Respiratory System I
Midterm Examination Objectives

Complied by Ben Lawner

-V/P is the key

-Air taken in by alveolus (ventilation) should match with perfusion

-Co2 / 02 diffusion

-ABG analysis key to understanding etiology of respiratory failure

-High V/Q condition (Ventilation high, perfusion low)

1. Pulmonary embolism


2. Arterial disease


3. Asthma, emphysema


4. Both high and low V/Q present

Increased alveolar dead space causes low P02 and increased Pco2. 

Normal V:Q is 0.8. (4l/min of alveolar ventilation to 5 l/min of pulmonary artery blood flow) 

-Low V/Q ratio

1. Pulmonary collapse

2. Pulmonary consolidation

3. Chronic Obstructive Pulmonary Disease

Perfusion is happening but oxygen cant be taken in.

Ventilation block is like a right to left shunt

	High V/Q Condition
	Effects of High V/Q condition
	Low V/Q condition
	Effects of low V/Q condition

	Pulmonary embolism

Arterial disease

Asthma

Emphysema

(Both high and low V/Q present)
	Increased alveolar dead space (no gas exchange).

Po2 decreases Po2 increases

Increased Co2 acts on central chemoreceptors to increase ventilation in an attempt to normalize Co2. Increased ventilation blows off excess Co2
	Pulmonary collapse

Pulmonary consolidation

COPD

(Lungs can be overdistended in COPD with many bullae, non perfused alveoli. Thus, COPD (emphysema) can paint a mixed picture of V/Q mismatch) 

	Creates R to L shunt

Decreased Po2, increased Pc02

Increased Pc02 leads to hyperventilation.

May cause decreased Po2 and decreased PC02. 




“These are the points that you need to make a note”

Interstitial fibrosis: Blood vessels are blocked, also ventilatory failure

OBSTRUCTIVE DISEASES: Failure of expiration, inability to exhale. Classic example is COPD/emphysema

RESTRICTIVE DISEASE: Result from failure of chest wall compliance. Orthopedic disorders, pulmonary fibrosis, interstitial fibrosis

Failure of ventilation, perfusion, or diffusion can cause catastrophic changes in the patient. 

	
	P02
	PCO2
	PH
	Effects

	Ventilation failure
	Decreased
	Increased
	Decreased
	R to L shunting of blood, venous blood to L heart

	Perfusion failure
	Decreased
	No change
	No change
	Effective dead space increased (non perfusing air exchange units)

	Diffusion failure
	Decreased
	Decreased
	Increased
	Hypoxemia only 

Hyperventilation only corrects hypocapnia

	Note: These changes are theoretical and do not necessarily represent conditions in a patient. Pulmonary disease often cause mixed imbalances. The above table is true in the case of pure ventilatory, perfusion, or diffusion disfunction. If all else fails, just adjust the sphenobasilar symphysis. Induce ossicular rotation and send the incus and the stapes simultaneously into extension. Milk the chordae tympani and prevent parasympathetic conduction via inverse application of CV-4 technique. 


Lung pathophysiology

	DISEASE
	PATHOLOGY
	S/S
	CLINICAL

	Bronchogenic Cyst
	Arise from accessory lung buds, consists of cystic spaces. May be single or multiple. May communicate. Due to residual lung buds. Can occur anywhere in the lungs. Lined by bronchial type epithelium. Pp.698
	Hemoptysis

Rupture into bronchi
	Abscess formation

	Bronchopulmonary sequestration
	Mass of isolated, non functioning lung tissue. No connection to normal airway. Vascular supply derived from aorta and not from PA. Appears like mediastinal mass.
	Not in connection with normal airway


	May occur in adults post recurrent infection as intralobar sequestration. 

	Atelectasis
	Incomplete expansion or collapse of parts or whole lung. Obstructive atelectasis: due to bronchial obstruction by tumor, FB, or secretion, like asthma. Compressive atelectasis: Pressure from outside like tumors, pleural effusion, pneumothorax. Also used to refer to neonates whose lungs have not been inflated. Similar to collapse. Remember negativeecpressure is key to inspiration. Pneumothorax is a form of compression atelectasis. Produces airless segments of parenchyma. Divided into resporption, compression, and contraction forms of atelectasis. 
	Tension pnemo: More serious, causes shifting of mediastinal structures. Necessitates pleural decompression and tube thoracostomy.

S/S:
Cyanosis, Shock,Dyspnea 

JVD, hypotension
	Pleural effusion is compressive as are tumors, hemothorax, etc. 

	PHT
	Elevated pulmonary arterial pressure. Most frequently secondary to structural cardiopulmonary conditions (Robbins, 705) that increase pulmonary vascular resistance, or left heart resistance to lung flow. These diseases include:
COPD/Interstitial lung disease, Antecedent congenital or acquired heart disease, recurrent thromboemboli. 


Primary PHT is uncommon, idiopathic. More common in females ages 20-40

Secondary PHT: Causes include COPD, heart disease with shunts, artheroma. 

PHT is diagnosed when Pa pressure is >30 mm Hg.

Increased resistance (blocking exit of blood) 

Mitral stenosis, causing passive venous congestion of lung, will induce PHT.
	Respiratory distress
	Vascular sclerosis
COPD causing interstitial fibrosis and subsequent blood vessel obstruction is an important cause of pulmonary hypertension.
Will cause right ventricular failure otherwise known as cor pulmonale. 

	Pulmonary embolism
	Primary pulmonary embolism (from lungs) rare. Usually arrive from  venous circulation. Common in hospitalized patients. Recall Virchow’s triad of:  venous stasis, vascular injury, increased activation of clotting factors. Major risk factor for hospitalized patients is stasis

DON’T MISS
Hypercoagulability of blood

Seen in CHF, Ca, oral contraceptives. Occurs in venous stasis. 

D: Deep venous thrombosis
O: Oral contraceptives

N: Neoplasm
T: Trauma
M: 
I:  Increased platelet
S: Syndrome
S: Stickiness
	Respiratory distress

Hypoxemia on ABG

Classic triad:
Dyspnea, pleuritic chest pain, hempotysis

Sinus tachycardia

T wave inversion



	Significant mortality

	Pulmonary Congestion and Edema
	Pulmonary edema is the accumulation of excess fluid in the extravascular space  of the lungs. Slow accumulation or with dramatic suddenness in left ventricular failure. May follow acute myocardial infarct. 

CHF- cannot pump out enough blood, back pressure in lungs. Mitral stenosis is also an etiology. Rupture of capillaries. 
	Hemosiderin deposition

Dyspnea

Heart failure cells

Fibrosis


	Brown Induraton of lung

Secondary to LVH/CHF
Tx includes:
Reduction of preload

Diuretic

Oxygen

Ventilation



	ARDS in adults
	Shock lung: Diffuse alveolar damage. Traumatic wet lungs. Characterized by hypoxemia and radiographic opacities in both lungs: white out. Diffuse pulm infection, inhalation of toxins, also associated with ARDS. Stiff lungs. 
Lungs are airless, firm, boggy, heavy, red. Histology shows acute inflammation, diffuse edema, and bacterial infection. Proliferation of type II epithelial cells.

Shock usually associated with trauma, sepsis, burns, complicated surgery, diffuse pulmonary infection. Fat or amniotic fluid embolism, DIC. Basic lesion is diffuse alveolar damage causing:
Fibrin exudation, hyaline membranes, septal inflammation.

Basically a rapid onset of severe life threatening respiratory insufficiency. 
	Dyspnea

Tachypnea

Respiratory failure
Hypoxemia


CXR reveals:
Bilateral infiltrate

Complete opacification

“White out”
	Liver failure and kidney failure secondary.


Hyaline disease can also occur in ards. 

Approximately 50% mortality rate



	
	
	
	


Pediatric Disease

	DISEASE/CONDITION
	PATH
	S/S
	CLINICAL

	Hyaline Membrane Disease (Dr. Packer’s Version) 

Also surfactant deficiency


	Most likely in premature infants. Male predominant. Familiar predisposition. Diabetic moms place fetus at risk. Between 32 and 34 weeks gestation, fetus manufactures cortisol. Cortisol stimulates type II cells to produce surfactant. Can measure lecithin or phosphatidyl choline levels in fetus as measure of lung maturity. Sphingomyelin used as constant. Surfactant deficiency causes the approximating alveolar surgaces to stick, causing spectrum of disease in HMD.  V/Q mismatching causes hypoxia, atelectasis causes decreased pulm compliance. Increased compliance of neonatal chest wall causes contractions. Microatelectasis ensures. 
	Pneumomediastinum

Pneumothorax

Pulmonay intestitial ephysema: air leaks dissecting along interstitial space

Hyaline membranes formed- similar to adult ARDS pathology

Ground glass appearance of CXR

Hypoxemia

Respiratory distress

Grunting

Flaring

Retracting

PIE: Little areas of alveoli that rupture. Air reaches mediastinum or chest wall. 
	Tx:
Surfactant administered by ETT
Oxygen

Mechanicam ventilation

ECMO (Extra Corporeal Membrane Oxygenation)

- Complications occur with this procedure
Chest tube insertion for air evacuation

KEEP THE KID IN THE MOTHER!

Prevention:
Tocolytics

Corticosteroids

Stress prevention

	Transient Tachypnea of Newborn
	Seen in mildly early, LGA, or short labor newborns. Alveoli initially collapsed and bronchial tree filled with amniotic fluid.Onset of respirations creates negative thoracic pressure. Lack of adequate negative pressure, time, development of lymphatics

LGA=large for gestational age. These babies tend to have problems with milking the amniotic fluid into their lymphatics
	Dyspnea

Hypoxemia, mild

Mild RDS symptoms
	Oxygen

Support

Usually resolves in 48 hours

Newborn can have HMD, TTN, or infectious pneumonia. Often difficult to differentiate initially. Must assume and treat for all three in the beginning

	Pneumonia/pediatrics
	Infectious droplets reach lower airway either via bloodstream or airway.  Lack of  neutralizing antibodies allows blood borne etiology. Poor clearance causes airway spread. Overwhelming secretions, impaired cilia, impaired upper airway filter. 

In neonatal pneumonia, most common cause is Group B strep. Treated with amp and gentramycin (could be E. coli or listeria).

NON NEONATAL: Divided into febrile/ill appearing and afebrile/well appearing. 

Dr. Packer mentions again: 
Ampicillin/Gentamycin for neonatal pneumonia. Aspiration of meconium may induce E. coli / Listeria infection. 
	Cough in non  bacterial child approx 28 days

Four age groups:
Neonate < 28 days

4-16 wk old

upto  5 yoa

Over 5 yoa
Chest pain

Grunting

Tachypnea >60/m in infants

Retractions

Fever/toxicity in s. pneumonia

Cyanosis indicates major involvement 


	Blood culture and nasal swab for respiratory viruses

Acute phase reactants:
CRP
Sed rate
Chest x-ray:
Often delayed 1-3 days post clinical symptoms

Normal in mild pneumonia or interstitial pneumonia

Useful in diagnosing complications such as empyema or abscess
CBC: Usually leukocytosis in profound bacteremia. 

Very young kids often don’t display classic changes

	Meconium Aspiration Syndrome
	Meconium passed by fetus in utero. Fetus has potential to aspirate meconium. Thick and caustic aspirate. Mechanical meconium obstructs airways and causes ball valve defects. Combination of overdistention and atelectasis . Chemical pneumonitis. 
	Respiratory distress syndrome


	Prevention: 

Pevent post term infants from aspiration by suctioning oropharynx prior to full delivery
Oxygen

Mechanical ventilation

ECMO

	Bronchopulmonary dysplasia
	Infantile emphysema: Risk of BPD occurs with premature newborns, high oxygen exposure, and prolonged mechanical ventilation. Overdistended alveoli, mucosal metaplasia, and smooth muscle hypertrophy. 
	Prolonged oxygen dependence

Reactive airway bronchospasm

Pulmonary HTN
Hyperlucent CXR with flattened diaphragms
	Vaccinations for pneumonia prevention

Good nutrition

Bronchodilators

Diuretics

O2:
Prevents cor pulomale

Anti hypertensive for lungs

	Pneumonia again for your review, presented on 08/26
	Pneumonia is an inflammation of the “lung itself.” Evokes neutrophil migration, inflammatory mediators, oxidative enzymes, leakage of plasma, loss of surfactant, solidification or organ causing consolidation. Most common etiology is viral, bacterial is second. 

Infectious agent likelihood best determined by age. Four age groups used: Neonate, 4-16 week, upto 5 yoa, over 5 yoa. Older children can presernt with no respiratory signs. Cyanosis indicates major involvement. Divided into types of pneumonia (lobar vs. interstitial )as well as “febrile/ill” and “afebrile/well” 

In neonates: usually present with resp distress. Tx with pneumonia until you can prove otherwise. Most common cause of pneumonia/sepsis is group B hemolytic strep. Rule out TTP/HMD and tx for pneumonia. 

