
Pharmacology Questions

Question 10

A man has a arrest in the street due to torsades de pointes. After resuscitation his rhythm showed a prolonged QT interval. Further questioning revealed erythromycin for a recent URTI. Which drug interaction is most likely to explain his arrest?

A) 
Quinidine

B)
Loratidine

C)
Sotalol

D)
Cimetidine

E)
Terfenadine

Question 17

A middle aged man with longstanding RA is not responding to piroxicam and methotrexate. He is commenced on cyclosporin. You note that BP 130/86 increasing to 155/90 and creatinine 0.05 to 0.09. You would?

A)
Cease NSAID

B)
Cease Cyclosporin

C)
Add Nifedipine

D)
Add Diltiazem

E)
Cease Methotrexate

Question 19

In drugs used for transplantation, which of the following is theleast likely to alter cytokine regulation (IL-2)

A)
Prednisone

B)
Mycophenolate

C)
Cyclosporin A

D)
Tacrolimus

E)
Rapamycin

Question 34

A patient is on a stable dose of Lithium. The most likely cause for an increase in Lithium levels is which of the following?

A)
Bendrofluazide

B)
Amiodarone

C)
Digoxin

D)
Diazepam

E)
NSAIDs

Question 37

Elderly patients suffer more frequent adverse drug reactions because of ?

A)
Changes in pharmacokinetics

B)
Changes in pharmacodynamics

C)
Polypharmacy

D)
Concurrent Pathology

Question 51

A drug with a half life of 48 hours is given daily. How long will it take to reach steady plasma levels?

A)
2 days

B)
4 days

C)
10 days

D)
16 days

E)
The drug will continue to accumulate in the serum

Question 62

Which of the following drugs is the most potent?

Question 77

Drug X normal dose is 100mg where 80% is renally excreted and 20% is metabolised by the liver. If a person’s GFR is 25% of normal, what dose should be given?

A)
20mg

B)
25mg

C)
30mg

D)
35mg

E)
40mg

Question 90

Regarding the pharmacokinetics of the following drugs, which has the slowest clearance from the plasma?




Vol of Distribution

Plasma t1/2 hrs

A)
Dapsone

20



20

B)
Amiodarone
4000



600

C)
Tolbutamide
7



20

D)
Phenytoin
200



60

Question 92

Which of the following NSAIDs is most likely to cause haemorrhagic cystitis?

A)
Ibuprofen

B)
Sulindac

C)
Ketoprofen

D)
Piroxicam

E)
Tiaprofenic acid

Question 93

Which of the following is least likely to reduce protein binding of Phenytoin?

A)
Pregnancy

B)
Warfarin

C)
Carbamazepine

D)
Chronic Liver Failure

E)
Chronic Renal Failure

Question 99

Cyclosporin (renal) toxicity is least likely to cause?

A)
Pulmonary (Interstitial) fibrosis

B)
Glomerulopathy

C)
Reduced potassium excretion

D)
Reduced uric acid excretion

E)
Arteriopathy

Question 103

Which is not a defining feature of alcohol dependence?

A)
More than 6 standard drinks a day for longer than 3 months

B)
Drinks despite adverse physical and psychological consequences

C)
Drinks more than usual and for longer than intended

D)
Drinks to exclusion of important activities

E)
Develops tolerance

Question 118

Allopurinol causes azothiaprine toxicity by:

A)
Increased ½ life of active metabolite of AZA

B)
Decreased hydrolysis of AZA

C)
Reduced renal excretion

D)
Increased ½ life of AZA

E)
Increased GI absorption

Question 135

A young woman admitted after an unknown overdose. She has been depressed recently. ON admission sheis air hungry, has tinnitus, mild dehydration, metabolic acidosis, ?hepatic…., and a high anion gap. What is the most likely cause?

A)
Salicylates

B)
TCA

C)
Lactic acidosis

D)
Antifreeze

E)
Heroin

Question 6

With regards to the management of osteoporosis with alendronate, which of the following factors will most influence its method of administration?

A)
Long half life

B)
Renal toxicity

C)
Propensity to cause diarrhoea

D)
Propensity to highly bind to mineral cations

E)
Rapid plasma clearance

Question 24

A patient receives a bolus of digoxin 1g, then receives 250ug. Steady stae is likely to be reached at:

A)
After the loading dose

B)
6 hours

C)
24 hours

D)
2 days

E)
5 days

Question 26

Which of the following is most likely to lead to the failure of the oral contraceptive pill?

