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сійних захворювань: минуле, сьогодення та майбутнє» висвітлено історію 
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Kapustnyk V.A., Shelest B.A., Melenevych A.Y. 
Kharkiv National Medical University, Kharkiv 

 
EXERCISE-INDUCED DESATURATION AS AN INDEPENDENT 

PREDICTOR OF THE OCCUPATIONAL CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE COURSE IN COMBINATION  

WITH HYPERTENSION 
 
Background. The global burden of occupational dust pathology accounts  

for about 519000 deaths, including 460100 people with chronic obstructive 
pulmonary disease (COPD), estimated disability-adjusted life years (DALYs)  
of 10,7 million for COPD [1, p. 3]. COPD patients with occupational exposure 
compared to patients without occupational exposure have worse outcomes in terms 
of exacerbation rate and changes in lung function, suggesting that occupational 
exposure is not only a risk factor for COPD, but also has a predictive effect on the 
course of COPD [2, p. 1]. Comorbidity is an independent predictor of mortality  
in COPD [3, p. 427], hypertension (HT) is likely to be the most common comorbidity 
in patients with COPD [4, p. 157]. Air pollution, especially particulate matter  
≤ 2,5 µm in aerodynamic diameter, is a modifiable risk factor associated with both 
COPD and cardiovascular disease. Long-term exposure is associated with a greater 
increase in the risk of cardiovascular mortality than short-term exposure [5, p. 159]. 
The Global Initiative on COPD (GOLD) emphasizes that there is only a weak 
correlation between the forced expiratory volume in the first second, symptoms and 
deterioration of patients with COPD [4, p. 38]. The heterogeneity in the COPD 
population requires a personalized approach and the search for new prognostically 
significant COPD markers [6, p. 11]. 

Objective: to evaluate the impact of exercise-induced desaturation (EID) on the 
occupational COPD course in combination with HT. 

Methods. We examined 100 occupational COPD (GOLD 2, group B) patients 
in remission 54,42±6,23 years old. The main group – COPD in combination with 
HT stage II included 69 patients, the comparison group included 31 patients with 
isolated COPD. All patients were exposed to a high level of air pollution in the 
working area with dust and toxic substances for a long time. The average dust 
experience of patients in the main group was 25,36±7,65 years, the comparison 
group was 21,00±7,47 years. We performed a general clinical and laboratory 
examination, a 6-minute walk test (6MWT), pulse oximetry, spirometry, 
electrocardiography, and echocardiography for all patients. IL-18 and IL-10 in the 
serum were determined by ELISA using a test system «Bender MedSystems, 
GmbH» (Austria). Pulse oximetry was performed on device «Heaco CMS 50C» 
(Great Britain). Echocardiography was performed on ultrasound device RADMIR 
Ultima PA (Ukraine).  

Results. We found a significantly greater drop in the level of oxygen saturation 
(SpO2) during the 6MWT in comorbid pathology compared to isolated COPD 
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(4,14±1,44 % vs. 3,39±1,31 %, p<0,05). EID, a 4 % drop in SpO2 during the 6MWT 
from the initial value, occurred significantly more often in comorbid pathology –  
in 56,5 % of patients, compared to 48,4 % in the isolated COPD group. 

In comorbid patients with EID, a significant (p<0,001) increase  
in pro-inflammatory interleukin (IL)-18 (3296,24 (2356,03; 3978,92) pg/ml vs. 
2256,30 (1980,88; 2738,86) was found) pg/ml) and a decrease in anti-inflammatory 
IL-10 (61,12 (48,34; 79,63) pg/ml vs. 106,35 (89,45; 126,97) pg/ml) compared to 
patients without EID, which indicates a greater imbalance in the formation of the 
inflammatory response. 

EID in patients of the main group was associated with an increase in the right 
ventricular (RV) wall thickness (5,58±0,57 mm vs. 5,22±0,61, p<0,05), growth of 
the right atrium diameter (39,79±2,27 mm vs. 35,83±5,02 mm, p<0.05) and  
a decrease in the RV diameter (27,10±2,22 mm vs. 28,37±2,40 mm, p<0.05)  
in comparison with comorbid patients without EID. Patients with COPD and HT 
with EID have more pronounced signs of RV pressure overload. 

Receiver-operating characteristic (ROC) analysis revealed the prognostic 
significance (p<0,001) of IL-18 level more than 3063,7 pg/ml (with a sensitivity of 
61,5 % and a specificity of 90 %, area under the ROC curve (AUC) – 0,736) and the 
IL-18/IL-10 ratio value more than 39,9 (with a sensitivity of 76,9 % and a specificity 
of 83,3 %, AUC – 0,791) for EID in COPD patients combined with HT. 

Conclusions. Thus, EID can be considered as a predictor of disease course in 
patients with occupational COPD combined with HT. 
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