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Lecture № 1 “Pneumonia in children”

l. Substantiation and currency of the topic. Pneumonia is an inflammatory illness of the lung. Frequently, it is described as lung parenchyma/alveolar inflammation and abnormal alveolar filling with fluid (consolidation and exudation). The alveoli are microscopic air-filled sacs in the lungs responsible for absorbing oxygen. Pneumonia can result from a variety of causes, including infection with bacteria, viruses, fungi, or parasites, and chemical or physical injury to the lungs. Its cause may also be officially described as idiopathic—that is, unknown—when infectious causes have been excluded. Typical symptoms associated with pneumonia include cough, chest pain, fever, and difficulty in breathing. Diagnostic tools include x-rays and examination of the sputum. Treatment depends on the cause of pneumonia; bacterial pneumonia is treated with antibiotics. Pneumonia is a common illness which occurs in all age groups, and is a leading cause of death among the elderly and people who are chronically and terminally ill. Additionally, it is the leading cause of death in children under five years old worldwide. Vaccines to prevent certain types of pneumonia are available. The prognosis depends on the type of pneumonia, the appropriate treatment, any complications, and the person's underlying health.
2. Goal of the lecture:      
   - Educational: to acquaint students with modern ideas about etiology and pathogenesis, classification, clinical course, and additional methods of diagnostics of pneumonia in children, the student should be able to diagnose this pathology, prescribe treatment and to plan preventive measures.

         - Educative: read s contribution of scientists to the study of pneumonia in children, to be able to bring the parents of treatment is the prevention expediency activities for pneumonia in children.

3. Plan and organization of lecture structure.

	№
	Basis and content of lecture
	Purpose of lecture
	Type and equipment
	Time

	1
	2
	3
	4
	5

	I.
	Preparatory stage
	I
	Auditorium of the
	5%

	1.

2.
	Goal of the lecture 
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	II.
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4. Content of lecture materials: 
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Table 1. Indications of the Etiology or Etiologies of Pneumona in Patients with Influenza- Related Lower Respiratory

Indication
Identification of influenza

Fever

Diagnostic specimen from lower
respiratory tract (sputum speci-
men, tracheal aspirate, specimen
obtained on bronchoscopy or
intubation)

Xeray
White-cell count

Onset of respiratory compromise
1ll contacts in family

Underlying risk factors (particularly
neuromuscular, immunologic)

Primary Influenzal
Lower Respiratory Disease

At
At

Normal flora

Diffuse process

Normal to low

1-2 days after initial symptoms
e

++

Secondary Bacterial Pneumonia
Following Influenza

4+ lower rate of recovery because later
inillness

44+ secondary fever after a period of
defervescence

Gram'’s stain or culture shows pre-
dominant organism (Streptococcus
preumoniae, Staphylococcus aureus,
Streptococcus pyogenes, Hemophilus
influenzae, Moraxella catarrhalis )

Lobar consolidation

Increased

4-7 days afterinital symptoms
-

++

* ++ denotes often found, and +++ usually found.