In afebrile/well: Always suspect Bordetella pertussis/Chlamydia trachomatis, Ureaplasma. Very young kids presenting with pneumonia, suspect these atypicals. (Emycin for atypicals) 

C. trachomatis: Unique as a lower URI to young infant. Born to mom with chlamdial infection. Scoops up bacteria into conjunctiva. Clinical Hx significant for conjunctivitis. Early, Eyes, “Eosinophils”


	PEEP-Grunting (push soft palate back against posterior oropharynx)
Chest pain/pleuritic pain

Abdominal pain

Tachypnea (>60/m in infants)
Retraction
Fever/toxicity
Acute phase reactants: CRP
Erythrocyte sedimentation rate

PLT elevated in children when stressed
N/P swab

CBC: Classic bacterial pneumonia has markedly elevated WBC with profound bandemia


	CXR often delayed 1-3 days after symptoms

May be normal in mild pneumona

Useful in diagnosing complications

NEONATAL PNEUMONIA
Tx: Gent/Ampicillin

May be E. coli/Listeria

NON NEONATAL PNEUMONIA:


Febrile/Ill:
-Require hospitalization

-S. pneumonia, HIB, Influenza B
-Nafcillin/Cefotaxime

Afebrile/Well infant:
-Hospitalize if in resp distress or not drinking well

Viral/RSV/Adenovirus/paraflu

-Tx atypicals with Erythromycinn

	Mycoplasma pneumonia
	Atypical pneumonia, more common in adolescents that are afebrile and well appearing. Sometimes present on CXR. 
	Cold agglutinins

CXR: Streaky infiltrates in lower lung fields
	Erythromycin

	Pertussis (Whooping cough)
	Prodrome of URI progressing over days to “whoop.” Has severe appearing CXR. Very high WBC count with lymphocytosis. Killed vaccine. 
	Severe CXR

“Shaggy heart”

Mucous strands
CBC with lymphocytosis (Markedly elevated 40K)
Whooping cough

Paroxysm of cough

Cough Cough Cough Cough

Cyanosis

Rhinorrhea

CNS involvement

Intrapulomary hemorrhages
	Macrolide

(Erythromycin)

	Kartagener’s Syndrome
	Sick cilia.  Traid consisting of bronchiectasis, situs inversus, and paranasal sinusitis. Ciliary dyskinesia
	Recurrent cough

URI
	Compatible with normal life span. 

	Diaphragmatic hernia
	Two types. Bochadelek-posterolateral is more common, more severe. Morgagni- retrosternal, less common, often late in presentation. Herniation of abdominal contents into thoracic cavity. Failure of pleuro peritoneal membranes to close the pericardioperitoneal cancals. Peritoneum and parietal pleura are continuous. Usually viscera enters thoracic cavity on left side. 
	Mediastinal shift on xray

Viseral contents in thoracic cavity

Pneumothorax

Dyspnea

Pulmonary hypoplasia
	Surgical reduction

ECMO

Survival dependent upon amount of lung formation



	Tracheoesophageal fistula
(TEF) 
	Connection between trachea and esophagus.  Usually congenital. Insertion of oro/naso gastrc tube reveals its coiled appearance in the dead end of the esophagus. Usually present for trouble feeding. Mixing of gastric contents and air. (Excessive amniotic fluid in the baby=polyhydramnios). Baby makes fluid and then swallows too much, indicating problem with esophagus
	Difficulty in feeding

“Turning color”when feeding

Polyhydramnios
	G-tube for feeding

Surgical correction

	Congenital stridor
	Very noisy breathing all the time. Stridor is an inspiratory, upper airway, sound. Caused by narrowing/stricture of upper airway structures. High pitched, wheezing, inspiratory sound. 

Mandibular hypoplasia- can cause oropharyngeal webs. 

Larynx- cord paralysos, subglottic cysts, subglottic stenosis (due to prolonged intubation) 
Polyps- tracheal stenosis

Mediastinum- vascular rings, cysts, tumors

Laryngotracheal malacia-most common cause of congenital stridor. A soft airway. Delayed ring stiffening. Progressive obstruction of airway during inspiration
Diagnostic studies: history may give you ddx. (Prolonged intubation, congenital heart disease)

	High pitched inspiratory, “wheezing”

Dyspnea

Episodes of apnea

Retraction

Extrinsic mass on barium swallow

Direct visualization via fibroscopy


	Clinical course based on whether lesion is dynamic or adynamic

DYNAMIC: Airway is pliable, “soft” Air can get in. Upper airway narrows with inspiration. Cartilage functions as, “springs”

ADYNAMIC: not flexible, remain narrowed with respirations (ie noncompliant masses, polyps) Inside the airway: polyps, cysts, mass, tumor. Lesions necessitate repair.
Outside the airway: vascular rings, mediastinal masses

COMPLICATIONS: With uri’s, airways are further narrowed and children become servery dyspneic. Adynamic lesions at risk of obstructing. Dynamic lesions are noisy but rarely in danger. 

	Bronciolitis
	Most common LRI in children under 2

Male predominant

Increased in high density living

Increased in smoking

90% seropositive by 3 years (RSV)

More common in winter to early spring

Causative agents:
RSV is most common

Adenovirus

Parainfluenza

Influenza A and B
Rhinovirus

Atelectasis results from complete obstruction and air absorption, V/Q mismatch.

“Getting the virus is NOT synonymous with having RSV,” Edward E. Packer, DO, FAAP, FACOP

**Immunization for RSV is not recommended due to lack of efficacy**
	Wheezing

Chest congestion

URI spread to LRI
Community spread by direct hand contact
Virus shed from 3 day rhinovirus, 9 day RSV, to 30 days in immunocompromised kids
Handwashing key to prevention

Prodrome: URI for 1-4 days with fever, poor ffeeding

LRI symptoms for 1-3 days

Most recover in 3-4 days

Serious s/s:
Tachypnea, dyspnea

Clinical bronchiolitis:
Low grade fever

Under two

URI prodrome

Non bacterial cause

Infectious course
Inspiratory wheezing DOES occur in bronciolitis due to narrowing
	Inflammatory response with edema, exudates, and epithelial necrosis. Narrowed lower airway with inspiratory and expiratory airflow resistance. 

Narrowed lower airways cause marked impairment in air transmission.

Preemies at risk; those with bronchopulmonary dysplasia. Infants with CF or heart disease problematic. 

Comorbidities: otitis media, secondary pneumonia, atelectasis, dehydratuibm death, respiratory failure

KID RR: upto 60/min

2-12 months upto 50/min

1-5 years: upto  40/min

Ribavirin: Rarely use, teratogenic. Mildy effective. Administered as aerosol.

Palivizumab: Derived mc antibody against RSV. Used for kids under 32 weeks of age. RSV Ig. Community exposire

	Adenovirus
	Worse bronchiolitis 

	Chronic symptoms
	Bronchiolitis obliterans

Catching colds constantly

Hyperlucent lung: entire volume loss in one side

TX: supportive, o2, fluids, no value for steroids, antibiotics- no value. Controversial bronchodilators

+/- racemic epinephrine to minimize airway edema

	RDS in newborns
	Newborn: Idiopathic, but causes include immaturity, hypoxemia, acidosis. Enough surfactant present only after 36 weeks. Hyaline Membrane Disease. Preemies at risk. Alveoli collapse and lungs become solid and airless. Proliferation of type II cells follows. 
DA will not close (patent Ductus Arteriosis)
	Severe cyanosis
	

	Croup
	Acute, commonly viral, obstruction of upper airways. Important causes include laryngotracheitis, bacterial trachietis and retropharyngeal abcess. Laryngeotracheitis is the classic viral croup. Occurs in 6 mo-3 yo children. Rare in older kids. Peak in two year olds. Most common in late fall.

Viral croup: Most frequrnt cause is parainfluenza type 1 or 2. Other viruses can cause disease. RSV and Influenze A or B. Pathogenesis is viral invasion of laryngotracheal mucosa. Epithelial necrosis and shedding. Reactive coughing, sometimes cord paralysis. Airway obstruction of dixed subglottic region. 

Spasmodic croup: Known as night croup, usually 1-3 year olds. No prodrome. Acute stridor lasts several minutes to an hour, can occur in clusters. No therapy, frightening but serious


	Subglottic edema

Swelling of cords

Barking cough

Stridor, inspiratory

Resp distress

Resp failure

DDX by lateral next x ray
STEEPLE SIGN: subglottic narrowing

N/P swab for RSV

	Home tx often suffices

Encourage fluids

Encourage use of humidifier

IV if hospitalized

Nebulized racemic epinephrine (vasoconstriction and mediation of edems)
Dexamethazsone: shortens and decreases severity of illness. Reduction of edema.

IM/IV/oral routes equally as effectove. 

	Epiglottitis
	Supraglottic inflammation, 2-7 yoa. EMERGENT.  Acute onset often early in the day. Child sits erect, chin thrust forward, visibly distressed. 

EARLY: Bacterial infection, haemophilus influenza type B most common cause. Group A Beta Hemolytic strep second most common. Infection and intense inflammation of supra-glottic region. Swelling of aryepiglottic folds.


CHERRY RED: Initially distressed, toxic with four Ds. Rapidly progresses to resp distress, complete upper airway obstruction and arrest. High mortality.

Acute phase is 2-3 days. Diagnose from distance. Often made in OR by direct laryngoscope. Placement of ET/NT required post visualization
	DYSPHAGIA

DYSPHONIA
DROOLING
DISTRESSSS
Classic thumb sign on xray due to swollen epiglottic area. 
CBC shows high count with bands
Blood culture

“Tripod”positioning with chin extruded. 
	Remember that epiglottitis can be fatal. Minimize excitement and administer o2. 

Airway stabilization is of prime importance. 
Tx:
Antibiotics (3rd gen ceph or sulbactam/ampicillin)
Prophylaxis for contacts with rifampin



	Bacterial Tracheitis
	Clinically like epiglottitis. Diagnosed by direct visualization. Purulent membrane below cords. Caused by H. flu, Group A beta hemolytic strep, coag + staph. 
	
	Intubatio and antibiotic therapy often required

	Retropharyngeal abscess
	Can also mimic epiglottitis. Appear toxic. Common in 3 to 4 year olds. Starts with prodrome of pharyngitis. Lymphatics in young children have retropharyngeal nodes where infection can spread.  Retropharyngeal air is a feature of this condition. 
	Retropharyngeal emphysema on lateral neck

Blood culture

Surgical culture of abscess

Usualy cause is Group A B hemolytic strep
	If toxic, OR diagnosis with direct visualization and intubation. 

May require surgical drainage

Antibiotics:

-Nafcillin

-Clindamycin

-Ampicillin/sulbactam

	Croup 
	Studor- obstruction to air flow during inspiration. If upper airway narrowed, stridor during inspiration. Acute obstruction of the upper airway in infants and children with characteristic stridorous respirations and BARKEY cough. Causes include: laryngotracheitis, spasmodic croup, epiglottitis, bacterial tracheitis, retropharyngeal abscess.
Laryngotracheitis is viral croup:
Occurs in 6 mo to 3 yo children

Rare in older children

Peak in 2 yoa

Most common in late fall.

Viral:
Most frequent cause is parainfluenza 1 or 2. Other causes can be RSV and influenza.  Viral invasion of laryngotracheal mucosa, inflammatory response. 

SPASMODIC: Night croup, usually in 1-3 yoa. No prodrome period, occurs in well child. Acute stridor lasts several minutes to an hour. Occurs in clusters. Frightening but not serious. 
	Reactive coughing

Reactive paralysis of cords

Airway obstruction of fixed subglottic region.

Subglottic edema:
Prodrome of URI
Seal bark worse at night

Inspiratory stridor

Respiratory distress

Respiratory failure
DDX by lateral neck Xray

Steeple sign: subglottic narrowing

N/P swab
CXR

	Outpatient tx if no resp distress or drinking problems. Encourage fluids and humidifier.

Hospital tx includes fluids, humidified o2
Nebulized epinephrine (racemic)
Dexamethasone

Abx generally not needed

Nebulizer tx with mask

Dex:
Shortens and decreases severity of illness.

Reserved for more serious illness

Reduces edema

IM/IV equally effective

	Epiglottitis
	Supraglottic inflammation due to bacterial infection of upper airway. Occurs in 2-7 year olds and is a medical emergency. Presentation is acute onset, high fever, toxic appearing. 4 d’s: DYSPHAGIA, DYSPHONIA, DROOLING, DISTRESS. 
Bacterial infection of upper airway. HIB is the most important cause. Group a Beta hemolytic strep is second most important cause. Intense inflammation of supraepiglottic region and aryepiglottic folds. 
CHERRY RED: 
Clinical course is initially distressed, toxic child. Rapidly progresses to resp distress and complete airway obstruction. Mortality is 25% if untreated. DDX from distance in OR. Make ddx by anesthesia and direct laryngoscopy. 
	Toxic appearance

Fever

Drooling

Tripod positioning

CBC high w/bands (left shift) 

Dysphagia

Dysphonia

Drooling

Distress
”Thumb sign on CXR”
	ETT tube placement

Humidified o2

Keep child calm



	Bacterial tracheitis
	Clinically like epiglottitis. Diagnosed via direct visualization. Purulent membrane below cords. H. flu, Group A beta hemolytic strep, coagulase positive staph. 
	
	May require intubation and antibiotics

	Retropharyngeal abscess
	Mimics epiglottitis. Most common in 3-4 year old chidren. Starts with prodrome of pharyngitis. Lymphatics in young children have retropharyngeal nodes where infection can spread. Usual cause: Group A Beta hemolytic strep, oral anaerobes, s. aureus
	DDX:
If in OR, direct visualization and intubation

Lateral neck shows retropharyngeal air


	Tx: 
Airway stabilization

Antibiotics including nafcillin, clindamycin, ampicillin and sulbactam. 


