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Abstract
The objective of this study was to evaluate levels of leptin, adiponectin, IL-4, IL-6, TNF-α, oxidative damage, and antioxidant 

status in patients with bronchial asthma (BA), compared to patients who suffer from both BA and osteoarthritis (OA), and analyze 
the quality of life in such patients.

Methods and Results: The study included 103 patients (34 men and 69 women) diagnosed with moderate asthma aged 
from 30 to 70 years (mean age of 58.52±7.14 years). The levels of IL-4, IL-6, TNF-α, adiponectin, leptin, total antioxidant status 
(TAS), and total oxidative damage (TOD) were measured. Two questionnaires were used in this study: Asthma Quality of Life 
Questionnaire (AQLQ) and Asthma Control Test (АСТ).

The levels of leptin, TNF-α, and Il-6 were significantly higher in Group 2 than in Group 1. On the contrary, the IL-4 level 
was higher in Group 1 than in Group 2. The TAS value was significantly higher in Group 1 than in Group 2 (P=0.0001). The 
TOD value   was significantly higher in Group 2 than in Group 1 (P=0.0000). The domains of AQLQ(S) activity, symptoms, and 
emotions were decreased in patients of Group 2. The values of the ACT test were 18.0±2.61 points and 16.78±1.92 points in Group 
1 and Group 2, respectively (P=0.0077).

Conclusion: In patients with both asthma and osteoarthritis, levels of inflammatory cytokines, such as leptin, IL-6, and 
TNF-α, are significantly elevated as well as values of total oxidative status, which correlate with poorer asthma control and quality 
of life.(International Journal of Biomedicine. 2021;11(2):137-140.) 
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Introduction
Among respiratory diseases, bronchial asthma (BA) is one 

of the most common; almost 250,000 patients die from BA every 
year as a result of severe exacerbation.(1) Asthma affects more 
than 300 million people in the world and costs over $80 billion 
annually in the United States.(2) It has been shown that asthmatic 
patients often have comorbidities, which influence their overall 
health, life quality, and clinical course of asthma.(3,4) The most 

researched comorbidities of asthma include cardiovascular 
diseases, cerebrovascular diseases, mental diseases, diabetes 
mellitus, and obesity.(5-8) Osteoarthritis (OA) is a less studied 
comorbidity; however, according to a German telephone 
interview health survey, German Health Update (GEDA) 2009 
and 2010, OA was noted in 18.4% of all patients with no current 
asthma and in 29.4% of patients with current asthma, making 
this comorbidity one of the most common ones, following 
closely after cardiovascular diseases.(9) Nevertheless, the data is 
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limited on the association between BA and OA, as well as on 
the influence these diseases might have on each other. 

The objective of this study was to evaluate levels of 
leptin, adiponectin, IL-4, IL-6, TNF-α, oxidative damage, and 
antioxidant status in patients with BA, compared to patients 
who suffer from both BA and OA, and analyze the quality of 
life in such patients.

Materials and Methods
The study included 103 patients (34 men and 69 women) 

diagnosed with moderate asthma aged from 30 to 70 years 
(mean age of 58.52±7.14 years). Excluded criteria were mental 
illness, rheumatic diseases, fibromyalgia, tuberculosis, severe 
and decompensated diseases of liver and kidneys, severe and 
decompensated cardiovascular diseases, cancer, pregnancy 
and lactation, severe infectious diseases, and previous joint 
surgery. 

The study was approved by the Ethics Committee 
of Voronezh State Medical University named after N.N. 
Burdenko. Written informed consent was obtained from each 
patient. 

The diagnosis of asthma was made according to GINA. 
We analyzed complaints, anamnesis data, objective status 
data, and laboratory and instrumental data (spirometry with 
a 400-mg salbutamol test). All patients received standard 
asthma therapy. 

Two questionnaires were used in this study: Asthma 
Quality of Life Questionnaire (AQLQ) and Asthma Control 
Test (АСТ). 

