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Purpose: We hypothesized that increased level of serum (2-microglobulin (B2M) is an
independent factor associated with higher mortality in hospitalized patients with exacerbated
chronic obstructive pulmonary disease (COPD).

Patients and Methods: We retrospectively analyzed 488 hospitalized patients with exa-
cerbated COPD as the first diagnosis at Beijing Chao-Yang hospital, P. R. China between
December 31st, 2012 and December 28th, 2017. Concentrations of serum 2M and other
clinical indexes were measured or collected on admission, and all patients were followed up
to 90 days. The relationship between P2M and 30- and 90-day all-cause mortality was
explored by Cox regression analysis adjusted for age, C-reactive protein values,
N-terminal pro-brain natriuretic peptide/100, respiratory failure [RF, defined as partial
arterial oxygen pressure (PaO,) <60 mmHg on room air or PaO, over the fraction of inspired
oxygen (Pa0,/FiO,) < 300], eosinopenia, consolidation, and acidaemia.

Results: Median concentrations of f2M were significantly higher in non-survivals compared
to survivals within 30 days (4.11 mg/L (IQR 3.10-6.60) vs 2.79mg/L (IQR 2.13-3.76),
P < 0.001) and 90 days (3.79 mg/L (IQR 2.61-6.69) vs 2.79 mg/L (IQR 2.13-3.73),
P < 0.001). Serum levels of f2M were correlated with 30-day and 90-day mortality in
overall exacerbated COPD patients, with hazard ratios (HRs) of 1.09 (95% CI 1.04-1.14, P =
0.001) and 1.09 (95% CI 1.05-1.14, P < 0.001). In exacerbated COPD patients without RF
and with RF, the HRs were 1.06 (95% CI 0.995-1.137, P = 0.069) and 1.14 (95% CI
1.02-1.27, P = 0.021) for 30-day mortality, 1.09 (95% CI 1.02-1.15, P = 0.010) and 1.14
(95% CI 1.03-1.26, P = 0.014) for 90-day mortality, respectively.

Conclusion: Our data showed that concentrations of serum P2M were associated with an
increased risk of mortality, suggesting that B2M might be a valuable predictor of poor
prognosis for hospitalized patients with exacerbated COPD.

Keywords: 2-microglobulin, COPD, exacerbation, predictor, prognosis

Introduction

Chronic obstructive pulmonary disease (COPD) is a common, preventable and trea-
table disease characterized by persistent respiratory symptoms and airflow limitation.'
COPD is the primary cause for morbidity and mortality worldwide, which also causes
a great socio-economic burden. According to the report of WHO, COPD will become
the third leading cause of death worldwide in 2030.> The China Pulmonary Health
(CPH) study shows that the prevalence of spirometry-defined COPD is 13.7% for
people aged 40 years or older.’ Exacerbations of COPD are important events in the
course of the disease because these impacts on health status negatively increase rates of
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hospitalization and readmission, and cause disease
progression.*® It has been identified that some prognostic
factors are significantly associated with the increase in short-
term mortality in hospitalized patients with exacerbated
COPD, including age, cardiac failure, chronic renal failure,
long-term oxygen therapy, cor pulmonale, academia, etc.’”
Previous studies have shown that numerous events, such as
concentrations of plasma soluble urokinase plasminogen
activator receptor,” C-reactive protein (CRP),® serum
D-dimer,” N-terminal pro-brain natriuretic peptide (NT-
proBNP),'® the neutrophil-lymphocyte ratio (NLR),'" and
the DECAF Score (composed of extended MRC Dyspnea
Score, eosinopenia, consolidation, acidaemia, and atrial
fibrillation),'*'* might be independent risk factors for short-
time mortality in admitted patients with exacerbated COPD.

B2-microglobulin (32M) is a 11.8 kD protein consisting
of 100 amino acids encoded by a gene located in chromo-
somel5 in humans. It has been known that B2M, asso-
ciated with both classical and non-classical MHC Class
I molecules on the surface of all nucleated cells, is crucial
for antigen presentation, immunoglobulin transport and
iron metabolism.'* It has been also known that p2M is
continuously generated by all nucleated cells, and freely
filtered by the glomerulus, with more than 99.9% reab-
sorbed and metabolized in the proximal tubule."”
Numerous studies have shown that f2M is not only used
in assessing renal function by estimating glomerular filtra-
tion rate and monitoring the effects of treatment'®'” but
also associated with a number of clinic status, including
chronic inflammatory diseases, malignancies, poor out-
come of chronic diseases and so on.'"”

