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Background: COPD is a disease with constantly rising economic and social burden;
it is associated with multiple comorbidities which contribute to the disease severity.
Aim: To investigate the prevalence of co-morbidities in COPD patients and their 
association with the disease severity and CRP levels.
Patients and methods: We conducted a retrospective study among 338 COPD 
patients (mean age 65.2±7.6 years) with assessment of comorbidities, spirometry 
measurements and serum levels of CRP. In 183 patients we found metabolic syn-
drome (MS) according to IDF criteria.
Results: We found prevalence of cardiovascular diseases (CVD) of 73.5% (hyper-
tension 70.4%, CHF 47.4%, ishemic heart disease 37.5%, and cardiac arrhythmias 
12.6%), with higher prevalence in patients with more severe disease. We found 
prevalence of type 2 diabetes of 21.1%, and 12.4% prevalence of bronchiectasis. In 
a subpopulation of the patients we found 48.1% prevalence of MS and the serum 

 cantly higher in patients with COPD and MS compared to 
those without the syndrome:  7.4 (3.14 – 11. 54) mg/ml vs 4.06 (2.64 – 6.93) mg/
ml, р=0.006.
Conclusion: The present study suggests high prevalence of CVD comorbidities in 
COPD patients and association with the disease severity. Metabolic syndrome is 

 ammatory response.

BACKGROUND

COPD is a disease with rising social burden due to 
increasing mortality and the disabling course of the 
disease. There are expectations of rising morbidity 
in the future as a result of the increasing number 
of active smokers and the aging of the general 
population.1 Although COPD affects primarily the 
lungs, it is assumed nowadays that it is a systemic 
and multifaceted disease, which is characterized 
with systemic in� ammation often associated with 
other conditions as comorbidities. The peripheral 
in� ammation spills over into the circulation, re-
sulting in systemic in� ammation that may worsen 
comorbidities, such as cardiovascular diseases, dia-
betes and osteoporosis. Comorbidities contribute to 
the disease severity in the individual patients and 
the treatment of comorbidities may have positive 

effect on the course of the disease, because COPD 
patients usually die of complications associated with 
the accompanying conditions.2 Comorbidities are 
present in every stage of the disease as they are 
important determinants of the disease course and 
have great economic consequences.3 Historically, 
the term comorbidity was de� ned as ‘any distinct 
additional clinical entity that has existed or that 
may occur during the clinical course of a patient 
who has the index disease under study’.4 The most 
common comorbidities of COPD are cardiovascular 
diseases (CVD), metabolic disorders, osteoporosis, 
skeletal muscle dysfunction, anxiety/depression, 
cognitive impairments, gastrointestinal diseases and 
other respiratory diseases as bronchiectasis, lung 
� broses and lung carcinoma.5 Population based 
studies con� rm this thesis: an epidemiological study 
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conducted in Switzerland found that 2.3% of the 
hospitalizations in the country in the period between 
2002 and 2010 were due to COPD and the number 
increased to 6.1% in patients over the age of 70 
years. In hospitalized patients the highest comorbidity 
was associated with hypertension (35%), followed 
by ischemic heart disease (14.4%), cardiac rhythm 
abnormalities – atrial fi brillation and fl utter (~10%) 
and type II diabetes mellitus (~10%).6 In Bulgaria 
there are inconsistent data about the prevalence of 
COPD comorbidities. Some studies discussed below 
present different aspects of the problem.

AIM

The aim of the present study was to assess the 
prevalence of the most common comorbidities in 
COPD patients in Varna region, Bulgaria and fi nd 
their correlation with the disease severity and the 
levels of CRP.