The levels of IL-4, IL-6, TNF-α, adiponectin, leptin, 
TAS, and TOD were measured. The levels of leptin and 
adiponectin were measured using the appropriate reagent kits 
for quantitative determination of leptin and adiponectin in 
serum. The determination of TOD was carried out with use 
of a reagent kit to determine the degree of TOD to biological 
molecules (PerOx (TOS) (Oxidative Capacity)). We 
determined the overall antioxidant status by using reagents for 
determining TAS (ImAnOx (TAS) (Antioxidative Capacity)). 
The IL-4 level was determined by using a set of reagents for 
the EIA test; the IL-6 level was determined by using a set of 
reagents for the ELISA test.

All data was evaluated with STATGRAPHICS Plus 
5.1. Baseline characteristics were summarized as frequencies 
and percentages for categorical variables and as mean±SD 
for continuous variables. Group comparisons with respect 
to categorical variables are performed using the Chi-square 
test. Comparisons of quantitative parameters was performed 
using one-way ANOVA. A probability value of P<0.05 was 
considered statistically significant.

Results
During the study, all asthma patients were divided into 

2 groups. Group 1 included 38 patients with BA; Group 2 
included 65 patients with BA and OA. The formed groups did 
not differ by age, gender, marriage status, or level of education 
(P<0.05).

BMI values were 26.76±2.09 kg/m2 in Group 1 and 
27.46±1.33 kg/m2 in Group 2 (P=0.04). There was no 
statistically significant difference in spirometry parameters 
between the groups. Laboratory test results are presented 
in the Table 1. The levels of leptin, TNF-α, and Il-6 were 
significantly higher in Group 2 than in Group 1. On the 
contrary, the IL-4 level was higher in Group 1 than in Group 
2. The TAS value was significantly higher in Group 1 than in 
Group 2 (P=0.0001). The TOD value   was significantly higher 
in Group 2 than in Group 1 (P=0.0000).

AQLQ(S) questionnaire results are presented in the 
Table 2. The domains of AQLQ(S) activity, symptoms, and 
emotions were decreased in patients of Group 2. The AQLQ(S) 
environment domain was also decreased in patients of Group 
2: 3.67±1.13 points compared with 4.04±1.53 points in Group 
1; however, the difference was not statistically significant. 

The values of the ACT test were 18.0±2.61 points and 
16.78±1.92 points in Group 1 and Group 2, respectively 
(P=0.0077). AQLQ(S) total score positively correlated with the 
ACT score (r=0,77; P<0,05), IL-4 level (r=0,53; P<0,05), and 
TAS level (r=0,53; P<0,05), and had an inverse correlation with 
the levels of IL-6(r=-0,67; P<0,05), TOS (r=-0,68; P<0,05), 
and TNF-α (r=-0,47; P<0,05). The Il-6 level had a positive 
correlation with BMI (r=0,82; P<0,05), leptin level (r=0,83; 
P<0,05), TNF-α level (r=0,70; P<0,05), and TOS (r=0,80; 
P<0,05), and an inverse correlation with adiponectin level (r=-
0,79; P<0,05) and TAS (r=-0,80; P<0,05). 

