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Respiratory #1 — Histology
1) Which of the following belongs to the respiratory portion of the air passage, not the
conduction portion?
a) Bronchioles
b) Bronchi
c¢) Trachea
d) Larynx
e) Pharynx
2.1) Which of the following respiratory cell types create mucus?
a) Brush cells
b) Basal cells
¢) Ciliated cells
d) Olfactory cells
e) Goblet cells
2.2) What type of cells line the vestibular chamber of the nasal cavity?
a) Bipolar olfactory neurons
b) Pseudostratified columnar
¢) Ciliated tall columnar
d) Stratified squamous
e) Small granular cells
3) What type of epithelial cell characterizes the larynx and respiratory tract?
a) Unciliated pseudostratified squamous
b) Ciliated pseudostratified squamous
¢) Unciliated pseudostratified columnar
d) Ciliated pseudostratified columnar
e) Brush cells and goblet cells
4.1) What type of tracheal cells function as receptor cells as their basal surface is in
synaptic contact with afferent nerve endings?
a) Ciliated cells
b) Mucous cells
c¢) Brush cells
d) Small granule cells
e) Basal cells
4.2) The C-shaped cartilaginous layer is a unique feature of which of the following?
a) Bronchioles
b) Bronchi
c¢) Trachea
d) Larynx
e) Pharynx
5) Disappearance of what histological layer signifies a change from the bronchi to the
bronchioles?
a) Mucosa
b) Muscularis
¢) Submucousal
d) Cartilage plates
e) Adventitia
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6) Which of the following best describes the epithelial layer of the small bronchioles?
a) Simple cuboid epithelium with Clara cells
b) Pseudostratified cuboid epithelium with ciliated cells
¢) Simple columnar epithelium with Clara cells
d) Pseudostratified columnar epithelium with ciliated cells
e) Extensive cartilage plates, especially in smokers
7) Which of the following statements is true?
a) As bronchiole size decreases, Goblet cells increase
b) As bronchiole size decreases, Clara cells decrease
c¢) Clara cell protein (CC16) prevents luminal adhesion
d) CC16 is most important during inspiration
e) With lung injury, CC16 would increase in bronchoalveolar lavage and decrease
in blood serum
8) Which of the following respiratory areas is considered transitional between the
portions of the air passage?
a) Bronchioles
b) Bronchi
c¢) Trachea
d) Larynx
e) Alveoli
9) Which of the following are thin-walled, polyhedral shaped, and are involved directly
in gas exchange?
a) Bronchioles
b) Bronchi
c¢) Trachea
d) Larynx
e) Alveoli
10) Which of the following is NOT true regarding type II alveolar cells?
a) They produce type I pneumocytes
b) They produce type II pneumocytes
¢) They produce surfactant
d) They tend to bulge into air spaces like Clara cells
e) They are mostly thin squamous cells
11.1) What is the major role of dipalmitoylphosphatidylcholine (DPPC)?
a) Increases surface tension
b) Reduces surface tension
c¢) Dilates bronchioles
d) Constricts bronchioles
e) Secretes mucus
11.2) Which of the following is responsible for surfactant homeostasis as well as
modulating the immune response to viruses, bacteria, and fungi?
a) Surface protein A (SP-A)
b) Surface protein B (SP-B)
¢) Surface protein C (SP-C)
d) Surface protein D (SP-D)
e) DPPC
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12) Which of the following is only present in the thick portion of the air-blood barrier?
a) Type I epithelial cells
b) Surfactant layer
c¢) Fused basal lamina
d) Lymph vessels
e) Capillary endothelial cell
13) Which of the following is NOT true regarding alveolar macrophages?
a) They function in the connective tissue of the septum
b) They function in the air space of the alveolus
c¢) They phagocytize and digest mycobacterium, preventing re-infection
d) They scavenge particulates such as dust and pollen
e) They can scavenge red blood cells that enter the alveolus in heart failure
14) Which of the following is supplied by the pulmonary circulatory system?
a) Left lung parenchyma
b) Right lung parenchyma
¢) Bronchioles
d) Bronchi
e) Alveoli
15) The lung has dual lymphatic drainage for the parenchyma and the lung surface.
Which of the following is NOT the common lymph drainage pattern of the lung?
a) Right inferior lobe toward the right bronchus
b) Left inferior lobe toward the left bronchus
c¢) Right superior lobe toward the right bronchus
d) Left superior lobe toward the left bronchus
e) Left inferior lobe toward the right bronchus
16.1) What type of tissue makes up the “Adam’s Apple”?
a) Compact bone
b) Hyaline cartilage
¢) Spongy bone
d) Fibrocartilage
e) Elastic cartilage
16.2) What cell type is most numerous in olfactory mucosa?
a) Basal cells
b) Brush cells
¢) Olfactory cells
d) Sustentacular cells
e) None of the above

16.3) In what structure does gas exchange NOT occur? % L |
a) Terminal bronchiole F v s ,‘%;
b) Respiratory bronchiole ! LA O
¢) Alveolar duct LY b i ?.{
d) Alveolar sac b > \:,
e) Alveoli g

16.4) Which of the following is shown here? >>>>>> 2 ¥ ,é"
a) Olfactory mucosa Mo AR e g‘f)"'
b) Respiratory mucosa g ¢ % v i
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c¢) Tracheal cartilage
d) Bronchial cartilage
e) Alveolar structure
16.5) Which of the following is shown here? >>>>>>>>>>>>>>
a) Olfactory mucosa
b) Respiratory mucosa
c¢) Tracheal cartilage
d) Bronchial cartilage
e) Alveolar structure
16.6) Which of the following is shown here? >
a) Olfactory mucosa
b) Respiratory mucosa
c¢) Tracheal cartilage
d) Bronchial cartilage
e) Alveolar structure
16.7) Which of the following is shown here? >>>>>>>>>>>>>
a) Olfactory mucosa
b) Respiratory mucosa
¢) Tracheal cartilage o
d) Bronchial cartilage <
e) Alveolar structure '
16.8) Which of the following is shown here? >>>>>
a) Olfactory mucosa
b) Respiratory mucosa
c¢) Tracheal cartilage
d) Bronchial cartilage : :
e) Alveolar structure e/ W o

Respiratory #2 — Biochemistry
1.1) A child presents with excessively thick secretions and recurrent bacterial infections
of S. aureus. The patient complains of copious, odiferous stools. A vitamin A deficiency
is found. Cystic fibrosis (CF), an  disorder, is suspected. The most common
diagnostic test for this patient would involve measuring sweat levels of .

a) Autosomal dominant; Sodium

b) Autosomal recessive; Sodium

¢) Autosomal dominant; Chloride

d) Autosomal recessive; Chloride

e) X-linked; Potassium
1.2) Which of the following would NOT be used in the management of cystic fibrosis?

a) Supplemental pancreatic enzymes

b) Supplemental water-soluble vitamins

c¢) Antibiotic therapy

d) Vigorous chest physical therapy

e) Surgical intervention
1.3) A patient presents with signs and symptoms of emphysema. They state that they’ve
smoked half of a pack of cigarettes a day for the last 20 years (10 pack years). Physical
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exam reveals an enlarged liver and icterus. Testing reveals a deficiency in the serine
protease inhibitor (serpin) alphal-antitrypsin. Which of the following is not being broken
down in this patient, leading to their symptoms?

a) Angiotensin converting enzyme

b) DPPC

c) Elastase

d) CCl16

e) Surfactant
2.1) In most patients with cystic fibrosis, what type of mutation occurs in the gene that
encodes for the protein product cystic fibrosis transmembrane regulator (CFTR)?

a) Nonsense mutation

b) Missense mutation

¢) Silent mutation

d) Base-pair repeat sequence

e) Triple-base-pair deletion
2.2) Which of the following mutant alleles (proteinase inhibitor genotypes) seen in
alphal-antitripsin deficiency has the least alphal-antitripsin activity and thus is the most
likely to cause emphysema and GI disease?

a) SS

b) SZ

c)ZZ

d) MM

e) MZ
2.3) Alphal-antitripsin deficiency usually involves which of the following on
chromosome 14?

a) Nonsense mutation

b) Missense mutation

¢) Silent mutation

d) Base-pair repeat sequence

e) Triple-base-pair deletion
3) Which of the following is used most commonly for the detection of cystic fibrosis in
children and the fetus via amniocentesis or chorionic villus sampling (CVS)?

a) Hybridization

b) Northern blotting

¢) Western blotting

d) Southern blotting

e) Polymerase chain reaction (PCR)
4) Which of the following is NOT a fundamental feature of the oxygen transport and
storage systems?

a) The carrier molecule (Hb) should have a higher oxygen affinity when oxygen is

present in the lungs

b) The storage molecule (Mb) should have a lower oxygen affinity than Hb at low

oxygen tension

¢) Hb should be able to transport CO2 back to the lungs for removal

d) HB should release oxygen more readily to working muscle than resting muscle

e) Hb should have a lower oxygen affinity in the tissues than in the lungs
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5.1) The oxygen-holding heme pocket formed by a myoglobin molecule consists of how
many alpha-helices?

a)3

b) 4

c)6

d) 8

e)9
5.2) The heme pocket formed by methylene bridges in hemoglobin consists of how many
co-planar pyrrole rings, making a porphyrin ring (protoporphyrin IX) which includes the
proximal histidine (his F8) and distal histidine (his E7)?

a)3

b) 4

c)6

d) 8

e)9
6) According to a rectangular hyperbolic saturation curve, in which of the following
locations are hemoglobin molecules more likely to be in the T-state, as opposed to the R-
state?

a) Pulmonary vein

b) Pulmonary artery

¢) Aortic arch

d) Renal arteries

e) Arterioles
7.1) A patient presents with difficulty breathing, chest pain, and pallor after working on
his water heater. An arterial blood gas (ABG) shows lower oxygen saturation than
recorded by the pulse oximeter. The clinician suspects carbon monoxide (CO) poisoning.
Which of the following describes the irreversible interaction of CO and hemoglobin?

a) CO affinity is 2 times greater than oxygen affinity in hemoglobin

b) CO affinity is 20 times greater than oxygen affinity in hemoglobin

¢) CO affinity is 200 times greater than oxygen affinity in hemoglobin

d) CO affinity is 2,000 times greater than oxygen affinity in hemoglobin

e) CO affinity is 20,000 times greater than oxygen affinity in hemoglobin
7.2) Patients with carbon monoxide poisoning will often present with a cherry red skin
appearance.

a) True

b) False
8) HbF is the principle form of hemoglobin from about 7 months prior to birth to about 1
month after birth, when it goes through what conversion to become HbA?

a) The 2 alpha subunits are replaced with alpha subunits

b) The 2 alpha subunits are replaced with beta subunits

¢) The 2 gamma subunits are replaced with alpha subunits

d) The 2 gamma subunits are replaced with beta subunits

e) The alpha and gamma subunits bind together with HbA2
9) Most of the CO2 in blood is carried by hemoglobin in what form, which liberates
hydrogen ions and thus acts as a buffer?

a) Bicarbonate

DO NOT DISTRIBUTE -6-



Respiratory 14Mar2009

b) Carbamate

c¢) Carbonic acid

d) Water (H20)

e) Cyanide
10) Which of the following is true regarding the Bohr effect?

a) Increasing CO?2 in blood raises the hemoglobin affinity for oxygen

b) Increasing blood pH raises the myoglobin affinity for oxygen

c¢) Decreasing blood pH raises the myoglobin affinity for oxygen

d) Increasing blood pH raises the hemoglobin affinity for oxygen

e) Decreasing blood pH raises the hemoglobin affinity for oxygen
11) Which of the following is true regarding 2,3-bis-phosphoglycerate (BPG), also
known as diphosphoglycerate (DPG)?

a) Since Hb is a tetramer acting as a dimer, it binds 4 molecules of BPG

b) Fetal Hb has a lower affinity for oxygen than HbA

¢) BPG binds fetal Hb more strongly than HbA

d) Without BPG, Hb would pick up very little oxygen in the lungs

e) Without BPG, Hb would unload very little oxygen in the tissues
12.1) In sickle cell hemoglobin (HbS and HbC), what amino acid replacement occurs at
position 6 of the beta-chain, which is not a problem as long as oxygenation is
maintained?

a) Gly to Val

b) Val to Phe

¢) Glu to Gly

d) Ser to Asn

e) Glu to Val
12.2) Approximately 8% of African Americans are carriers for homozygous HbS (sickle
cell anemia). What is the incidence in African Americans of this common
hemoglobinopathy?

a) 1 in 50

b) 1 in 250

¢) 11n 500

d) 1 in 1000

e) 1 in 2500
12.3) Which of the following people, who is heterozygous for HbS (sickle cell trait), may
experience symptoms of sickle cell anemia?

a) A native living in the malaria-ridden Sub-Saharan Africa

b) A tourist on a skiing vacation to the Swiss Alps

¢) A long-distance or marathon runner

d) A type I diabetic who forgot to take their insulin

e) A sedentary individual with a high cholesterol diet
12.4) A patient presents with difficulty breathing and general cyanosis. Previous genetic
testing revealed a condition where His F8 was replaced with tyrosine, favoring an Fe(III)
state in hemoglobin. Which of the following is most likely?

a) Heterozygous HbS — Sickle cell trait

b) Homozygous HbS — Sickle cell anemia

¢) Heterozygous HbM — Methemoglobinemia
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d) Homozygous HbC — Crystallization trait

e) Heterozygous HbC — Crystallization anemia
12.5) Alpha-thalassemias are most commonly caused by  and beta-thalassemias are
most commonly caused by .

