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Background: High blood urea nitrogen (BUN) is observed in a subset of patients with acute exacerbation of COPD (AECOPD) and
may be linked to clinical outcome, but findings from previous studies have been inconsistent.

Methods: We performed a retrospective analysis of patients prospectively enrolled in the MAGNET AECOPD Registry study
(ChiCTR2100044625). Receiver operating characteristic (ROC) was used to determine the level of BUN that discriminated survivors
and non-survivors. Univariate and multivariate Cox proportional hazards regression analyses were performed to assess the impact of
BUN on adverse outcomes.

Results: Overall, 13,431 consecutive inpatients with AECOPD were included in this study, of whom 173 died, with the mortality of
1.29%. The non-survivors had higher levels of BUN compared with the survivors [9.5 (6.8-15.3) vs 5.6 (4.3-7.5) mmol/L, P < 0.001].
ROC curve analysis showed that the optimal cutoff of BUN level was 7.30 mmol/L for in-hospital mortality (AUC: 0.782; 95% CI:
0.748-0.816; P < 0.001). After multivariate analysis, BUN level >7.3 mmol/L was an independent risk factor for in-hospital mortality
(HR = 2.099; 95% CI: 1.378-3.197, P = 0.001), also for invasive mechanical ventilation (HR = 1.540; 95% CI: 1.199-1.977,
P =0.001) and intensive care unit admission (HR = 1.344; 95% CI: 1.117-1.617, P = 0.002). Other independent prognostic factors for
in-hospital mortality including age, renal dysfunction, heart failure, diastolic blood pressure, pulse rate, PaCO2 and D-dimer.
Conclusion: BUN is an independent risk factor for in-hospital mortality in inpatients with AECOPD and may be used to identify
serious (or severe) patients and guide the management of AECOPD.

Clinical Trial Registration: MAGNET AECOPD; Chinese Clinical Trail Registry NO.: ChiCTR2100044625; Registered
March 2021, URL: http://www.chictr.org.cn/showproj.aspx?proj=121626.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common disease that is characterized by persistent airflow limitation
and recurrent exacerbations.'~ It is a leading cause of morbidity and mortality worldwide and induces a substantial health
and economic burden.** Acute exacerbation of COPD (AECOPD) is defined as periodic deterioration of respiratory
symptoms, resulting in the need for urgent care or hospitalization and a decline in the quality of life.” Early identification
of severe patients with high-risk of mortality is crucial, as it can help physician choose appropriate treatment strategies
and reduce in-hospital mortality.®’

Some clinical studies have identified multiple risk factors for mortality in patients with AECOPD, including
dyspnoea, eosinopenia, pulmonary consolidation, acidaemia, atrial fibrillation and renal function.®® Blood urea nitrogen
(BUN) is a traditional biomarker of renal function and has been reported to be associated with the poor prognosis of
ischemic stroke, cardiovascular disease, coronavirus disease 2019 (COVID-19), acute pancreatitis and pneumonia.'®'*
BUN has been linked to the poor clinical prognosis of AECOPD, but the findings have been inconsistent. A study from
Canada found that elevated BUN level with a cutoff value of 12 mmol/L increased mortality,'> and a recent Chinese
observation reported that an elevated BUN/ALB ratio was a strong and independent predictor of in-hospital and 90-day
all-cause mortality in patients with AECOPD,'® whereas investigations conducted in Australia showed that BUN level
was not an independent predictor of short-term or long-term adverse outcomes.'’ Therefore, the relationship between
BUN and the prognosis of AECOPD and the cutoff value of BUN in patients with AECOPD with a high risk of mortality
remains unclear.

We performed a retrospective analysis of data from a multicenter study to investigate the role of BUN in prediction of
in-hospital mortality and other adverse outcomes in AECOPD inpatients.

Methods

Study Design and Participants

Participants were included from MAGNET AECOPD (MAnaGement aNd advErse ouTcomes in inpatients with acute
exacerbation of COPD) Registry study (ChiCTR2100044625) in China; the registry included patients as a prospective,
noninterventional, multicenter cohort study. The original study enrolled consecutive adult inpatients diagnosed with
AECOPD among ten major hospitals (including West China Hospital, Guangzhou Medical University, Xiangya
Hospital, Tongji and Union Hospitals of Huazhong University of Science and Technology, People’s Hospital of Leshan,
Sir Run Run Shaw Hospital, the First People’s Hospital of Neijiang City, the First People’s Hospital of Jiujiang, and the
Affiliated Hospital of Chengdu University) in China between September 2017 and July 2021, while this is a retrospective
analysis of patients prospectively enrolled in the MAGNET AECOPD Registry study. This study was approved by the
Ethics Committee of the ten academic medical centers that participated in accordance with the Declaration of Helsinki, and
written informed consent was obtained from all the participants.