Neonate:
Three major diseas categories

1-Transitional diseases: problems converting to the extrauterine environment

2-Sepsis: due to immune insufficiency

3-Congenital abnormalities

Common disorder are problems of transition 

Toddler: Febrile/Ill appearing

Pneumococccus is most common cause of febrile/ill toddler

Less common is HIB, neisseria, staph aureus

Hospitalize if in resp distress or drinking poorly

Rales and lobar findings on CXR
Tx with PCN/Amoxi/Cephalosporin

Outpatient tx if child is voiding/drinking


Toddler: Afebrile/Well appearing

Hospialize only for resp distress or poor hydration

RSV, adenovirus, parainfluenza, influenza, enterovirus, rhinovirus

Watch for atypicals (Mycoplasma)
Differentiate by seasonal patterns and hx


Adolescent: Febrile/Ill

Pneumococcus again most common cause

Less common is HIB/Neisseria/Staph aureus

Rales and lobar findings may appear on CXR
Tx with PCN/Amoxi/Cephalosporin

Dramatic, sudden change in clinical presentation with pneumococcus

Adolescnet: Immunocompromised or disabled adolescent:
Consider s. aureus

Rapid/devastating disease

Tx with cefuroxime, tcaracillin/clavulanate or clindamycin


Adolescent: Afebrile/Well

Common is mycoplasma

C. pneumonia

Atypical pneumonias get erythromycin

Viral causes still a problem

Typical hx of atypical pneumonia: H/A, abdominal discomfort, gradual onset over several days

Asthma in Children, Hilda DeGaetano, DO, FAAP, FACOP. August 29, 2002


Most common childhood disease

Leading cause of ER visits and admissions

Chronic inflammatory changes in mild disease

Bronchoconstriction, mucus production, wheezing, and cough

Obstruction during expiration

Gas trapping in distal airways

Inspiratory airflow obstruction in severe asthmatics

Early and late phases of asthma
EARLY: Mast cell degranulation and histamine release. Prostaglandins, leukotrienes, and other chemicals are also mediators

LATE: Cytokines released that prolong inflammation and activate eosinophils, basophils, lymphocytes, and mast cells

Pathophysiology is related to airway hyper-responsiveness and smooth muscle hyperplasia. (around bronchioles) 
-Increased collagen deposition in basement membrane

Children are predisposed to asthma due to: smaller airway size, mucus gland hyperplasia (relative), lower elastic recoil of lung

CLINICAL MANIFESTATIONS: Cough, wheezing, tachypnea, chest tightness 

ASSOCIATED TRIGGERS: Cold, allergens, laughter, exercise

50-80% of children with asthma develop symptoms prior to 5 yo
DDX: Good history. Look for familial hx of asthma, atopy, allergies, viral respiratory infections

Differential should include: respiratory infection, FB aspiration, cardiac disease, cystic fibrosis, GERD

PHYSICAL FINDINGS: Hyperinflation, tachypnea, tachycardia, cough, expiratory / inspiratory wheeze

WHEEZING: Patient is moving air, silent lungs ominous

PULMONARY FUNCTION TESTS: Not reliable until patients are at least ¾

SPIROMETRY: Not accurate in young kids

FEV1: Normal range in > 80%
PEFR: Peak expiratory flow rate, > 80% in normal patients (80% predicted)
Thus, asthmatics exhibit characteristics of COPD: Decreased PEFRs and Decreased FEV1/FEV ratios

ASTHMA CLASSIFICATION:


	STEP 1, MILD INTERMITTENT
	STEP 2, MILD PERSISTENT
	STEP 3, MODERATE PERSISTENT
	STEP 3, SEVERE

	Daytime symptoms </= 2 times/week
	Daytime symptoms > 2x/week
	Daily symptoms
	Continual daytime symptoms

	Nighttime symptoms </= 2x/month
	Nighttime symptoms 3 to 4x/month
	Nighttime symptoms >5x/month
	Frequent nighttime symptoms

	PEF/FEV1 >/= 80%
	PEF/FEV1 >80% predicted
	PEF/FEV1 > 60% o <80%
	PEF/FEV1 </=  60%

	Quick relieft with bronchodilator, use beta two agonist for exacerbation
	Quick relief bronchodilator prn symptoms
	Daily and anti-inflammatory medication such as medium dosed inhaled corticosteroid +/- cromolyn. Quick relief with bronchodilator prn
	Daily medications for long 


Treatment reminders:

ACUTE PHASE:
-B2 agonists are DOC for acute exacerbations

-Ipatropium also utilized for inhalational

-Oral corticosteroids

LONG TERM CONTROL:
Leukotriene modifiers

Mast cell stabilizers

Long acting beta two agonists

Methylxanthines

Community Acquired Pneumonia, J. Spalter MD

-Gram stain: effectiveness
Less than 10 epithelial cells

At least 25 polymorphonuclearcytes

Sufficient gram staining: poly’s appear red

Therapy for CAP is empiric since etiology is uncertain

Gram positive organisms remain purple throughout

S. pneumonia: Pen, Amox, Ceftriaxone, Macrolide, Doxy, Fluoro, Vanc

Legionella: Fluoro, Mac, Doxy, Rifampin

Mycoplasma: Macrolide, Doxy, Flouro

Chlamydia: Macrolide, Doxy, Flouro

Pneumococcus increasingly resistant to pcn

Community Acquired Pneumonia

Start with macrolide for therapy especially in outpatient

Zithromax: Pregnancy category B

63% PCN sensitive

15% highly resistant

In PCN resistant pneumonia, most show sensitivity to fluoroquinolone/macrolide therapy

Hazard ratio: Ratio of some bad effent to some occurrence in a population taken as baseline

Baseline: Pt treated with non pseudomonal third generation (Ceftriaxone/Cefotaxime) 
Less HR means better.

Best HR associated with Fluoroquinolone tx and Macrolide+Ceph regimen

In usual cases of CAQ, pt becomes afebrile in usually a few days (NOT EQUIVALENT to chest xray.) Xray lags way behind patient

S. pneumonia: Clear CXR in 3-13 wks

Legionella: Clear CXR 11 weeks

Chlamydia: Clear CXR in 2 wks

An MIC less than or equal to 1.0= intermediate resistance to PCN
An MIC greater than or equal to 2.0=full resistance to PCN
CAQ of unknown etiology: Azithromycin (Zithromax) is a good choice because it works against RNA and is effective against mycoplasma

IREMEDIABLE CAUSES OF PATHOLOGY: Advanced disease/comorbidity

REMEDIABLE CAUSES: Need for added abx, wrong diagnosis, undreained infection (CT) for bronchia obstruction or empyema. Superinfection 

Special considerations: Influenza

Hantavirus: Carried by mice. Bunyavirus. Comes right from mouse excreta. Droplets. 
P. carinii: In HIV patients, causes opportunistic pneumonia. Treated with SMP/TMX and Clindamycin. 

Influenza: URI found in winter. Prophylaxis exists. Sometimes complicated by pneumonia
Fungi: Histoplasma, Coccidiodes, Cryptococcus


CAQ: Mycoplama, legionella, chlamydia are the atypical pneumonias.

Pneumococcus is most common source, now PCN resistant

Legionella: Droplet nuclei. 

	Patient category 
	Common organisms
	Other misc organisms
	Initial Tx

	Outpatient, no comorbidity, age less than or equal to 60 yoa
	S. pneumonia

M. pneumonia

Respiratory viruses

C. pneumonia

H. influenzae
	Legionella

S. aureus

M. tuberculosis

Endemic Fungi
	Macrolide or TCN

	Outpatient, with comorbidity or age greater than 60 years
	S. pneumonia
Resp virus

H. influenza

Aerobic, gram – bacillu

S. aureus
	Moraxella catarrhalis
Legionella
M. tuberculosis
Endemic fungi
	2nd Ceph

TMP-SMX

B lactam/Blactamase inhibitor +/- erythromycin or other macrolide

	Hospitalized
	S. pneumonia

HIB

Polymicrobial
Legionella

S. aureus

C. pneumonia
Resp viruses
	M. pneumoniae

M. catarrhalis
M. tuberculosis

Endemic fungi
	2nd/3rd generation ceph

B lactam/B lactamase inhibitor

+/- Macrolide

	Hospitalized, severe pneumonia
	S. pneumonia

Legionella

Aerobic, gram – bacilli

M. pneumonia

Resp viruses
	HIB
M. tuberculosis
	Macrolide 

+/- 3rd generation ceph with anti-pseudomonas activity

Other anti-pseudomonas


Dr. Khin’s Lecture 10:00 am, August 23, 2002

Obstructive and Restrictive Diseases

Restrictive disease:
Chest wall disease

Pleural effusions

Interstitial lung diseases

Fibrosis throughout the lung

ARDS


Pathologically stiff lung: Fibrosis. Inhibits full inflation.

Destruction of elasticity: Emphysema- inhibits deflation. 
Analysis of expiratory phase of respiration reveals most pulmonary diseases

Diseases like COPD and pollutants like cigarette smoke damage the muco-ciliary escalator. More mucous develops as a protective mechanisms. Therefore, the obstructive pulomary diseases can be associated with inflammation and subsequent bronchitis. 

	TEST
	RESTRICTIVE DISEASE
	OBSTRUCTIVE DISEASE

	FVC
	Decreased ++
	Normal to Decreased +

	FEV1/FVC%
	Normal
	Decreased ++

	TLC
	Decreased ++
	Normal or increased (emphysema)



Obstructive disease:
Increased airway resistance

Reduced expiratory airflow rate

Forced Expiratory volume in one second is reduced

Normal FEV1/FEV%>70%. COPD is less than 50%

Interstitial disease: 

(added August 29, 2002)
Diseases of known and unknown etiology. Covered by Drs. Bolton and Khin

-Heterogenous group of disease characterized by diffuse and chronic involvement of pulmonary connective tissue. 

-Interstitium consists of basement membrane of endothelial and epithelial cells, collagen fibers, elastic tissue, proteoglycans, fibroblasts, mast cells

-No uniformity regarding terminology and classification

-Similar clinical signs and histologic features. 

-Earliest manifestation is alveolitis: an acute inflammation of inflammatory and immune effector cells. 

-Initial stimuli for alveolitis is oxygen derived free radicals, chemicals

-Critical event is the recruitement and activation of inflammatory and immune effector cells

-End result is usually cor pulmonale, CHF, and honeycomb lung

-#1 noncaseating granulomatous disease: SARCOIDOSIS
-#2 noncaseating granulomatous disease: PULMONARY HYPERSENSITIVITY SYNDROME

	DISEASE
	PATHOLOGY
	S/S
	CLINICICAL / TX

	Acute obstructive pulmonary disease
	Choking


	Stridor/dyspnea
	Don’t eat steak and laugh while chewing.

“Miami Beach Syndrome”

	Chronic obstructive pulmonary disease
	Expiratory problem. Unable to breathe out effectively. Most common cause of chronic disability. Associated with smoking. Emphysema is at the “top  of the list” Chronic diffuse lung disease characterized by obstruction. 
	Dyspnea

CO2 retention

Wheezing

Reduction of Fev1/FEV 
	Bronchodilators

Antibiotics for exacerbations of COPD
Steroids

Oxygen



	Emphysema
	Abnormal dilation of pulmonary acini with destruction of their walls. Acini are air spaces distant to terminal bronchioles. Cigarette smoking. Increase in protease activity casues inflammation and obliteration of bronchioles. Lungs are voluminous and overlapping the heart, particularly in panacinar emphysema. Enlarged air spaces with thin septa. Capillaries are compressed, leading to pulmonary hypertention. Blebs and bullae form in advanced disease. Blood vessels obstructive. Elastic tissue is destroyed.  Totally pulmonary vascular capacity goes down. Associated with antiprotease deficiency. 

CENTRILOBULAR: Dilatation of central pats of acini, the respiratory bronchiole. Closely associated with cigarette smoke. Commonly seen in upper lobes and may be associated in chronic bronchitis. Causes significant airflow obstruction.
PARASEPTAL: Dilatation of distal acinus, ie alveolar ducts and alveolar sacs, more common In upper lobes and often adjacent to fibrosis and scarring. Toward the periphery of the lung unit. Causes significant airflow obstruction. 

Bullae often form and pneumothorax (spontaneous) may occur

IRREGULAR EMPHYSEMA: Acinus is irregularly involved and usually associated with scarring. 

PANACINAR: Dilatation of whole acinus and common in lower lobes and margins of lung. Most patients with familiar alpha one antitrypsin deficiency. Extremely severe.
	Dyspnea

Pursled lip breathing

CO2 retention

Barrel chest appearance

Developed accessory muscles

CXR findings:
Lung voluminous

Diaphragm pushed down

Engorged pulm artery outflow tract.

“Honeycomb”lung- capillary compression and pulmonary hypertension 

PINK PUFFER: Retractions, pursed lip breathing, dyspnea, and pink complected. Secondary polycythemia. Emphysema. Developed accessory muscles

	TX:

Bronchodilators

Steroids
Oxygen


Complications:
PHT
Cor pulmonale

CHF
Bullae rupture

Pneumothorax
Hypoxemia

Respiratory failure

Infection 




	Chronic Bronchitis
	Chronic inflammation of bronchial tree associated with persistent cough and sputum production for at least 3 months in two consecutive years. Very common disease. Main pathologic feature is hyperplasia and hypertrophy of submucosal glands of bronchi and bronchioles and excessive mucous production. Mucus membranes of bronchi and bronchioles inflamed. Edematous, hyperemic, inflammatory cell infiltrate. Airways are always partially or completely blocked. More common in smokers (loss of mucociliary escalator, etc.) 

REID INDEX: Elevated. Submucosal gland thickness/bronchial wall thickness. Normal is 0.44, >0.52 in chronic bronchitis.Cough

Excessive viscoid sputum production

Hypertrophy and hyperplasia of mucoid glands. Mucous plugs

Dyspnea
	Dyspnea

Wheezing

Hypoxemia

Cyanosis
BLUE BLOATERS: Associated with chronic associated. Impaction, infection. Chronic bronchitis and infection due to poor gas exchange. Lots of sputum production.


