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Abstract

Objectives: 1) To describe the clinical and paraclinical characteristics of patients with chronic obstructive
pulmonary disease (COPD); 2) To investigate serum Sclerostin concentration and its relationship and
correlation with 6-minute walking distance, symptom groups and ABE groups in patients with COPD.

Materials and methods: Cross-sectional study on 43 male patients with COPD admitted to the Department
of Internal Medicine - Endocrinology - Rheumatology, Hue University of Medicine and Pharmacy Hospital,
and the Department of Endocrinology - Pulmonology, Hue Central Hospital from July 2024 to June 2025.

Results: The average age and BMI of the study group were 62.58 + 8.05 years and 20.92 + 3.01 kg/
m2, respectively. Patients in the study group smoked 36.77 + 18.83 pack-years. The proportion of patients
in the GOLD |, II, Il and IV groups were 2.3%, 58.1%, 27.9% and 14.0%, respectively. The average number
of acute episodes was 1.24 + 2.03 acute episodes/year. 58.1% of patients were in the multiple symptoms
group and 41.9% of patients were in the few symptoms group. In addition, the proportions of patients in
groups A, B and E were 25.6%, 34.9% and 39.5%, respectively. Serum sclerostin concentration in group E was
statistically significantly lower than that in groups A and B (p < 0.05). The area under the ROC curve (AUC) of
serum sclerostin concentration to identify stage E was 0.774 (p < 0.001). With a cut-off point < 6.330 pmol/I,
serum sclerostin concentration showed a moderate ability to discriminate stage E with a sensitivity of 88%
and a specificity of 69% (95%Cl: 0.629 — 0.921). There was a positive correlation between serum sclerostin

concentration and 6-minute walk distance (r = 0.305, p < 0.05).
Conclusion: Serum sclerostin concentration may be a potential biomarker for disease stage and exercise

capacity in patients with COPD.
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1. INTRODUCTION

The Wnt signaling cascade is the main regulator
of development throughout the animal kingdom,
and Wnt is also the main driver of most tissue stem
cell typesin adult mammals [1]. Sclerostin, a negative
regulator of Wnt signaling, is an essential molecule
involved in skeletal remodeling and homeostasis.
However, sclerostin is not only a component of the
skeletal system but is also present in other organs
such as cartilage, liver, kidney, heart, and lung [2][3].
By binding to LRP4 and LRP 5/6, sclerostin prevents
the formation of the Wnt receptor—LRP5/6—Frizzled
receptor complex. B-catenin is phosphorylated and
translocated to the proteasome for degradation [4]
[5]. Patients with COPD have abnormal regulation of
classical and non-classical Wnt signaling pathways
[6]. In COPD, the Wnt signaling pathway plays a

crucial immunoregulatory role in inflammation
and airway remodeling [1]. Research on the
role of sclerostin in pulmonary diseases such as
pulmonary hypertension, hypoxemia, and COPD
has been proposed in recent years [7][8][9][10][11].
Therefore, a hypothesis has been raised that there is
a relationship between serum sclerostin levels and
clinical and paraclinical factors in COPD. Hence, we
conducted this preliminary study with 2 objectives:

1. To describe the clinical and paraclinical
characteristics of patients with Chronic Obstructive
Pulmonary Disease.

2. To investigate serum sclerostin concentration
and its relationship and correlation with 6-minute
walking distance, symptom groups, and ABE stages
in patients with COPD.
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2. MATERIALS AND METHODS

2.1. Study subjects: Our study enrolled 43 male
patients with COPD admitted to the Department of
Internal Medicine - Endocrinology - Rheumatology,
Hue University of Medicine and Pharmacy Hospital,
and the Department of Endocrinology - Pulmonology,
Hue Central Hospital from July 2024 to June 2025.

Inclusion criteria: Patients were diagnosed with
COPD according to GOLD 2024 with a combination
of a history of exposure to risk factors, appropriate
clinical symptoms, and spirometry results with a
FEV1/FVCratio<0.7 after bronchodilator reversibility
test.

Exclusion criteria: Currently using drugs that
affect bone absorption, using oral glucocorticoids
within 8 weeks, having diseases that affect bone
metabolism, such as primary hyperparathyroidism,
diseases that cause hyper or hypocalcemia, fractures
due to osteoporosis or trauma, sarcoidosis, cancer,
acute renal failure or chronic kidney disease,
rheumatoid arthritis, sarcopenia or patients unable
to cooperate in participating in the study.

2.2. Research methods

- Study design: Cross-sectional descriptive study.

- After providing informed consent, patients
were asked about their medical history and clinical
examination by a respiratory specialist.

- Serum sclerostin concentration was measured
using a commercially available ELISA kit (Abbexa
Ltd., Cambridge, UK) following the manufacturer’s
instructions. All samples were analyzed in duplicate,
and the mean value was used for analysis to minimize
measurement variability.