Pneumonia in children
Acute pneumonias have been known, since Hipocrates, who considered agents of pneumonia were mental inflammation substances. There are 2 forms of pneumonias. They are lobar and lobular.
Etiology.
Majority of pneumonias are brought about by microbal, including mycoplasma flora. 15-20% of children, died of pneumonia, had not microbal infection in the pulmonary tissue. These children usually die on the 1-3 day of the disease and changes in the lungs have diffuse character. All these allow to consider, that all pneumonias have mycoplasma or microbal etiology. Even in such cases, where virus etiology of pneumonias is suspected (for example, influenza pneumonias), secondary microbal contamination always occurs (T-system of immunity). Signs of virus infection are revealed in 35-50% of patients with pneumonia.
Before antibiotics appearance the main agent of pneumonia is pneumococci, rarely streptococci, Klebsiella, staphylococci.
In 60-70's incidence of pneumococcus infection was reduced and staphylococci occupied the first place. It was supposed that sensitive to penicillinum pneumococcus makes way for resistant staphylococci. Systematic studying of microflora in patients with pneumonia from the end of 70's showed primary significance of pneumococci in children, fallen ill at home.
Between microbiologically unknown pneumonias more than 20% is accompanied by persistant litre of antigen to mycoplasma infection that confirms mycoplasm etiology.
Acute pneumonias of staphylococci or Gram negative flora (intestinum coli) are revealed in children of the first month of life more frequently, than at senior age. In etiology of pneumonias, arising in the hospital, the polyresistant staphylococci, hemophylic influenza and Gram negative bacteria of intestine group (protei, pseudomonas, Klebsiella, enterobacter) have the main role in etiology of pneumonias. It may be both flora of the patient (contamination of nose and larynx) and hospital flora.
Pathogenesis.
1. Absorption of metabolism products of the microorganism, their toxins
lead to intoxication (infective toxicosis)
2. Respiratory  insufficiency  is  disturbance  of function  of external
respiration (restrictive ventilation insufficiency, obstructive, combined
insufficiency)
Respiratory hypoxia leads to circulative hypoxia and tissue hypoxia.
3. Water-electrolyte disturbances (wheezing-water loss with expiration -
waterdeficiency exicosis) 
4. Metabolic disturbances (anaerobic and aerobic metabolism)
5. Acid-based condition (respiratory allergosis, metabolic acidosis)
6. Activation of lipid peroxidation
7. Destruction of cells membrane
8. Microcirculation and coagulation disturbances
Classification
Morphologic   forms   are   focal,   focal  merge,   lobular,   lobar  and intestinal.
Groups of pneumonias
Out   of  hospital.   The   causative   agents   are   pneumococci, hemophillis influenza, staphylococci, mycoplasma, legionella, virusis.
Hospital pneumonias.  The causative agents are staphylococci, Esherichia coli, H. influenza, pseudomonas, protei, seracia, virusis. The causative agents in perinatal pneumonias are chlamidia, pneumocysta, ureaplasm, cytomegalovirusis, virusis.
Pneumonias in children with immunodeficit condition.
The course of pneumonias may be acute and prolonged (from 6 weeks to 8 months).
Pneumonia may be with or without complications.
There are two forms of complications. They are pulmonary and extrapulmonary.
Pulmonary complications are synpneumonic pleurisy, metapneumonic pleurisy, pulmonary distinction, abscess, pyo-pneumothorax.
Extrapulmonary are infective-toxic shock, DVC-syndrome, cardio​vascular insufficiency, respiratory dystress-syndrome.
Chronic pneumonia is chronic inflammatory nonspecific process, which is based on irreversible morphologic changes such as deformation of the bronchi and pneumosclerosis in one or some segments of lungs and accompanyed by recurrence of inflammation in the bronchi and pulmonary tissue.
Chronic pneumonia is our definition. Foreign authors call them bronchoectazia, chronic bronchopulmonary inflammation.
Criteria of diagnostics:
1) Cough with sputum, stable local rales in the lungs, periodically arising
exacerbation
2) X-ray   examination   reveals   signs   of   limited   pneumosclerosis, bronchogram reveals deformation and extension of the bronhi
3) Clinic and X-ray signs
a) volume and localization of bronchopulmonary injury
b) character of injury of the bronchi
-   deformation without extension
· bronchoectasis
· stenosis
· kind and localization of endobronchitis
Period of disease:
a) exacerbation
b) remission
Clinical features
1. Temperature is febrile
2. Intoxication (anorexia, behaviour changes, sleep disorders, decreased
emotional tonus, pallor)
3. Respiratory changes (cyanosis, wheezing)
Local symptoms:
· moist fine vesicular rales
· local change of the character of breathing (harsh breathing, bronchial,
weakened breathing
· percussion sound is shortened

