPD.25 In addition, the data of UA 

and data of follow-up must be available from those patients. 

Patients with a history of chronic kidney disease, receiving 

diuretic treatment, or with lowering UA therapy that could 

be associated with the abnormal biomarker profile were 

all excluded. Patients with chronic lung conditions such as 

asthma, bronchiectasis, and interstitial lung disease were also 

excluded. Thirty-four patients with COPD with hyperurice-

mia were matched (1:2) to 68 patients with COPD without 

hyperuricemia and of similar age and sex. Therefore, 102 

patients with COPD were finally included into our study.

The study was approved by the local ethical committee 

of our hospital. All participants provided informed consent. 

Patients without available data of serum UA levels or outcomes 

of follow-up were also excluded from the study. The data of 

clinical characteristics were retrieved from the medical records 

at our hospital or by contacting the patients. These data used in 

our study mainly included date of diagnosis, area of resident, 

age, sex, smoking, times of acute exacerbations, comorbidities, 

stages of GOLD, outcomes of follow-up, and serum UA levels. 

The UA levels were obtained within 1–2 days after admission. 

The UA levels were determined with uricase–peroxidase 

method using an autoanalyzer (Hitachi 747; Hitachi Ltd., 

Tokyo, Japan) at the central laboratory of our hospital. Hype-

ruricemia was defined as serum UA levels .420 μmol/L in 

men and women. On the contrary, normouricemia was defined 

as serum UA levels ,420 μmol/L in men and women.

Outcomes and follow-up
The primary end outcome was overall survival, defined as 

from the time of definite diagnosis to death of any cause or 

the final time of follow-up (in months). The second outcome 

was 1-year mortality after discharge from hospital. Follow-up 

evaluations were performed through the medical records or 

by contacting the patients and their relatives. The follow-up 

of patients with COPD was performed every 3  months. 

The mortality was first identified from those medical records, 

and then investigators ascertained it by direct confirmation 

by contacting a family member. However, the cause of death 

was not registered since the cause of death was not available 

from part of those patients.

Statistical analysis
Continuous variables were expressed as mean ± standard 

deviation or as median and interquartile range (25%–75%). 

The associations between hyperuricemia and clinical param-

eters were assessed using chi-square test. The impact of 

hyperuricemia on survival of patients with COPD was evalu-

ated using the Kaplan–Meier method and the log-rank test. 

For the primary analysis, the hazard ratio (HR) with 95% 

confidence interval (95% CI) was reported as relative risk of 

mortality and was calculated through Cox regression models 

of univariate analysis and multivariate analysis. The covari-

ates used in the present multivariate analysis were age, sex, 

smoking, comorbidities, and GOLD stages. All statistical 

analyses were performed using the STATA version 12.0.  

A two-sided P.0.05 was considered statistically significant.

Results
Characteristics of patients with COPD
Overall, 57 male and 45 female patients with COPD were 

included in the retrospective cohort study. The mean age at 
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diagnosis of those patients with COPD was 47.5±10.5 years. 

Comparison of clinical characteristics according to serum UA 

levels are shown in Table 1. None of these clinical character-

istics were associated with hyperuricemia (Table 1).

Hyperuricemia and mortality
Kaplan–Meier survival curve showed that patients with 

COPD with hyperuricemia had higher risk of mortality 

compared with patients with normouricemia, and the P-value 

for log-rank test was 0.005 (Figure 1). In univariate analysis, 

hyperuricemia was associated with higher risk of mortality 

in patients with COPD (HR =2.29, 95% CI =1.07–4.88, 

P=0.032) (Table 2). Apart from hyperuricemia, advanced 

GOLD stage was also associated with higher risk of mortal-

ity in patients with COPD (HR =3.02, 95% CI =1.32–6.91, 

P=0.009). However, other factors were not associated with 

the risk of mortality in patients with COPD (Table 2).

In the multivariate analysis, hyperuricemia was indepen-

dently associated with higher risk of mortality in patients 

with COPD (HR =2.68, 95% CI =1.18–6.09, P=0.019) 

(Table 2).

