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Abstract

Interstitial lung diseases (ILD) are mainly chronic diseases of the lung tissue, manifested by
inflammation and disruption of the structure of the alveolar walls, endothelium of the
pulmonary capillaries, perivasal and perilymphatic tissues. A characteristic symptom of
interstitial lung diseases is shortness of breath, which is a reflection of pulmonary insufficiency.
Nonspecific interstitial pneumonia (NSIP) is idiopathic interstitial pneumonia. This disease is
much less common than idiopathic pulmonary fibrosis (ILF). Most of the patients are women
aged 40 — 50 years, who do not have any known causes or interdependencies. Similar disorders
are observed in connective tissue diseases (in particular, systemic scleroderma or autoimmune
myositis), some forms of lung diseases associated with the use of medications and
hypersensitive pneumonitis.

Diseases of the cardiovascular system in patients with fibrosing osteoliths (FO) have not been
studied enough. Currently , a number of papers have been published concerning the course of
this interstitial disease with simultaneous damage to the cardiovascular system. In patients with
combined pathology, there was a tendency of aggravation of desaturation and fibrosis on the
processes of myocardial remodeling, on the occurrence of arrhythmias and progression of
arterial hypertension (AH), coronary heart disease (CHD), leading to to aggravate circulatory
insufficiency and respiratory insufficiency (1-3). There is evidence of the influence of oxidative
stress (4,5), systemic inflammation, endothelial dysfunction (6,7) on the progression of cardiac
diseases in fibrosing alveolitis. However, some features of the course of this comorbid
pathology remain unspecified. It is also interesting to develop algorithms for the diagnosis and
treatment of patients with these combined diseases, which determines the relevance of studying
this problem.
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Introduction

Idiopathic fibrosing alveolitis, diffuse interstitial pneumofibrosis is a disease characterized by
diffuse lesion of the pulmonary interstitium with the subsequent development of
pneumosclerosis and respiratory failure, hypertension of the small circulatory circle and
pulmonary heart, refers to idiopathic interstitial pneumonia. It is relatively rare (about 7-10
cases per 100 thousand population), autoimmune disorders (type 111 hypersensitivity, reactions
of immune complexes) are of great importance in the development of this form. Serous-
fibrinous impregnation of the alveolar septa, accumulation of exudate rich in fibrin,
macrophages and especially neutrophils in the alveoli, pronounced growth of connective tissue
and its sclerosis, hyaline membranes in the alveoli are characteristic. The lungs are dense, red-
brown in color with a network of grayish stripes and foci of bullous emphysema. Fibrosing
alveolitis is a relatively rare disease of unclear etiology, but it tends to increase. Fibrosing
alveolitis more often affects men older than 50 years (20 cases out of 100 thousand) than
women (13 cases out of 100 thousand). Mortality in fibrosing alveolitis reaches 3.3 cases per
100 thousand population.

Thus, an enzyme immunoassay is a lung disease of an unclear nature with a morphological
picture of ordinary interstitial pneumonia, characterized by increasing pulmonary insufficiency
following the development of non—bacterial inflammation mainly in the interstitial lung
tissue, leading to progressive interstitial fibrosis.

The purpose of the study: — To study the clinical and functional features of interstitial diseases
and diseases of the cardiovascular system at the same time, to develop algorithms for the
diagnosis and treatment of patients with this combined pathology.

Materials and Methods

Functional methods (spirometry, bodyplethysmography, study of lung diffusion capacity, daily
pulse oximetry, daily monitoring of blood pressure, daily monitoring of electrocardiogram
parameters, six—minute walking test, computed tomography of chest organs, radioisotope
research methods), questionnaires for assessing respiratory function. Criteria for inclusion of
patients in the study:

1. Patients of both sexes from 50 to 70 years old.

2. The duration of the disease (from the onset of symptoms to diagnosis) is more than three
months.

3. Patients with gradual and steadily increasing shortness of breath, leading to the development
of respiratory failure, with the exception of other diseases that provoke the appearance of
respiratory symptoms.

4. The presence of "celophane crepitating wet wheezes" over the lower parts of the lungs,
detected auscultatively on objective examination.

5. Restrictive nature of respiratory disorders in spirography and reduction of diffusion ability
of the lungs during bodyplethysmography.

6. Bilateral diffuse lesion of the alveoli and interstitial pelvis with the subsequent development
of diffuse fibrosis (“cellular lung™), assessed according to computer tomography of the thoracic
organs.
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7. Confirmation of the diagnosis of fibrosing alveolitis, verification of its form by histological
examination of the results of a transbronchial biopsy.

8. Exclusion of other pathologies leading to diffuse pulmonary fibrosis, based on the results of
histological and cytological examination of the pulmonary tissue.

