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Management of patients with dyspnea 
Number of hours: Classroom work - 5:00, independent work – 3:00.
Material and methodological support of the theme: table, multimedia presentation, laboratory data and instrumental methods of investigation.

Justification threads. Dyspnea is a symptom, not a discreet disease, and can be present in the absence of disease, or be the net result of multiple disease processes. It is an extremely common symptom. About 25% of patients seen by the physician in the ambulatory setting present with dyspnea. This number can be as high as 50% in the tertiary care setting.The purpose of the activity:

· General: The students should be able to describe main links of pathogenesis, clinical features, diagnostic and treatment of patients with dyspnea.
· Specific: Provide a basic overview of the pathophysiology, diagnosis, and classification of patients with dyspnea; evaluate guideline-based management strategies for the treatment of patients with dyspnea; develop an individualized pharmacotherapy and monitoring plan for the management of patients with dyspnea, when given specific patient information.
	Specific objectives:

The student should know: 
	Initial level of knowledge - abilities:

The student should be able to: 

	· Describe dyspnea classifications. 

· Describe the main mechanism of ethiopathogenesis of dyspnea. 

· Describe the main clinical features of dyspnea.
· List and describe the group of drugs that are used in the treatment of dyspnea and give specific examples of each.

· Make a treatment plan of patient with dyspnea.
	· analyze the complaints and anamnesis of patients.

· recognize the clinical signs.

· make a plan of examination of patients.

· diagnose the main causative diseases and conditions.

· interpret the data of instrumental and laboratory research techniques;

· differential diagnosis of condition.

· assess the possible complications as well as to evaluate the prognosis of these patients.

· provide medical aid to the patient.

· prescribe drugs, which are used in such patients 

· assess the patient's prognosis 


List of practical skills that students must master:

1. Evaluation of patients with of patients with dyspnea.

2. Interpretation of laboratory data that reflect pathology causing of  dyspnea.
3. Interpretation of tool data that reflect pathology leads to dyspnea.

4. Working out the scheme of diagnostic plan.

5. Prescribing basic treatment.

Materials for the self-study:

- Improvement of data interpretation dopplerechocardiography on the topic.
Graphological structure of the topic. 
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Indicative map of the work of students:

a) diagnosis criteria for checking them at the bedside;

b) choice of the most knowledgeable tests, laboratory and instrumental studies (possibly performed by students), confirming the diagnosis;

c) the appointment of treatment; prescribing (knowledge of the mechanism of action of drugs)

d) the choice of method of physical therapy treatment;

d) determining the prognosis and the patient's ability to work;

g) definition of disability;

c) disease prevention.
Dyspnea is a common symptom and, in most cases, can be effectively managed in the office by the family physician. The differential diagnosis is composed of four general categories: cardiac, pulmonary, mixed cardiac or pulmonary, and noncardiac or nonpulmonary. Most cases of dyspnea are due to cardiac or pulmonary disease, which is readily identified with a careful history and physical examination. Chest radiographs, electrocardiograph and screening spirometry are easily performed diagnostic tests that can provide valuable information. In selected cases where the test results are inconclusive or require clarification, complete pulmonary function testing, arterial blood gas measurement, echocardiography and standard exercise treadmill testing or complete cardiopulmonary exercise testing may be useful. A consultation with a pulmonologist or cardiologist may be helpful to guide the selection and interpretation of second-line testing.

Dyspnea is defined as abnormal or uncomfortable breathing in the context of what is normal for a person according to his or her level of fitness and exertional threshold for breathlessness.

Pathophysiology

The physiology of normal respiration and gas exchange is complex, and that of dyspnea is even more so. Ventilation is related to the metabolic demands of oxygen consumption and carbon dioxide elimination necessary to meet a given level of activity.

The carotid and aortic bodies and central chemoreceptors respond to the partial pressure of oxygen (PO2), partial pressure of carbon dioxide (PCO2) and pH of the blood and cerebrospinal fluid. When stimulated, these receptors cause changes in the rate of ventilation. The rate and pattern of breathing are also influenced by signals from neural receptors in the lung parenchyma, large and small airways, respiratory muscles and chest wall.

Dyspnea most often has a cardiac or pulmonary etiology, although occasionally other causes, such as anemia, acidosis or neuromuscular disorders, must be considered.

