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Most common noninfectious 
granulomatous disease Sarcoidosis 

What type of granuloma is 
Sarcoidosis? Non-Caseating Granulomas 

What is the suspected cause of 
Sarcoidosis? 

CD4 Th cells interact with 
unknown antigen; releasing 

cytokines forming non-caseating 
granulomas 

Lab Findings in Sarcodosis? Increase ACE: non specific finding 
Hypercalcemia 

Most common non-infectious 
granulomatous disease of liver Sarcodosis 

Why are calcium levels elevated in 
Sarcodosis? 

B/c o f 1 alpha hyrdoxylase in 
granulomas leads to 
hypervitaminosis D 
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Chest X-ray of Sarcodosis? Potato nodes, Enlarged hilar lymph 
nodes 

Tx for Sacrodosis? 

`75-90% spontaneous remission in 
2 yrs 

 
TNF inhibitors; if necessary 

Cortecosteroids; if necessary 

10-15% of Sarcodosis pts develop Cor pulmonale from interstitial 
fibrosis 

Pathogen: 
Rhinovirus 

 
more info... 

Transmitted by hand to eye-nose 
contact 

Other causes of colds-
coronaviruses, adenoviruses, 

influenza C virus, coxsackievirus 

Pathogen: 
Coxsackievirus 

 
more info... 

Acute chest syndrome: fever with 
pleuritis 

Pathogen: 
RSV 

 
more info... 

Most common viral cause of 
atypical pneumonia and 

bronchiolitis (wheezing) in children; 
otitis media in older children 
Occurs in late fall and winter 
Rapid diagnosis with antigen 

detection in nasopharyngeal wash 
Passive immunization: palivizumab 

(monoclonal antibody) reduces 
hospitalization rates 



Pathogen: 
Parainfluenza 

 
more info... 

Most common cause of croup 
(laryngotracheobronchitis) in 

infants 
Inspiratory stridor (upper airway 
obstruction) due to submucosal 

edema in trachea; brassy cough; 
signs of respiratory distress 
Anterior x-ray of neck shows 
"steeple sign," representing 

mucosal edema in the trachea (site 
of obstruction)  

Bronchiolitis in infants 

Pathogen: 
CMV 

 
more info... 

Common pneumonia in 
immunocompromised hosts (e.g., 
bone marrow transplants, AIDS) 

Enlarged alveolar 
macrophages/pneumocytes, 

contain basophilic intranuclear 
inclusions surrounded by a halo 



Pathogen: 
Influenzavirus 

 
more info... 

Type A viruses are most often 
involved 

Hemagglutinins bind virus to cell 
receptors in the nasal passages 
Neuraminidase dissolves mucus 

and facilitates release of viral 
particles 

Influenza A: worldwide epidemics; 
pneumonia may be complicated by 

a superimposed bacterial 
pneumonia (usually 

Staphylococcus aureus) Influenza 
B: causes major outbreaks 

Antigen drift: minor mutation; does 
not require new vaccine 

Antigen shift: major mutation in 
hemagglutinin or neuraminidase; 

new vaccine required 
Clinical: fever, headache, cough, 

myalgias, chest pain 
Vaccination: mandatory for people 
> 65 years old, people with chronic 

illnesses 
Treatment: neuraminidase 

inhibitors zanamivir, oseltamivir 
Associations: Reye syndrome with 
salicylate ingestion; Guillain-Barré 

syndrome 

Pathogen: 
Rubeola 

 
more info... 

Fever, cough, conjunctivitis, and 
excessive nasal mucus production 
Koplik spots in the mouth precede 

onset of the rash 
Warthin-Finkeldey multinucleated 

giant cells are a characteristic 
finding 



Pathogen: 
SARS 

 
more info... 

Infects lower respiratory tract and 
then spreads systemically 

First transmitted to humans 
through contact with masked palm 

civets (China) and then from 
human-to-human contact through 

respiratory secretions (e.g., 
hospitals, families) 

Develop severe respiratory 
infection 

Diagnose with viral detection by 
PCR assay or detection of 

antibodies 

Pathogen: 
Hantavirus pulmonary syndrome 

 
more info... 

Pulmonary syndrome: ARDS, 
hemorrhage, renal failure 

Diagnosis: detect viral RNA in lung 
tissue 

No effective treatment 

Pathogen: 
Chlamydia 

 
more info... 

Second most common cause of 
atypical pneumonia 

Seroepidemiologic association with 
coronary artery disease 
Treatment: doxycycline 

Pathogen: 
Chlamydia trachomatis 

 
more info... 

Newborn pneumonia (passage 
through birth canal) 

Afebrile, staccato cough (choppy 
cough), conjunctivitis, wheezing 



Pathogen: 
Mycoplasma 

 
more info... 

Most common cause of atypical 
pneumonia 

Common in adolescents and 
military recruits (closed spaces) 
Insidious onset with low-grade 

fever 
Complications: bullous myringitis, 

cold autoimmune hemolytic 
anemia due to anti-I-IgM 

antibodies. 
Treatment: erythromycin; 

azithromycin; clarithromycin 
Cold agglutinins in blood 

Pathogen: 
Coxiella burnetii 

 
more info... 

Usually transmitted without a 
vector 

Contracted by dairy farmers, 
veterinarians 

Associated with the birthing 
process of infected sheep, cattle, 
and goats, and handling of milk or 

excrement 
Atypical pneumonia, myocarditis, 

granulomatous hepatitis 
Treatment: doxycycline 

Pathogen: 
Coxiella burnetii 

 
more info... 

Usually transmitted without a 
vector 

Contracted by dairy farmers, 
veterinarians 

Associated with the birthing 
process of infected sheep, cattle, 
and goats, and handling of milk or 

excrement 
Atypical pneumonia, myocarditis, 

granulomatous hepatitis 



Pathogen: 
Streptococcus pneumoniae 

 
more info... 

-Gram-positive lancet-shaped 
diplococcus 

-Most common cause of typical 
community-acquired pneumonia 
-Rapid onset, productive cough, 

signs of consolidation 
-Urine antigen test excellent 

screen 
-Treatment: penicillin G; amoxicillin 

Pathogen: 
Staphylococcus aureus 

 
more info... 

-Gram-positive cocci in clumps 
-Yellow sputum 

-Commonly superimposed on 
influenza pneumonia and measles 

pneumonia 
-Major lung pathogen in cystic 
fibrosis and IV drug abusers 

-Hemorrhagic pulmonary edema, 
abscess formation, and tension 

pneumatocysts (intrapleural blebs), 
which may rupture and produce a 

tension pneumothorax. 
-Treatment: TMP-SMX 

Pathogen: 
Corynebacterium diphtheriae 

 
more info... 

-Toxin inhibits protein synthesis by 
ADP-ribosylation of elongation 

factor 2 involved in protein 
synthesis 

-Toxin also impairs β-oxidation of 
fatty acids in the heart 

-Toxin-induced 
pseudomembranous inflammation 
produces shaggy gray membranes 

in the oropharynx and trachea; 
toxic myocarditis (death) 



Pathogen: 
Bacillus anthracis 

 
more info... 

-Habitat: soil 
-Capsule inhibits phagocytosis 

-Exotoxins: edema factor 
(activates adenylate cyclase); 
lethal factor (inhibits a signal 

transduction protein involved in cell 
division); protective antigen 

(assists entry of above toxins into 
cells) 

-Transmission: direct contact with 
animal skins or products (most 

commonly sheep and cattle) and 
entry of the organisms through 

abrasions or cuts; inhalation (use 
in germ warfare) 

-Cutaneous anthrax (90-95% of 
cases): occurs through direct 

contact with infected or 
contaminated animal products; 

resembles insect bite but 
eventually swells to form a black 

scab, or eschar, with a central area 
of necrosis ("malignant pustule"); if 
untreated, death occurs in 20% of 

patients 
-Pulmonary anthrax: "first sign of 

the disease is death"; inhalation of 
spores present in contaminated 

hides or germ warfare; necrotizing 
pneumonia, meningitis, 

pronounced splenomegaly, and 
dissemination throughout the rest 

of the body 
-Prevention: vaccine available for 

high-risk patients; e.g., 
veterinarians, soldiers entering 

developing countries 



Pathogen: 
Actinomyces israeli 

 
more info... 

-Gram-positive filamentous 
bacteria; strict anaerobe; normal 

flora in tonsils and adenoids 
-Produces draining sinuses in the 
jaw, chest cavity, and abdomen; 

pus contains sulfur granules 
(yellow specks) that contain the 

bacteria 

Pathogen: 
Nocardia asteroides 

 
more info... 

-Gram-positive filamentous 
bacteria; strict aerobe; partially 

acid-fast 
-Produces granulomatous 

microabscesses in the lungs 
-Frequently disseminates to the 

CNS and kidneys 



Pathogen: 
Bordetella pertussis 

 
more info... 

