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Summary 

Background: To investigate the changes of b2-microglobu-
lin and electrolyte in different stages of chronic obstructive
pulmonary disease (COPD) and the value of evaluating
prognosis. 
Methods: A retrospective study was undertaken on 120
patients diagnosed with COPD and treated at our respira-
tory department between February 1, 2020, and January
31, 2023. These patients were classified into three groups
based on the GOLD classification: mild (FEV1 > 81%),
moderate (51% < FEV1 ≤ 80%), and severe (FEV1 ≤ 50%).
As a control group, 40 healthy individuals who had routine
examinations during the same period were selected. The
COPD patients were then followed up and divided into a
good prognosis group (n = 67) and a poor prognosis
group (n = 53). The levels of b2-microglobulin and elec-
trolytes were measured in patients with different stages of
the disease and different prognoses. Kendall’s tau-b and
ordered logistic regression were employed to analyze how
the changes in b2-microglobulin and electrolyte levels cor-
related with disease severity. Furthermore, the prognostic
value of b2-microglobulin and electrolyte levels in COPD
was assessed using an ROC curve. 
Results: In comparison to the control group, the severity of
COPD patients displayed a notable increase in b2-
microglobulin levels, while there was a significant decrease
in levels of calcium, chlorine, potassium, and sodium.
Kendall’s tau-b correlation coefficient analysis indicated a
positive correlation between COPD severity and b2-
microglobulin, and a negative correlation between COPD
severity and levels of calcium, chlorine, potassium, and

Kratak sadr`aj

Uvod: Cilj je bio da se ispitaju promene b2-mikroglobulina i
elektrolita u razli~itim stadijumima hroni~ne opstruktivne
plu}ne bolesti (HOBP) i vrednosti procene prognoze.
Metode: Retrospektivna studija je sprovedena na 120 paci-
jenata sa dijagnozom HOBP i le~enih na na{em respira-
tornom odeljenju u periodu od 1. februara 2020. do 31. ja -
nuara 2023. Ovi pacijenti su klasifikovani u tri grupe na
osnovu GOLD klasifikacije: blagi (FEV1 > 81%), umereno
(51% < FEV1 ≤ 80%) i te{ko (FEV1 ≤ 50%). Kao kontrolnu
grupu odabrano je 40 zdravih osoba koje su u istom periodu
bile na rutinskim pregledima. Pacijenti sa HOBP su zatim
pra}eni i podeljeni u grupu sa dobrom prognozom (n = 67)
i grupu sa lo{om prognozom (n = 53). Nivoi b2-mikroglo -
bulina i elektrolita su mereni kod pacijenata sa razli~itim
stadijumima bolesti i razli~itim prognozama. Kendallova tau-
b i nare|ena logisti~ka regresija su kori{}eni da se analizira
kako su promene u b2-mikroglobulinu i nivoima elektrolita u
korelaciji sa ozbiljno{}u bolesti. tavi{e, prognosti~ka vred-
nost b2-mikroglobulina i nivoa elektrolita u HOBP je proce -
njena kori{}enjem ROC krive.
Rezultati: U pore|enju sa kontrolnom grupom, te`ina
bolesnika sa HOBP pokazala je zna~ajno pove}anje nivoa
b2-mikroglobulina, dok je do{lo do zna~ajnog smanjenja
nivoa kalcijuma, hlora, kalijuma i natrijuma. Kendallova ana -
liza koeficijenta tau-b korelacije pokazala je pozitivnu
korelaciju izme|u te`ine HOBP i b2-mikroglobulina, i nega-
tivnu korelaciju izme|u te`ine HOBP i nivoa kalcijuma, hlora,
kalijuma i natrijuma. Logisti~ka regresiona analiza je otkrila
da postoji pozitivna korelacija izme|u te`ine bolesti i b2-
mikroglobulina i negativna korelacija izme|u te`ine bolesti i
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Introduction 

