Which of the following drugs is most likely to cause drug-induced lupus erythematosus (DILE) syndrome?

(Flease select 1 option)

(3 Baclofen

) lsoniazid

(3 Methotrexate

5] Procainamide

() Sulphasalazine



Isoniazid

Methotrexate

[gieTerlsE Tyl SR This is the correct answer
ST GELEIERA I Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology
= At least 38 drugs currently in use can cause DILE. Howéver, most cases have been associated with procainamide

(15-2094), hydralazine (7-13%), or quinidine.

Explanation

Arecessive gene is responsible for the activity of hepatic N-acetyl transferase resulting in slow or fast (intermediate and fast

groups get lumped together) acetylation.
45% of the United Kingdom population are slow acetylators.

Drugs affected include:

& isoniazid

* hydralazine

* dapsone

* procainamide, and
* sulphasalazine

Slow acetylators have increased risk of isoniazid-induced peripheral neuropathy, and hydralazine or procainamide-induced

systemic lupus erythematosus (SLE).

At least 38 drugs currently in use can cause DILE. However, most cases have been associated with these three:
* procainamide

* hydralazine, and
* quinidine.

The risk for developing lupus-like disease from any of the other 35 drugs is low or very low; with some drugs only one or two

cases have been reported.

* Isoniazid (INH) - low risk
* Sulfasalazine - fow risk.



A 70-year-old man presents with an episcde of syncope.

On subsequent investigation he is found to have marked postural hypotension. He has been taking felodipine for hypertension
for a number of years and he also takes aspirin. On further questioning he appears te have taken up a new healthier lifestyle on
his seventieth birthday.

Which of the following health supplements is he maost likely to have taken that would have contributed to the calcium-channel
blocker induced hypotension?

(Flease select 1 option)

(2 Codliveroil capsules

Cranberry juice

) Ginseng
O Grapefruit juice
O VitaminC
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Cod liver oil capsules
Cranberry juice

Ginseng

EE:DI N This is the correctanswer
Vitamin C Incorrect answer selected

Key Learning Points

Pharmacology
s Grapefruit juice contains bergamottin which INHIBITS CYP3A4, thereby increasing the bioavailability of felodipine
and the risk of toxicity.

Explanation

Multiple studies have demonstrated this interaction between grapefruit juice and felodipine. Felodipine is normally
metabolised in the Gl tract and liver by CYP3A4. Grapefruit juice contains bergamottin which INHIBITS CYP3A4, thereby
increasing the bioavailability of felodipine and the risk of toxicity.



A 52-year-old man has been started on regular diclofenac for back pain. He is concerned as over the past few days he has been

suffering from deteriorating vision.

On examination his BP is 142/82 mmHg, pulse is 72 and regular. There is bilateral decreased visual acuity and loss of colour

vision. The rest of the neurclogical examination is unremarkable.

Which of the following is most likely to have occurred?

{Please select 1 option)

() Cataract formation

O Closed angle glaucoma

) Openangle glaucoma

O Optic neuritis

(2 Retinal detachment



Cataract formation
Closed angle glaucoma

Open angle glautoma

Optic neuritis This is the comect answer
Retinal detachment Incormect answer selected

Key Learning Points

Pharmacology, Therapeutics
» Optic neuritis is described as being associted with diclofenac therapy but rarely.

Explanation

Optic neuritis is described as being rarely associated with diclofenac therapy. A range of other CNS side effects has also been
noted on the summary of product characteristics, these include headache, dizziness, vertigo and in rare circumstances

drowsiness.
Cataract formation would not lead to loss of colour vision or to a sudden deterioraticn in sight over the course of a few days.

Glaucoma and retinal detachment are not thought to be associated with diclofenac treatment.



A 42-year-old man presents with gingival hypertrophy.

Which of his cardiac medications is likely fo be responsible?

roel

{Please select 1 option)

) Amlodipine

L Atenoclol

) Digoxin

) GTN

=y

E Simvastatin



\MIEd>E ST L 1 Wpr iy
iaailelallellgl-00 This is the correct answer

Atenolol
Digoxin
GTN

Simwvastatin Incorrect answer selected

Key Learning Points

Pharmacology
» Drugs associated with gingival hypertrophy include calcium channel blockers, phenytoin and cyclosporin

Explanation

Calcium channel blockers and drugs like phenytoin and cyclosporin are associated with gingival hypertrophy.