	Emphysema

CHF
Cor pulmonale

CHF
Disability

Shortening of life span

TX: 
O2

Bronchodilators

Antibiotics

	Congestive Heart Failure
	Sometimes seen as a sequela of lung disease, this results from left ventricular failure and resultant pulmonary edema. Right ventricle failure(left ventricular failure(pulmonary edema(MI, death Chest pain
	Pulmonary edema

Dependent edema

Dyspnea

Orthopnea


	Diuretics

Inotropic therapy

Tx for shock

Oxygen

	Asthma
	Common in children. Result of bronchiole hyper-responsiveness. 

Histologic feature that accompanies hyperresponsiveness is of critical importance: airway inflammation. Lymphocytic and eosinophilic infiltration with evidence of epithelial damage. Complicate physiological cascade initiates asthmatic crisis: IgE mediated mast cell response, cytokines, bradykinins, prostaglandins, and leukotrienes, histamines, others

Extrinsic or allergic asthma: Most common. Bronchospasm triggered by environmental antigens like dust and pollen. Family h/o allergies, e.g. rhinitis and eczema. Classic type I IgE mediated response. Problem of expiration. Hx of other allergic conditions. Skin problems common. Mast cell degranulation involved in pathophysiology. Late phase reaction is mediated by  swarm of leukocytes recruited by chemotactic factors and cytokines derived from mast cells. 

Drug induced asthma: Several pharmacological agents provoke asthma, including ASA. Classic presentation occurs with nasal polyps and recurrent rhinitis. Patients exquisitely sensitive Aspirin may trigger attack by blocking COX pathways and tipping the scales in favor of LT overproduction. 

Occupational asthma: Form of asthma is stimulated by fumes, organic and chemical dusts. Minute quantities of chemicals are required to induce attack. Hypersensitivity responses of unknown origin. 

Status asthmaticus: severe, life threatening, continued bronchospasm.

Intrinsic asthma: Non atopic, non reaginic or idiopathic. Bronchospasm triggered by respiratory and resp tract infections. W/O family history. Misc triggers include emotional stress, exercise, ASA, sulfating agents in food, cold air, etc. 

Morphology of intrinsic asthma: Lungs overinflated, tenacious mucous plugs in lumen of bronchi and bronchioles, focal areas of collapse. Bronchiolar walls thickened. Hypertrophy of muscle layer. Overgrowth of mucous glands. 

Curschman’s spirals: Whorled mucous plugs

Charcot-Leyden Crystals: Crystalloid debris of eosinophils present in lumen of bronchioles


	Dyspnea

Expiratory wheezing

Mucous plugging

Reduction of FEV1/FEV ratio

FRC may be increased due to dynamic hyperinflation of asthmatic lungs (more time required for expiration when airways are obstructed) 
	Treatment: 

B2 bronchodilators

+/- steroids

Avoidance of triggers

Complications:
CHF

Cor pulmonale

Status asthmaticus

Pneumothorax

Cardiac arrest from hypoxemia in severe exacerbations

	Bronchiectasis
	Chronic necrotizing infection of bronchi and bronchioles leading to abnormal permanent dilatation of these airways. Bronchial obstruction and infection causing wall inflammation and weakening are major pathogenic factors. 

Bronchiectasis develops in the following conditions:
Tumor

Immunodeficiency states

Structural abnormalities (microtubule failure)
Immotile cilia syndrome (defective bacterial clearance)

Necrotizing pneumonia
Kartagener’s Syndrome: Bronchiectasis, sinusitis, situs inversus

Major structural defect is absence of dyenin arms on microtubules. 

Commonly occurs in basal segments of lower lobes

Distended, pus containing dilatation of bronchi with inflamed, thickened walls forming cylindrical, fusiform, and saccular type of dilatations


	Cough

Dyspnea

Fever

Expectoration of large amounts of foul smelling purulent sputum

Orthopnea
Obstructive ventilatory insufficiency


	COMPLICATIONS:
Necrotizing pneumonia

Fibrosis of adjacent lung structures

Squamous metaplasia

Repeated infections

Pneumonia

Abscess formation

Pulmonary fibrosis

Respiratory dysfunction

Metastatic brain abscesses

Cor pulmonale

Amyloidosis

	INTERSTITIAL LUNG DISEASE

	Pneumoconioses, interstitial diseases
	Originally coined to describe the non neoplastic lung reaction to inhalation of dusts. Certain pathologic principles are key to understanding this disease: 
1) Amount of dust retained in airways
2) Size shape and buoyancy of the particles
3) Particle solubility and chemical reactivity
4) Possible additional effects of other irritants
Most dangerous particles range from 1 to 5 mm in diameter because they can penetrate alveoli. Smaller particles tend to evoke fibrosing collagenous pneumoconiosis. Quartz, for example, directly injures  tissue and cell membranes via free radiacl interaction. 

	Coal Worker’s Pneumoconioses (CWP and PMF)

Not emphasized in lecture


	Wide spectrum of pathology. Patients exhibit asymptomatic accumulations of macrophages to progressive massive fibrosis which compromises lung function. Fever than 10% of cases progress to PMF. PMF applies to a confluent, fibrosing reaction of the lung. 

Simple CWP: Coal macules (carbon laden macrophages). Lesions scattered, lower lobes of lung commonly infected. Dilatation of adjacent alveoli occurs and results in centrilobular emphysema. Lesions close to site of initial dust accumulation.

Complicated CWP: Background of simple CWP. Requires many years to develop. Intensely blackened scars larger than 2cm. Lesions are collagenous and pigmented. Center of lesion is often necrotic. 
Caplan Syndrome: Coexistence of rheumatoid arthritis with a pneumoconiosis. Distinct nodular pulmonary lesions develop rapidly. Central necrosis is surrounded by fibroblasts, macrophages.


	Mild

Disease states that progress to PMF may induce:
dyspnea

SOB

	Usually benign disease

Little decrement in lung function

Mild forms of complicated CWP fail to show lung failure

PMF may lead to cor pulmonale

No evidence that CWP in absence of smoking predisposes to cancer. 

	Asbestos related disease
	Family of crystalline hydrated silicates that form fibers. Exposure to asbestos is linked to:
-localized fibrous plaques

-Pleural effusion

-Parenchymal interstitial fibrosis

-Bronchogenic carcinoma
-Laryngeal and perhaps extrapulmonary neoplasms

Concentration, size, shape, and solubility of the different forms of asbestosis dictate whether disesse occurs. Two distinct geometric forms:
Serpentine: Curly and flexible fibers
Amphibole: stiff, brittle fibers. Greater pathogenicity.
Disease depends on interaction of inhaled fibers with lung macrophages. Initial injury occurs at bifurcations of small airways and ducts. 
Morphology is diffuse pulmonary interstitial fibrosis + asbestos bodies (brown, fusiform, or beaded rods with a translucent center.) Begins as fibrosis around bronchioles and alveolar ducts. Extends to involve adjacent alveolar sacs and alveoli. 
	Clinical findings and S/S indistinguishable from other diffuse interstitial fibrotic disease. 
Dyspnea

Exertional dyspnea

Productive cough

Irregular linear densities in lower lobes bilaterally

Honeycomb pattern develops


	Pleural plaques: Common complication of asbestos exposure. Well circumscribed plaques of dense collagen. Develop on anterior and posteriolateral aspects of parietal pleura. 

	Sarcoidosis, interstitial disease
	Systemic disease of unknown case. Noncaseating granulomas in many tissues. Many clinical patterns. Histologic diagnosis is one of exclusion, because fungus can produce similar tissue changes. Distinctive granulomatous tissues. Higher prevalence in women. Persisent, poorly degradable antigen is a likely etiology. Aleveolar macrophages show an increased class II HLA expression. Influx of monocytes, alveolitis, and non caseating granuloma. Lungs are most common sites of involvement.  Varying stages of fibrosis common because lung lesions tend to heal. More common in African Americans. Slight female predominance

#1 non caseating granulatomatous disease

#2 hypersensitivity pneumonitis

Morphology: Centrall collection of epitheliod cells with multinucleated giant cells (Langhan’s, or foreign body type). Inclusion bodies (Asteroids or Schaumann’s) are often present in the cytoplasm of giant cells. Multiple sarcoid granulomas scattered in interstitium of lung.
	Protean clinical disease

Bilateral hilar lymphadenopathy on CXR

Cutansous lesions

Eye involvement

Splenomegaly

Hepatomegaly
Fever

Fatigue

Weight loss

LN involvement


Serum ACE: increased but NOT diagnostic for sacroidosis

24 hour urine Ca2+: increased

Kveim test: + 80-90%
Serum Ca2+: increased


	Unpredictable clinical course. Characterized by progressive chronicity or periods of activity interspersed with remissions. 
Patients succumb to cor pulmonale and pulmonary fibrosis.

Hilar adenopathy alone is stage I sarcoid= best prognosis



	Goodpasture Syndrome, interstitial disease


AND

DIFFUSE PULMONARY HEMMORRHAGE
	Uncommon condition characterized by simulatenous appearance of proliferative, rapidly progressive glomerulonephritis and necrotizing hemorrhagic interstitial pneumonitis. Cases begin with resp. symptoms. Renal and pulmonary lesions are the consequence of antibodies evoked by antigens present in glomerular and pulmonary basement membranes. Trigger that initiates the basement membrane antibodies in unknown. Viral infections and exposure to hydrocarbons are implicated as cofactors.  Heavy lungs. Acute focal necrosis of alveolar walls. Linear deposits of Ig’s in kidney. 

Idiopathic pulmonary hemosiderosis: recurrent episodes of hemoptysis with hemorrhages in lung. Hemosiderin deposition and pulmonary fibrosis, etiology unknown.

Collagen vascular disorders: hemorrhage, resulting in cronic interstitial pulmonary fibrosis see in the following conditions: SLE, RA, allergic angiitis, Wegener’s granulomatosis. 

Wegener’s granulomatosis: Granulomatous lesions in upper resp. tract. Lesion that affects blood vessels primarily. Will get again in cardiovascular system. Can affect lungs. If it becomes chronic, can give rise to pulmonary interstitial fibrosis. 
	Hemoptysis

Focal pulmonary consolidation on CXR

Diffuse pulmonary hemmorhage is a serious complication of several interstitial lung diseases..


	Intensive plasma exchange thought to be beneficial by removing anti-basement membrane antibodies. 


Immunosuppressants may ameliorate symptoms

Lung hemorrhage and glomerulonephritis improve with plasma exchange. 

	Idiopathic pulmonary fibrosis, interstitial disease
	Hamman-Rich syndrome, chronic interstitial pneumonitis. Fibrosing alveolitis. Progressive pulmonary interstitial fibrosis resulting in hypoxemia. Most COMMON type of interstitial lung disease. Onset age 30-50. Type II pneumocyte proliferation. 

Hamman-Rich Syndrome

Chronic Interstitial Pneumonitis

Fibrosing Alveolitis

Usual Interstitial Pneumonitis

Hallmark of disease is UAP. Must have UAP to diagnose IPF. 

Male predominance


	Dyspnea

Hemoptysis


	Honeycomb lung is end stage result

CHF

Cor pulmonale

Honeycomb lung

Impaired pulmonary function

Cor pulmonale

CHF

Actimmune: Interferon gamma. Drug of choice, available for 1 or two years.

Corticosteroids: Poor response in IPF. May be tried, but often of little yield

Rapid disease progression, median survival of 2 yrs.

LUNG TRANSPLANT: Oxygen dependency, diffusing capacity greatly reduced, poor quality of life, failed immunosuppressive therapy.  



	Hypersensitivity pneumonitis, interstitial disease
	Immunologically mediated type III and type IV alveolitis and interstitial pneumonitis caused by inhalation of various antigents. (actinomyces, bird feathers , sugar cane) Interstitial pneumonitis and fibrosis with noncaseating granulomas.
Byssinosis: occupational lung disease due to inhalation of airborne cotton fibers, can be included

-Farmer’s lung

-Pidgeon Breeder’s lung
	Nodular densities on CXR
Dyspnea

Hemoptysis
	Similar end stage complications

	Pulmonary Alveolar Proteinosis, interstitial disease
	Primarily affects alveolar spaces. Accumulation of dense granular lipid-laden material. Etiology unknown

Alveolar exudates consist of surfactant-like material, type II pneumocytes and necrotic alveolar macrophages
	Diffuse pulmonary infiltrates in CXR
Dyspnea

Expectoration of thick mucus

Chest pain
	Does not usually progress into pulmonary fibrosis

	Pulmonary Eosinophilia, interstitial disease
	Pneumonitis characterized by infiltration of eosinophils in interstitium and alveolar spaces. Several forms:
Loeffler’s syndrome: Trasient pulmonary lesions and eosinophilia in peripheral blood, benign clinical course

Tropical eosinophilia: infection with microfilaria

Chronic eosinophilic pneumonia: focal pulmonary consolidation with eosinophil infiltration, cause unknown. 


NOTES:
Right sided heart failure due to COPD (cor pulmonale): Once one ventricle fails, the other one follows. Also, amount ejected by each ventricle must be the same. 

Polycythemia: Often secondary to emphysema. Patient is hypoxic and EPO is secreted. More RBCs produced to improve 02 carrying capacity. Hypercoaguable state

CVA: Strokes due to thrombosis

Atheroma: Rare in pulmonary artery, but can occur secondary to pulmonary disease

Secondary emphysema: Can occur post pneumectomy. Secondary hyperexpansion and overinflation of lung to compensate for reduced oxygen carrying capacity. 