Chronic obstructive pulmonary disease (COPD)
is a leading cause of morbidity and mortality globally.
It is characterized by persistent airflow limitation,
reversible to some extent, along with chronic airway
inflammation and emphysema. The World Health
Organization has included COPD as one of the »four
chronic diseases,« along with cardiovascular diseases,
cancer, and diabetes. In China, the prevalence of
COPD has been steadily increasing. Studies indicate
that the prevalence rate of COPD in adults aged 20
and above is 8.6% (1). This rate rises to 13.7% for
individuals over 40 years old and exceeds 27% for
those over 60 years old. The prevalence rate also
exhibits a gender difference, with males being affect-
ed 2.2 times more than females. In China alone, the
total number of COPD patients is nearing 100 million
(2). If left untreated, the chronic airway inflammation
and recurrent infections associated with COPD can
progress to bronchiectasis, causing further discomfort
for patients (3). Therefore, it is crucial to identify indi-
cators that can assess changes and prognosis in
COPD patients. One such indicator is b2-microglobu-
lin, a small protein involved in various physiological
processes, including immune response, inflammatory
response, and cell proliferation. b2-microglobulin pri-
marily undergoes filtration in the glomeruli followed
by reabsorption in the proximal tubules. In individuals
with COPD, the glomerular filtration rate increases as
a result of the inflammatory response and oxidative
stress, leading to elevated urinary excretion of b2-
microglobulin (4). Some studies have suggested that
b2-microglobulin may enhance the susceptibility to
age-related chronic neurodegenerative diseases by
impairing the cognitive function and regenerative
capacity of the hippocampus (5). Electrolyte imbal-
ances, such as hypokalemia and hypochloremia, are

commonly observed in COPD patients. The chronic
inflammation, hypoxia, respiratory acidosis, and other
factors associated with COPD can disrupt the kidney’s
ability to regulate electrolytes, thus contributing to
electrolyte disorders. Moreover, due to the impact of
lung function in COPD patients, hypoxia and meta-
bolic abnormalities can also contribute to electrolyte
imbalances. Severe electrolyte imbalances may
impact disease progression and patient prognosis (6).
Therefore, in this study, patients were categorized into
groups based on GOLD grade to investigate the
expression of b2-microglobulin and electrolyte levels
in individuals with different disease severity and prog-
nosis. Furthermore, the prognostic value of b2-
microglobulin and electrolyte levels in COPD patients
was examined using ROC curve analysis, aiming to
provide valuable insights for clinical disease assess-
ment and prognosis evaluation.

Materials and Methods 

General information

From February 1, 2020 to January 31, 2023, a
total of 120 COPD patients were retrospectively ana-
lyzed in our respiratory department. Inclusion criteria
for participant selection were as follows: 1) patients
were required to meet the diagnostic and treatment
criteria for chronic obstructive pulmonary disease (7);
2) patients had to exhibit significant cognitive impair-
ment and demonstrate effective cooperation in the
context of the study; moreover, they were expected to
independently complete all relevant evaluations as
required by the research; 3) patients were limited to
an age not exceeding 80 years. Conversely, exclusion
criteria were outlined as follows: 1) with major disease
that results in a life expectancy of less than 1 year,
such as a malignant tumor; 2) patients with severe

sodium. Logistic regression analysis revealed that there was
a positive correlation between disease severity and b2-
microglobulin, and a negative correlation between disease
severity and levels of calcium, chlorine, potassium, and
sodium. Furthermore, the poor prognosis group exhibited
a significant increase in b2-microglobulin levels, alongside
a significant decrease in levels of calcium, chlorine, potas-
sium, and sodium compared to the good prognosis group
(P < 0.05). ROC curve analysis demonstrated that a com-
bined detection of b2-microglobulin, calcium, chlorine,
potassium, and sodium yielded significantly higher area
under the curve, sensitivity, and specificity values compared
to single detection methods, highlighting its significant pre-
dictive value for COPD prognosis. 
Conclusions: Patients who presented with a more severe
form of the disease exhibited elevated levels of b2-
microglobulin and reduced electrolyte levels. Prognostic
accuracy was significantly enhanced when b2-microglobu-
lin and electrolyte levels were analyzed together, offering a
superior method for predicting patient outcomes.