Our previous study has shown that concentrations of
serum P2M are significantly elevated in patients with
COPD compared to those of the healthy population and
that p2M might contribute to the pathogenesis of lung
emphysema through inducing epithelial cell senescence.'®
These findings suggest that f2M might reflect the chronic
inflammatory status and also be a molecule related to
aging. Recently, a large cohort study has also shown that
aging and chronic inflammation are associated with an
increasing mortality of exacerbated COPD.'” However,
to our knowledge, the value of P2M, as a prognostic
index for short time all-cause death of exacerbated
COPD, has not been investigated so far. In the present
study, we hypothesized that concentrations of serum 2M
at the time of admission in hospitalized patients with
exacerbated COPD are a prognostic predictor for short
time all-cause death.

Materials and Methods

Study Design and Patients

We retrospectively enrolled patients with exacerbated COPD
who were admitted in Beijing Chao-Yang Hospital, Capital
Medical University, Beijing, P. R. China, from
December 31st, 2012 to December 28th, 2017. For patients
with repeated hospital admissions, only the last hospitalized
data were recorded. Patients were followed up to 30 days or
90 days from admission by telephone or by hospital electro-
nic information system. All-cause death was the outcome.
The Institutional Review Board for Beijing Chao-Yang
Hospital approved the study with a waiver of informed con-
sent (2014-ke-115), which was conducted in accordance with
the Declaration of Helsinki.

Patients with exacerbated COPD including both acute
exacerbation of COPD (AECOPD) defined as an acute
change from baseline in one or more of symptoms includ-
ing dyspnea, cough and sputum, beyond normal day-to-
day variation'® and pneumonic COPD defined as patients

consolidation'?

complicated by radiographic were
recruited in the present study. For inclusion, primary diag-
nosis of all patients was exacerbated COPD. In addition,
inclusive criteria also included as following: age >40
years; post-bronchodilator forced expiratory volume in 1s
(FEV,) and forced vital capacity (FVC) of less than 0.70
according to the diagnostic criteria of Global Initiative for
Chronic Obstructive Lung Disease (GOLD). Furthermore,
serum level of B2M, creatinine (Cr), CRP, NT-proBNP,
routine blood test, arterial blood gas analysis, electrocar-
diography and chest image were measured or took on
admission within 24 hours. Primary exclusion criteria:
patients were excluded for those primary diagnoses for
hospitalization was not exacerbated COPD.

In the present study, respiratory failure (RF) was defined as
partial arterial oxygen pressure (PaO,) < 60 mmHg on room
air or PaO, over the fraction of inspired oxygen (PaO,/FiO,)
<300 according to arterial blood gas analysis for patients on
oxygen regardless of partial carbon dioxide pressure (PaCO,)
and pH value.”*?' In this case, patients with exacerbated
COPD were further divided into exacerbated COPD with RF

and without RF. The flow chart is shown in Figure 1.

Data Collection

Demographic and clinical data were collected from all
subjects on admission within 24 hours, including age,
sex, height, weight, smoking history, history of oxygen
therapy, comorbidities, concentrations of serum B2M, Cr,
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were chosen

685 patients with exacerbated COPD

197 patients were excluded

58 patients lack of CRP values

A 4

129 patients lack of NT-proBNP values

were enrolled

488 patients with exacerbated COPD

10 patients lack of the both above values

Followed up to 30 days

v

289 patients without RF

died

v

156 patients with RF

v A4

Followed up to 90 days

18 patients 25 patients
without RF with RF
\4 A 4
19 426
died survived
v v \4 A4
10 patients 9 patients 279 patients 147 patients
without RF with RF without RF with RF

Figure | Flow chart of the study for recruiting and grouping participants.

Abbreviations: COPD, chronic obstructive pulmonary disease; RF, respiratory failure.

CRP, NT-proBNP, eosinophil count, arterial blood gas
analysis, electrocardiography and chest image.

Concentrations of serum B2M and Cr were measured
using Latex immune turbidity and Oxidase method by
Beckman Coulter UniCel DXC800 (Beckman Coulter, Inc.,
USA). NT-proBNP was measured using fluorescence immu-
noassay by TZ-310 Dry fluorescence immunoassay (ReLIA
Biotechnologies Ltd., China). CRP was measured using
solid-phase sandwich format immunometric assay by
NycoCard™ READER II (Alere Technologies AS,
Norway).

