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Summary 

Background: Chronic obstructive pulmonary disease
(COPD) is one of the most common respiratory diseases
worldwide, with an increasing incidence in recent years. In
this study, we analysed the relationship between inter-
leukin-8 (IL-8), interleukin-10 and COPD to provide a ref-
erence for clinical diagnosis and treatment in the future. 
Methods: A randomised controlled trial was conducted on
56 COPD patients and 56 concurrent healthy volunteers
who visited our hospital from March 2022 to December
2022. Among them, COPD patients served as the research
group, and healthy volunteers served as the control group.
To compare the IL-8 and IL-10 of the two groups and to
analyse the relationship between IL-8, IL-10 and lung func-
tion, nutrient proteins, clinical efficacy and prognosis of the
research group. 
Results: IL-8 was higher in the study group than in the con-
trol group and was negatively correlated with lung function
indices and nutrient proteins (P<0.05). IL-10 in the
research group was lower than in the control group, and
there was a positive correlation with lung function indexes
and nutritional proteins (P<0.05). After treatment, IL-8
was lower, and IL-10 was higher in the research group
(P<0.05). In addition, IL-8 and IL-10 in the research group
demonstrated excellent assessment of COPD occurrence,
sleep disturbance, and prognostic recurrence. 
Conclusions: IL-8 and IL-10 not only directly participate in
the occurrence of COPD by affecting the human immune

Kratak sadr`aj

Uvod: Hroni~na opstruktivna bolest plu}a (HOBP) je jedna
od naj~e{}ih respiratornih bolesti u svetu, sa rastu}om inci-
dencijom u poslednjim godinama. U ovoj studiji smo ana -
lizirali odnos izme|u interleukina-8 (IL-8), interleukina-10 i
HOBP-a kako bismo pru`ili referentne podatke za budu}u
klini~ku dijagnostiku i le~enje.
Metode: Sprovedeno je randomizovano kontrolisano
istra`ivanje na 56 pacijenata sa HOBP-om i 56 zdravih
volontera koji su posetili na{u bolnicu od marta 2022. do
decembra 2022. Me|u njima, pacijenti sa HOBP-om su
~inili grupu nad kojom je sprovedeno istra`ivanje, dok su
zdravi volonteri ~inili kontrolnu grupu. Cilj je bio da se
uporede nivoi IL-8 i IL-10 u obe grupe, kao i da se analizira
odnos izme|u IL-8, IL-10 i funkcije plu}a, nutritivnih pro-
teina, klini~ke efikasnosti i kao i prognoza grupe nad kojom
je vr{eno istra`ivanje.
Rezultati: IL-8 je bio vi{i u grupi ispitanika nego u kontrol-
noj grupi i negativno je korelirao sa indeksima funkcije
plu}a i nutritivnim proteinima (P<0,05). IL-10 u grupi na
kojoj je vr{eno istra`ivanje je bio ni`i nego u kontrolnoj
grupi, a postojala je pozitivna korelacija sa indeksima
funkcije plu}a i nutritivnim proteinima (P<0,05). Nakon
le~enja, IL-8 je bio ni`i, a IL-10 vi{i u grupi na kojoj je
vr{eno istra`ivanje (P<0,05). Pored toga, IL-8 i IL-10 u
grupi na kojoj je vr{eno istra`ivanje pokazali su odli~nu pro-
cenu nastanka HOBP-a, poreme}aja spavanja i prognoze
ponovnog pojavljivanja bolesti.
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Introduction 

