Pneumonia

DR. NASER MAHMOUD

Edited Ay: Ruaa _Hdeib



Pneumonia

vV vV vV vV vV vV vV vV vV VY VY

Definitions

Classifications

Epidemiology
Pathophysiology/Pathogenesis
Microbiology

History

Physical Examination
Investigations: Imaging and lalbs
Complications

Differential diagnosis
Management

Prevention



Definifions

» The term Is usually used to describe an of the

lung . Although it is still used to describe some non
infectious diseases (e.g. eosinophilic pneumonia).

» Don't confuse it with other infections of the lower respiratory tract.

» Because it is affecting the lung parenchyma almost all pneumonias
will have some (with rare exceptions)

L rne.urnom’u‘s_, inflammarion wirhoutr infectrion



Lower respiratory and plevural disease

- infection of alveoli
(viral or bacterial)

VS. - Immune-mediated
Inflammation of alveoli, XRT

purule pneumonitis, aspiration pneumonitis...

exudate in the
pleural cavity

ol Bronchial tube with

bronchitis (KRN fiireases °m" -- inflammation
‘ " of bronchi, may be
immune-mediated, e.Q.
asthma, COPD, or
infectious (usually viral

circumscribed PSSR NS tuoa watl — 1 :
X 7.l RS . but can be bacterial

collection of pus
the lung parench

Inflammation of
bronchioles (often viral
but can be bacterial or
autoimmune)



Classifications

ATS/IDSA:

» Community Acquired Pneumonia
» Hospital Acquired Pneumonia ] N il
» Ventilator Associated Pneumonia

>

Others (Pneumonia in immunocompromised patients, TB etc..)

What are these:
» HCAP222 health care assoc-’ateJ pneumonia  __, notk IASeJ anymovre
> Atypicale? atypical oroanisms: mycoplasma pPreumenis , ch‘amYJoF\ni\q

L alor 68 exrra —pu\monary manibistarions

» Pneumonia based on organismse?

» Why it is important to know this classificatione?



Epidemiology

» Accounts for around 10% of all admissions to hospitals in the united
states.

» Asignificant cause of morbidity and mortality in adulfs.

L ey common



Top 10 Causes of Death in the USA

(according to Centers for Disease Control and Prevention)

Heart Diseases 631,636

Cancer: 559,888

Sepsis: 34,234

Kidney Diseases: 45 344

Influenza (Flu) and
Lung Infections:

Stroke: 137,119

Alzheimer: 7

Chronicle Breathing and
Lung Diseases:

Accidents (not planned): Glabaiss:

Ve Twitter@Passareinc
Facebook facebook.com/passare| inc

passare.com

Tumblr passareinc.tumblr.com

Top 10 causes of deaths

in upper-middle-income countries in 2016

Crude death rate (per 100 000 population)
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Top 10 causes of deaths

in low-income countriesin 2016
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Top 10 causes of deaths

in lower-middle-income countries in 2016

Crude death rate (per 100 000 population)
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Diarrhoeal diseases

Diabetes mellitus

: . Cause Group
Preterm birth complications

- Communicable, matemal, neonatal
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Pathophysiology/Pathogenesis

Is the lower respiratory tract a sterile area???

Interactions between host and pathogens.

L how Pne Pt 9ot rhe \'\f\h:-_c,\-icnr\.P

» Inhalation

Aspiration \n oral caviry — a lor of inbecrious organisms

Hematogenous spread digranr tecus (\i%e in heart : endocardivis — Seprc embooli )
Direct extension from adjacent infected foci

vV v v Vv

Tuberculosis can spread contiguously from the lymph nodes to the
pericardium or the lung, but this is only rarely a route of pneumonia
formation

L9 FM‘W\OI\QY‘Y SYSI'Cm IS hot sre.rn'le.



Microbiology

1.Mycoplasma
pneumoniae
2.Streptococcus
pneumoniae
3.Chlamydophila

pneumoniae
4.Haemophilus
influenzae
5.Respiratory
viruses

Uncommen

@Streptococcus

pneumoniae Most common

2.Mycoplasma
pneumoniae

(3 Chlamydophila
pneumoniae
4.Haemophilus
influenzae
®Staphylococcus
aureus

6.Mixed infections
7.Enteric gram-negative
bacilli

8.Aspiration
(anaerobes)
9.Respiratory viruses
10.Legionella species

1.Streptococcus
pneumoniae
2.Enteric gram-
negative bacilli
3.Staphylococcus
aureus
@lLegionella species
GMycoplasma
pneumoniae
6.Respiratory viruses
7.Pseudomonas
aeruginosa (relative
frequency determined
by the presence or
absence of specific risk
factors)

This is in the general
population. In special
patients groups like
Immunocpmpromised
patients other
pathogens can cause
pneumonia (e.g.
fungal infections, CMV,
Atypical
mycobacterium...etc)



History

» Pneumonia is characterized by the presence of fever, altered general well-being, and respiratory symptoms, such
as cough (90%), sputum production (66%), dyspnea (66%), pleuritic pain (50%), and hemoptysis (15%).

gever, chills, rigors

» Inolder and immunocompromised patients, the signs and symptoms of pulmonary infection may be muted and
overshadowed by nonspecific complaints, pneumonia may present with general weakness, decreased appetite,
altered mental status, incontinence, or decompensation due to underlying disease.