-Pili attach to cilia in upper 
respiratory tract; toxin stimulates 

adenylate cyclase, which catalyzes 
the addition of ADP-ribose to the 
inhibitory subunit of the G protein 

complex; toxin also produces 
absolute lymphocytosis (normal-
appearing lymphocytes) often in 

leukemoid reaction range 
-Produces whooping cough, 

transmitted by droplet infection 
-Catarrhal phase: lasts 1-2 weeks; 

mild coughing, rhinorrhea, 
conjunctivitis 

-Paroxysmal coughing phase: lasts 
2-5 weeks; characteristic 4-5 

coughs in succession on expiration 
followed by an inspiratory whoop; 
absolute lymphocytosis (20,000-

50,000 cells/mm3) 
-Convalescence phase: lasts 1-2 
weeks; slow decline in coughing 

and lymphocytosis 
-Complications: hemorrhage into 
skin, conjunctiva, bronchus, brain 

from coughing; otitis media; 
meningoencephalitis (10%); rectal 

prolapse from coughing; 
pneumonia (most common cause 
of death in children < 3 years old; 

children < 1 year old have no 
protection from mother's 

immunoglobulins) 
-Diagnosis: nasopharyngeal swabs 

using special cough plate; direct 
immuno-fluorescence of swab 

material 



Pathogen: 
Haemophilus influenzae 

 
more info... 

-Common cause of sinusitis, otitis 
media, conjunctivitis ("pinkeye") 

-Inspiratory stridor may be due to 
acute epiglottitis 

-Swelling of epiglottis produces 
"thumbprint sign" on lateral x-ray of 

the neck- 
-Most common bacterial cause of 

acute exacerbation of COPD 

Pathogen: 
Moraxella catarrhalis 

 
more info... 

-Common cause of typical 
pneumonia, especially in the 

elderly 
-Second most common pathogen 

causing acute exacerbation of 
COPD 

-Common cause of chronic 
bronchitis, sinusitis, otitis media 

Pathogen: 
Pseudomonas aeruginosa 

 
more info... 

-Green sputum (pyocyanin) 
-Water-loving bacteria most often 

transmitted by respirators 
-Most common cause of 

nosocomial pneumonia and death 
due to pneumonia in cystic fibrosis 
-Pneumonia often associated with 
infarction due to vessel invasion 



Pathogen: 
Klebsiella pneumoniae 

 
more info... 

-Gram-negative fat rod surrounded 
by a mucoid capsule 

-Most common gram-negative 
organism causing lobar pneumonia 

and typical pneumonia in elderly 
patients in nursing homes 

-Common cause of pneumonia in 
alcoholics; however, S. 

pneumoniae is still the most 
common pneumonia 

-Atypical pneumonia associated 
with blood-tinged, thick, mucoid 

sputum 
-Lobar consolidation and abscess 

formation are common 

Pathogen: 
Legionella pneumophila 

 
more info... 

-Antigens can also be detected in 
urine 

-Water-loving bacterium (water 
coolers; mists in produce section 

of grocery stores; outdoor 
restaurants in summer; rain forests 

in zoos) 
-Risk factors: alcoholic, smoker, 

immunosuppression 
-Pneumonia associated with high 

fever, dry cough, flu-like symptoms 
-May produce tubulointerstitial 

disease with destruction of the JG 
apparatus leading to 

hyporeninemic hypoaldosteronism 
(type IV renal tubular acidosis-
hyponatremia, hyperkalemia, 

metabolic acidosis) 
-Urine antigen test excellent 

screen 



Pathogen: 
Yersinia pestis 

 
more info... 

-Gram-negative rod 
-Cause of plague 

-Transmitted by bite of rat flea; 
primary reservoir for bacteria are 
ground squirrels in the Southwest 

-Also transmitted person-to-person 
by droplet infection 

-Macrophages cannot kill bacteria 
due to protection by V and W 

antigens 
-Three types of disease: bubonic 

(most common), pneumonic 
(transmitted by aerosol), 

septicemic 
-Bubonic type: bite by rat flea that 

has recently bitten an infected 
ground squirrel; infected lymph 
nodes enlarge (usually in the 

groin), mat together, and drain to 
the surface (buboes) 

-Treatment: 
- Pneumonic type: gentamicin + 

doxycycline 
- Bubonic type: gentamicin or 

streptomycin 

Pathogen: 
Cryptococcus neoformans 

 
more info... 

-Budding yeast with narrow-based 
buds; surrounded by a thick 

capsule. Found in pigeon excreta 
(around buildings, outside office 

windows, under bridges) 
-Primary lung disease (40%): 

granulomatous inflammation with 
caseation 

-Treatment: fluconazole 



Pathogen: 
Aspergillus fumigatus  

 
more info... 

-Fruiting body and narrow-angled 
(<45 degrees), branching septate 

hyphae 
-Aspergilloma: fungus ball (visible 

on x-ray) that develops in a 
preexisting cavity in the lung (e.g., 

old TB site); cause of massive 
hemoptysis 

-Allergic bronchopulmonary 
aspergillosis: type I and type III 
hypersensitivity reactions; IgE 
levels increased; eosinophilia. 

Intense inflammation of airways 
and mucus plugs in terminal 

bronchioles. Repeated attacks 
may lead to bronchiectasis and 

interstitial lung disease; treatment 
with corticosteroids 

-Vessel invader with hemorrhagic 
infarctions and a necrotizing 

bronchopneumonia 
-Treatment: voriconazole 

Pathogen: 
Mucor species 

 
more info... 

-Wide-angled hyphae (>45 
degrees) without septa 

-Clinical settings: diabetes, 
immunosuppressed patients 

-Vessel invader and produces 
hemorrhagic infarcts in the lung 

-Invades the frontal lobes in 
patients with diabetic ketoacidosis 

(rhinocerebral mucormycosis) 
-Treatment: amphotericin B 



Pathogen: 
Coccidioides immitis 

 
more info... 

-Spherules with endospores in 
tissues 

-Contracted by inhaling 
arthrospores in dust while living or 
passing through arid desert areas 

in the Southwest (valley fever); 
increased after earthquakes 

(increased dust) 
-Flu-like symptoms and erythema 

nodosum (painful nodules on lower 
legs; inflammation of 

subcutaneous fat) 
-Granulomatous inflammation with 

caseous necrosis 
-Treatment: usually self-limited; if 

severe: itraconazole or fluconazole 



Pathogen: 
Histoplasma capsulatum  

 
more info... 

-Most common systemic fungal 
infection 

-Endemic in Ohio and central 
Mississippi river valleys 

-Inhalation of microconidia in dust 
contaminated with excreta from 

bats (increased incidence in cave 
explorers, spelunkers), starlings, or 

chickens (common in chicken 
farmers) 

-Granulomatous inflammation with 
caseous necrosis 

-Yeast forms are present in 
macrophages 

-Simulates TB lung disease; 
produces coin lesions, 

consolidations, miliary spread, and 
cavitation 

-Marked dystrophic calcification of 
granulomas; most common cause 

of multiple calcifications in the 
spleen 

-Treatment: usually self-limited; if 
severe, itraconazole or 

amphotericin B 

Pathogen: 
Blastomyces dermatitidis  

 
more info... 

-Yeasts have broad-based buds 
and nuclei 

-Occurs in Great Lakes region, 
central, and southeastern United 

States 
-Male dominant disease 

-Produces skin and lung disease; 
skin lesions simulate squamous 

cell carcinoma 
-Granulomatous inflammation with 

caseous necrosis 
-Treatment: itraconazole or 

amphotericin B 



Pathogen: 
Pneumocystis jiroveci 

 
more info... 

-Cysts and trophozoites present; 
cysts attach to type I pneumocytes 

-Primarily an opportunistic 
infection; occurs when CD4 count 

< 200 cells/mm3. 
-Most common initial AIDS-

defining infection 
-Patients develop fever, dyspnea, 

and severe hypoxemia 
-Diffuse intra-alveolar foamy 

exudates with cup-shaped cysts 
best visualized with silver or 

Giemsa stains 
-Chest x-ray shows diffuse alveolar 

and interstitial infiltrates 
-Treatment: TMP-SMX given 

prophylactically when CD4 counts 
< 200 cells/mm3 

Pathogen: 
Haemophilus influenzae 

 
transmission and treatment? 

Gram-negative rod 
Common cause of sinusitis, otitis 
media, conjunctivitis ("pinkeye") 

Treatment: cefotaxime; ceftriaxone 

Pathogen: 
Moraxella catarrhalis 

 
transmission and treatment? 

Gram-negative diplococcus 
Treatment: amoxicillin-clavulanate 

Pathogen: 
Pseudomonas aeruginosa 

 
transmission and treatment? 

Green sputum (pyocyanin) 
Water-loving bacteria most often 

transmitted by respirators 
Treatment: antipseudomonal beta-

lactam + aminoglycoside + 
antipseudomonal quinolone or 

macrolide 



Pathogen: 
Klebsiella pneumoniae 

 
transmission and treatment? 

Gram-negative fat rod surrounded 
by a mucoid capsule 

Treatment: ceftriaxone 

Pathogen: 
Legionella pneumophila 

 
transmission and treatment? 

Gram-negative rod (requires IF 
stain or Dieterle silver stain to 

identify in tissue) 
Treatment: fluoroquinolone; 

azithromycin 

Pathogen: 
Yersinia pestis 

 
transmission and treatment? 