You are asked to see a 27-year-old woman on the oncology ward. She has been admitted for a course of chemotherapy and
has been taking high dose steroids for a few days. The nurses report that she is very agitated and talks about trying to open the
window of her room and jump out from the fourth floor.

You review her notes and see that she admits te drinking a few glasses of wine per week and has smoked cannabis on a few

occasions.
On examination her BP is 145/88 mmHg, her pulse is 80 and regular and she looks agitated and upsat.

Investigations show:

Haemoglobin 1218/L (115-165)
White cell count 16.2 x10%/L 4-11)
Platelets 200x10%/L (150-400)
C-reactive protein 9 nmol/L (=10)
Sodium 140 mmol/L (135-146)
Potassium 3.9 mmol/L (3.5-5)
Creatinine 92 pmol/L (79-118)

Which of the following is the most likely diagnosis?

C

2 Alcohol withdrawal

O

Cannabis-related psychosis

Corticosteroid-related psychosis

Q

Manic depressive psychosis

e Personality disorder
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Alcehol withdrawal

Cannabis-related psychosis

Corticostercid-related psychosis

Manic depressive psychosis

pres

Personality disorder  QEISe = a e REo g et

Key Learning Points

Pharmacology
« Corticostercid-related psychosis is seen within a few days of starting high dose oral or intravenous corticesteroids,
although some patients have been diagnosed with the condition up to 12 weeks or more after commencing

therapy.

Explanation

Corticosteroid-related psychosis is seen within a few days of starting high dose cral or intravenous corticosteroids, although
some patients have been diagnosed with the condition up to 12 weeks or more after commencing therapy.

Symptoms which are seen include:
* agitation

* hypemania, and
* suicidal intent

Given the close proximity of her symptoms to the onset of steroid therapy this is much more likely to be the diagnosis than

cannabis or alcohol related psychiatric disorder.

In severe cases, typical or atypical antipsychotics or benzodiazepines to manage agitation may be required.



A 56-year-old man with septic shock is fully ventilated, on continuous veno-venous haemofiltration receiving noradrenaline,
vancomycin and ciprofloxacin.

He has a mean arterial pressure (MAP) of 60 mmHg which is then not improved after changing from noradrenaline to
adrenaline. There is no evidence of myocardial dysfunction.

Which of the following would be the most appropriate next step in managing this patient?
(Please select 1 option)

e

£ ACTH stimulation test

() Activated protein C

) Change of inotropes

(2 Hydrocortisone

Mitric oxide

@
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ACTH stimaslation (=t

A taales protes C

Chasijge of ingtroges

Hydracarnsone (EETTIEY
oo ()

Key Learning Points
Prarmacoingy, Tharapeutics
. shown 24 hous
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A 28-year-old car mechanic is admitted to the hospital having taken an overdose of methancl after splitting up from his wife.

On admission to the Emergency department he is drowsy and intoxicated. His BP is 134/82 mmHg, and he has a tachycardia
with a pulse of 95.

Investigations show:

Haemoglobin 1408/L (135-177)
White cell count 8110/ 4-11)
Platelets 190 x10%/L (150-4000
Serum sodium 137 mmol/L (135-146)
Serum potassium 4 2 mmaol/L (3.5-5)
Bicarbonate 17 mmol/L (22-30)
Creatinine 130 pymol/L (79-118)

Which of the following is the most appropriate antidote for methanol peisoning?

O Atenolol

o Ethanol

O Glucagon

] Insulin

O Polyethylene glycol



Atenolol

Ethanol This is the correct answer

Glucagon

Insulin

Potethyiene gycol

Key Learning Points

Pharmacology
s |mhibition of metabolism of methanol by alcohol dehydrogenase with either ethanol or fomepizole is the treatment
of choice for methanol poisoning.

Explanation

Methanol, like ethanol, is metabolised by alcohol dehydrogenase to form formaldehyde. Formaldehyde is then further
metabolised by aldehyde dehydrogenase to formic acid.