The diagnosis of AECOPD was based on the following criteria in all the ten medical centers that participated:
(1) a history of COPD defined according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
criteria;'® and (2) an acute worsening of respiratory symptoms resulting in additional therapy. The exclusion
criteria were as follows : (1) patients with missing records of BUN on admission; (2) patients requiring immediate
cardiopulmonary resuscitation; and (3) patients with gastrointestinal bleeding. BNU was detected for each patient
within 24 h of admission. We compared the differences in BUN between survivors and non-survivors and
investigated the potential predictors for mortality in these hospitalized patients with AECOPD.

Data Collection

For this study, clinical data of participants were collected with standardized case report form, including baseline demo-
graphics, frequency of hospitalization due to AECOPD in the past year, comorbidities, vital signs, laboratory and radiologic
findings, and clinical outcomes, as described previously.'® The data collectors received in-depth training, and all data were
checked by two investigators (JZ and CZ) to ensure the reliability of the information. The main clinical endpoint was all-cause
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in-hospital mortality. The secondary outcomes included invasive mechanical ventilation and intensive care unit (ICU)
admission during hospital stay.

Statistical Analysis

Continuous variables are summarized as the mean =+ standard deviation or interquartile range [IQR] and were compared
with the #-test or Mann—Whitney U-test. Categorical variables are expressed as n (%) and were compared with the chi-
squared test. Receiver operating characteristic (ROC) analysis was used to determine the optimal BUN level that
predicted in-hospital mortality. Univariate and multivariate Cox regression analyses were used to assess the impact of
potential risk factors on survival, and hazard ratios (HR) and 95% confidence interval (95% CI) were calculated to
evaluate the degree of influence of these variables. Analyses of the survival time of AECOPD patients with different
levels of BUN were performed using Kaplan—-Meier and log-rank methods. P < 0.05 was deemed statistically significant.
All analyses were conducted using SPSS version 21.0.

Results

Demographic and Clinical Characteristics of Included Patients

A total of 14,007 consecutive patients enrolled in the MAGNET AECOPD Registry study, 13,431 patients with
AECOPD included in the analysis. The main reasons for exclusion were as follows: (1) BUN level was not recorded
(n = 470); (2) patients requiring immediate cardiopulmonary resuscitation (n = 2); (3) patients with gastrointestinal
bleeding (n = 104). Overall, 173 (1.29%) patients were died during hospitalization, 416 (3.1%) patients used invasive
mechanical ventilation, and 968 (7.2%) patients were treated in the ICU during their hospital stay. The flow chart of the
study is shown in Figure 1.

The characteristics of survivors and non-survivors are summarized in Table 1. The non-survivors were significantly
older than the survivors. Additionally, there were more patients who had to be hospitalized frequently due to AECOPD in
the past year in the non-survivor group. Some comorbidities were more common in the non-survivor group, including
hypertension, diabetes, renal dysfunction, pneumonia, and heart failure (all P < 0.05). The pulse rate in the non-survival
group was faster than that in the survival group, and the non-survivors had a lower level of systolic blood pressure and
diastolic blood pressure. The non-survivors had higher white blood cell (WBC) counts and D-dimer level as well as

14007 consecutive patients enrolled

in MAGNET AECOPD Registry

study

* (1) 470 patients in whom BUN level

was not recorded

excluded *  (2) 2 patients requiring immediate
cardiopulmonary resuscitation

* (3) 104 patients with gastrointestinal

bleeding
13431 patients with AECOPD
included in the study
Non-survivors Survivors
n=173 n=13258
Figure | Flow chart of the study.
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Table 1 Demographics and Clinical Characteristics of Patients with AECOPD Grouped by Mortality