For example, in a patient with pulmonary edema, the accumulated fluid activates neural fibers in the alveolar interstitium and reflexively causes dyspnea.2Inhaled substances that are irritating can activate receptors in the airway epithelium and produce rapid, shallow breathing, coughing and bronchospasm. The central nervous system, in response to anxiety, can also increase the respiratory rate. In a patient who experiences hyperventilation, subsequent correction of the decreased PCO2alone may not alleviate the sensation of breathlessness. This reflects the interaction between chemical and neural influences on breathing.

Etiology

The broad differential diagnosis of dyspnea contains four general categories: cardiac, pulmonary, mixed cardiac or pulmonary, and noncardiac or nonpulmonary (Table 1).

	TABLE 1 
Differential Diagnosis of Dyspnea
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	Cardiac 
Congestive heart failure (right, left or biventricular) 
Coronary artery disease 
Myocardial infarction (recent or past history) 
Cardiomyopathy 
Valvular dysfunction 
Left ventricular hypertrophy 
Asymmetric septal hypertrophy 
Pericarditis 
Arrhythmias

Pulmonary 
COPD 
Asthma 
Restrictive lung disorders 
Hereditary lung disorders 
Pneumothorax
	Mixed cardiac or pulmonary 
COPD with pulmonary hypertension and cor pulmonale 
Deconditioning 
Chronic pulmonary emboli 
Trauma

Noncardiac or nonpulmonary 
Metabolic conditions (e.g., acidosis) 
Pain 
Neuromuscular disorders 
Otorhinolaryngeal disorders 
Functional 
- Anxiety 
- Panic disorders 
- Hyperventilation

	

COPD=chronic obstructive pulmonary disease.


Cardiac causes of dyspnea include right, left or biventricular congestive heart failure with resultant systolic dysfunction, coronary artery disease, recent or remote myocardial infarction, cardiomyopathy, valvular dysfunction, left ventricular hypertrophy with resultant diastolic dysfunction, asymmetric septal hypertrophy, pericarditis and arrhythmias.

Pulmonary causes include obstructive and restrictive processes. The most common obstructive causes are chronic obstructive pulmonary disease (COPD) and asthma. Restrictive lung problems include extrapulmonary causes such as obesity, spine or chest wall deformities, and intrinsic pulmonary pathology such as interstitial fibrosis, pneumoconiosis, granulomatous disease or collagen vascular disease.

Mixed cardiac and pulmonary disorders are also common sources of dyspnea6,7 and include COPD with pulmonary hypertension and cor pulmonale, deconditioning, pulmonary emboli and trauma.

Noncardiac or nonpulmonary disease must be considered in patients with minimal risk factors for pulmonary disease and no clinical evidence of cardiac or pulmonary disease. These disorders include metabolic conditions such as anemia, diabetic ketoacidosis and other, less common causes of metabolic acidosis, pain in the chest wall or elsewhere in the body, and neuromuscular disorders such as multiple sclerosis and muscular dystrophy. Obstructive rhinolaryngeal problems include nasal obstruction due to polyps or septal deviation, enlarged tonsils and supraglottic or subglottic airway stricture.

Dyspnea can also occur as a somatic manifestation of psychiatric disorders, such as an anxiety disorder, with resultant hyperventilation.

History

As with all undifferentiated symptoms, a carefully taken history is important because it yields clues, if not the actual diagnosis, in many cases (Table 2).

	TABLE 2 
History and Physical Examination Clues to Conditions That Cause Dyspnea
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	Findings
	Condition

	


	History
	

	Dyspnea on exertion
	Cardiac or pulmonary disease, deconditioning

	Dyspnea during rest
	Severe cardiopulmonary disease or noncardiopulmonary disease (e.g., acidosis)

	Orthopnea, paroxysmal nocturnal dyspnea, edema
	Congestive heart failure, chronic obstructive pulmonary disease

	Medications
	Beta blockers may exacerbate bronchospasm or limit exercise tolerance. Pulmonary fibrosis is a rare side effect of some medications

	Smoking
	Emphysema, chronic bronchitis, asthma

	Allergies, wheezing, family history of asthma
	Asthma

	Coronary artery disease
	Dyspnea as anginal equivalent

	High blood pressure
	Left ventricular hypertrophy, congestive heart failure

	Anxiety
	Hyperventilation, panic attack

	Lightheadedness, tingling in fingers and perioral area
	Hyperventilation

	Recent trauma
	Pneumothorax, chest-wall pain limiting respiration

	Occupational exposure to dust, asbestos or volatile chemicals
	Interstitial lung disease

	Physical examination
	

	Anxiety
	Anxiety disorder

	Nasal polyp, septal deviation
	Dyspnea due to nasal obstruction

	Postnasal discharge
	Allergies/asthma

	Jugular vein distention
	Congestive heart failure

	Decreased pulse or bruits
	Peripheral vascular disease with concomitant coronary artery disease

	Increased anteroposterior chest diameter
	Emphysema

	Wheezing
	Asthma, pulmonary edema

	Rales
	Alveolar fluid (edema, infection, etc.)