PATIENTS AND METHODS

We performed a retrospective study among 338 
COPD patients (mean age 65.2±7.6 years, 67.4% 
males) after approval from local ethical committee 
(N 4/10.10.2009). 250 of the patients were hospital-
ized in the pulmonary clinic of St. Marina University 
Hospital, Varna and in the Clinic of Internal Diseases 
of Varna Naval hospital between 2010 and 2016, for 
COPD exacerbation. 88 subjects were stable COPD 
patients from follow up visits. Inclusion criteria for 
the study were: established COPD diagnosis, post-
bronchodilator obstructive spirometry according 
to ATS/ERS criteria and use of inhalation therapy 
either LABA, LAMA, or combination with ICS. 
Patients showing reversibility of FEV1 more than 
12% and 200 ml were excluded from the study. The 
presence of comorbidities was assessed by medical 
records, concomitant medications and self-reported. 
Prevalence of comorbidities was compared to other 
studies in Bulgaria and epidemiological studies and 
meta-analyses. The level of obstruction was assessed 
with spirometry. As an infl ammatory marker we used 
the serum levels of CRP. In 183 of the patients we 
defi ned the presence of metabolic syndrome ac-
cording to IDF criteria: presence of central obesity 
(waist circumference > 94 cm for males and > 80 
cm for females) in combination of two or more 
of the following: increased arterial blood pressure 
> 130/85 or treatment for hypertension; increased 
levels of triglycerides >1.7 mmol/l; low levels of 
HDL cholesterol <1.03 mmol/l for males and <1.29 
mmol/l for females; increased levels of blood glu-

cose >5.6 mmol/l or previously diagnosed type 2 
diabetes.7 Data were analysed with IBM SPSS for 
Windows, v. 19.

RESULTS

The mean FEV1% predicted of patients with exac-
erbated COPD was 50.91±13.19 % vs. 62.7±17.6 % 
in stable COPD patients. Most of the patients (56.8%) 
had no exacerbations in the previous year, 25.9% 
had one exacerbation, 15.1% had two exacerbations 
and 2.2% had three or more exacerbations. 

We found total prevalence of cardiovascular 
comorbidities of 73.5% with hypertension account-
ing for 70.5%, followed by chronic heart failure 
(47.4%), ischemic heart disease (37.5%) and car-
diac arrhythmias (12.6%). The prevalence of type 
2 diabetes mellitus was 21.1% and bronchiectasis 
accounted for 12.4%. In a subset of 183 patients 
we found 48.1% prevalence of MS. When selecting 
the patients with severe and very severe obstruction 
(GOLD stages III and IV) we found signifi cantly 
higher comorbidity rates of cardiovascular diseases 
compared to the patients with lower levels of ob-
struction (р<0.05).

In the present study we found significantly 
increased serum levels of CRP even in the stable 
phase of the disease (7.96 ± 14.1 in stable COPD 
vs. 19.9±34.7 mg/ml in exacerbated COPD). In 
patients with COPD who presented with MS we 
found signifi cantly higher levels of CRP compared 
to those without the syndrome: 7.4 (3.14 – 11.54) 
mg/ml vs. 4.06 (2.64 – 6.93) mg/ml, р=0.006. Cor-
relation analysis showed that levels of CRP correlate 
positively with the GOLD spirometry stage of the 
disease (r=0.308, p<0.0001) and negatively with 
FEV1% predicted (r = -0.259, p < 0.0001).

DISCUSSION

I. CARDIOVASCULAR COMORBIDITIES

In the present study the cardiovascular diseases 
were the most common comorbidities among the 
investigated patients with the highest prevalence of 
hypertension (Fig. 1). Similar results were found 
by other Bulgarian researchers (Mekov et al.) who 
investigated 375 COPD patients and found comorbid-
ity of hypertension in 68% of the patients.8 During 
follow up of 226 COPD patients in Pleven region, 
Bulgaria, Yanev et al. established accompanying 
cardiovascular comorbidity in 78.5% of the patients 
with highest rates found for hypertension (48.1%), 
followed by ischemic heart disease (21.4%), CHF 
(21.4%) and cardiac rhythm disorders (20.6%).9 
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Cardiovascular comorbidity in Bulgaria is similar 
and even higher than that reported in international 
population studies and meta-analysis. For example, 
in recent meta-analysis Miravitles et al. included 
25 550 patients with COPD who participated in 
randomized tiotropium trials and 61 361 COPD 
patients in observational studies and found that 
hypertension is the most common accompanying 
disease with prevalence between 41% and 60.6%, 
followed by ischemic heart disease (12.5-41%) and 
cardiac arrhythmias with prevalence 7.8-15.8%.10 
In the ARIC and CHS population based cohorts, 
the prevalence of hypertension was 34% in normal 
subjects but 40% in GOLD stage I COPD patients, 
44% in GOLD stage II and 51% in GOLD stage III 
and IV COPD patients.11 In the present study we also 
found increased incidence of hypertension in more 
severe disease (Fig. 2). The increased comorbidity 
with hypertension and cardiovascular diseases can 
be explained on one hand with the fact that they are 
the most common diseases in the general popula-
tion and on the other hand accelerated ageing with 
degradation of elastin and increased deposition of 
collagen resulting in increased arterial stiffness may 
play a role. Arterial stiffness was reported to be 
increased in COPD patients, and is related to FEV1 
levels and emphysema.12 In a large UK database of 
primary care medical records, comprising 1,204,110 