Formate formation leads to a severe metabolic acidosis, and crystals forming within the eye can lead to so called 'snow field'
cataract formation.

Inhibition of metabolism of methanol by alcohol dehydrogenase with either ethanol or fomepizole is the treatment of choice.



Which of the following pharmacological agents acts through the opening of potassium channels?

{(Please select 1 option)

) Amiloride

)

Glibenclamide

3
o

Lidocaine

' Nicorandil

3
o

Phenytoin



Amilaride
Glibenclamide

Lidocaine

Nicorandil This is the comect answer
Phenytoin Incorrect answer selected

Key Learning Points

Pharmacclogy
« Nicorandil is a potent potassium channel activator.

Explanation

Nicorandil is a potent potassium channe! activator. It relaxes vascular smooth muscle through membrane hyperpolarisation via
increased transmembrane potassium conductance and, like nitrates, through an increase in intracellular cyclic guanosine
menophosphate (GMP).

Glibenclamide blocks potassium channels.

Amileride inhibits the action of aldosterone on the distal convoluted tubule producing potassium reabsorption.



An T8-year-old woman is brought to the Emergency department with shortness of breath, stridor, and an urticarial rash.

Onexamination her BP is 90/50 mmHg and she has a tachycardia of 95 beats per minute. You give her hydrocortisone and an
IV fluid challenge but her BP fails to improve. You decide to administer adrenalin.

Which of the following is the most appropriate method of administration and dosage?

) 0.5ml of 1:1000 adrenalin IM

O 0.5 mil of 110000 adrenalin [V

L&, 1 mcg/min IV adrenalin infusion

1 mlof 1:10000 adrenalin IM

L 4 mcg/min IV adrenalin infusion



0.5 ml of 1:1000 adrenalin IM

0.5 mil'ef 1:10000 adrenalin IV
1 mecg/min IV adrenalin infusion

210000 adrenalin IM

4 mcg/min IV adrenalin infusion Incorrect answer selected

Key Learning Points

Pharmacology
« Adrenalin is used for its alpha-agonist effects. IM administration is preferred because of a superior safety profile
with respect to cardiacadverse events compared with the [V route.

Explanation

Multimodal therapy involving use of an IV corticosteroid, IV antihistamine and fluid loading is usually employed in the
treatment of anaphylaxis.

IV corticosteroids are designed to modulate downstream release of cytokines from inflammatory cells, they reduce the
duration and severity of anaphylaxis.

IV antihistamine is designed to block the effects of histamine on the vascular tree, which ameliorates hypotension, and on the
airways, reducing shortness of breath and stridor. Fluid loading is designed to raise blood pressure

Adrenalin is used for its alpha-agonist effects that include increased peripheral vascular resistance and reversed peripheral
vasodilatation, systemic hypeotension, and vascular permeability.

Beta-agonist effects include bronchedilatation, chronotropic cardiac activity, and positive inctropic effects.

IM administration is preferred because of a superior safety profile with respect to cardiac adverse evants compared with the [V
route, although 1:10000 adrenalin IV may be used in a life-threatening situation

Reference:



A 64-year-old gentleman consults you in-clinic because he is having trouble putting his shoes on due to swelling.

He has COPD, hyperiension and angina.
Which medication is likely to be causing this problem?

(Please select 1 option)

O Diltiazem

() Eplerenone

Q

Isosorbide mononitrate

o Nicorandil

Q

Fropranolol



Bliit-v=o ) B This is the correct answer

1=}
il

repone

Isosorbide rononitrate

Nicarandil

Propranolol Incomrect answer selected

Key Learning Points

Pharmacology
« Diltiazem, as with nearly all the calcium channel blockers, causes gravitational/ankle cedema.

Explanation

Diltiazemn, as with nearly all the calcium channel blockers, causes gravitational/ankle cedema.
Eplerenone is an aldosterone antagonist and therefore is used to treat ankle cedema.
Isosorbide mononitrate commonly causes headaches and hypotension.

Nicorandil rarely causes angioedema, but not ankle swelling,

Propranolcl does not cause ankle ocedema although it may worsen decompensated heart failure, so is usually avoided until the
patient has been diuresed appropriately.