Dr. Bolton, DO, Pulmonologist, “Pulmonology Unplugged”

-Initiated with a review of literature

-Evidence based craniopathy

-Grading of investigations

-Cost conscious

Medical history:
Important for pulmonary disorders

Allergies: type, nature, characteristics

Childhood illnesses


Communicable diseases


Injuries and hospitalizations
Medications, past and present. Durations/dosages/side effecs
Effects of drug use

One pack a day for 40 years is 40 pack years

20+ pack years is extremely significant

Alcoholic intake
Environmental, Occupational

Go back to day 1- pre retirement jobs. Occupational exposure in coal mines of importance, etc.

SYMPTOMS OF IMPORTANCE:
Dyspnea or breathlessness

Is it exercise induced?
Put dyspnea in context: orthopnea, etc

Associated symptoms

Diseases of airway and parenchyma exist as causes of dyspnea

Increasing respiratory drive can induce dyspnea

Dyspnea index:


from Modified Medical Research Council

0=Not troubles with dys. Except with strenouous exercise

1=troubled by shortness of breath when hurrying on the level or walking up a hill

2=Walks slower than people of same age on level because of dys. 

3=Stops for breath post walking about 100 yards 

No need to memorize, but graded from 0-4

Trepopnea: Dysp, in lateral position. Associated with unilateral path, pleural effusion

Orthopnea: Dysp. In recumbent position. LVH. Fluid in lungs. Measured by pillows

Platypnea: Dysp. In upright position. Patients situp  and become short of breath. Disease involving cardiac shunt. 

Deoxyorthea: Low oxygen when you sit up. Again, indicative of pulmonary or cardiac shunting. Pulm manifestation in cihrrosis


Look for:
Forceful inspiration

Increased lung volume
Increased resp work

Increased resistance
Dyspnea

Characteristic of COPD

Always auscultate the tracheal airways to evaluate upper airway problem

COUGH:
Forced expiratory maneuver during which the respiratory muscles perform work to remove airway secretions

How does the cough occur?
Does it occur post infections disease?
Is it post exposure to chemical or fume? 
Cough is a defensive mechanism 

Productive vs. non productive? Color, texture, presence of blood
GI reflux can also cause cough due to erosion and irritation of pulm mucosa/aspiration
Cough receptors and mechanism: Phrenic / trigeminal / vagus mediate reflex. Cough can originate from diaphragm, lungs, pharynx, esophagus. 

If you don’t have a diaphragm…. You’ll have problems breathing…….hmmmm…

Train pulm patients to take a good cough, “an explosive event.”

Thurs 3:00 to 5:00 in Ziff Trauma General Hospital

Etiologies of cough failure:
1. Poor reflex

2. Inadequate pressures

4. Inadequate flow

5. Upper airway dysfunction / airway collapse

6. Increased demands on cough (Cough mechanism is overwhelmed)


Increased risk of aspiration with age. 

MOST COMMON COUGH ETIOLOGIES: 

#1 cause of a cough in a non smoker, non immunocompromised patient: POST NASAL DRIP, what a shame (April, get your steroids and vasoconstrictors!!!)
#2 is cough variant asthma

#3 is gastro-esophageal
ACE  inhibitors have a 16% incidence of cough. Etoilogy is common. ACE drugs break down bradykinin. Increased bradykinin levels at cause of cough

Maladaptive consequences:
Cough syncope

Cough arrythmias-brady or SVT
Rib fractures
Pulled abdominal muscles
Urinary incontinence

Pulmonary embolism 

Treatment: 
-Make a diagnosis
-Specific
-Remove irritant
-Antibiotic: For infection
-Bronchodilators: For airway disease

-Steroids: Inhaled for ashtma

-Expectorants / mucolytics

-Physiotherapy or postural drainage: Airways overwhelmed with inflammatory changes. Disease like CF


Empiric treatment:
Corticosteroids
Reassurance after extensive evaluation

Anti-tussives: nebulized lidocaine? 

Expectorants, demulcents, humidification

Psychotherapy, biofeedback for psychogenic cough. 

Hemoptysis – think about the worse situation

Is it less than 2 cc? 100 cc?  Remember the next episode could be really bad.   Is it gastric acid? Regurgitation?  Keep in mind that people regurgitate b/c they swallow.  Bleeding considered more epistasis.  

Hematemesis bleeding from gi tract, ulcer or gastrisitiis  vs. hemoptysis it is absent, but don’t be fooled sometimes might be both

Gi tract acidic ph,  hemoptysis more alkaline

Hemoptosis Bronchitis or pnemonia   vs hematemesis disease or coagulopathy

Psuedohemoptosis term used when not sure

Bronchiogenic cancer not a high number

Number one cause of hemoptysis in US/developed countries is chronic bronchitis(a smokers disease, usually less thn 2 ccs) but in the world parasitic infections, get into pulmonary arteries  

Sputums

Clinicians don’t use enough, sensitivity (how good a test is making/eliminating a diagnosis)

Bronchoscopy:
Looking for source of bleeding via direct visualization
Keep good lung up.  Patients will sometimes let you know. Diagnostic studies

Chest pain:
In the chest, three organs: Lungs, chest, GI tract, large vessels. Complicated etiology. Think about organ systems in chest cavity. 
Pleuritic pain: Cannot take a deep breath. Diseases that affect visceral/parietal pleura may induce pain
Be sure to r/o cardiac cause and proceed  with differential, ie: pulm, m/s, GIT. Herpes zoster can cause chest pain followed by the dermatimal rash. 

PHYSICAL EXAMINATION:
Inspection, palpation, percussion, auscultation
Auscultation: High yield  information
Don’t just listen to pulmonary problems. Listen to the heart in four areas, etc. 

Obtain a good general impression on inspection of patient and chest

Look at patterns of breathing: 
Tachypnea
Bradypnea

Hyperventilation: Increased frequency

Hypoventilation
Apnea
Apneusis: Cessation of respiration in the resting expiratory position
Cheyne-Stokes: Cycles of gradually increasing tidal volume followed by gradually decreasing tidal volume

Biot’s Respirations: Irregular respiration, irregularly irregular. Deep gasps, periods of apnea


Cyanosis: Absence of cyanosis does not mean that P02 is normal. Obtain BG. May be non specific. 
-Low arterial oxygen

-Circulatory abnormality

-Abnormal skin pigments

-Metabolism breakdown

-Erythrocytosis

-Anatomic right to left shunting

Abnormal chest movement:
-Pulmonary collapse

-Pleural effusion

-Pneumothorax

-Bronchiectasis

-TB
-Pneumonic consolidation

Percuss lung base

Determine limited diaphragmatic excursion from full inspiration to complete exhalation

In patients with respiratory problems, the diaphragm is the power muscle. Does it move down appropriately? Not too sensitive a test

Dullness usually signifies consolidation

-Pulmonary collapse

-Raised diaphragm

-Tumor

-Abscess

-Pleural effusion

Hyper-resonance means increased air

-Pneumothorax

-Emphysema (air trapping)-Asthma (air trapping)

Listen to trachea. You can hear prolongation of expiratory phase (FEV) increased in pulmonary disease. 

Evaluate for hyertrophic strap and SCM muscles, accessory muscle usage indicates respiratory disease

INTERNATIONAL CLASSIFICATION OF BREATH SOUNDS:
Rhonchi: Large airway sounds, in upper airway, mainstem. Rattling noise. Rattling. Often palpable. 


CLUBBING:
GI disease, heart failure. Straightening of nail bed angle. Etiology is localized hypoxia. A/V malformation

Early manifestation may be softening of the nail bed

Internal jugular is a straight shot to the RA, indicative of venous congestion, cardiac and pulmonary dsease

PHYSIOLOGY:
Lung functions: Gas exchanger. Rids body of end products of metabolism. Also has metabolic functions.  Inactivates serotonin and bradykinins. Activates angiotensin I. Moderate or sliht increase in histamine, norepi, prostaglandin. Remember that lung has hormonal properties. 

Peripheral and central chemoreceptors exist. Peripheral receptors sensitive to O2. Central senstitive to pH changes and Co2. Chemical regulation of breathing.

Central: pH, Co2, receptors in CSF. Patients with chronic pulm disease often get Co2 narcosis due to retention. Respond to Co2. (Patients with COPD lose ability to respond to alterations in C02. Chronic Co2 retainers depend on their hypoxic drive, or peripheral chemoreceptors, to breathe. 

Peripheral Receptors: Respond rapidly to falling P0 and rising PaC02. Inactive when Pa02 exceeds 150 mm Hg. Dramatic response when oxygen is less than 40 mm Hg. 

Chronology of respiratory disease: Resp function worse at 3:00 am. 

Conductive zones (1-16) conduct air, do not function is gas exchange

Exchange units (17-23) function in gas exchange

Dr. Bolton, spastic pulmonologist: August 23, 2002

-Good po2 required, normal oxygen dissociation, Hb concentration adequate, adequate cardiac output

-Oxyhemoglobin dissociation curve. Adq saturation at Po2 of 60

-No reason to make Po2 180 in a healthy individual (provided that all other factors are adequate)
-At po2 of 40, tremendous unloading of oxygen to tissues occurs. Less saturation

-Right shift caused by acidosis, increased 2,3 BPG, increased oxygen offloading

-Left shift caused by HbF, will caused increased oxugen loading

-What are mechanisms of low P02?

Hypoventilation

High altitides


Abormal chest wall mechanics


Neuromuscular dysfunction


Diffusing defects


Oxygen may rapidly deteriorate during exercise


Pulmonary fibrosis


Pulmonary shunting


Intracardiac shunting


V/Q mismatching (shunting): VSD, tetralogy of fallot

If pulmonary vessel is blocked, High V/Q ratio. Ventilation is occurring, no perfusion

If air transport is blocked: Lower V/Q ratio: Ventilation not occurring, perfusion OK

Thickening of diffusion membrane alters diffusion: CHF, cancer, etc. 

Nosocomial pneumonias- occurs after being in hospital x2 days. Not CAQ. 

-50% of cases, the etiology is known 

-Pathogenesis: Virulence of organism

-How long have people been exposed
-How good is bronchial clearance/cough?
-Intact mucociliary escalator and alveolar macrophages?
-General health of the patient

-Pneumonia is an air space disease

-If particles don’t get into distal air exchange unit, then disease is really a bronchitis

-Consolidation: Lung filled with material. Lobar pneumonias present with consolidation. Pneumococcal pneumonia (strep) 

-Patchy pneumonia: may be atypical like mycoplasma, chlamydia, legionella

Indications for hospitalization

-Toxic appearance, tachypnea

-Age over 50

-Underlying condition

-Age=most important?
-Inappropriate leukopenia-Significant hemoptysis

-Failure of outpatient antibiotic therapy

-Extrapulmonary complications

-Pneumonia concurrent with heart failure

-Home care situation 

Organisms for NOSOCOMIAL pneumonia: (noh-SO-CO-MEE-UL)
Gram negative

Pseudomonas / prototypical gram negative hospital pneumonia

Klebsiella

E. coli

Rare s. pneumonia 

Combination g+/g-

Microbiological picture changes

Fungi may occur

MOST IMPORTANT RISK FACTOR: Colonization of the airway. The sicker you get, the more you colonize. Material then gets aspirated into lower airways. 

Severe HAP markers:
Respiratory failure

Ventilation

Need for more than 35% oxygen to maintain arterial o2 sat

Rapid radiographic proression

Shock

Vasopressive requirements

Urine output <20 mL/QH
Presence of multiple risk factors

Problems related to end organ disease

PROBLEMS RELATED TO MECHANICAL VENTILATION

Ventilation: endotracheal tube is directly into the lungs, massive source of infection. 

-Lots of secretions above cuff

-Tubes develop  a bio-film, or an accumulation of bacteria. Material is aspirated into lungs

-Gastric translocation may also occur

-Bacteria the colonize the NG tubes/OG tubes may inadvertently colonize the airway

August 29, 2002

Dr. Bolton, spastic pulmonologist

Sputums: Less than 10 epithelial cells, 25 PMNs. Do not want saliva. 

Blood cultures: 15% of the time. 

Pass catheter nasally into tracheobronchial tree for effective specimen collection

Most common cause of pneumonia: colonization of airways. Bypass upper airways

Sterile brush culture is preferred, not known if it is the gold standard

50% of the time, irrespective of studies, will not come up with bacterial etiology of pneumonia

Infected bronchi: erythematous, mucous plugs, etc. 

Lack of gold standard in ventilator acquired pneumonia (VAP)
Clinical criteria have sensitivity but lack specificity (cant eliminate diagnosis)
Go back to historical and clinical medicine

Bonchio-alveolar lavage: Possibly a gold standard? Saline goes through bronchoscope and wash out lungs to pick up adequate material. Good sensitivity, good specificity

BAL: although controversial, may be a choice for obtaining specimen

Consideration for antibiotic coverage in the treatment of respiratory infection:
-Susceptibility of prevalent organisms

-Coverage for B lactamase producing strains

-Bioavailability relating to MIC
-Pharmacokinetics

-Clinical success rate

-Cost, dosage, adverse reactions, potential for hypersensitivity and cross allergenicity

Drivers of resistance:
Ling duration of tx, inappropriate dosage regimen, poor compliance

Spread of resistance:
Transfer of strains between individuals

Transfer of genes

Co-selection of cross resistant strains

Tx failure: leads to selection of resistantclones and promotes community spread

INTERSTITIAL LUNG DISEASE:
65% unknown causes. 
Most common unknown cause is sarcoidosis

Goes back to host defenses. Larger particles filtered out. Smaller particles go into airways. 

Interstitium usually protects lung from disease. Interstitual disease can therefore affect blood supply. Not just confined to interstitium

Type I cells: Long extensions that protect capillaries and lungs. Destroyed in diseases

Type II cell: Repairs and makes surfactant. In ARDS, this cell is damaged

Pathology: Injury to parenchymal cells. Alveolitis. 