Discussion
There is very limited data on the association between 

asthma and osteoarthritis. Koo et al.(10) analyzed 9344 people, 

Table 1.
Biochemical parameters in the study groups

Variable Group 1 Group 2 P-value

Leptin, ng/ml 25.11±5.44 27.83±4.77 0.0093

Adiponectin, μg/ml 11.22±4.85 9.82±2.30 0.0502

IL-6, pg/ml 16.79±5.61 19.77±4.89 0.0057

IL-4, pg/ml 6.83±3.81 5.05±2.41 0.0045

TNF-α, pg/ml 2.14±0.60 2.63±0.61 0.0000

TAS, μmol/l 304.62±80.48 248.30±55.58 0.0001

TOS, μmol/l 1443.16±691.74 2146.99±537.40 0.0000

Table 2.
AQLQ(S) questionnaire results

Domain Group 1 Group 2 P-value

Activity, points 4.70±1.08 3.46±0.56 0.0000

Symptoms, points 4.38±0.85 3.34±0.53 0.0000

Environment, points 4.04±1.53 3.67±1.13 0.1635

Emotions, points 4.68±1.10 3.50±0.61 0.0000

Total score, points 4.69±1.11 3.49±0.59 0.0000
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among whom the percentage of patients with asthma was 
4.6%±0.3%. The prevalence of OA in the asthma group was 
31.9±2.8%, which was significantly higher than in the COPD 
group (17.8%±1.5%) or control group (16.2%±0.6%). OA 
was predominant in asthma patients after adjusting for age, 
sex, BMI, and smoking status (OR=1.65; 95% CI: 1.27–2.13). 
After further adjusting this model for an OA drug, OA still 
remained independently associated with asthma(OR 1.56; 
95% CI 1.10–2.20). Moreover, radiographic severity of knee 
OA was correlated with asthma (OR=1.10; 95% CI: 1.0–
1.21. In another study on the association between BA and 
OA by Mahmood et al.,(11) the authors examined 56 patients 
with BA and OA over the age of 40. They found that asthma 
patients suffered from more severe knee pain than the general 
population (control group) (P=0.001). On the other hand, 
these asthmatic patients had the same frequency and severity 
of hip pain as the general population (P=0.162). One of the 
most important findings was that functional impairment, as 
measured by the WOMAC scale, was very high among asthma 
patients with osteoarthritis. They also found that the rate of 
emergency hospitalization for asthmatic patients, which 
reflects the severity and uncontrollability of asthma, was 
associated with a higher risk of developing OA (P=0.044). In 
our study, we had similar results – asthmatic patients with OA 
had worse asthma control than patients without OA. 

Both BA and OA are associated with the IL-6 level. In 
asthmatic patients, serum levels of IL-6 were higher in allergic 
and non-allergic asthma than in healthy controls, and those 
levels increased in exacerbations; the IL-6 level also negatively 
correlated with ACT score, indicating an association with poor 
asthma control.(12,13) Serum IL-6 is a significant predictor of 
radiographic OA.(14) High IL-6 serum levels were also found 
in patients with symptomatic OA.(15) 

In our study, patients with both BA and OA had 
higher levels of IL-6 than asthmatic patients without OA. 
The IL-6 level also had a negative correlation with ACT 
score and a positive correlation with leptin level. Leptin is a 
proinflammatory cytokine, which induces release of IL-6 and 
TNF-α.(16,17) High leptin levels are associated not only with knee 
and hip OA, but also with hand OA.(18) Studies have shown 
that high leptin levels can also be found in synovial fluid, and 
synovial fibroblasts showed a dose-dependent increase in the 
expression of IL-6 when treated with leptin.(19,20) This suggests 
that leptin can promote the progression of OA through IL-6. At 
the same time, leptin also affects lung cells, promoting allergic 
airway inflammation as it influences protein response factor 
XBP1s in an mTOR- and MAPK-dependent manner in pro-
allergic TH2 cells.(21) TNF-α is known to play an important role 
in OA pathogenesis. One of the reasons for that could be that 
chondrocytes in human OA cartilage have a high expression 
of the p55 TNF-α receptor, which could make OA cartilage 
particularly susceptible to TNF-α degradative stimuli.(22) TNF-α 
also has been studied in asthma: high serum levels of TNF-α 
were found in asthmatic patients.(23) In our study TNF-α levels 
were higher in patients with BA and OA.

Several studies showed that OA progression is related 
to oxidative stress.(24) The most likely initial pathological 
syndrome in OA is the activation of the mitotic division 

of cartilage cells, with their production of proteoglycans, 
collagen II, and hypertrophy. The reason for these 
phenomena may be the predominance of oxidative damage 
over the antioxidant system. Oxidative stress has also been 
implicated in the pathology of asthma due to its induction of 
different proinflammatory mediators, enhancing bronchial 
hyperresponsiveness, stimulating bronchospasm, and 
increasing mucin secretion.(25) In our study, oxidative stress 
was much more prominent in patients with BA and OA than in 
asthmatic patients without OA.

In conclusion, to our current knowledge there are no 
studies that concentrate on cytokine profile or quality of life 
in patients with asthma and osteoarthritis. Our study showed 
that in patients with both asthma and osteoarthritis, levels of 
inflammatory cytokines, such as leptin, IL-6, and TNF-α, are 
significantly elevated as well as values of total oxidative status, 
which correlate with poorer asthma control and quality of life. 
Osteoarthritis is a severe co-morbid pathology in asthmatic 
patients.  Further research on the association between asthma 
and osteoarthritis and its underlying mechanisms is required.
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