Keywords: b2-microglobulin, electrolyte, severity of COPD

nivoa kalcijuma, hlora, kalijuma i natrijuma. Pored toga,
grupa sa lo{om prognozom pokazala je zna~ajno pove}anje
nivoa b2-mikroglobulina, uz zna~ajno smanjenje nivoa kal -
cijuma, hlora, kalijuma i natrijuma u   pore|enju sa grupom sa
dobrom prognozom (P <0,05). Analiza ROC krive je
pokazala da je kombinovana detekcija b2-mikroglobulina,
kalcijuma, hlora, kalijuma i natrijuma dala zna~ajno ve}u
povr{inu ispod krive, osetljivost i vrednosti specifi~nosti u
pore|enju sa pojedina~nim metodama detekcije, nagla{a -
vaju}i njegovu zna~ajnu prediktivnu vrednost za prognozu
HOBP.
Zaklju~ak: Pacijenti koji su imali te`i oblik bolesti su ispoljili
povi{en nivo b2-mikroglobulina i smanjen nivo elektrolita.
Prognosti~ka ta~nost je zna~ajno pobolj{ana kada su b2-
mikroglobulin i nivoi elektrolita analizirani zajedno, nude}i
superiorni metod za predvi|anje ishoda pacijenata.

Klju~ne re~i: b2-mikroglobulin, elektrolit, ozbiljnost
HOBP
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hepatic and renal dysfunction were not considered
eligible; 3) individuals with incomplete clinical data or
whose disease had worsened were also excluded.

Research methods 

Collection of serum samples

In the morning, the participants provided a 5 mL
blood sample from the cubital vein while in a fasting
state. The blood was then placed in an EDTA vacuum
collection tube to prevent coagulation. To obtain the
supernatant, a low temperature and high-speed cen-
trifuge (EppendorfAG, model: 5425R) was used at a
speed of 4500 r/min. The resulting supernatant was
stored at -80  in a cryogenic refrigerator (TH-86-500-
LA).

Follow-up

COPD patients were divided into a good prog-
nosis group of 67 cases and a poor prognosis group
of 53 cases based on their disease remission or dete-
rioration 28 days after admission. The group with
good prognosis was considered based on the
improvement of the patient’s condition, while the
group with poor prognosis was considered based on
the deterioration of the patient’s condition (such as
increased white blood cell count and inflammatory
cell count, respiratory frequency exceeding 20
times/min, changes in consciousness status, and ele-
vated PaCO2) (8).

Detection of serum indexes

The concentration of serum b2-microglobulin in
patients with varying stages and prognosis was
assessed using an automated biochemical analyzer
(URIT-8036, Chengdu Yike Instruments and Equip -
ment Co., Ltd., Chengdu, China). To determine the
levels of serum b2-microglobulin in patients with dif-
ferent stages and prognosis, an electrolyte analyzer
(HC-9886, Shenzhen Hangchuang Medical Equip -
ment Co., Ltd., Shenzhen, China) was employed.

Statistical analysis

The data analysis in this study was performed
using the Statistic Package for Social Science (SPSS)
23.0 statistical software (IBM, Armonk, NY, USA).
The patients were classified according to the GOLD
classification into three groups: mild group (FEV1 >
81%), moderate group (n = 37), and severe group
(FEV1 ≤ 50%) (9). The measurement data, such as
b2-microglobulin and electrolyte index, were exam-
ined using an independent sample t-test. To compare
multiple groups, a single factor analysis of variance
was utilized. The data related to sex and other counts
were represented using (example (%)), and the com-
parison between groups was conducted using a c2

test. Kendall’s tau-b and ordered logistic regression
analysis were employed to investigate the relationship
between changes in b2-microglobulin and electrolyte
levels and disease severity. The prognostic value of
b2-microglobulin and electrolyte levels in patients
with COPD was assessed through ROC curve analy-
sis. The observed differences were found to be statis-
tically significant with a significance level of P < 0.05.