Derangement of membrane, loss of surfactant. Collagen deposition and buildup. End stage lung is fibrosis. Talk about occupational history

UNKNOWN CAUSES:
Lymphocytic infiltrative disorders
Sarcoidosis

Histiocytosis

Goodpasture’s 

Inherited disorders

Collagen vascular disorders

Idiopathic pulmonary fibrosis

KNOWN CAUSES:
Drugs

Organic dusts

Infectious agents

Environmental hazards

PRESENTING SYMPTOMS:
Chronic, slowly progressive dyspnea and dry cough. Rare hemoptysos. Wheezing, episodic chest tightness and respiratory allergies are absent. 

RR above thirty. Inspiratory crackles. Clubbed fingers. Cyanosis, late. Extrapulmonary: adenopathy, arthritis, systemic sclerosis, rash. Prior to overt clubbing, periunguinal area becomes soft.

BAMBERGER’s SYNDROME: Periosteal thickening and arthritis. Hypertrophic pulm arthropathy is significant for lung cancer than clubbing alone. 

XRAY PRESENTATION:
Go back to any xray you can get on patient

Interstitial patterns involve loss of lung volume, restriction, and patchy infiltrate. COPD patients conversely, are usually hyperinflated. 

Honeycomb lung: End stage lung disease. Dilated and scarred alveoli. Pattern visualized on CXR-

Gold standard is high resolution cat scan for interstitual pulmonary disease

-Visualize pleural disease

HRCT in idiopathic pulmonary fibrosis is so classic


Gallium scan

-Tracer that lights up with inflammation

-Accumulation of isotope reveals pathology

-Not used clinically

-Tells us that inflammation is present

po2 normal at rest in interstitual lung disease. Drops dramatically during exercise.

Carbon monoxide diffusion capacity:
Minute concentrations of CO administered

CO shows how air goes across the alv-capillary membrane

In interstitual lung disease, diffusion capacity is reduced

Review:
TLC is increased in emphysema due to air trapping. In interstitual lung disease, the TLC is reduced. Pathology is restrictive. 

First manifestation is decrease in diffusion capacity of CO. 


Laboratory and serologic findings in interstitial lung disease:
Sarcoidosis: increased antigen converting enzyme assay

Hypersenstivity pneumonia: antibodies

SLE: Positive ANA

Churg-Strayss Vasculitis: Eosinophils in peripheral blood

Rheumatological disease: Rheumatoid factor

SOME DRUG INTERACTIONS (DRUGS THAT CONTRIBUTE TO PULMONARY DISEASE)


Nitrofurodantoin: May affect lung in interstitual fibrosis. Just keep in mind that drug history may contribute to etiology of lung dysfunction

Bleomycin: Nonfebrile cough and dyspnea common

Busulfan: Insidious pulmonary fibrosis

Dr. Bolton, Pulmonology Fried Sunny Side Up                              <INTERSTITIAL DISEASES.>

“Something’s wrong here! The slides are wrong. They’re having a party up there and no one’s invited. Why won’t this go forward? Why wont this go forward? It will go backward… hmmm.. Someone check this for me.. I’ve got a noCOsomial infection,” –Dr. Bolton

Sarcoidosis:
No firm etiology. T cell helper/suppressor cell ratio is increased in the lung

Bilateral hilar lymphadenopathy

R paratracheal lymph node

Diffuse lung disease presentation . 

STAGE 0= involved in other organs of the body

STAGE 1: Hilar lymphadenopathy alone. Excellent prognosis

Classic nodule: Nodule on skin + hilar lymphadenopathy. 

Elevated ACE, but controversial because often does not substantiate diagnosis

Tx: Corticosteroids. Be sure to check on ocular involvement. Relative indications: how bad are disfiguring lesions? Do they have systemic manifestations? 

Idiopathic Pulmonary Fibrosis:
-Underdiagnosed

Presdentation is dyspnea, DOE, cough that is non productive

Velco or crackles on auscultation

HRCT utilized for diagnosis

Restrictuve lung disease pathology. Reduced volumes and diffusion capacity. 

To make this diagnosis, you need a substantial amount of tissue

Thoracic surgeon involved in biopsy

Hallmark is usual interstitial pneumonia

UIP: Essential to diagnosis. Idiopathic, progressivem diffuse fibrosing inflammatory process. Involves lung parenchyma

Horrible disease. Exclusion of other known causes of interstitial lung disease

Abnormal pulm function studies

IMPORTANT POINT IN DIAGNOSIS: Staging of disease. 

Spectrum of lung pathology

Median survival is about 2 years. 

Causes of death are resp failure, pulmonary infection, cardiovascular disease, lung cancer

Risk factors: Male disease, cigarette smoking, moderate to severe dyspnea on exertion (DOE). Poor response to corticosteroids. 

Classic fibroblastic foci that occurs. Get a pathologist with experience!!
Therapeutic approaches: Cortocosteroids. 
-Antioxidants

-Antifibrotics

-Antioxidant agents

-Neutrophil anti-adhesion agents
-Cytokine inhibitors 

See chart for integrated information

COPD Defintion:
Disease characterized by airflow limitations that is not fully reversible. Progressive and associated with abnormal inflammatory response of lung from noxious particles and potentially occupational gases and gas particles. Other definitions break down COPD. Two classic subsets:
Chronic bronchitis: Productive cough 3 months in each of 2 consecutive years when other causes of cough have been excluded

Emphysema: Abnormal permanent alveolar dilatation distal to terminal bronchioles. Anatomic diagnosis. 

ASTHMA:
Inflammatory disorder. Associated with hyperresponsiveness, airflow limitation, and respiratory symptoms. Increased constriction leads to asthma manifestations. 

Atopy, the predisposition for developing an IgE mediated response to common environmental allergens, is the strongest identifiable predisposing factor for developing asthma. Chronic mucus plugs, airway wall remodeling. A syndrome: many different manifestations. 


EMPHYSEMA: Most info covered in charts, but remember hyperinflated lungs on CXR, barrel chested appearance.

ASTHMA: Airway pathology involves vascular dilation and tremendous inflammatory cells. Epithelial proliferation, +++ mucus prodiction

Other etiologies for emphysema:
1) Latent adenovirus? Targets lung epithelium and incorportates into type 2 cell DNA

-Excess adenoviral DNA in patients with DNA
Retinoids: Reinduction of lung morphogenesis and remodeling

-Function n protease/antiprotease balance

COPD progressive:
-May or may not have clubbing. Productive cough Blue bloater of bronchitis

Pink puffer: emphysema. Better distribution of respiratory muscles. Strap muscles utilized. Pursed lip breathing, muscle wasting. Clubbing may or may not be present. 


Pulmonary function testing:
FEV1/FEV usually decreased in COPD/obstructive pathology

Asthma is a nocturnal disease

Blow blow blow blow

Decreased CO diffusion

HRCT: flattening of diaphragm. 

ABG: Not needed in stage I airflow obstruction. Essential in stages II and III when FEV less than 50%
CXR diagnostic only in severe emphysema

MANAGEMENT: 
Prevent disease progression

Relieve symptoms 

Improve health

Reduce mortality

SIX GOALS OF THERAPY:
Prevent chronic and troublesome symptoms

Maintain near normal pulmonary function

Maintain normal activity levels

Prevent recurrent exacerbations, provide optimal pharmacotherapy

Meet patients and families expectations of and satisfactionwith asthma care

Two long acting beta agonists available q 12 hours

1) SEREVENT
2) FLORVIL? 


GENERAL THERAPY:

Tailor medications to individual patient

Mild disease: Short acting beta agonist therapy

Moderate/severe: Long acting b2 agonist and anticholineric with short acting

Consensus is to start out with anti-cholinergic

Beta agonists are still gold standad. Combine anti-cholinergic with long acting B agonist in moderate disease

LT antagonists are for long term use, not approved for COPD but good for asthma. Tablets. 

Consider theophylline in long term COPD
Combivent: Combination is inhalation albuterol and ipatroprium bromide. 

-Improvement in FEV1

-Available for COPD


Spiriva: Long acting anticholinergic drug with QD dosing. Selectivity for muscarinic receptors.Already heavily marketed for COPD. 

Beta agonist and theophylline drugs have larger side effect profiles. Theophylline has CNS effects and drug interactions

Cromolyn agents not used in adult dosing regimens

All phases of asthmatics can be used 4x/day

Severe asthmatics: inhaled corticosteroids

Major lawsuits in steroid therapy. Dr. B advises to place side effect profiles in charts and keep patients educated. 

Spacers: for people who cannot correctly utilize inhalers.

CORTICOSTEROID THERAPY:
Low dose, and start early. Document side effects. Target a broad range of cells and diminish airway hyperresponsiveness

NEW THERAPY:
IgE Monoclonal antibodies

Vasoactive intestinal peptide

Adhesion molecule antagonists

Phosphodiesterase antibodies

TUBERCULOSIS, David Ashkin, MD, August 29, 2002

-Fugus first killed TB: Streptomycin was first antibiotic

-10 million cases in the US
-Less than one percent of TB in the US is multi drug resistant

-Causes for spread:

-Increased congregate settings


-HIV


-Complacency


-Increased immigration

-Airborne droplet nuclei are small particles of TB that can spread

-Less than 5 micros- can go directly to alveoli

-Spread from close contact with secretions. Sharing air in poorly ventilated space for prolonged period of time

-MDR defined: Rifampicin, Isoniazid

-Avg. TB patient spreads disease to 30% of their close contacts.

-Alveolar macrophage engulfs TB and eat bacteria. TB is not killed by own cells

-Patients get patch of pneumonia. Patients are a symptomatic. TB is ingested and brought back though RES. 

-First six weeks that you breathe in TB: TB is everywhere

-Most ventilation goes to lower part of lungs

-TB gets to upper part of lung via BLOOD spread

-At six weeks, the T helper cells starts kicking inr
 

-TB is later surrounded with fibrosis and calcium (walls lesions off) 
-TB can live in your body for 50-60 years

-Active TB: fevers, chills, night sweats, weight loss, contagion

-5% of people go right from infection to disease

-Another 5% have TB in their body to 5-30 years. Post immunocompromise, they go into disease later on

-HIV positive patients have greater than 8% chance of TB to recur

-TB also makes HIV worse. Co-pathogenicity. T helper cell replication

-Isolate

-Presentation: Unexplained cough, fever, hemoptysis, weight loss

-AFB culture

-Place in negative pressure room

-Classic CXR: Upper lobe infiltrate, cavitary lesion

-With HIV, no infiltrate or cavities. X ray is no longer best way to diagnose 

-AFB smear

-GENERAL PRINCIPLES  OF CHEMOTHERAPY
1) Existance of mutant bacilli with innate resistance may develop

2) Treat with 2 simultaneous drugs

3) TB will go dormant for one month. Need to treat for extended period of time

4) Treat for at least 6 months. 
5) Mutliple drugs for prolonged period of time

6) 1 drug tx = resistance

7) Slow intermittent growth of mycobacterium permits the persistence of viable organisms despite prolonged antiobiotic treatment. Only actively replicating organisms killed by antibiotics

8) Start 4 drugs (prior to culture- need to know if strain is MDR)

-INH, RIH, EMB, SM

Once pansensitive, progressively discontinued 

CYSTIC FIBROSIS:
Sweat test

Some infants present with meconium ileus

Ileal atresia 

Clinical: frequent, foul-smetting BM’s. Cough, recurrent pneumonia and malabsorption

Factors that can alter sweat test: several. Repeat test if in doubt, get a good hx. Severe malnutrition. 
Carrier state is not associated with + sweat test

+Chloride elevated in sweat

-50g or 25 mircoliters for an adequate sweat test

-Do not test for more than 30 minutes

-Only done on upper extremities

-Genetic testing prenatally available. 

-Above 60 meQ for sweat test, be suspicious.

-Above 150 meQ for sweat test, something is wrong

-Some genetic mutations found in CF, markers for testing

-Basis is genetic defect in CFTR, abnormal ion transport of Chloride and ensuing viscous mucous.

