. What does pharmacokinetics study?

A) The effect of the drug on the body

B) The processes of absorption, distribution, metabolism, and excretion
C) The chemical structure of drugs

D) The therapeutic effects of medications

Answer: B

. Which of the following routes of administration guarantees full

absorption of a drug?
A) Oral

B) Intravenous (IV)

C) Subcutaneous

D) Inhalation

Answer: B

. What is the primary site of drug metabolism in the body?

A) Kidneys

B) Small intestine
C) Liver

D) Heart
Answer: C

. What is the first step in the pharmacokinetic process?

A) Distribution
B) Metabolism
C) Absorption
D) Excretion
Answer: C

. 'Which factor does NOT influence drug distribution?

A) Plasma protein binding
B) Tissue permeability

C) Gastric pH

D) Blood flow to organs
Answer: C

. What is the 'first-pass effect'?

A) The absorption of a drug in the intestines

B) The metabolism of a drug in the liver before it reaches systemic circulation
C) The excretion of a drug via the kidneys

D) The distribution of a drug to target tissues

Answer: B

. Which phase of metabolism involves oxidation and reduction reactions?

A) Phase |
B) Phase I1
C) First-pass effect
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D) Conjugation

Answer: A

Which of the following is the most common route of drug excretion?
A) Biliary

B) Feces

C) Sweat

D) Renal (urine)

Answer: D

Why are capsules often preferred over tablets for certain medications like
antibiotics?

A) Capsules are more stable.

B) Capsules dissolve faster than tablets.

C) Capsules are cheaper to produce.

D) Capsules have a longer shelf life.

Answer: B

What does the volume of distribution (Vd) indicate?

A) The total amount of drug in the body

B) The theoretical volume a drug would occupy if evenly distributed

C) The concentration of drug in the bloodstream

D) The rate of drug metabolism

Answer: B

Which enzyme system is primarily responsible for the metabolism of a
majority of clinically used drugs, and what is its significance in
pharmacokinetics?

A) Aldose reductase; it converts drugs to inactive forms.

B) Cytochrome P450 enzymes; they mediate oxidative metabolism and
influence drug-drug interactions.

C) UGT enzymes; they are solely responsible for renal clearance.

D) Esterases; they hydrolyze drugs to their active forms.

Answer: B

In the context of pharmacokinetics, which of the following statements
about the 'first-pass effect' is true?

A) It refers to the enhanced absorption of drugs taken orally due to liver
metabolism.

B) It decreases the bioavailability of drugs administered via the intravenous
route.

C) It can lead to significant variability in drug response among individuals.
D) It is negligible for drugs that are extensively protein-bound.

Answer: C

A drug exhibits zero-order Kkinetics at therapeutic concentrations. What
does this imply about its pharmacokinetics?

A) The rate of drug elimination is constant regardless of concentration.

B) The drug is eliminated proportionally to its concentration.

C) The half-life of the drug is constant.
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D) All of the above.

Answer: A

If a drug has a high volume of distribution (Vd), which of the following is
most likely true?

A) The drug is predominantly found in the bloodstream.

B) The drug is highly protein-bound.

C) The drug extensively distributes into tissues outside the vascular
compartment.

D) The drug is eliminated rapidly through renal clearance.

Answer: C

Which of the following pharmacokinetic parameters is least affected by
changes in hepatic blood flow?

A) Clearance of drugs that undergo extensive first-pass metabolism.

B) Clearance of drugs that are minimally metabolized by the liver.

C) Bioavailability of orally administered drugs.

D) Total body clearance of drugs that are highly dependent on liver function.
Answer: B

Case 1: A 45-year-old patient is prescribed a medication that is
significantly affected by the first-pass effect. After taking the drug orally,
the patient reports minimal therapeutic effect. What is the most likely
explanation for this?

A) The drug is extensively metabolized by the liver before reaching systemic
circulation.

B) The drug has a high volume of distribution, leading to low blood
concentration.

C) The patient has impaired renal function, affecting drug clearance.

D) The drug is poorly absorbed in the gastrointestinal tract.

Answer: A

Case 2: A physician is considering switching a patient from an oral
medication to an intravenous (IV) form due to the patient's critical
condition. What is the primary advantage of using the IV route in this
situation?

A) It is more cost-effective than oral medication.

B) It guarantees full absorption of the drug.

C) It minimizes the risk of adverse effects.

D) It enhances the drug's therapeutic index.

Answer: B

Case 3: A 60-year-old woman is started on a new medication that is highly
protein-bound. During her follow-up appointment, her doctor notes that
the medication is not achieving the desired effect. Which of the following
factors might explain this?