Patients Characteristics Survivors Non-Survivors P value
(n=13,258) (n=173)
General information
Age (years) 72.15+10.35 80.5710.11 <0.001
Gender 0.546
Male 10,443(78.8) 133(76.9)
Female 2815(21.2) 40(23.1)
BMI (kg/m?) 21.58+4.06 20.80+5.56 0.213
Smoking history® 0.006
Never 4979(38.2) 76(44.2)
Current 2555(19.6) 17(9.9)
Former 5513(42.3) 79(45.9)
Frequency of hospitalization due to AECOPD in the past year® 0.040
22 1632(29.1) 24(41.4)
<2 3982(70.9) 34(58.6)
Comorbidities, n (%)
Hypertension 4399(33.2) 80(46.2) <0.001
Diabetes 1661(12.5) 46(26.6) <0.001
Malignancy 680(5.1) 13(7.5) 0.159
Pulmonary tuberculosis 608(4.6) 4(2.3) 0.197
Bronchiectasis 1144(8.6) 8(4.6) 0.062
Pulmonary hypertension 383(2.9) 9(5.2) 0.072
OSAHS 82(0.6) 0(0) 0.629
Pneumonia 2914(22.0) 50(28.9) 0.029
Heart failure 1445(10.9) 66(38.2) <0.001
Renal dysfunction 452(3.4) 28(16.2) <0.001
Number of comorbidities, n (%) <0.001
0 4756(35.9) 17(9.8)
| 4671(35.2) 45(26.0)
2 2493(18.8) 41(23.7)
>2 1338(10.1) 70(40.5)
Vital signs at admission
Pulse rate (beats/min) 89.07x16.55 93.97+21.77 0.004
Respiratory rate (breaths/min) 20.86+2.25 21.23£3.69 0.186
SBP (mmHg) 132.12£19.35 127.234£23.69 0.008
DBP (mmHg) 78.98+12.46 68.83+15.47 <0.001
Laboratory findings
PaO2 (mmHg) 83.0(68.2-106.0) 86.1(66.2—-116.0) 0.106
PaCO2 (mmHg) 42.2(36.2-50.8) 44.8(35.1-62.3) 0.008
Lactic acid (mmol/L) 1.5(1.2-2.0) 1.5(1.3-2.0) 0.147
Hemoglobin (g/L) 109.47+26.72 127.61+22.23 <0.001
WBC (*10°/L) 7.69(5.88-10.13) 9.08(6.59-13.36) <0.001
Eosinophil percentage (%)° <0.001
22% 4331(33.1) 29(17.4)
<2% 8755(66.9) 138(82.6)
BUN (mmol/L) 5.6(4.3-7.5) 9.5(6.8-15.3) <0.001
Uric acid (umol/L) 305(226-395) 324(196-439) 0.256
NT-proBNP (pg/mL) 307(101-1236) 2043(731-4885) 0.993
D-dimer (mg/L) 0.72(0.40-1.50) 2.20(1.05—4.94) 0.032
Fibrinogen (g/L) 3.87(2.98-5.09) 3.96(2.98-5.12) 0.903
(Continued)
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Table | (Continued).

Patients Characteristics Survivors Non-Survivors P value
(n=13,258) (n=173)

Regular medication

Inhaled/nebulized bronchodilators in the past 3 months (n, %)° 1789(88.1) 14(87.5) 1.000

Inhaled/nebulized corticosteroids in the past 3 months (n, %)° 1293(79.8) 11(78.6) 1.000

Clinical outcomes

Length of hospital stay (days) 9(6-13) 15(7-28) <0.001

Invasive ventilation, n (%) 356(2.7) 60(34.7) <0.001

ICU admission, n (%) 906(6.8) 62(35.8) <0.001

Notes: *Available in 13,219 patients. ®Available in 5672 patients. “Available in 13,253 patients. “Available in 2047 patients. ®Available in 1635
patients.

Abbreviations: AECOPD, acute exacerbation of chronic obstructive pulmonary disease; BMI, body mass index; OSAHS, Obstructive sleep
apnea-hypopnea syndrome; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; PaO2, Partial pressure of oxygen; PaCO2, Partial
pressure of carbon dioxide; WBC, white blood cell; BUN, blood urea nitrogen; NT-proBNP, N-terminal pro-B-type natriuretic peptide; ICU,
intensive care unit.

lower hemoglobin and eosinophil percentage (all P < 0.05). Serum BUN level was higher in the non-survivor group, and
the difference was statistically significant [9.5 (6.8—15.3) vs 5.6 (4.3-7.5) mmol/L, P < 0.001]. There was no difference in
respiratory rate, PaO2, lactic acid, uric acid or fibrinogen between the survivor group and the non-survivor group (all
P > 0.05).