HP\‘CA‘ 3
» Pneumococcal pneumonia: “classic” history, such as that of the patient with pneumococcal infection who
presents with sudden onset of rigor followed by pleuritic chest pain, dyspnea, and cough with rusty sputum.

A\"-{ r;c_q\ G\ S‘[MPH:M kY ‘_,spfc\'o;“ﬁ/ in c‘lJ q\ﬁe 2 rreéominqm-\'f CNS
» Legionella pneumonia may complain predominantly of diarrhea, fever, headache, confusion, and myalgia.  3fMpfrems
cramps
Avypical 5

» M. pneumoniae infection, extrapulmonary manifestations such as myringitis, encephalitis, uveitis, iritis, and asypric menin §iHs
myocarditis may be present. However, only rarely does the clinical history clearly suggest a specific etiologic pericard ivis

diagnosis. younjer age greup

Mmost Common (ause og hemop\-c./si_s 1S 2 Acme lpronchiHs



>

“Typical” characteristically caused by bacteria such as S.
pneumoniae, H. influenzae, and K. pneumoniae. The initial
presentation is frequently acute, with an intense chill. Productive
cough is present, and the sputum is purulent or bloody. Physical
examination reveals typical findings of pulmonary consolidation .
Blood tests show leukocytosis with neutrophilia and the presence of

band forms in most cases. Chest radiography shows lobar
consolidation with air bronchograms.
SURSIC I




» “Atypical pneumonia.” : gradual onset of fever, nonproductive
cough, and a relatively normal white blood cell count in a patient
without a readily demonstrable bacterial pathogen, systemic
complaints are more prominent than the respiratory ones. The
atypical syndrome is characteristic of infections by pathogens such
as M. pneumoniae, Chlamydophilaspecies, C. burnetii, and viruses.

» Neither the clinical symptoms nor the radiographic manifestations
are sufficiently sensitive or specific to guide pathogen-directed
antibiotic treatment against “typical” versus “atypical”
Microorganisms.



" TABLE 10. Possible Microbial Causes of Community-Acquired Pneumonia

Characteristics

Clinical Presentation

Aspiration

Cough >2 weeks with whoop or posttussive vomiting

Lung cavity infiltrates

Epidemiology or Risk Factor

Alcoholism

COPD and/or smoking

Exposure to bat or bird droppings
Exposure to birds

Exposure to rabbits

Exposure to farm animals or parturient cats

Exposure to rodent excreta

HIV infection (early)

HIV infection (late)

Hotel or cruise ship stay in previous 2 weeks
Travel or residence in southwestern United States

Travel or residence in Southeast and East Asia

Travel or residence in (or exposure to an ill traveler from)
the Middle East

Influenza activity in community
Injection drug use
Endobronchial obstruction
Bronchiectasis or cystic fibrosis

Bioterrorism

Commonly Encountered Pathogens

Gram-negative enteric pathogens, oral anaerobes
Bordetella pertussis

Community-associated methicillin-resistant Staphylococcus
aureus, oral anaerobes, endemic fungal pathogens,
Mycobacterium tuberculosis, atypical mycobacteria

Streptococcus pneumoniae, oral anaerobes, Klebsiella
pneumoniae, Acinetobacter species, M. tuberculosis

Haemophilus influenzae, Pseudomonas aeruginosa, Legionella
species, S. pneumoniae, Moraxella catarrhalis, Chlamydophila
pneumoniae

Histoplasma capsulatum

Chlamydophila psittaci (if poultry: avian influenza)
Francisella tularensis

Coxiella burnetii

Hantavirus

S. pneumoniae, H. influenzae, M. tuberculosis

S. pneumoniae, H. influenzae, M. tuberculosis, Pneumocystis
Jirovecii, Cryptococcus species, Histoplasma species, Aspergillus
species, atypical mycobacteria (especially Mycobacterium
kansasii), P aeruginosa

Legionella species
Coccidioides species, hantavirus

Burkholderia pseudomallei, avian influenza, severe acute
respiratory syndrome-coronavirus (SARS-CoV)

Middle East respiratory syndrome-coronavirus (MERS-CoV)

Influenza, S. pneumoniae, S. aureus, H. influenzae

S. aureus, anaerobes, M. tuberculosis, S. pneumoniae
Anaerobes, S. pneumoniae, H. influenzae, S. aureus
Burkholderia cepacia, P aeruginosa, S. aureus

Bacillus anthracis, Yersinia pestis, Francisella tularensis

Adapted with permission from Mandell LA, Wunderink RG, Anzueto A, et al; Infectious Diseases Society of America; American Thoracic Society. Infectious Diseases Society of
America/American Thoracic Society consensus guidelines on the management of community-acquired pneumonia in adults. Clin Infect Dis. 2007 Mar 1;44(suppl 2):527-72.

[PMID: 17278083] Copyright 2007, Oxford University Press.




Physical examination

» General

> Vitalsigns _s abnormal © ferer, tachaardia, hypoxia, rachgenie
Exrra » Hands
pulmona™/ p HEN
wenitesatid . Chest

» Heart

» Abdomen

» LEs



Expansion: reduced on the affected side.

Vocal fremitus: increased on the affected side (in other chest
disease this sign is of very little usel).

Percussion: dull, but not stony dull. Cover consalidation)
Breath sounds: bronchial. breal-lu't\a , crocKels

Additional sounds: medium, late or pan-inspiratory crackles as the
pneumonia resolves.