A) Increased renal clearance of the drug

B) Competition with other drugs for protein binding

C) Enhanced gastric pH affecting absorption
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D) Decreased hepatic metabolism

Answer: B

Case 4: A patient receives a drug that has a large volume of distribution
(Vd). Which clinical scenario would most likely occur in this patient?

A) The drug will primarily remain in the bloodstream.

B) The patient will require lower doses to achieve therapeutic effects.

C) The drug will distribute widely into tissues outside the vascular
compartment.

D) The patient will experience increased side effects due to rapid elimination.
Answer: C

Case 5: A patient is prescribed a medication that undergoes both Phase I
and Phase II metabolism. Which of the following statements is true
regarding this drug's metabolism?

A) It will only undergo oxidation and reduction reactions.

B) It can directly enter Phase II reactions without passing through Phase 1.

C) Phase I metabolism generally increases the drug's toxicity.

D) Phase II metabolism involves the breakdown of the drug into its active

form.
Answer: B
Case 6: A 30-year-old male patient presents to the emergency department

with an overdose of a drug known for its high lipophilicity. Which
pharmacokinetic characteristic most likely explains the prolonged effects
of this drug?

A) High renal clearance

B) Large volume of distribution (Vd)

C) Extensive first-pass metabolism

D) Rapid hepatic elimination

Answer: B

Case 7: A 50-year-old woman with chronic liver disease is started on a
new medication that is primarily metabolized by the liver. What is the
most significant concern regarding her drug therapy?

A) Increased gastric pH affecting absorption

B) Reduced first-pass effect

C) Accumulation of the drug leading to toxicity

D) Increased protein binding

Answer: C

Case 8: A patient receiving a medication orally has a bioavailability of
only 40%. If the medication is administered intravenously, what can be
expected about its bioavailability?

A) It will be lower than 40%.

B) It will be 100%.

C) It will vary based on individual metabolism.

D) It will be equivalent to the oral form.

Answer: B
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Case 9: A 70-year-old male is taking multiple medications, including one
that induces cytochrome P450 enzymes. What impact might this have on
the pharmacokinetics of his other medications?

A) Decreased drug clearance and increased effect

B) Increased drug metabolism and decreased effect

C) Increased bioavailability of oral medications

D) Reduced renal excretion of drugs

Answer: B

Case 10: A pharmacist receives a prescription for a drug that undergoes
significant enterohepatic recirculation. What does this imply about the
drug's pharmacokinetics?

A) The drug is rapidly eliminated through the kidneys.

B) The drug may have prolonged action due to reabsorption.

C) The drug is primarily excreted unchanged in urine.

D) The drug’s absorption is significantly affected by food intake.

Answer: B

Case 11: A patient on a stable dose of a medication experiences a
significant increase in drug levels after starting a new antifungal agent.
What is the most likely reason for this interaction?

A) The antifungal agent enhances renal clearance.

B) The antifungal agent inhibits cytochrome P450 enzymes involved in the
drug's metabolism.

C) The antifungal agent increases the drug's bioavailability.

D) The antifungal agent displaces the drug from plasma proteins.

Answer: B

Case 12: A patient requires a medication that is known to have a low
therapeutic index. What should the healthcare provider be most
concerned about?

A) The drug’s high protein-binding capacity.

B) The narrow margin between therapeutic and toxic doses.

C) The drug’s route of administration.

D) The drug’s volume of distribution.

Answer: B

Done By: Khaled Ghanayem
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1. Which of the following best defines bioavailability (F)?

A) The time taken for half of the drug to be eliminated.

B) The fraction of the drug that reaches systemic circulation.
C) The volume in which the drug is distributed in the body.
D) The rate at which a drug is removed from the body.

2. If a drug has a high volume of distribution (Vd), what does this indicate?

A) The drug is primarily confined to the bloodstream.

B) The drug is widely distributed throughout body compartments.
C) The drug is eliminated quickly from the body.

D) The drug has low bioavailability.

3.What happens to drug concentration in the body when continuous infusion is
stopped?

A) It remains stable.

B) It gradually increases.
C) It sharply drops.

D) It becomes toxic.

4. A drug is administered orally and undergoes extensive first-pass metabolism. What
impact does this have on its bioavailability?

A) Increases bioavailability.

B) Decreases bioavailability.

C) Has no effect on bioavailability.
D) Makes it 100% bioavailable.

5.How is clearance (Cl) calculated in pharmacokinetics?