Associations Between BUN Level and Clinical Prognosis

ROC curve analysis showed that the optimal cutoff value of BUN level was 7.30 mmol/L for hospital mortality (AUC:
0.782; 95% CI: 0.748-0.816; P < 0.001) (Figure 2), with a sensitivity of 0.711 and a specificity of 0.726. The study cohort
was stratified into two groups according to the BUN level. There were 3762 patients with BUN level >7.30 mmol/L and
9669 with BUN level <7.30 mmol/L. The characteristics in the patients with BUN level >7.30 mmol/LL and BUN level
<7.30 mmol/L are summarized and compared in Supplementary Table S1. Patients with BUN > 7.30 mmol/L had higher
rates of in-hospital mortality (3.3% vs 0.5%, P <0.001), invasive mechanical ventilation (6.6% vs 1.7%, P <0.001) and ICU
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Figure 2 The ROC curve of BUN as a predictor of mortality in patients with AECOPD.
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admission (12.4% vs 5.2%, P < 0.001). In addition, a high level of BUN was associated with a longer length of stay (LOS)
(10 vs 9 days, P < 0.001).

Independent Risk Factors of in-Hospital Mortality of AECOPD

Univariable and multivariable Cox proportional hazard regressions were performed to evaluate the predictive factors
related to mortality of AECOPD (Table 2). In univariable analysis, age, diabetes, renal dysfunction, heart failure, systolic
blood pressure, diastolic blood pressure, pulse rate, PaCO,, hemoglobin, white blood cell, eosinophil percentage <2%,
D-dimer, and BUN level >7.3 mmol/L were observed as potential prognostic factors of in-hospital mortality. After
multivariate analysis, BUN level >7.3 mmol/L (HR = 2.099; 95% CI: 1.378-3.197, P = 0.001) was identified as an
independent risk factor of in-hospital mortality. Other independent prognostic factors including older age (HR = 1.028;
95% CI: 1.008-1.049, P = 0.005), renal dysfunction (HR = 2.021; 95% CI: 1.319-3.095, P = 0.001), heart failure
(HR=1.688; 95% CI: 1.148-2.483, P = 0.008), higher diastolic blood pressure (HR = 0.957; 95% CI: 0.941-0.973, P <
0.001), faster pulse rate (HR = 1.018; 95% CI: 1.008-1.028, P = 0.001), increased PaCO2 (HR = 1.016; 95% CI: 1.006—
1.026, P = 0.001) and D-dimer (HR = 1.005; 95% CI: 1.000-1.009, P = 0.03) (Table 2).

Risks for Adverse Outcomes in Association with BUN by Multivariate Analysis

Table 3 shows the risks for in-hospital mortality, invasive mechanical ventilation and ICU admission in association with
BUN in the overall cohort after multivariate analysis. High on-admission BUN (>7.30 mmol/L) remained an independent
predictor in model one which was adjusted for age and sex (for in-hospital mortality: HR = 3.553, 95% CI: 2.528-4.995,
P <0.001, for invasive mechanical ventilation: HR = 2.590; 95% CI: 2.112-3.176, P < 0.001, and for ICU admission: HR
=1.734; 95% CI: 1.521-1.976, P < 0.001) and model two which was adjusted for age, diabetes, renal dysfunction, heart
failure, systolic blood pressure, diastolic blood pressure, pulse rate, PaCO2, hemoglobin, white blood cell, eosinophil
percentage <2% and D-dimer (for in-hospital mortality: HR = 2.099, 95% CI: 1.378-3.197, P = 0.001, for invasive
mechanical ventilation: HR = 1.540; 95% CI: 1.199-1.977, P = 0.001 and for ICU admission: HR = 1.344; 95% CI:
1.117-1.617, P = 0.002).