Vocal resonance: increased.

Pleural rub: may be present



Disorder
Consolidation

Collapse

Pleural effusion

Pneumothorax

Bronchial
asthma

Interstitial
pulmonary
fibrosis

Mediastinal
displacement
None

lpsilateral shift

Heart displaced
to opposite side
(trachea

displaced only if
massive)

Tracheal
deviation to
opposite side if
under tension
None

None

Chest wall
movement
Reduced over
affected area

Percussion note Breath sounds

Dull

Decreased over Dull

affected area

Reduced over
affected area

Stony dull

Decreased over Resonant

affected area

Decreased
symmetrically

Decreased
symmetrically
(minimal)

Normal or
decreased

Normal
unaffected by
cough or
posture

Bronchial

Absent or
reduced

Absent over
fluid; may be
bronchial at
upper border

Absent or

greatly reduced

Normal or
reduced

Normal

Added sounds
Crackles

Absent

Absent; pleural
rub may be
found above
effusion

Absent

Wheeze

Fine, late or
pan-inspiratory
crackles over
affected lobes
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Bradycardia in relation to the amount of fever (pulse should increase by
10 beats/min/°C of temperature elevation) has been associated with
pneumonia due to Legionella, C. psittaci, Mycoplasma, or F. tularensis.

M. pneumoniae infection may present with extrapulmonary
manifestations including arthralgia, cervical lymphadenopathy, bullous
myringitis, diarrhea, myalgia, myocarditis, hepatitis, nauseaq, pericarditis,
and vomiting. Skin lesions of erythema multiforme or erythema nodosum
suggest Mycoplasma infection (as well as tuberculosis and endemic
fungal infection), whereas lesions of ecthyma gangrenosum are most
often seen with P. aeruginosa infection.

Finally, the examiner must look for the presence of complicatfions such
as pleural effusion, pericarditis, endocarditis, arthrifis, and central
nervous system involvement, which may necessitate further diagnostic
procedures and, potentially, a change in therapy.



Laboratory Evaluation/basic labs

Bosic |abs:

>

>
beter in Pneumonia
vors on daily P

basts

>
fre -calcironin = & >

>

>

CBC : it bacrerial intecron » Lepi- shite with 4 in nemropbfls // viral pneumonia -3 leuko penia , (y mphopenia

Platlers =+ acus  haseliee R s </ 3° P / keijIOBl'h - H. preumonia  couse cold
BlOOd GOS qulu.l-im'n hemol(fh'c. anemiq : |y
CRP) acute phase reacrams , wirh inflammation regardless its infecvious or ner they will 9o up \!\emojlo\nin
ESR j —» betrer with chronic infections

PCT hormene 1 wivh bacrerial inPecrions ,espfcia\\r with lower respirarory Hact (rnammmh) // aseful for o'ai\‘/ fo”ow ‘Hf’ I/ berres pnas. &

KFT
LFT

APPect Kiolney Puncrion:
Leﬁl'oncllq — (Ause some e,lecwolcfr-e_ abnermalivies - lnclponaﬂemia, ’wypophosPhal—equ



Laboratory Evaluation/Microbiologic eval.

Lamicrobiobjica‘ \'c)enHEECAH'cn l_alps-.

PATIENTS WHO DO NOT REQUIRE HOSPITALIZATION
None”
PATIENTS WHO REQUIRE HOSPITALIZATION

1.Two sets of blood cultures (obtained prior to antibiotics)

2.Gram stain and culture of a valid sputum sample

3.Urinary antigen test for detection of Legionella pneumophila (in endemic areas or during outbreaks)

4.Stain for acid-fast bacilli and culture of sputum (if tuberculosis is suggested by clinical history or radiologic findings)
5.Fungal stain and culture of sputum, and fungal serologies (if infection by an endemic mycosis is suggested by the clinical
history or radiologic findings)

6.Sputum examination for Pneumocystis jirovecii (if suggested by clinical history or radiologic findings)

7.Nucleic acid amplification tests for Mycoplasma pneumoniae, Chlamydophila pneumoniae, Chlamydophila psittaci, Coxiella
burnetii, Legionella species, and respiratory viruses (in endemic areas or during outbreaks)

8.Culture and microscopic evaluation of pleural fluid (if significant fluid is present)

ADDITIONAL TESTS FOR PATIENTS WHO REQUIRE TREATMENT IN AN ICU

1.Gram stain and culture of endotracheal aspirate or bronchoscopically obtained specimens using a protected specimen brush
or BAL
2.0ther procedures as for other hospitalized patients

BAL, bronchoalveolar lavage; ICU, intensive care unit.



Clinical Indications for More Extensive Tesfing in
Community-Acquired Pneumonio

1.Intensive care unit admission

2.Failure of outpatient antibiotic therapy
3.Radiographic cavities

4.Leukopenia

5.Active alcohol abuse

6.Chronic severe liver disease

7.Severe obstructive/structural lung disease
8.Asplenia

9.Recent travel (within past 2 weeks)
10.Positive Legionella UAT result
11.Positive pneumococcal UAT result
12.Pleural effusion




Laboratory Evaluation/Sputum Examination

» Easy to do.