a) Insertions; Deletions

b) Deletions; Point mutations

¢) Point mutations; Repeat sequence mutation

d) Repeat sequence mutation; Insertions

e) Point mutations; Deletions
12.6) A pregnant mother from southeast Asia undergoes genetic testing on her fetus. The
results show Hb Barts and massive generalized fluid accumulation. What is the likely
prognosis for the newborn?

a) Asymptomatic

b) Mild anemia

¢) Minor RBC abnormalities

d) Moderately severe hemolytic anemia

e) Spontaneous abortion or stillbirth
12.7) Which of the following leads to HbH disease?

a) 1 missing alpha-gene

b) 2 missing alpha-genes

¢) 3 missing alpha-genes

d) 4 missing alpha-genes

e) Hemoglobin Koln
12.8) A patient is diagnosed with polycythemia (Hemoglobin Chesapeake). Blood tests
reveal a vastly increased concentration of red blood cells. Which of the following is most
likely to be seen in this patient?

a) Increased exercise tolerance

b) Below average respiratory rate

¢) Periods of decreased RBCs

d) Hypoxia

e) Asymptomatic
12.9) Which of the following patients is most likely to have myoglobinuria (dark red
urine)?

a) Myocardial infarction

b) Type II diabetic

¢) Crush injury

d) Pneumonia

e) Sickle cell anemia
12.10) Glycated hemoglobin (HbA1c) can be a useful index for the management of:

a) Myocardial infarction

b) Type II diabetes

¢) Crush injuries

d) Pneumonia

e) Sickle cell anemia

) All of the above
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Respiratory #3 — Physiology: Overview
1) Which of the following is NOT a major function of the lung?
a) Host defense
b) Fluid retention
¢) Metabolism
d) Gas exchange
2) A patient presents with a systemic bacterial infection and high fever. Which of the
following describes how minute ventilation is most likely affected?
a) Increased respiratory frequency
b) Increased tidal volume
c) Either A or B
d) Both A and B
e) Neither A nor B
3) Which of the following is considered the functional unit of the lung?
a) Alveolar sac
b) Alveoli
¢) Hemithorax
d) Segmental bronchi
e) Visceral & parietal pleura
4) What is the perfusion to ventilation (V/Q) ratio for the lung?
a) Total alveolar ventilation / Total peripheral resistance
b) Total alveolar ventilation * HR * SV
c¢) Total alveolar ventilation / (HR * SV)
d) Minute ventilation * HR * SV
e) Minute ventilation / (HR * SV)
5) Which of the following is NOT true regarding the alveolar-capillary membrane?
a) 02 and CO2 actively diffuse across the membrane barrier
b) The gas exchange barrier is about 1-2 micrometers in thickness
¢) The membrane contains type 1 alveolar epithelial cells, capillary endothelial
cells, and their basement membranes
d) Gas exchange occurs through a mesh-like network of capillaries and alveoli
e) RBCs pass through the network in less than one second
6) Which of the following describes the shape of the carbon dioxide (CO2) dissociation
curve in blood?
a) Sigmoidal
b) Exponential
c) Elliptical
d) Inverse
e) Linear
7.1) What is the normal range for arterial blood oxygen tension (PaO2) when doing an
arterial blood gas (ABG)?
a) 40-60mmHg
b) 60-80mmHg
¢) 80-100mmHg
d) 100-120mmHg
e) 120-140mmHg
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7.2) What is the normal range for arterial blood carbon dioxide tension (PaCO2) when
doing an arterial blood gas (ABG)?

a) 15-25mmHg

b) 35-45mmHg

¢) 55-65mmHg

d) 75-85mmHg

e) 95-105mmHg
7.3) What is the normal range for arterial bicarbonate (HCO3-) when doing an arterial
blood gas (ABG)?

a) 21-28mmol/L

b) 35-42mmol/L

¢) 49-56mmol/L

d) 63-71mmol/L

e) 77-85mmol/L
7.4) Which of the following is described the by equation VT * (PACO2 — PECO2) /
PACO2? (VT= tidal volume, PACO2 = alveolar PCO2, PECO2 = expired PCO2)

a) TLC, total lung capacity

b) VC, vital capacity

¢) RQ, respiratory quotient

d) VDS, physiologic dead space

e) RV, residual volume
8) Which of the following is NOT true regarding the mucociliary transport system?

a) Periciliary fluid is produced by ciliary columnar epithelial cells

b) Cilia beat and propel mucous towards the mouth

¢) Mucous is composed primarily of glycoproteins

d) The mucociliary system captures particulates that are eventually swallowed

e) The mucous layer is produced by Clara cells
9) A defect resulting in poor production of surfactant by type II epithelial cells would
most likely lead to which of the following?

a) Pneumonia

b) Pleural effusion

c) Atelectasis

d) Hypoventilation

e) Pulmonary edema
10.1) Chemoreceptors at the carotid artery and aortic arch sense  , and
chemoreceptors near the ventral lateral surface of the brainstem sense .

a) Blood oxygenation; CO2 surface tension

b) Blood oxygenation; O2 surface tension

¢) CO2 surface tension; Blood oxygenation

d) O2 surface tension; Blood oxygenation

e) O2 surface tension; CO2 surface tension
10.2) Stimulation of the peripheral nervous system leads to:

a) Airway constriction, blood vessel dilation, increased secretions

b) Airway dilation, blood vessel constriction, increased secretions

¢) Airway constriction, blood vessel dilation, decreased secretions

d) Airway dilation, blood vessel constriction, decreased secretions
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e) Airway dilation, blood vessel dilation, increased secretions
11.1) Which of the following is NOT part of the physiologic unit of the lung?

a) Alveoli

b) Alveolar sac

c¢) Alveolar duct

d) Segmental bronchiole

e) Respiratory bronchiole
11.2) Approximately what percentage of a normal breath does not participate in gas
exchange (anatomical dead space)?

a) 10%

b) 20%

c) 30%

d) 40%

e) 50%
11.3) The volume of air left in the lungs at the end of passive expiration is known as:

a) Expiratory Reserve Volume (ERV)

b) Residual Volume (RV)

¢) Tidal Volume (VT)

d) Functional Residual Capacity (FRC)

e) Total Lung Capacity (TLC)
12.1) A respiratory syncytial virus is most likely to cause bronchitis of the small airways
in what patient population?

a) Elderly

b) Diabetics

c¢) Alcoholics

d) Smokers

e) Infants
12.2) Asthma is a chronic inflammatory airway disease with reversible bronchospasm
that affects:

a) The upper airway only

b) The large airways only

¢) The small airways only

d)A&B

e)B&C
12.3) A patient presents with severe difficulty breathing due to destroyed alveolar walls,
septa, and pulmonary capillary beds. There are large air spaces and decreased surface
area for gas exchange. What patient population is most likely to develop this disease?

a) Caucasians

b) Diabetics

c¢) Alcoholics

d) Smokers

e) Infants
13.1) Which of the following is NOT true regarding the lung?

a) The lung has dual circulation

b) The lung can accommodate large volumes of blood at low pressures

c¢) Inspiration results in negative intrathoracic pressure
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d) Because of surfactant, the pressure required to keep an alveolus inflated

decreases as lung volume increases

e) The respiratory center of the brain is located in the medulla
13.2) A 21-year-old man presented to the student health clinic with a 24-hour history of
high fever, chills, cough, and left-sided chest pain. On auscultation, the examiner noted
markedly decreased breath sounds with a few abnormal sounds due to opening of airways
that closed during the previous exhalation (crackles), posteriorly at the lower edge of the
left rib cage. What will a chest x-ray most likely reveal?

a) Nothing abnormal

b) An infiltrate in the right middle lobe

¢) An infiltrate in the basilar segments of the left lower lobe

d) An infiltrate in the superior segment of the left lower lobe

e) An infiltrate in the lingual segment of the left upper lobe
13.3) A 52-year-old man who has smoked two packs of cigarettes per day for the past 20
years (40 pack years) experiences increased cough productive of copious amounts of
yellow-green mucus and increased shortness of breath. Which of the following statements
about [Vdot]/[Qdot] is most likely true?

a) There is no effect on ventilation or perfusion

b) Both perfusion and ventilation to the lung are decreased equally

c¢) Perfusion to the lung will be increased while ventilation will be normal

d) Perfusion to the lung will be affected more than ventilation to the alveoli

e) Ventilation to the alveoli will be affected greater than any changes to perfusion
13.4) A 30-year-old man presents with infertility due to immotile sperm. This condition
affects all ciliated structures within the body. Which of the following statements about
this patient is most likely true?

a) He is at risk for the development of emphysema with destruction of alveoli and

septa and the formation of large air spaces

b) He is at risk for abnormalities in immune defense in association with changes

in mucociliary transport resulting in mucus retention and secondary infection

¢) He is at no greater risk for lung disease than are other individuals his age

d) He is at risk for localized lung disease because of a localized abnormality in the

structure of his lung

e) None of the above
13.5) An infant boy is born prematurely after 27 weeks of gestation, weighing only two
pounds. Which of the following is NOT true about this patient?

a) This infant will have a normal level of oxygen and carbon dioxide

b) Surfactant replacement therapy should be administered

c¢) This infant will experience significant atelectasis

d) Ventilation in this infant will be decreased

e) All of the above

Respiratory #4 — Physiology: Mechanical Properties of the Lung & Chest Wall
1.1) Which of the following is measured via a spirometer with the subject inhaling
maximally then forcefully exhaling fully?

a) TLC, total lung capacity

b) VC, vital capacity
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¢) VT, tidal volume
d) FRC, functional residual capacity
e) RV, residual volume
1.2) What is the normal (physiologic) RV/TLC ratio?
a) Less than 50%
b) Greater than 50%
c) Less than 25%
d) Greater than 25%
e) Less than 5%
1.3) In restrictive disease (e.g. pulmonary fibrosis), . In obstructive disease (e.g.
asthma or COPD), .
a) RV is increased; TLC is decreased
b) RV is decreased; TLC is increased
¢) TLC is increased; RV is decreased
d) TLC is decreased; RV is increased
2.1) Which of the following can NOT be measured by spirometry?
a) FRC, functional residual capacity
b) TV, tidal volume
¢) RV, residual volume
d) ERV, expiratory reserve volume
e) IRV, inspiratory reserve volume
2.2) Which of the following lung volume and capacity equations is INCORRECT? (IC =
inspiratory capacity)
a) TLC =IRV + TV + ERV + RV
b) VC=IRV + TV + ERV
c) FRC = ERV + RV
d) IC=TV + 1RV
e) IRV=IC+RV
3.1) Which of the following decreases when chest wall muscles are weak and increases
with an airway obstruction due to elastic recoil of the lungs?
a) FRC, functional residual capacity
b) TV, tidal volume
¢) RV, residual volume
d) IC, inspiratory capacity
e) IRV, inspiratory reserve volume
3.2) Emphysema has what affect on the pressure versus vital capacity curve?
a) Pressure is decreased and vital capacity is decreased
b) Pressure is decreased and vital capacity is increased
c¢) Pressure is increased and vital capacity is decreased
d) Pressure is increased and vital capacity is increased
4) Which of the following is true regarding the RV/TLC ratio?
a) It is increased in restrictive disease and decreased in obstructive disease
b) It is increased in restrictive disease and increased in obstructive disease
c) It is decreased in restrictive disease and decreased in obstructive disease
d) It is decreased in restrictive disease and increased in obstructive disease
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5.1) Compliance is greatest (and elastance lowest) at which of the following lung
capacities?

a) TLC

b) VC

c) IC

d) FRC
5.2) Which of the following would result in a non-compliant lung?

a) COPD

b) Asthma

¢) Emphysema

d) Pulmonary fibrosis
6.1) The pressure across the respiratory system is zero during which of the following?

a) FRC

b) TLC

c) VC

d) IC

e) All of the above
6.2) During quiet breathing, the diaphragm is responsible for what percentage of the
pressure gradient?

a) 5%

b) 25%

¢) 50%

d) 75%

e) 95%
6.3) At volumes greater than  of TLC, the chest wall is recoiling .

a) 40%; Inward

b) 40%; Outward

¢) 60%; Inward

d) 60%; Outward
6.4) On exhalation, the diaphragm moves higher into the chest (elastic recoil), the
intrapleural pressure | and the alveolar pressure

a) Decreases; Decreases

b) Decreases; Increases

¢) Increases; Increases

d) Increases; Decreases
6.5) Which of the following is NOT true regarding chronic bronchitis?

a) RV/TLC increases

b) The chest becomes barrel-shaped

¢) The diaphragm becomes more dome-shaped

d) There is impaired movement of the diaphragm

e) The length-force relationship of the diaphragm muscle fibers is sub-optimal
7) During thoracic surgery, the chest wall is opened and the patient sustains a
pneumothorax. This situation can be life threatening if which of the following occurs in
relation to atmospheric (barometric) pressure, PB?

a) Lung pressure < PB

b) Lung pressure > PB
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c¢) Intrapleural pressure < PB

d) Intrapleural pressure > PB

e) None of the above
8.1) What is the major site of airway resistance?

a) Trachea

b) Large bronchi

¢) Medium bronchi

d) Small bronchi

e) Alveoli
8.2) What is the airway resistance (RAW) for a patient with an average flow during tidal
inspiration of 0.25L/sec, alveolar pressure (PA) of 0.4mmHg, and barometric pressure
(PB) at the mouth of OmmHg?