Local symptoms is significant for making a diagnosis. However, absence of them in having marked common symptoms (fever, more than 3 days, breathlessness, cyanosis) does not exclude diagnosis of pneumonia. X-ray in these cases is significant.
hi blood there are leukocytosis, neutrophilia, erythrocyte sedimentation rate is increased.
Focal pneumonia (bronchopneumonia) is the most spread form of pneumonias. Foe is circle-like forms with different dimension (1,5-2,5 sm). The form of focal pneumonia is focal-merge pneumonia, in which focus occupies significant part of lungs (some segments or lobuli). Segmentary bronchopneumonia is injury of all segments. It is characterized by borders on the X-ray examination. Segment pneumonias have torpid course, atelectasis.
Lobar pneumonia is homogenic lobar infiltration. The younger is the child, the rarer is the lobar injury. Usually pulmonary process occupies 2-3 segments, that does not lead to lobar pneumonia.
Interstitial pneumonia is a rare form of pneumonia. The rate of it is 1%.
Course of pneumonia. It may be acute or prolonged. Majority of pneumonias develops during 6 weeks (acute course). If acute development of pneumonia is absent from 1,5 to 8 months, the prolonged course is diagnosed.
Special diagnostic features of different varieties of pneumonia.
In spite of decreasing quantity of pneumococcal pneumonia, pneumococcus remains the mains pathogenic microorganism, leading to pneumonia in children. Symptoms are chill, high fever to 40°C, cough with rusty sputum, pain in the chest. Classical signs of consolidation of pulmonary tissue are determined on the 2-3 days of the disease. Dull percussive sound is on percussion. The rales are auscultated on the first day of the disease, after that they disappear and are manifested in period of resolution, when the signs of consolidation disappear. In children of early age there are weakening of the breathing, crepitant rale. Pleura are involved in the process. In blood there is leukocytosis (15-109). Pneumococcal pneumonia is frequently accompanied by serous-fibrin pleurisy, which may be transformed into purulent pleurisy.
Streptococcal pneumonia. Streptococcal infection of group A frequently cause the disease, limited by the upper respiratory tracts. However, streptococci may injure the pulmonary tissue, especially in combination with viruses of all group. The infection affects the children from 2 to 7 years old. By clinical features many signs are similar to pneumococcal pneumonia. There are no percussion data. Exudative pleurisy is possible, hi mild markedness of clinical data the X-ray picture is characteristic. There are multiple disseminated interstitial infiltrates and significant increasing of lymphatic nodules.
Sometimes, formation of huge infiltrate is possible, hi blood there are increased erythrocyte sedimentation rate and neutrophils.
Staphylococcal pneumonia occurs in infancy and in children of one year of age. It is hospital pneumonia. In history cases there may be signs of skin staphylococcus diseases in children or their relatives. Pneumonias are characterized by severity of the course, focal-merge forms, developing on the background of the respiratory infection of the upper respiratory tracts. Intoxication, hyperthermia, marked respiratory insufficiency are characteristic of this pneumonia. Different in calibre moist rales (purulent bronchitis), weakened breathing, bronchial breathing, involving of the pleura in the process, destruction, formation of cavities, pyo-pneumothorax are physical signs.
There are leukocytosis, marked deviation to the left, acceleration of erythrocyte sedimentation rate.