» A specimen with few or no squamous cells and many polymorphonuclear white
blood cells (>25 cells/low-power field in a sample from a patient who is not

» The latest IDSA/ATS guidelinesrecommend obtaining a sputum sample for Gram
stain and culture in hospitalized patients.

» Inventilated patients, the equivalent of sputum is the endotracheal aspirate

» Some bacterial agents of pneumonia cannot be cultivated on conventional
laboratory media. For example, Legionella requires buffered charcoal yeast
extract agar for isolation, whereas recovery of Chlamydophila species and C.
burnetii requires culture in mammalian cell lines.
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o Gyam stain culrurs /o+her

Laboratory Evaluation/Blood and Pleural Fluid srais (- '
Cultures e serdlodic tesrind
‘\mmunoi)lobul‘ms 96
\qH{
» The overall yield of blood cultures is less than 20% in patients ° Irrigen derection resHny
hospitalized for CAP. o idew ﬁy sofme ankgens

in the \)\ooA [ urin

» The detected rate of bacteremia is lower in patients with mild CAP ¢ neyclic acid
and higher in patients with severe CAP, especially those warranting
ICU care. Prior antibiotic freatment decreases the yield of blood
cultures. keskng

am Ph P’)iC&HoY\

» Inup to 40% of CAP cases, a pleural effusion may be present.
Although the specificity of pleural exudate cultures is very high, the
sensitivity is low because of the low incidence of invasion of the
pleura. Diagnostic thoracentesis should be performed when a
significant pleural effusion is present.



Laboratory Evaluation/Antigen Detection

» Commercial assays can be used to detect capsular polysaccharide antigens
of S. pneumoniae or L. pneumophila serogroup 1 in urine. The sensitivity of these
tests is littfle affected by prior antibiotic freatment; indeed, results may remain
positive several weeks after successful treatment. The degree of positivity for
the S. pneumoniae urinary antigen test correlates with the Pneumonia Severity
Index (PSl). The S. pneumoniae antigen test may also be applied on pleural fluid
with a sensitivity and specificity of almost 100%.

» For L. pneumophila serogroup 1, the sensitivity is 60% to 80%, and the specificity is
greater than 95%. Urinary antigen testing is currently the most helpful rapid test
for the diagnosis of Legionella infections. The major limitation of urinary antigen
tests is that currently available tests are infended to detect L.
pneumophila serogroup 1 antigen only, although this is the most common cause
of Legionella infection.

» Antigens for the many common respiratory viruses, influenza virus, respiratory
syncytial virus, adenovirus, and parainfluenza viruses can be detected by direct
immunofluorescence or by enzyme-linked immunoassay.



» Serologic Evaluation

» Before the development of nucleic acid amplification tests, serologic
technigues were used to establish a microbiologic diagnosis for
pneumonia caused by pathogens that cannot be readily cultured.
Examples include common pathogens such as M. pneumoniae, C.
pneumoniae, and L. pneumophila, and less common causes of
pneumonia such as those caused by the agents of tularemia,
brucellosis, and psittacosis, and certain viruses. Diagnosis usually requires
that a convalescent specimen demonstrate a fourfold increase
in immunoglobulin (Ig) G titer above that present in an acute specimen.
These tests are not helpful in initial pafient management but are of utility
in defining the epidemiology of the pertinent infectious agents.
Because IgM antibodies appear earlier than IgG anfibodies, the
detection of pathogen-specific IgM in serum has been used for the
early serologic diagnosis of certain acute infections.



Laboratory Evaluation/Nucleic Acid Amplification
Tests

» Culture procedures for viruses and fastidious bacteria, M.
pneumoniae, C. pneumoniae, L. pneumophila, and Bordetella
pertussis, which normally do not colonize in the human respiratory
tract, are too insensitive and too slow to be helpful in guiding
therapy. These pathogens should be detected by nucleic acid
amplification tests; their sensitivity is generally superior to that of the
traditional procedures and some are considered as the “gold
standard.”

» Real-time multiplex polymerase chain reaction assays detect
respiratory viruses in both immunocompetent and
Immunosuppressed hosts.



Invasive Diagnostic Techniques

» Bronchoscopic Samples
» Transthoracic Lung Aspiration



Radiographic Evaluation

» Radiographic evaluation is necessary to establish the presence of
pneumonia, because there is no combination of historical datq,
physical findings, or laboratory results that reliably confirms the
diagnosis.

» The sensifivity of the chest radiograph is decreased in (1) patients with
emphysema, bullae, or structural abnormalities of the lung, who may
present with delayed or subtle radiographic changes; (2) obese
patients, in whom it may be difficult to discern the existence of
pneumonia; and (3) patients with very early infection, severe
dehydration, or profound granulocytopenia.