Chronic obstructive pulmonary disease (COPD),
a complex respiratory disease characterised by pro-
gressive decline in lung function, chronic airway
inflammation, and decreased quality of life, is a com-
mon and frequently occurring disease with high mor-
tality (1). COPD shows a prevalence of about 8.6% in
China, of which 13.6% are over 40 years old, and
afflicts approximately 100 million cases, which is con-
sidered to be the third leading cause of death in
China (2). Glucocorticoids remain the primary clinical
treatment for COPD, and the mechanism lies in bind-
ing to hormone receptors, inhibiting the activity of
transcription factors that can promote the expression
of inflammatory genes, and playing an anti-inflamma-
tory role in reversing the progression of COPD (3).
Clinical studies have shown that the typical clinical
manifestations of COPD include sudden, recurrent
dyspnea, which is particularly prevalent at night (4).
This has led to severe sleep disorders in most COPD
patients, and clinical studies have shown that about
40–50% of COPD patients have sleep disorders (4).
Sleep is a critical process in human life activities, and
good sleep is directly and closely related to the nutri-
tional state of the human body, as well as its effects
on immune function and metabolic capacity. The
occurrence of sleep disorders in COPD may not only
exacerbate the progression of COPD but also pro-
mote the occurrence of complications in other
organs, which threatens the health of patients (5).
Therefore, we need an effective and accurate clinical
indicator for assessing COPD patients’ sleep disorders
to develop interventions.

Interleukins (ILs) are lymphokines that regulate
leukocytes and immune cells in the human body and
are essential substances in inflammation and immune
responses (6). Among them, IL-8 is a chemotactic
factor that can activate neutrophils to reach the
inflammatory site and play a role. IL-8 in sputum is
highly correlated with the composition and diversity of
the microbiota (7). IL-10 is an anti-inflammatory fac-
tor that effectively prevents the synthesis of pro-
inflammatory factors and IL-8 in macrophages and
synovial cells, and the decrease of its level is closely
related to the progression of COPD (8). Recently, a
report by Jesus FR et al. (9) mentioned that among
the many inflammatory factors in the human body, IL-
8 and IL-10 will probably be important potential
markers of COPD.

We hypothesised that IL-8 and IL-10 may poten-
tially coordinate in COPD and influence the occur-
rence of sleep disorders in COPD patients, but no
study has yet been conducted to corroborate our con-
jecture. Therefore, the present study will analyse the
clinical significance of IL-8 and IL-10 in patients with
COPD sleep disorders and further analyse the rela-
tionship between the two and the nutritional status of
the patients to provide new references and guidelines
for future clinical diagnosis and treatment of COPD
sleep disorders.

Materials and Methods

Study population

The sample size required for this study was cal-
culated using the PASS software (NCSS, Switzerland)
with =0.5, which showed that a minimum of 46
study subjects were required in each group. A ran-
domised controlled trial was conducted on 56 COPD
patients and 56 concurrent healthy volunteers who
visited our hospital from March 2022 to December
2022. Among them, COPD patients served as the
research group, and healthy volunteers served as the
control group. This study has been approved by the
Ethics Committee of our hospital, No. 2020(33), and
all the subjects have signed an informed consent
form.

Eligibility and exclusion criteria

Inclusion criteria: Conforming to CODP diag-
nostic guidelines (10); forced expiratory volume in
the first second (FEV1)/forced vital capacity (FVC)
<70% and FEV1%pred <80% in the lung function
tests; no use of antibiotics, immunosuppressants,
cytotoxic agents, or other drugs affecting respiratory
microorganisms one month before enrollment.
Exclusion criteria: Severe hepatic and renal insuffi-
ciency; active tuberculosis and hemoptysis;
bronchiectasis, pulmonary fibrosis, asthma, or other
lung diseases; tumours; myocardial infarction attacks
within one year, severe heart failure within two years,
or arrhythmia requiring drug control; use of oral
antibiotics or immunosuppressants in the last month;
severe mental disorders, or inability to complete this
study independently.

microcirculation but also accelerate the progression of
COPD by causing malnutrition.

Keywords: chronic obstructive pulmonary disease,
immune microenvironment, interleukin-10, interleukin-8,
nutritional proteins, sleep disorder

Zaklju~ak: IL-8 i IL-10 ne samo {to direktno u~estvuju u
nastanku HOBP-a uti~u}i na mikrocirkulaciju imunog sis-
tema, ve} i ubrzavaju progresiju HOBP-a izazivaju}i pot -
hranjenost.