patients aged over 35 years, 29,870 patients were 
identifi ed with COPD and these patients were fi ve 
times more likely to have cardiovascular disease 
compared with those without COPD.13 It appears 
that reduced lung function is an independent risk 
factor for developing cardiovascular diseases. In the 
Baltimore Longitudinal Study of Aging, patients with 
the greatest decline in FEV1 over a 16-year follow-
up period were three to fi ve times more likely to 
die from a cardiac cause than those with the lowest 
decline in FEV1.

28 Even among lifetime nonsmokers, 
an increased decline in FEV1 was associated with 
a fi ve to 10-fold increase in risk of cardiac death, 
suggesting that the relationship between changes in 
FEV1 and cardiovascular events is independent of 
the effects of smoking.14

II. SYSTEMIC INFLAMMATION

Systemic infl ammation is an extra-pulmonary mani-
festation of COPD and is characterized by increased 
inflammatory markers. It has been proven that 
raised levels of CRP and systemic infl ammatory 
response are major risk factors for development 
of atherosclerosis and contribute to the increased 
risk of cardiovascular diseases.15 In the present 
study we found elevated levels of CRP even in 
stable COPD patients and association with disease 
severity. Systemic infl ammation is defi ned as two 

Figure 1. Prevalence of cardiovascular comorbidities in COPD patients.
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to four-fold increase of the levels of the circulating 
pro-infl ammatory and anti-infl ammatory cytokines 
(interleukin-6, interleukin-1β, TNF-α), and acute 
phase plasma proteins (CRP, serum amyloid-A).16 
Study of Thomson et al. demonstrates that simultane-
ous increase of the serum levels of CRP, fi brinogen 
and leucocytes is associated with two- to four-fold 
increased risk of comorbidities, including ischemic 
heart disease, myocardial infarction and heart fail-
ure.17 Additional mechanisms are tissue hypoxia 
and oxidative stress, which are present also in 
IHD and cardiac arrhythmias, as well as impaired 
vasodilative capacity observed in bronchial arter-
ies.18 Considering the increased rates of chronic 
infl ammation, Fabbri and Rabe introduced the term 
“chronic systemic infl ammatory syndrome” which 
is characterized with presence of COPD, chronic 
heart failure, increased levels of CRP, smoking his-
tory over 10 pack years and metabolic syndrome.19 
Study among 4132 patients with CHF followed up 
for 8 years showed that patients with comorbidity 
of COPD had higher mortality rates compared to 
those without airfl ow limitation.20 Decreased lung 
function is associated with increased cardiovascular 
morbidity proved a large population based study 
among over 6000 participants. They were followed 
for 14 years and the results showed that decreased 
values of FEV1 were independent risk factor for the 
development of cardiovascular disorders and death 
from myocardial infarction.21

III. METABOLIC SYNDROME (MS)
In the present study we investigated a subgroup of 
participants for the presence of metabolic syndrome 
and 48.1 % of the patients were consistent with the 
IDF criteria for MS. Similar results were reported by 
Watz et al. who found presence of MS in 47.5% of 
the investigated 170 COPD patients with prevalence 
between 40 and 50% when dividing the patients into 
groups according to the spirometry GOLD stages.22 
In Turkish population Akpinar et al. found 44.6% 
prevalence of MS in 91 patients with stable COPD 
versus 17.1% in control group.23 Study performed 
in Korea among 133 newly diagnosed patients with 
COPD reports similar results – prevalence of MS 
of 36.8%.24 In Bulgaria, Mekov et al. found 25% 
prevalence of MS in 155 COPD patients25, and 
epidemiological study in Pleven region, Bulgaria 
found MS in 13.8% of the investigated 3598 COPD 
patients. The lower prevalence reported in the lat-
ter study could be explained with using the body 
mass index (BMI) instead of waist circumference 
as a major criterion for defi ning MS.26 These stud-
ies show that metabolic syndrome is 1.3–1.5-times 
more common in COPD patients than in people 
with normal lung function.