Eosinopenia and acidaemia were determined according
to eosinophil count < 0.05x10°/L and pH < 7.3.'% Atrial
fibrillation (AF) was diagnosed by electrocardiography at
the time of hospital admission.

The severity of comorbid diseases, such as coronary
heart disease, diabetes mellitus, cerebrovascular disease,
dementia, connective tissue disease, cancer, congestive

heart failure, kidney disease, etc., was recorded and scored

according to the Charlson comorbidity index (CCI)
updated by Quan et al.**** We estimated creatinine clear-
ance rate (Ccr) (mL/min) with the Cockroft-Gaultequation:
Cer = ([140 — age in years] x bodyweight in kg)/(72 x
serum creatinine in mg/dL). For women, the calculated
values were multiplied by 0.85.

Death from any cause within 30 or 90 days started
from admission was recorded.

Statistical Analysis

Continuous variables were presented as median and inter-
quartile range (IQR) or mean (standard deviation).
Categorical variables were presented as numbers (n) and
percentages (%). Differences of p2M values and other
variables between groups were compared by Mann—
Whitney U-tests or Chi-squared test. Both univariate and
multivariate Cox regression analyses were applied to eval-
uate the relationship between concentrations of serum
f2M and the time to death. Results were presented as
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hazard ratios (HRs) with 95% confidence intervals (ClIs).
Concentration of serum B2M was adjusted for age, CRP,
NT-proBNP/100, RF, eosinopenia, consolidation and acid-
aemia in multivariate Cox regression analysis. Subgroups
were further divided according to whether patients were
with or without RF. The differences in the mortality rates
were grouped by B2M median in overall exacerbated
COPD, while
Chi-squared test. Survivals by p2M median in overall

subgroups were also analyzed by
exacerbated COPD patients were presented in accumula-
tive survival curves adjusted by above-mentioned vari-
ables. ROC curve analyses for diagnostic accuracy of
B2M on 30-day and 90-day mortality in overall patients
with exacerbated COPD was also performed. The areas
under receiver operating curves (ROC-AUC) were used to
assess the prognostic value of biomarkers. SPSS 23.0 was
used for statistical analysis. P < 0.05 was considered to be
statistically significant.

Results

Characteristics of Included Subjects

In the present study, total of 488 hospitalized patients with
exacerbated COPD (340 men, 148 women, with a median age
of 77 years old) were enrolled from 685 patients chosen and
197 of those patients were excluded from the final analysis

because of the missing of variables. Among 488 patients, 307
patients had no RF and 181 patients had RF. The median
concentrations of serum B2M were 2.90 mg/L (IQR: 2.16—
3.88), 2.82 mg/L (IQR: 2.15-3.80) and 3.08 mg/L (IQR:
2.17-3.98) in overall subjects with exacerbated COPD, sub-
jects with exacerbated COPD but without RF and subjects
with exacerbated COPD and RF, respectively (Table 1).

Analysis of Mortality Rate of Overall
Exacerbated COPD Patients and of
Exacerbated COPD Patients Grouped by RF

Median concentration of serum B2M was significantly
higher among non-survivals within 30 days of follow-up
compared to survivals in overall exacerbated COPD, exa-
cerbated COPD without RF and exacerbated COPD with RF
(P <0.01 for all). The similar results were also observed in
the subjects involved within 90 days of follow-up (P < 0.01
for all). When the subjects were grouped by median of f2M,
the mortality rates of 30 or 90 days were significantly
increased in the group of patients with higher concentrations
of serum 2M compared to those with lower serum B2M,
except that 90-day mortality rate in exacerbated COPD with
RF (Table 2). The differences of other data between the
subgroups are shown in Supplemental Table 1.