a)0.4/025=1.6

b) 0.25/0.4=0.625

c)0.4*0.25=0.1

d) 0.25+0.4=0.65

e)0.4-0.25=0.15
9) Turbulent flow detected on auscultation would be most likely in which of the
following cases?

a) Small airways with low flow

b) Small airways with high flow

c¢) Large airways with low flow

d) Large airways with high flow
10) What is the typical value for airway resistance?

a) 0.15mmHg/L/sec

b) 0.6mmHg/L/sec

¢) 1.3mmHg/L/sec

d) 1.6mmHg/L/sec

e) 1.99mmHg/L/sec
11) Which of the following is NOT true regarding airway resistance (RAW or AWR)?

a) Lung volume is the most important factor affecting airway resistance

b) Patients with status asthmaticus would benefit from oxygen/nitrogen more than

oxygen/helium due to decreased airway resistance

c¢) Patients with increased resistance have greater lung volumes

d) During a dive, increased gas density would cause increased resistance

e) Increasing lung volume increases the caliber of the airways
12.1) Which of the following is NOT a major test result from clinical spirometry?

a) Forced vital capacity (FVC)

b) FEV1/FVC ratio

¢) Residual volume (RV)

d) Forced expiratory flow (FEF25-75)

e) Forced expiratory volume in 1 second (FEV1)
12.2) Which of the following is NOT a major function test result during flow-volume
spirometry?

a) Forced vital capacity (FVC)

b) Midmaximal expiratory flow (MMEF)
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¢) Instantaneous flow at 50% vital capacity (VdotMax50)
d) Instantaneous flow at 75% vital capacity (VdotMax75)
e) Peak expiratory flow rate (PEFR)
13) In obstructive disease (e.g. emphysema), increased work is dueto  and breathing
isusually .
a) Loss of lung compliance; Slow and deep
b) Loss of lung compliance; Rapid and shallow
c¢) Increased airway resistance; Slow and deep
d) Increased airway resistance; Rapid and shallow
14.1) All of the following decrease in obstructive pulmonary disease. Which of the
following also decreases in restrictive pulmonary disease?
a) Flow-volume curve slope
b) FEF25-75
c) PEFR
d) FEV/FVC
e) FVC and FEV
14.2) Which of the following pulmonary or structural changes is NOT correct?
a) Movement of the chest wall is restricted in kyphoscoliosis
b) A restricted diaphragm in the 3rd-trimester of pregnancy would decrease FRC
¢) In pulmonary fibrosis, small changes in transpulmonary pressure result in
larger than normal changes in lung volume
d) RV, FRC, and TLC are increased in patients with chronic bronchitis, and lung
compliance is normal
e) RV, FRC, and TLC are increased in patients with emphysema, and lung
compliance increases
15.1) Which of the following is the most important pulmonary function measurement?
a) TLC, total lung capacity
b) VC, vital capacity
¢) VT, tidal volume
d) FRC, functional residual capacity
e) RV, residual volume
15.2) The major site of airway resistance occurs within the first  generations of
airway branching.
a)?2
b) 4
c)6
d) 8
e) 10
15.3) In patients with chronic obstructive pulmonary disease (COPD), the equal pressure
point can be found closer to the alveolus at any lung volume.
a) True
b) False, it is further from the alveolus
15.4) In COPD, there is an increased surface area for gas exchange (DLCO).
a) True
b) False, DLCO is decreased
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15.5) A 77-year-old man complains of shortness of breath with activities of daily living.
He has smoked one pack of cigarettes per day for the past 55 years (55 pack years). He
has a barrel chest and breath sounds are distant, especially over the apices. His FVC,
FEV1, and FEV1/FVC are markedly reduced with a significant elevation in the RV/TLC
due to a marked increase in RV. His diffusion capacity for carbon monoxide (DLCO) is
reduced. What lung disease is most likely?

a) Asthma

b) Chronic bronchitis

¢) Emphysema

d) Pulmonary fibrosis

e) Respiratory distress syndrome
15.6) A 77-year old man complains of shortness of breath with activities of daily living.
He has smoked 55 pack years, has a barrel chest, and distant breath sounds over the
apices. His FVC, FEV1, and FEV1/FVC are reduced with elevation in RV/TLC due to a
marked increase in RV. His DLCO is reduced. On chest x-ray, what would most likely be
found?

a) A dome-shaped diaphragm with clear lung fields

b) A dome-shaped diaphragm with increased lung markings

c¢) A flattened diaphragm with bullae in the apices and few visible lung markings

d) A flattened diaphragm with increased lung markings in both fields

e) Increased lung markings localized to the apices of both lungs
15.7) A 59-year-old man is admitted to the ICU for shortness of breath caused by an
exacerbation of emphysema. He previously smoked two packs of cigarettes per day for
40 years (80 pack years). His respiratory rate is 40breaths/min with accessory muscle use.
His physician decides to mechanically ventilate him and temporarily paralyze him with
medication. The ventilator is set for 12breaths/min with tidal volume of 1000mL. The
ventilator measures airway pressures at the end of each delivered breath (no airflow),
giving an airway pressure of 25cm H2O. The ventilator then allows him to passively
exhale, and the airway pressure returns to zero (PB). What is the compliance of his
respiratory system?

a) SmL/cm H20

b) 100mL/cm H20

¢) 20mL/cm H20

d) 40mL/cm H20

e) S5mL/cm H20
15.8) A patient is placed on a ventilator set at 12breaths/min with a tidal volume of
1000mL. The ventilator measures airway pressures at the end of each delivered breath
(no airflow), giving an airway pressure of 25cm H2O. The ventilator then allows him to
passively exhale, and the airway pressure returns to zero (PB). On further examination,
the physician notes that the patient has bilateral wheezes when she listens to his chest.
His RAW is measured ((Pao — Palv)/Flow). The peak airway pressure is 35cm H20 and
the airflow is 1L/sec. The physician occludes the airway at the point of peak airway
pressure (end inspiration), and measures 25cm H20. what is the total RAW, including the
endotracheal tube?

a) 2cm H20/L/sec

b) Sem H20/L/sec
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¢) 8cm H20/L/sec

d) 10cm H20/L/sec

e) 20cm H2O/L/sec
15.9) A 30-year-old woman, nonsmoker, presents with a 1-week history of an upper
respiratory tract (URT) infection and coughing up blood (hemoptysis). She has a history
of two previous episodes of pneumonia in the right lung. On physical examination, her
pulse is 90/min, respirations are 24/min, and blood pressure is 110/72. On lung
auscultation, inspiratory and expiratory wheezes are noted over the right upper lobe. On
the chest radiograph, a small patchy infiltrate in the right upper lobe with a suggestion of
a mass lesion and volume loss is observed. On bronchoscopy, a nodular tumor mass
protruding into the lumen of the right upper lobe bronchus is found. Which of the
following is most likely?

a) Obstructive pulmonary disease associated with a loss of elastic recoil

b) Obstructive pulmonary disease associated with an increase in airway resistance

¢) Restrictive pulmonary disease associated with interstitial pneumonitis

d) Restrictive pulmonary disease associated with muscle weakness

e) Pulmonary vascular disease associated with pulmonary hypertension
15.10) If esophageal pressure changes from -5cm H20 to -10cm H2O as a patient breaths
(change in 1L), what is the compliance?

a) 0.1L/cm H20

b) 5SL/cm H20

¢) 0.2L/cm H20

d) 10L/em H20
15.11) A 16-year-old athlete presents with chest tightness during activity and
occasionally at rest. On physical exam, the lungs are clear. A grade 1/6 systolic murmur
is noted along the right border of the heart without radiation. During a pulmonary
function test, FEF25-75 is decreased but significantly improves with inhalation of
albuterol. Which of the following is most likely?

a) Obstructive pulmonary disease with reversibility

b) Irreversible obstructive pulmonary disease

¢) Restrictive pulmonary disease with reversibility

d) Irreversible restrictive pulmonary disease

e) Pulmonary vascular disease
15.12) A 18-year-old female with asthma presents with acute asthma exacerbation of
moderate severity. Pulmonary function tests at this time might reveal:

a) Decreased FVC, FEV1, FEV1/FVC, expiratory flow rates with increased RV

b) Decreased FVC, FEV1, expiratory flow rates with normal RV and FEV1/FVC

¢) Normal FVC, FEV1, FEV1/FVC, expiratory flow rates and RV decreased

d) Normal pulmonary function

e) Normal FVC, FEV1, expiratory flow rates with increased FEV1/FVC and RV
15.13) A 35-year-old man is seen for a physical exam. History is remarkable for a 15-
year history of smoking one pack of cigarettes per day (15 pack-years). He denies any
respiratory symptoms including cough or increased mucous production. He is physically
active and denies physical limitation. Which of the following is most likely true?

a) A chest radiograph will reveal abnormalities in the lungs

b) An exercise stress test will demonstrate coronary artery syndrome
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¢) The diffusion capacity for carbon monoxide (DLCO) will be abnormal

d) A sputum culture will demonstrate evidence of infection

e) Pulmonary function tests will reveal early airway obstruction with decreased
expiratory flow rates

Respiratory #5 — Physiology: Ventilation, Perfusion, & Their Relationship
1) Which of the following describes alveolar ventilation?

a) Tidal volume * Respiratory rate

b) Dead space * Respiratory rate

¢) (Tidal volume — Dead space) * Respiratory rate

d) (Tidal volume + Dead space) * Respiratory rate

e) Tidal volume — Dead space
2) Which of the following describes physiologic dead space?

a) Gas in the conducting areas of the respiratory system

b) Gas that does not come into contact with alveoli

c¢) Gas that comes into contact with alveoli but cannot cross the barrier

d) Gas that comes into contact with alveoli where there is not enough blood flow

e) Gas that comes into contact with alveoli where blood flow is very rapid
3) Alveolar concentrations of oxygen drop as altitude increases (hypobaric) such that
even while breathing 100% oxygen, the partial pressure is so low that one would die of
hypoxia at 45,000feet. Conversely, at SCUBA depths below 100feet (hyperbaric)
nitrogen partial pressure is so high that one could acquire nitrogen narcosis. What law
accounts for these cases?

a) Boyle Law

b) Henry Law

c¢) Charles Law

d) Graham Law

e) Dalton Law
4.1) What is the partial pressure of atmospheric nitrogen (0.79% N2)?

a) 760mmHg

b) 600mmHg

¢) 563mmHg

d) 160mmHg

e) 150mmHg
4.2) What is the partial pressure of atmospheric oxygen (0.21% 02)?

a) 760mmHg

b) 600mmHg

¢) 563mmHg

d) 160mmHg

e) 150mmHg
4.3) As air enters the respiratory conduction system during ventilation, it is warmed to
body temperature and humidified. If water vapor pressure at body temperature is
47mmHg, which of the following is true?

a) N2 and O2 partial pressures will both increase by 47mmHg

b) N2 and O2 partial pressures will both decrease by 47mmHg

¢) Overall pressure including N2 and O2 partial pressures will increase 47mmHg
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d) Overall pressure including N2 and O2 partial pressures will decrease 47mmHg

e) No change in partial pressures will occur according to the Dalton Law
5.1) Due to the diffusibility of carbon dioxide, the alveolar (A) partial pressure (PACO2)
and the arterial (a) partial pressure (PaCO?2) are equivalent. In normal individuals, the
difference between PAO2 and PaO2 (Aa gradient or A-a gradient) is:

a) Less than 30mmHg

b) More than 30mmHg

c¢) Less than 15mmHg

d) More than 15mmHg

e) Less than ImmHg
5.2) The alveolar air equation is: PAO2 = (PB — PH20) * FIO2 — PACO2/R. FIO2 is the
fraction of inspired air (21% in room air) and R is the respiratory quotient (usually 0.8, or
5 02 molecules in and 4 CO2 molecules out). For clinical purposes, the equation can
simplify to PAO2 = FIO2 * (PB-47mmHg) — 1.2 * (PaCO2). If PaCO?2 increases in the
blood, which of the following is true?

a) PAO2 and PaO2 will increase

b) PAO2 and PaO2 will decrease

¢) PAO2 will increase and PaO2 will decrease

d) PAO2 will decrease and PaO2 will increase

e) None of the above
5.3) Which of the following causes of hypoxia is characterized by a decreased arterial
PO2 and an increased A-a gradient?

a) Hypoventilation

b) Right-to-left cardiac shunt

¢) Carbon monoxide poisoning

d) Ascent to high altitude

e) Anemia
5.4) Which person would be expected to have the largest A-a gradient?

a) Person with pulmonary fibrosis

b) Person at 12,000 feet above sea level

c¢) Person with hypoventilation due to morphine overdose

d) Person with normal lungs breathing 50% O2

e) Person with normal lungs breathing 100% O2
5.5) Given the alveolar gas equation: PAO2 = (PB — 47) * FIO2 — PACO2/R, with
atmospheric pressure of 760mmHg, FIO2 at room air, and a respiratory quotient of 0.8.
What is the approximate PAO2 for a normal individual with a PaCO2 of 40mmHg?

a) 80

b) 90

c) 100

d) 110

e) 120
5.6) Using the alveolar gas equation, what is the approximate PAO2 for a patient with
Pa02 of 65mmHg, PaCO2 of 30mmHg, and pHa of 7.57? (Patient also has a significant
A-a gradient)

a) 80

b) 90
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c) 100

d) 110

e) 120
6.1) Hypoventilation is defined as PACO2  and hyperventilation is defined as
PACO2 , with normal PACO2 around 40mmHg.