The possible mechanisms which associate central 
obesity with airfl ow limitation are still not well 
understood. It is established that abdominal obesity 
changes the compliance of the diaphragm and chest 
wall through mechanical forces. Chen et al. found 

Figure 2. Cardiovascular comorbidities according to COPD severity.
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that 1 cm increase in the waist circumference is 
associated with 13 ml reduction in FVC and 11 
ml fall in FEV1.27 Reduced ventilation in the lung 
basis can lead to altered ventilation/perfusion ratio 
and arterial hypoxemia in recumbent position of 
the body.28 On the other hand, both COPD and MS 
are associated with chronic systemic infl ammation 
which suggests that probably they share similar 
pathogenic mechanisms. It is established that fat 
tissue is metabolically and endocrinal active organ 
with signifi cant production of adipocytokines like 
IL-6, TNF-α and leptin and its mass enlargement 
is associated with increased levels of these proteins 
as well as raised levels of CRP.28 COPD disease 
severity and metabolic syndrome, as well as physical 
inactivity, were independent predictors of systemic 
infl ammation measured by high-sensitivity C-reactive 
protein (hs-CRP) and IL-6.42 Accordingly, in the 
present study we found increased infl ammatory 
response in patients having both COPD and MS. 
Thus, common pathogenic mechanisms of MS and 
COPD may be responsible for the association be-
tween central obesity and airfl ow limitation.

IV. DIABETES MELLITUS TYPE 2
In the present study we found 21.1% prevalence 
of diabetes mellitus type 2 (DM type 2) in COPD 
patients. Yanev et al. established similar prevalence 
of 17.6%9 which was comparable to other stud-
ies conducted in Bulgaria – Mekov et al. found 
prevalence of type 2 diabetes mellitus accounting 
for 21.7% in 152 COPD patients.29 Results from 
randomized and observational studies of COPD 
patients report prevalence of diabetes mellitus type 
2 between 10.3 – 38.9%10 which is signifi cantly 
higher compared to the prevalence in the general 
population in Europe (6.8 – 13%) according to the 
data from 2015 world diabetes atlas.30 A systematic 
review on diabetes epidemiology found that patients 
with COPD have increased risk of developing DM 
type 2 and reduced lung function measured with 
FEV1 and FVC may precede the development of 
DM type 2. Moreover, the presence of asthma and 
COPD was independently associated with an in-
creased risk of DM type 2.31 The possible relating 
mechanism between the two conditions is the effect 
of smoking, a major risk factor for COPD, on the 
development of insulin resistance. Study of Borissova 
et al. demonstrates that smoking of 4 cigarettes for 
an hour is resulting in signifi cant reduction of the 
insulin receptor’s affi nity to glucose.32 This insulin 
resistance in smokers may also be the reason for 

the decreased HDL-cholesterol and raised levels of 
triglycerides which increase additionally the risk 
of cardiovascular diseases. Chronic hypoxia also 
may play signifi cant role in the impaired glucose 
metabolism through rise of plasma epinephrine 
levels. An impaired glucose tolerance is found in 
COPD patients with low blood oxygen saturation, 
compared to those with normal arterial oxygenation.33 
It has been shown that pancreatic β-cells are very 
sensitive to hypoxia-induced damage as a result 
of intermittent (sleep apnea) or chronic hypoxia in 
COPD patients.31 On the other hand the persisting 
systemic infl ammation in COPD patients expressed 
with raised levels of CRP, TNF-α, IL-6 and other 
factors is an established pathogenic mechanism for 
development of both COPD and insulin resistance 
which may explain increased glucose levels and 
the higher prevalence of diabetes mellitus type 2 
in patients with airfl ow limitation.34