Table 2 Risk Factors Related to Mortality in Patients with AECOPD

Variables Univariate Cox Regression Multivariate Cox Regression
Analysis Analysis
HR 95% CI P value HR 95% CI P value
Age (years) 1.048 1.033—1.064 <0.001 1.028 1.008-1.049 0.005
Frequency of hospitalization due to AECOPD in the past year | 1.470 0.869-2.486 0.151
Hypertension 1.199 0.886—1.622 0.240
Diabetes 1.671 1.189-2.347 0.003 1.065 0.712-1.593 0.758
Pneumonia 1.002 0.720-1.394 0.992
Renal dysfunction 2229 1.474-3.368 <0.001 2.021 1.319-3.095 0.001
Heart failure 2.845 2.080-3.891 <0.001 1.688 1.148-2.483 0.008
SBP (mmHg) 0.985 0.977-0.993 <0.001 0.997 0.987-1.007 0.604
DBP (mmHg) 0.952 0.942-0.962 <0.001 0.957 0.941-0.973 <0.001
Pulse rate (beats/min) 1.014 1.006—1.022 0.001 1.018 1.008-1.028 0.001
Hemoglobin (g/L) 0.981 0.975-0.986 <0.001 0.994 0.987-1.001 0.112
WBC (¥10°/L) 1.044 1.023-1.066 <0.001 0.998 0.965-1.032 0912
PaCO2 (mmHg) 1.0l 1.002-1.020 0.017 1.016 1.006—-1.026 0.001
Eosinophil percentage <2% 2.115 1.413-3.167 <0.001 1.358 0.857-2.150 0.192
D- dimer (mg/L) 1.0l 1.007-1.015 <0.001 1.005 1.000-1.009 0.030
BUNZ27.30 (mmol/L) 4.146 3.004-5.722 <0.001 2.099 1.378-3.197 0.001

Abbreviations: AECOPD, acute exacerbation of chronic obstructive pulmonary disease; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; WBC, white blood
cell; PaCO2, Partial pressure of carbon dioxide; BUN, blood urea nitrogen.
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Table 3 Multivariate Analysis on Adverse Outcomes in Patients with AECOPD

Variables In-Hospital Mortality Invasive Mechanical Ventilation ICU Admission
HR (95% CI) P value | HR (95% CI) P value HR (95% CI) P value
Model one | BUN<7.30mmol/L | 1.000 [Reference] 1.000 [Reference] 1.000 [Reference]
BUN27.30mmol/L | 3.553(2.528-4.995) <0.001 2.590(2.112-3.176) <0.001 1.734(1.521-1.976) <0.001
Model two | BUN<7.30mmol/L | 1.000 [Reference] 1.000 [Reference] 1.000 [Reference]
BUN27.30mmol/L | 2.099(1.378-3.197) 0.001 1.540(1.199-1.977) 0.001 1.344(1.117-1.617) 0.002

Notes: Model one adjusted for sex and age. Model two adjusted for age, diabetes, renal dysfunction, heart failure, systolic blood pressure, diastolic blood pressure, pulse
rate, PaCO2, hemoglobin, white blood cell, eosinophil percentage <2% and D- dimer.
Abbreviations: BUN, blood urea nitrogen; HR, hazard ratios; Cl, confidence interval.

Kaplan—Meier Survival Analysis of the Cohort by BUN Levels
The Kaplan—Meier curve for BUN as a predictor for in-hospital mortality showed that patients with a BUN > 7.30 mmol/
L had a higher in-hospital mortality than patients with BUN level < 7.30 mmol/L (P < 0.001) (Figure 3).

Discussion
In this multicenter cohort study, we observed that BUN levels were associated with in-hospital adverse outcomes in
inpatients with AECOPD. BUN level >7.30 mmol/L was an independent risk factor for in-hospital mortality, invasive
mechanical ventilation and ICU admission, which suggests elevated BUN level (>7.30 mmol/L) may serve as
a convenient indicator of the severity and poor prognosis in inpatients with AECOPD.

BUN has been reported to be associated with adverse outcomes of acute ischemic stroke, cardiovascular disease,
acute pancreatitis, pneumonia, and pulmonary embolism.'®'*?°?2 Some studies tried to explore relationship between
BUN and the prognosis of AECOPD; however, a consensus was not reached, which might be attributed to different study

populations and small sample sizes in some studies.”'>"'”*>** For example, two studies from Canada and Netherlands

1.0
0.8
=
2
>
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° P<0.001
5 _M1BUN <7.30 mmol/L
E 04 —I1BUN >7.30 mmol/L
=
O
0.2
0.0