Results 

The mild group consisted of 34 males and 20
females, with an average age of (53.94 ± 6.01)
years. Similarly, the moderate group had 20 males
and 17 females, and the average age was (52.60 ±
6.46) years. In the severe group, there were 15 males
and 14 females, with an average age of (53.00 ±
7.79) years. To establish a control group, 40 healthy
subjects who underwent routine examination during
the same period were selected, with an average age
of (53.35 ± 5.52) years, including 25 males and 15
females. No statistically significant differences were
observed in the general data between the patient
groups and the control group (P > 0.05). Additio -
nally, there were no statistically significant differences
in age, sex, and other general data among the differ-
ent patient groups (P > 0.05). The detailed data can
be found in Table I.

Table I General data analysis and comparison.

Group N Age years Gender % Smoking history %

Male Female

Control group 40 53..27±6.96 25 62.50 15 37.50 13 32.50

Mild group 54 53.84±5.60 34 62.96 20 37.04 17 31.48

Moderate group 37 52.69±6.41 20 54.05 17 45.95 16 43.24

Severe group 29 53.09±7.24 15 51.72 14 48.28 15 51.72

F 0.25 1.555 4.231

P 0.864 0.670 0.238



Analysis of b2-microglobulin and electrolyte 
levels in patients with different stages of COPD

In comparison to the control group, the mild
group exhibited a significant increase in the level of
b2-microglobulin, as well as a significant decrease in
the levels of calcium, chlorine, potassium, and sodi-
um (P < 0.05). Similarly, when comparing the mod-
erate group to itself, there was a notable decrease in
the levels of calcium, chlorine, potassium, and sodi-
um (P < 0.05). However, when comparing the mod-
erate group to the severe group, there was a signifi-
cant increase in the level of b2-microglobulin in the
severe group, accompanied by significant reductions

in calcium, chlorine, potassium, and sodium (P <
0.05). The detailed data can be found in Table II and
Figure 1.

Kendall’s tau-b correlation analysis

According to Kendall’s tau-b correlation coeffi-
cient test, the severity of COPD is positively correlated
with b2-microglobulin (Kendall’s tau-b=0.790,
P<0.05), and negatively correlated with calcium,
chloride, potassium, and sodium levels (Kendall’s tau-
b=-0.751, -0.774, -0.757, -0.768, P<0.05).
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Table II COPD comparison of b2-microglobulin and electrolyte levels in patients with different stages of disease.

Group N b2-microglobulin
(mg/L)

Calcium 
(mmol/L)

Chlorine
(mmol/L)

Potassium
(mmol/L)

Sodium 
(mmol/L)

Control group 40 1.40±0.27 2.64±0.69 107.84±3.77 4.25±0.68 142.70±5.52

Mild group 54 1.73±0.82a 2.38±0.52 a 101.86±4.73a 4.01±0.50a 137.33±4.87a

Moderate group 37 2.53±1.10ab 2.15±0.19 ab 96.23±3.58ab 3.72±0.49ab 133.52±5.72ab

Severe group 29 2.98±0.73abc 1.91±0.30 abc 91.80±4.62abc 3.33±0.35abc 121.79±3.43abc

F 30.050 14.450 94.980 19.320 102.700

P <0.001 <0.001 <0.001 <0.001 <0.001

Figure 1 The comparison of b2-microglobulin and electrolyte levels in patients with 1COPD at different stages is presented. (A)
depicts the juxtaposition of b2-microglobulin levels in the various groups. (B) showcases the contrast in calcium levels among the
groups. (C) emphasizes the variability in chlorine levels across the groups. (D) highlights the divergen ce in potassium levels among
the groups. Lastly, E demonstrates the disparities in sodium levels within all groups. It is worth noting that statistical analysis indicated
significant differences (aP < 0.05) when compared to the control group, mild group (bP < 0.05), and moderate group (cP < 0.05).
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Table III The relationship between the changes of b2-microglobulin and electrolyte levels and the severity of the disease.