Klju~ne re~i: hroni~na opstruktivna bolest plu}a, imuno-
lo{ko mikrookru`enje, interleukin-10, interleukin-8, nutri-
tivni proteini, poreme}aj spavanja
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Treatment methods

Patients in the research group received sympto-
matic treatments such as oxygen inhalation, bron-
chodilation, anti-infection, anti-inflammation, and
maintenance of water-electrolyte balance after admis-
sion. Antibiotics were given according to the results of
the drug susceptibility test. In addition, inhalation
therapy with salmeterol/fluticasone propionate pow-
der was administered at a dose of 50 mg/250 mg
once a day for 2 weeks.

Efficacy evaluation

We evaluated efficacy by referring to COPD
treatment guidelines (11): Marked effectiveness
refers to relieved clinical symptoms and disappear-
ance of lung rales after treatment; the improvement
of clinical symptoms and a significant reduction in
lung rales are considered effective; ineffectiveness
means no improvement in symptoms and no reduc-
tion in lung rales.

Assessment of sleep disorders

Patients’ sleep quality was assessed using the
Pittsburgh sleep quality index (PSQI) (Zitser et al.,
(12) with a total score of 21, and a score result of >5
for 3 consecutive d was considered to be the pres-
ence of a sleep disorder.

Prognostic follow-up

A one-year prognostic follow-up was conducted
on all COPD patients in regular follow-ups, with an
interval of no more than 2 months. The recurrence of
COPD in patients within one year of prognosis was
recorded.

Sample collection and testing

At admission, FEV1 and FVC were detected in
both groups with a pulmonary function tester. Blood
samples of the control group at admission and those
of the research group at admission and after treat-

ment were collected to measure IL-8 and IL-10 levels
following the instructions of enzyme-linked
immunosorbent assay kits (Eimage Technology Co.,
Ltd, China). Blood samples were collected in proco-
agulant tubes, left to stand for 30 minutes at room
temperature, and then centrifuged (3000 rpm/min)
for 10 minutes to obtain serum for subsequent test-
ing. Albumin (ALB), haemoglobin (Hb), and prealbu-
min (PA) were measured with an automatic biochem-
ical analyser (BS-830, Mindray, China).

Endpoints

(1) Differences in IL-8, IL-10, lung function, and
nutritional proteins between the research and control
groups were analysed. (2) The diagnostic value of IL-
8 versus IL-10 for COPD was analysed by receiver
operating characteristic (ROC) curves, and the effec-
tiveness of diagnosis was rated by area under the
curve (AUC). (3) Pearson’s correlation coefficient
analysed Correlations between IL-8, IL-10 and lung
function, nutritional proteins, and clinical efficacy.

Statistical analyses

Statistical analysis was performed using
SPSS26.0 (IBM, USA). The (⎯c±s) were used to
describe continuous variables statistically, and inde-
pendent sample t-tests (normal distribution) or Mann-
Whitney U tests (non-normal distribution) were used
for comparisons. The comparison of count data
[n(%)] used chi-square tests. The diagnostic value
was analysed by ROC curves, with the AUC closer to
1 suggesting better diagnostic effects. Pearson corre-
lation coefficients analysed correlations. A minimum
significance threshold of P<0.05 was used.

Results

There was no difference in clinical data between
the two study groups

As shown in Table I, statistical analysis of the
age, gender, and course of COPD between the two
groups showed no significant difference (P>0.05),
suggesting comparability.

Table I Comparison of clinical data.

Groups (n=56) n Male Female Age Duration of 
disease (years)

Body mass index
(kg/m2)

Control 56 39 (69.64) 17 (30.36) 67.79±5.67 - 21.50±1.72

Research 56 34 (60.71) 22 (39.29) 66.79±5.12 2.38±0.95 21.99±1.89

c2 (t) 0.984 0.980 - 1.436

P 0.321 0.329 - 0.154



IL-8 was higher in the research group than in the
control group, while IL-10 was lower than in the
control group

As shown in Figure 1, the research group
showed higher IL-8 and lower IL-10 than the control
group (P<0.05). Through ROC curve analysis, it can
be seen that when IL-8>6.88 mg/L, the sensitivity
and specificity for diagnosing COPD were 66.07%
and 73.21%, respectively (P<0.05); when IL-10 was
less than 13.24 ng/L, its diagnostic sensitivity was
66.07% and the specificity was 76.79% (P<0.05). It
is suggested that both IL-8 and IL-10 have good diag-
nostic efficacy for COPD.