0 10 20 30 40 50 60 70 80 90

Days after admission

Figure 3 Kaplan—Meier curves of overall survival in patients with AECOPD with BUN level above (2) and below (<)7.30 mmol/L.
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demonstrated that elevated BUN level increased hospital mortality in patients with AECOPD.'>** However, A study
conducted in Australia held that BUN was not a strong and independent predictor of in-hospital and 1-year mortality in
AECOPD."” The findings on association between BUN and poor prognosis in patients with AECOPD are inconsistent
even within Chinese population.”* In this large and multicenter cohort study conducted in China, elevated BUN levels
were demonstrated to be a significant contributor to early mortality and adverse outcomes in patients with AECOPD.
Additionally, the optimal cutoff value of BUN in patients with a high risk of mortality has not been consistent either
across different study populations. Chen et al identified an admission BUN of 7.63 mmol/L as an optimal cutoff value to
predict hospital mortality in patients with AECOPD.” Stiell identified elevated BUN level with a cutoff value of 12
mmol/L as a high-risk biomarker which could be used to stratify the likelihood of poor outcomes in patients with
AECOPD."> Moreover, BUN > 7 mmol/L is one of six clinical parameters of CURB65 score, which has been proven
effective in predicting early mortality in AECOPD and can be used to assess risk stratification.” In this study, we
determined an optimal cutoff value of BUN (7.30mmol/L) that corresponds to a higher risk of death in Chinese inpatients
with AECOPD, which provided a reference value for the severity and prognosis of AECOPD in Chinese subjects.

The mechanism underlying the association between elevated BUN levels and adverse outcomes in AECOPD has not
been well defined. BUN is a metabolite produced by protein, and its concentration represents the balance of excretion and
reabsorption in the kidneys.'' A higher BUN could potentially be a marker of renal hypoperfusion and renal injury,?
which were closely associated with early mortality in patients with AECOPD.?*?” In our cohort, we also found higher
incidence of renal dysfunction was associated with higher BUN (Supplementary Table S1). Additionally, studies have

found that high BUN levels may reflect activation of the renin-angiotensin-aldosterone and sympathetic nerve systems,
which impair mitochondrial function in cardiac cells.”®?° Therefore, a higher BUN may serve as an efficient biomarker
of cardiac insufficiency and thus be closely related to adverse outcomes.> In our cohort, elevated BUN level remained an
independent predictor of hospital mortality after adjusted for renal dysfunction and heart failure, which indicates other
mechanisms may also exist. Therefore, the mechanism linking BUN to the short-term mortality of patients with
AECOPD may be complex and requires further researches.

Additionally, we found age, renal dysfunction, heart failure, diastolic blood pressure, pulse rate, PaCO2, and D-dimer
were observed to be significantly associated with mortality, which were consistent with previous researches. It is well
known that older population accounted for an increasing risk for adverse outcomes among hospitalized patients.*' Renal
dysfunction is a frequent complication of patients admitted to the hospital for AECOPD and represented a very important
predictive factor of in-hospital mortality.?® Heart failure played a role in the occurrence of worse prognosis in AECOPD,
which was consistent with the study results reported by Yoshihisa A and Ahn YH.?**? Diastolic blood pressure, instead
of systolic blood pressure, and pulse pressure that as easily obtained predictors were considered to be associated with
hospital mortality in patients with COPD.** Hypercapnia often occurs in patients with AECOPD, which was defined as
PaC02>50 mmHg. PaCO2 is an independent prognostic factor of mortality in COPD and should be optimally treated.*
We also found that a higher D-dimer level was an independent risk factor for in-hospital mortality of AECOPD. D-dimer
level has been previously reported to be a predictor of hospital mortality in COPD exacerbations.?’~%*’

To our knowledge, this is the first large-scale multicenter cohort study to explore the association between BUN levels
and adverse outcomes in inpatients with AECOPD. The consecutive inclusion of unselected inpatients with AECOPD
and comprehensive collection of information, including baseline demographics, comorbidities and laboratory tests,
outcomes etc., in our study ensured high data quality and true associations in the real world setting. Nevertheless, our
study has several limitations. First, this was a secondary analysis of a prospectively cohort of patients with AECOPD, we
could not reach all baseline characteristics. Fortunately, the proportion of excluded patients was small and the impact on
our results can be neglected. Second, because patients with AECOPD generally have poor breathing status and cannot
afford the pulmonary function test, and related data from stable stage were missing for many patients; thus, parameters of
pulmonary function were not included into our analysis. Third, our study did not measure some laboratory data which
were associated with mortality in previous studies, such as neutrophil lymphocyte ratio, and platelet lymphocyte ratio.
Finally, the lack of follow-up data prevented us from further evaluating the association of BUN with long-time outcome
of AECOPD patients.
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Conclusions

In this large cohort study, elevation of BUN (>7.30 mmol/L) was associated with increased risk for in-hospital mortality
and other adverse outcomes in AECOPD inpatients. BUN is an easily available biomarker that may be used to identify
serious patients and guide the management of AECOPD inpatients.
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