A)
Epilim

B)
Phenytoin

C)
Clonazepam

D)
Amitriptylline

Question 38

Azithromycin can be used as a single dose treatment for Chlamydia urethritis, while Doxycycline needs to be administered daily for one week. The most likely reason:

A)
Long serum half life

B)
Long intracellular half life

C)
Post antibiotic effect

Question 52

Drugs most likely to cause angiooedema with someone commenced on anti-hypertensive are:

A)
Enalapril

B)
Irbesartan

C)
Indapamide

D)
Atenolol

E)
Amlodipine

Question 57

10% of Australians have less therapeutic effect to codeine ingestion. The cause for this is?

A)
Slow acetylators

B)
Deficiency of p450 CYP2D6

C)
Deficiency of p450 CYP3A4

Question 58

What is the most likely cause for Acyclovir resistance

A)
Prolonged prophylaxis

B)
Prolonged therapy

C)
Immunosuppression

D)
Inadequate dosing

Question 15

Drug X given intravenously 20mg – AUC 100mg/hr/L. Given orally, 50mg – AUC 200mg/hr/L

What is the oral bioavailability?

A)
50%

B)
60%

C)
70%

D)
80%

E)
90%

Question 19

A patient who is 3 months post transplant presents with increased blood glucose. The least responsible drug.

A)
Prednisone

B)
Azathioprine

C)
FK 506

D)
Cyclosporin

E)
Atenolol

Question 27

Psychotic needing treatment. Don’t want anti cholinergic effect (? Has enlarged prostate)

A)
Clozapine

B)
Respiradone

C)
Haloperidol

D)
Thioridazine

Question 41

COX-2 inhibitors cf NSAIDs are associated with decreased incidence of?

A)
Hypertension

B)
Gastric ulcers

C)
Rash

D)
Headache

E)
Renal disease

Question 47

A 34 year old woman with epilepsy and severe psychiatric difficulties is taking phenytoin, phenobarbitone and multiple psychotropic drugs. Cessation of which of the following is most likely to cause a decrease in her phenytoin concentration.

A)
Fluoxetine

B)
Diazepam

C)
Amitryptilline

D)
Phenobarbitone

E)
Moclobemide

Question 12

In the Australasian population, approximately 105 of people have markedly reduced capacity to metabolise drugs bia cytochrome P450 2D6 isoform. The most likely clinical consequence of this genetic polymorphism is that a poor metaboliser is at risk of:

A)
developing drug induced lupus when given hydralazine

B)
hepatic toxicity when given usual doses of paracetamol

C)
prolonged paralysis when succinylcholine during anaesthesiae

D)
failing to achieve the expected analgesic effect when given usual doses of codeine

E)
severe heart failure

Question 21

A 25 year old woman is at 20 weeks gestation in her first pregnancy. She is a known chronic epileptic since childhood whose seizure control has been satisfactorily on phenytoin 300mgn daily. She has had 2 fits in the past 5 years. Her plasma phenytoin concentration measured annually for at the least 5 years has been in the range 13 – 16 mg/L (therapeutic 10 – 20 mg/L).  She now presents with a generalised seizure and is found to have a plasma phenytoin concentration of 5mg/L. The most likely reason for the seizure recurrence at this stage in her pregnancy is:

A)
Reduced protien binding of phenytoin

B)
Increased clearance of Phenytoin

C)
Increased volume of distribution of Phenytoin

D)
Enhanced seizure tendency due to her pregnancy

E)
Reduced GI absorption of Phenytoin

Question 33

When applied alone to an isolated perfused heart, oxyprenolol causes a dose-dependent increase in heart rate due to activation of beta receptors. However, in the presence of an effective beta receptor stimulant such as isoprenaline, oxyprenolol causes a dose-dependent reduction in heart rate. Based on this information, oxyprenolol could best be described as a:

A)
Partial agonist

B)
Non-competitive antagonist

C)
Competitive antagonist

D)
Competitive antagonist

E)
Selective agonist

Question 43

The least significant effect of a loop diuretic sucha s frusemide is increased urinary loss of:

A)
hydrogen

B)
magnesium

C)
potassium

D)
phosphate

E)
Calcium

Question 56

Warfarin is predominantly (>98%) cleared by hepatic metabolism with a plasma clearance of approximately 3mL/min and is also approximately 99% bound to plasma protein. Reduction of the effect of warfarin when it is co-adminisstered with carbamazepine is most likely due to:

A)
Enhanced protein binding

B)
Reduced bioavailability

C)
Increased clearance

D)
decreased first pass metabolism

E)
Reduced GI absorption

ANSWERS

Question 10

(E)

Terfenadine undergoes extensive metabolism in the liver by cytochrome P450 3A4.