Mycoplasma pneumonias are one of the wide spread agent of the respiratory infection in children of preschool and senior age. Microorganism is small, has no cell membrane, stable to antibiotics. The main symptoms are persistent cough, high fever in relatively not severe condition. The onset is gradual with muscular pain, weakness, pharingitis with enlarged neck lymphatic nodes. There is no area of dullness of percussion sound. Diffuse fine vesicular rales are heard on auscultation. The disease has benign course. In foreign literature this pneumonia is called atypical pneumonia.
Hematologic signs are normal or marked insignificantly.
Gram negativ pneumonias.
Lately the number of pneumonias, caused by Gram negative flora, has increased. The etiological agents are E. coli, Klebsiella and hemophillis influenzae, pseudomonas. Hemophilus influenza is a normal microflora of the nose and pharyngs, but it may cause severe pneumonia in children of the newborn and infant age. It is characterized by acute onset with marked catarrhs signs and toxicosis. Usually, lobar pneumonia develops, but one lobular or more may be involved in the process. Clinical features are similar to staphylococcus pneumonia, but marked hematologic changes are absent. Leukocytosis and erythrocyte sedimentation rates are normal.
Pneumonias, caused by Friedlander's bacillus. Klebsiella is a microorganism, which is normal microflora of the respiratory and gastrointestinal tracts on average of 5% of healthy people. It causes pneumonia in the person with weakened and decreased immunologic reactions. This kind of pneumonia may be difficult to differentiate from pneumonias. The initial symptoms are diarrhea, vomiting. The onset of the disease is sudden and may have fulminate course. Abundant, viscid, serous-purulent sputum is a characteristic symptom. Lobar pneumonia, swelling between lobular fissure is revealed on the X-ray examination. Classifications of Friedlander's pneumonia include bacteremia, empyema of the pleura, pyo-pneumothorax, formation of cavities and abscesses in the lungs.
Pneumonias caused by Pseudomonas. Pseudomonas is conditionally pathogenic form, which is present in the skin and stool in 5-10% of healthy people. Lately, pseudomonas has become the causative agent of hospital infection. Pseudomonas causes severe course, progressive and necrotic pneumonia. Symptoms of intoxication in relatively insufficient signs of respiratory insufficiency prevail in the clinical picture. The injury is bilateral with huge focal-merge infiltrates and formation of small destructive cavities, cysts empyema involving the pleura in the process (hemorrhagic  pleurisy).   There  are  moderate  leukocytosis,  increased erythrocyte sedimentation rate in the blood.
Other kinds of pneumonias.
Pneumocyst pneumonia. Pneumocystis carinii is protozoan, determined in the peripheral respiratory tracts. Pneumocystic pneumonia arises in the person with defect of cell immunity (immunosuppressive course). It is necessary to remember about defect of immunity in children, who are not given cytostatic therapy. In small children pneumonia, as a rule, begins gradually with cough, sub febrile fever, after that marked signs of respiratory insufficiency are noted. Auscultative data is very poor. Small quantity of rales may be determined. Bilateral pulmonary infiltrates from the lung root spread to periphery, generalized picture, extension of the pulmonary areas are revealed on X-ray examination.
There are no changes in blood.
Chlamidia pneumonia. Children are infected from their mothers in the intranatal period. Clinical picture is characterized by marked respiratory insufficiency, tachypnoe, wheezing and dyspnoe. Fine vesicular rales in inspiration, hyperinflation of the pulmonary tissue without signs of bronchoobstruction are noted on auscultation.
Acceleration of the interstitial picture, hyperinflation and spot shadows are revealed on X-ray examination.
TREATMENT.