IL-8 and IL-10 show excellent diagnostic value
for sleep disorders

As shown in Figure 2, 23 out of 56 COPD
patients had sleep disorders, and the incidence of
sleep disorders was 41.07%. Upon comparison, it was
seen that IL-8 was higher in patients with sleep disor-
ders than in patients without sleep disorders, while IL-

10 was lower than in patients without sleep disorders
(P<0.05).The ROC curves showed that the sensitivity
of diagnosing the occurrence of sleep disorders in
patients with COPD was 86.96%. The specificity was
66.67% when IL-8>7.06 mg/L (P<0.05), and the
specificity of diagnosing the occurrence of sleep dis-
orders in patients with COPD was 86.96% and
66.67% when IL- 10<12.68ng/L, the sensitivity of
diagnosing sleep disorder in COPD patients was
82.61%. The specificity was 60.61% (P<0.05).

Relationship between IL-8, IL-10, and lung
function

As can be seen from Figure 3, FEV1 and FVC
were lower in the research group than in the control
group (P<0.05). According to Pearson correlation
coefficient analysis, IL-8 in the research group was
negatively correlated with FEV1 and FVC (P<0.05),
while IL-10 was positively correlated with them
(P<0.05), suggesting that both IL-8 and IL-10 are
closely related to patients’ lung function.
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Figure 1 Comparison of IL-8 and IL-10.
(a) comparison of IL-8 in research and control groups. (b) comparison of IL-10 in research and control groups. (c) ROC curve for
IL-8 diagnosis of COPD occurrence. (d) ROC curve for IL-10 diagnosis of COPD occurrence. Receiver operating characteristic,
ROC.
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Figure 2 Relationship between IL-8, IL-10 and sleep disorders.
(a) comparison of IL-8 in patients with and without sleep disorders. (b) comparison of IL-10 in patients with and without sleep disor-
ders. (c) ROC curves for IL-8 diagnosis of sleep disorders occurring in COPD patients. (d) ROC curves for IL-10 diagnosis of sleep dis-
orders occurring in COPD patients.

Figure 3 Relationship between IL-8, IL-10, and lung function.
(a) comparison of FEV1 in research and control groups. (b) comparison of FVC in research and control groups. (c) correlation of IL-
8 and FEV1. (d) correlation of IL-8 and FVC. (e) correlation of IL-10 and FEV1. (f) Correlation of IL-10 and FVC. Forced expiratory
volume in the first second, FEV1; Forced vital capacity, FVC.
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Figure 4 Correlation of IL-8 and IL-10 with nutritional proteins.
(a) comparison of ALB in research and control groups. (b) comparison of Hb in research and control groups. (c) comparison of PA in
research and control groups. (d) correlation of IL-8 and ALB. (e) Correlation of IL-8 and Hb. (f) correlation of IL-8 and PA. (g) corre-
lation of IL-10 and ALB. (f) Correlation of IL-10 and Hb. (i) correlation of IL-10 and PA. Albumin, ALB; Hemoglobin, Hb; Prealbumin,
PA.

Figure 5 Association of IL-8 and IL-10 with clinical efficacy 
(a) comparison of IL-8 before and after treatment. (b) Comparison of IL-10 before and after treatment. (c) Comparison of IL-8 with
different efficacies. (d) Comparison of IL-10 with different efficacies.



Correlation of IL-8 and IL-10 with nutritional pro-
teins

As shown in Figure 4, the research group had
lower ALB, Hb, and PA than the control group
(P<0.05). Pearson correlation coefficient showed a
negative association of IL-8 with ALB, Hb, and PA,
while a positive association of IL-10 with them
(P<0.05), indicating the presence of a correlation of
IL-8 and IL-10 with the nutritional status of COPD
patients.

