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COMPLEMENT C3 AND C-REACTIVE PROTEIN IN PATIENTS WITH 

MODERATE CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN 

REMISSION IN COMBINATION WITH HYPERTENSION 
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Introduction. Cardiovascular diseases remain the most common comorbid pathology 

among patients with chronic obstructive pulmonary disease (COPD) [1]. The prevalence of 

hypertension (HT) in COPD patients reaches 51,2% [2]. Systemic inflammation, endothelial 

dysfunction, oxidative stress are common links in the pathogenesis of combined 

cardiopulmonary pathology that contribute to progression. Complement 3 (C3) is a key 

component of the complement system that plays an important role in the detection and 

elimination of pathogens. There is evidence for the protective role of C3 against oxidative 

stress, bronchial and myocardial apoptosis [3,4]. The role of complement activation in 

relation to C-reactive protein (CRP) level in the pathogenesis of moderate COPD combined 

with HT has not been fully understood. 

Aim: to assess the relationship between C3 and CRP levels with clinical and instrumental 

parameters in patients with COPD in combination with HT. 

Methods. 100 occupational COPD (GOLD 2, group B) patients in remission, 54,42 ± 6,23 

years old, and 20 healthy volunteers were monitored. Occupational dust exposure was 24,01 

± 7,82 years. The main group - COPD combined with HT stage II included 69 patients, the 

comparison group - isolated COPD included 31 patients. We assessed the dyspnea severity 

using mMRC scale, also we provided the 6-min walk test (6-MWT), pulse oximetry, 

complete blood count, spirometry and chest X-ray. C3, CRP in serum were measured using 

the ELISA method. 

Results. C3 serum levels were significantly higher in the comorbid group compared to the 

isolated COPD group and healthy controls - 1,41 ±0,58 g/l, 1,00 ±0,34 g/l, 0,82 ±0,05 g/l, 
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respectively, p<0,001. CRP serum levels also were significantly higher in the comorbid 

group compared to the isolated COPD group and healthy controls - 9,49 ±4,07 mg/l, 4,00 

±0,95 mg/l, 2,82±0,50 mg/l, respectively, p<0,001. 

Chest X-ray signs of emphysema were found in 51 patients with comorbid pathology and 

23 patients with isolated COPD. A direct correlation (0,33; p < 0,05) was found between C3 

and CRP levels. No significant differences were found between the C3 and CRP levels in 

both groups based on the presence or absence of emphysema. Only a trend towards an 

increase in the level of C3 was established in the patients of the comorbid group with signs 

of emphysema (1,49 ± 0,62 g/l vs. 1,18 ± 0,37 g/l, p = 0,09). Desaturation (an oxygen 

saturation drop >4% from baseline during the 6MWT) was more common among patients 

with emphysema in both groups - comorbid pathology (φ = 3,54; p<0,01) and isolated 

COPD (φ = 2,60; p<0,01). 

Reliable relationships were established in patients with comorbid pathology with 

emphysema between the level of C3 and the level of dyspnea (0,31; p < 0,05), the distance 

walked during the 6-MWT (-0,37; p < 0,05); the level of CRP and the duration of the dust 

exposure (0,30; p < 0,05). In the isolated COPD group among patients with emphysema was 

found reliable relationships between the level of CRP and the spirometric data - the forced 

expiratory volume in 1 second (-0,56; p < 0,05), the forced vital capacity (FVC) (-0,62; p < 

0,05), the Tiffeneau index (-0,41; p < 0,05), forced expiratory flow at 50% of FVC (-0,48; 

p < 0,05), forced midexpiratory flow between 25% and 75% of FVC (-0,46; p < 0,05). 

Significant corellations between the level of C3 and patient’s characteristics was not found 

in the isolated COPD group among patients with emphysema. 

Predictive validity for emphysema and desaturation found for C3 serum level more than 

0,84 g/l (sensitivity - 85,7%, specificity - 62,5%, area under the curve (AUC) - 0,721) in 

isolated COPD group and more than 1,63 g/l (sensitivity - 58,8%, specificity - 91,2%, AUC 

- 0,741) in comorbid group (p<0,05); for CRP serum level more than 3,64 mg/l (sensitivity 

- 85,7%, specificity - 68,8%, AUC - 0,775 (p<0,05) in COPD group. 

Conclusions. In moderate COPD patients combined with HT, C3 and CRP serum levels 

were significantly higher. C3 serum level predicted desaturation and emphysema in both 

groups, whereas CRP - in isolated COPD group only. 
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Prospects for further research. The dynamics of C3 and CRP levels in patients of all 

degrees of severity of COPD in the phases of exacerbation and remission in combination 

with different stages and degrees of hypertension require further study. 

Conflicts of interest. The author has no conflicts of interest to declare. 
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