-Early aggressive intervention

-Inflammation due to IL-8, IL-6, cytokines and neutrophil infiltrate

-Elastases and proteases involved in pathogenesis

-Most IL’s are pro-inflammatory. IL-10 is anti-inflammatory

-Impaired mucociliary clearance

-FEV1 gradually decreases

Development of CF pneumonia:
-Impaired host defenses

-Highly virulent organism

-Inoculum of organisms of sufficient number must reach pt’s lower respiratory tract

Bronchiectasis develops:
Destruction of bronchioles. Mural inflammatory changes. Permant dilation of bronchi

Pathophysiology is decreased ciliary escalator

Pseudomonas and staph are most common with CF
CLINICAL:
Atresia plugs

Prolonged jaundice in infants

Failure to thrive

Cough, recurrent

Pulm infiltrates

Early clubbing

Sinus problems, hemoptysis

ADULTS:
Gall bladder dz, pancreatitis, gall stones, liver dz, fungal infections, peptic ulceration

Pectus carinarium seen in patients with CF
Clubbing is prominent. Most commonly missed physical findings


Cor pulmonale and right ventricular failure can ensure

99% CF patients have pan-sinusitis

30% nasal polyps

Electrolyte depletion

Metabolic alkalosis in infants (chronic diarrhea, vomiting)
GU abnormalities

Sperm cant be conducted- sterility occurs

Avg life span is 34, great improvements

Recurrent abd pain due to malabsorption. Pancreatic insufficiency

Cecal obstrution and subsequent appendicitis

TX:
Pancreatic enzyme replacament

Mucolytics
Hydration

Antibiotic therapy

Prevent hospitaliation

Pulmozyme

The Pneumonias

-Inflammation of lung parenchyma, characterized by presence of inflammatory exudates within alveolar walls. Infectious or non infectious agents are causative. Classification includes:
1) Anatomic distribution of lesions

2) Etiologic agents

	CLASSIFICATION
	MORPH/ETIOLOGY/PATH
	CLINICAL AND COMPLICATIONS

	Bronchopneumonia
	Patchy consolidation around inflamed bronchi. Multifocal and usually bilateral. Etiology is usually Staph, strep, pneumococci, HIB, and coliform bacteria. Infection starts in bronchi and bronchioles and extends to alveoli. Multiple firm areas of consolidation present around bronchi filled with mucpurulent pmaterial. Suppurative bronchitis and bronchiolitis with acute inflammatory exudates. Seen in young and elderly. Mixed organisms.  Underlying disease often present. PMN infiltration. Bronchopneumonia often represents a failure of the lung’s normal mechanisms of bacterial clearance: nasal, tracheobronchial, and alveolar. 
	Fever, and productive cough. Previous hx of confinement to bed. Underlying serious disorder, URI. Resolution is unusual and seen only if treatment is instituted early and before structural damage has taken place. Organization of suppurative exudates will lead to fibrous scarring. Bronchopneumonia is often terminal manifestation of many diseases. Spread is often a complication:
Endocarditis

Inflammatory changes in other organs

Pnemonia, “constellation” of S/S: Fever, cough, SOB, 

Healing: Organization/fibrosis. Resolution is unusual in bronchopneumonia

	Lobar Pneumonia
	Acute bacterial infection in which large areas of uniform consolidation affects a lobe or lobes of the lung. 90 to 95% causes by pneumococci: Found in healthy, young, and middle age. Mainly pneumococcus as causative agent. 
Klebsiella, Staph, Strep, HIB may occasionally cause lobar pneumonia. Usually sharply defined to a lobe which is diffusely affected. Changes classically divided into four sessions. PMN infiltration

STAGE 1: CONGESTION(A deep red, firm lobe which is subcrepitant. Congestion of alveolar walls with early inflammatory changes and bacteria in alveoli.

STAGE 2: RED HEPATIZIATION( Firm, red consolidation of affected lobe which is airless and sinks in water. Often a fibrinous pleurisy. Congestion, alveoli filled with profuse, fibrinous and PMN inflammatory exudates, organisms and red cells.

STAGE 3: GRAY HEPATIZIATION( Lobe is firm, gray, and airless. Exudate still present in alveoli, but red cells are lysed and alveolar walls are no longer congested. Lung architecture is preserved. 

STAGE 4: RESOLUTION( This inflammatory exudates is digested and absorbed and lung returns to normal. Favorable outcome is seen in most cases and is the result of enzymatic/macrophage activity. 
	Sudden onset of high fever and chills, “spiking”fever. Malase and frequently inspiratory pain in the chest and pleurisy. Patients cough up small amounts of small amount of blood stained sputum. Most favorable outcome is a sudden improvement in patient’s condition with subsidence of fever and around the first week of illness. Corresponds to stage of resolution. 

Unusual complications with Klebsiella and Staph:
1. lung abcess

2. empyema

3. Distant effects of bacteremia

4. pulmonary fibrosis

Healing via resolution



	Interstitial Pneumonia
	Interstitial pneumonias are characterized by an inflammatory process within the interstitial walls rather than the alveolar spaces. Although viral pneumonias classically start as interstitial pneumonias, severe cases generally show extensioin of the inflammatory process to alveolar spaces as well. In some cases of pneumonia, the organisms are not highly destructive to lung tissue, even though an exuberant inflammatory process may be seen. Pneumococcal pneumonia behaves this way. Healing associated with restoration of normal parenchymal architecture. Plasmacyte and histiocyte infiltratioin. Usually confined to lungs. 
	Tissue necrosis may occur

Staph and other anaerobic pneumonias may follow the more destructive course.

Interstitial infiltration

Extension from URT

Healing by fibrosis or resolution




Some Specific Pneumonias/Respiratory Infectious Diseases/Conditions

	DISEASE
	PATH
	S/S
	CLINICAL / COMPLICATIONS

	Mycoplasma pneumonia
	M. pneumoniae- Common form of infectious pneumonia in children and young adults. Primary Atypical pneumonia. May also induce cold-agglutinin disease.

Interstitial inflammation with bronciolitis and erosion of bronchial epithelium. Lymphocytic and plasma cell infiltrate. 
	Rising cold agglutinin titer

Pneumonia symptoms

+/- CNS symptoms

Myocarditis in severe cases

Cold antibodies in blood
	Macrolide tx



	Viral pneumonia
	CMV, herpesvirs, measles, RSV

Patchy or lobar areas of congestion. Inflammatory infiltrate composed of lymphocytes and plasma cells. Interstitial inflammation. 

Severe cases may be associated with formation of hyaline membranes. 
	Pneumonia symptoms

Cough


	Secondary bacterial inflammation/infelction may occur



	Lung Abscess
	Localized area of destruction of lung parenchyma containing pus. Causal organisms include staph and strep. Some gram negaive bacteria and anaerobes. 

-Aspiration of infected material

-Following pulmonary infections

-Associated with disease from other site.

Major cause: Pyogenic organism. Cardinal histiologic change in all abscesses is the suppurative destruction of the lung parenchyma. 
	Cough

Purulent sputum

Foul smelling
	Results:
1) Communication with bronchus and expectoration of copious purulent sputum

2) Communicate with pleural cavity. Empyema and bronchopleural fistula. 

3) Metastatic abscesses?

Empyema can result if abscess connects to pleura


Tuberculosis

Chronic infection from M. tuberculosis. 

M. hominis and M. bovis cause disease

Delayed hypersensitivitiy response

Pathologic response: Central caseation and chronic inflammation

TUBERCLE: Central caseation, epithelial cells, Langerhans cells, lympghocytic infiltration and fibrosis

HYPERSENSITIVITY: Primary and secondary TB. 
TB can cause organ disease  but most commonly will affect lungs

Primary TB:
GHON FOCUS: Periphery, subjacent to pleura. 

	DISEASE/TYPE
	PATH
	S/S
	CLINICAL

	Primary Pulmonary TB
	Chronic inflammation caused by M. tuberculosis. Transmission via droplets. Presidposing factors include diabetes, chronically ill, and immunosuppressed patients. Tubercles formed in most patients. (Type IV hypersensitivity.) Usual pathologic progression is tubercles(caseation(granulomas. 
	Usually asymptomatic

+++ involvement of lymph nodes
	Results usually include calcification and scarring


Site of infection: sub pleural nodule (GHON FOCUS)

GHON COMPLEX: Parenchymal subpleural nodule plus hilar lymphadenopathy. 

	Secondary TB
	Active infection or reactivation causes secondary reactivation. Active infection may occur in pt who has already been exposed to M. tb. M. tb can remain dormant within cytoplasm of macrophage or giant cell and live for many years. People who have had primary TB are at risk for secondary TB during periods of immune challenge, suppression. Tends to produce more damage to the lungs than does primary TB. 
	Symptoms +

Fever 

Chills

Weight loss

Cough

+ involvement of lymph nodes (less than in primary TB) 
	Site of infection: Apices



	Progressive Pulmonary TB
	Lesion located in apex of one or both lungs. Focus of caseation necrosis and consolidation. Cavitary Fibrocasseous TB: Caseous focus erodes into a bronchiole and transforms into a cavity. Spread through:
1- Bronchial lumen to other parts of lung

2- Through lymphatics to other areas of lung

3- Through blood---- milary TB (difuse, millet-seed like appearance of lungs) 
	Dependent on area of infestation. See notes on extrapulmonary TB below. 
	Healing without cavitation can occur. Fibrous encapsulation leaves fibrocalcific sca and some pleural adhesions

	NOTES ABOUT PROGRESSIVE TB: Advanced fibrocavitary TB can affect all lobes of both lungs. TB may also involve the larynx or intestines. Pleural involvement may result in tuberculous empyema or obliterative fibrous pleuritis. TB bronchopneumonia can spread rapidly throughout lung causing diffuse bronchopneumonia. By way of pulmonary veins, miliary TB spreads to other organs. Kidney is a common site of miliary TB. Spine can be involved.  Lungs have the millet seed appearance. 
CAVITARY FIBROCASEOUS TB: By erosion into a bronchiole, drainage of the caseous focus transforms it into a cavity. Growth and multiplication of bacteria are favored by increased oxygen tension. 


Pharmacology, Thomas A. Paneuvilili, PhD

Antihistamines

-Work on H1, H2, and H3

-H1 receptors and antagonists are discussed in respiratory 

-Powerful stimulant of sensory nerve endings especially those mediating itch and pain

-Inestinal smooth musc: Histamine causes cramps, contraction, and diarrhea

-Bronchial smooth muscle: construction

-Exocrine effect: Increased nasal and bronchial mucous resulting

-Histamine: decarboxylated histidine, an AA

-Cardiovascular: Decrease in systolic and diastolic pressure. Direct vasodilatory effect on arterioles and precapillary sphincters. Increase in HR. Positive inotropism

-H2 alone causes positive chronotropism
Histamine is one of the most important autocoids in hypersensitivity reactions (Autocoid: secreted by one cell, works on another) 

Histamine induced edema from action of amine on H1 receptors in vessels of microcirculation 

Histamine receptor antagonists are NOT primary anti-asthmatics

Histamines cause wheals/flares on skin due to edema and separation of endothelial cells, increase in vascular permeability

MECHANISM OF ACTION:
IP3/DAG pathway. 

Important in smooth muscles action in response to IgE mediates responses

Vasodilation and brochoconstriction

IP3 enhances Ca++ levels, binds to enzymes

Diacylglycerol works on Protien Kinase C
Substrate level phosphorylation

H1 blockers:
Inhibits muscarinic/cholinergic receptors

Inhibitory on alpha adrenergic receptors in the periphery

Inhibitory on the serotonin receptors

Inhibits the histamine H1 receptors

No effect on H2 receptors

Histamine antagonists:
Some drugs antagonize receptors. Bind to H1 receptors and prevent stimulation (major)

Other drugs stop the release of histamine from mast cells (specific drugs and uses)
Epinepherine is a powerful antagonist at the histamine receptors (not used due to systemic effects)
Epinepherine is used in systemic anaphylaxis

Drugs that stop release histamine from mast cells utilized in asthma (Cromolyn)
Two subclasses exist:
First generation: sedation

Second generation: non sedating

Seldane: Second generation that caused lethal arrythmias QT prolongation
Second generations are commonly:
-Allegra

-Loratadine

-Centrizine (more sedating) 

-Desloratidine

	DRUG/CLASS
	MECHANISM
	KINETICS
	EFFECTS

	Anti-histamine, second generation

Clarinex

Allegra

Zyrtec-derivative of hydroxyzine

Astemizole/Hismanal

Cyproheptadine (Periactin)

Azelastine: nasal spray


	H1 receptor antagonism. Lack sedative effects due to poor CNS distribution
	Rapidly absorbed by oral administratioin. Many metabolized by CYP3A4. Less liquid soluble are the second generations. Have duration of action 12-24 hours. 
	Drying of mucosa

Clearing of congestion

Allergies of immediate type: hay fever, rhinitis, urticaria

Motion sickness

Vestibular disturbances

SE:
Antimuscarinic effects: dry mouth

Blurred vision

Orthostatic hypotension

Interactions with other drugs

Concominant admin with antifungals: may prolong QT interval

(Loratadine/Acrivastine/Fexofenadine) don’t do this

HOWEVER: At high doses/overdoses, QT prolongation may still occur. 

Claritin:
Wheezing, xerostomia, tachycardia at high effects

	Anti-histamine, first generation

Benadryl
Chlorpheniramine

Brompheniramine

Hydroxyzine-sedating

Promethazine (Phenergan)
Meclizine (Bonine)

Dimenhydrinate (Dramamine)

	H1 receptor antagonism. Have more sedative effects. Some H1 drugs tend to inhibit acetylcholine on its muscarinic receptors. 

Inhibition of serotonin receptors
	Older h1 blockers have longer half lives
	Sedation

Anti-muscarinic effects

Allergic rhinitis

Alpha blockade may cause orthostatic hypotension

CLINICAL USES: 
Allergies of immediate type

Atopic dermatitis

Sedative effect

Motion sickness prophylaxis

Vestibular disturbances

	Methylxanthines

Aminophylline

Theophylline

Dyphyline

Oxitriphylline

Pentoxifylline (not used in asthma, effects in hemostasis)
	Relax smooth muscle of bronchial airways and pulmonary blood vessels. Immunodilatory and immunomodulatory. Posses non bronchodilatory effects that produce other effects like increased respiratory muscle strength. Work via 2 mechanisms

1) Inhibition of adenosine receptors (causes stimulation!)

2) Inhibits phosphodiesterase enzyme, but clinically poor
	A1 receptors sparse in bronchial smooth muscle

Some patients, epineph levels increased

Increase theophylline levels with:
Beta blockers

Mexiletine

Ca channel blockers

Erythromycin

Corticosteroids


Decreased levels with:
Barbiturates, beta agonists, rifampin, phenytoin, cigarette smoking


	Increases respiratory muscle strength

Increases resp muscle endurance

Bronchodilation

Increases central vent drive

+inotrope

+chronotrope

PENTOXYFYLLINE: decreased blood viscosity and increased blood flow in claudication. Hemostasis. Not for asthma

SE:
H/A, anxiety, restlessness, tremor

N/V, diarrhea, vomiting, gastroesophageal, anorexia

Renal diuresis

Used for acute exacerbation in patients refractive to first line asthma tx and who have not received theophylline in previous 24 hours. 