Treatment of suspected bacterial pneumonia is based on the presumptive cause and the clinical

appearance of the child. For mildly ill children who do not require hospitalization, amoxicillin is recommended. In communities with a high percentage of penicillin-resistant pneumococci, high doses of amoxicillin (80–90 mg/kg/24 hr) should be prescribed. Therapeutic alternatives include cefuroxime axetil or amoxicillin/clavulanate. For school-aged children and in those in whom infection with M. pneumoniae or C. pneumoniae (atypical pneumonias) is suggested, a macrolide antibiotic such as azithromycin is an appropriate choice. In adolescents, a respiratory fluoroquinolone (levofloxacin, gatifloxacin, moxifloxacin, gemifloxacin) may be considered for atypical pneumonias.

The empirical treatment of suspected bacterial pneumonia in a hospitalized child requires an approach based on the clinical manifestations at the time of presentation. Parenteral cefuroxime (150 mg/kg/24 hr), cefotaxime, or ceftriaxone is the mainstay of therapy when bacterial pneumonia is suggested. If clinical features suggest staphylococcal pneumonia (pneumatoceles, empyema), initial antimicrobial therapy should also include vancomycin or clindamycin.

If viral pneumonia is suspected, it is reasonable to withhold antibiotic therapy, especially for those patients who are mildly ill, have clinical evidence suggesting viral infection, and are in no respiratory distress. Up to 30% of patients with known viral infection may have coexisting bacterial pathogens. Therefore, if the decision is made to withhold antibiotic therapy based on presumptive diagnosis of a viral infection, deterioration in clinical status should signal the possibility of superimposed bacterial infection and antibiotic therapy should be initiated.
Factors Suggesting Need for Hospitalization of Children with Pneumonia:

·  Age <6 mo

·  Sickle cell anemia with acute chest syndrome

·  Multiple lobe involvement

·  Immunocompromised state

·  Toxic appearance

·  Severe respiratory distress

·  Requirement for supplemental oxygen

·  Dehydration

·  Vomiting

·  No response to appropriate oral antibiotic therapy
5. Materials which activate students at lecture 

1). Clinical features for diagnosis of pneumonia in children younger than 5 years.
2). Clinical and laboratory features of children with community-acquired pneumonia.

3). Treatment for different types of pneumonia.
6. General material and methodical lecture support.

Lecture type - combined; equipment – department auditoria, patient presentation, X-ray, multimedia slides.
7. Materials for student's self-paced training.

а) from present lecture topic 
Literature:

1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.

2. James Cherry & Gail J. Demmler-Harrison & Sheldon L. Kaplan & William J. Steinbach & Peter Hotez, Paediatric Community Acquired Pneumonia in Feigin and Cherry’s Textbook of Paediatric Infectious Diseases 7th edition Saunders, 2014.
3.  Finnish guidelines for the treatment of community-acquired pneumonia and pertussis in children. Tapiainen T. Aittoniemi J. Immonen J. et al. Acta Paediatrica. vol 105, no 1, January 2016, pp 39-43.
4.  Chen TK, Cherry JD. Adenoviruses. In: Feigin and Cherry’s Textbook of Pediatric Infectious Diseases, 8th ed, Cherry JD, Harrison G, Kaplan SL, et al (Eds), Elsevier, Philadelphia 2018. p.1364. 

5.  Myles PR, MC Keever TM, Pogson Z, Smith CJ, Hubbard RB. The incidence of pneumonia using data from a computerized general practice database. Epidemiol Infect 2009; 137:709-716

6. Sydney Children’s Hospital Empiric Antibiotic Guideline 2015.
7.  Erlichman I, Breuer O, Shoseyov D, Cohen-Cymberknoh M, Koplewitz B, Averbuch D, et al. Complicated acquired pneumonia in childhood: different types, clinical course, and outcome. Pediatr Pulmonol. 2017;52:247–54.
b). for next lecture topic
1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.

2. Global Initiative for Asthma GINA Report: Global Strategy for Asthma Management and Prevention (2017).  
3. Primary Care Respiratory Society UK Asthma Guidelines Briefing Document (2017). 
4. British Thoracic Society/Scottish Intercollegiate Guideline Network, British Guideline on the Management of Asthma (2016). 
5. National Institute for Health and Care Excellence Asthma: Diagnosis, Monitoring and Chronic Asthma Management (2017).

Questions
1. Definition of pneumonia.
2. The prevalence and incidence of pneumonia in the pediatric population, the risk factors for the disease. 