A 75-year-old patient being treated for heart failure presents with hyperkalaemia, the potassium being 6.9 mmol/L (3.5-5.0).
He was recently commenced on amiloride.

The interaction of amiloride with which of his drugs listed below is likely to have caused the hyperkalaemia?

{Flease select 1 option)

(2 Bisoprolol

2 Digoxin

3 Metolazone

2 Perindopril

(3 Warfarin



Bisoprolol
Digoxin

Metolazone

2=l aTalsleloly| M This is the cOTTECT answer
Warfarin Incomect answer selected

Key Learning Points

Pharmacology, Therapeutics
= ACE inhibitors in combination with potassium sparing diuretics may result in profound hyperkalaemia.

Explanation

The co-administration of a potassium-sparing diuretic and an ACE inhibitor, in this case Perindopril, may result in profound
hyperkalaemia, as has occurred in this patient. Thus patients on both these drugs should have their potassium monitored

closely.

Metclazone may result in profound hypokalaesmia.



A 17-year-old woman is admitted by emergency ambulance. She has apparently taken a large overdose of her father's anti-
hypertensive medication after he refused to allow her to see her boyfriend who is 21

On admission to the Emergency department she is hypotensive, with a BP of 80/55 mmHg, and a pulse of 28.

Investigations show

Hb 121g/L (135-180)
Wee 7.8 x10%/L 410
PLT 191 x10%/L (150-400)
Na 139 mmol/L (134-143)
K 4.6 mmol/L (35-5)

Cr 85 prmaol/L (60-120)
Glue 28g/dL (701100

Her rate increases to 35 after 3 mg of atropine, but little improvement in BP is seen.

Which of the following is the next most appropriate step?

| Further 1 mg atropine

2 IMadrenalin

& IVadrenalin

Q| IVglucagon

3 | Temporary pacing



Further 1 mg atroping
IM adrenalin

IV adrenalin

V=111 1=1s1s M This is the correct answer
Temporary pacing  RlaEsigea NS g el

Key Learning Points

Pharmacology
« (lucagon’s the conventional antidote for beta-blocker gverdose. It reverses hypoglycaemia, and improves

myocardial contractility and heart rate by stimulating production of cyclic AMP.

Explanation

Glucagon is the conventional antidote for beta-blocker overdose, the most likely cause of this patient's presentation. It
reverses hypoglycaemia, and improves myocardial contractility and heart rate by stimulating production of cyclic AMP.

Doses of glucagon used are much higher than those conventionally used for reversing hypoglycaemia in diabetes, with a bolus

of 3-10 mg being required, then 2-5 mg/hr by infusion.



A 71-year-old manis treated for paroxysmal atrial fibrillation with 200 mg of amiodarone per day.
He is finding extreme problems with photosensitivity and wants to discontinue the medication.
Which of the following is true of amicdarone therapy?

3] oty T T o)
\Fiease setect 1 optromn

O It has a half life of 36 hours so stopping the medication will be associated with an immediate improvement

75

T

Photasensitivity 1s a rare occurrence

(2 Purple skin discoloration is seen independent of photosensitivity

L Skin sensitivity can be prevented by using a sun block

(2 Thyroid dysfunction is seen more commonly in patients who experience photosensitivity
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It has a half life of 36 hours so stopping the medication will be associated with an immediate improvement
Photosensitivity is a rare occurrence

Purple skin discoloration is seen independent of photosensitivity

Skin sensitivity can be prevented by using a sun block

hyroid dysfunction is seen more commonly In patients who experience photosensitivity

Key Learning Points

Pharmacology, Therapeutics
= Photosensitivity is seen very commonly in those patients who are prescribed amicdarone therapy. It is distinct from
the slate grey skin discolouration which can occur with prolonged amiodarone use and can be prevented by using a
total sun block preparation.

Explanation

Photosensitivity is seen very commonly in those patients who are prescribed amiodarone therapy. It is distinct from the slate
grey skin discolouration which can occur with prolonged amicdarone use and can be prevented by using a total sun block

preparation.

The half life of amicdarone has a mean of around 50 days, and may be as short as 20 days in some individuals and as long as
100 days in others. Slate grey or blue skin appearance is the commonest pigmentation change seen in association with

treatment.