Gram-negative rod 
-Transmitted by bite of rat flea; 

primary reservoir for bacteria are 
ground squirrels in the Southwest 

-Also transmitted person-to-person 
by droplet infection 

Three types of disease: bubonic 
(most common), pneumonic 

(transmitted by aerosol), 
septicemic 
Treatment: 

Pneumonic type: gentamicin + 
doxycycline 

Bubonic type: gentamicin or 
streptomycin 

Pathogen: 
Cryptococcus neoformans  

 
transmission and treatment? 

Budding yeast with narrow-based 
buds; surrounded by a thick 

capsule. Found in pigeon excreta  
Treatment: fluconazole 

Pathogen: 
Aspergillus fumigatus 

 
transmission and treatment? 

Fruiting body and narrow-angled 
(<45 degrees), branching septate 

hyphae 
Treatment: voriconazole 



Pathogen: 
Mucor species 

 
transmission and treatment? 

Wide-angled hyphae (>45 
degrees) without septa 

Treatment: amphotericin B 

Pathogen: 
Coccidioides immitis 

 
transmission and treatment? 

Spherules with endospores in 
tissues 

Contracted by inhaling 
arthrospores in dust while living or 
passing through arid desert areas 

in the Southwest (valley fever); 
increased after earthquakes 

(increased dust) 
Treatment: usually self-limited; if 

severe: itraconazole or fluconazole 

Pathogen: 
Histoplasma capsulatum  

 
transmission and treatment? 

Most common systemic fungal 
infection 

Inhalation of microconidia in dust 
contaminated with excreta from 

bats 
Treatment: usually self-limited; if 

severe, itraconazole or 
amphotericin B 

Pathogen: 
Blastomyces dermatitidis  

 
transmission and treatment? 

Yeasts have broad-based buds 
and nuclei 

Occurs in Great Lakes region, 
central, and southeastern United 

States 
Treatment: itraconazole or 

amphotericin B 

Pathogen: 
Pneumocystis jiroveci 

 
transmission and treatment? 

Cysts and trophozoites present; 
cysts attach to type I pneumocytes 

Treatment: TMP-SMX given 
prophylactically when CD4 counts 

< 200 cells/mm3 



What is the most common cause 
of pulmonary edema? Left-sided heart failure 

ARDS (Acute respiratory distress 
syndrome) = ? noncardiogenic polmonary edema 

RDS risk factors for ARDS ? sepsis, gastric aspiration, severe 
trauma 

ARDS (Acute respiratory distress 
syndrome) acute alveolarcapillary 
damage what is the most common 

cause? 

sepsis is the most common cause 

Alveolar macrophages = ? cytokines chemotactic to 
neutrophils 

ARDS (Acute respiratory distress 
syndrome) neutrophil damage 
damages neutorphil damage to 

which types? 

ARDS causes damage to to type I 
and II pneumocytes 

ARDS (Acute respiratory distress 
syndrome) lab findings? 

severe hypoxemia, 
PA wedge pressure < 18 mm Hg, 

↑ A-a gradient 



what is the most common cause of 
typical community-acquired 

pneumonia ? 
streptococcus pneumoniae 

bronchopneumonia = ? acute bronchitis lung parenchyma 

what are the signs of consolidation 
(alveolar exudate) in typical 

pneumonia? 

dullness to percussion  
increased vocal tactile fremitus 

late inspiratory crackles 
bronchial breath sounds  

bronchophony and egophony 

what is the gold standard for 
diagnosing pneumoia? chest radiograph 

what is more useful than cultures 
for determining pneumonia? positive gram stain 

mycoplasma pneumoniae is the 
most common cause of what type 

of pneumonia 
atypical pneumonia 

atypical pneumonia interstitial 
pneumonia has signs of 

consolidation or not? 

interstitial pneumonia has ho signs 
of consolidation 



pseudomonas aeruginosa 
produces nosocomial pneumonia 

is contracted from what? 
respirators 

pneumocystis jiroveci is the most 
common pathogen causing 

pneumonia in what disease? 
AIDS 

What is the acid-fastness in TB 
(tuberculosis) due to? mycolic acid 

in TB cord factor = ____ factor? cord factor is virulence factor 

Purified protein derivative (PPD) 
does not distinguish what? 

active or inactive TB is not 
distinguishable usinig PPD 

what is the subpleural location of 
TB? 

upper part = lower lobes 
lower part = upper lobes 

Ghon complex 

Secondary (reactivation) TB 
involves which lobes? 

upper lobes  
cavitary lesions 



clinical findings of TB = ? 
night sweats 

fever 
weight loss 

what is the most common 
extrapulmonary site in TB? Kidneys 

TB in vertebra is called _____ 
disease? Pott's diesease 

MAC (mycobacterium avium-
intracellulare complex) is the most 

common TB in which disease? 
AIDS 

Pathogen: 
rhinovirus 

 
transmission and treatment? 

transmitted by hand to eye-nose 
contact 

Pathogen: 
Coxsackievirus 
transmission?  

treatment? 

Acute chest syndrome: fever with 
pleuritis 

Pathogen: 
RSV 

 
transmission and treatment? 

Acute chest syndrome: fever with 
pleuritis 



Pathogen: 
Parainfluenza 

 
transmission and treatment? 

Most common cause of croup 
(laryngotracheobronchitis) in 

infants 
Treatment: cold water humidifiers 

and aerosolized racemic 
epinephrine 

Pathogen: 
CMV  

 
transmission and treatment? 

Common pneumonia in 
immunocompromised hosts (e.g., 
bone marrow transplants, AIDS) 

Pathogen: 
Influenzavirus 

 
transmission and treatment? 

Type A viruses are most often 
involved 

Treatment: neuraminidase 
inhibitors zanamivir, oseltamivir 

Pathogen: 
Rubeola 

 
transmission and treatment? 

Fever, cough, conjunctivitis, and 
excessive nasal mucus production 

Pathogen: 
SARS 

 
transmission and treatment? 

First transmitted to humans 
through contact with masked palm 

civets (China) and then from 
human-to-human contact through 

respiratory secretions (e.g., 
hospitals, families) 

Pathogen: 
Hantavirus pulmonary syndrome 

 
transmission and treatment? 

Transmission: inhalation of 
urine/feces from deer mice in 
Southwestern United States 

No effective treatment 
High mortality rate 

Pathogen: 
Chlamydia trachomatis 

 
transmission and treatment? 

Newborn pneumonia (passage 
through birth canal) 

Afebrile, staccato cough (choppy 
cough), conjunctivitis, wheezing 

Treatment: erythromycin 



Pathogen: 
Mycoplasma  

M. pneumoniae 
 

transmission and treatment? 

Most common cause of atypical 
pneumonia 

Treatment: erythromycin; 
azithromycin; clarithromycin 

Pathogen: 
Coxiella burnetii 

 
transmission and treatment? 

Usually transmitted without a 
vector 

Treatment: doxycycline 

Pathogen: 
Streptococcus pneumoniae 

 
transmission and treatment? 

Gram-positive lancet-shaped 
diplococcus 

Most common cause of typical 
community-acquired pneumonia 

Treatment: penicillin G; amoxicillin 

Pathogen: 
Staphylococcus aureus 

 
transmission and treatment? 

Gram-positive cocci in clumps 
 

Treatment: TMP-SMX 

Pathogen: 
Corynebacterium diphtheriae 

 
transmission and treatment? 

Gram-positive rod 
Toxin inhibits protein synthesis by 

ADP-ribosylation of elongation 
factor 2 involved in protein 

synthesis 
Treatment: erythromycin 

Pathogen: 
Bacillus anthracis 

 
transmission and treatment? 

Gram-positive rod 
Habitat: soil 

Treatment: ciprofloxacin 

Pathogen: 
Actinomyces israeli 

 
transmission and treatment? 

Gram-positive filamentous 
bacteria; strict anaerobe; normal 

flora in tonsils and adenoids 
Treatment: ampicillin or penicillin G 



Pathogen: 
Nocardia asteroides 

 
transmission and treatment? 

Gram-positive filamentous 
bacteria; strict aerobe; partially 

acid-fast 
Treatment: TMP-SMX 

Pathogen: 
Bordetella pertussis 

 
transmission and treatment? 