» Computed tomography (CT) of the chest provides a more sensitive
means of detecting minor radiographic abnormalifies.
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Differential Diagnosis

Pulmonary edema
Pulmonary infarction

Acute respiratory distress syndrome
Pulmonary hemorrhage

Lung cancer or metastatic cancer
Atelectasis

Radiation pneumonitis

Drug reactions involving the lung

Extrinsic allergic alveolitis

Pulmonary vasculitis
Pulmonary eosinophilia

Organizing pneumonia
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Complications

Pulmonary and Pleural complications
Non-resolving pneumonia
Necrotizing pneumonia
Lung abscess
Parapneumonic pleural effusion
Empyema
Cavitary lung disease
Respiratory failure
Acute Respiratory Distress Syndrome

Hematological complications
Leucopenia
Thrombocytopenia
Thrombocytosis
Coagulation alteration

)
KI /
e

\l

Brain complications
Delirium contusion
Mental status changes
Stroke
Dementia

Heart complications
Acute coronary syndrome
Arrhythmias

I

Heart failure
\
Kidney complications
Acute kidneyinjury and failure

KN
A AN

Endocrine complications
Hyperglycemia
Hypoglycemia
Adrenal insufficiency
Thyroid abnormalities



Pneumonia
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X CURB-65 Clinical Feature Points
Confusion

Urea > 7 mmol/L

RR > 30

SBP <90 mm Hg OR
DBP < 60 mm Hg

Age > 65

CURB-85 Score 30-day mortality
0-1 1

1.5% Low risk, consider home

treatment

Probably admission vs close

9.2% .
outpatient management

22% Admission, manage as severe



o= TABLE 12. Antibiotic Therapy for Community-Acquired
Pneumonia in Outpatients

Risk Factors Treatment

Previously healthy and norisk ~ Macrolide (azithromycin,
factor(s) for drug-resistant clarithromycin, or
Streptococcus pneumoniae erythromycin) or doxycycline

Risk factor(s) for drug- Respiratory fluoroquinolone

resistant S. pneumoniae or (moxifloxacin, gemifloxacin,

underlying comorbidities® or levofloxacin) or B-lactam®
plus a macrolide or
doxycycline

TABLE 13. Empiric Antibiotic Therapy for Community-Acquired Pneumonia in Inpatients

Inpatient Setting Treatment

Medical ward B-lactam? plus a macrolide or doxycycline; or respiratory fluoroquinolone (moxifloxacin,
gemifloxacin, or levofloxacin)

ICU B-lactamP plus either azithromycin or a fluoroquinolones; if penicillin allergic, a respiratory
fluoroquinolone® plus aztreoname

If risk factor(s) for Pseudomonas Antipseudomonal B-lactam with pneumococcal coverage (cefepime, imipenem,

aeruginosa or gram-negative rods on meropenem, or piperacillin-tazobactam) plus ciprofloxacin or levofloxacin (750 mg); or

sputum Gram stain antipseudomonal B-lactam with pneumococcal coverage plusan aminoglycoside plus
azithromycin; or antipseudomonal® -lactam with pneumococcal coverage plus an
aminoglycoside plus a respiratory fluoroquinolone

If risk factor(s) for CA-MRSA, cavitary Add vancomycin or linezolid to B-lactamP plus either azithromycin or a fluoroquinolone¢
infiltrates, or compatible sputum Gram

stain




Penicillin

Anti-staphylococcal penicillins
Aminopenicillins

1st-gen cephalosporin
2nd-gen cephalosporin

3rd-gen cephalosporin

4th-gen cephalosporin

Aminopeniciliins with beta-
lactamase inhibitors

Monobactams

Quinoiones

Aminoglycosides
Uncosamide
Macrolides
Tetracyclines
Glycopeptides
Antimetabolite
Nitroimidazoles

Naficillin/Oxacillin

Ampicilliry Amoxicillin

Cefazolin, cephalexin

Cephotetan, Cefoxitin

Ceftriaxone

vespivarory

ﬂouro:i}tneloms

H\Lavoﬂouon
\

“ocro\ iées
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Doxyclycine




TYPICAL COMMUNITY ACQUIRED PNEUMONIA FEVER, COUGH, SPUTUM PRODUCTION, RIGORS,

PLEURITIC CHEST PAIN, DYSPNEA, TACHYCARDIA

ACUTE INFECTION OF THE LUNG PARENCHYMA
ACQUIRED OUTSIDE OF THE HOSPITAL OR LESS
THAN 48 HOURS AFTER HOSPITAL ADMISSION

BRONCHIAL BREATH
SOUNDS AND CRACKLES
ON AUSCULTATION

SPECIAL FINDINGS DUE TO
LOBAR CONSOLIDATION INCLUDE:

e EGOPHONY (E TO A)
e WHISPERED PECTORILOQUY

e TACTILE FREMITUS
(INCREASED) NINETY-NINE!
NINETY-NINE!

NINETY-NINE!

MOST COMMON
CAUSE OF TYPICAL CAP IS
STREPTOCOCCUS PNEUMONIAE

INFILTRATE ON
CHEST RADIOGRAPH

WWW.MEDCOMIC.COM © 2017 JORGE MUNIZ




Causes of Nonresponding Pneumonia

INFECTIOUS

1.Resistant microorganisms

2.Community-acquired pneumonia (e.g., Streptococcus pneumoniae, Staphylococcus
aureus

3.Nosocomial pneumonia (e.g., Acinetobacter, methicillin-resistant Staphylococcus aureus,
Pseudomonas aeruginosa)

4.Uncommon microorganisms (e.g., Mycobacterium tuberculosis, Nocardia spp.,
fungi, Pneumocystis jirovecii)

5.Complications of pneumonia

6.Empyema

7.Abscess or necrotizing pneumonia

8.Metastatic infection

NONINFECTIOUS

1.Neoplasms

2.Pulmonary hemorrhage
3.Pulmonary embolism

4.Sarcoidosis

5.Eosinophilic pneumonia
6.Pulmonary edema

7.Acute respiratory distress syndrome
8.0rganizing pneumonia
9.Drug-induced pulmonary disease
10.Pulmonary vasculitis




Prevention of Pneumonia

» Vaccines

Prevention of pneumonia may be achieved by administering the
Kinfluenza ond*pneumococcol VACCINEsS.