a) Less than 35mmHg; Greater than 45mmHg

b) Less than 30mmHg; Greater than 50mmHg

c¢) Greater than 45mmHg; Less than 35mmHg

d) Greater than 50mmHg; Less than 30mmHg

e) None of the above
6.2) Hyperventilation has what affect on cerebral perfusion?

a) Increased blood flow to the brain

b) Decreased blood flow to the brain
7) During tidal volume breathing, which of the following areas has the most ventilation
(effect greatest at RV and least at TLC)?

a) Lung apex

b) Mid-lung

c¢) Lung base

d) Ventilation is equivalent at all areas
8) The bronchopulmonary anastomosis adds a small amount of oxygen-poor blood
(anatomic shunt) to which of the following oxygen-rich vessels?

a) Pulmonary artery

b) Coronary artery

c¢) Capillary artery

d) Bronchial artery

¢) Pulmonary vein
9) What is the driving pressure of the pulmonary circuit if the average pulmonary arterial
pressure i1s 14mmHg, the right ventricular pressure is 25mmHg, the left ventricular
pressure i1s 120mmHg, the right atrial pressure is 3mmHg, and the left atrial pressure is
8mmHg?

a) 25mmHg — 14mmHg = 1 ImmHg

b) 14mmHg + 25mmHg = 39mmHg

¢) 14mmHg — 8mmHg = 6mmHg

d) 8mmHg + 14mmHg = 22mmHg

e) 14mmHg — 3mmHg = 1 ImmHg
10) Which of the following describes the Starling forces that would lead to pulmonary
edema?

a) High capillary hydrostatic pressure or low interstitial oncotic pressure

b) High capillary hydrostatic pressure or high interstitial oncotic pressure

¢) Low capillary hydrostatic pressure or low interstitial oncotic pressure

d) Low capillary hydrostatic pressure or high interstitial oncotic pressure
11) What is the major mechanism of pulmonary edema in acute respiratory distress
syndrome (ARDS) caused by microvascular injury (neutrophil activation major
pathogenesis mechanism)?

a) Increased permeability

b) Decreased permeability

DO NOT DISTRIBUTE -21-



Respiratory 14Mar2009

¢) Increased hydrostatic pressure

d) Impaired lymphatic outflow

e) Increased central venous pressure
12) Which of the following describes characteristics of the pulmonary vessels?

a) Low pressure at rest and low pressure during exercise

b) Low pressure at rest and high pressure during exercise

c¢) High pressure at rest and low pressure during exercise

d) High pressure at rest and high pressure during exercise

e) High resistance and low compliance
13) Which of the following describes distention and recruitment of pulmonary vessels
with changes in pulmonary blood flow and pulmonary vascular resistance?

a) Pulmonary capillaries are recruited during low flow and are not distensible

b) Pulmonary capillaries are recruited during high flow and are not distensible

¢) Pulmonary capillaries are recruited during low flow and are highly distensible

d) Pulmonary capillaries are recruited during high flow and are highly distensible
14) Bronchiectasis (chronic dilatation of one or more bronchi, usually as a result of
infection) would most likely lead to:

a) Decreased bronchial circulation

b) Increased bronchial circulation

¢) Decreased capillary circulation

d) Increased capillary circulation

e) None of the above
15) Total pulmonary vascular resistance is the lowest at which of the following?

a) Expiratory Reserve Volume (ERV)

b) Residual Volume (RV)

¢) Tidal Volume (VT)

d) Functional Residual Capacity (FRC)

e) Total Lung Capacity (TLC)
16) Which of the following is the most potent constrictor of pulmonary vessel smooth
muscle, leading to decrease blood flow in the lungs?

a) Endothelin

b) Leukotrienes

¢) Angiotensin

d) Hypoxia

¢) Thromboxane A2
17) Which of the following is NOT true when comparing regional differences in
ventilation, perfusion, V/Q ratio, and pH?

a) The V/Q ratio at the apex is > 1

b) The V/Q ratio at the base is < 1

¢) PCO?2 is lower at the base

d) PO2 is higher at the apex

e) pH is lower at the apex
18) Perfusion is highest at the lung:

a) Apex

b) Base

c¢) Both
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19) Which of the following venous admixtures is responsible for the Aa gradient of
<15mmHg in normal individuals?

a) Ventricular septal defect

b) Atrial septal defect

¢) Pulmonary vein backflow

d) Anatomical aortic shunt

e) Bronchopulmonary anastamosis
Match the disorder with the sea level partial pressure cutoff:

20.1) Hypercapnia a) 80mmHg
20.2) Hypoxia b) 60mmHg
20.3) Hypocapnia ¢) 42mmHg

20.4) Arterial hypoxemia d) 35mmHg
20.5) Which of the following is the most common cause of hypoxemia?

a) Anatomical shunt

b) Physiological shunt

¢) High V/Q mismatch

d) Low V/Q mismatch

e) Hypoventilation
21.1) A patient presents with atelectasis, which is the most common cause of a(n)
shunt because the

a) Anatomical shunt; Perfused area has low ventilation

b) Anatomical shunt; Perfusion bypasses the lungs

c¢) Physiological shunt; Perfused area has low ventilation

d) Physiological shunt; Perfusion bypasses the lungs
21.2) Giving a patient with cyanotic congenital heart disease (anatomical shunt) 100%
oxygen via non-rebreather mask can abolish any hypoxemia.

a) True

b) False
22) A low V/Q will have what affect on the Aa gradient?

a) There will be an increased Aa gradient

b) There will be a decreased Aa gradient

c¢) No change in Aa gradient will occur

d) The Aa gradient will fluctuate between high and low
23) If ventilation is halved (hypoventilation), arterial CO2 will double. What affect will
this have on the Aa gradient?

a) There will be an increased Aa gradient

b) There will be a decreased Aa gradient

c¢) No change in Aa gradient will occur

d) The Aa gradient will fluctuate between high and low
24.1) A 38-year-old mountain climber has the following blood gas values at sea level
(760mmHg): PaO2 = 96mmHg, PaCO = 40mmHg, pH = 7.40, and FIO2 = 0.21. He
climbs to the top of Pikes Peak, with barometric pressure of 445mmHg. What is his PaO2
at the top of his climb?

a) 24mmHg

b) 34mmHg

c) 44mmHg
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d) 54mmHg

e) 64mmHg
24.2) An 80-year-old man is admitted to the hospital in acute respiratory distress resulting
from emphysema complicated by pneumonia. He is conscious but confused, disoriented,
and slow to respond to questions. He uses accessory muscles to breath, and there is
decreased chest expansion and motion of the diaphragm. His blood pressure is low at
90/65, and he has poor capillary refill. The patient is started on oxygen therapy with a
24% Venturi mask. An arterial blood gas analysis reveals the following values: pH =
7.33, PaO2 = 48mmHg, PaCO2 = 67mmHg, and HCO3- = 34mEq/L. Which of the
following is the least likely explanation for his hypoxemia?

a) Ventilation-perfusion mismatch

b) Right-to-left intrapulmonary shunt

c¢) Diffusion barrier to gas transfer

d) Low cardiac output

e) Bronchial obstruction
24.3) To further evaluate the cause of hypoxemia in the 80-year-old patient above, the
physician decides to calculate the alveolar to arterial O2 gradient. Which of the following
statements about gas gradients in the lung is FALSE?

a) The alveolar to arterial CO2 gradient in the lung is usually 0

b) The alveolar to arterial O2 gradient in the lung is normally less than 15mmHg

¢) The alveolar to arterial O2 gradient will help the physician determine whether

the hypoxemia is due to hypoventilation or ventilation-perfusion mismatch

d) The alveolar to arterial CO2 gradient is usually greater than 50mmHg

e) The physician needs to know the barometric pressure to calculate the alveolar

02 concentration
24.4) What is the PAO2 — PaO2 (Aa gradient) in the above 80-year-old patient given
760mmHg at sea level and R = 0.8?

a) 2lmmHg

b) 30mmHg

¢) 35mmHg

d) 39mmHg

e) 44mmHg
24.5) A 21-year-old man has abrupt onset of muscle weakness. He is unable to walk and
is having difficulty swallowing. On physical examination, general muscle weakness is
noted. His pulse is 90/min, respirations are 18/min, and blood pressure is 118/60. An
arterial blood gas analysis on room air reveals the following values: pH = 7.30, PaCO2 =
54mmHg, and PaO2 =70mmHg. What is the Aa gradient given 760mmHg at sea level
and R =0.8?

a) ommHg

b) 12mmHg

¢) l6mmHg

d) 20mmHg

e) 26mmHg
24.6) What is the most likely cause of the above 21-year-old patient’s hypoxemia?

a) Ventilation-perfusion mismatch

b) Anatomic shunt

DO NOT DISTRIBUTE -24 -



Respiratory 14Mar2009

c¢) Physiologic shunt
d) Alveolar-capillary block
e) Hypoventilation

Respiratory #6 — Physiology: Oxygen & Carbon Dioxide Transportation
1) Which of the following is NOT a feature of the respiratory system aiding in gas
diffusion?

a) Large surface areas

b) Short gas travel distances

¢) Lack of partial pressure gradient differences

d) Gases with advantageous diffusion properties
2.1) Which of the following describes that the rate of effusion of a gas is inversely
proportional to the square root of the mass of its particles? Ratel/Rate2 = sqrt(M2/M1)

a) Boyle Law

b) Henry Law

c¢) Charles Law

d) Graham Law

e) Dalton Law
2.2) If the molecular mass of a gas (Gasl) is four times the molecular mass of another
(Gas2), how will the diffusion rate compare (Gas1 rate)?

a) Gasl will diffuse at 4 times the rate of Gas2

b) Gasl will diffuse at 2 times the rate of Gas2

c¢) Gasl will diffuse at the same rate of Gas2

d) Gasl will diffuse at 1/2 the rate of Gas2

e) Gasl will diffuse at 1/4 the rate of Gas2
3) According to the Fick Law, the diffusion of gas (VdotGas) across the alveolus would
be inversely proportional to which of the following?

a) Tissue thickness

b) Extra-alveolar pressure

c) Inter-alveolar pressure

d) Gas diffusion constant

e) Surface area
4) DLCO is the classic measurement of the diffusion capacity of the alveolar-capillary
membrane. A patient with pulmonary interstitial fibrosis inhales a single breath of 0.3%
CO2 from residual volume to total capacity, holds their breath for 10 seconds, and then
exhales. Average alveolar pressure of CO2 is measured at 0.lmmHg and 0.25mL of CO2
has been taken up. What is the diffusion capacity for CO2 in this patient? (DLCO =
VdotCO / PACO2)

a) 10mL/min/mmHg

b) 15mL/min/mmHg

¢) 20mL/min/mmHg

d) 25mL/min/mmHg

e) 30mL/min/mmHg
5) Which of the following is generally considered diffusion-limited (versus perfusion-
limited) and has a very low partial pressure in blood due to hemoglobin affinity?

a) 02
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b) CO

c) CO2

d) N20
6) Which of the following is true regarding hemoglobin?

a) It decreases blood oxygen carrying capacity by about 65 times

b) Affinity for oxygen decrease with binding of an oxygen molecule

¢) In adults it is compose of two alpha chains and two gamma chains

d) It cannot carry carbon monoxide at normal temperatures

e) It carries about 5-10% of carbon dioxide in the blood
7) How many structural subunits does myoglobin have?

a)l

b) 2

c)3

d) 4

e) 8
8) A SCUBA diver who normally uses compressed atmospheric air is going to dive using
NOAA Nitrox I (EAN/32, ONM32, Nitrox68), which contains 32% oxygen. If oxygen
toxicity can occur relatively rapidly at PO2 of 1.4atm, what is the deepest this diver
should go (Maximum Operating Depth)?

a) 72 feet (3.125 atm)

b) 96 feet (3.8 atm)

c) 114 feet (4.375 atm)

d) 136 feet (5 atm)

e) 142 feet (5.2 atm)
9) Under resting conditions, hemoglobin leaves the lungs at 75% O2 saturation. How
much of this 75% is used by the tissues at resting conditions?

a) 5%

b) 15%

c) 25%

d) 35%

e) 45%
10) Each hemoglobin molecule can bind four O2 atoms, thus each gram of hemoglobin
canbind  of O2.

a) 1.22mL

b) 1.34mL

c) 1.48mL

d) 1.66mL

e) 2mL
11) Which of the following would cause a leftward shift in the oxyhemoglobin
dissociation curve, thus reducing the P50 pressure?