Table IV Analysis of b2-microglobulin and electrolyte levels in patients with different prognosis.

Index b S.E. Wald P

b2-microglobulin 0.126 0.041 11.482 0.016

Calcium -0.119 0.097 6.751 0.042

Chlorine -0.136 0.115 17.540 0.007

Potassium -0.179 0.173 10.576 0.020

Sodium -0.063 0.120 8.667 0.037

Figure 2 The analysis of b2-microglobulin and electrolyte levels in patients with varying prognoses. (A) comparison of b2-
microglobulin levels between the two groups; (B) comparison of calcium levels between the two groups; (C) comparison of chlorine
levels between the two groups; (D) comparison of potassium levels between the two groups; (E) comparison of sodium levels
between the two groups; Note: aP < 0.05 compared with the good prognosis group.

Group N b2-microglobulin
(mg/L)

Calcium
(mmol/L)

Chlorine
(mmol/L)

Potassium
(mmol/L)

Sodium 
(mmol/L)

Good prognosis group 67 1.53±0.64 2.51±0.70 104.93±4.18 4.12±0.69 140.06±6.63

Poor prognosis group 53 3.07±1.27 1.89±0.58 90.71±5.52 3.14±0.52 119.75±7.68

t 8.641 5.190 16.060 8.587 15.535

P <0.001 <0.001 <0.001 <0.001 <0.001
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Sequential Logistics regression analysis

After adjusting for multiple confounding factors
such as gender and age in multivariate analysis, b2-
microglobulin, calcium, chloride, potassium, and
sodium were used as variables in the logistic regres-
sion analysis. Regression analysis showed that b2-
microglobulin had a significant positive correlation
with the severity of the disease (P<0.05), while calci-
um, chloride, potassium, and sodium had a signifi-
cant negative correlation with the severity of the dis-
ease (P<0.05)

Analysis of b2-microglobulin and electrolyte lev-
els in patients with different prognosis

In contrast to the group with favorable progno-
sis, the poor prognosis group exhibited a noteworthy
elevation in b2-microglobulin levels, accompanied by
a significant decrease in calcium, chlorine, potassi-
um, and sodium levels (P < 0.05) according to Table
IV and Figure 2.

Table V The prognostic value of b2-microglobulin and electrolyte levels in patients with COPD.

Figure 3 ROC curve analysis of b2-microglobulin and electrolyte levels in predicting the prognosis of COPD.

Index Area under curve Sensitivity (%) Specificity (%) Cut-off value Truncation value 95%CI

b2-microglobulin 0.783 62.26 88.06 36.73 1.86 mg/L 0.694~0.873

Calcium 0.742 88.68 55.22 56.55 2.23 mmol/L 0.654~0.831

Chlorine 0.795 81.13 64.18 44.10 100.59 mmol/L 0.717~0.873

Potassium 0.718 67.93 68.66 54.90 3.97 mmol/L 0.625~0.811

Sodium 0.751 54.72 94.03 48.51 135.88 mmol/L 0.657~0.846

Joint 0.912 92.45 77.61 88.68 — 0.862~0.961
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ROC curve analysis

ROC curve analysis demonstrated that the b2-
microglobulin, calcium, and chlorine exhibited an
area under the curve of 0.783, with sensitivity and
specificity reaching 62.26% and 88.06% respectively.
The area under the curve for chlorine detection was
calculated as 0.795, while the sensitivity and speci-
ficity were determined to be 81.13% and 64.18%
respectively. Potassium detection displayed an area
under the curve of 0.718, with sensitivity and speci-
ficity values of 67.93% and 68.66% respectively. In
terms of sodium detection, the area under the curve
was found to be 0.751, sensitivity reached 54.72%,
and specificity was determined to be 94.03%.
Moreover, joint detection exhibited a considerably
higher area under the curve of 0.912, as well as a
sensitivity and specificity of 92.45% and 77.61%
respectively. It is noteworthy that combined detection
yielded significantly higher values for the area under
the curve, sensitivity, and specificity compared to sin-
gle detection methods, thus showcasing its potential
in predicting the prognosis of COPD. For further
details, refer to Table V and Figure 3.

