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Pneumonia 

• 8th leading cause of death in United States

• 2-3 million cases/year

• 500,000 admissions/year

• > 60,000 deaths/year

• Mortality

Outpatient < 1%

Admit (ward) 10%-14%

ICU 30%-40%



Pneumonia 

• Acute respiratory symptoms associated with lung infiltrate on Chest X 
ray or CT chest (interstitial infiltrate , lobar consolidation or cavitation)

• Symptoms could be mild SOB and cough to severe with septic shock 
and acute respiratory failure 

• Diagnosis is mainly clinically and Chest image to confirm the diagnosis

• Basic work up includes CBC, KFT, Blood and sputum cultures for 
severe cases 

• CRP and procalcitonin does not help to establish the diagnosis 



Definitions

• Community Acquired Pneumonia CAP: refers to an acute infection of 
the pulmonary parenchyma acquired outside of the hospital.

• Nosocomial Pneumonia refers to an acute infection of the pulmonary 
parenchyma acquired in hospital settings and encompasses 
both hospital-acquired pneumonia (HAP) and ventilator-associated 
pneumonia (VAP).
• HAP:Pneumonia diagnosed ≥48 hours after hospital admission.

• VAP: pneumonia acquired ≥48 hours after endotracheal intubation.

• Heath care associated pneumonia HCAP: retired not used any more 



Differential Diagnosis 

• acute bronchitis 

• hypersensitivity pneumonitis 

• COPD Exacerbation 

• Acute exacerbation of bronchiectasis

• Pulmonary embolism 

• CHF exacerbation 

• ILD



Microbiological testing 

• Blood and sputum cultures (50-70%) depends on timing , antibiotics 
exposure ,organisms (S. Pneumon & H influ hard to grow vs Staph and 
GNB grow easily)

• Urine pneumococcal Ag (Sensitivity ~70%)
• Does not affect with antibiotics use

• Legionella urine Antigen
• Detect only serotype 1

• Viral PCR (COVID,Influenza) 





Question

• 68 YOM patient with Hx of 
DM,HTN who has 3 day history 
of cough, fever and sputum 
production , he went to the ER . 
On PE his SaO2 is 94 on RA, RR 
26, HR 100, BP 120/88. Labs 
remarkable for WBC 11K,BUN 5 
mmol/L,Cr 1.0 , CXR is shown 



Choices 

• The most appropriate management for this patient 

A- Admit the patient to the medical ward and start IV ceftriaxone and 
Azithromycin 

B-Discharge the patient on Moxifloxacin for 5 days

C-Obtain CT chest and admit the patient 

D-Consult pulmonary and ID 



CURB-65



Severe pneumonia 



Pneumonia Severity Index



Pneumonia Severity Index 



Pneumococcal Pneumonia 

• Affect only Human 

• Nasopharngeal colonization of young children is the main source of 
infection in adults 

• 50% of daycare children are asymptomatic carrier 

• Over 90 serotypes 





SEROTYPE  1 SEROTYPE 19

Which Pneumococcal 
pneumonia is associated with 
severe disease ?



Treatment Guidelines



Treatment of CAP/Outpatient 

• Healthy host, mild 

-Amoxicillin 1gm TID

-Doxycycline 100mg bid 

- macrolide 

• For outpatient adults with comorbidities such as chronic heart, lung, 
liver, or renal disease; diabetes mellitus; alcoholism; malignancy; or 
asplenia;

-amoxicillin/clavulanate and macrolide

-Respiratory fluoroquinolone 



Treatment of CAP/Inpatient 

• Non-severe CAP without risk factors for MRSA or P. aeruginosa, we 
recommend the following empiric treatment regimens :

-combination therapy with a beta-lactam (ampicillin+sulbactam
1.5 to 3 g every 6 hours, cefotaxime 1 to 2 g every 8 hours, ceftriaxone 
1 to 2 g daily, or ceftaroline 600 mg every 12 hours) and a macrolide 
(azithromycin 500 mg daily or clarithromycin 500 mg twice daily) or 
doxycycline

or

-monotherapy with a respiratory fluoroquinolone (levofloxacin 
750 mg daily, moxifloxacin 400 mg daily)



Treatment of CAP/Inpatient 

• In inpatient adults with severe CAP without risk factors for MRSA or P. 
aeruginosa, we recommend:

-a beta-lactam plus a macrolide (strong recommendation, 
moderate quality of evidence); or

-a beta-lactam plus a respiratory fluoroquinolone (strong 
recommendation, low quality of evidence).