a) High CO2

b) Increased H+ ions

¢) Decreased pH

d) Hyperventilation

e) Decreased hemoglobin concentration

f) High temperature
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12) A patient presents with hemoglobin saturation of 90%. If there is a drop in PO2 over
a wide range of partial pressures (100mmHg to 60mmHg), what will be the expected
hemoglobin saturation?
a) 90%
b) 80%
c) 70%
d) 60%
e) 50%
13) At what PO2 level does the oxyhemoglobin equilibrium curve begin to flatten out?
a) 10mmHg
b) 28mmHg
¢) 40mmHg
d) 60mmHg
e) 100mmHg
14) A rightward shift of the oxyhemoglobin equilibrium curve would have what affect?
a) Decreased hemoglobin binding to O2 and decreased P50
b) Decreased hemoglobin binding to O2 and increased P50
¢) Increased hemoglobin binding to O2 and decreased P50
d) Increased hemoglobin binding to O2 and increased P50
e) It would not change the P50
15) Which of the following describes the Bohr effect?
a) The effect of CO on the affinity of hemoglobin for O2
b) The effect of H+ ions on the affinity of hemoglobin for O2
c¢) The effect of CO2 on the affinity of hemoglobin for O2
d) The effect of temperature on the affinity of hemoglobin for O2
e) The effect resulting in decreased uptake of O2 in the lungs and decreased
delivery to tissues
16) Which of the following is NOT true regarding the oxyhemoglobin dissociation curve?
a) Alkalosis causes a leftward shift
b) Increased PCO2 causes a rightward shift
¢) Increased temperature causes a rightward shift
d) Increased 2,3-DPG causes a rightward shift
e) Fetal hemoglobin causes a leftward shift
17) The affinity for hemoglobin is 200 times greater for CO and 200,000 times greater for
NO when compared to oxygen. What major affect does carbon monoxide poisoning have
on the oxyhemoglobin dissociation curve?
a) Increases O2 content of blood by 50%
b) Decreases O2 content of blood by 50%
¢) Increases CO2 content of blood by 50%
d) Decreases CO2 content of blood by 50%
e) Increases circulating hemoglobin by 50%
18.1) Which of the following would NOT cause hypoxia?
a) Sodium azide or cyanide poisoning
b) Arterial-venous shunt or vascular disease
¢) Metabolic disease with a decreased PCO2
d) Pulmonary disease with a decreased V/Q ratio
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e) Anemia or CO poisoning
18.2) A patient presents with pulmonary disease leading to hypoxia. Which of the
following would NOT be low?

a) Amount of O2 delivered

b) Amount of O2 used

c¢) PaO2 (arterial oxygen pressure)

d) CaO2 (arterial oxygen content)
19) Normal production of CO2 is about 200mL/min. Which of the following describes
the normal respiratory exchange quotient, which is similar to the respiratory quotient at
the tissue to blood compartment?

a) 100mL/min O2 in for 80mL/min CO2 out

b) 80mL/min O2 in for 100mL/min CO2 out

¢) 200mL/min O2 in for 160mL/min CO2 out

d) 160mL/min O2 in for 200mL/min CO2 out

e) 02 and CO2 are equally exchanged
20) Carbon monoxide is carried in the blood via bicarbonate, carbamino complex, or is
dissolved. Approximately what percentage of CO is carried via HCO3 (bicarbonate)?

a) 98%

b) 63%

c) 44%

d) 21%

e) 5%
21) The carbonic anhydrase reaction generates HCO3 in response to CO2 levels. Where
does this reaction take place?

a) Muscle cell mitochondria

b) Alveolar membrane

c¢) Alveolar cell cytoplasm

d) Brain cell nucleus

e) Red blood cells
22) The chloride shift helps maintain electrostatic homeostasis with respect to the
carbonic anhydrase reaction by exchanging chloride ions for:

a) CO2

b) H20

c) H2CO3

d) H+

e) HCO3-
23.1) Along with vomiting and high doses of steroids, which of the following could cause
respiratory alkalosis?

a) Narcotic overdose

b) Renal failure

¢) Anxiety attack

d) Untreated type I diabetes

e) Sleep
23.2) The Henderson-Hasselbalch equation illustrates the influence of HCO3- and
H2CO3 on blood pH. Under normal conditions, pK = 6.1, HCO3- = 24mEq/L, and
H2CO3 = 1.2mEq/L. What is the pH according to the Henderson-Hasselbalch equation?
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a) 7.1

b) 7.2

c)73

d)7.4

e) 7.5
24) Which of the following describes the carboxyhemoglobin dissociation curve?

a) S-shaped and directly related to PCO2

b) S-shaped and inversely related to PCO2

¢) Linear and directly related to PCO2

d) Linear and inversely related to PCO2

e) None of the above
25) Which of the following describes the Haldane effect?

a) The effect of oxyhemoglobin saturation on CO2 content and PCO2

b) The effect of carboxyhemoglobin saturation on CO2 content and PCO2

c¢) The effect of oxyhemoglobin saturation on O2 content and PO2

d) The effect of carboxyhemoglobin saturation on O2 content and PO2

e) The effect resulting in a rightward shift of the CO2 dissociation curve in

venous blood when compared to arterial blood
26.1) On a cold winter morning, your neighbor and her son come over to pick up your
children for a ride to school. No one answers the door, and all she hears is the old noisy
furnace running. She becomes worried and enters your house to find no one is awake
except your teenage son, who is barely conscious, confused, and disoriented. She tries to
wake you and your spouse with no success, and she notices that you are breathing
rapidly. She calls 911 and opens all the windows. Later, on inspection, it was revealed
that the furnace was faulty and carbon monoxide was being emitted. How does carbon
monoxide affect the interactions of O2 to Hab?

a) Prevents binding, increases affinity, inhibits release, shifts dissociation curve to

the left

b) Prevents binding, increases affinity, inhibits release, shifts dissociation curve to

the right

c¢) Prevents binding, decreases affinity, enhances release, shifts dissociation curve

to the left

d) Enhances binding, decreases affinity, enhances release, shifts dissociation

curve to the right

e) Enhances binding, increases affinity, inhibits release, shifts dissociation curve

to the left
26.2) In a patient with carbon monoxide poisoning, what would you predict would
happen to blood pressure, heart rate, and respiratory rate?

a) Decreased blood pressure, increased heart rate, increased respiratory rate

b) Increased blood pressure, increased heart rate, increased respiratory rate

c¢) Decreased blood pressure, decreased heart rate, increased respiratory rate

d) Decreased blood pressure, decreased heart rate, decreased respiratory rate

e) Increased blood pressure, increased heart rate, decreased respiratory rate
26.3) A 10-month-old African-American infant is brought into the Emergency
Department with a history of crankiness, crying a lot, and at times shortness of breath.
The parents state that she has not been eating well and seems to have lost energy. This

DO NOT DISTRIBUTE -29-



Respiratory 14Mar2009

pattern of behavior has been getting worse during the last few weeks, and they think she
has developed a fever again. About 6 weeks ago, the infant had a severe cold and fever.
On your examination, she appears somewhat pale, especially in the palms and lips. Her
fingers and toes are swollen (hand-foot syndrome) and she seems to be sensitive to touch
in these areas. At first the parents thought she may have a cold or the flu, so they did not
bring her to the hospital sooner and just treated her at home. There are many
considerations for a diagnosis, but on questioning the parents, you find out that one of the
parents has sickle cell trait. The other parent has not been tested. You do genetic testing
on the parent for the sickle cell trait and on the child for homozygous HgbS. What types
of hemoglobin would you expect to find in the patient’s blood?

a) HgbF only

b) HgbF and HgbA

c) HgbA only

d) HgbF and HgbS

e) HgbS only
26.4) What is the underlying cause of the above 10-month-old patient’s recurrent
infections?

a) Immunosuppression due to liver disease

b) Immunosuppression due to spleen damage

¢) Immunosuppression due to lack of thymus development

d) Immunosuppression due to kidney disease

e) Undernourishment

Respiratory #7 — Physiology: Control of Respiration
1) Which of the following is NOT true regarding carbon dioxide in the control of
respiration?
a) The slope of the relationship between minute ventilation and CO2 is a test of
CO2 sensitivity
b) The ventilator response is attenuated by hypoxia
¢) The affects of CO2 are greater when awake due to increased activity in the
reticular formation
d) Narcotics shift the CO2 ventilation curve to the right and reduce its slope
e) In metabolic acidosis, sensitivity to CO?2 is increased
2.1) How will breathing be affected with a lesion (transaction) in the pons at the level of
the pontine respiratory group (apneustic center)?
a) Breathing is unaffected
b) Breathing ceases
¢) Occasional agonal gasps
d) Prolonged inspiration interrupted by occasional expiration
e) Prolonged expiration interrupted by occasional inspiration
2.2) How will breathing be affected with a lesion (transaction) above the reticular
formation (floor of fourth ventricle) in the medulla?
a) Breathing is unaffected
b) Breathing ceases
¢) Occasional agonal gasps
d) Prolonged inspiration interrupted by occasional expiration
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e) Prolonged expiration interrupted by occasional inspiration
2.3) Which of the following describes the control of rhythmic breathing?
a) Tonic inspiration with intermittent phasic expiration
b) Tonic expiration with intermittent phasic inspiration
c¢) Phasic inspiration matched with phasic expiration
2.4) Which of the following contains the inspiratory (drive external intercostals) and
expiratory (drive internal intercostals and abdominal muscles) neurons?
a) Nucleus tractus solitarius in medulla (dorsal respiratory group, DRG)
b) Nucleus retrofacialis in medulla (ventral respiratory group, VRG)
¢) Nucleus retroambigous in medulla (ventral respiratory group, VRG)
d) Nucleus ambiguous in medulla (ventral respiratory group, VRG)
e) Apneurstic center in pons
2.5) Which of the following is the only location in the VRG containing cells that inhibit
inspiratory cells in the DRG?
a) Nucleus retrofacialis in medulla (ventral respiratory group, VRG)
b) Nucleus retroambigous in medulla (ventral respiratory group, VRG)
¢) Nucleus ambiguous in medulla (ventral respiratory group, VRG)
2.6) Which of the following locations acts as the principal initiator of the phrenic nerves?
a) Central chemoreceptors in the ventrolateral medulla
b) Nucleus ambiguous in medulla (ventral respiratory group, VRG)
¢) Nucleus retroambigous in medulla (ventral respiratory group, VRG)
d) Nucleus retrofacialis in medulla (ventral respiratory group, VRG)
e) Nucleus tractus solitarius in medulla (dorsal respiratory group, DRG)
3.1) Plasma pH is normally about 7.40 (7.35-7.45). What is the normal pH in
cerebrospinal fluid (CSF)?
a) 7.25
b) 7.33
c) 7.40
d) 7.47
e) 7.55
3.2) Which of the following is NOT true regarding central and peripheral chemoreceptors
and their affect on respiration?
a) Peripheral chemoreceptors respond to changes in PO2
b) Central chemoreceptors respond to changes in pH
c¢) Arterial PCO2 regulation takes hours while CSF regulation takes minutes
d) Increased arterial PCO2 would lead to increased CSF pH
e) Chemoreceptor discharge markedly increases when PO2 < 60mmHg with these
chemoreceptors accounting for about 40% of the total ventilator response to
changes in PCO2
3.3) A patient with sepsis and a high fever is on a ventilator in the intensive care unit
(ICU). If their CO2 production doubles, how will breathing be affected?
a) Respiratory rate will double
b) Respiratory rate will halve
¢) Minute ventilation will double
d) Minute ventilation will halve
e) Breathing will not change
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3.4) Which of the following patients would experience worsening of their hypoxia if
given high dose oxygen over an extended period of time?

a) Asthma

b) Chronic bronchitis

¢) Emphysema

d) Pulmonary fibrosis

e) Chronic obstructive pulmonary disease
4.1) Which of the following brings foreign materials from the nasopharynx to the
pharynx where it can be swallowed or expectorated?

a) Hering-Breuer reflex

b) Diving reflex

¢) Sniff reflex

d) Sneeze reflex

e) Gag reflex
4.2) Which of the following describes the mammalian diving reflex?

a) Cold water stimulation on the face results in nasal inhalation

b) Cold water stimulation on the face results in oral inhalation

c¢) Cold water stimulation on the face results in closure of the glottis

d) Cold water stimulation on the face results in closure of the larynx

e) Cold water stimulation on the face results in apnea and bradycardia
4.3) Which of the following prevents over-inflation of the lungs (>1L in adults) and is
important in newborns?

a) Hering-Breuer reflex

b) Gasp reflex

¢) Sniff reflex

d) Valsalva reflex

e) Diving reflex
4.4) Rapidly adapting pulmonary stretch fibers are stimulated by all of the following
EXCEPT:

a) Cigarette smoke

b) Dust

¢) Lung inflation

d) Phlegm

e) Noxious gases
4.5) Slowly adapting pulmonary stretch fibers are useful in patients with COPD or airway
obstruction because they:

a) Allow for a longer inspiratory phase

b) Allow for a longer expiratory phase

c¢) Cause a shorter inspiratory phase

d) Cause a shorter expiratory phase

e) Increase the anterior-posterior chest wall dimension
4.6) Which of the following would NOT likely stimulate unmyelinated C-ending
juxtacapillary (J) receptors?

a) Barotrauma

b) Pulmonary emboli

¢) Pneumonia
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d) Asbestos
e) Pulmonary edema
5.1) At the onset of exercise, ventilation is closely matched to:
a) O2 consumption
b) CO2 production
¢) Lactic acid production
d) Unknown
e)A&B
5.2) During strenuous exercise, PCO2 levels fall, PO2 levels increase, and lactic acid
production increase. What causes the increase in ventilation?
a) O2 consumption
b) CO2 production
¢) Lactic acid production
d) Unknown
e)A&B
5.3) Which of the following is NOT true regarding respiration and high altitude?
a) Respiratory rate increases due to peripheral chemoreceptor stimulation
b) Concentrations of 2,3-DPG in RBCs increases
¢) NaHCO3 excretion in the kidneys raises pH toward normal
d) Those with acute altitude intolerance should receive oxygen and descend to
alleviate symptoms
e) Those with chronic altitude sickness can ascend to slightly greater heights with
each occurrence
6.1) What is the most common cause of obstructive sleep apnea?
a) Pulmonary hypertension
b) Polycythemia
c¢) Obesity
d) Diabetes
e) Cor pulmonale
6.2) Which of the following is seen in central sleep apnea but not obstructive sleep
apnea?
a) Blood gas changes
b) No respiratory effort
¢) Sleep deprivation
d) Can cause right sided heart failure
e) Can cause polycythemia
6.3) Cheyne-Stokes breathing is characterized by oscillations between apnea and
hyperpnea. Which of the following would NOT lead to Cheyne-Stokes breathing?
a) Sleep at high altitude
b) Traumatic brain injury
¢) Diabetic ketoacidosis
d) Morphine administration
e) Carbon monoxide poisoning
6.4) Which of the following respiratory patterns is seen in cardiac arrest and may persist
for several minutes after cessation of a heartbeat?
a) Cheyne-Stokes respiration
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b) Biot respiration