The 1-year mortality rate after discharge from hospital 

in the hyperuricemia group was 14.7%, which was higher 

than that in the normouricemia group (5.9%), but there was 

no statistically obvious difference (P=0.15).

Discussion
COPD is associated with increased early mortality com-

pared with the general population, and identification of 

clinical characteristics predicting mortality is also helpful 

to improve the efficacy of current treatments for individual 

patient.5,9,12,26 For patients with risk factors of early mortality, 

such as vitamin D deficiency, asthma, and diabetes, early 

strengthened therapy may be recommended to improve their 

survival.2,8,27–30

In the present study, we investigated the prognostic role 

of hyperuricemia at baseline on the prognosis of patients with 

COPD. Thirty-four patients with COPD with hyperuricemia 

were matched (1:2) to 68 patients with COPD without hype-

ruricemia and of similar age and sex. Kaplan–Meier survival 

curve showed that patients with COPD with hyperuricemia 

had higher risk of mortality compared with patients with 

normouricemia, and the P-value for log-rank test was 0.005 

(Figure 1). In addition, hyperuricemia was associated with 

higher risk of mortality in patients with COPD in both 

univariate analysis and multivariate analysis. Therefore, 

our study suggests that hyperuricemia may be a promis-

ing biomarker of early mortality in patients with COPD. 

However, given that the cause–effect relationship between 

UA and COPD is not established, more studies are needed 

to explore the possible cause–effect relationship between 

Table 1 Clinical characteristics of patients in the retrospective 
study

Factors Hyperuricemia Normouricemia P-value

Subjects (n) 34 68
Age, n (%)

,65 years 15 (44.1%) 31 (45.6%) 0.88
$65 years 19 (55.9%) 37 (54.4%)

Sex, n (%)
Female 15 (44.1%) 30 (44.1%) 0.88
Male 19 (55.9%) 38 (55.9%)

Current smokers, n (%)
No 22 (64.7%) 41 (60.3%) 0.65
Yes 12 (35.3%) 27 (39.7%)

Diabetes, n (%)
No 5 (14.7%) 18 (26.5%) 0.18
Yes 29 (85.3%) 50 (73.5%)

GOLD stages, n (%)
I/II 17 (50.0%) 37 (54.4%) 0.67
III/IV 17 (50.0%) 31 (45.6%)

Death within  
1 year, n (%)

5 (14.7%) 4 (5.9%) 0.15

Abbreviation: GOLD, Global Initiative for Chronic Obstructive Lung Disease.

Figure 1 Kaplan–Meier survival curve assessing the influence of hyperuricemia on 
mortality in patients with COPD.

Table 2 Univariate and multivariate Cox regression analysis evalu- 
ating the effect of hyperuricemia and confounders on mortality

Univariate analysis Multivariate analysis

HR (95% CI) P-value HR (95% CI) P-value

Age ($65 years) 1.13 (0.52–2.44) 0.32
Sex (female) 1.33 (0.61–2.90) 0.48
Smoking 1.15 (0.53–2.48) 0.72
Diabetes 2.00 (0.90–4.45) 0.089 1.75 (0.66–4.67) 0.262
GOLD stage (III/IV) 3.02 (1.32–6.91) 0.009 2.41 (0.95–6.15) 0.065
Hyperuricemia 2.29 (1.07–4.88) 0.032 2.68 (1.18–6.09) 0.019

Abbreviations: HR, hazard ratio; GOLD, Global Initiative for Chronic Obstructive 
Lung Disease; CI, confidence interval.
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UA and COPD and the prognostic role of hyperuricemia in 

patients with COPD.