The incidence of amiodarone induced thyroid dysfunction has no relationship at all to photosensitivity.



A 77-year-old woman comes to the clinic for review. She has suffered a previous Colles fracture, and has a history of a previous
left leg DVT.

She takes a range of medication including omeprazole for severe reflux oesophagitis. A T score was measured at -4.2, and she
was unable to tolerate weekly alendronate due to symptoms of indigestion.

Which of the following is the most appropriate alternative for her?

IiDMonoa ool F 1 ~amdian
\rieasze select 1 opien)

O Daily calcium and vitamin D

L Daily strontium ranelate

) Monthly ibandronate

L Monthly risedronate

) Sixmonthly denosumab



Daily calcium and vitamin D

Daily strontium ranelate

Monthly ibandronate

Monthly risedronate

Six monthly denosumab

Key Learning Points

Pharmacology, Rheumatology
s Sixmonthly dencsumab is effective in managing patients with severe osteoporosis intolerant orwith
contraindicaitons to Alendronate or Zolendronic acid.

Explanation

Six monthly denosumab is correct because itis effective in managing osteoporosis in this patient type. This patient falls into
the severe psteoporasis range and definitely requires therapy in excess of calcium and vitamin D.

Whilst bisphosphonates can be given monthly, they still cause oesophagitis and are not appropriate here

Denosumab is a rank ligand inhibitor leading to inhibition of osteoclast activity. It is given by six monthly subcutaneous
injection and is associated with a 40%6 reduction in the risk of hip fracture over three years. It is recommended in NICE
guidance on Osteoporotic fractures - denosumab (TA204) for this patient type

Daily calcium and vitamin D are incarrect because they are less effective than bisphosphonates in the treatment of
osteoporosis.

Strontium ranelate is incorrect because it is associated with increased risk of deep vein thrombosis.
Monthly ibandronate is incorrect because it is still associated with symptoms of cesophagitis.

Monthly risedronate is incorrect because it is still associated symptoms of oesophagitis.



A 40-year-old ex-footballer presents requesting treatment far alcoholism and is prescribed disulfiram.

What is the mode of action of disulfiram?

(Please select 1 option)

@ Decreases severity of alcohol withdrawal

O Helps alcoholics to drink safely

) Inhibits acetaldehyde dehydrogenase activity

3 Inhibits alcohol dehydrogenase activity

£ Reduces the desire for alcohol



Decreases.severity of alcohol withdrawal

Helps alcoholics to dnink safely

Inhibits acetaldehyde dehydrogenase activity

Inhibits alcohiol dehydrogenase activity

Reduces the desire for alcohol Incorrect answer selected

Key Learning Points

Pharmacology, Psychiatry
= Disulfiram irreversibly inhibits the oxidation of acetaldehyde, the subsequent increased levels of which are thought
to preduce the typically unpleasant side effects

Explanation
Alcohol is mainly metabolised in the liver to acetaldehyde by alcohol dehydrogenase.
Acetaldehyde is then oxidised to acetate by acetaldehyde dehydrogenase (AcDH).

Disulfiram irreversibly inhibits the oxidation of acetaldehyde by competing with the cofacter nicotinamide adenine
dinucleotide (NAD) for binding sites on (AcDH).

The increased acetaldehyde levels are thought to produce the unpleasant side effects associated with acetaldehyde syndrome

such as headaches, nausea, flushing etcetera.



A 32-year-old female smoker presents with acute severe asthma.

The SaCyare 21% on 15 L of oxygen and the pls is B.2 kPa {10.5-13). There is widespread expiratory wheeze throughout the
chest.

Sheis given IV hydrocortisone, 100% oxygen and 5 mg of nebulised salbutamicl and 500 micrograms of nebulised ipratropiurn
with little response. Nebulisers are repeated 'back-to-back' but she remains tachypnoeic with wheeze but good air entry.

What is the next step in your management?