V. BRONCHIECTASIS

In the present study the prevalence of bronchiectasis 
amongst COPD patients was 12.4% while other study 
in Bulgaria found slightly higher prevalence of 16% 
among 226 COPD patients.9 With the increasing use 
of high resolution CT bronchiectasis are more com-
monly recognized and diagnosed as a comorbidity 
of COPD. A systematic review and meta-analysis 
included 14 studies of total 5329 patients and found 
that 1572 (29.5%) of the patients were comorbid 
with bronchiectasis with prevalence between 20% 
and 69% in different studies.35 Seven studies found 
association between the presence of bronchiectasis 
and the exacerbations of COPD.35 The two diseases 
have similar clinical presentation with symptoms 
of cough with or without purulent expectoration as 
well as similar pathogenic mechanisms, including 
persistent chronic infl ammation and fi brotic changes 
in the airways. There is some evidence that patients 
with COPD and bronchiectasis have worse clinical 
characteristics and increased risk of chronic spu-
tum production, more frequent exacerbations and 
increased levels of infl ammatory markers compared 
to patients without bronchiectasis.1 Recently the co-
existence of the two diseases was defi ned by many 
authors as a distinct “infectious” phenotype of COPD, 
which requires different therapeutic approach. The 
deteriorated clinical course of COPD in the pres-
ence of bronchiectasis is associated mostly with the 
colonization of the bronchial tree with potentially 
virulent microorganisms, of which Pseudomonas 
species being most frequently isolated.35
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CONCLUSION

The results of the present study suggest that COPD 
is associated mostly with cardiovascular comorbidi-
ties and these fi nding are consistent with the data 
of similar studies in Bulgaria and in the world 
literature with greater prevalence in patients with 
more severe disease.  Metabolic syndrome is pres-
ent in nearly half of the patients and is associated 
with increased infl ammatory response. Other com-
mon comorbidities are diabetes mellitus type 2 and 
bronchiectasis. Defi ning the comorbidities and their 
treatment is of great importance for the prognosis of 
COPD patients as they have negative impact on the 
course of the disease, quality of life and mortality.

STUDY LIMITATIONS

Diagnoses and comorbidities are retrospectively 
collected; the diagnostic criteria for COPD and 
assessed comorbidities may vary.

REFERENCES

1. http://goldcopd.org/gold-2017-global-strategy-
diagnosis-management-prevention-copd/

2. Decramer M, Janssens W. Chronic obstructive pul-
monary disease and comorbidities. Lancet Respir 
Med 2013;1:73-83

3. Menzin J, Boulanger L, Marton J, et al. The eco-
nomic burden of chronic obstructive pulmonary 
disease (COPD) in a U.S. Medicare population. 
Respir Med 2008;102:1248-56

4. Feinstein AR. The pre-therapeutic classifi cation 
of co-morbidity in chronic disease. J Chronic Dis 
1970;23:455-68.

5. Divo M, Cote C, de Torres JP, Casanova C, et al. 
Comorbidities and risk of mortality in patients with 
chronic obstructive pulmonary disease. Am J Respir 
Crit Care Med 2012;186:155-61.

6. Baty F, Putora PM, Isenring B, et al. Comorbidities 
and Burden of COPD: A Population Based Case-
Control Study. PLoS ONE 2013;8(5):e63285. 

7. http://www.idf.org/metabolic-syndrome
8. Мekov Е, Nikolova P. Prevalence of hypertension, 

GORD and type 2 diabetes in COPD patients. IV 
congress of BRS 14 - 17 June, Sofi a 2012. Abstract 
book: 11 ОP, page 37.

9. Yanev N. Continuous follow up of patients with 
COPD. Pharmacoeconomic analysis. PhD [dis-
sertation]. Pleven: Medical University of Pleven; 
2015. p. 149.

10. Miravitlles М, Price D, Rabe K, et al. Comorbidities 
of patients in tiotropium clinical trials: comparison 
with observational studies of patients with chronic 
obstructive pulmonary disease. Int J Chron Obstruct 

Pulmon Dis 2015;10:549-64.
11. Mannino DM, Thorn D, Swensen A, et al. Preva-

lence and outcomes of diabetes, hypertension and 
cardiovascular disease in COPD. Eur Respir J 
2008;32:962-9.