L post - lu preumonia ;. pneumococcal or sHph

» Smoking cessation.
M sk & se,vair7 o inbecrous rrocesse.s



Recommendations for Administration of Influenza Vaccine*

» Inactivated vaccine: All persons aged 6 months and older including
pregnant women

» Live attenuated vaccine: Healthy, nonpregnant women aged 2 to
49 years without high-risk medical conditions



l_) >LB oY £ b5 wfph riskK #a(‘,l'ors » chrenic (urﬁ dicense

Risk Group

Immunocompetent

Immunocompromised

PCV13 Recommended

1.Cerebrospinal fluid leak
2.Cochlear implant

1.Sickle cell disease/
hemoglobinopathy
2.Congenital or acquired asplenia

1.HIV

2.Congenital or acquired
immunodeficiency
3.Chronic renal failure
4.Leukemia/lymphoma
5.Generalized malignancy
6.Solid organ transplant
7.Multiple myeloma

PPSV23 Recommended

1.Chronic heart diseases'
2.Chronic lung diseases*
3.Diabetes mellitus
4.Chronic liver diseases
5.Cerebrospinal fluid leak
6.Cochlear implant
7.Alcohol

8.Smoking

1.Sickle cell disease/
hemoglobinopathy

PPSV23 Revaccination 5 Years
after First Dose

1.Sickle cell disease/
hemoglobinopathy

2.Congenital or acquired asplenia 2.Congenital or acquired asplenia

1.HIV

2.Congenital or acquired
immunodeficiency
3.Chronic renal failure
4.Leukemia/lymphoma

5.Generalized malignancy

6.Solid organ transplant
7.Multiple myeloma

1.HIV

2.Congenital or acquired
immunodeficiency
3.Chronic renal failure
4.Leukemia/lymphoma
5.Generalized malignancy
6.Solid organ transplant
7.Multiple myeloma

8.latrogenic immunosuppression® 8.latrogenic immunosuppression 8.latrogenic immunosuppression
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Bronchiectasis
Asma Albtoosh,MD
Respiratory and sleep medicine
Medical school ,Jordan university hospital
Jordan university

Edited Ag: Ruaa Hdeib



Definition

Chronic respiratory disease characterized by

permanent and abnormal dilatation of the wmediam sized
o airweys

bronchi and bronchioli which destruct muscular

Lin c.onjine\-a\

and elastic components of bronchial walls. Yorms : iv mey
Lqrren in rhe

trachen



Epidemiology

* approximately 40 /100.000



Bronchiectasis

* Anatomical distortion
* Lung injury — Bronchi &

Parenchyma

wall o bronehi

endothelium

smooth muscle

causes:
. . . * Loss of cilia & mucociliary function
Conginetal, inverived; || Destruction of the bronchial wall

mechanical , obsirucsion * Mucus retention 1> abnarmal dilation
L % uijeninj
kaJt'nj ro: mucus densificarion
L mucus L\usc'nj
lends to bacterial colonizarion &
LJ&\-\-ucHon & immunivy cells

[ MJamcnq s]

7

\

Mucus inspissation, |
retention and plugging J

Chronic infection
4+ Exacerbations
~ * Inflammation .
~* 4Clinical symptoms

)
Cole’s vicious cycle
hypothesis

L decrease in mediators release Cthar help Fhe immune system)

L Colonizarion of micro —organisms (cause recurrent acute infecrions) _y neutrophil mediated

Impaired mucociliary 2

clearance
Innate & adaptive immune
deficits

"

e a
- skl 1: =
Microorganism MRS

E acquisition, colonisation

\L

& infection

.

j Neutrophil-mediated '
inflammation & neutrophil i
derived proteases (e.g. NE) |

P ey excerbarion — loss of lung
intlammarion —, excerbarion Funcrion
L d\an:je in baseline respicatory
symproms that leads ro change in
medicarion or hospiralization
4 excerbarion = 4 morl-all'l-lf



Chest radiograph of bronchiectasis in Williams-

Causes Chem retonronn o

Airway obstruction

Congenital :
* bronchomalacia -abnermal Jilation ¥ weakness of the

wall
* tracheobronchomegaly

Acquired ) =

Chest computed tomogram of a patient with Williams-Campbell
syndrome showing cystic bronchiectasis (arrow) and dilation of

* Airway obstruction e oD o et oy R SNGS
oy S Su e wesn fOTRIgn body aspiration (ehrenic couqh)

in the 4th to 6th order bronchi. —sglonormal dilarion
) d L > 2 months
did you visiv a dentist % did any dental

Procedare ? (benign) tumour
ore | i . .
Infecrion: hilar adenopathy (TB, sarcoidosis) - teads ro enfargenen in the Ws which aPlects +he adjacent
* chronic bronchitis # advanced airways.