Discussion

COPD is a prevalent, manageable, and prevent-
able respiratory condition encountered in clinical set-
tings. The primary pathophysiological changes asso-
ciated with COPD involve limited airflow and airway
blockage. Prolonged smoking is currently recognized
as the most prevalent and prominent cause, with the
additional risk of COPD elevated by prolonged expo-
sure to occupational dust and chemical gases. The
deterioration of COPD is a pivotal occurrence in the
disease’s progression, potentially leading to increased
hospitalization rates and readmissions, as well as
exacerbating the condition (10). It is commonly
acknowledged that age, heart failure, and long-term
oxygen therapy are influential factors impacting
patient prognosis (11,12). However, the extent to
which b2-microglobulin and electrolyte levels can
serve as prognostic indicators necessitates further
investigation.

b2-microglobulin, a protein synthesized by vari-
ous amino acids, plays a crucial role in the immune
system. Past research has indicated that it may serve
as a significant risk factor for cardiovascular disease
and a valuable marker for renal injury. Chronic
obstructive pulmonary disease (COPD), a multifac-
eted pulmonary and systemic condition, involves
mechanisms such as inflammation, autophagy, aging,
and epithelial-to-mesenchymal transition (EMT) and
fibrosis (13,14). Moderate to severe COPD patients
often exhibit pulmonary diffusion impairment, char-
acterized by EMT of alveolar epithelial cells, thicken-
ing of alveolar walls/septa, and damage to the alveo-
lar capillary membrane detected through pulmonary

function tests (DLCO and/or DLCO/VA) (15,16).
Recent findings suggest an increase in the expression
of b2-microglobulin in alveolar epithelial cells, indi-
cating its possible involvement in COPD progression.
Multiple studies have demonstrated significantly ele-
vated levels of b2-microglobulin in the plasma and
alveolar fluid of COPD patients, potentially inducing
epithelial cell senescence and contributing to the
development of lung diseases. Further investigations
have shown that increased concentrations of b2-
microglobulin are associated with a higher risk of
mortality, rendering it a valuable prognostic indicator
for poor outcomes in COPD patients (17–21). In the
present study, b2-microglobulin levels exhibited a
gradual increase corresponding to COPD severity.
Logistic regression analysis and Kendall’s tau-b corre-
lation analysis both revealed a significant positive cor-
relation between b2-microglobulin levels and disease
severity. Additionally, b2-microglobulin showed prom-
ising predictive value in terms of COPD prognosis.
These findings collectively underscore the importance
of monitoring b2-microglobulin levels, enabling time-
ly evaluation of patient conditions and facilitating
early intervention and treatment for COPD, thereby
potentially improving patient prognoses. Pulmonary
manifestations, such as airway obstruction, alveolar
inflammation, and fibrosis in individuals with COPD,
contribute to increased permeability of the alveolar-
capillary membrane. This heightened permeability
leads to the exudation of electrolytes from blood ves-
sels into the alveoli, causing electrolyte imbalances.

Maintaining an appropriate balance of elec-
trolytes is crucial for regulating bodily functions and
promoting overall health. Even the slightest deviation
from normal levels of electrolyte concentration can
lead to a range of issues, including the potential for
fatal consequences. However, electrolyte disorders
often go unnoticed, particularly in patients with
chronic obstructive pulmonary disease (COPD), who
may already suffer from complications such as respi-
ratory failure and malnutrition. The occurrence of
electrolyte disturbances in patients with COPD can
further exacerbate their condition. The causes of elec-
trolyte imbalance in COPD patients may include fac-
tors such as malnutrition, which impairs the body’s
ability to absorb and utilize electrolytes, as well as the
use of certain medications commonly prescribed for
COPD, such as bronchodilators, diuretics, and antibi-
otics. For instance, diuretics can lead to the depletion
of potassium and chloride levels, resulting in
hypokalemia and hypochloremia respectively.
Additionally, COPD patients are at an increased risk
of developing respiratory acidosis due to compro-
mised lung function and impaired ventilation capabil-
ities.