A) Dose / AUC

B) AUC/ Dose

C) Volume / Half-life

D) Initial concentration / Final concentration
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6. In a clinical setting, if a drug has a clearance (Cl) of 5 L/h and a desired
steady-state concentration (Css) of 10 mg/L, what maintenance dose should be
administered per hour to achieve this steady state?

A) 25 mg/h
B) 50 mg/h
C) 10 mg/h
D) 15 mg/h

7.A patient is given a loading dose of a drug with a volume of distribution (Vd) of
40 L and a desired steady-state concentration (Css) of 5 mg/L. What is the
loading dose required if the bioavailability (F) is 0.8?

A) 200 mg
B) 250 mg
C) 320 mg
D) 160 mg

8.Which pharmacokinetic parameter is most crucial in determining the time
required to reach steady-state concentration during continuous infusion?

A) Bioavailability

B) Half-life

C) Volume of distribution
D) Clearance

9.In the context of drug absorption, which statement about the first-pass effect is
correct?

A) It increases the drug's efficacy.

B) It refers to the elimination of drugs by the kidneys.

C) It reduces the bioavailability of orally administered drugs.
D) It is irrelevant for drugs administered intravenously.




10.1f a drug exhibits a half-life of 1 hour and is administered at a steady dose
every hour, how long will it take for the concentration to stabilize at steady-
state?

A) 1 hour

B) 2 hours
C) 4 hours
D) 5 hours
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11.If the clearance (Cl) of a drug decreases due to liver impairment, what is the
likely effect on the drug's steady-state concentration (Css)?

A) Css decreases

B) Css remains unchanged

C) Css increases

D) Css becomes unpredictable

12.In a drug concentration vs. time graph, the area under the curve (AUC)
represents which of the following?

A) The rate of elimination of the drug

B) The total drug exposure over time

C) The maximum concentration achieved
D) The time taken to reach steady state

13.Which of the following statements regarding high volume of distribution (Vd)
is true?

A) It indicates the drug is largely eliminated through urine.

B) It suggests a higher initial plasma concentration for a given dose.
C) It means the drug is primarily retained in the bloodstream.

D) It implies lower clearance rates for the drug.




14.1f a patient is taking Drug Z that has a half-life of 6 hours, how much of the
drug remains in the system after 18 hours post-administration?

A) 12.5%
B) 25%
C) 50%
D) 6.25%

15.When administering a drug via intravenous infusion, which factor primarily
influences the time taken to achieve maximum concentration (Cmax)?

A) Volume of distribution
B) Half-life

C) Clearance

D) Route of administration
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16.A drug with a clearance (Cl) of 15 L/h and a volume of distribution (Vd) of 50
L is given to a patient. What is the half-life (t'2) of the drug?

A) 2 hours
B) 3.33 hours
C) 5 hours
D) 10 hours

17.In a study comparing two routes of administration for Drug A, it was found
that the oral bioavailability is 0.5 and the intravenous bioavailability is 1. If both
routes use the same AUC for comparison, how does the total exposure for oral
administration compare to intravenous?

A) 50% of intravenous
B) 25% of intravenous
C) 75% of intravenous
D) 100% of intravenous




18.1f Drug B has a high protein binding capacity and a low volume of
distribution (Vd), what effect does this have on its pharmacokinetics?

A) It will be eliminated faster.

B) It will have a higher steady-state concentration.

C) It will remain primarily in the bloodstream and have lower tissue penetration.
D) It will require higher doses to achieve therapeutic effects.

19.During a drug interaction study, it was noted that Drug C's clearance is
significantly reduced when given with Drug D. What is the likely consequence of
this interaction on Drug C’s therapeutic range?

A) Increased risk of toxicity

B) Decreased therapeutic effect
C) No significant impact

D) Enhanced therapeutic effect

20.Which of the following factors is least likely to affect the volume of
distribution (Vd) of a drug?

A) Molecular weight of the drug
B) Lipophilicity of the drug

C) Patient’s hydration status

D) Method of drug administration

Answers:
16. B
17. A
18. C
19. A
20. D

Case 1:A 65-year-old patient with chronic kidney disease is prescribed Drug E,
which has a clearance (Cl) of 8 L/h in healthy individuals. Due to the patient's
condition, the doctor expects reduced clearance. What should the physician
consider when adjusting the dose?

A) Decrease the dose to prevent toxicity.
B) Increase the dose to maintain efficacy.




C) No adjustment needed, clearance remains unchanged.
D) Monitor for increased elimination of the drug.