Gram-negative rod 
Pili attach to cilia in upper 

respiratory tract; toxin stimulates 
adenylate cyclase, which catalyzes 
the addition of ADP-ribose to the 
inhibitory subunit of the G protein 

complex; toxin also produces 
absolute lymphocytosis (normal-
appearing lymphocytes) often in 

leukemoid reaction range 
Treatment: erythromycin 

Typical community acquired 
pneumonia:  

1) most common pathogen 
2) Signs + symptoms, location in 

lung 

S. Pneumonia and is 
bronchopneumonia/lobar 

pneumonia with productive cough 
+ consolidation (decreased 

percussion + increased fremitus) 

ATYPICAL community pnuemonia 
1) most common pathogen, 

signs/syptoms, type of pneumonia 

Mycoplasma Pneumonia, 
interstitial pneumonia - low grade 

fever, non-productive cough, 
absent consolidation 

NOSOCOMIAL Pneumonia 
Pseudomonas Auergonosa 

(respirators) - others are S. Aureus 
+ E.Coli 

Rhinovirus MCC cold in children; hand to 
mouth transmission 



Respiratory synctitial virus (RSV) 
MCC atypical pneumonia + 

bronchiolitis(wheezing) in children; 
occurs in late fall and winter 

Parainfluenza virus 

Most common cause of CROUP 
(larygetrachebronchitis) in infants - 
produces inspiratory stridor (upper 
airway obstruction) - anterior xray 

of neck shows steeple sign 
showing mucosal edema in trache 

CMV 

common pneumonia in 
immunocompromised - shows 

basophilic intranuclear inclusion 
surrounded by halo 

Influenzavirus 

Type A most often involved - 
Hemagllutins (drift) bind virus to 
cell receptors in nasal passages 
Neuramidase (shift) dissolves 

mucus and faciliates release of 
viral particles 

influenza A pneumonia may be 
complicated by superimposed 

bacterial pneumonia (usually S. 
Aureus) 

Rubeola 

rubeola = measles 
 

Koplik spots in mouth precede 
onset of rash - Warthin Finkeldey 

multinucleated giants cells are 
characteristic finding 

SARS 

Infects lower respiratory first - 
spreads systematically to produce 

severe respiratory infection 
-diagnose with viral detection by 
PCR or detection of antibodies 



Chlamydia in the respiratory tract 
(2) 

C. Pneumonia - second most 
common cause of atypical 
pneumonia, associatedwith 

CORNONARY ARTERY DISEASE 
 

C. trachomatis - Seen in newborn 
pneumonia (passage through birth 

canal)  
STACCATO COUGH, WHEEZING 

Rickettsia in respiratory tract (1) 

COXIELLA BURNETTI - ONLY 
RICKETSSIA WITHOUT 
VECTOR- Dairy farmers, 

vegetarians - associated with 
birthing process of infected sheep, 

cattle, goats, and handling of 
mil/excrement - produes atypical 

pneumonia, mycarditis, 
granulmoatous hepatitis 

Mycoplasma (1) in respiratory 

M. pneumoniae -- most common 
cause of atypical pneumonia - 

commonly seen in adolescent + 
military (CLOSED SPACES) - 

starts without warning and has low 
grade fever - Complications: 

bullous myringitis, cold 
autoimmune hemolytic anemia due 

to anti-igM antiobodies, COLD 
AGGLUTINS, AZITHROMYCIN 

Strep. pnuemonia 
Gram + (lancet shaped) 

Dipplococcus 
-Azithromycin 



Staph aureus pneumonia 

GRAM + COCCI CLUMPS - yellow 
sputum - commonly superimposed 

on rubeola + parainfl. A 
pneumonias - major pathogen for 

IVDU + Cystic Fibrosis - CAN 
PRODUCE TENSION 

PNEUMATOCYTS (blebs) which 
can rupture causing tension 

pneumothorax 

Corynebacterium diphteriae 
(diptheria) 

Gram + ROD  
 

Toxin inhibits protein synthesis by 
ADP-ribosylation of elongation 

factor 2 involved in protein 
synthesis  

Toxin-inudced psueomembranous 
inflammation produces shaggy 
gray membranes in oropharynx 

and trache 

H. influenza (respiratorY) 

Gram - Rod-common cuase of 
sinusitis, otitis media, conjuncitivis 
- inspiratory stridor may be due to 
actute epiglottitis; most common 
cause of acute exacerbation of 

COPD 

Moraxella catarrhalis 

Gram - dipplococcus 
common cuase of typical 

pneumonia especially in elderly - 
2nd most common COPD 

exacerbator - commonly cuases 
chronic bronchitits, sinusitis, otitis 

media 



Klebsiella Pneumonia 

Gram - Fat Rod 
produces GREEN sputum 

Water-loving bacteria (respirators)  
Most common nosocomial 

pneumonia and death due to 
pneumonia in cystic fibrosis; 

pneumonia often assocated with 
infarction due to vessel invasion - 

MUCOID SPUTUM IN 
ALCOHOLICS 

Legionella pneumophilia 

Gram - Rod 
SILVER STAIN needed to see it; 

water cooler 
may produce tublointerstitial 

disease with descruction of JG 
apparatus leading to hypreninemic 
hypoalodonteronism (type IV renal 

acidosis - hypnoatremia, 
hyperkalemia, metabolic acidosis) 

Systemic Fungals in Lungs 

Cryptococcus neoforman (pigeon), 
Aspergillus fumagatus, Mucor 
species, Coccioides immitis 
(Southwest), histoplasma 

capsulatum (midwest - starling 
birds + bats - cave explorer) 

Blastomcyes (Southeastern US), 
Pnumocystitis jiroveci 

Candida albicans Yeasts + psuedohyphae  
vessel invader 



Cryptoccus neoformans 

- Budding yeast with NARROW-
BASED BUD, surrounded by thick 

capsule 
- PIGEON EXCRETA (office 

buildings) 
-Most common opportunistic fungal 

infxn 
- India INK stain 

Aspergillus fumigatus 

Septate hyphae with fruiting body 
(narrow angled - <45 )  

- Apsergilloma: fungus ball (visible 
on x-ray) that develops in a 
preexisting lung cavity (TB); 

massive hemoptysis 
- Allergic aspergillosis: Typ I + type 

III; increased IgE + eosinophila - 
mucus can obstruct - EXTRINSIC 

ASTHMA 
- vessel invador with hemorrhagic 

infarctions 

Mucor species 

Non septate and wide-angled 
- usually found in DIABETICS 

(immunocompromiseds) 
-Vessel invader - hemmoraghic 

infarcts n lung  
-FRONTAL LOBE ABCESS in 

DKA 

Coccioides immitis 

Spherule with endospores 
- contracted by inhaling 

arthrospores in dust whil living or 
passing through arid desert in 

SOUTHWESTERN US; increased 
in EARTHWAKES 

 
ERthema nodosum - painful 

nodules on lower legs - 
SYSTEMIC ( caseous necrosis) 



Histoplasma capsulatum 

Most common SYSTEMIC fungal 
infection; endemic in Midwest 

(Ohio + central Mississippi valley) 
excreta in bats, chickens, starlings 

- think CAVE EXPLORER 
 

- YEASTS PHAGOCYTOSED BY 
MACROPHAGES (only one)  

-caseous necrosis  
- SIMULATES TB (poduces coin 

lesion; consolidations; miliary 
spread; and cavitation) - marked 

dystrophic calification of 
granulomas; most common cuase 
of multiple calcifications in spleen 

Blastomyces dermatitidis 

overlaops histoplasmosis 
(SOUTHEAST); broad-based 
buds; skin lesion simulates 

squamous cell cance 
-caseous with granulomas 

Pneumocystic jiroveci 

Cysta and trophozoites present  
pneumonia in HIV Cd4 < 200 
(most common initial AIDS-

defining infection) best visualized 
with silver stain/Giemsa tain; treat 

with TMP/SMX 

TB - organism, primary, 
reactivation 

 
 

Mycoplasma intracellular avium 

M. Tuberculosis  
 

Primary: upper portion lower lobe, 
lower portion upper lobe (middle 
area) - GHON focus = subpleural 

caseation; GHON complex (spread 
to hilar nodes)  

 
Reactivation: cavitating lesion in 

upper lobe; kidney MC 
extraplumonary site 

 
MAI = aytpical TB; MC TB in AIDS 



What is the most common cause 
of typical community acquired 

pneumonia? 
Streptococcus pneumoniae 

What is the most common cause 
of atypical pnuemonia? Mycoplasma Pneumoniae 

Interstitial pneumonia is... atypical 

bronchopneumonia is... typical 

signs of consolidation, in terms of 
percussion, egophany, tactile 

fremitus, whispered pectorliloquy 

dullness to percussion 
egophany + 

increased tactile fremitus 
whipsered pectoriliquy + 

Consolidation indicates atypical or 
typical pneumonia? Typical. 

What is the most common source 
of nosocomial pneumonia 

infection? 
Respirators. 



What pathogen is usu responsible 
for respirator contracted pneumo? Pseudomonas aeruginosa 

What three pathogens are 
associated with nosocomial 

pneumo? 

Pseudomonas aeruginosa, 
Escheria coli, Staph aureus. 

Most common cause of the 
common cold. Rhinovirus 

What type of influenzavirus is most 
often involved? A 

2nd most common cause of 
atypical pneumonia Chlamydia pneumoniae 

Case: newborn: afebrile, staccato 
cough, conjunctivitis, wheezing. 

Pathogen? 
Chlamydia trachomatis 

Water loving bacteria that causes 
green sputum 

Pseudomonas aeruginosa 
(respirators!) 



Most common cause of pneumonia 
in alcoholics. Then another cause. 

Klebsiella pneumoniae or just S. 
pneumoniae. 

How do you differentiate between 
the two common causes of 

pneumo in alcoholics? 

Klebsiella pneumoniae causes 
thick mucoid sputum, where as S 

pneumo does not. 