Table | Demographic and Clinical Characteristics of Patients with Exacerbated COPD

Characteristic Overall Exacerbated COPD Exacerbated COPD Without RF Exacerbated COPD with RF
Patients (n) 488 307 181

Age (years) 77 (66-82) 76 (66-82) 77 (67-81)

Men 340 (69.7) 211 (68.7) 129 (71.3)

BMI (kg/m?) 23.47 + 435 2351 + 4.21 23.40 + 4.59
Ever-smokers 379 (77.7) 218 (71) 161 (89.0)

Hospital days 12 (9-12) 12 (9-15) 12 (10-16)

CClI updated 2 (1-3) 1 (1-3) 3 (34)

B2M (mg/L) 2.90 (2.16-3.88) 2.82 (2.15-3.80) 3.08 (2.17-3.98)
CRP (mg/L) 15.0 (5.0-57.8) 11 0.0 (5.0-50.0) 19.0 (6.5-70.0)

Ccer (mL/min) 68.4 (51.7-89.9) 68.0 (51.5-85.0) 71.2 (52.6-96.3)
NT-proBNP (pg/mL) 334.3 (129.1-791.2) 303.9 (129.4-736.9) 382.0 (124.8-883.4)
Eosinopenia 135 (27.7) 76 (24.8) 59 (32.6)
Consolidation 125 (25.6) 74 (24.1) 51 (28.2)
Acidaemia 24 (4.9) 9 (2.9) 15 (8.3)

Atrial Fibrillation 20 (4.1) 13 (4.2) 7 (3.9)

LTOT 71 (14.5) 22 (7.2) 49 (27.1)

NIMV 66 (13.5) 21 (6.8) 45 (24.9)

Notes: Continuous variables were presented as median and interquartile range (IQR) or mean (+ standard deviation, SD). Categorical variables were presented as numbers

(n) and percentages (%).

Abbreviations: COPD, chronic obstructive pulmonary disease; RF, respiratory failure; BMI, body mass index; Ever-smokers, included the current smokers and ex-smokers;
CCl, Charlson comorbidity index; 2M, f2-microglobulin; CRP, C-reactive protein; Ccr, creatinine clearance rate; NT-proBNP, N-terminal pro-brain natriuretic peptide;
Eosinopenia, eosinophil count < 0.05% 10°/L; Consolidation, according to chest image; Acidaemia, pH < 7.3; LTOT, long-term oxygen therapy; NIMV, noninvasive mechanical

ventilation.
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Analysis of f2M and Other Variables by

Rank Correlation

Furthermore, the concentrations of serum f2M were posi-
tively correlated with age (Spearman correlation coeffi-
0.409), CCI
coefficient 0.195), serum CRP (Spearman correlation coef-
ficient 0.255), NT-proBNP (Spearman correlation coeffi-
cient 0.270) and lower Ccr (Spearman correlation
coefficient —0.524) in overall exacerbated COPD
(P <0.001 for all) (Supplementary Table 2).

cient updated (Spearman correlation

Univariate and Multivariate Survival

Analyses

Univariate Cox regression analysis showed that concentra-
tion of serum P2M was a mortality risk factor for both 30-
day and 90-day mortalities in overall exacerbated COPD
patients because the HRs and 95% ClIs were 1.14 (95% CI
1.10-1.18) for 30-day mortality and 1.15 (95% CI 1.11-
1.18) for 90-day mortality, respectively, in overall exacer-
bated COPD patients (P < 0.001 for both). In addition, age,
serum CRP, RF, CCI updated, Ccr, serum NT-proBNP,
eosinopenia, consolidation and acidaemia were also risk
factors for both 30-day and 90-day mortalities in overall
exacerbated COPD and exacerbated COPD without RF. The
similar results were also observed in exacerbated COPD
with RF except for CCI updated (Table 3).

In the multivariate Cox analysis, concentration of serum
f2M was an independent mortality risk factor for both
30-day (HR, 1.09, 95% CI: 1.04-1.14, P = 0.001) and
90-day mortalities (HR, 1.09, 95% CI: 1.05-1.14,
P <0.001) in overall exacerbated COPD patients. In addition,
age, CRP, NT-proBNP/100, RF, eosinopenia, consolidation,
acidaemia were also independent mortality risk factors for
30-day and 90-day mortalities in overall exacerbated COPD
(P < 0.05 for all). Subgroup analysis showed that concentra-
tion of serum B2M was still an independent mortality risk
factor in exacerbated COPD patients, regardless with or
without RF, but with the exception of 30-day mortality in
exacerbated COPD without RF (P = 0.069) (Table 4).