Relapsing pely— <o polychondritis — inblammation of carrlige all over rhe tody

- chondritis * mucus impaction (ABPA,
L can be cause or result



Causes :
Host defense

Ly lmmune clepidencyz recurren infeckions = Jeskruction in airways —» bronchiecrasis

( Pomill, hisory of many inPecsions’)

IgG deficiency (agammaglobulinemia, subclass deficiency.
IgA deficiency.

chronic granulomatous disease . (sorcoidosis)
AIDS / HIV

L you rreat it wich immunodglobalins - |, burden of the disease

J ‘-chqpa) inPecrions



Causes
Impaired drainage/ other

problem in cilia — [ spuruml g

Impaired drainage:
* CF

Men + infertile — o Young’s Sy.= bronchiacresis * sinusivis <+
obsirucHve azsospermia
Primarsy ciliar7 dys- < PCD:inactive cilia

[

- K2 H 3.’

Kinesia ‘C Kartagener’s SY=PCD + sivus inversus —
b have sinusitis +bronchiactesis

L usually Pemale , Perraliry issues

Other:

* RA, Sjoegren’s sy

* alpha — 1 antitrypsin deficiency
GIT disorders (UC, Crohn, GERD)
* infections in childhood (pertussis, measles, bacterial pneumonia, TB,
adenovirus, ...)

* inhalation of toxic fumes and dusts.

righr sided hart , pleural ebbusion

CF:AR inherireJ, mosHy Jiqsnosee‘ Jurinj childhood , recurrear Preumonias, recurrent RTls, Consanguinous marrige , ovher Pamily members ave allecred

Ll’onc.hqus;s in upper lobes more vhan the lower lobes

L mutation im Delra 808 gene —or\-.qfo.gd;\e Por cl™ - Na* Fransporrarion

. - . L YRS
L sweat cloride rest:..> LO mmo] evidence of Hransporiarion rroblem - gt O -~ R\ Y o
LO>...> 40 mmel  intermediare >0 wwice = clinical CF

4>.. mmel negasve Yenerics N Qann Axdany .. a2 w5 O oLe



LCFTR medularors

Clinical features : wre amown ot guum o250

very easy Por them vo jive You 4 laujc amount of spurum wheneer
You agk Por.

Chronic cough and mucopurulent sputum .

Associated dyspnea, wheezing, chest pain

Recurrent bronchitis and frequent antibiotic courses

Cough 98%
Daily sputum 78%
Rhinosinusitis  73% —->es,:>«'clm'a|7 wirh )<ar|—cje_ner’s /) CF Ldifluse J;‘scaseSJ

Dyspnea 62%
K Hemoptysis 27%
Pleurisy 20%
Crackles 75% — biPthI'C (in inspirarion X cxpirarion) , clears wirh coughinyg
Wheezing 22% _, they have obsrriction in rhe airways

Digital clubbing 2% — wih CF

*King PT et al. Respir Med 2006; 100: 2183.



Physical examination

* Signs of chronic respiratory disorders.
* Signs of underlying cause .
* Biphasic crackles on auscultation .

X1s i rossibie to have expiraror{ cracKles alone? No , vhe only expirarery cracKle can be hea\"J in |on'{>ha$nc
CracKles in bronchiectasis

AL - rhaqe
x Inspiratory cracKles _y common : falmonary edemq | Preumonia , other causes of alveolar tt"u_lj-a Pulmenary haemernage ,

alves\ar proreinesis



More localized
bronchiectasis

v

Post-infectious (e.g., TB)
Post-obstruction
Chronic aspiration
NTM lung disease”

b, Lroncbosoopr pelas

Q(I‘IDO.(’; J | RS SQNPIC-

Remote TB in the nght lung
complicated by M. abscessus

infection, destroying the right lung.

Clinical suspicion
of bronchiectasis

v

Bronchiectasis
confirmed by HRCT
Gold srandard

More diffuse

' bronchiectasis

4

Diagnosis highly
suggestive by imaging

N

More specific biomarkers /
diagnostics available

v

Mounier-Kuhn syndrome - Hacheobronche  Cyctic fibrosis

Williams-Campbell syndrome ™3/ AAT deficiency
PCD with situs inversus l»brnchemalacia  PCD, ABPA
) = CVID

NTM lung disease’- more as nodules

A

é%¢

Mounier-Kuhn syndrome with
tracheomegaly and tracheal
diverticulae.

TM lung dnsease inanadut @ cg S
an w:th fibrosis with q"_)
xfive-lobe bronchiectasis and

#diffuse tree-in-bud opacities.

NTH: nontuberculous myecobacreria



laboratory testing

1. CBC, differential BC
2. immunoglobulin quantitation (levels of IgG, IgM, IgA)
3. Testing for cystic fibrosis:

‘Sweat chloride

tmutation analysis of the cystic fibrosis
transmembrane conductance regulator (CFTR) gene

& 4. sputum culture (bact. / TBC / fungi)
kav Por colonizatien



Additional testing

* Specific aspergillus Igk and IgG antibodies, total serum IgE level(
Allergic bronchopulmonary asperijillosis ) .

* IgG subclass levels .

* Alpha-1 antitrypsin level and/or genotype . — inherived disese , pr. Present wich CoPD a
jeunq age with no signifecant srmoking h,-s,o..y
L ) measare alpha-1 anri-vrypsin P low | de

Jenor 7 r\_'j

e Rheumatoid factor.