What bacterial cause of pneumo is 
associated with water coolers and 

produce mists? 
Legionella pneumophila 

Case: Pneumo with hyponatremia. 
Pathogen and pathophys? 

Legionella can cause 
tubulointerstitial disease with JG 

destruction learing to 
hyporeninemic hypoaldosteronism 

with hyponatremia, hyperk, and 
met acid. 

What is the most common 
opportunistic fungal infection and 

where is it found in the 
community? 

Cryptococcus neoformans, found 
in pigeon poop. 

What fungal infection is associated 
with Ohio/central Mississippi River 
valley? What 3 animals carry it? 

Histoplasma capsulatum. Bats, 
starlings, chickens. Thus assoc 
with cave explorers, spelunkers, 

and chicken farmers. 

What systemic fungi is associated 
with the central and southeast US? Blastomyces dermatidis. 



SW "Valley fever," increases after 
earth quakes (in dust). Coccidioides immitis. 

Cave explorer in the Arizona 
desert with nonproductive cough. 

Coccidioides, not Histoplasma. 
SW! dry! 

I say pigeons, you say... Cryptococcus neoformans! 

What yeast will be phagocytosed 
by macrophages? Histoplasma 

A nasal polyp in a kid is most likely 
caused by... Cystic fibrosis. 

A nasal polyp in an adult is most 
likely caused by... Allergies. 

A woman with chronic pain has 
asthma. What else? 

A nasal polyp caused by NSAID 
use. Block cyclooxygenase, leave 

lipoxygenase path open. 
Leukotrienes C-D-E are increased, 

causing bronchoconstriction. 



What is a medically significant A-a 
gradient? > 30 

What causes an increased A-a 
gradient? Hypoxemia of pulmonary origin. 

Calculate and A-a gradient in a pt 
breathing .3 O2 who has PCO2 of 
80 mmHg and PaO2 of 40 mmHg. 

PAO2 = 0.3 (713) - 80/0.8 = 114 
mmHg 

A-a = 114-40 = 74 mm Hg, which 
is clinically significant 

Name 3 causes of hypoxemia with 
a normal A-a gradient. 

1. Depression of medullary resp 
centers 

- barbituates, brain injury 
2. Upper Airway obstruction 

-food block, epiglottitis, croup 
3. Muscles of respiration 

dysfunction 
-paralyzed diaphragm 

Name 3 general causes of 
hypoxemia with an increased A-a 

gradient 

1. Ventilation defect 
2. Perfusion defect 
3. Diffusion defect 

Example of a ventilation defect Airway collapse in ARDS - 
impaired O2 deliver to alveoli 



Example of perfusion defect Pulmonary emobolus blocks blood 
flow to alveoli 

2 Examples of Diffusion defects 
Interstitial Fibrosis 
Pulmonary Edema 

O2 can't diffuse alveoli->capillary 

What is the most common cause 
of fever 24-36 hours after surgery? 

Resorption atelectasis.  
Ex: mucus plug obstructs airway, 

alveoli collapse. 

On Tension pneumothorax, what 
side does the trachea deviate to? 

Contralateral - pushed by air 
compressing the lung. 

With resorption atelectasis, what 
side does the trachea deviate to? 

Ipsilateral - goes where there is 
space. 

What cell synthesizes surfactant? Type II pneumocytes. 

What increases surfactant 
synthesis? (2) Decreases? (2) 

Increases: cortisol and thyroxine 
Decreases: insulin (maternal 

diabetes), prematurity, c-section 
(less cortisol) 



How does surfactant work? 
Prevents alveolar collapse on 
expiration by reducing surface 

tension. 

Is Infant RDS a ventilation, 
perfusion, or diffusion defect? Ventilation, alveoli collapse. 

infant RDS treatment PEEP 

Free radicals from O2 thrx in infant 
RDS can cause...(2) 

blindness 
bronchopulmonary dysplasia 

What causes hypoglycemia in the 
newborn? 

Excess insulin from response to 
fetal hyperglycemia in maternal 

diabetes. 

What causes hyaline membranes? proteins leaking out of damages 
pulmonary vessels 

What causes ARDS? Pathophys. Pulmonary edema from acute 
alveolar capillary damage. 



What causes capillary damage in 
ARDS? 

Acute damage ->macrophages 
release cytokines-> chemotactic to 

netrophils -> neuts transmigrate 
through pulm capillaries -> leave 

holes -> protein leakage -> hyaline 
membranes 

Gram + diplocci on sputum stain =  
How do you treat? 

Strep Pneumo. Treat with Penicillin 
G. 

How do you prevent Pneumocystis 
in AIDS pts? 

Rx TMP/SMX (trimethoprim-
sulfamethxazole) when CD4 is 

<200. 

What 3 things can Aspergillus 
cause? 

1. Aspergilloma: fungus ball in old 
TB site, hemoptysis 
2. Allergic reaction 

3. Vessel invasion with 
hemorrhagic infarction and 
necrotic bronchopnuemo 

Where do most PE's come from? Clot in femoral vein, NOT lower leg 
DVT. 

Where will an aspiration mass go if 
you are sitting? supine? right 

sided? Which is most common? 

Sitting = R lower lobe, 
posterobasal 

Supine = R lower lobe, superior 
seg 

*most common 
Right side= R upper lobe, superior 

seg 



What 2 diagnostic tests are used 
to diagnose PE? Gold standard? 

1. VQ scan - V normal, Q off 
2. Gold = pulm angiogram 

How do you prevent Pneumocystis 
in AIDS pts? 

Rx TMP/SMX (trimethoprim-
sulfamethxazole) when CD4 is 

<200. 

What 3 things can Aspergillus 
cause? 

1. Aspergilloma: fungus ball in old 
TB site, hemoptysis 
2. Allergic reaction 

3. Vessel invasion with 
hemorrhagic infarction and 
necrotic bronchopnuemo 

Where do most PE's come from? Clot in femoral vein, NOT lower leg 
DVT. 

Where will an aspiration mass go if 
you are sitting? supine? right 

sided? Which is most common? 

Sitting = R lower lobe, 
posterobasal 

Supine = R lower lobe, superior 
seg 

*most common 
Right side= R upper lobe, superior 

seg 

What 2 imaging diagnostic tests 
are used to diagnose PE? Gold 

standard? 

1. VQ scan - V normal, Q off 
2. Gold = pulm angiogram 

NOT spiral CT. 
D-dimers also useful. Neg rules 

out PE. 



Interstitial Fibrosis 
Restrictive or Obstructive? 

FEV1 
FVC 

FEV1/FVC 
TLC 

Restrictive, all V decreased.  
FVC, TLC down 

FEV1/FVC increased - FEV1 up bc 
of increased elasticity 

What is Caplan syndrome? 
Rheumatoid nodules in lung + 

restrictive disease like Coal WP or 
Asbestos disease. 

What does Coal WP do to TB risk? 
Cancer risk? Does not affect TB or cancer risk. 

What does silicosis do to cancer 
and TB risk? Increases risk of cancer and TB 

What do lung opacities contain in 
silicosis? 

Collagen and quartz. HARD as 
rocks, as they are made of rocks. 

Quartz is super fibrogenic 

What is the most common lesion 
related to asbestos exposure? 

What is the most common disease 
process? 

1. Benign plueral plaques 
2. Primary bronchogenic 

carcinoma 
-Mesothelioma takes longer to 

show up, thus less common than 
primary cancer 

What 2 complications are common 
in all 3 pneumoconiosis? (silicosis, 

coalwp, asbetosis) 

Cor pulmonale 
Caplan syndrome 



What do roofing and working in 
shipyards expose you to? Asbetos 

What do foundries (casting metal), 
sandblasting, and mines expose 

you to? 
Quartz / Silicosis 

What is the most common sxs of 
Sarcoidosis? Dyspnea 

What does sarcoidosis do to the 
lung? 

causes granulomas in interstitium 
and nodes, contain multinucleated 

giant cells 

Name 3 other manifestations of 
sarcoidosis (outside the lung) 

1. Nodular skin lesions 
2. Eye lesions 

3. Granulomatous hepatitis 
4. Enlarged lacrimal glands 

5. increased ACE 
6. Hypercalcemia 

What is the likely cause of a 
pleural effusion in a young 

woman? 

SLE - Lupus 
example of serositis 

Farmer's Lung is caused by... 

Moldy hay = saccharopolyspora 
rectivirgula / thermophilic 

actinomyces 
Type III hypersensitivity - immune 

complex mediated 
Type IV with Chronic exposure -> 

granuloma 



In Emphysema, compliance___ 
and elasticity___. 

Compliance increases (inhalation)  
Elasticity decreases (exhalation) 

What's the difference between a 
transudate and an exudate? 

Transudate: ultrafiltrate of plasma. 
ex: heart failure 

 
Exudate: protein-rich, cell-rich fluid 

ex: pneumonia, infarction, 
metastasis 

Pleural fluid protein / serum protein 
= 0.6 

 
Transudate or exudate? 

over 0.5 = exudate  
 

(more protein in fluid than plasma) 

Pleural fluid LDH/serum LDH = 0.7 
 

Transudate or exudate? 
over 0.6 = Exudate 

What lung cancer can cause 
Horner's syndrome and why? 