¢) Kussmaul respiration

d) Ataxic respiration

e) Agonal respiration
7.1) A 20-year-old college student hit a tree while riding his all-terrain vehicle. He was
not wearing a helmet. He is initially apneic at the site, but with resuscitation beings to
breath at a rate of 25/min with paradoxical breathing (outward movement of his
abdominal muscles with inspiration). An x-ray examination reveals a fractured cervical
vertebra with a spinal transaction at C2. Which of the following structures of respiration
was affected by this injury?

a) Pons

b) Medulla

c) DRG

d) VRG

e) Phrenic nerve
7.2) What are the physiological effects in the above 20-year-old patient’s injury on
respiration?

a) Reduced vital capacity, mild hypercapnia and hypoxemia, reduced maximal

inspiratory pressure

b) Normal vital capacity, mild hypercapnia and hypoxemia, normal maximal

inspiratory pressure

¢) Reduced vital capacity, normal PCO2 and PO2, normal maximal inspiratory

pressure

d) Periods of apnea during sleep

e) Apneustic breathing
7.3) An obese 45-year-old physician complains of daytime sleepiness, fatigue, and
morning headaches. His wife reports snoring with multiple episodes of abrupt arousal
each night. She will not allow him to drive long distances because he frequently falls
asleep at the wheel. He was recently hospitalized for a deep vein thrombosis and was
found at the time to have evidence of right-sided heart failure. An arterial blood gas
analysis on room air revealed a PAO2 of 59mmHg, a PACO2 of 65mmHg, pH of 7.37,
and oxygen saturation of 89% while awake. His hemoglobin concentration was 16.3g/dL.
If a polysomnogram (sleep study) were performed, what would it most likely reveal?

a) Brief, infrequent episodes of no airflow at the nose or mouth with no attempt to

breathe and no change in arterial O2

b) Brief, infrequent episodes of no airflow at the nose or mouth with vigorous

attempts to breathe, hypoxemia, and hypercapnia

¢) Prolonged, multiple episodes of no airflow at the nose or mouth with no

attempt to breathe, hypoxemia, and worsening hypercapnia

d) Prolonged, multiple episodes of no airflow at the nose or mouth with vigorous

attempts to breathe, worsening hypoxemia, and worsening hypercapnia

e) Prolonged, multiple episodes of no airflow at the nose or mouth with vigorous

attempts to breathe, but no change in arterial O2 or CO2
7.4) A 26-year-old woman with cystic fibrosis and severe obstructive pulmonary disease
is admitted to the hospital with increasing dyspnea, cyanosis, and increasing productive
cough. Her chest radiograph displays severe hyperinflation with flattened diaphragms and

DO NOT DISTRIBUTE -34 -



Respiratory 14Mar2009

increased markings consistent with airway inflammation and bronchiectasis (dilation of
airways resulting from chronic infection). On physical examination, her respiratory rate is
24/min and her breath sounds are diminished with copious crackles at the bases.
Treatment begins with supplemental O2 therapy by nasal cannula, and a serious of
arterial blood gas samples are obtained. Which of the following is true?

a) The most appropriate supplemental O2 flow for this patient is 2 L O2

b) The higher arterial PO, in this patient while she is receiving supplemental O2

blunts her respiratory response to CO2

¢) On room air, this patient demonstrates a hypoxemia-induced increase in

ventilation

d) During sleep, this patient is at risk for worsening hypercapnia.

e) On room air, this patient demonstrates a chronic respiratory acidosis

Respiratory #8 — Physiology: Non-Respiratory Functions of the Lung
1.1) Which of the following occurs with the autosomal recessive disorder of cystic
fibrosis?
a) Increased Na+ secretions
b) Decreased Na+ secretions
¢) Increased CI- secretions
d) Decreased Cl- secretions
e) Increased Ca++ secretions
1.2) The color of sputum correlates more closely with the amount of time it has been in
the lower respiratory tract (LRT) than with the type of infection.
a) True
b) False
1.3) Which of the following describes the clearance of particles below the terminal
bronchioles?
a) Cilia beat upward in the viscous gel layer and slowly return in the sol layer
b) Cilia beat downward in the viscous gel layer and slowly return in the sol layer
¢) Cilia beat upward in the non-viscous sol layer and slowly return in the gel layer
d) Cilia beat downward in the non-viscous sol layer and slowly return in the gel
layer
e) Clearance is slow and independent of the mucociliary transport system
1.4) In patients with black lung (occupational disease), where are the highest
concentration of particulates found?
a) Nasopharynx
b) Oropharynx
c¢) Trachea
d) Bronchioles
e) Alveoli
1.5) Which of the following is NOT seen in Kartagener Syndrome?
a) Situs inversus
b) Immotile cilia
¢) Pneumonia
d) Sinusitis
e) Bronchiectasis
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2) Which of the following is NOT true regarding the bronchus-associated lymphoid tissue
(BALT) component of mucosa-associated lymphoid tissue (MALT)?

a) Systemic immunity and MALT may work independently of each other so

sensitization of one to an antigen may not transpose to the other

b) BALT aggregates in the upper regions of conducting airways

¢) MALT is the first line of defense to exposed mucosal surfaces

d) MALT has encapsulated lymph nodes with afferent and efferent drainage

e) There are no organized lymph structures in the alveolar spaces
3.1) The B-cells in MALT have a selectivity to differentiate into what type of secreting
plasma cells? (also the most common inherited immunoglobulin deficiency)

a) IgA

b) IgD

c) IgE

d) IgG

e) IgM
3.2) What are the predominant lymphocyte cells throughout MALT, limiting the
initiation of an inflammatory response and expressing IgE in response to inhaled antigens
or asthma?

a) Natural killer cells

b) Helper T cells

c¢) Cytotoxic T cells

d) Gamma-Delta T cells

e) B cells
3.3) Which of the following plays a major role in protections against herpes?

a) Natural killer cells

b) Helper T cells

c¢) Cytotoxic T cells

d) Gamma-Delta T cells

e) B cells
3.4) What are the first non-epithelial cells within the lungs to contact and respond to
foreign inhaled substances?

a) Alveolar macrophages and gamma-delta T cells

b) Dendritic cells and alveolar macrophages

c¢) Natural killer cells and dendritic cells

d) Natural killer cells and B cells

e) B cells, helper T cells, and alveolar macrophages
3.5) A 44-year-old man from China presents with dyspnea, fatigue, and chest pain.
History reveals his job involves stone-grinding and mining of coal. The patient has a
disorder in which alveolar macrophages consume foreign particles, but cannot destroy the
particles, leading to macrophage death. Testing finds interstitial fibrosis and restrictive
lung disease. Asbestosis is ruled out. Which of the following is the most likely foreign
particle involved?

a) Gold

b) Lead

c) Silica

d) Carbon
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e) Pollen
3.6) Which toll-like receptor (TLR) has specificity to Gram-negative bacteria
lipopolysaccharide (LPS)?

a) TLR-2

b) TLR-3

c) TLR-4

d) TLR-6

e) TLR-7
3.7) Which toll-like receptor (TLR) has specificity to Gram-positive bacteria?

a) TLR-2

b) TLR-3

c) TLR-4

d) TLR-6

e) TLR-7
4.1) A 59-year-old woman complains of shortness of breath and a chronic cough, which
have progressively increased during the past 10 years. She worked for 30 years in a metal
pouring foundry making molds for sculptures. She has no history of cigarette smoking.
On spirometry, her FVC and FEV1 are reduced with a normal FEV1/FVC. You perform
a bronchoscopy (i.e. bronchoalveolar lavage with a transactional biopsy). What type of
lung disease do you suspect?

a) Obstructive lung disease with increased goblet cells

b) Obstructive lung disease with loss of elastic properties

¢) Restrictive lung disease secondary to infection

d) Restrictive lung disease secondary to occupational exposure

e) Obstructive lung disease secondary to genetic deficiency
4.2) Which of the following would you expect to see on histological examination in the
above 59-year-old patient?

a) Interstitial hemorrhage, edema fluid, and a predominant neutrophil infiltrate

b) A granulomatous-like lesion with interstitial fibrosis and abnormal large foamy

macrophages

c) Interstitial hemorrhage, edema fluid, and a predominant macrophage infiltrate

d) A granulomatous-like lesion with interstitial fibrosis and a predominant

neutrophil infiltrate

e) Minimum inflammatory response with extremely large alveoli called bullae
4.3) In the above 59-year-old patient, what would you expect to find for diffusion
capacity and lung volume?

a) Normal

b) Increased DLCO, normal lung volume

¢) Decreased DLCO, decreased lung volume

d) Increased DLCO, decreased lung volume

e) Decreased DLCO, increased lung volume
4.4) A 29-year-old man with immotile cilia is referred to you by a urology clinic for a
pulmonary evaluation. He has a history of chronic cough, sinus infection, and chronic ear
infections. At the visit, he has no acute respiratory symptoms. What would you predict
his pulmonary function test results to be?

a) FEV1/FVC normal, DLCO normal
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b) FEV1/FVC increased, DLCO increased
¢) FEV1/FVC decreased, DLCO normal
d) FEV1/FVC decreased, DLCO decreased
e) FEVI/FVC decreased, DLCO decreased
4.5) What would you expect to see on chest x-ray examination of the above 29-year-old
patient?
a) Normal lung fields, normal heart size
b) Asymmetrical lung infiltrates, enlarged heart
¢) Symmetrical lung infiltrates, normal heart size
d) Asymmetrical lung infiltrates, normal heart size
e) Symmetrical lung infiltrates, enlarged heart

Respiratory #9 — Microbiology: Part 1 (Chapters 13 & 18)
1) Which of the following is NOT a defense mechanism of the respiratory tract?
a) Normal flora (diptheroids, strep, neisseria)
b) Mucociliary elevator
¢) Macrophages and NK cells
d) Salivary flushing
e) Secretory [gM
2) What is the ideal strategy used by respiratory pathogens to overcome host defenses?
a) Attenuating ciliary activity
b) Increasing IgA secretion
c¢) Attaching to cells of the mucociliary sheet
d) Releasing endotoxins
e) Increasing the activity of Clara and Goblet cells
3.1) Which of the following pathogens uses hemagglutinin as microbial adhesion and
CDA46 as host receptor?
a) Influenza A virus (influenza)
b) Coxsackie A virus
c) H. influenzae, S. pneumonia, K. pneumoniae
d) Parainfluenza type I (and respiratory syncytial virus)
e) Mycoplasma pneumoniae (Atypical pneumonia)
f) Measles virus (measles)
3.2) What is the microbial adhesion and host receptor used by rhinovirus (common cold)?
a) Hemagglutinin & Sialyloligosaccharides
b) Capsid protein & ICAM-1 (CD54)
¢) Envelope protein & Sialoglycolipids
d) Surface molecule & Carbohydrate sequence in glycolipid
e) Mycoplasmal molecule on “foot” & Neuraminic acid
3.3) Which of the following pathogens uses neuraminic acid as host receptor?
a) Influenza A virus (influenza)
b) Rhinovirus (common cold)
c) H. influenzae, S. pneumoniae, K. pneumoniae
d) Parainfluenza type I (and respiratory syncytial virus)
e) Mycoplasma pneumoniae (Atypical pneumonia)
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3.4) What is the microbial adhesion and host receptor used by Haemophilus influenzae,
Streptococcus pneumoniae, and Klebsiella pneumoniae?
a) Hemagglutinin & Sialyloligosaccharides
b) Capsid protein & ICAM-1 (CD54)
¢) Envelope protein & Sialoglycolipids
d) Surface molecule & Carbohydrate sequence in glycolipid
e) Mycoplasmal molecule on “foot” & Neuraminic acid
3.5) What is the microbial adhesion and host receptor used by influenza A virus?
a) Hemagglutinin & Sialyloligosaccharides
b) Capsid protein & ICAM-1 (CD54)
¢) Envelope protein & Sialoglycolipids
d) Surface molecule & Carbohydrate sequence in glycolipid
e) Mycoplasmal molecule on “foot” & Neuraminic acid
3.6) Which of the following uses integrin or [CAM-1 as host receptor?
a) Influenza A virus (influenza)
b) Rhinovirus (common cold)
c¢) Coxsackie A virus
d) Parainfluenza type I (and respiratory syncytial virus)
e) Measles virus (measles)
3.7) What is the microbial adhesion and host receptor used by parainfluenza virus type I
(and respiratory syncytial virus)?
a) Hemagglutinin & Sialyloligosaccharides
b) Capsid protein & ICAM-1 (CD54)
¢) Envelope protein & Sialoglycolipids
d) Surface molecule & Carbohydrate sequence in glycolipid
e) Mycoplasmal molecule on “foot” & Neuraminic acid
4) Of the following, which is the least common transmission route for pathogens?
a) Fecal-oral
b) Respiratory droplets
¢) Biting anthropods
d) Venereal
5) Primary (“professional”) invaders would likely infect which of the following, when
compared against secondary invaders?
a) AIDS patient
b) Congenital immunodeficiency
¢) Chronic stress and cigarette smokers
d) Transplant patient
e) Healthy individual
6.1) Which of the following is Gram-positive, diplococci, and alpha-hemolytic?
a) Staphylococcus aureus
b) Bordetella pertussis
¢) Streptococcus pyogenes
d) Streptococcus pneumoniae
e) Pseudomonas
6.2) Which of the following organisms is an acid-fast rod, thus would not show up on a
normal Gram stain?
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a) Mycoplasma pneumoniae

b) Mycobacterium tuberculosis

c) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Staphylococcus aureus
6.3) Which of the following is beta-hemolytic, catalase positive, and coagulase positive?