Erythromycin is a competitive 3A4 enzyme inhibitor. Patients with impaired hepatic function or those receiving treatment with potent inhibitors of hepatic oxidation (eg. erythromycin or ketoconazole; or having conditions leading to QT prolongation may experience QT prolongation  and/or VT at the recommended dose.

Loratidine, despite also being cleared by CYP 3A4 does not have this arrhythmogenic effect.

Sotalol, despite prolonging the QT interval is 80-90% excreted unchanged in the urine, the rest in the faeces. No hepatic metabolism.

Cimetidine is a non-competitive inhibitor of CYP3A4 but no arrhythmogenic effects

Question 17

(A) ?

Cyclosporin is a cyclic polypeptide consisting of 11 AA’s and is a potent immunosuppressive agent by inhibiting the production and release of IL-2.

Monitoring of renal function:

Cyclosporin can impair renal function, and a reliable baseline level of serum creatinine should be established prior to treatment and monitored at 2 weekly intervals. If serum creatinine increases and remains increased by more than 30% above baseline at more than one measurement, the dose must be reduced by 25-50%. If the increase from baseline exceeds 50%, the dose must be reduced by at least 50%.This applies even if the patient’s serum creatinine remains in the normal level. In patients in whom the dose reeduction is not successful in reducing the creatinine levels within 4 weeks , cyclosporin should be stopped.

Drug Interactions:

Drugs that exhibit nephrotoxic synergy:
Aminoglycasides, Amphoteracin B, Ciprofloxacin, Vancomycin, Triprim, NSAIDs (including diclofenac, naproxen, sulindac), melphelan

The concomitant use of diclofenac and cyclosporin has been found to result in a significant increase in the bioavailability of diclofenac, with the possible consequence of reversible renal function impairment. The increase is most likely caused by a reduction of its high first pass effect. If NSAIDs with a low first pass effect are given together with cyclosporin, no increase in their bioavailability is expected => Indomethacin & Piroxicam – likely low first pass metabolism! 

Drugs that decrease cyclosporin levels:
Barbiturates, carbamazepine, phenytoin, nafcillin, sulfadimidine, rifapacin, octreotide, probucol

Drugs that increase cyclosporin levels:
Erythromycin, Ketoconazole, Diltiazem, Verapamil, Maxalon, OCP, Methylpred, allopurinol, amiodarone

Hypertension

I hypertension develops appropriate anti-hypertensive medication should be commenced. Preference is usually given to agents which do not interfere with the pharmacokinetics of cyclosporin. (eg. nifedipine or isradipine.

Methotrexate is predominantly excreted by the kidneys and smaller amounts are polyglutamate conjugated and excreted in the bile and kidneys.

Diltiazem will increase cyclosporin levels

Question 19

(B)

See diagram in article from Lancet

Immunosuppressive strategies in transplantation

Question 34

(A)

Bendrofluazide reduces the renal clearance of Lithium

Question 37

(All) ? but probably (C) 

Polypharmacy is the most important (?). 

Pharmacokinetics also impt with both renal and liver clearance declining with age

Question 51

(C)

After 4 half lives 93.75% of steady state level is achieved

Question 62

(A)

Efficacy :
Extent to which a ligand is capable of producing the maximal response possible when receptors are fully occupied.

Potency:
The amount of ligand needed to produce a given level of effect

Partial agonist:
Ligand with both agonist and antagonist properties. Even when fully occupying receptor, does no produce maximum response but blocks other agonists

Question 77

(E)

Clearance (total) = Clearance (liver) +  Clearance (kidney)

Assuming steady state concentration, Maintenance dose is equal to rate of elimination

Assuming linear order kinetics, as mentioned in another version of this question, the liver will continue to extract 20mg at a constant rate and the kidney will remove one quarter of the 80 mg it clears.