In acidosis, the distribution of electrolytes in the
intracellular and extracellular fluids will undergo
changes, leading to an imbalance in electrolytes.
Hence, accurately and promptly identifying potential
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danger signals of patients and intervening in a timely
manner are crucial to reducing mortality and improv-
ing the prognosis in the context of COPD and elec-
trolyte disorders. The most common electrolyte disor-
ders involve imbalances in sodium, potassium,
chlorine, and calcium. A study on lung disease dis-
covered that deceased patients had significantly lower
levels of serum sodium and calcium compared to sur-
viving patients, and these levels showed a negative
correlation with the severity of the patients’ condition,
potentially serving as protective factors against death
(22). The study’s findings demonstrated that as the
disease’s severity increased, the levels of serum calci-
um, chlorine, potassium, and sodium significantly
decreased. Furthermore, poor prognosis patients
exhibited lower levels of these electrolytes, emphasiz-
ing the significant correlation between serum elec-
trolyte levels and the patients’ condition. Moreover,
the study revealed that combined examinations play a
vital role in predicting patients’ prognosis. Analysis of
electrolyte imbalances in serum may exacerbate res-
piratory muscle fatigue in COPD patients, as these
imbalances affect the ion concentrations in intracellu-
lar and extracellular fluids, thereby impacting muscle
contraction and relaxation, which aggravates respira-
tory muscle fatigue (23, 24). Additionally, electrolyte
disturbances can lead to disruptions in body fluid
metabolism, contributing to increased pulmonary cir-
culation load and worsening pulmonary hypertension.
Furthermore, electrolyte disorders can influence the
function of ion channels in cardiomyocytes, resulting

in abnormal myocardial contraction and relaxation,
thereby elevating the risk of cardiovascular disease
(25, 26).

In summary, patients with a more severe form of
the disease exhibit elevated levels of b2-microglobulin
and decreased levels of electrolytes. The combined
assessment of b2-microglobulin and electrolyte levels
demonstrates significant prognostic value for patient
outcomes. By accurately evaluating b2-microglobulin
and electrolyte levels, clinicians can make informed
judgments regarding patient conditions and progno-
sis, enabling the implementation of effective treat-
ment strategies to mitigate disease progression and
improve patient prognosis. Nonetheless, it is impor-
tant to acknowledge the limitations of this study. The
sample size of patients included in our study was
small, which may have skewed our findings. More
prospective multicenter studies are needed to further
validate our conclusions. Due to time constraints, only
a single serum sample was collected, potentially fail-
ing to capture dynamic changes over time. Additio -
nally, despite adjustments for various confounding
factors, the possibility of uncontrolled confounding
cannot be entirely ruled out. Therefore, future
research is warranted to validate these findings.

Conflict of interest statement

All the authors declare that they have no conflict
of interest in this work.



954 Wang et al.: b2-microglobulin, electrolytes in COPD: Prognostic significance

10. Christenson SA, Smith BM, Bafadhel M, Putcha N.
Chronic obstructive pulmonary disease. Lancet 2022;
399(10342): 2227–42.

11. Ji Z, Hernandez VJ, Bellon CJ, Gallo GV, Recio MB,
Cerezo LA, et al. Influence of Pneumonia on the Survival
of Patients with COPD. J Clin Med 2020; 9(1): 230.

12. Safiri S, Carson-Chahhoud K, Noori M, Nejadghaderi
SA, Sullman M, Ahmadian HJ, et al. Burden of chronic
obstructive pulmonary disease and its attributable risk
factors in 204 countries and territories, 1990–2019:
results from the Global Burden of Disease Study 2019.
Bmj-Brit Med J 2022; 378: e069679.

