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Introduction to pulmonary infection

Definition: Pulmonary infection or “Pneumonia” is an infectious disease
characterized by inflammation of the lung parenchyma.

Lung parenchyma includes the last part of the bronchi, bronchioles, alveoli and the

surrounding interstitial tissue.

Classification of Pulmonary infection

+» According to the Etiology “cause”: Examples:

Pneumonia Etiology
Pneumococcus Streptococcus pneumonia or
pneumonia Pneumococci

Staphylococcal )
. Staphylococcus pneumonia
pneumonia

Klebsiellal pneumonia Klebsiella (G- bacteria)

Viral pneumonia Viruses

Fungal pneumonia Fungi

+* According to the anatomy:
1- Lobar pneumonia = Affect a hole lobe

2- Bronchopneumonia > Affects bronci and bronchioles

3- Interstitial pneumonia

+» According to the epidemiology.
1- Community acquired pneumonia
2- Hospital acquired pneumonia: Always caused by antibiotic resistant gram-
negative bacteria.
Ex.: Escherichia coli (E.coli), Klebsiella, Pseudomonas aeruginosa.
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Clinical Presentation of pneumonia:
1

Fever: could be very high fever accompanied with nausea, vomiting, chills,
swilling, sweating

2- Productive cough with mucopurulent and rusty (s<) sputum

Malaise (<e 5)

Dyspnea and chest pain (in severe cases)Dyspnea and chest pain appear

w
1

4q

when the infection reaches the plural cavity and cause Empyema.

Empyema is a purulent inflammation of the plural membranes associated with
exudative effusion and.

Exudate: very rich in protein, fibrin, inflammatory cells, and if we culture it we will
find Bactria.

Pathology of Pneumonia

A- Lobar pneumonia

Lobar pneumonia (usually affect adults): is a type of pneumonia which affect an
entire lobe of the lung (sometimes two lobes). It usually affect people whom have a
debilitating disease (08 sl w2 ) including: weak immunity, old age, diabetic,
undergoing treatment, predisposing condition causing inflammation in the bronchial
tree.

REMEMBER: there is always a predisposing factor and it is now not very common
nowadays.

X-ray examination

It will show consolidation of the infected lobe/lobes.
- Consolidation:It will appear Solid , whitish and
not aerated (s~ _»¢). This appearance is due to

the infiltration of exudate, puss, inflammatory
cells...etc.

Causes of Lobar pneumonia:
¢ Streptococcus pneumoniae (pneumococcus).
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Note:

+* Nowadays there is a vaccination for pneumococci.
+* They act either through Bacteremia or through their endotoxins.

Bacteremia is the presence of bacteria in the blood

Pathogenesis of Lobar pneumonia: It has four stages:

Congestion > red hepatization = grey hepatization—> resolution

1) Congestion: dilation and congestion of the blood vessels associated with small
amounts of exudate.

2) Red hepatization: the lung appears reddish, solid, the cut surface looks like a
liver and there is a lot of acute inflammatory exudate.
(neutrophils ,fibrin are filling all the alveoli)

3) Gray hepatization: the neutrophils become less in
number, on the other hand there is an increase in the
number of macrophages and amount of fibrin.

Picture:

Gross view of lobar pneumonia with grey hepatization. The

lower lobe is uniformly consolidated.

Esevir. Kumar et al: Robbins Basic Patholoay Be - www.SudentcONUE com

4) Resolution (Complete recovery): after treatment, the fibrin is resorbed and the
inflammatory infiltrate disappears.

Complication of Lobar pneumonia
+* Instead of resolution, organization happens and
it goes into a chronic form of inflammation (This
happens RARELY).
+ Abcess formation
+» Empyema

Pictures: A: Acute pneumonia. The congested septal capillaries
and extensive neutrophil exudation into alveoli corresponds to
early red hepatization. Fibrin nets have not yet formed.

B: Early organization of intra-alveolar exudates, seen in areas to
be streaming through the pores of Kohn (arrow).

C: Advanced organizing pneumonia, featuring transformation of
exudates to fiboromyxoid masses richly infiltrated by macrophages
and fibroblasts.

o
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bbins Basic Pathology 8e - www.studentconsult.com

© Elsevier. Kumar et al:
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B- Bronchopneumonia

Bronchopneumonia (usually affect adults) is the
inflammation affects bronchi and surrounding bronchioles
in a patchy manner leaving a lot of normal parenchyma in-
between giving the affected lung it's focal (patchy)
appearance.

+* Bronchopneumonia usually is secondary to another underlying debilitating
disease (Ex. uncontrolled diabetes, carcinoma of the bronchus, metastatic
carcinoma, stroke, etc..) these chronic underlying diseases will reduce the
immunity of the person increasing the patient's susceptibility to infection.

REMEMBER:
1- It is very common and usually the terminal event for many other diseases.

2- It can be accompanied by tracheobronchiolitis and purulent inflammation in
bronchi

Picture:

You can see the central inflammation(arrow)

the bronchial lumin:
are filled with a

around the bronchiole and it's spread to the o i oy

cell infiltrate

surrounding parenchyma

X
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Causes of Bronchopneumonia:
+* It can be caused by any organism Ex. Staphylococci, Gram-negative etc.. But
remember that if it was Hospital acquired, it's more likely to be caused by
gram-negative like Pseudomonas aeruginosa or Escherichia coli (E.coli).

C- Interstitial pneumonia(Atypical pneumonia)

In interstitial pneumonia, the inflammation affects the interstitium of the lungs (The
interstitium includes: the alveolar wall and the connective tissue between the
alveoli.)