Case 2: A patient is given an intravenous (IV) loading dose of Drug F with a
volume of distribution (Vd) of 20 L and a desired steady-state concentration
(Css) of 4 mg/L. What is the required loading dose if the drug has 100%
bioavailability?

A) 40 mg
B) 80 mg
C) 60 mg
D) 20 mg

Case 3:A 50 kg patient is receiving Drug G, which has a half-life of 3 hours and
requires multiple doses to maintain therapeutic levels. If the patient is
administered a dose every 3 hours, how long will it take to reach steady state?

A) 6 hours
B) 9 hours
C) 12 hours
D) 15 hours

Case 4:During a follow-up, a patient on Drug H, known for extensive first-pass
metabolism, reports reduced efficacy of the drug. Which factor is most likely
contributing to this issue?

A) Increased kidney function

B) Change in dietary habits

C) Use of another drug that enhances first-pass metabolism
D) Shift to intravenous administration

Case 5:A researcher is studying the bioavailability of Drug I. If Drug I has an
AUC of 100 mg-h/L when given IV and an AUC of 50 mg-h/L when given orally,
what is the bioavailability (F) of the oral route?

A) 0.25
B) 0.5
C) 0.75
D) 1.0

Answers:




U D WN R
O w> >

Case 6:A 70-year-old female patient with liver cirrhosis is prescribed Drug J,
which has a high volume of distribution (Vd) and is metabolized primarily by the
liver. What is the most likely effect of her liver condition on the
pharmacokinetics of Drug J?

A) Decreased half-life and increased clearance
B) Increased half-life and decreased clearance
C) No change in pharmacokinetics

D) Increased volume of distribution

Case 7:A patient receiving continuous intravenous infusion of Drug K, which has
a half-life of 2 hours, is experiencing symptoms of toxicity. If the infusion is
stopped, how long will it take for the plasma concentration to drop below the
therapeutic window?

A) 4 hours
B) 6 hours
C) 8 hours
D) 10 hours

Case 8:A clinical trial reports that Drug L has a bioavailability of 0.6 when
administered orally. If a patient needs a therapeutic concentration of 20 mg/L,
what initial dose should be given orally to achieve this level, considering a
volume of distribution (Vd) of 30 L?

A) 30 mg
B) 40 mg
C) 50 mg
D) 60 mg

Case 9:A patient on Drug M, which has a clearance (Cl) of 12 L/h, is found to
have a steady-state concentration (Css) of S mg/L. If the dose is increased to
maintain therapeutic levels, what will be the new Css if the new dose is doubled?

A) 5 mg/L

B) 10 mg/L
C) 15 mg/L
D) 20 mg/L




Case 10: A patient receiving Drug N orally reports feeling drowsy and lethargic.
The clinician suspects increased absorption due to gastrointestinal changes. If
the drug’s bioavailability increases from 0.4 to 0.8, what effect will this have on
the required oral dose to maintain the same plasma concentration?

A) Increase the dose

B) Decrease the dose

C) No change in dose required

D) The drug will become ineffective

Answers:
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Case 11:A 55-year-old male with normal renal function is prescribed Drug O,
which has a half-life of 4 hours. He takes the drug every 4 hours. How long will it
take to reach steady state?

A) 8 hours

B) 12 hours
C) 16 hours
D) 20 hours

Case 12: A patient is receiving Drug P, which is known for a significant first-pass
effect, and has an oral bioavailability of 0.3. If the intravenous AUC is measured
at 200 mg-h/L, what is the expected AUC for the oral administration?

A) 60 mg-h/L
B) 100 mg-h/L
C) 30 mg-h/L
D) 90 mg-h/L

Case 13:During a routine check, a patient on Drug Q, which has a high volume
of distribution, reports symptoms of dizziness. Which parameter could most
likely explain the altered effects of the drug?




A) Increased renal clearance

B) Decreased protein binding

C) Increased hepatic metabolism

D) Decreased volume of distribution

Case 14: A patient with severe dehydration is prescribed Drug R, which is highly
lipophilic. How might dehydration affect the drug's pharmacokinetics?

A) Increased volume of distribution
B) Decreased half-life

C) Reduced clearance

D) Enhanced renal excretion

Case 15:A clinical trial shows that Drug S has a clearance of 5 L/h. If a patient
has a target steady-state concentration (Css) of 8 mg/L, what is the necessary
maintenance dose to achieve this concentration?

A) 20 mg/h
B) 30 mg/h
C) 40 mg/h
D) 50 mg/h

Answers:
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