- The 6-minute walk test (6MWT) was performed
according to the standardized guidelines of the
American Thoracic Society and the ATS/ERS technical
standards. Spirometry was performed according
to the standardized guidelines of the American
Thoracic Society and European Respiratory Society
(ATS/ERS 2019).

2.3. Data processing

- Data were entered via Microsoft Excel and
processed using SPSS 20.0.

- The distribution of quantitative variables was
tested using the Shapiro-Wilk test.

- For quantitative variables with a normal
distribution, the mean and standard deviation (X
+ SD) were calculated. For quantitative variables
with a non-normal distribution, the median and
interquartile range were calculated.

- Two means with a normal distribution were
compared using the Independent t-test. Two groups

with a non-normal distribution were compared using
the Mann-Whitney U-test.

- The correlation coefficient r was used to assess
the inter-variable relationships. Pearson correlation
was applied to continuous variables with a normal
distribution. For ordinal or continuous variables
that did not follow a normal distribution, Spearman
correlation was used.

- The ROC curve was used to evaluate the ability
of serum sclerostin to discriminate stage E. The cutoff
point, sensitivity, specificity, positive predictive
value, and negative predictive value were calculated.

- A p-value < 0.05 was considered statistically
significant.

3. RESULTS
3.1. Clinical and paraclinical characteristics of
patients with COPD
Table 1. General characteristics of the study
group
Characteristics X+ SD
Average age (years) 62.58 + 8.05
BMI (kg/m?) 20.92 +3.01
Smoking status (pack-year) 36.77 £ 18.83

6-minute walking distance (m) 375.12 £ 114.33
The mean age of the study group was 62.58 +
8.05 years, and the BMI was 20.92 + 3.01 kg/m2.
Patients in the study group smoked 36.77 + 18.83
pack-years, and the average distance walked during
the 6-minute walk test was 375.12 + 114.33 meters.
Table 2. Severity of obstructive airflow
obstruction on spirometry and number of
exacerbations in the past 12 months

Airflow obstruction severity n %
GOLD | 1 2.3
GOLD Il 24 58.1
GOLD Il 12 27.9
GOLD IV 6 14.0
Number of exacerbations n %
0-1 31 72.1
22 12 27.9

Minimum: 0, maximum: 8
Mean 1.24+2.03

Patients in the GOLD Il group accounted for the
majority, with a rate of 58.1% and the GOLD | group
had the lowest rate (2.3%). 72.1% of patients had 0-1
acute episodes in the past year. 27.9% of patients
had 2 or more acute episodes in the past year.
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Table 3. Classification of symptom groups and ABE

stages

Symptom group n Percentage (%)
Severe symptoms 25 58.1
(CAT 210 or mMMRC > 1)
Few symptoms 18 41.9
(CAT <10 and mMRC =0 - 1)
ABE stage n Percentage (%)
A 11 25.6
B 15 34.9
E 17 39.5
Total 43 100

58.1% of patients were in the severe symptom
group, and 41.9% were in the few symptom group.
The proportions of patients in groups A, B, and E
were 25.6%, 34.9% and 39.5%, respectively.

3.2. Relationship and correlation between
serum sclerostin concentration and symptom
groups, ABE stages and 6-minute walk distance in
patients with COPD

Table 4. The relationship between serum sclerostin
concentrations and symptom groups and ABE stages

S’(ﬂ:gf/tl')" %SD %+ SD P
Symptom Severe Few >0.05
groups symptoms  symptoms

6.88+1.60 6.22+0.93
ABE stage AandB E <0.05
6.88+1.60 5.40+1.54

There was no statistically significant difference in
serum sclerostin concentration between the highly
symptomatic and the less symptomatic groups (p >
0.05). Serum sclerostin concentration in group E was
statistically significantly lower than that in groups A
and B (p < 0.05).
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Figure 1. ROC curve of serum sclerostin in
predicting ABE stages
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The area under the ROC curve (AUC) of serum
sclerostin concentration to predict stage E was 0.774
(p < 0.001). With a cut-off point < 6.330 pmol/I,
serum sclerostin concentration was able to predict
stage E with a sensitivity of 88% and a specificity of
69% (95%Cl: 0.629 — 0.921).
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Figure 2. Correlation between serum sclerostin
concentration and 6-minute walk distance
There was a positive weak correlation between
serum sclerostin concentration and 6-minute walk
distance (r = 0.305, p < 0.05).

4. DISCUSSION

4.1. Clinical and paraclinical characteristics of
patients with COPD

Our preliminary study was conducted on 43
patients with COPD. The mean age and BMI of the
study group were 62.58 * 8.05 years and 20.92 +
3.01 kg/m2, respectively. Patients in the study
group smoked 36.77 * 18.83 packs/year. The
proportion of patients in the GOLD |, II, Ill, and IV
groups in our study was 2.3%, 58.1%, 27.9% and
14.0%, respectively. The mean number of acute
episodes in the study group was 1.24 + 2.03 acute
episodes/year.