Exclusion criteria:

1. Tuberculosis of the lungs.

2. Sarcoidosis of the lungs and intra-thoracic lymph nodes.

3. Carcinomatosis.

4. Diseases with bilateral dissemination or bilateral pulmonary fibrosis of other

etiology (pneumoconiosis, fungal lung lesion, diffuse amyloidosis, etc.).

5. Patients with FEV 1 less than 30%, as this makes it difficult to perform invasive procedures
(fibrobronchoscopy (FBS), bronchoalveolar lavage (BAL), transbronchial biopsy, etc.

6. Patients with uncontrolled hematological, renal, neurological and other diseases, as well as
any conditions affecting the interpretation of the results of the study.

Thus, the verification of fibrosing alveolitis (FA) was carried out according to ATS/ERS
criteria. According to the goals and objectives of the study, 51 patients with fibrosing alveolitis
were examined. The analysis of clinical symptoms, the results of examination of the respiratory
and cardiovascular systems, as well as the treatment of three groups of patients with FA was
carried out.

Groups of studied patients with fibrosing alveolitis:

1. Nonspecific interstitial pneumonia, (average age 56.6 + 0.3 years , duration of diseases 9.9
+ 0.1 years) — eighteen patients.

2. Cryptogenic organizing pneumonia, (average age 60.9+ 0.6 years , duration of diseases 10.4+
0.3 years) — nine patients.

3. Idiopathic pulmonary fibrosis (mean age 62.6+0.2 years, duration of diseases 12.6+ 0.7
years) — forty-one patients.

In patients with cryptogenic organizing pneumonia, moderate respiratory symptoms were
noted, in patients with pulmonary fibrosis, the intensity of symptoms is greater, for patients
with nonspecific interstitial pneumonia, the intensity of symptoms occupies an intermediate
position among the three analyzed groups of patients. High numbers of systolic and diastolic
blood pressure, tachycardia, a high frequency of rhythm disturbances, correspond to more
pronounced respiratory symptoms determined in the group of patients with idiopathic
pulmonary fibrosis. Occurrence of cardiac pathology patients with fibrosing alveolitis
accounted for 70.58% (36 observations in 51 patients), of which arterial pneumonia — 30.88%,
rhythm disturbances — 26.47%, coronary heart disease, angina pectoris - 13.23%.

In patients with pulmonary fibrosis, cardiac pathology was detected more often than in patients
with cryptogenic organizing pneumonia (75.6% vs. 66.6%), which confirms the tendency to
increase the frequency of cardiovascular diseases with an increase in the intensity of respiratory
symptoms, the development of hypoxia and desaturation. However, not all identified
cardiovascular diseases are associated with alveolitis and are able to influence its course.

To assess the features of the combination of fibrosing alveolitis and cardiovascular
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diseases , patients were divided into four groups depending on the timing of the development
of pulmonary and cardiac pathology:

1. The development of cardiovascular diseases previously a disease of the respiratory system
and not manifested simultaneously with this disease of the respiratory system.

2. The development of a disease of the cardiovascular system, a disease of the respiratory
system and manifested with a prolonged course of alveolitis or in the treatment of fibrotic
alveolitis.

3. The development of a cardiological disease later than the onset of a respiratory

system disease and manifesting simultaneously with it.

4. Both diseases developed simultaneously, the disease of the cardiovascular system progresses
with a prolonged course of alveolitis (or) or in the conditions of treatment of fibrosing
alveolitis.

The assessment of the nature of the combination of fibrosing alveolitis and diseases of the
cardiovascular system was based on anamnesis data (the time factor of the development of
cardiac disease before, after, simultaneously with fibrosing alveolitis, the nature of the course
of the disease of the cardiovascular system the reversibility of exacerbation of the disease of
the cardiovascular system systems in the treatment of alveolitis.

That is, we evaluated the following possibilities of interrelation:

a) The independent existence of diseases of the cardiovascular system and fibrosing alveolitis,
b) Mutual aggravation of two diseases,

c) Aggravation of respiratory disease in the presence of diseases of the digestive system,

d) Aggravation of diseases of the cardiovascular system in the treatment of respiratory disease.
Moderate obstructive and restrictive disorders were observed in patients with nonspecific
interstitial pneumonia. Signs of a pulmonary heart (right ventricular myocardial hypertrophy,
an increase in the end—diastolic size of the right ventricle) were observed in three patients, the
rest did not have these changes, there was no pulmonary hypertension, the average systolic
pressure in the pulmonary artery was moderately elevated 36.8+ 0.2 mm Hg. Six patients had
anamnestic indications of arterial hypertension, the duration of the disease is 8.8 + 0.7 years,
that is, almost coinciding in terms with alveolitis, but there was no exacerbation of hypertension
against the background of FA.