12. McAllister DA, Maclay JD, Mills NL, et al. Arterial 
stiffness is independently associated with emphy-
sema severity in patients with chronic obstructive 
pulmonary disease. Am J Respir Crit Care Med 
2007;176:1208-14.

13. Feary JR, Rodrigues LC, Smith CJ, et al. Prevalence 
of major comorbidities in subjects with COPD and 
incidence of myocardial infarction and stroke: a 
comprehensive analysis using data from primary 
care. Thorax 2010;65:956-62.

14. Tockman M, Pearson J, Fleg J, et al. Rapid decline 
in FEV1. A new risk factor for coronary heart 
disease mortality. Am J Respir Crit Care Med 
1995;151:390-8.

15. Mannino M, Higuchi K, Tian H, et al. Prevalence of 
comorbidities among COPD patients in the United 
States. Value in Health 2013;16:A323-A636.

16. Brüünsgaard H, Pedersen BK. Age-related infl am-
matory cytokines and disease. Immunol Allergy Clin 
North Am 2003;23:15-39.

17. Thomsen M, Dahl M, Lange P, et al. Infl ammatory 
biomarkers and comorbidities in chronic obstruc-
tive pulmonary disease. Am J Respir Crit Care Med 
2012;186:982-8.

18. Eickhoff P, Valipour A, Kiss D, et al. Determinants 
of systemic vascular function in patients with stable 
chronic obstructive pulmonary disease. Am J Respir 
Crit Care Med 2008;178:1211-18.

19. Fabbri LM, Rabe KF. From COPD to chron-
ic systemic inflammatory syndrome? Lancet 
2007;370(9589):797-9. 

20. De Blois J, Simard S, Atar D, et al. COPD predicts 
mortality in HF: the Norwegian Heart Failure Reg-
istry. J Card Fail 2010;16:226-9.

21. Sin DD, Wu L, Man SF. The relationship between 
reduced lung function and cardiovascular mortality: 
a population-based study and a systematic review of 
the literature. Chest 2005;127:1952-9.

22. Watz H, Waschki B, Kirsten A, et al .The  metabolic 
syndrome in patients with chronic bronchitis and 
COPD: frequency and associated consequences for 
systemic infl ammation and physical inactivity. Chest 
2009;136:1039-46.

23. Akpinar EE, Akpinar S, Ertek S, et al. Systemic 
infl ammation and metabolic syndrome in stable 
COPD patients. Tuberk Toraks 2012;60(3):230-237.

24. Park BH, Park MS, Chang J, et al. Chronic obstruc-
tive pulmonary disease and metabolic syndrome: A 
nationwide survey in Korea. Int J Tuberc Lung Dis 
2012;16:694-700.



108

V. Stratev et al

Folia Medica I 2018 I Vol. 60 I No. 1

25. Mekov E, Slavova Y, Tsakova A, et al. Metabolic 
syndrome in hospitalized patients with chronic ob-
structive pulmonary disease. Peer J 2015;3:e1068.

26. Pavlov P, Ivanov Y, Glogovska P, et al. Metabolic 
syndrome in COPD patients. III congress of BRS 3-6 
June, Plovdiv 2010. Abstract book N 44. Page 78.

27. Chen Y, Rennie D, Cormier YF, et al. Waist cir-
cumference is associated with pulmonary function 
in normal-weight, overweight, and obese subjects. 
Am J Clin Nutr 2007;85:35-9.

28. Leone N, Courbon D, Thomas F, et al. Lung function 
impairment and metabolic syndrome. The critical 
role of abdominal obesity. Am J Respir Crit Care 
Med 2009;179:509-16.

29. Mekov EV, Slavova YG, Genova MP, et al. Diabetes 
mellitus type 2 in hospitalized COPD patients: im-
pact on quality of life and lung function. Folia Med 
(Plovdiv) 2016;58(1):36-41.

30. International Diabetes Federation. IDF Diabetes At-
las, 7th ed. Brussels, Belgium: International Diabetes 
Federation, 2015. http://www.diabetesatlas.org.

31. Rogliani P, Lucà G, Lauro D. Chronic obstructive 
pulmonary disease and diabetes. COPD Research 
and Practice 2015;1:3.