• Patient with high risk for MRSA should be treated with Vancomycin , 
Linozolid or Teicoplanin

• Patient with high risk for pseudomonas should be treated with 
mereopenem , aztreonam, Piperacilline/tazobactam or Ceftazidiem



MRSA risk factors

• The commonly associated risk factors for MRSA infection are

➢ prolonged hospitalization, 

➢intensive care admission

➢ recent hospitalization

➢ recent antibiotic use

➢ MRSA colonization

➢ invasive procedures

➢ HIV infection

➢ admission to nursing homes

➢open wounds

➢ hemodialysis

➢discharge with long-term central venous access



Psuedomans risk factors

●A compromised immune system (eg, patients with HIV, solid organ or 
hematopoietic cell transplant recipients, neutropenic hosts, and those 
on immunosuppressive or immunomodulatory agents such as TNF-alfa
inhibitors)

●Recent prior antibiotic use

●Structural lung abnormalities such as cystic fibrosis or bronchiectasis

●Repeated exacerbations of chronic obstructive pulmonary disease 
requiring frequent glucocorticoid and/or antibiotic use



Early Antibiotics use vs late (within 4 hours) 



Predictors of mortality and LOS in patients 
with CAP



Macrolide vs None Macrolide



Macrolide Immunomodulatory Effect 



Clarithromycin vs Azithromycin 

Plasma Epithelial lining 

Macrophages



Clinical relevance of Drug-resistance 
S.pneumonia in CAP



Question?
Procalcitonin
A-High procalcitonin level indicates worse prognosis in patients with 
CAP

B-Procalcitonin level less than 0.5 indicates low risk for bacterial 
pneumonia

C-The decision to start antibiotics in a patient with high pretest 
probability for  CAP showed be based on clinical judgment

D-Antibiotics should be stopped after five days regardless of 
procalicitonin level 



Procalcitonin

• Prohormone in normal state it is synthesed solely from thyroid 
neuroendocrine cells. Undetectable in serum 

• Bacterial toxins, IL1,IL6,TNF induce procalcitonin synthesis and release 
to the serum and thus elevated levels are detected in bacterial 
infection 

• Levels start to rise in 2-4 hrs, peak in 24-48hrs, levels correlate with 
severity. Levels drops quickly once infection is under control.

• Procalcitonin's greatest utility may be for guiding early antibiotic 
discontinuation in patients with community-acquired pneumonia 
(CAP). 







Procalcitonin

• Initiation of antibiotics should be based on clinical judgment 

• Serial procalctonin level can be use to monitor response to therapy . Levels 
are rising or plateauing should alert to other etiologies that cause elevated 
levels. Change antibiotics if clinically is not improving 

• Use procalcitonin in CAP patients  decreases antibiotics use without 
increase adverse events 

• In ICU patients, Use 0.5 ng/ml level to stop antibiotics was used without 
adverse outcome 

• Procalcitonin level is elevated in patient with CKD , slow to fall down in case 
of bacterial infection. In ESRD patients , levels drop by 30-80% after HD



Corticosteroids and CAP 

Corticosteroids is recommended in which of the following cases:

A- 35 yr patient with  CAP in regular medical floor

B-66 yr old patient with CAP and large pleural effusion 

C- 74 yr patient with severe CAP in the ICU on Norepinephrine and 
Vasopressin infusion 

D- 74 yr patient with pneumonia and right lower lobe cavity



Glucocorticoids in CAP 



Glucocorticoids in CAP 

•Conflicting results , small studies 

•Net effect is zero

•Side effects(hyperglycemia, risk of infection)

•No recommendation to use steroids in 
patients with CAP 







Definitions

• Community Acquired Pneumonia CAP: refers to an acute infection of 
the pulmonary parenchyma acquired outside of the hospital.

• Nosocomial Pneumonia refers to an acute infection of the pulmonary 
parenchyma acquired in hospital settings and encompasses 
both hospital-acquired pneumonia (HAP) and ventilator-associated 
pneumonia (VAP).
• HAP:Pneumonia diagnosed ≥48 hours after hospital admission.

• VAP: pneumonia acquired ≥48 hours after endotracheal intubation.

• Heath care associated pneumonia HCAP: retired not used any more 



Hospital acquired infection (including VAP) 







Clinical Pulmonary Infection Score 

Score of 6 or more considered VAP



AntiPsuedomonal coverage



Risk factors for MDR pathogens



Continues vs intermittent infusion of 
antibiotics in treating HAP



Continues vs intermittent infusion of 
antibiotics in treating HAP





New antibiotics 



Question

• A 65 years old female patient who is a known case of DM, HTN and 
scleroderma. She was admitted to the medical ward for right lower 
pneumonia. Lab tests significant for leukocytosis and sputum culture is 
negative.  She was started on IV Piperacillin/Tazobactam. Today is her 5th

day of hospitalization, she improved and her labs normalized  

• For this case, which statement is correct?