GOLD 2024 definesthe highly symptomaticgroup
as patients with a CAT score of 10 or mMRC score of
2, and the less symptomatic group as patients with
a CAT score of less than 10 and mMRC score of less
than 2 [12]. Unlike previous versions of GOLD, since
2017, the ABCD assessment tool has been revised
to separate the spirometry results from the ABCD
group [13]. In 2023, the ABCD assessment tool was
revised to ABE with the combination of groups C
and D to form group E [14]. GOLD 2024 and 2025
still apply the ABE stage assessment tool for the
diagnosis, management, and prevention of COPD
[12][15]. In our study, 58.1% of patients belonged
to the highly symptomatic group, and 41.9% of
patients belonged to the less symptomatic group.
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In addition, the proportion of patients in groups A,
B, and E was 25.6%, 34.9% and 39.5%, respectively.

4.2. Relationship and correlation between
serum sclerostin concentration and symptom
group, ABE stage and 6-minute walk distance in
patients with COPD

Sclerostin is a glycoprotein encoded by the SOST
gene [16]. Although bone cells are the major cellular
source of sclerostin, SOST RNA is also expressed in
other human and mouse tissues such as cartilage,
kidney, heart, liver, epididymis, vas deferens, pyloric
sphincter, carotid artery, lung, and parts of the
central nervous system [5]. Recently, many studies
have shown the relationship of sclerostin to vascular
calcification and cardiovascular diseases, endocrine
diseases,and otherorgans[17][18][19]. However, the
understanding of the role of sclerostin in respiratory
diseases, especially COPD, is limited. Worldwide,
there have been 2 studies on the concentration and
role of serum sclerostin in patients with COPD [7]
[11]. In Vietnam, to date, there has been no study
examining this issue. Our study showed that serum
sclerostin concentration was not related to symptom
group but was related to ABE stage. Specifically,
serum sclerostin concentration in group E (5.40
+ 1.54 pmol/l) was statistically lower than that in
groups A and B (6.88 + 1.60 pmol/l, p < 0.05). In
addition, we also evaluated the ROC curve to find
the cut-off point to distinguish between the AB
stage and the E stage. The results showed that the
area under the ROC curve (AUC) of serum sclerostin
concentration to predict E stage was 0.774 (p <
0.001). With a cut-off point < 6.330 pmol/l, serum
sclerostin concentration showed a moderate ability
to discriminate E stage with a sensitivity of 88% and
a specificity of 69% (95%Cl: 0.629 — 0.921).

In clinical practice, the 6-minute walk test is
commonly used to assess changes in the ability to
perform physical activities in patients with COPD,
with the result recorded as the distance walked in
6 minutes. This test helps assess the effectiveness
of treatments such as oxygen therapy, long-term
ICS treatment, pulmonary rehabilitation, and lung
volume reduction surgery [20]. In addition, the
6-minute walk test is also a factor in the prognosis
of disease as well as the prognosis of death in
patients with COPD. In patients with moderate to
severe COPD, the average distance walked is 283—
388 meters, with a range of up to 160-600 meters.
Distance walked decreased by 19% (mean 16 m/
year) over a 5-year period in patients with stage 3
COPD (FEV1 30-50%), while it decreased by 26%

in patients with stage 4 COPD (FEV1 < 30%) [20].
Furthermore, this test helps quantify the degree of
disability, establish an exercise program, identify
appropriate patient groups for the use of a walker,
and record hypoxemia during exercise in patients
with COPD [21]. Our study results showed a positive
correlation between serum sclerostin concentration
and 6-minute walking distance (r = 0.305, p < 0.05).
Our results are also similar to the study of Amado
et al., with a positive correlation between serum
Sclerostin concentration and 6-minute walking
distance (r =0.192, p = 0.024) [7].

This study has several limitations. Firstly, the
sample size is relatively small, which may limit the
statistical power and reduce the generalizability of
the findings. Secondly, this was a cross-sectional
study; therefore, causal relationships between
serum sclerostin concentration and disease severity
or exercise capacity cannot be established. Given
the cross-sectional design and limited sample size,
these findings should be considered exploratory and
hypothesis-generating. Finally, the study population
included only male patients, which may introduce
gender-related bias.

5. CONCLUSION

Serum sclerostin concentration in group E was
statistically significantly lower than in groups A and
B. With a cut-off point of < 6.330 pmol/l, serum
sclerostin concentration showed a moderate ability
to discriminate stage E with a sensitivity of 88%
and a specificity of 69%. There was a positive weak
correlation between serum sclerostin concentration
and 6-minute walking distance.
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