Previous studies have shown that UA has a particular 

importance in human body for its antioxidant nature.15,16 

However, UA also has the contrary effect and is a proin-

flammatory factor,17,18 especially in those with high serum 

UA levels.17,18 COPD is associated with inflammation and 

oxidative stress, both of which have important roles in the 

pathogenesis of COPD.31–33 Compared with individuals with 

normouricemia, individuals with hyperuricemia have more 

inflammation and oxidative stress injuries, which can further 

increase the severity and progression of COPD.17,34 Therefore, 

hyperuricemia may be involved in the aggravation of COPD 

by increasing inflammation and oxidative stress in the body, 

which is a plausible explanation for the association between 

hyperuricemia and early mortality in patients with COPD. 

In addition, hyperuricemia is a risk factor for cardiovascular 

disease including heart failure.19,20 Since cardiovascular dis-

eases are common comorbidities of COPD, hyperuricemia 

may also result in higher risk of early mortality by promoting 

the progression of cardiovascular diseases existed in patients 

with COPD.

There were also several studies investigating the roles 

of UA in patients with COPD.21,23,35–37 The study by Sato 

et al assessed the prognostic role of the ratio between the 

serum concentration of UA and creatinine in 91 patients 

with COPD, which found that the ratio appeared to be a 

reliable marker of prognosis.36 The study by Garcia-Pachon 

et al found that the ratio between the serum concentration 

of UA and creatinine was associated with lung function in 

patients with COPD.23 Other studies found that there were 

increased levels of UA in patients with COPD.31,37 However, 

none of these studies assessed the association between 

hyperuricemia and early mortality in patients with COPD. 

In 2014, a study by Bartziokas et al showed that high UA 

levels were an independent predictor of 30-day mortality 

in patients with COPD, but not of 1-year mortality.35 The 

outcomes of our study showed that hyperuricemia is a bio-

marker of higher risk of mortality in patients with COPD, 

which provides interesting finding and valuable informa-

tion for future studies. From the data mentioned earlier, it 

can be concluded that the cost of assessment of serum UA 

level is low, but it is a very useful biomarker in identify-

ing high-risk patients with COPD, who may benefit from 

intensive management.

Though our study had several new findings, several limita-

tions must be considered when interpreting the results from 

the study. First, our study was a retrospective cohort study. 

Though we matched patients with hyperuricemia to those 

without hyperuricemia and of similar age and sex, there were 

still other possible risks of bias. One of them was the bias 

caused by residual confounding factors. The retrospective 

design in our study did not allow us to consider all possible 

confounding factors in the multivariate analysis. Thus, to get 

a more precise evaluation on the prognostic role of hyperuri-

cemia in patients with COPD, further studies with prospective 

are needed. In our study, we excluded patients with chronic 

kidney disease. However, the serum UA can be influenced 

by the glomerular filtration rate, which is also associated with 

mortality risk. Owing to the retrospective design, we did not 

add the glomerular filtration rate as a covariate, which was a 

limitation of our study. Second, there were only 34 patients 

with COPD with hyperuricemia and 68 matched patients with 

COPD without hyperuricemia in the study. The limited num-

ber of recruited participants was an obvious limitation, which 

may impair the quality of evidence in our study. More studies 

with large number of participants are needed to confirm the 

findings from this study. Hyperuricemia has been identified as 

a risk factor of cardiovascular disease in previous literature. 

Owing to the limited number of participants in our study, 

we were unable to assess whether hyperuricemia could be a 

risk factor for cardiovascular disease in patients with COPD. 

Future studies with large number of participants are needed to 

explore it. Finally, owing to the lack of relative data and small 

number of included participants, our study did not analyze 

the possible different prognostic roles of hyperuricemia in 

patients with COPD receiving different treatment regimens. 

The prognostic role of hyperuricemia in patients with COPD 

may be different in patients receiving different treatment 

regimens, which is very important for the clinical application 

of hyperuricemia as a useful prognostic biomarker. Future 

studies are needed to further analyze the possible different 

prognostic roles of hyperuricemia in patients with COPD 

receiving different treatment regimens.

Conclusion
In conclusion, hyperuricemia is a promising biomarker of 

early mortality in patients with COPD. However, more 

prospective cohort studies with large number of participants 

are needed to further identify the prognostic role of hyperu-

ricemia in patients with COPD.
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