CXR

q\'rwa7 walls

arc. visible

opacivies — due
to inbecHons
lrree ud
Qppearqnci

or Auc ro mucous

imFact—ion

very qumcz)(_ fo < ws 3\ e v 2 é

}uf per inPlavion

r{j h” h\-\C(Y‘

enlarjc\mcnl—



Chest CT

periphral wapering of the airways — 1, @ cenverl ~s 0ol dr
lpdas, 120
L,gne of the chanjes of Bronchiq(:l—cs\'s — loss of PeriP‘nra\ u—qu:;ﬁ ot the qirwm’s
you can sHll visulize +he airways when gou 9o FeriPhrqu

fwam line
Md\ 8BS

airway branchial arrery

RS o L% 0t

» “'
B Wy ... - *ln advanced srages — Cyskic bronchiecrasis

‘»Lron.c}.iql artery
Lurj becomes cysr of dilaved airways

*"iemoprysfs in bronc,l\rcu-qsfs F'-& is qr&J ﬂﬁ
he mighk bleed from the sysremic circulation
Lo atrway Jamaje Comsed @rosions in the artery wall
. MoPH’sis char+ z@./'\ o (faf O Paais
if 150 mL — broncial a.rvc,ry gmbcliz;gpegn
l_, vhis p*- should be reberced for rans planiation



Chest CT

Cylindrical bronchiectasis



Chest CT

varicose > alrernaring areas (wide areas , narrow areas)

g?u\-u?'.\‘ = ..'9\; "4
Aif"ﬁﬂ)\

Varicose bronchiectasis



Chest CT
L\f} Jiscase qEEecHnj the upper lobes Ab'”‘dy S

f

MUCUS & 0BRYS!

Cystis / saccular bronchiectasis



Chest CT

In Pibrosis PES. s carly they presenr with dry cough, bur ar larer stages — SPUHIM  ———>  Pis ip CAG Sboe plily oA
same for CDPD’ emphysema —> in larer srages |-hc,7 have bronchieclasis Q;m‘_b" bronchiestasis
|_>e;<er|-e,J b‘f the r-(lprbsis on the a(rway wall

Traction bronchiectasis (fibrosis)
se,c,onéar7 , qirwa75 are Pine bur the (arg around is Pib?'OSeA-)Pu“ir:j Por the Qn’rwq7s = rackon

R



N

Pattern of distribution

central (perthilar) —
predominant upper lobe

middle /lower lobe —

lower lobe N

ABPA

CF, Young sy, post - TBC
PCD

Idiopathic



Lung function test

* Obstructive spirometry .

e Low FVC in advanced disease
Ls bes Lurg (;arqnclu(mq 1S im/o1v€c\



Bronchoscopy

LenePicfal m |ocqlfzec) lesions

L rumer, 'fon’gn bon c,losivg I-he cu'rwall - do \oror\d\oscppy

Obstructing lesion .

L}QLSO lo iC;eﬂl'iB}l |-he t)QC"C,\"I'q mdsipj \_he Yecurrenr oxcsrbakfons

3 an-¢
S pendomonas L UL Uy s et P L f stirm sagle 57 S0

Y : St
Jetal airways o S aobs besachescopy



Treatment

’P the Jisease is chronic & srable:
* Treatment of the underlying disease if possible.

Nontuberculous mycobacterial infection.
Immunodeficiencies.

Cystic fibrosis.

Recurrent aspiration. with od age

Allergic bronchopulmonary aspergillosis.
Bronchiectasis associated with rheumatic disease.

L) all prs. ¢hould uchrSo loronchial hygiene spurm X Vsslas (Kels o

L)fﬁ chronic bac\-eria\ Co\oniam—ion — (03_9?3\;..’3_



Treatment of Exacerbation
O 5/ ssf ok @id / pst ess

* Antibiotics is standard therapy . cven i gou fail re prove the pr. has chronic bacreria

L bes the intlammaton m these prs- is mediared ""f “Cu"""’PNIS

e Sputum culture should guide antibiotic choice ?
e Can befmlonjc,;( to 27

» Duration of antibiotics for hospitalized patients should be 10-14 days .

. wirh nwt-roH\ilic meo‘iﬂ*-eJ ;-"el"m.\mA\--'on
* For recurrent exacerbations.... macrolide antibiotic.

L azirhromyein
ol gAm o

s ¢ Airway clearance techniques to remove airway secretions .

—_——  — e
to delay rhe Hme of the
next excerbation

Cas 48! L positive pressure Jevices , bation eve enr i
witles 1o Inhaled dornase (Dnase). | (acapelia device) excer: 9
» Glreaks bacteria DNA approved for CF pis. Oscillarion vesk 3 OGA
=¥ e Nebulized hypertonic saline.u serbka
* Inhaled and systemic glucocorticoids.
Lot ver‘/ imﬁomm--,fm;icma) in: ;)t:l:fp ;’Amq Casthma + ABPAS Wirth macrolide: maKe sure rhere is no aul-orox(cirrf or
* Immunization. ™ Cordoranicig
L By vaccine + pnesmoceccal voccine bor non TB mi .
* Pulmonary rehabilitation./ewersize  sure s s minars b o T :-T:o:m%m

L cardisvascular/ lung health sparmnt s wast st

e Surgery and lung transplant. ]
b for loc%l'uJ,y'M"’ excerbavions L,qu\IanceJ , nopl- responding

ZU BoL L g2 acd fas el &
macrolide ady -ve 13y

e Nurririon
1 k:jh prorein Jier



Thank you