a) Pseudomonas

b) Haemophilus influenzae

c) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Staphylococcus aureus
6.4) Which of the following is beta-hemolytic, catalase negative, and bacitracin sensitive?

a) Bordetella pertussis

b) Haemophilus influenzae

¢) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Staphylococcus aureus
6.5) What is the required growth factor associated with Haemophilus influenzae (grows
best on chocolate agar)?

a) Heme (X)

b) NAD (V)

¢) Heme and NAD (X and V)

d) Cysteine

e) Cysteine and heme (X)
6.6) A company that makes antiseptics is asked to recall one of their bottled products due
to a possible outbreak of infection in hospitals. Testing reveals the bacteria grew on the
cap-liner adhesive (simple carbon source). Analysis on blood agar reveals greenish-
metallic colonies with a fruity grape-like odor. The bacteria Gram stains negative and is
rod-shaped. Which of the following is likely?

a) Pseudomonas

b) Legionella

¢) Bordetella pertussis

d) Haemophilus influenzae

e) Corynebacterium diphtheriae
6.7) Which of the following bacteria would show with no cell wall, patchy infiltrates, and
a “fried egg” appearance?

a) Mycoplasma pneumoniae

b) Mycobacterium tuberculosis

¢) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Staphylococcus aureus
6.8) A pet-shop owner presents with a cough. The owner states the cough began after
buying parrots from a new seller. Lab analysis reveals Gram-negative bacteria with
round, occasionally pear-shaped elementary bodies. Which of the following is most
likely?

a) Pseudomonas
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b) Legionella

¢) Bordetella pertussis

d) Haemophilus influenzae

e) Chlamydia
6.9) Which of the following is a Gram-positive rod that can make dark black colonies on
potassium tellurite and reddish granules on Loffler medium?

a) Legionella

b) Pseudomonas

c) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Corynebacterium diphtheriae
6.10) What is the required growth factor associated with Legionella, which is
traditionally detected on buffered charcoal yeast extract (BCYE) agar?

a) Heme (X)

b) NAD (V)

¢) Heme and NAD (X and V)

d) Cysteine

e) Cysteine and heme (X)
7.1) Which of the following is spread via fecal-oral and known as the “summer cold”?

a) Rhinovirus

b) Coxsackie virus A

¢) Influenza viruses

d) Parainfluenza viruses

e) Respiratory syncytial virus
7.2) Which of the following is NOT involved in transmission of rhinovirus (common
cold)?

a) Nose

b) Eyes

c¢) Hands

d) Mouth
7.3) Which of the following is a cause of pharyngitis, conjunctivitis, and bronchitis, and
has 12 penton fibers that bind to cell receptors for transmission?

a) Epstein-Bar virus (EBV)

b) Cytomegalovirus (CMV)

c¢) Coronaviruses

d) Adenovirus

e) Echovirus
7.4) Which of the following can cause cold-like symptoms and croup, and is
characteristic of measles and mumps with short-lived immunity?

a) Rhinovirus

b) Coxsackie virus A

¢) Influenza viruses

d) Parainfluenza viruses

e) Respiratory syncytial virus
7.5) An child presents in the winter with symptoms of the cold after a trip to China. The
clinician is concerned about severe acute respiratory syndrome (SARS). It is known that
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the virus uses an envelope protein to bind to glycoprotein receptors on cells. Which of the
following is most likely?

a) Epstein-Bar virus (EBV)

b) Cytomegalovirus (CMV)

c¢) Coronaviruses

d) Adenovirus

e) Echovirus (enteric cytopathic human orphan virus)
7.6) Which of the following is the most common cause of fatal respiratory tract infections
in infants and children?

a) Rhinovirus

b) Coxsackie virus A

¢) Influenza viruses

d) Parainfluenza viruses

e) Respiratory syncytial virus
7.7) A patient presents with pharyngitis. A lab test reveals infected cells are swollen,
multinucleated giant cells with dense, central, “owl’s eye” inclusions. Which of the
following is most likely?

a) Epstein-Bar virus (EBV)

b) Cytomegalovirus (CMV)

c¢) Coronaviruses

d) Adenovirus

e) Echovirus (enteric cytopathic human orphan virus)
7.8) A teenager presents with fever and fatigue. He reports his girlfriend having the same
symptoms. Lab rests from the tonsils reveal atypical lymphocytes with heterophile
antibody. Which of the following is most likely?

a) Epstein-Bar virus (EBV)

b) Cytomegalovirus (CMV)

c¢) Coronaviruses

d) Adenovirus

e) Rhinovirus
8) Viruses are the most common invader of the nasopharynx, leading to epithelial cell
damage and release of inflammatory mediators (e.g. bradykinin). Initially, viruses
increase flow of virus-rich fluid and trigger the:

a) Hering-Breuer reflex

b) Diving reflex

¢) Sniff reflex

d) Sneeze reflex

e) Gag reflex
9) Adenovirus infections usually affect infants, children, and immunocompromised
patients. Which of the following manifestations of Adenovirus is seen in military
recruits?

a) Gastroenteritis

b) Pertussis-like syndrome

c¢) Acute respiratory disease

d) Pharyngoconjuntival fever

e) Febrile, undifferentiated URT infections
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10.1) Which of the following microbial causes of acute pharyngitis has protein M and
lipoteichoic acid as virulence factors?

a) Borrelia vincenti

b) Haemophilus influenzae

c) Corynebacterium diphtheriae

d) Neisseria gonorrhoeae

e) Streptococcus pyogenes
10.2) What is the major virulence factor of Neisseria gonorrhoeae?

a) Capsule

b) Pseudomembrane

c) Pili

d) M protein

e) Streptokinase
10.3) What is the major virulence factor of Corynebacterium diphtheriae?

a) Capsule

b) Pseudomembrane

c¢) Erythrogenic toxin

d) M protein

e) Streptokinase
10.4) Which of the following microbial causes of acute pharyngitis has capsule as a
major virulence factor as well as pili and IgA protease?

a) Borrelia vincenti

b) Haemophilus influenzae

c¢) Corynebacterium diphtheriae

d) Neisseria gonorrhoeae

e) Streptococcus pyogenes
11) A child presents with facial erythema that has spread to most of the body except the
palms and soles. The child’s tongue is red and “strawberry” in appearance. The clinician
makes a diagnosis of scarlet fever due to S. pyogenes. What is the virulence factor
responsible for this clinical presentation?

a) Hyaluronidase

b) Stretptolysin O and X

c¢) Erythrogenic toxin

d) M protein and capsule

e) Streptokinase
12.1) When doing a rapid diagnostic test for S. pyogenes, a positive test is acceptable but
a negative result must be cultured. Thus, the rapid diagnostic test has:

a) Low specificity and low sensitivity

b) High specificity and high sensitivity

¢) Low specificity and High sensitivity

d) High specificity and low sensitivity
12.2) Patients with scarlet fever may develop rheumatic fever or which of the following?

a) Acute glomerulonephritis

b) Acute epiglottitis

c¢) Encephalitis

d) Myocarditis
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13.1) Along with S. pneumoniae, what is the most common cause of otitis media?

a) P. aeruginosa

b) M. catarrhalis

¢) S. agalactiae

d) H influenzae type B

e) M. tuberculosis
13.2) Which of the following is a common cause of neonatal otitis media?

a) P. aeruginosa

b) M. catarrhalis

¢) S. agalactiae

d) H influenzae type B

e) M. tuberculosis
14.1) A high school swimmer presents with ear pain. Otoscopic examination shows a
normal tympanic membrane with a red canal. Lab study shows a Gram-negative, non-
lactose fermenter that is oxidase positive. There is a blue-green pigment and a fruity
smell. The clinician suspects the most common cause of “swimmer’s ear,” which is:

a) Pseudomonas aeruginosa

b) Proteus mirabilis

¢) Candida albicans

d) Staphylococcus aureus

e) Aspergillus species
14.2) A patient presents with otitis externa. Lab study reveals coagulase positive bacteria
in golden colonies. Which of the following is most likely?

a) Pseudomonas aeruginosa

b) Proteus mirabilis

¢) Candida albicans

d) Staphylococcus aureus

e) Aspergillus species
14.3) Which of the following causes of otitis externa is urease positive, highly motile,
and produces H2S gas?

a) Pseudomonas aeruginosa

b) Proteus mirabilis

¢) Candida albicans

d) Staphylococcus aureus

e) Aspergillus species
14.4) Which of the following causes of otitis externa would be cultured on sabouraud
dextrose agar (SDA) and exists as yeast pseudohyphae?

a) Pseudomonas aeruginosa

b) Proteus mirabilis

¢) Candida albicans

d) Staphylococcus aureus

e) Aspergillus species
15) An immigrant presents to the Emergency Room with difficulty breathing. The
clinician takes a quick look into the patient’s throat and sees it is swollen and edematous.
The clinician order antibiotics and calls Anesthesiology for an intubation consult. Which
of the following is most likely?
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a) Pharyngitis

b) Croup

c¢) Epiglottitis

d) Sinusitis

e) Pneumonia
16) What is the major reason that acute epiglottitis is rarely see in the U.S. in young
children?

a) Increased hand washing

b) Hepatitis B (HepB) vaccine

¢) Measles, Mumps, Rubella (MMR) vaccine

d) Varicella zoster virus (VZV, chickenpox) vaccine

e) H. influenzae type B (HiB) vaccine
17) A child presents to the hospital with a dry cough and inspiratory stridor (“crowing”).
The nurse describes the sound to the physician as a seal barking. If bacterial causes (e.g.
M. pneumoniae) have been ruled out, what is the most likely cause of this patient’s croup
infection?

a) Respiratory syncytial virus (RSV)

b) Parainfluenza virus

¢) Influenza virus

d) Rhinovirus

e) Coxsackie virus type A
18) Which of the following must be present for Cornebacterium diphthaeriae to be
pathogenic?

a) Diphtheria toxin

b) Tetanospasmin

¢) LT toxin

d) ST toxin

e) TSST-1
19) Which of the following populations is at risk for diphtheria?

a) Elderly or immunocompromised

b) Sheep herders and cattle farmers

¢) Emigrants from the United States

d) Patients in the intensive care unit (ICU)

e) Non-immunized (e.g. developing country)
20) What is the major effect (mechanism) of diphtheria toxin?

a) Binds to epithelium and ADP-ribosylates Gs, increasing cAMP

b) Binds to cell receptor and ADP- ribosylates Gi, increasing cAMP

¢) Binds to cell receptor and ADP-ribosylates EF-2, inhibiting protein synthesis

d) Binds 60S ribosome, inhibiting protein synthesis

e) Induces excess cytokine release (e.g IL-1, TNF)

Respiratory #10 — Microbiology: Part 2 (Chapter 19)

1) Which of the following is NOT true of B. pertussis (whooping cough)?
a) Attaches to ciliated respiratory mucosa
b) Characterized by paroxysms of coughs and inspiratory “whoop”
¢) Organisms survive well outside of the host, making culture simple
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d) Complications include CNS anorexia, exhaustion, and secondary pneumonia
e) Hemagglutinin and agglutinogens play a role in attachment
f) Infants are at the greatest risk of complications
2) Which of the following is NOT a virulence factor of Bordetella pertussis?
a) Trachea cytotoxin
b) LT toxin
c¢) Adenylate cyclase toxin
d) Pertussis toxin
e) Endotoxin
3) What is the mainstay of therapy in patients with active pertussis infections?
a) IV antibiotics
b) Chest tube
¢) Intubation
d) Pulmonary lavage
e) Supportive care
4) Which of the following is NOT true regarding current (2008) the vaccine for whooping
cough?
a) It is administered in combination with diphtheria and tetanus vaccines
b) It is administered at five different occasions to build immunity
¢) The whole cell vaccine may cause fever, malaise, or convulsions
d) The acellular vaccine uses one or more inactivated cellular components such as
filamentous hemagglutinin, pertactin, and fimbriae
e) The whole cell vaccine is recommended over the acellular vaccine
5) Bronchiolitis is most common in children under the age of 2 and is mainly caused by:
a) Rhinovirus
b) Coxsackie virus A
¢) Influenza viruses
d) Parainfluenza viruses
e) Respiratory syncytial virus
6) Peribronchial infiltration and interstitial pneumonia can occur in young children with
bronchiolitis because:
a) Their immune system has not fully developed
b) Their bronchi are more vertical, allowing for drainage into the alveoli
¢) They have narrow airways, leading to alveolar restriction
d) They have poorly developed active inspiration muscles
e) They have a poor cough reflex
7) What is the vector for Sin Nombre Virus (Hantavirus), which can cause pulmonary
capillary endothelial invasion with fluid outpouring into the lungs?
a) Birds (parrots)
b) Rodents
¢) Mosquitoes
d) Rabbits
e) Arthropod (ticks)
8.1) An infant presents with cough, rapid respiratory rate, and cyanosis. On exam there
are no adventitious lung sounds and no throat edema. What is the likely cause?
a) H. influenzae
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b) S. aureus