	Tachycardia
	Anemia, hypoxia, heart failure, hyperthyroidism

	S3
	Congestive heart failure

	Murmur
	Valvular dysfunction

	Hepatomegaly, hepatojugular reflux, edema
	Congestive heart failure

	Cyanosis, clubbing
	Chronic severe hypoxemia

	

S3=third heart sound.


Pertinent queries can provide valuable information and diagnostic clues to the cause of dyspnea. Factors such as the duration of the dyspnea, precipitating circumstances such as exertion, daytime or nighttime occurrence, the presence of chest pain or palpitations, the number of pillows the patient uses during sleep, how well the patient sleeps, concomitant coughing, exercise tolerance, and the ability to keep up with peers can all help narrow the differential diagnosis.

Other factors to be considered include past and current use of tobacco, exercise tolerance, environmental allergies, occupational history and the presence of asthma, coronary artery disease, congestive heart failure or valvular heart problems. A family history of asthma, lung problems (e.g., chronic bronchitis, bronchiectasis, serious pulmonary infections), allergies or hay fever must also be considered.

When evaluating a patient with a possible psychiatric component of dyspnea, it is helpful to know if the feelings of dyspnea and anxiety are concurrent, if associated paresthesias of the mouth and fingers exist, and if the anxiety precedes or follows dyspnea.

Physical Examination

A complete physical examination, like a carefully taken history, is likely to lead the clinician toward the proper diagnosis and minimize unnecessary laboratory testing (Table 2).

Oropharyngeal or nasopharyngeal pathology may be found by identifying a grossly obstructive abnormality of the nasal passages or pharynx. Palpation of the neck may reveal masses, such as in thyromegaly, which can contribute to airway obstruction. Neck bruits are indicative of macrovascular disease and suggest concomitant disease of the coronary arteries, especially if the patient has a history of diabetes, hypertension or smoking.

Examination of the thorax may reveal an increased anteroposterior diameter, an elevated respiratory rate, spine deformities such as kyphosis or scoliosis, evidence of trauma and the use of accessory muscles for breathing. Kyphosis and scoliosis can cause pulmonary restriction. Auscultation of the lungs provides information regarding the character and symmetry of breath sounds such as rales, rhonchi, dullness or wheezing. Rales or wheezing can indicate congestive heart failure, and expiratory wheezing alone may indicate obstructive lung disease.

Cardiovascular examination may reveal murmurs, extra heart sounds, an abnormal location of the point of maximum impulse or an abnormality of the heart rate or rhythm. A systolic murmur can indicate aortic stenosis or mitral insufficiency; a third heart sound can indicate congestive heart failure and an irregular rhythm can indicate atrial fibrillation. Peripheral perfusion of the extremities should be evaluated by assessing pulses, capillary refill time, edema and hair growth pattern.

Psychiatric examination can reveal anxiety accompanied by tremulousness, sweating or hyperventilation.

Diagnostic Examination

Many diagnostic modalities used to evaluate dyspnea can be performed in the family physician's office.10 The basic evaluation is directed by the probable causes suggested in the history and physical examination. The most common organic causes of dyspnea are cardiac and pulmonary disorders.

The most useful methods of evaluating dyspnea are the electrocardiogram and chest radiographs. These initial modalities are inexpensive, safe and easily accomplished. They can help confirm or exclude many common diagnoses.

The electrocardiogram can show abnormalities of the heart rate and rhythm, or evidence of ischemia, injury or infarction. Voltage abnormality suggests left or right ventricular hypertrophy if the voltage is excessive, or pericardial effusion or obstructive lung disease with increased chest diameter if the voltage is diminished.

A chest radiograph can identify skeletal abnormalities, such as scoliosis, osteoporosis or fractures, or parenchymal abnormalities, such as hyperinflation, mass lesions, infiltrates, atelectasis, pleural effusion or pneumothorax. An increased cardiac silhouette can be caused by increased pericardial size or increased chamber size.

A finger-stick hemoglobin determination or a complete blood count can quantify the severity of suspected anemia. Thyroid abnormalities rarely present with dyspnea and can be assessed by measurement of the serum thyroid-stimulating hormone level.