20mg from the liver + 20mg from the kidney with 25% of GFR = 40 mg total clearance

Question 90

(C)

T ½ = (0.693 x Vd) / Clearance

Clearance = (0.693 x Vd) / T ½

Putting the values into this equation, Tolbutamide has the lowest clearance

Question 92

(E)

New Ethicals lists in its adverse effects….

Surgam (Tiaprofenic acid) can cause urinary symptoms  (bladder pain, dysuria and frequency), haematuria or cystitis may occur. Treatment should be stopped immediately if symptoms occur. When the treatment with tiaprofenic acid has been prolonged for months after the onset of urinary symptoms, inflammatory changes of the urinary tract, sometimes severe have been observed and a few patients have undergone surgical procedures. Complete recovery after discontinuation is the rule.

Question 93

(C)… not sure whether (A)

In renal failure, the unbound fraction of Phenytoin is increased from 0.1 to 0.2.

Chronic liver disease with hypoalbuminaemia should have a significant effect on protein binding of Phenytoin

Maternal albumin concentrations decrease throughout pregnancy to a low at term. Measured drug concentrations of highly protein drugs such as Phenytoin may be lower. Does it really affect protein binding significantly? 

Carbamazepine is bound to serum proteins to the extent of 70-80%.The concentration of unchanged substance in the CSF and saliva reflects the non protein bound portion in the plasma.

Warfarin is 99% protein bound and only 1% unbound.

Question 99

(A)

Cyclosporin causes hyperkalaemia, and it is recommended that patients receiving cyclosporin should avoid high dietary potassium intake and should not be given potassium containing medications or potassium sparing diuretics.

Caution is required in patients with hyperuricaemia.

Question 103

(A)

Definitions And Epidemiology

DSM-IV defines alcohol dependence as repeated alcohol-related difficulties in at least three of seven areas of functioning. These include any combination of tolerance, withdrawal, taking larger amounts of alcohol over longer periods than intended, an inability to control use, spending a great deal of time associated with alcohol use, giving up important activities to drink, and continued use of alcohol despite physical or psychological consequences. This constellation of symptoms is likely to occur in both men and women, in individuals of all socioeconomic strata, and in people of all racial backgrounds. It also predicts a course of recurrent problems with the use of alcohol, and the consequent shortening of the life span by a decade or more. In the absence of alcohol dependence, an individual can be given a diagnosis of alcohol abuse if he or she demonstrates repetitive problems with alcohol in any one of four life areas, including an inability to fulfill major obligations, use in hazardous situations such as driving, legal problems, or use despite social or interpersonal difficulties.

Thus, the clinical diagnosis of alcohol abuse or dependence rests on the documentation of a pattern of difficulties associated with alcohol use and is not based on the quantity and frequency of alcohol consumption. This approach is used because an individual's pattern of drinking is difficult to establish and because the amount of alcohol associated with high blood levels differs with a person's age, sex, weight, percent body fat, and concomitant use of other medications. Thus, in screening for alcohol abuse or dependence in a clinical setting, it is important to probe for life problems and then attempt to tie in use of alcohol or another substance. A patient's pattern of life difficulties is important for a clinician to understand, and thus information regarding marital or job problems, legal difficulties, histories of accidents, medical problems, evidence of tolerance, etc., are important components of all evaluations and yield information that is of use even for nonalcoholic individuals. (See Update: The Role of Alcohol in Unintentional Drowning)

The lifetime risk for alcohol dependence in most western countries is about 10 percent for men and 3 to 5 percent for women. When alcohol abuse is also considered, the rates double. The average alcoholic (just like the average person) is a blue-collar or white-collar worker or homemaker. Homeless or skid row alcoholics represent only 5 percent or less of the total.
Question 118

(A)

Xanthine oxidase activity is inhibited by allopurinol, oxipurinol and thiopurinol which results in reduced conversion of biologically active 6-thioinosinic acid to biologically inactive 6thiouric acid. When allopurinol is given concomitantly with 6-MP or AZA, the dose of azathioprine should be reduced to one quarter the original dose.

Question 135

(A)

Salicylates

All salicylates have pharmacologic activity similar to that of the NSAIDs, and aspirin also inhibits platelet aggregation. Following overdosage, salicylates increase the sensitivity of respiratory centers in the brain to changes in PO2 and PCO2, resulting in an increased rate and depth of respiration. Later, salicylates uncouple oxidative phosphorylation and increase the metabolic rate, oxygen consumption, glucose utilization, and heat production. They also inhibit the Krebs cycle and block carbohydrate and lipid metabolism, resulting in ketoacidosis. Salicylates inhibit the synthesis of clotting factors in the liver and cause prolongation of the prothrombin time.