Pancoast tumor of superior sulcus 
- usu primary sq cell cancer in 

extreme apex. Can destroy 
superior cervical ganglion and 

cause horners (eye lid lag, miosis - 
pinpoint pupil, anhydrosis - no 

sweating) 

What is the most common type of 
lung cancer? 

Metastatic more common than 
primary.  

 
Primary, most common is 

Adenocarcinoma. 



Are cancers caused by smoking 
usually peripheral or central? 

Central 
However, after filters were installed 
in cigarettes, the big carcinogens 
got filtered out. Now, peripheral 

cancers caused by the small 
carcinogens are increasing. 

Which two cancers have the 
strongest association to smoking? 

1. Squamous cell 
2. Small cell 

Is adenocarcinoma related to 
smoking? Where in the lungs is it 

usually found. 

Adenocarcinoma is not usually 
associated with smoking, usually 

found peripherally. 

What is the most important first 
step in evaluating a "coin lesion" 

on a chest x-rays. 

Compare size from previous x-
rays. 

What three cancers are most often 
associated with lung mets? 

1. Primary Breast 
2. Colon, Renal Cell 

What is the most common 
symptom of primary lung cancer? 

What about metastatic? 

Cough for primary, dyspnea for 
metestatic. (Still have dyspnea in 

primary.) 

Where does primary lung cancer 
metastisize to? 

1. Hilar lymph nodes 
2. Adrenal gland 

3. Liver (50%), brain (20%), bone 



Name 5 issues associated with CF 
that are not pulmonary. 

1. Malabsorption - pancreatic 
exocrine def 

2. Type 1 diabetes - chronic 
pancreatitis 

3. Male infertility 
4. Meconium ileus in bebes 

5. 2ary Biliary cirrhosis - bile duct 
obstruction by thick secretions 

What is the most common 
respiratory pathogen in CF? pseudamonas aeruginosa 

What is the most common cause 
of death in CF? Respiratory infection. 

Most common cause of 
bronchiectasis in US? 

INternational? 

US - CF 
Int - TB 

What condition is associated with 
cupfuls of sputum production? 

Bronchiectasis, due to dilation of 
bronchi and bronchioles that get 

filled with pus. Ew. 

Extrinsic asthma is associated with 
what type of hypersensitivity rxn? 

Type 1 - IgE dependent activation 
of Mast cells. 



All these things are involved in 
asthma pathology. Tell me the 

story of how: Eotaxin, IL4, T cells, 
eosinophils, mast cells, major 
basic protein, IL5, histamine, 

cationic protein, LTC-D-E, 
Acetylcholine 

1. Inhaled allergen sensitizes by 
stimulating helper T cells 

(CD4Th2) that release IL 4 and IL 
5. 

IL 4 - IgE production 
IL 5 - production and activation of 

eosinophils 
2. Antigens crosslink IgE on mast 

cells, release histamine + 
mediators -> bronchoconstriction, 

mucus, leukocytes 
3. Late phase (4-8 hrs later) 

Eotaxin - chemotactic for 
eosinophils 

Eosinophils release major basic 
protein and cationic protein, which 

damage epithelial cells and 
produce airway constriction 
LTC-D-E cause prolonged 

bronchoconstriction 
Acetylcholine causes airway 

muscle contraction. 

How are IL4 and IL5 involved in 
extrinsic asthma? 

Released by Tcells 
IL4 stimulates isotope switching to 

IgE production. 
IL5 stimulated production and 

activation of eosinophils. 

Name two causes of emphysema 1. Smoking 
2. alpha-1-antitrypin def (AAT) 

What causes airway collapse in 
emphysema? 

Loss of elastic tissue - loss of 
radial traction. 



What causes panacinar 
emphysema? Centriacinar? 

Panacinar = AAT def 
Centriacinar = smoking 

Curschmann spirals and Charcot-
Leyden crystals are histologic 

evidence of what disease? 
Asthma. 

What lung cancer is associated 
with hypercalcemia? Squamous Cell 

What lung cancer is associated 
with Cushings? Small Cell 

What will aspiration of a foreign 
body result in the lung? Obstruction atelectasis 

Presence of fluid, air or tumor in 
the pleural space results in what 

type of atelectasis? 
Compression atelectasis 

Contraction atelectasis is due to 
what cause? Fibrosis of the lung 



Causes of patchy atelectasis 
Lack of surfactant (hyaline 

membrane disease of newborn or 
ARDS) 

Clinical features of typical 
pneumonia 

Sudden onset, high fever, 
productive cough, tachypnea, 

pleuritic chest pain, consolidation 
on x-ray 

Clinical features of atypical 
pneumonia 

Insidious onset, low fever, no 
cough, no consolidation 

Differential diagnosis of rusty 
sputum 

Strep pneumonia, CHF, mitral 
stenosis, Goodpasture syndrome 

Features of sarcoidosis 

"GRAIN": gammaglubilinemia, 
rheumathoid arthritis, ACE 

increase, interstitial fibrosis, non-
casseating granuloma, bilateral 

lymphadenopathy 

Causes of restrictive pulmonary 
disease 

Kyphoscoliosis, obesity, 
pneumoconiosis, ARDS, 

pulmonary fibrosis, sarcoidosis 

Causes of obstructive pulmonary 
disease 

Asthma, emphysema, chronic 
brnchitis, bronchiectasis 



Lung volumes in obstructive 
pattern 

Increased TLC, FRC and RV. 
Decreased FEV1, FVC, FEV1/FVC 

Lung volumes in restrictive pattern 
Decreased, TLC, FEV1, FVC, 
FRC, RV. Increased or normal 

FEV1/FVC 

Diagnosis criteria for chronic 
bronchitis 

Persistent cough and copius 
sputum production for at least 3 
months in 2 consecutive years 

Clinical features of chronic 
bronchitis 

Cough, sputum production, 
dyspnea, infections, hypoxia, 
cyanosis, weight gain. "Blue 

bloater" 

Microscopic findings in chronic 
bronchitis 

Hypertrophy of bronchial mucous 
glands, globlet cell hyperplasia, 
mucus hypersecretion, bronchial 

metaplasia 

Complications of chronic bronchitis Recurrent infections, cor 
pulmonale, lung cancer 

Definition of emphysema 
destruction of alveolar septa 

resulting in enlarged air spaces 
and loss of elastic recoil 



Etiology of emphysema 

Protease/antiprotease imbalance. 
Proteases are made by 

macrophages and neutrophils. 
Antiproteases are alpha-1-

antitrypsin, alpha-1-macroglubulin 
and secretory leukoprotease 

inhibitor 

Features of centriacinar 
emphysema 

Proximal brnchioles involved, distal 
brnchioles spared, most common 
(95%), associated with smoking, 

worst in apical segments of upper 
lobes 

Features of panacinar emphysema 
Entire acinus invololved, alpha-1-

antitrypsin deficincy, worse in 
bases of lower lobes 

Clinical features of emphysema 
Progressive dyspnea, pursing of 
lips and accesory muscles, barrel 
chest, weight loss, "Pink puffer"' 

Clinical features of asthma Wheezing, severe dyspnea, 
coughing 

Microscopic features of asthma 

Charcot-leyden crystals, mucous 
plugs, goblet cell hyperplasia and 
hypertrophy, eosinophils, edema, 
hypertrophy of smooth muscle, 

thick basement membranes 

Clinical features of bronchiectasis 
cough, fever, malodorous purulent 
sputum, dyspnea, dilated bronchi 
extending out to pleura on x-ray 



Etiology of bronchiectasis 
Bronchial obstruction, necrotizing 

pneumonia, cystic fibrosis, 
Kartagener syndrome 

Definition of acute respiratory 
distress syndrome 

damage of alveolar epithelium and 
capillaries resulting in respiratory 
failure that is unresponsive to O2 

treatment 

Causes of ARDS 
shock, sepsis, trauma, gastric 

aspiration, radiation, O2 toxicity, 
drugs, infections 

Clinical features of ARDS 

dyspnea, tachypnea, hypoxemia, 
cyanosis, use of accesory 

respiratory muscles. Bilateral lung 
opacity on x-ray 

Microscopic features of ARDS 

interstitial and alveolar edema, 
interstitial inflamation, loss of type I 
pneumocytes, hyaline membrane 

formation 

RDS of newborn 

Deficiency of surfactant in 
prematures (<28 weeks) and sons 

of diabetic mothers. Dyspnea, 
tachypnea, nasal flaring and 

cyanosis. Lecithin:sphyngomyelin 
< 2. Rx.: surfactant and 

dexamethasone 

Causes of pulmonary edema 
left heart failure, mitral stenosis, 

fluid overload, nephrotic syndrome, 
liver disease 



Microscopic features of pulmonary 
edema 

Intra-alveolar fluid, engorged 
capillaries, hemosiderin-ladden 

macrophages 

Risk factors and genetics of 
bronchogenic CA 

Cigarette smoking, 
pneumoconiosis, pollution. 