IL-8 was reduced after treatment, while IL-10
was elevated

As shown in Figure 5, IL-8 in the research group
decreased while IL-10 increased after treatment
(P<0.05). The clinical efficacy was assessed as
marked effectiveness in 22 cases, effectiveness in 26
cases, and ineffectiveness in 8 cases. Through com-
parison, we found that IL-8 was lower in patients with
marked effectiveness and effectiveness than in
patients with ineffectiveness (P<0.05); however,
patients with markedly effective treatment showed the

highest IL-10 levels among the three groups, followed
by those with effective treatment, while patients with
ineffective treatment showed the lowest levels
(P<0.05).

IL-8 and IL-10 show excellent diagnostic value
for prognostic recurrence

During the follow-up of prognosis, 52 cases in
the research group were successfully followed up, of
which 12 cases had COPD recurrence. As shown in
Figure 6, the recurrent patients had higher IL-8 levels
and lower IL-10 levels than non-recurrent patients
(P<0.05). ROC curves revealed that the diagnostic
sensitivity of IL-8 (cut-off>6.33 mg/L) and IL-10 (cut-
off<13.88 ng/L) for prognostic recurrence in COPD
patients was 91.67% and 83.33%, and the specificity
was 47.50% and 82.50%, respectively (P<0.05).

Discussion

In this study, we found that IL-8 and IL-10 are
useful not only for evaluating the occurrence of sleep
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Figure 6 Association of IL-8 and IL-10 with prognostic recurrence.
(a) comparison of prognostic recurrent and non-recurrent IL-8. (b) comparison of prognostic recurrent and non-recurrent IL-8. (c)
ROC curve for IL-8 diagnosis of prognostic recurrence. (d) ROC curve for IL-8 diagnosis of prognostic recurrence. Receiver operating
characteristic, ROC.



disorders in COPD patients but also closely related to
the progression and prognosis of COPD, which can
provide critical clinical references and guidance.

First, we compared the differences in IL-8 and
IL-10 between the research and control groups. We
found their elevated levels in the research group com-
pared with the control group, suggesting that the two
may be involved in the occurrence and development
of COPD, consistent with the previous research
results (12, 13). According to the subsequent ROC
analysis, both IL-8 and IL-10 demonstrated good
diagnostic value for the occurrence of COPD, indicat-
ing their potential as diagnostic indicators for COPD.
In Ding Q et al.’s (14) study, they also considered IL-
8 as a potential marker for COPD and asthma in the
future (14), which can also support our view. As for
IL-10, a recent clinical study by Jacobs M et al. (15)
also found a reduction in IL-10 in smokers and COPD
patients, re-emphasising the relationship between IL-
10 and COPD. In pathological studies related to
COPD, it has been clinically shown that during COPD
progression, bronchial and alveolar epithelial cells are
constantly stimulated by chronic inflammation, lead-
ing to their continuous damage and repair, involving
lipopolysaccharide-mediated chronic inflammation,
the action of inflammatory cells and cytokines, and
the destruction of lung structure and function (16).
Inflammatory cells and their secreted cytokines can
stimulate the aggregation of neutrophils, macro -
phages, lymphocytes, and dendritic cells, as well as
release various pro-inflammatory ILs, including IL-8,
which can disrupt the immune microenvironment
(17). Therefore, we believe that the increase in IL-8
in the research group in this study is precisely due to
the above reasons. The imbalance of the immune
microenvironment and the activation and release of
pro-inflammatory factors are bound to be accompa-
nied by the suppression of anti-inflammatory factors
(18). Hence, the level of anti-inflammatory factors
represented by IL-10 naturally decreases. Because of
this, we identified a negative association of IL-8 with
FEV1 and FVC and a positive correlation of IL-10 with
them when we analysed the correlation of IL-8 and IL-
10 with lung function. It indicates that the more
severe the IL-8/IL-10 expression imbalance, the more
severe the COPD condition. Similarly, the research
group showed a decrease in IL-8 and an increase in
IL-10 after treatment, indicating an improvement in
the immune microenvironment. The relationship
between the two and clinical efficacy also provides
new ideas for future clinical evaluation of the develop-
ment of COPD. In the research of Pimentel et al., IL-
8 and IL-10 were shown to participate in the develop-
ment of hepatitis C by mediating patients’ immune
responses (19), which once again confirms our view.