3. Pathogenesis of pneumonia as a multiorgan disease. 

4. Classification of pneumonia. 

5. The clinical picture of pneumonia in children. Criteria for assessing the severity of pneumonia. 

6. Diagnosing pneumonia, score anamnesis, inspection data, hematological, radiological, spirogram signs. 

7. Etiotropic, pathogenetic, symptomatic treatment of pneumonia in children.

 Task
Task 1. To the child of 2,5, became ill sharply, when the temperature of body  38o/ With, stomach-aches appeared, non-permanent vomiting. Objectively: the state is heavy, a skin is pale, CHD – 80/min. Cyanosis is a nose of lip triangle. The right half of thorax falls behind in the act of breathing. Dulling percussion sound on the right below than corner of shoulder-blade, auscultation – breathing above the place of dulling is considerably weakened, not hearkened to the wheezes. Tony hearts are weakened, tachycardia. A stomach is moderately swollen, sickly at palpation in right under a rib. On the X-ray of the chest  – on the right intensive homogeneous darkening in a projection 7 and 10 segments, sinus are free.

1.What diagnosis is most credible?

2. That more credible than all is reason of disease?

3. Name the basic links of pathogens.

4. Classification of this nosological form.
5. What laboratory methods of research will confirm a diagnosis?

Task 2. In a child a hospital a child acted 8 years in a grave condition with complaints about pain in the right half of thorax and hyperthermia during 2 days. At home got antibacterial therapy in an adequate dose. Objectively: on the right below than corner of shoulder-blade percussion dulling, auscultation in area of dulling breathing is not listened. Radiological signs in lights the intensive darkening is determined on the right, displacement of mediastinum in left.

1.
What disease can be suspected in this case?

2.
What reason of arising up complication?

3.
What additional methods of inspection are needed?

4.
Name principles of radiation (adequate) antibiotic therapy.

5.
Name the basic groups of antibacterial preparations, used for this disease.

b). for next lecture topic” Bronchial asthma in children” 
Literature:

1.  Global Initiative for Asthma GINA Report: Global Strategy for Asthma Management and Prevention (2017).
2. Bush A, Fleming L. Diagnosis and management of asthma in children. BMJ (2015) 350:h996. 10.1136/bmj.h996 

3.  Primary Care Respiratory Society UK Asthma Guidelines Briefing Document (2017). 

Questions:

1. Definition of asthma 

2. Spread the word and the incidence of asthma in the pediatric population, the risk factors for the disease. 

3. Pathogenesis of asthma based on modern understanding about the role of immune and non-immune mechanisms. 

4. Classification of asthma in the form period severity. 

5. The clinical picture of asthma attack .Evaluation criteria of severity. 

6. Diagnosis of asthma, score allergic status, hematologic, spirogram, immunological features.
Tests:
1. Boris, 12 years old , is ill with bronchial asthma from age 10. What groups of risk factors could lead to disease development?


A. Contributing


B. Contributing, causal, making.


C. Causal, the asthmas promoting occurrence causing an aggravation


D. Causal, causing an aggravation


+Е. The contributing, causal asthmas promoting occurrence causing an aggravation

2. Katya, 7 years old , is ill with bronchial asthma within 1 year. What factors could be contributing in disease development?


A. Atopy


B. Hereditary, allergens, pregnancy pathology, ARVI


C. Hereditary


+D. Hereditary, аtopy, hyperactive bronchial tubes


E.  Hyperactive bronchial tubes

3. Anatoly, 6 years old , is ill with  bronchial asthma since 2 years. At allergen-test on what groups of allergens it is necessary to pay attention to in the anamnesis? 


A. Food allergens


B. Household allergens


C. Epidermal allergens


D .Pollen allergens


+E. All the above
4. Sergey, 15 years old , is ill with bronchial asthma from age 5. Disease aggravations connects with using of eggs and citrus. What other  factors can cause an aggravation of bronchial asthma? 