Fibrosing alveolitis, a variant of cryptogenic organizing pneumonia, was the most clinically
favorable: hypoxia was not observed in patients, moderate pulmonary hypertension was noted
in the absence of echocardiographic signs of myocardial remodeling. We recorded two
observations of coronary heart disease and arterial hypertension. The presence of coronary
artery disease can be explained by the greater age of patients compared with patients with FA,
a variant of nonspecific interstitial pneumonia, the frequency of arterial hypertension in this
group is lower than in patients of the first group, but, as in patients of the analyzed group, there
were no exacerbations and progression of these cardiac diseases.

Patients with pulmonary fibrosis had pronounced respiratory symptoms (shortness of breath
2.2+ 0.4 points, cough 1.6+ 0.3 points on a three-point scale), tachypnea 22.3+ 0.2 per minute,
tachycardia 93.4 £ 0.4 beats per minute, persistent increase in blood pressure (systolic 154.6+
2.3 mmHg, diastolic 91.5+ 3.2 mmHg). In these patients, significant obstructive (FEV1-
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45.8+1.2%) and restrictive (DLCO by single inhalation, characterizing the diffusion capacity
of the lungs for CO = 59.4+0.4%) were observed.).

We have analyzed the detected radiological changes. These changes depended

on the shape of the FA. In patients with nonspecific interstitial pneumonia, bilateral mesh
deformation of the lower parts of the lungs, "frosted glass"” syndrome was recorded.

In patients with cryptogenic organizing pneumonia, dense foci of consolidation

of subpleural divisions, compaction of bronchial walls, and "frosted glass" syndrome were
recorded. In patients with idiopathic pulmonary fibrosis, pronounced changes in the pulmonary
tissue were observed: bilateral mesh deformation of the pulmonary pattern in the lower parts,
thickening of the alveolar

septa, 2—sided infiltrative changes, deformation of the pulmonary pattern (cellular

lung), "frosted glass". Hypoxia SpO2 =94.2+0.1 mmHg (before low—flow oxygen

therapy) corresponded to pronounced interstitial changes (bilateral mesh deformation of the
pulmonary pattern in the stage of cellular lung - in 29 patients, there are 70.73%. Chronic
pulmonary heart was detected in 5 patients: enlargement of the heart chambers (of course —
diastolic size of the right ventricle, its hypertrophy, significant pulmonary hypertension. The
rent genological changes reflected the trend of dependence of the progression of cardiac
diseases and the intensification of fibrotic — dystrophic changes in the lungs: with an increase
in the mesh deformation of the pulmonary pattern, fibrosis of parenchymal — interstitial
structures, hypoxia develops, restrictive respiratory disorders increase, supraventricular rhythm
disturbances are observed, the processes of remodeling

of the left and right ventricle myocardium are triggered. The progression of alveolitis
symptoms in three patients was accompanied by an aggravation of rhythm disturbances: with
daily monitoring of the Holter ECG, the total number of supraventricular extrasystoles is
100549.8+12.3 during the day, that is, more than 100 thousand, which is the basis for
prescribing (changing) antiarrhythmic therapy, the total number of ventricular extrasystoles is
2334 (i.e. more than 1 thousand), unstable ventricular extrasystoles were detected in the amount
of 22.3%, which

is typical for organic extrasystoles and can confirm myocardial remodeling.

It can be stated that the progression of alveolitis worsened the course of atherosclerotic
cardiosclerosis, complicated by rhythm disturbances and the course of arterial hypertension.
That is, in the group of patients with idiopathic pulmonary fibrosis, we can talkabout the
possibility of a relationship between diseases of the cardiovascular system and fibrotic
alveolitis, trends in the influence of hypoxia, desaturation, functional disorders on the
progressive course of cardiac diseases

Conclusion

1. The incidence of cardiac pathology in patients with fibrotic alveolitis was 70.58% (48 cases
in 68 patients), of which arterial pneumonia — 30.88 %, rhythm disturbances — 26.47 %,
coronary heart disease, angina pectoris — 13,23%. The frequency of cardiac pathology
depends on the form of alveolitis: in patients with pulmonary fibrosis, it was detected more
often than in patients with cryptogenic organizing pneumonia (75.6%- 66.6%), reflects the
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tendency to increase the number of cardiovascular diseases with an increase in the intensity of
respiratory symptoms, the development of hypoxia and desaturation.

2. Ischemic heart disease, atherosclerotic cardiosclerosis, accompanied by rhythm disturbances
are not associated with fibrosing alveolites. Arterial hypertension,

chronic pulmonary heart in the studied patients developed with a long history of alveolitis, are
accompanied by pronounced clinical symptoms and functional disorders, tend to progress,
require correction of therapy.

3. Specialized cardiological examination is recommended for patients with alveolitis with a
disease duration of more than 10 years, with SpO2 desaturation below 94.2 £ 0.1 mm,
functional disorders (decrease in FEV1 below 45%, restriction of DLCO 59%), characteristic
fibrotic changes in the lungs on a comm tomogram.
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