In the analysis of sleep disorders, we can also
see that IL-8 is elevated and IL-10 is decreased in
COPD patients with sleep disorders, which shows that
there is also a close correlation between the two and

the occurrence of sleep in COPD patients. Tsai SJ et
al. (20) showed that the same elevation of IL-8 was
accompanied in patients with major depression,
which can support our findings. At the same time, the
two also showed excellent diagnostic effects on sleep
disorders, suggesting that in the future, we can assess
the occurrence of sleep disorders by detecting the
expression of IL-8 and IL-10 to intervene in treating
patients as early as possible. We believe that the
mechanism of the involvement of both in sleep disor-
ders in COPD patients is related to the above-men-
tioned pathological effects on lung function on the
one hand. On the other hand, it may be related to
limiting the nutritional status of the patients.

Nutritional status is considered one of the essen-
tial factors leading to the development of COPD, with
over 60% of COPD patients experiencing significant
malnutrition (21). The decrease in nutritional protein
levels in the research group compared to the control
group in this article also confirms this viewpoint. The
loss of nutritional proteins can directly lead to the
imbalance of cellular immune function, increased rest-
ing energy expenditure, the aggravation of organ
function load, and various complications (22). We also
found a close relationship between IL-8 and IL-10 and
patients’ nutritional status, highlighting the relation-
ship between them and the development of COPD.
Smidowicz et al. also found a potential connection
between the IL family and nutritional proteins (23),
and the reasons are as follows: (1) COPD causes
abnormal absorption function and delayed gastric
emptying, which affects nutrient uptake and absorp-
tion; (2) COPD controls appetite in the central nervous
system, which leads to anorexia and inflammatory fac-
tors invading and compressing the lumen, affecting
the secretion of gastric acid, pancreatic juice, bile, and
digestive enzymes; (3) The immune microenviron-
ment imbalance promotes the accelerated release of
inflammatory factors, which can inhibit the maturation
of erythroid hematopoietic progenitor cells, destroy
normal hemodynamics in the human body, cause cir-
culatory disorders, and promote chronic loss of nutri-
tional proteins. The deficiency of nutrients such as
folate, vitamin B12, and iron further leads to red blood
cell disorders, forming a vicious circle. Based on the
above results, it can be seen that IL-8 and IL-10 not
only directly participate in the occurrence of COPD by
affecting the human immune microcirculation but also
accelerate the progression of COPD by causing mal-
nutrition, indicating their crucial clinical application
potential in COPD in the future.

Finally, through prognostic follow-up, we found
that IL-8 and IL-10 exhibited excellent evaluation
effects on the prognostic recurrence of COPD
patients. This suggests that in the future, the dynamic
changes of IL-8 and IL-10 can be monitored to evalu-
ate the prognosis and health of patients, and timely
intervention can be carried out for patients at risk of
recurrence, thus improving the quality of clinical med-
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ical services. However, in previous studies, IL-8 and IL-
10 were also considered potential for pancreatic can-
cer, gastric cancer, and other diseases (24, 25), indi-
cating that the specificity of these two still needs to be
concerned in the clinical application of COPD.
Meanwhile, we need to increase the number of cases
and extend the follow-up period for verification.

Conclusions

To sum up, IL-8 and IL-10 are closely related to
the occurrence and development of COPD and
directly impact the nutritional status of patients. In the
future, the clinical assessment of sleep disorders, clin-
ical efficacy and prognostic recurrence of COPD can
be performed by monitoring the levels of IL-8 and IL-
10, which can provide a more reliable guarantee for
diagnosing and treating patients and their prognosis.
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