The history, physical examination and preliminary diagnostic modalities such as chest radiography and electrocardiography usually reveal the underlying cause or causes of dyspnea, but in selected cases further diagnostic evaluation may be needed. Useful second-line tests include spirometry, pulse oximetry and exercise treadmill testing. These tests can clarify the diagnosis if initial modalities indicate an abnormality or are inconclusive.

Spirometry 

Spirometry depends on patient effort; if the patient is unable to give a maximal effort, the test has limited value. To perform the test, most patients require specific demonstration of the appropriate technique and coaching during the test in order to produce a maximal effort. The patient exhales fully, then takes a maximum inhalation and blows out as hard and as fast as possible, continuing the exhalation as long as possible to ensure that maximal volumes are measured. The test may be repeated until the results are consistent. Spirometry is extremely safe and has virtually no risk of serious complications.4,9 The most common errors in technique are failure to exhale as fast as possible and failure to continue exhalation as long as possible.

Spirometry can help differentiate obstructive lung disease from restrictive lung disease(Table 3).

	TABLE 2 
History and Physical Examination Clues to Conditions That Cause Dyspnea
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	Findings
	Condition

	


	History
	

	Dyspnea on exertion
	Cardiac or pulmonary disease, deconditioning

	Dyspnea during rest
	Severe cardiopulmonary disease or noncardiopulmonary disease (e.g., acidosis)

	Orthopnea, paroxysmal nocturnal dyspnea, edema
	Congestive heart failure, chronic obstructive pulmonary disease
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	Beta blockers may exacerbate bronchospasm or limit exercise tolerance. Pulmonary fibrosis is a rare side effect of some medications

	Smoking
	Emphysema, chronic bronchitis, asthma

	Allergies, wheezing, family history of asthma
	Asthma

	Coronary artery disease
	Dyspnea as anginal equivalent

	High blood pressure
	Left ventricular hypertrophy, congestive heart failure

	Anxiety
	Hyperventilation, panic attack

	Lightheadedness, tingling in fingers and perioral area
	Hyperventilation

	Recent trauma
	Pneumothorax, chest-wall pain limiting respiration

	Occupational exposure to dust, asbestos or volatile chemicals
	Interstitial lung disease

	Physical examination
	

	Anxiety
	Anxiety disorder

	Nasal polyp, septal deviation
	Dyspnea due to nasal obstruction

	Postnasal discharge
	Allergies/asthma

	Jugular vein distention
	Congestive heart failure

	Decreased pulse or bruits
	Peripheral vascular disease with concomitant coronary artery disease

	Increased anteroposterior chest diameter
	Emphysema

	Wheezing
	Asthma, pulmonary edema

	Rales
	Alveolar fluid (edema, infection, etc.)

	Tachycardia
	Anemia, hypoxia, heart failure, hyperthyroidism

	S3
	Congestive heart failure

	Murmur
	Valvular dysfunction

	Hepatomegaly, hepatojugular reflux, edema
	Congestive heart failure

	Cyanosis, clubbing
	Chronic severe hypoxemia

	

S3=third heart sound.


 COPD (chronic bronchitis or emphysema) and asthma are the most common causes of an obstructive spirometry pattern. A restrictive pattern can be caused by extrapulmonary factors, such as obesity; by skeletal abnormalities, such as kyphosis or scoliosis; by compressing pleural effusion, and by neuromuscular disorders, such as multiple sclerosis or muscular dystrophy. A number of systemic diseases, such as rheumatoid arthritis, systemic lupus erythematosus and sarcoidosis, can cause interstitial lung disease, which leads to a restrictive pattern on spirometry. Other causes of interstitial disease include farmer's lung and other pneumoconioses, infiltrating malignancy, fibrosis due to side effects of some medications (e.g., some chemotherapeutic agents, amiodarone [Cordarone]) and idiopathic interstitial fibrosis, which constitutes the largest single category of interstitial lung disease.

Pulse Oximetry 

Pulse oximetry uses an infrared light source to determine the hemoglobin oxygen saturation. However, the percentage of oxygen saturation does not always correspond to the partial pressure of arterial oxygen (PaO2). The hemoglobin desaturation curve can be shifted to the left or right depending on the pH, temperature (e.g., oximeter used on a cool extremity) or arterial carbon monoxide or carbon dioxide level. Thus, a borderline-normal oxygen saturation percentage may actually reflect an abnormally low PaO2 in some cases.10 Pulse oximetry is, however, valuable as a rapid, widely available and noninvasive means of assessment and is accurate in most clinical situations.