Salicylates are well absorbed both from the stomach and the small bowel, but absorption may continue for 24 h or longer following an overdose. Therapeutic blood levels range from 0.7 to 1.4 mmol/L (10 to 20 mg/dL). In the plasma, 50 to 80 percent of drug is bound to albumin. These drugs have a small volume of distribution (0.2 L/kg body weight), which increases with the dose and duration of poisoning. Because salicylate is a weak acid with a pKa of 3, the unbound portion in the serum exists mainly in an ionized state. Acidosis increases the un-ionized fraction and promotes the distribution of salicylate into brain, liver, and other tissues. Salicylates are eliminated by both hepatic metabolism and renal excretion. The half-life is 2 to 3 h after a single therapeutic dose. Saturation of hepatic metabolic pathways results in a prolonged half-life (20 to 36 h) following overdose. Alkalinization of the urine to a pH of 8 enhances renal excretion by causing the un-ionized drug in the lumen of the renal tubules to ionize; the ionized drug cannot be reabsorbed.

Clinical Toxicity

Manifestations begin 3 to 6 h after overdosage and include vomiting, sweating, tachycardia, hyperpnea, fever, tinnitus, lethargy, confusion, respiratory alkalosis, and an alkaline urine (pH >6). Vomiting, diaphoresis, and hyperventilation may lead to dehydration and acute renal failure. An increased-anion-gap metabolic acidosis with an acidic urine (pH <6) may develop. In cases of severe poisoning, convulsions, coma, respiratory depression, and cardiovascular collapse may ensue. Other complications include cerebral and pulmonary edema and myocardial failure. Elevation of the hematocrit, white blood cell count, and platelet count; hypernatremia; hyperkalemia; hypoglycemia; and prolongation of the prothrombin time may be seen. Acid-base disturbances include respiratory alkalosis coupled with metabolic acidosis (40 to 50 percent), respiratory alkalosis (20 percent), metabolic acidosis (20 percent), and mixed respiratory and metabolic acidosis (5 to 10 percent). Lactic and other organic acids are responsible for an increased anion gap.

Diagnosis

Salicylates are identified by a positive ferric chloride test in urine. This test is usually included in routine screening procedures. If not, specific serum measurement must be ordered. In the case of an acute single ingestion, a peak level of less than 3 mmol/L (40 mg/dL) is associated with no symptoms, one of 3 to 7 mmol/L (40 to 100 mg/dL) with mild to moderate manifestations, and one of greater than 7 mmol/L (100 mg/dL) with severe toxicity. Because of delayed and prolonged absorption, levels should be assayed serially. In chronic poisoning, symptoms may occur at levels only slightly above the therapeutic range.

Question 6

(D)

Must be taken at least one half hour before, beverage or medication of the day with plain water only. Other beverages, food and some medications are likely to reduce the absorption of Alendronate. If taken at the same time it is likely that calcium supplements and antacids and other oral medications will interfere with absorption.

Question 24

(E)

Question 26

(B)

Question 38

(B)

Question 52

(A)

Irbesarten can also rarely cause angioedema nut enalapril more common.

Question 57

(B)

Question 58

(C) … ?

Chronic administration of oral acyclovir for periods of 1 to 6 years has been shown to reduce the frequency of recurrences markedly during therapy; once the drug is discontinued, lesions recur. In AIDS patients, chronic or intermittent administration of acyclovir has been associated with the development of HSV and VZV strains resistant to the action of the drug and with clinical failures. The most common mechanism of resistance is a deficiency of the virus-induced thymidine kinase. Patients with HSV or VZV infections resistant to acyclovir have frequently responded to foscarnet.

Question 15

(D)

Bioavailability is proportional to the area under the curve.

If drug X given IV, AUC is 100mg/hr/L for a 20mg dose. One would expect a 50mg dose to give a AUC of 250 mg/hr/L (20 x 2.5 = 50) if bioavailability is 100%. Actual AUC is 200mg/hr/L. (200/250 = 0.8 = 80%)

Question 19

(B)

Question 27

(B)

Question 41

(B)

Question 47

(A)

Question 12

(D)

Question 21

(B)

Question 33

(B)

Question 43

(D)

Question 56 

(C)