The data analysis stratified by f2M median showed that
the mortality risks were significantly increased in the higher
category groups of serum 2M concentration for 30-day in
overall exacerbated COPD (>2.9 mg/L) (HR, 2.95, 95% CI
1.26-6.91; P = 0.013) compared to the groups with lower
levels of serum P2M (<2.9 mg/L) when the data were
adjusted for age, CRP, NT-proBNP/100, RF, eosinopenia,
consolidation, and acidaemia, but higher level of serum f2M
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Table 3 Univariate Survival Analysis of 30-Day and 90-Day Mortality Risk in Hospitalized Patients with Exacerbated COPD

outcome Variables Overall Exacerbated Exacerbated COPD Exacerbated COPD with
COPD Without RF RF
HR (95% CI) P-value | HR (95% CI) P-value | HR (95% CI) P-value

30-day mortality | f2M (mg/L) 1.14 (1.10-1.18) <0.001 1.14 (1.08-1.19) 0.001 1.26 (1.13-1.40) [ <0.001
Age years 1.1 (1.07-1.15) <0.001 1.18 (1.10-1.26) <0.001 1.07 (1.02-1.12) [ 0.007
CRP (mg/L) 1.02 (1.01-1.02) <0.001 1.01 (1.01-1.02) 0.003 1.01 (1.01-1.02) [ <0.001
CCI updated 1.25 (1.07-1.46) 0.005 1.36 (1.04-1.87) 0.023 1.07 (0.84-1.37) | 0.599
RF 2.44 (1.33-4.47) 0.004
B2M median 5.57 (2.48-12.51) <0.001 17.92 (2.39-134.67) | 0.005 2.78 (1.16-6.65) | 0.022
Cer (mL/min) 0.97 (0.95-0.98) <0.001 0.94 (0.92-0.97) <0.001 0.98 (0.97-0.99) | 0.009
NT-proBNP/100 (pg/mL) | 1.008 (1.006—1.011) [ <0.001 1.008 (1.005-1.011) | <0.001 1.03 (1.02-1.03) [ <0.001
Eosinopenia 4.75 (2.56-8.82) <0.001 11.60 (3.82-35.23) <0.001 2.33 (1.06-5.11) | 0.034
Consolidation 3.21 (1.76-5.84) <0.001 2.59 (1.02-6.57) 0.045 3.54 (1.61-7.80) | 0.002
Acidaemia 4.89 (2.27-10.54) <0.001 7.44 (2.15-25.73) 0.002 2.97 (1.11-7.90) | 0.030

90-day mortality | $2M (mg/L) 115 (1.11-1.18) <0.001 1.15 (1.10-1.20) <0.001 1.27 (1.15-1.40) [ <0.001
Age years 1.10 (1.06—1.13) <0.001 1.17 (1.10-1.23) <0.001 1.06 (1.02—-1.10) | 0.004
CRP (mg/L) 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.02) 0.001 1.0l (1.01-1.02) [ <0.001
CCI updated 1.25 (1.10-1.42) 0.003 1.29 (1.03-1.61) 0.028 1.12 (0.92-1.37) | 0.245
RF 2.17 (1.32-3.58) 0.002
B2M median 2.93 (1.68-5.12) <0.001 3.23 (1.37-7.59) 0.007 2.03 (1.00-4.10) | 0.049
Cer (mL/min) 0.97 (0.96-0.99) <0.001 0.95 (0.95-0.97) <0.001 0.98 (0.97-0.99) | 0.012
NT-proBNP/100 (pg/mL) | 1.009 (1.006—1.011) [ <0.001 1.009 (1.006—1.011) | <0.001 1.03 (1.02-1.03) [ <0.001
Eosinopenia 3.55 (2.15-5.86) <0.001 4.59 (2.17-9.71) <0.001 2.51 (1.28-4.93) | 0.007
Consolidation 3.16 (1.92-5.21) <0.001 2.48 (1.17-5.24) 0.017 3.70 (1.88-7.28) | <0.001
Acidaemia 3.90 (1.92-7.91) <0.001 4.81 (1.45-15.95) 0.010 2.71 (1.12-6.55) | 0.027

Abbreviations: COPD, chronic obstructive pulmonary disease; 2M, f2-microglobulin; CRP, C-reactive protein; CCl, Charlson comorbidity index updated; RF, respiratory
failure; Cer, creatinine clearance rate (mL/min); NT-proBNP, N-terminal pro-brain natriuretic peptide; Eosinopenia, eosinophil count < 0.05%10°/L; Consolidation, according

to chest image; Acidaemia, pH < 7.3.

was not observed to be associated with 90-day mortality in
overall patients with exacerbated COPD when stratified by
B2M median adjusted for the above variables (HR, 1.61,
95% CI 0.89-2.91; P = 0.115). (Figure 2A and B).