Oncogenes: L-myc (SCC), K-ras 
(adeno). Suppressor genes: p53 

and Rb 

Clinical features of bronchogenic 
CA 

Cough, sputum production, weight 
loss, anorexia, fatigue, dyspnea, 

hemoptysis, chest pain. 
Obstruction may produce 
emphysema, atelectasis, 

bronchiectasis or pneumonia 

Lung adenocarcinoma 

Most common - 35%. More 
common in women. Peripheral 
gray mass, scarring and mucin-

producing glands 

Squamous cell carconima 

2nd most common - 30%. More 
common in males, related to 
smoking. Centrally located. 

Invasive squamous cells with 
desmosomes and keratin 

production, PTH production 

Small cell carcinoma 

20%. More common in males, 
associated to smoking. Central 

location. Basophilic neurosecretory 
granules and paraneoplastic 

syndromes (ACTH, ADH) 

Pancoast tumor 
Apical tumor causing Horner 

syndrome (ptosis, miosis, 
anhidrosis, enopthalmos) 



Superior vena cava syndrome Obstruction, distended head and 
neck veins, plethora, facial edema 

Effects of lung masses within the 
thorax structures 

Pancoast tumor, superior vena 
cava syndrome, esopahgeal 

obstruction, recurrent laryngeal 
nerve hoarseness, Eaton-Lambert 

syndrome 

Sites of metastasis of lung cancer Adrenals (>50%), liver, brain, bone 

Eaton-lambert syndrome 
auto-antibodies against 

presynaptic Ca channels in 
neuromuscular junction 

Metastasis to the lung Breast (most common) 

What is the formula for the 
alveolar-arterial gradient? 

PAO2 = % O2 (713 mm Hg) + 
(arterial PCO2/0.8) 

What does hypoxemia of 
pulmonary origin do to the A-a 

gradient? 

increases 
 

(NOTE: gradient normally 
increases with age) 



What is a medically significant 
value for the A-a gradient? 

30 mm Hg 
 

(NOTE: ideal gradient value is 5 
mm Hg) 

What are four causes of 
hypoxemia with an increases A-a 

gradient? 

1) Ventilation defect 
2) Perfusion defect 
3) Diffusion defect 

4) Right to left shunt 

What are three causes of 
hypoxemia with a normal A-a 

gradient? 

1) Depression of respiratory center 
in the medulla 

2) Upper airway obstruction 
3) Chest bellows (muscles of 

respiration) dysfunction 

What volumes are not directly 
measured by spirometry? TLC, FRC, RV 

What is the normal FEV1/FVC? 4-5 L 

How do you calculate RV? FRC - ERV 

In a flow-volume loop, what is seen 
in obstructive disease? 

expiratory curve shifts to the left of 
the normal curve, increasing both 

TLC and RV 



In a flow-volume loop, what is seen 
in restrictive disease? 

expiratory curve shifts to the right 
of the normal curve, decreasing 

both TLC and RV 

What is Choanal atresia? 

bony septum between nose and 
pharynx; newborn cannot breathe 
through nose and turns cyanotic 

when breast-feeding 

What are the most common type of 
nasal polyps in adults? IgE-mediated allergic polyps 

What is the clinical triad 
association with nasal polyps? 

aspirin, asthma, nasal polpys 
 

(NOTE: Nasal polyps in child, 
order sweat test to rule out cystic 

fibrosis) 

What is Obstructive sleep apnea 
(OSA)? 

excessive snoring with intervals of 
breath cessation (apnea) 

 
(NOTE: obesity is a very common 

cause of it) 

What lab findings are associated 
with OSA? 

apnea causes respiratory acidosis 
and hypoxemia 

What is a serious complication 
associated with OSA? 

pulmonary hypertension leading to 
right ventricular hypertrophy (AKA 

cor pulmonale) 



What is the confirmatory test for 
OSA? Polysomnography (a sleep study) 

Where are the common locations 
for sinus infections in adults and in 

children? 

maxillary in adults  
 

ethmoid in children 

What is the most common cause 
of sinusitis? 

Viral upper respiratory infection; 
reason why antibiotics not 

recommended 

What is the most common 
bacterial pathogen causing 

sinusitis? 
Streptococcus pneumoniae 

What is the most sensitive test for 
diagnosing sinusitis? 

CT scan (especially if surgery is 
recommended) 

 
(NOTE: Gold standard for bacterial 

culture is sinus aspiration) 

What is the pathogenesis of 
sinusitis? 

Blockage of sinus drainage in 
nasal cavity 

What is nasopharyngeal 
carcinoma associated with? EBV 



What is the most common cause 
of laryngeal carcinoma? 

smoking 
 

(NOTE: HPV virus type 6 and 11 
associations) 

What are common clinical findings 
with laryngeal carcinoma? 

persistent hoarseness bc most are 
on the true vocal cords 

 
(NOTE: majority are squamous cell 

carcinomas) 

What are three kinds of 
atelectasis? 

1) Resorption 
2) Compression 

3) Surfactant loss 

What is the most common cause 
of a fever 24-36 hr post surgery? 

Resorption atelectasis bc airway 
obstruction by thick secretions 

prevents air from reaching alveoli 
and mucus plugs form after 

surgery 

What are two examples of 
compression atelectasis? 

1) tension pneumothorax where air 
compresses lung 

 
2) pleural effusion 

What cell type synthesizes 
surfactant? type II pneumocytes 

What increases and what 
decreases surfactant? 

increases: cortisol and thyroxine 
 

decreases: insulin 



What causes Respiratory Distress 
Syndrome in infants? 

decreased surfactant in lung 
caused by: 

 
1) Prematurity (b4 28th week) 

 
2) Maternal diabetes (fetal 

hyperglycemia with increased 
insulin) 

 
3) Cesarean section (lack of stress 
induced increase in cortisol from 

vaginal delivery) 

How can you induce increased 
fetal surfactant? maternal intake of glucocorticoids 

What are some clinical findings 
with RDS? 

grunting, tachypnea, intercostal 
retractions, "ground glass" 
appearance on chest x-ray 

What are some complications of 
RDS? 

blindness (free radical damage 
from O2 therapy), 

bronchopulmonary dysplasia 
(damage to small airways), 

hypoglycemia in newborns bc 
excess insulin in response to fetal 

hyperglycemia) 

What is the most common cause 
of pulmonary edema? Left heart failure 



What is a form of noncardiogeniic 
pulmonary edema? 

Acute respiratory distress 
syndrome (ARDS) 

What are some risk factors 
associated with ARDS? 

Gram (-) sepsis (40%), gastric 
aspiration (30%), trauma with 

shock (20%), hantavirus, heroin, 
acute pancreatitis, etc 

What is the pathogenesis of 
ARDS? 

acute damage to alveolar capillary 
walls and epithelial cells  

 
alveolar macrophages release 

cytokines 

What do the neutrophils damage in 
ARDS? type I and II pneumocytes 

How can you distinguish 
cardiogenic pulmonary edema vs 

noncardiogenic pulmonary 
edema? 

PA wedge pressure <18 mm Hg 

What causes the increase in A-a 
gradient with ARDS? 

intrapulmonary shunting 
 

diffusion abnormalities (capillary 
damage causes leakage of protein 

rich exudate producing hyaline 
membranes) 

What is the most common cause 
of typical community-acquired 

pneumonia? 
Streptococcus pneumoniae 



What is bronchopneumonia? 

begins as acute bronchitis and 
spreads locally into the lungs 

 
lung has microabscesses present 

in areas of consolidation 

What will you see clinically with 
typical pneumonia? 

sings of consolidation (alveolar 
exudate)  

 
(NOTE: gold standard for 
diagnosis is chest x-ray) 

T/F: Positive gram stain is more 
useful than bacterial culture true 

What is the most common cause 
of atypical pneumonia? Mycoplasma pneumoniae 

Do you see alveolar spaces with 
exudate in atypical pneumonia? 

No, free of exudate 
 

You see a patchy interstitial 
pneumonia and mononuclear 

infiltrate 

What is the most common source 
of infection in nosocomial 

pneumonia? 
respirators 

What is the gram negative 
pathogen associated with 

respirator infection? 
Pseudomonas aeruginosa 



What is the most common 
pathogen causing pneumonia in 

AIDS? 
Pneumocystis jiroveci 

What is the acid-fastness of TB 
stain due to? Mycolic acid 

What is the TB virulence factor? Cord factor 

Does PPD test distinguish active 
from nonactive TB? No 

Where does primary TB affect? upper part of lower lobes or lower 
part of upper lobes 

Where does reactivation TB 
affect? upper lobe cavitary lesions 

What are some clinical signs of 
TB? 

drenching night sweats, fever, 
weight loss 



What is the most common 
extrapulmonary site in TB? kidney 

What is TB in the vertebra called? Potts disease 

What is the most common TB in 
AIDS? 

Mycobacterium avium-intacellulare 
complex 

 
(NOTE: occurs when CD4 counts 

< 50) 

What are lung abscesses most 
often due to? 

aspiration of oropharyngeal 
material 

 
(NOTE: risk factors include dental 

work, alcoholism) 

What is the most common site for 
aspiration? Superior segment, right lower lobe 

What is the most likely source of 
pulmonary thromboembolism? femoral vein (95%) 

What protects the lungs from 
infarction? 

bronchial arteries 
 

(NOTE: pt with normal bronchial 
artery flow, only 10% of pulmonary 

embolus will produce infarction) 



Where do the bronchial arteries 
arise from? from aorta and intercostal arteries 

What is a large embolus occluding 
the main branches of the 

pulmonary artery? 

saddle embolus, which is 
associated with sudden death 

What is the diagnosis standard for 
PE? 