Causes of Interstitial pneumonia

Interstitial pneumonia is further divided into two sub-divisions according to the
etiology:
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+* Viral pneumonia
Viral pneumonia is the most common cause of pneumonia in children.
The most common viruses that cause viral pneumonia in children are:
e Respiratory syncytial virus
e Adenovirus
e influenza virus
e measle virus :produces giant cell pneumonia, marked
by numerous giant cells and often complicated by tracheobronchitis.
e parainfluenza viruses.
They cause chronic inflammatory infiltrate, Dyspnea and hypoxemia.
NOTE: It is very rare that children develop bacterial pneumonia initially,
however, sometimes the pneumonia in children starts viral and then it get
transform and becomes a secondary infection by the bacteria.

+* Mycoplasma pneumonia
Mycoplasma refers to a genus of bacteria that lack a cell wall.[ Without a cell
wall, they are unaffected by many common antibiotics such as penicillin or
other beta-lactam antibiotics that target cell wall synthesis]
http://en.wikipedia.org/wiki/Mycoplasma .

This type of pneumonia is very important because:

(1) It is the most common form of interstitial pneumonia

(2) usually occurs in children and young adults and it may
occur in epidemics.

(3) Onset is more insidious Sk compared to bacterial
pneumonia

(4) usually follows a mild, self-limited course.

Mycoplasma pneumonia has a special feature, which is : Cold agglutinins in

the serum of the patient.

Cold agglutinins test:
ii. We take the serum of the patient and then we cool it down.
iii. After it cools down we add sheep's RBCs.
iv. If the RBC start agglutinating &==2\% the test is positive, and vice
versa.

NOTE: it is very important to diagnose mycoplasma to be able to choose the
correct antibiotic.
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TYPE

MORPHOLOGY

CHARASTARESTICS

ETIOLOGY

Lobar pneumonia Bronchopneumonia Atypical pneumonia
Affect a whole lobe airways and surrounding Distribution involving one or
parenchyma more lobes. (Patchy)
Inflammation is mainly @ Inflammation is centeral Diffuse, patchy inflammation
in the alveoli around airways, and spread | localized to interstitial areas
to the surrounding of
parenchyma the alveolar walls.
Pneumococcus SEROEERD eV Viruses/Mycoplasma pneumo

Haemophilus influenza,
Klebsiella pneumonia,
streptococcus pyogenes

Pneumonias that are related to unusual organisms

A. Pneumocystis carinii (AKA: Pneumocystis jiroveci): the most common cause of
pneumonia in immunocompromised patient especially HIV patients.
It usually causes bronchopneumonia.
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a. Soap-bubble exudate (or frothy

. No inflammatory cells but with signs of

Clinical Investigation
1- X-Ray shows interstitial pneumonitis like picture(atypical pneumonia),
which shows densities and reticular shadowing in a patchy distribution.

2- When we make Bronchoalveolar lavage (BAL) for the notice :

exudate).

inflammation WHY? Because the

)‘

patient is already

immunocompromised.

. We may need to take a lung biopsy to see the exudates, then we stain

it with silver stain (grocott's stain) to see the cyst of pneumocystis
carinii (pneumocystis jiroveci) which are usually round, dark and
sometime with comma-like areas. Pneumocystis jirovecii cysts from BAL

Bronchoalveolar lavage (BAL) is a a medical
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procedure in which a bronchoscope is passed through the mouth or nose
into the lungs and fluid is squirted into a small part of the lung and then
recollected for examination.

e "Pneumocystis carinii" is the old name of "pneumocystis jiroveci".

B. Fungal pneumonia: RS 3 v s

It also affect immunocompromised patients. :" w : g

When we use Periodic acid-Schiff (PAS) stain for ‘. ; ﬁ /“‘? & R

fungus we will find organisms which are broad and £ g

branching in acute angles (ex. Aspergillus . g . '

pneumonia) e | | C‘"_ -
It usually causes bronchopneumonia. : ‘.

ﬁ.‘-'(,.;.'. e p
SUMMARY

Acute PneumoniasS. pneumoniae (pneumococcus) is the most
common cause of community-acquired acute pneumonia, and the
distribution of inflammation is usually lobar.

Morphologically, lobar pneumonias evolve through four stages:
congestion, red hepatization, gray hepatization, and resolution.

Other common causes of acute pneumonias in the community include:

e H. influenzae and M. catarrhalis (both associated with acute
exacerbations of COPD)

e S. aureus (usually secondary to viral respiratory infections)

e K. pneumoniae (observed in chronic alcoholics)

e P. aeruginosa (seen in individuals with cystic fibrosis, in burn
patients and in neutropenics)

e L. pneumophila, seen particularly in individuals who have
undergone organ transplants.

In contrast to acute pneumonias, atypical pneumonias are
characterized by respiratory distress out of proportion to the clinical and
radiologic signs, and inflammation that is predominantly confined to
alveolar septa, with generally clear alveoli.

The most common causes of atypical pneumonias include those

caused by M. pneumoniae, viruses, including influenza types A and
B,C. pneumoniae, and C. burnetti (Q fever).
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Complications of bronchopneumonia and
pneumonias in general

¢ Abscess :
It is a localized collection of pus walled by chronic
inflammatory vascular granulation tissue.

Chest X-ray : Localized area with a level of fluid

Microscope: You can see vascular granulation tissue  See the (air-fluid level) within the area of

and colonies Of bacteria consolidation in the left mid zone.

Remember: localized +vascular grulation tissue wall = Abcess

** Chronic Pneumonia:

granulomatous inflammation,

% Empyema

which is a collection of pus within the lung pleura and it is a mucopurulent
plural effusion which is very high in protein, fibrin and neutrophils and you can
grow bacteria from it.

%* Septicemia
Septicemia or bacteremia is bacteria in the blood, it often occurs with severe
infections.
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I_Lv/v' Good Luck A_A
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