The Prognostic Value of f2M on 30-Day
and 90-Day Mortality in Hospitalized

Patients with Exacerbated COPD

The ROC curve analyses showed that the sensitivity and
specificity of f2M levels on 30-day and 90-day mortality
in overall exacerbated COPD were 72.1% and 65.4%,
62.9% and 65.7%, respectively, when the cutoff value of
B2M was 3.27mg/L, and the areas of the ROC curve were
0.732 (95% CI 0.643~0.821, P <0.001) and 0.683 (95% CI
0.602~0.764, P <0.001) for the prediction of 30-day and
90-day mortality, respectively. Similar results were also
observed in the sensitivity and specificity of 2M levels
on 30-day and 90-day mortality in exacerbated COPD
without RF or with RF (Supplemental Table 3).

Discussion

The present study showed that the concentrations of serum
B2M were higher in patients who died within 30 days and
90 days on admission compared to those who survived
until the data analysis. Furthermore, the concentrations of
serum B2M were independently associated with higher 30-
day and 90-day all-cause mortality in overall hospitalized
patients with exacerbated COPD. To our knowledge, this
is the first report suggesting that concentrations of serum
Bf2M might have a predict value in the mortality of all-
cause in these patients.

Exacerbations of COPD account for the greatest pro-
portion of the total COPD burden on the healthcare, which
causes a substantial economic burden on individuals and
society, often requires hospitalization and is continuatively
to be correlated with a high mortality rate."® In the present
study, mortality rates were 8.8% within 30 days and 12.7%
within 90 days in overall hospitalized patients with exa-
cerbated COPD, which are similar to previous reports in
which the 30-day and 90-day mortality rates were 6.4%
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Table 4 Multivariate Survival Analysis of 30-Day and 90-Day Mortality Risk in Hospitalized Patients with Exacerbated COPD

Outcome Variables Overall Exacerbated Exacerbated COPD Exacerbated COPD with
COPD Without RF RF
HR (95% CI) p-value | HR (95% CI) P-value | HR (95% CI) P-value
30-day mortality | B2M (mg/L) 1.09 (1.04-1.14) 0.001 1.06 (0.995-1.137) 0.069 1.14 (1.02-1.27) 0.021
Age years 1.07 (1.03-1.11) 0.002 1.10 (1.03-1.17) 0.004 1.04 (0.99-1.09) 0.137
CRP (mg/L) 1.007 (1.001-1.013) | 0.021 1.004 (0.993-1.015) | 0.499 1.01 (1.00-1.02) 0.053
NT-proBNP/100 (pg/mL) | 1.005 (1.002—1.008) | 0.001 1.003 (1.000-1.007) | 0.062 1.02 (1.01-1.03) < 0.001
RF 2.44 (1.27-4.69) 0.007
Eosinopenia 2.86 (1.45-5.62) 0.002 6.21 (1.86-20.69) 0.003 1.39 (0.52-3.68) 0511
Consolidation 2.37 (1.23-4.58) 0.010 1.74 (0.54-5.53) 0.352 2.31 (0.999-5.333) | 0.05
Acidaemia 3.38 (1.41-8.11) 0.006 2.22 (0.47-10.37) 0.313 2.32 (0.56-9.57) 0.245
90-day mortality | f2M (mg/L) 1.09 (1.05-1.14) < 0.001 1.09 (1.02-1.15) 0.010 1.14 (1.03-1.26) 0.014
Age years 1.07 (1.04-1.11) < 0.001 1.1 (1.05-1.17) < 0.001 1.04 (0.99-1.08) 0.110
CRP (mg/L) 1.007 (1.002—-1.012) | 0.011 1.00 (0.996—1.013) 0.307 1.01 (1.00-1.02) 0.054
NT-proBNP/100 (pg/mL) | 1.005 (1.003—-1.008) | < 0.001 1.004 (1.001-1.007) | 0.011 1.02 (1.01-1.03) < 0.001
RF 2.12 (1.25-3.58) 0.005
Eosinopenia 2.27 (1.32-3.91) 0.003 2.57 (1.10-6.01) 0.030 1.69 (0.76-3.76) 0.194
Consolidation 2.50 (1.46—4.28) 0.001 1.67 (0.690—4.03) 0.256 2.77 (1.36-5.65) 0.005
Acidaemia 2.96 (1.34-6.53) 0.007 1.90 (0.48-7.49) 0.362 2.47 (0.72-8.45) 0.150