• A-Continue IV Piperacillin/Tazobactam for 10 days

• B-Stop Piperacillin/Tazobactam

• C-Repeat sputum cultures

• D-Stop antibiotics if CRP is normal 

• E-Collect procalcitonin to determine if you can stop antibiotics 



Question

• A 65 years old female patient who is a known case of asthma, 
HTN,DM and atrial fibrillation. She is on the following medications: 
Budesonide inhaler, Amiodarone, Metoprolol, Aspirin, Metformin and 
Atorvastatin. 

• Which of her medications increase risk of pneumonia ?

a- Budesonide inhaler

b-Amiodarone

c-Metoprolol

d-Aspirin

e-Metformin



Question 

• A 45 year old male patient presented to your clinic for 2- week history 
of shortness of breath, cough and pleurisy. One week ago he visited  
the ER  and was prescribed a course of antibiotics. Since then he felt 
better .Physical exam showed normal vital signs , but decreased 
breath sounds posteriorly on the right side .Chest x ray is shown 
below. Basic lab  work  was unremarkable including WBC.





• The best course of action for this patient is :

A-Admit the patient for IV antibiotics

B – Send the patient home with oral antibiotics

C- Admit the patient for insertion of chest drain 

D-Send the patient home with no antibiotics and follow up in 2 weeks 
with chest-X ray.

E- Admit the patient to medical ward and start intravenous Lasix 



Bronchiectasis



Bronchiectasis

• Definition - Abnormal dilatation of bronchi
• Common forms are cylindrical, saccular, and varicose

• Incidence
• Difficult to define as may be asymptomatic or symptoms may be those of 

chronic bronchitis

• Incidence declining since preantibiotic era





Etiology

• Post necrotizing infection such as pneumonia, especially in childhood
• Measles, pertussis, influenza

• Immune deficiency - IgG, IgA, complement deficiency

• Ciliary disorders (immotile cilia syndrome)

• Granulomatous infection - TB, fungi

• Cystic fibrosis



ETIOLOGY

• Connective tissue disease
• Rheumatoid arthritis, Sjögrens, mixed connective tissue 

disease

• HIV

• Inflammatory bowel syndrome 

• Alpha-1-antitrypsin deficiency
• Classic presentation emphysema but may present with 

recurrent pulmonary infections

• Reflux: recurrent aspiration 

• Allergic bronchopulmonary aspergillosis 

• Bronchial obstruction – tumor, foreign body 



Pathophysiology

• Bronchiectasis occurs as a result of a vicious circle consisting of an 
impaired mucociliary transport system, inflammation,  infection and 
repair of the airways with peribronchial fibrosis 

• Damage to the mucociliary system prevents secretion elimination and 
facilitates bacterial growth and bronchial inflammation. 





Pathophysiology 

• Expectorated sputum has increased concentrations of 
elastase and the chemoattractants ,interleukin-8, 
tumor necrosis factor (TNFa) ,prostanoids.

• Localized vs. diffuse 



Signs & Symptoms

• Symptoms
• Chronic cough

• dyspnea

• Sputum production 

• Hemoptysis

Signs
• Wheezes and crackles 

• Bronchial breathing  

• Clubbing 



Diagnosis 



Diagnostic Testing



Treatment 

▪Antibiotics for exacerbations
▪Bacterial colonization increases risk of exacerbation 
▪ Inhaled vs oral vs parenteral 

▪Bronchodilators for reversible airflow limitation.
▪Surgery in cases of medical failure and localized 

disease (rare)
▪Treatment of hemoptysis



Treatment

•Bronchopulmonary hygiene 
•Physical measures to promote sputum clearance 
•DNAase
•NAC

• Treatment of underlying cause 



Nebulized Hypertonic saline

• Improvement of mucociliary clearance

• Decreases mucus viscosity

• Stimulates cough

• Enhances the effectiveness of respiratory physiotherapy 

• Inhibits epithelial sodium channels (ENaC)



◼ azithromycin treatment for 6 months in patients with non-cystic fibrosis bronchiectasis 
significantly decreases the rate of event-base exacerbations and increases the time to the first 
event based exacerbation compared with placebo



Questions 
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