¢) Group A strep

d) Respiratory syncytial virus

e) Parainfluenza virus
8.2) Which of the following is a cause of epiglottitis as well as croup in young children?

a) H. influenzae

b) S. aureus

¢) Group A strep

d) Respiratory syncytial virus

e) Parainfluenza virus
9.1) A neonate is brought to the hospital by social services after developing interstitial
pneumonitis. The child’s mother was recently incarcerated on drug and prostitution
charges. Which of the following is a likely cause of the child’s pneumonitis?

a) Mycoplasma pneumoniae

b) Mycobacterium tuberculosis

c) Streptococcus pyogenes

d) Streptococcus pneumoniae

e) Chlamydia trachomatis
9.2) Which of the following describes the common causes of pneumonia in children and
adults?

a) Children and adults mostly develop viral pneumonia

b) Children and adults mostly develop bacterial pneumonia

¢) Children mostly develop viral pneumonia and adults mostly develop bacterial

pneumonia

d) Children mostly develop bacterial pneumonia and adults mostly develop viral

pneumonia

e) Development of viral or bacterial pneumonia is evenly distributed between

children and adults
10.1) Which of the following would most likely cause diffuse, patchy consolidations on
radiography (bronchopneumonia)?

a) Mycoplasma tuberculosis or viral (e.g. influenza)

b) Staphylococcus aureus

¢) Streptococcus pneumonia

d) Pseudomonas aeruginosa or Klebsiella pneumoniae
10.2) Which of the following would most likely cause destruction of the lung
parenchyma (lung abscess, necrotizing pneumonia)?

a) Mycoplasma tuberculosis or viral (e.g. influenza)

b) Staphylococcus aureus

¢) Streptococcus pneumonia

d) Pseudomonas aeruginosa or Klebsiella pneumoniae
10.3) Which of the following would most likely cause a distinct region of complete
consolidation on radiography with polymorphic exudates (lobar pneumonia)?

a) Mycoplasma tuberculosis or viral (e.g. influenza)

b) Staphylococcus aureus

¢) Streptococcus pneumonia

d) Pseudomonas aeruginosa or Klebsiella pneumoniae
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10.4) Which of the following would most likely cause interstitial pneumonia?

a) Mycoplasma tuberculosis or viral (e.g. influenza)

b) Staphylococcus aureus

¢) Streptococcus pneumonia

d) Pseudomonas aeruginosa or Klebsiella pneumoniae
11) Which of the following is NOT a cause of atypical pneumonia?

a) M. pneumoniae

b) C. pneumoniae

¢) S. pneumoniae

d) K. pneumoniae

e) L. pneumophila
12.1) A 67-year-old man with a history of heavy smoking comes to the doctor
complaining of “the flu.” He has a fever, loss of appetite, headache, chest pain, and a
mild cough producing little sputum. The doctor believes that the watery diarrhea, which
the man also suffers from, is related. Sputum samples reveals neutrophils but no bacteria.
Chest x-ray reveals nodular infiltrates. Serum tests are negative for cold agglutinins.
Which of the following is most likely?

a) Klebsiella pneumoniae

b) Staphylococcus aureus

¢) Bacillus anthracis

d) Chlamydia psittaci

e) Legionella pneumophila
12.2) A bird shop owner visits the doctor complaining of headache, fever, and dry cough
that has worsened over the last few days. The patient also complains of a sore throat and
muscle aches. A physical exam reveals bilateral rales and mild splenomegaly. The doctor
orders a chest x-ray that reveals a patchy pneumonitis. Diagnosis is confirmed with
serological tests. The patient is administered tetracycline and the fever diminishes within
2 days. Which of the following is most likely?

a) Mycoplasma pneumonia

b) Chlamydia psittaci

¢) Bacillus anthracis

d) Coxiella burnetii

e) Legionella pneumophila
12.3) A cattle farmer goes to his doctor complaining of mild cough and fever. He says
that the fever began abruptly several days ago. His occupation as cattle slaughterer leads
the doctor towards a diagnosis, and tetracycline is administered. The diagnosis is
confirmed by serology and a negative Weil-Felix test. Which of the following is most
likely?

a) Klebsiella pneumoniae

b) Chlamydia psittaci

¢) Bacillus anthracis

d) Coxiella burnetii

e) Streptococcus pneumonia
12.4) A 33-year-old woman presents with a fever, nonproductive cough, and dyspnea.
She has an ulcerous lesion on the neck, with blackened necrotic eschar surrounded by
edema. The woman first noticed the lesion 2 weeks ago as a painful, small red macule
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that gradually developed into an ulcer, and over the last few days, became painless. After
the patient reveals she works in the imported wool and hides industry, the clinician
becomes extremely worried as the mortality rate for this disease is near 100%. Which of
the following is most likely?

a) Klebsiella pneumoniae

b) Chlamydia psittaci

¢) Bacillus anthracis

d) Coxiella burnetii

e) Streptococcus pneumonia
12.5) An elderly woman presents with a cough producing rusty-colored sputum. She
complains of sharp right-sided chest pains, chills, and fevers. Physical exam reveals
increased tactile fremitus, dullness to percussion, and bronchial breath sounds on the
lower right side. Chest x-ray shows right lower lobe consolidation, and Gram stain of
sputum shows Gram-positive diplococci. Physicians begin treatment with cephalosporins.
Which of the following is most likely?

a) Chlamydia pneumonia

b) Legionella pneumophila

c¢) Klebsiella pneumoniae

d) Coxiella burnetii

e) Streptococcus pneumonia
12.6) A 22-year-old student presents with a non-productive cough, fever, and sore throat.
Chest x-ray demonstrates diffuse interstitial infiltrate. Sputum Gram stain shows many
PMNss but no organisms, and a Giemsa stain reveals intracytoplasmic inclusions in
epithelial cells. Doxycycline treatment is begun. Which of the following is most likely?

a) Chlamydia pneumonia

b) Legionella pneumophila

c¢) Klebsiella pneumoniae

d) Coxiella burnetii

e) Streptococcus pneumonia
12.7) An alcoholic presents with a fever, pleuritic chest pain, dyspnea, and cyanosis. His
cough produces a bloody “currant-jelly” sputum. Chest x-ray shows inflammation
involving the right upper lobe with possible cavities. Which of the following is most
likely?

a) Staphylococcus aureus

b) Legionella pneumophila

¢) Klebsiella pneumoniae

d) Mycoplasma pneumonia

e) Streptococcus pneumonia
12.8) A hospitalized patient develops fever with tachypnea, cyanosis, grunting, and
retractions. Gram stain is positive. Penicillin is started but is ineffective. Which of the
following is most likely?

a) Staphylococcus aureus

b) Legionella pneumophila

c¢) Klebsiella pneumoniae

d) Bacillus anthracis

e) Streptococcus pneumonia
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12.9) A young woman at an army base thinks she has a cold and goes to her doctor. She
complains of malaise, chills, sore throat, and dry cough. Chest x-ray shows interstitial
infiltrate more severe than suggested by her symptoms. Laboratory tests indicated that the
woman’s serum was capable of agglutinating erythrocytes when incubated at 4°C. The
doctor prescribes erythromycin. Which of the following is most likely?

a) Staphylococcus aureus

b) Legionella pneumophila

¢) Klebsiella pneumoniae

d) Mycoplasma pneumonia

e) Streptococcus pneumonia
13) Human metapneumovirus (hMPV) occurs mostly in winter and is associated with a
spectrum of infections. Major symptoms include fever, runny nose, sore throat, and
wheeze. Some reports say by age 5 most kids have had an hMPV infection. What virus is
hMPYV most closely associated to?

a) Rhinovirus

b) Coxsackie virus A

¢) Influenza viruses

d) Parainfluenza viruses

e) Respiratory syncytial virus
14) An influenza virus structurally appears as genetic material surrounded by a capsid,
enclosed in a lipid envelope. There are “spikes” arising from the structure; hemagglutinin
(HA, 13 types) and neuraminidase (NA, 9 types). What is the role of these spikes?

a) HA and NA allow the virus to fuse with cells and initiate infection

b) HA and NA allow the virus to release from cells to spread infection

c) HA allows for viral fusion and NA allows for viral release

d) HA allows for viral release and NA allows for viral fusion
15) Which of the following describes influenza A?

a) Single-stranded, non-segmented, RNA

b) Single-stranded, segmented, RNA

c¢) Double-stranded, non-segmented, DNA

d) Double-stranded, segmented, DNA

e) None of the above
16) If a major change in HA or NA occurred within an influenza virus allowing for
spread to previously immune individuals, which of the following occurred?

a) Antigenic mimicry

b) Antigenic masking

¢) Antigenic shift

d) Antigenic drift

e) Antigenic variation
17) Which of the following would most likely lead to a pandemic (influenza type A)?

a) Antigenic variation

b) Antigenic drift

¢) Antigenic masking

d) Antigenic shift

e) Antigenic mimicry
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18) How would influenza be named if it did not cause epidemics, caused only minor
respiratory problems, was found in Erie, PA in 2008, had type 8 HA, and type 4 NA?

a) Influenza A/Erie/08/H8N4

b) Influenza B/Erie/H4N8/08

c¢) Influenza C/Erie/08/HEN4

d) Influenza C/Erie/H8N4/08

e) Influenza C/H8N4/Erie/08
19) Annual influenza viruses contain what three (trivalent) egg-grown killed virus types,
which are updated yearly depending on the dominant strains?

a) Type A HIN1, Type A H3N2, Type B

b) Type A H3N2, Type A HINI1, Type A H2N3

c) Type A H3N2, Type B, Type C

d) Type A HIN1, Type B, Type C

e) Type A H3N2, Type A HIN1, Type A H4N6
20) Which of the following is the most common secondary effect seen with an influenza
infection?

a) Guillain-Barré syndrome

b) Polyneuritis

c¢) Bacterial pneumonia

d) Encephalomyelitis

e) Epiglottitis
21) Which of the following is NOT a symptom commonly seen in influenza infections?

a) Chills and fever

b) Muscle aches

c) Malaise

d) Nausea and vomiting

e) Runny nose and cough
22.1) Which of the following spreads to lymph tissue, leading to a painful, tender,
swollen parotid gland and enlarged submandibular glands?

a) Influenza

b) Parainfluenza

¢) Mumps

d) Measles

e) Respiratory syncytial virus (RSV)

f) Severe acute respiratory syndrome (SARS)
22.2) Which of the following has spikes that present G protein for attachment and fusion
(F) protein for initiating viral entry?

a) Influenza

b) Parainfluenza

¢) Mumps

d) Measles

e) Respiratory syncytial virus (RSV)

f) Severe acute respiratory syndrome (SARS)
23) Severe acute respiratory syndrome (SARS) is acquired with person-to-person contact.
Symptoms include fever, cough, shortness of breath, and a chest x-ray consistent with
pneumonia. What is the microbe responsible for SARS?
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a) Staphylococcus pneumonia
b) Coxsackievirus
c¢) Coronavirus
d) Adenovirus
e) Echovirus
24) Which of the following is NOT true of Mycoplasma tuberculosis (tuberculosis, TB)?
a) Ziehl-Neelsen stain results for tuberculosis are available within 1 hour
b) Lung lesions on chest x-ray (Ghon complexes) and enlarged lymph nodes are
consistent with primary tuberculosis infection
¢) Disseminated tuberculosis (not contained in tubercles) is called miliary TB
d) Caseous or “cheesy” lung necrosis occurs within days of contracting TB
e) Primary tuberculosis is often asymptomatic and can be detected as early as 4-6
weeks with a PPD skin (Mantoux) test
f) Treatment of TB usually involves 3 drugs over a minimum of 6 months
g) A BCG vaccine would likely reveal a positive PPD result even if the patient
did not have tuberculosis
h) Shows growth on Lowenstein-Jensen agar
25) Which of the following differentiates Nocardial infections from Mycobacterium
tuberculosis infections?
a) Nocardia species are aerobic, Gram-positive rods
b) Nocardia species are acid fast
¢) Nocardia species form branching filaments
d) Nocardia species affects the immunocompromised
e) Nocardia species affects the lungs primarily
26) What is the most common opportunistic pulmonary infection in HIV-infected
individuals?
a) Pneumocystis jiroveci
b) Mycobacterium tuberculosis
¢) Nocardia species
d) Staphylococcus pneumonia
e) Klebsiella pneumoniae
27) When would an HIV positive individual be most likely to develop Prneumocystis
Jjiroveci (formally carinii)?
a) At the beginning of highly active antiretroviral therapy (HAART)
b) Several months after starting highly active antiretroviral therapy (HAART)
¢) After successful treatment with highly active antiretroviral therapy (HAART)
d) When CD4 count is less than 5,000 cells/mm”3
e) When CD4 count is less than 200 cells/mm”3
28) What is the pathogenesis of Pneumocystic pneumonia (PCP)?
a) Trophic conversion to spore causing alveolar cell rupture
b) Inflammatory toxin release causing pulmonary edema
c¢) Alveolar tissue thickening with hypoxia
d) Phagocytized by macrophages causing alveolar congestion
e) Release of toxin causing pulmonary capillary stiffening
29) Which of the following would NOT be used for detection of PCP?
a) Chest x-ray showing widespread pulmonary infiltrates
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b) Immunofluorescent or histochemical staining or specime