Abbreviations: COPD, chronic obstructive pulmonary disease; f2M, B2-microglobulin; CRP, C-reactive protein; RF, respiratory failure; NT-proBNP, N-terminal pro-brain

natriuretic peptide, Eosinopenia, eosinophil count < 0.05%10%/L; Consolidation, according to chest image; Acidaemia, pH < 7.3.

and 13.4%, respectively.® Thus, early identification of poor
prognosis in hospitalized patients with exacerbated COPD
may aid in clinical measurements, treatment intervention,
resource allocation and improvement of prognosis.

COPD is an age-associated disease and is often accom-
panied by multiple comorbidities.** Inflammation plays
important role in the pathogenesis of COPD in the periph-
eral airway, lung parenchyma, pulmonary vessels and even
in the circulation, suggesting that systemic inflammation
might also exist.”> To support this, a previous study has
also shown that systemic inflammation has significant
correlation with comorbidities, such as cardiovascular dis-
eases, diabetes and osteoporosis.”> Most importantly, the
systemic inflammation could further worsen during
exacerbations, which might significantly contribute to the
all-cause mortality.”® In addition, it has been known that
B2M produced by nucleated cells could reflect multiple
aspects of a variety of diseases. Several previous studies
have shown that concentrations of serum f2M are higher
in patients with Behget’s disease, inflammatory bowel
diease (IBD) and systemic lupus erythematosus (SLE)
than those of healthy controls, suggesting that it might be
also a useful biomarker for assessment of these autoim-
mune disease activities.”” 2’ Elevated concentrations of
serum B2M have been also observed in patients with
hemato-oncological pathology despite these patients with

the preserved renal function and solid cancers.'” It has also
shown that concentrations of serum (2M are indepen-
dently and significantly associated with major cardiovas-
cular events in patients with isolated systolic hypertension
(ISH) without severe renal insufficiency,’® and in patients
with acute coronary syndromes who underwent successful
percutaneous coronary intervention.>'

Our data showed that concentrations of serum B2M
were associated with advanced age, higher CCI updated,
lower Cecr, higher levels of serum CRP and NT-proBNP,
which are consistent with the observations of several pre-

: 3
vious reports.>*~

Taken together, these findings suggest
that B2M is a useful predictor associated with aging and
inflammation. Furthermore, these might also imply that
B2M is a potential indicator in predicting the mortality in
some population, such as elderly population, or population
with some chronic diseases, or both. This speculation has
also been supported by several previous studies, including
in elderly population,®* elderly ISH patients,*® heart fail-
ure patients®® and chronic kidney disease patients.*®

As mentioned above, f2M, as a predictor related to aging
and inflammation might not only participate in the pathogen-
esis of lung emphysema but also play role in the pathophy-
siological processes during exacerbations of COPD. It has
been known that AECOPD patients with respiratory failure,
chronic renal failure and cardiac dysfunction normally have
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Figure 2 (A, B) Survival curves of 30-day and 90-day in overall hospitalized
patients with exacerbated COPD stratified by f2M median, adjusted by age, CRP,
NT-proBNP, RF, eosinopenia, consolidation and acidaemia. (A) 30-day survival plot
stratified by B2M median (P = 0.013). (B) 90-day survival plot stratified by f2M
median (P = 0.115).

Abbreviations: COPD, chronic obstructive pulmonary disease; RF, respiratory
failure; B2M, B2-microglobulin; CRP, C-reactive protein; NT-proBNP, N-terminal
pro-brain natriuretic peptide.

poor prognosis.”>"*® Among these, respiratory failure is the
common complication of COPD exacerbation and is the most
especially common risk factor causing the death of patients
with COPD exacerbation.”” Multivariate Cox regression
analysis of the present study revealed that the elevated con-
centration of serum B2M was an independent prognostic
factor for all-cause mortality in overall exacerbated COPD
patients when adjusted for age, CRP, NT-proBNP/100, RF,
eosinopenia, consolidation and acidaemia. These further
indicate that concentration of serum 2M is a potential valu-
able predictor for the poor outcome of exacerbated COPD
patients in hospital.