A. Allergens, heredity, physical activity, ARVI


B. Allergens, physical, psychoemotional loading, 

+C. ARVI, change of meteoconditions, ecological factors


D. Psychoemotional loading 


Е. ARVI, allergens

5. In Andrey, 4 years old, asthma attacks at night, decreased expiratory volume and spastic cough are observed within 1 year. Parents of the child connects the given symptoms with the use of  honey and chocolate in food. The similar symptoms  appears also after ARVI. The father of the child suffers from atopic dermatitis, the grandfather -  bronchial asthma. Think of what disease that  is most  probable?


+A. Bronchial asthma


B.  Obstructive bronchitis


C. Atopic dermatitis


D. Acute  simple bronchitis


E. None of the above

6. Natasha, 8 years old , has been established the diagnosis of  bronchial asthma. What is the criteria  of the disease severity ?


A. Quantity  of day symptoms


B. Quantity of admissions of school, and/ kindergarten


C. Quantity of night symptoms


+D. Quantity of day, night symptoms, index of peak flow, daily deviation of peak flow, frequency of β-2-agonist of short action usage.


E. index of peak flow, daily deviation of peak flow.

7. Masha, 12 years old, is ill with bronchial asthma for 5 years. Frequency of day symptoms  is once a week, night - 3-4 times a month, peak flow in remission  is  83 %. Define severity of disease course?


A. Intermittent


+B. Mild intermittent


C .Moderate intermittent


D. Severe persistent


E. Status asthmaticus

8.  Sveta, 11 years old, has aggravations of bronchial asthma - 1-2 times a month. They are  short, are stopped independently. In the period of remission the sleeping and physical activity are not broken. Indicator  PEF is 90 %. Define disease course  severity?


+A. Intermittent

B. Mild intermittent


C. Moderate intermittent


D. Severe persistent


E. Status asthmaticus

9. In 13 years old Victor,  are marked daily day symptoms of  bronchial asthma, night symptoms - 3-4 times a week, are stopped by salbutamol. In the period of remission the sleeping and physical activity are disorded. PEF - 65 %., daily deviation  PEF - 30 %. Define disease course  severity?


A. Intermittent


B. Mild  persistent


+C. Moderate persistent


D. Severe persistent


E. Status asthmaticus

10. Oksana, 16 years old, is ill with  bronchial asthma since 3 years. For last 3 months the condition of the girl has worsened, disease symptoms are every day, not always stopped by 2 – agonists of short action. PEF - 50-60 %. Physical activity is considerably limited. Define severity of disease course?


A.Intermittent


B. Mild persistent


C. Moderate persistent


+D. Severe persistent

E. Status asthmaticus

8. Literature, which was used for the lecture preparation by lector:

1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.
2. Chen TK, Cherry JD. Adenoviruses. In: Feigin and Cherry’s Textbook of Pediatric Infectious Diseases, 8th ed, Cherry JD, Harrison G, Kaplan SL, et al (Eds), Elsevier, Philadelphia 2018. p.1364. 

3.  Thomson J, et al. Hospital outcomes associated with guideline-recommended antibiotic therapy for pediatric pneumonia. Journal of Hospital Pediatrics. 2015;10:13-18.
4. Mani CS. Acute pneumonia and its complications. In: Principles and Practice of Pediatric Infectious Diseases, 5th ed, Long SS, Prober CG, Fischer M (Eds), Elsevier, Philadelphia 2018. p.238.
5.  Shah SS, Bradley JS. Pediatric community-acquired pneumonia. In: Feigin and Cherry’s Textbook of Pediatric Infectious Diseases, 8th ed, Cherry JD, Harrison G, Kaplan SL, et al (Eds), Elsevier, Philadelphia 2018. p.208.
6.  Nolan VG, Arnold SR, Bramley AM, et al. Etiology and Impact of Coinfections in Children Hospitalized With Community-Acquired Pneumonia. J Infect Dis 2018; 218:179.
7.  Murtagh-Kurowski E, et al. Improvement Methodology Increases Guideline Recommended Blood Cultures in Children with Pneumonia. Pediatrics. 2015;135:e1052-e1059.