Arterial Blood Gases 

Arterial blood gas measurement can provide information about altered pH, hypercapnia, hypocapnia or hypoxemia. This measurement is more commonly used for the evaluation of acute dyspnea but it can also be used in the evaluation of patients who have gradually become dyspneic or who are chronically dyspneic. Arterial blood gas measurement can be normal, however, in patients with clinically significant pulmonary disease. An abnormality of arterial blood gas parameters may sometimes be seen only during exercise, with a rapid return to normal during rest. Normal arterial blood gas measurements do not exclude cardiac or pulmonary disease as a cause of dyspnea.

 
Pulmonary function or exercise treadmill testing adds diagnostic detail in equivocal cases.

 Complete Pulmonary Function Testing 

Complete pulmonary function testing can be obtained if screening office spirometry is inconclusive. Measurement of all types of lung volume, such as total lung capacity and residual volume, can show combinations of obstructive and restrictive disease (Table 3). The diffusing capacity of the lung for carbon monoxide (DLCO) is often included in complete pulmonary function testing. The DLCO is used to indirectly measure the gas exchange of oxygen and carbon dioxide across the alveolar surface. Reduced diffusing capacity can occur in a variety of alveolar or interstitial abnormalities, such as edema, inflammation, infection, infiltration and malignancy. Reduced oxygen diffusion can markedly contribute to dyspnea; however, it usually occurs with some spirometric abnormality.

Exercise Treadmill Testing 

Exercise treadmill testing can target ischemia as a cause of dyspnea. This test can be performed when symptoms are atypical for exertional angina or when silent ischemia is suspected as a cause of dyspnea on exertion. A patient's ability to perform a treadmill test can be limited by poor aerobic conditioning, by lower extremity pathology such as arthritis, claudication or edema, or by coincidental pulmonary disease. Exercise treadmill testing is relatively safe and has few risks: only one in 10,000 patients dies of malignant arrhythmia or acute myocardial infarction, and only two in 10,000 have serious but nonfatal arrhythmia or another complication.

The normal physiologic response to exercise testing is an increase in blood pressure and heart rate. To achieve maximal effort, the heart rate should reach at least 85 percent of the target heart rate for the patient's age. Underlying heart disease may be signified by ST-segment changes, by arrhythmias or by inappropriate blood pressure changes during exercise. There are limitations to the sensitivity and specificity of treadmill testing, however, and interpretation of the results may vary. Negative results on treadmill exercise testing in a patient who has dyspnea but no chest pain or other cardiac risk factors suggest that dyspnea is caused by something other than coronary artery disease. When the results are equivocal or difficult to interpret, further diagnostic testing or consultation should be considered.

Echocardiography 

Echocardiography can detect a valvular abnormality and may be diagnostically helpful in patients with questionable murmurs in the context of dyspnea. Chamber size, hypertrophy and left ventricular ejection fraction can also be assessed. A multigated cardiac acquisition (MUGA) scan or radionucleotide ventriculography can also be used to quantify the ejection fraction.

Cardiopulmonary Exercise Testing 

Cardiopulmonary exercise testing quantifies cardiac function, pulmonary gas exchange, ventilation and physical fitness. Cardiopulmonary exercise testing may be used in selected cases when the diagnosis is still unclear after the inital examination. It can be particularly useful in cases where obesity, anxiety, deconditioning, exercise-induced asthma or other problems preclude standard exercise treadmill testing.

The test is usually performed on a treadmill or bicycle ergometer and requires that the patient breathe into a mouthpiece during exercise. The patient performs progressively more difficult exercise to the point of exhaustion. During exercise, oxygenation is measured by using either a pulse oximeter or an arterial line, and interpretation of the complete test requires analysis of oxygen consumption, carbon dioxide production, anaerobic threshold, heart rate and rhythm, blood pressure, minute ventilation, continuous monitoring of gas exchange, severity of perceived exertion, dyspnea, chest pain and leg discomfort. Cardiopulmonary exercise testing can help define whether an abnormality lies in the pulmonary, cardiac or skeletal muscle systems.

Final Comment

In most patients, the cause or causes of dyspnea can be determined in a straightforward fashion by using the history and physical examination to identify common cardiac or pulmonary etiologies. In selected cases, specific diagnostic testing or consultation may be needed to confirm the diagnosis or to provide assistance with therapeutic management.