We also found NT-proBNP was an independent risk
factor for 30-day and 90-day mortalities, which is

consistent with a report from a meta-analysis for both
short-time mortality and long-time mortality.” Another
study has also shown that the elevated concentration of
NT-proBNP is a prognostic indicator for early mortality,
indicating that cardiac involvement may be an important
predictor in admitted AECOPD without heart failure. '

Although univariate Cox regression analysis showed
that Ccr and CCI updated were also associated with the
increasing mortality, there was no correlation between these
two variables and mortality observed in multivariate Cox
regression analyses, suggesting that concentrations of serum
B2M might have a stronger association with 30-day and 90-
day mortality than that of Ccr and CCI. This also supports
the concept that B2M might be a comprehensive biomarker
reflecting renal function and comorbidity severity.

CRP, as a classical inflammatory marker is correlated
with the systemic inflammation and has been used to evaluate
the prognosis of patients with COPD. Although a previous
study derived from a pooled analysis has shown that there
was no significant correlation between CRP and early mor-
tality in AECOPD,*® however, another Meta-analysis indi-
cates that individuals with higher levels of CRP measured at
baseline have an association with early mortality in stable
COPD.* The differences in criteria of inclusion and data
collections might contribute to this inconsistency. In the
present cohort, CRP was also an independent prognostic
predictor for short-time mortality in overall exacerbated
COPD patients, which is consistent with the previous studies
conducted in admitted AECOPD patients.®'!

The DECAF score, reported in a prospective study by
Steer et al,'? is a simple yet effective predictor of mortality
in hospitalized patients with exacerbated COPD. We also
collected the clinical variables related DECAF score,
including eosinopenia, consolidation, acidaemia and atrial
fibrillation, but not stable-state dyspnea assessed using the
eMRCD (extended Medical Research Council (MRC) dys-
pnea) score,’' which was not available in the present
retrospective study. After the multivariate Cox regression,
we observed that eosinopenia, consolidation, acidaemia
were independent predictors for shot-time mortality in
our study in overall exacerbated COPD patients. In the
present study, atrial fibrillation was not a prognostic factor
for exacerbated COPD patients, which is not consistent
with the previous study.'”'? The different study designs
and variety of baseline characteristics of recruited patients
might contribute to the inconsistency.

It is also worth mentioning that there are several lim-
itations in the present study. First, it is a retrospective
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single-center study, although single-center study has better
homogeneity of treatment though reducing the confound-
ing factors caused by the inconsistency of therapeutic
regime, which is common in multi-center retrospective
study. Secondly, the sample size is relatively small. For
example, we did not observe that higher level of serum
B2M was associated with 30-day mortality in exacerbated
COPD patients without RF after multivariate Cox regres-
sion analyses, which might be partly due to relatively few
death cases in this group and more adjusted variables.
A larger prospective study from multi-center should be
taken into account in future. Finally, there were 197
patients among 685 hospitalized patients with exacerbated
COPD were excluded from the final analysis due to miss-
ing data on CRP or NT-proBNP, which might lead to
a selection bias. However, a comparison conducted
between the final analysis group and those of 197 patients
excluded, showed that there was no significant difference
in mortality and other clinical characteristics except for the
sex between the two groups (Supplemental Table 4). These

results suggest that there was no significant selection bias
occurred even though 197 patients were excluded from the
final analysis.

Conclusion

The elevated concentrations of serum B2M are associated
with higher 30-day and 90-day mortality in overall hos-
pitalized patients with exacerbated COPD. This might be
as an independently considerate predictor for evaluating
prognosis of these patients. It is obvious, however, that
prospective studies are warranted to further investigate
the prognostic value of serum f2M for all-cause mortality
in hospitalized patients with exacerbated COPD in the
future.

Abbreviations

B2M, B2-microglobulin; COPD, chronic obstructive pul-
monary disease; AECOPD, acute exacerbation of chronic
obstructive pulmonary disease; RF, respiratory failure;
BMI, body mass index; CCI, Charlson comorbidity
index; CRP, C-reactive protein; FEV,, forced expiratory
volume in 1s; FVC, forced vital capacity; GOLD, global
initiative for chronic obstructive lung disease; NT-proBNP,
N-terminal pro-brain natriuretic peptide, DECAF Score,
composed of extended MRC Dyspnea Score, eosinopenia,
consolidation, acidaemia and atrial fibrillation; AF, atrial
fibrillation.
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