13. Shi F, Sun L, Kaptoge S. Association of beta-2-microglob-
ulin and cardiovascular events and mortality: A systemat-
ic review and meta-analysis. Atherosclerosis 2021; 320:
70–8.

14. Fang H, Zhang Q, Jin L. Association of beta-2-
microglobulin with cardiovascular and all-cause mortality
in the general and non-CKD population. Medicine 2023;
102(11): e33202.

15. Jolly MK, Ward C, Eapen MS, Myers S, Hallgren O,
Levine H, et al. Epithelial-mesenchymal transition, a
spectrum of states: Role in lung development, homeosta-
sis, and disease. Dev Dynam 2018; 247(3): 346–58.

16. Okutomo K, Fujino N, Yamada M, Saito T, Ono Y, Okada
Y, et al. Increased LHX9 expression in alveolar epithelial
type 2 cells of patients with chronic obstructive pul-
monary disease. Respir Investig 2022; 60(1): 119–28.

17. Gao N, Wang Y, Zheng CM, Gao YL, Li H, Li Y, et al.
beta(2)-Microglobulin participates in development of
lung emphysema by inducing lung epithelial cell senes-
cence. Am J Physiol-Lung C 2017; 312(5): L669–77.

18. Wu Z, Yan M, Zhang M, Wu N, Ma G, Wang B, et al.
beta2-microglobulin as a biomarker of pulmonary fibro-

sis development in COPD patients. Aging (Albany Ny)
2020; 13(1): 1251–63.

19. Mao W, Wang J, Zhang L, Wang Y, Wang W, Zeng N, et
al. Serum beta2-Microglobulin is Associated with
Mortality in Hospitalized Patients with Exacerbated
Chronic Obstructive Pulmonary Disease. Int J Chronic
Obstr 2020; 15: 723–32.

20. Mabillard H, Sayer JA. Electrolyte Disturbances in SARS-
CoV-2 Infection. F1000Res 2020; 9: 587.

21. Pourfridoni M, Abbasnia SM, Shafaei F, Razaviyan J,
Heidari-Soureshjani R. Fluid and Electrolyte Disturbances
in COVID-19 and Their Complications. Biomed Res Int
2021; 2021: 6667047.

22. Ogan N, Gunay E, Baha A, Candar T, Akpinar EE. The
Effect of Serum Electrolyte Disturbances and Uric Acid
Level on the Mortality of Patients with Acute Exacerbation
of Chronic Obstructive Pulmonary Disease. Turk Thorac
J 2020; 21(5): 322–8.

23. Zilberman-Itskovich S, Rahamim E, Tsiporin-Havatinsky
F, Ziv-Baran T, Golik A, Zaidenstein R. Long QT and
death in hospitalized patients with acute exacerbation of
chronic obstructive pulmonary disease is not related to
electrolyte disorders. Int J Chronic Obstr 2019; 14:
1053–61.

24. Lindner G, Herschmann S, Funk GC, Exadaktylos AK,
Gygli R, Ravioli S. Sodium and potassium disorders in
patients with COPD exacerbation presenting to the emer-
gency department. Bmc Emerg Med 2022; 22(1): 49.

25. Skogestad J, Aronsen JM. Hypokalemia-Induced
Arrhythmias and Heart Failure: New Insights and
Implications for Therapy. Front Physiol 2018; 9: 1500.

26. Tse G, Li K, Cheung C, Letsas KP, Bhardwaj A, Sawant
AC, et al. Arrhythmogenic Mechanisms in Hypo kala -
emia: Insights From Pre-clinical Models. Front Cardiovasc
Med 2021; 8: 620539.

   
     Received: April 22, 2024
     Accepted: June 27, 2024



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /SRL ()
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1800 1800]
  /PageSize [14400.000 14400.000]
>> setpagedevice