Drugs, continued

	DRUG/CLASS
	MECHANISM
	INDICATION
	SE/COMP

	Inhibitors of Mast Cell Degeneration
	Bind to and stabilize mast cell membranes. Inhibit the IgE antigent induced Ca influx. Prevent release of histamine and slow reacting substance of anaphylaxis. Substitute for corticosteroids (inhalation) in children. Ineffective for tx of acute attack. Attenuate the last phase response. 
	Long term therapy

Allergic rhinitis


	Asthma in children

Prophylactic agent in tx of mild to moderate asthma

Pretreatment blocks antigen and exercise induced bronchoconstriction. Reduce severity and need for bronchodilators. 

Minimal SE:
Usually local irritation

Cough

Mouth dryness

Chest tightness

	Aerosol corticosteroids

Mometasone

Flunisolide

Triamcinolone

Beclomethasone

Fluticasone
	Restore the responsiveness of bronchial smooth muscle to beta agonists. They will become refractory with time over repeated doses. Reduce inflammatory and immune components of asthma.  Many mechanisms. Not for acute exacerbations. 
	Minimal drug interactions
	Lesser adverse effects

Corticosteroids in general: 

Anti-immune

Anti-cancer

Anti-pruritic

Anti-asthmatic

Anti-emetic

SE: 
Known to cause changes in oropharyngeal micoflora that may lead to infection

	Zyflo, Zileuton
	Blocks vital enzyme in 5 lipooxygenase that converts arachnidonic acid to leukotrienes in the pathway.
	Used in exercise and antigen induced bronchospasm. Used in ASA allergy individuals. 

PROPHYLAXIS ONLY
	ASA blocks cyclooxyenase pathway and leads to increased synth of LT pathway products

COMPLICATION:

Eosinophilic vasculitis

Hepatic enzyme elevation

H/A, dyspepsia

	Zafirkulast, Accolate
	LT receptor antagonists. Half of patients respond to these drugs. 
	Used in exercise and antigen induced bronchospasm. Used in ASA 

PROPHYLAXIS ONLY
	COMPLICATION:

Eosinophilic vasculitis

Hepatic enzyme elevation

H/A, dyspepsia

	Montekulast, Singulair
	Anatagonistic at the LTD4 receptors of the human airway. Used as an oral agent for prophylaxis and chronic tx of asthma
	No inhibition of CYP2c9 and CYP3a4 like Zafirkulast and therefore does not effect drugs metabolized by this mechanism. 

PROPHYLAXIS ONLY
	COMPLICATION: 

Eosinophilic vasculitis

Hepatic enzyme elevation 

H/A, dyspepsia

Contains phenylalanine

	Ca Channel blockers
	Blockers of movement of Ca into cell. No effect on baseline airway diameter but inhibit bronchoconstriction due to exercise, hyperventilation, or antigens

NO TEST Q

	Nitric Oxide Donors
	Inhalation therapy relieves acute severe asthma due to relaxation of smooth muscle. Lipophilic drug used as an inhalant gas. Not practical for chronic tx. Use in pulomary HTN

NO TEST Q

	Potassium Channel Openers
	Cromakalim is an investigational drug. Vasodilation due to alpha adrenoreceptor blockade and hyperpolarization of smooth muscle relaxes bronchial smooth muscle.

NO TEST Q

	Dornase Alfa
	Inhalation enzyme. A recombinant human DNA ase. Clears bronchial secretion in patients with cystic fibrosis. Mechanistically it hydrolyses extracellular DNA. Dornase alfa decreases viscosity of sputum. Improves mucociliary escalator

NO TEST Q

	Omalizunab
	IgE monoclonal antibody-not yet approved. May be of use in asthma or acute reactions, used subcutaneously. Decreased corticosteroid requirement. Decreases rhinitis, decreases bronchospasm



Some first line, acute phase antiasthmatic drugs

	DRUG/CLASS
	MECHANISM
	KINETICS
	SE/COMPLICATIONS/CLINICAL

	Sympathomimetics

Isoetharine (I)
Albuterol (I,O,P)

Metaproterenol (I,O)
Isoproterenol (I,P)
Terbutaline (I,O,P)

Epinepherine (I,P)
	Relaxation and bronchial dilation of smooth muscle. Airway diameter is most important determinant of airway resistance. Short acting mimetics used in acute episodes. Facilitate mucociliary transport of secretions and promote expectoration. Selective B2 agonism. Some drugs, like isoproterenol, are NOT beta 2 selective and thus not generally considered for first line asthma therapy. 


	Varies

Isoetharine: short acting, B2 selective, metabolized by COMT

Metaproterenol, terbutaline: Not COMT mediated, but have a longer duration of action

Albuterol (Proventil/ventolin): Nebulization, B2 selective. Not COMT metabolized

Salmeterol: Highly selective B2 agonist for long term tx of asthma. Twice daily dosing. Not used for acute attacks. 

Epinepherine: Various routes. SQ, inhalation. Activates alpha and beta receptors. Through alpha receptors, it mediates mucosal edema and relieves upper airway congestion. 
Isoproterenol: Non selective B agonist. No longer popular due to cardiac effects. 
	Skeletal muscle tremor with B2 drugs

Tachycardia

Arrythmias

Caution in heart-disease patients

Excessive use may cause loss of responsiveness

	Ipatropium, Atrovent, an oralinhalational nasal spray
	Only approved anticholinergic for bronchodilation. Similar to atropine. Competitive antagonist at muscarinic cholinergic receptor. Decreased formation of cGMP, decreases contractility of smooth muscles due to actions of cGMP on intracellular calcium
	Poor CNS penetration

Oral inhalational admin

Intranasla admin
	SE:
Xerosomia
Low bioavailability

Atropine like toxic effects

Not known to cause tremor

Vagal mediated reflex bronchoconstriction

Beta agonists are more potent at reversing acute bronchospasm

Good choice for patients with COPD, often co-administered with albuterol


Review of Antifungals / Antimicrobials

	CLASS/DRUG
	MECH
	SPECTRUM
	KINETICS
	NOTE/RES

	Antimycobacterial

Isoniazid
	Derivative of pyridoxine. Most potent, not admin alone. Inhibits enzyme involved in synth of mycolic acid. Assembly into outer laer of mycobacteria. Mycolic acids responsible for acid-fastness of mycobacteria; characteristic is lost following isoniazid exposure
	Mycobacterium kansasii at high concentrations

Mycobacterium TB
	Orally bioacailable

Absorption decreased by food or aluminum containing antacids

Enters body fluids and CSF
Intracellular bacterial

Dose reduced in chronic liver disease

Glom filtration

Accum w/decreased renal fxn

Toxic metabolite
	Fatal hepatoxcity

Peripheral neuropathy
Interactions with alcohol

Vitamin B6 deficiency

Resistance by:
Altered target
Excessive enzyme produced
No cross resistance with other antitubercular agents

Optic neuritis

Hypersensitivty

Potentiate phenytoin



	Antimycobacterial/

Rifampin
	Inhibits transcription in bacteria. 

Inhibits DNA dependent RNA polymerase

Specific for prokaryotes
	Intra and extra cellular mycobacterium

M. tuberculosis

M. leprae

M. avium
Meningococcal prophylaxis

Some gram + activity
	Well absorbed PO
Widely distributed

Enters CSF
(Use for meningeal TB)
Metabolized in liver

Excreted in bile, feces, urine


	Resistance develops:
Alteration in target protein

Decreased permeability

Can induce hepatic microsomal enzymes (caution with INH co administration)

CYP 450 interactions

Turn secretions orange-red

Can stain contact lenses

Jaundice

Cx with protease inhibitors (Saquinavir) due to fatalities

	Antimycobacterial/ Rifabutin
	Derivative of above
	More active against M. avium
	
	

	Antimycobacteria/ Pyrazinamide
	Bactericidal
	M. tuberculosis
	Used PO in combination with INH / rifampin

Pro-drug- must be hydrolyzed to active compound

Enters CSF, macrophages, lysosomes
	Resistance due to lack of pyrazinamidase or deceased permeability

	Antimycobacterial / Myambutol
	Mechanism unclear. Used in combo with other agents, similar mechanism
	M. tuberculosis

M. kansasii
	Enters CSF
Metabolized

Renal tubular secretion

Glomerular filtration


	Optic neuritis

Decreased visual acuity

Disturbances in color vision

Hyperuricemia

	Alternative TB agents / Aminosalycilic acid
	Competitive inhibitor of PABA, similar to sulfonamide, inhibits PABA

Folate antimetabolite
	M. tuberculosis
	
	

	Ethambutol
	Second line, unclear mechanism . May inhibit synthesis of mycolic acids. 
	M. tuberculosis
	PO 

Enters CSF
Metabolized, inhibits INH

Excreted in urine
	Optic neuritis/retinopathy

GI disturbances

Hepatotoxicity

Peripheral neuropathies

	Cycloserine
	Inhibits cell wall synthesis
	M. tuberculosis
	PO
Enters CSF
Metabolized and enters urine

Dose adjust in CRF
	Peripheral neuropathies, CNS disturbances, and seizures. Use limited to tx of resistant strains

	TREATMENT OF ATYPICAL MYCOBACTERIUM.
	Most common is M. avium. Affects immunocompromised patients. 
	FIRST LINE: Clarithromycin

Ethambutol

Rifabutin
	SECOND LINE:
Amikacin
Ciprofloxacin

	Antifungal/ Amphotericin B (Fungazone)
	Polyene macrolide antibiotic

Binds to ergosterol and disrupts membrane function. Fungicidal. Disrupts membranes. 
	Used for systemic and topical infections

DOC systemic fungal infection

Broad antifungal spectrum

Produced synergy with flucytosene

Candida albicans

Coccidiode

Cryptococcus

Aspergillus
Paracoccidiodes

Blastomycoses
	Excreted in urine and bile
	Resistance is relatively uncommon but can occur due to decreased ergosterol composition. 

Low chemotherapeutic index. 

	Flucytosie
	Antimetabolite. Converted within fungal cells into 5FU

Inhibits replication
	Chromoblastomycosis

Candidiasis

Cryptococcus with Amphotericin B
	Synergy with Amph-B because Ampg B increased permeability

Orally bioavailavle

CSF entry

GLOM FILTRATION
	Dose reduced in CRF
Reversible bone marrow suppression

Hepatic dysfunction

GI affects N/V/D

	Ketoconazole
	Imidazole derivative. Inhibits synthesis of lanosterol to ergosterol. Fungal equiv of cholesterol. Inhibiting fungal cytochrome p450 enzymes

Affects fungal membrane permeability (Amphotericin binds to ergosterole already formed) 
	Specific for fungi.

Additive effect with flucytosine

Azoles given in combo with flucytosine.

Histoplasmosis

Nonmenigeal coccidiomycosis

Blastomycosis

Candida

Dermatomycosis

	Does NOT enter CSF

Only given orally

Acidic conditions enhance bioavailability

Undergoes extensive hepatic metabolism

Excreted in BILE

Penetrates bone, lung, and skin. Useful for tx of histoplasmosis in these areas. 
	CYP 450 interaction

Inhibit adrenal and gonadal steroidal synthesis

Will inhibit effects of Amphotericin B

Impaired by acids, food, and cimetidine

GI disturbances

Allergies

Endocrine effects

Half life decreased by agents that decrease p450 activity. (Rifampin, phenytoin, phenobarbitol)

Toxicity of phenytoin, cyclosporine, terfenadine, and astemizole are potentiated by inhibition of p450 systems.

	Fluconazole (Diflucan)
	Prevents the production of ergosterol identically to ketoconazole. 
	Cryptococcus neoformans

Candidemia

Mucosal candidiasis

Blastomycosis

Coccidiodomycosis
Histoplasmosis

Cryptococcal meningitis in HIV
	Given orally or IV
Excellent oral bioavailability

Enters CSF
Eliminated in URINE


	Potentiates toxicity of phenytoin, terfenadine, astemizole

N/V

Skin rashes

Teratogenic

Care with renal dysfunction

Resistance limited to AIDS patients

Hypersensitivity

	Itraconazole (Sporanox)
	Similar mechanism. Decreased production and synthesis of ergosterol
	DOC Blastomycosis

AIDS associated histoplasmosis

Aspergillosis

Candidemia

Coccidiodomycosis

DOC Paracoccidiodomycosis

Cryptococcosis (Not meningitis)
	Orally

Increased by food

Well distributed

Does not enter CSF
Hepatic p450 enzymes


	Half life decreased by Rifampin, phenytoin, and phenobarbitol (these increase p450, thus increasing metabolism of antifungals)

N/V

Edema

Hypertension

Skin rash/HA

	Griseofulvin  (antifungal given systemic for topical infections) 
	Inhibit fungal mitosis by binding to microtubules and disturbin mitotic spindle. Concentrates in keratin producing tissues
	Tricophyton

Microsporum

Epidermophyton

Tinea


	Orally bioavailable

High fat promotes absorption

Ineffective topically

Bound to keratinized tissue

Induces cyp450

Kidney excretion
	Allergy
Hepatotoxicity
Teratogenic
H/A
Nausea

Do not give for patient with AIP

Cx: pregnancy

	Nystatin
	Polyene antibiotic. Mechanism of action similar to amphotericin B. Limited to topical therapy of candida
	Candidiasis (oral)
	Poor oral bioavailability

Employed orally (swish and swallow) for:
Oral candidiasis

Intestinal candidiasis

liminated in feces
	Adverse effects include N/V/D

	Miconazole and other agents

Clotrimazole
Econazole
	Mechanism of action and kinetics similar to ketoconazole- Inhibits synthesis of ergosterol. Disruption of fungal membrane stability. Topically applied. 
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