32. Borissova Am, Tankova T, Kirilov G, et al. The 
effect of smoking on peripheral insulin sensitiv-
ity and plasma endothelin level. Diabetes Metab 
2004;30:147-52.

33. Hjalmarsen A, Aasebø U, Birkeland K, et al. Im-
paired glucose tolerance in patients with chronic 
hypoxic pulmonary disease. Diabetes Metab 
1996;22:37-42.

34. Arnaud Cavaille’s A, Brinchault-Rabin G, Dixmier 
A, et al. Comorbidities of COPD. Eur Respir Rev 
2013;22:454-75. 

35. Ni Y, Shi G, Yu Y, et al. Clinical characteristics of 
patients with chronic obstructive pulmonary disease 
with comorbid bronchiectasis: a systemic review 
and meta-analysis. Int J Chron Obstruct Pulmon Dis 
2015;10:1465-75.

Сопутствующие заболевания при хронической обструктивной бо-
лезни лёгких (ХОБЛ) у болгарских больных – распространение и 
взаимосвязь с тяжестью заболевания и воспаления
Велин Стратев1,2, Диана Петкова1,2, Валентина Димитрова1,2, Йордан Петев3

1 Кафедра пульмонологии, Медицинский университет - Варна „Проф. Д-р Параскев Стоянов“, Варна, Болгария 
2 Клиника пульмонологии, Университетская больница „Св. Марина”, Варна, Болгария 
3 Кафедра внутренних болезней, Военно-медицинская академия, Военный госпиталь - Варна, Болгария 

Адрес для  корреспонденции:
Велин Стратев, Кафедра пуль-
монологии, Университетская 
больница „Св. Марина”, Варна,  
бул. „Христо Смирненски” 1, 
9010, Варна, Болгария 
E-mail: velinstratev@gmail.com 
Tel.: +359 898 450 634

Дата получения: 10 мая 2017
Дата приемки: 25 июля 2017
Дата онлайн публикации: 07 
сентября 2017
Дата публикации: 30 марта 
2018

Ключевые слова: ХОБЛ; 
сопутствующие заболевания; 
сердечно-сосудистые заболева-
ния; метаболический синдром; 
воспаление

Образец цитирования: 
Stratev V, Petkova D, Dimitrova V, 

Введение: ХОБЛ является заболеванием с постоянно нарастающей социо-
экономической тяжестью со множеством сопутствующих заболеваний, усугу-
бляющих тяжесть заболевания.

Цель: Проследить распространение сопутствующих заболеваний у пациен-
тов с ХОБЛ и их взаимосвязь с тяжестью заболевания  и уровнями CRP (С-ре-
активный белок) . 

Пациенты и методы: Нами было проведено ретроспективное исследование 
среди 338 больных с ХОБЛ (средний возраст 65.2±7.6 лет) и осуществлена 
оценка сопутствующих заболеваний, спирометрических данных и сыворо-
точных уровней CRP. У 183 больных было установлено наличие метаболиче-
ского синдрома (МС) согласно критериям МФД (Международная федерация 
диабета).

Результаты: Нами было установлено распространение сердечно-сосудистых 
заболеваний (ССЗ) среди 73.5 % больных (гипертония  - 70.4 %, ЗСН (застой-
ная сердечная недостаточность) - 47.4 %, ишемическая болезнь сердца - 37.5 
% и сердечная аритмия - 12.6  %) с более широким распространением среди 
больных, страдающих заболеванием в более тяжёлой форме. Установлено 
распространение диабета 2 типа в 21.1 % и 12.4 % распространения бронхо-
эктазии. В субпопуляции больных установлено 48.1 % распространения МС с 
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сывороточными уровнями в значительной степени более высокими у боль-
ных с ХОБЛ и МС по сравнению с теми, у которых отсутствует наличие синдро-
ма -  7.4 (3.14 – 11. 54) mg/ml и 4.06 (2.64 – 6.93) mg/ml, р=0.006 соответственно.

Заключение: Настоящее исследование устанавливает высокую степень ча-
стоты ССЗ сопутствующих заболеваний у больных с ХОБЛ и взаимосвязь с 
тяжестью заболевания. Метаболический синдром является часто встречаю-
щимся сопутствующим заболеванием и связывается с повышенным воспали-
тельным ответом.
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