V/Q scan + d-dimer; also spiral CT 
 

(NOTE: normal ventilation scan, 
abnormal perfusion scan, 

increased d-dimers) 

What is the main cause of 
secondary pulmonary hypertension 

(PH)? 

respiratory acidosis and 
hypoxemia 

 
(NOTE: chronic respiratory 

acidosis can be caused by chronic 
bronchitis or obstructive sleep 

apnea) 

What is a common pathological 
finding of PH? 

atherosclerosis of main pulmonary 
arteries 

What is the most common clinical 
symptom with PH? exertional dyspnea 

What is Cor pulmonale? PH + RVH 



What is clinically seen with 
Goodpasture's syndrome? 

hemoptysis followed by renal 
failure 

What is the earliest manifestation 
of interstitial fibrosis leading to 

restrictive lung disease? 

alveolitis 
 

(leukocytes release cytokines, 
which stimulate fibrosis) 

What do you see in lung 
compliance and elasticity with 

restrictive lung disease? 

decreased compliance 
 

increased elasticity 

What is the definition of 
pneumoconioses? 

inhalation of mineral dust into the 
lungs leading to interstitial fibrosis 

Where does a particle size of 1-5 
um settle? How about < 0.5 um? 

1-5 um = bifurcation respiratory 
bronchioles and alveolar ducts 

 
0.5 um = alveoli 

What is the source of Coal 
worker's pneumoconiosis (CWP)? 

anthracotic pigment (carbon 
pigment from breathing dirty air of 
coal mines, large urban centers, 

tobacco smoke) 

What are alveolar macrophages 
with anthracotic pigment called? dust cells 



What is complicated CWP referred 
to as? 

Black lung disease (progressive 
massive fibrosis) 

T/F - There is no increased risk for 
incidence of TB or primary lung 

cancer with CWP 
True 

Caplan syndrome can occur with 
CWP. What is it? 

pneumosoniosis and cavitating 
rheumatoid nodules 

What is the most common 
occupational disease in the world? Silicosis 

What is silicosis? 

chronic exposure to quartz 
(crystalline silicone dioxide) often 

in foundries, sandblasting, working 
in mines 

What is the pathogenesis of 
silicosis? 

Quartz is higly fibrogenic and 
activates alveolar macrophages to 

release cytokines that stimulate 
fibrogenesis 

T/F There is no increased risk for 
developing lung cancer and TB 

with silicosis 
False 



Where do asbestos fibers deposit 
into? 

Respiratory bronchiles, alveolar 
ducts, alveoli 

What are ferruginous bodies? iron coated asbestos fibers 

What is the most common 
asbestos related cancer? 

Bronchogenic carcinoma 
 

(NOTE: risk further increases in 
smokers) 

What is an asbestos-related 
disease that has no etiologic 
relationship with smoking and 

arises from serosa of lung pleura? 

Malignant mesothelioma  
 

(NOTE: occurs 25-40 years after 
first exposure) 

Is there risk for TB in patients with 
asbestos? No 

T/F - In patients exposed to the 
nuclear or aerospace industry, 

berylliosis does not increase risk 
for lung cancer. 

False 

What is the most common 
noninfectious granulomatous 

disease of the lungs? 

sarcoidosis (accounts for 25% of 
cases of chronic interstitial lung 

disease) 



What is the likely pathogenesis of 
sarcoidosis? 

CD4 TH cells interact with 
unknown antigen, which releases 
cytokines causing the formation of 

noncaseating granulomas  
 

(NOTE: skin nodules on pts. will 
have granulomas on biopsy) 

What is the most common 
noninfectios granulomatous 

disease of the liver? 
Sarcoidosis 

What is a nonspecific lab finding in 
pts with sarcoidosis? increase ACE (60%) 

What can the hypercalcemia in 
sarcoidosis be caused by? 

increased synthesis of 1-alpha 
hydroxylase in granulomas 

(hypervitaminosis D) 

What is the pathogenesis of 
idiopathic pulmonary fibrosis? 

repeated cycles of alveolitis trigger 
unknown 

 
lung has honeycomb appearance 

What are three Collagen vascular 
diseases associated with interstitial 

fibrosis? 
systemic sclerosis, SLE, RA 

If you have young female pt with 
pleural effusion, consider this? 

SLE (Interstitial lung disease 
occurs in 50% of patients) 



What is the antigen causing 
hypersensitivity pneumonitis in 

farmers lung? 

thermophilic actinomyces in moldy 
hay 

 
(NOTE: Farmer's lung is type III 

and chronically type IV HYP) 

What is Silo filler's disease? 
immediate HYP associated with 
inhalation of gases (oxides of 

nitrogen) 

What is Byssinosis? 

Contact with cotton, linen, hemp 
products produces HYP 

 
Workers feel better over weekend 

bc no exposure, then develop 
depression on Mondays bc 

symptoms returns "Monday blues" 

What drugs are commonly 
associated with interstitial fibrosis? 

amiodarone, bleomycin, 
cyclophoshamide, methotrexate 

What does emphysema target? respiratory bronchioles, alveolar 
ducts, alveoli 

What is the most common cause 
of emphysema? smoking 

What happens to compliance and 
elasticity in emphysema? 

increased compliance and 
decreased elasticity 



What is the pathogenesis of 
cigarette smoke in emphysema? 

acts as a chemotactic to 
neutrophils; releases free radicals 

and elastases; inactivates AAT 
and glutathione 

What does the destruction of the 
elastic tissue cause in 

emphysema? 

loss of radial traction and the small 
airways collapse 

Where is the destruction occuring 
in centriacinar emphysema? 

distal terminal bronchioles and 
upper lobe  

 
(most common type in smokers) 

Where is the destruction occuring 
in panacinar emphysema? 

distal terminal bronchiloles and the 
entire respiratory unit; lower lobe 

 
(most common type in AAT 

deficiency) 

What do you see in a serum 
protein electrophoresis with 

panacinar emphysema? 
absent alpha-1 globulin peak 

What are some things you see on 
chest x-ray with emphysema? 

increased AP diameter, vertically 
oriented heart, depressed 

diaphragms 

What do you see with lung 
volumes and ABG's in 

emphysema? 

increased TLC, RV; decreased 
FEV1/FVC; decreased PCO2 

(respiratory alkalosis) 



What does paraseptal emphysema 
put you at risk for? spontaneous pneumothorax 

What is irregular emphysema 
associated with? 

scar tissue, does NOT produce 
obstructive airway disease 

What is definition of chronic 
bronchitis? 

productive cough at least 3 months 
for 2 consecutive years 

 
(NOTE: smoking is most common 

cause) 

What kind of acid/base disturbance 
is seen in chronic bronchitis? 

chronic respiratory acidosis and 
metabolic alkolosis 

What is a basic definition of 
asthma? 

episodic and reversible airway 
disease 

What type of hypersensitivity is 
extrinsic asthma? Intrinsic 

asthma? 

Extrinsic is Type 1 HYP 
 

Intrinsic is nonimmune 

What role do IL-4 and IL-5 play in 
the pathogenesis of asthma? 

IL-4 stimulates isotype switching to 
IgE production 

IL-5 stimulates production & 
activation of eosinophils 



What do eosinophils release? 
major basic proteins and cationic 

protein that damage epithelial cells 
& airway constriction 

What are LTC-D-E4? Potent bronchoconstrictors 

What are curschmann spirals? spiral shaped mucus plugs that are 
shed in epithelial cells 

What do crystalline granules in 
eosinophils coalesce to form? Charcot-Leyden crystals 

What does someone with bronchial 
asthma initially present with? (think 

acid/base) 

Respiratory alkalosis bc of the 
increased breathing efforts 

 
(progress to respiratory acidosis if 

does not improve) 

What is the definition of 
bronchiectasis? 

permanent dilation of the bronchi 
and bronchioles 

What is the most common cause 
of bronchiectasis? 

cystic fibrosis (CF) 
 

(NOTE: most common fatal 
hereditary disorder in whites in US) 



What is clinically seen in patients 
with broncheictasis? 

productive cough (sometimes 
cupfuls of sputum) and hemoptysis 

What is the genetics of CF? AR and 3 nucleotide deletion on 
chrom 7 coding for phenylalanine 

Where is the defective CFTR Cl- 
degraded in? 

golgi apparatus due to defectvie 
protein folding 

What are some clinical 
associations with CF? 

Nasal polyps 
 

respirtory infections (most common 
cause of death in CF) 

 
malabsorption and type 1 diabetes 

 
infertility, esp in males 

 
meconium ileus and rectal 

prolapse 

How can you screen infants for 
CF? 

immunoreactive trypsin increased 
levels at birth 

What is a diagnositc test for CF? sweat test (>60 in children and >80 
in adults) 

 