Tasks for independent work:

1. What is the definition of dyspnea?
2. What are the main causes of dyspnea?

3. What are the main pathogenetic links of dyspnea?

4. What laboratory tests are used in patients with with dyspnea?

5. What imaging studies are used in patients with dyspnea?

Tests

1. A patient complains about dyspnea provoked by the physical activity. Clinical examination revealed anaemia and presence of the paraprotein in the zone of gamma-globulins. To confirm the myeloma diagnosis it is necessary to determine the following index in the patient

1. Bence Jones protein

2. Bilirubin

3. Haemoglobin

4. Ceruloplasmin

5. Antitrypsin

2. A 13-year-old girl with history of asthma complained of cough, dyspnea and wheezing. Her symptoms became so severe that her parents brought her to the emergency room. Physical examination revealed diaphoresis, dyspnea, tachycardia and tachypnea. Her respiratory rate was 42/min, pulse rate was 110 beats per minute, and blood pressure was 130/70 mm Hg. Choose from the following list the most appropriate drug to reverse the bronchoconstriction rapidly:

1. Salbutamol

2. Cromolyn

3. Beclomethasone

4. Methylprednidsolone

5. Ipratropium

3. A 12 y.o. boy who suffers from bronchial asthma has an acute attack of asthma: evident expiratory dyspnea, skin pallor. What type of alveolar ventilation disturbance is it?

1. Obstructive

2. Restrictive

3. Throracodiaphragmatic

4. Central

5. Neuromuscular

4. Some years ago a patient underwent resection of pyloric part of stomach. He complains of weakness, periodical dark shadows beneath his eyes, dyspnea. In blood: Hb - 70 g/l, erythrocytes - 3,0x1012/l, colour index - 0,7. What changes of erythrocytes in blood smears are the most typical for this condition?

1. Microcytes

2. Megalocytes

3. Schizocytes

4. Ovalocytes

5. Macrocytes

5. A 49 y.o. woman consulted a doctor about heightened fatigue and dyspnea during physical activity. ECG: heart rate is 50/min, PQ is extended, QRS is unchanged, P wave quanity exceeds quantity of QRS complexes. What type of arrhythmia does the patient have?

1. Atrioventricular block

2. Extrasystole

3. Sinus bradycardia

4. Ciliary arhythmia

5. Sinoatrial block

6. Violation of safety rules resulted in calomel intoxication. Two days later the daily diuresis was 620 ml. A patient experienced headache, vomiting, convulsions, dyspnea, moist rales in lungs. What pathology is it?

1. Acute renal insufficiency

2. Chronic renal insufficiency

3. Uraemic coma

4. Glomerulonephritis

5. Pyelonephritis

7. A 25 year old Palestinian woman complains of weakness, dizziness, dyspnea. In anamnesis: periodically exacerbating anemia. In blood: Hb - 60 g/l, erythrocytes - 2,5x1012/l, reticulocytes - 35o/oo, anisocytosis and poikilocytosis of erythrocytes, a lot of target cells and polychromatophils. What type of anemia is it?

1. Thalassemia

2. Sickle-cell anemia

3. Minkowsky-Shauffard disease

4. Addison-Biermer disease

5. Glucose 6-phosphate dehydrogenase-deficient anemia

8. A 62 year old patient who previously worked as stoker was admitted to a hospital with complaints about general weakness, abrupt weight loss, hoarse voice, dyspnea, dry cough. Laryngoscopy revealed a tumour in the pharynx that invaded vocal cords and epiglottis. What is the most probable cause of tumour development?

1. Polycyclic aromatic carbohydrates

2. Nitrosamines

3. Aromatic amines and amides

4. Retroviruses

5. Ionizing radiation

9. Patient complaines of weakness, dyspnea, low extremities oedema. Diagnosis: chronic cardiac insufficiency. What medicine should be prescribed first of all?

1. Digitoxin

2. Caffeine

3. Papaverine

4. Propranolol

5. Raunatin

10. A 13-year-old girl with history of asthma complained of cough, dyspnea and wheezing. Her symptoms became so severe that her parents brought her to the emergency room. Physical examination revealed diaphoresis, dyspnea, tachycardia and tachypnea. Her respiratory rate was 42/min, pulse rate was 110 beats per minute, and blood pressure was 130/70 mm Hg. Choose from the following list the most appropriate drug to reverse the bronchoconstriction rapidly:

1. Beclomethasone

2. Ipratropium

3. Methylprednidsolone

4. Salbutamol

5. Cromolyn
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