{Please select T option)

IV Augmentin

s Y Magnesium

> IV Potassium

[ MNon-invasive ventilation

2}  Oral prednisolone



IV Augmentin

IV Magnesium  BLEERGESTEE TGOS

IV Potassium

Nan-invasive ventilation Incorrect answer selected

Oral prednisolone

Key Learning Points

Pharmacology, Respiratory Medicine
= The mechanism by which it has its effect is not fully understeod, but it is thought that low magnesium levels in
bronchial smooth muscle favour brenchoconstriction.

Explanation
This question focuses on acute treatment of asthma.
Your initial appreach should be SOS:
* Salbutamol
* Oxygen,and
* Steroids (V).
In the meantime a CXR should be organised to rule out pneumothorax.

You should then consider further efforts to treat bronchoconstriction - a silent chest, or a tiring patient should suggest ITU
review.

The recommended dose of magnesium is 2 g over 30 minutes. The mechanism by which it has its effect is not fully
understoed, but it is thought that low magnesium levels in bronchial smooth muscle favour bronchoconstriction.

IV theophylline may be considered, but magnesium would be higher on the list.

IV antibiotic may be indicated, but your initial focus should be promoting bronchoedilation.

IV potassium may be required as the beta agonists push down the potassium.

Oral prednisclone can wait, as you have already given IV hydrocortisone as part of your SOS appreach

Non-invasive ventilation has no role in the acute management of asthma.



A 44-year-old woman is taking lithium for bipolar disorder. She also suffers from hypertension and angina and recently
underwent a medication review at her GP. She also suffers from osteoarthritis of her knees and has suffered a recent
respiratory tract infection.

Ower the past few days she has become increasingly drowsy, with ataxia, dizziness and slurred speech. A lithium level is
measured at 4 mmol/l.

Which of the following is most likely to have resulted in her presentation with lithium toxicity?

(Please select 1 opiion)

O Amoxicillin

{3 Atenclol

5 Paracetamol

L Ramipril

3 Verapamil



Amoxicillin
Atenolol

Paracetamol

Ramipril

Verapamil

Key L earning Points

Pharmacology
+ ACE inhibitors and dihydropyridine calcium antagonists are known to increase serum lithium levels.

Explanation

ACE inhibitors are known to increase serum lithium levels, as are dihydropyridine calcium antagonists.

Atenolol, in contrast, is a relatively safer option for the treatment of hypertension in association with long term lithium use.
Verapamil in combination with lithium |leads to neurotoxicity; this is independent of any increase in serum hithium levels.

If patients have poorly controlled hypertension and they are taking lithium, it may be better to discuss the case with the
psychiatrist to see if they can be changed to another mood stabilising agent, such as sodium valproate.



A 76-year-old man is reviewed in clinic having recently been diagnosed with severe heart failure (HF) associated with very
limiting breathlessness. He was formerly a heavy smoker with a medical history of COPD. His lung function test demonstrates

mild to moderate cbstructive airways disease and he has 5% airways reversibility.

On clinical examination his heart rate is 95 bprn and BP 156/90 mmHg No whesze is present. He has an elevated VP +5 cmis
but no chinical signs of fluid congestion. He is already taking aspirin 75 mg od, ramipril 10 mg od, furosemide 40 mg od and
simvastatin 40 mg nocte.

You decide to add in a beta blocker as the next step.

Whichwould be the most appropriate choice?

(Please select 1 option)

3 Atenolol 25 mgod

G2 Bisoprolo!l 5 mg od

O Bisoprolel 1.25 mg od

o
L

Carvedilol 6.25 mg bd

3 Carvedilol 12.5 mg bd



m

ase select | Opt

Atenclol 25 mg od

Bisoprolel 5 mg od

Carvedilol £:25 mg bd

Key Learning Points

Pharmacology
+ In chronic obstructive pulmonary disease (COPD) patients with HF, cardioselective & blockers appear safer at lower

doses than higher doses or non-selective & blockers (refs in DTB article).

Explanation
NICE recommends B blockers in all HF patients.

In chronic obstructive pulmonary disease (COPD) patients with HF, cardioselective b blockers appear safer at lower doses than

higher doses or non-selective B blockers (refs in DTB article).
Bisoprolal 5 mgs is too high an initial starting dose, a low dose can always be titrated up later, if tolerated.

Carvedilol though effective treatment for heart fallure is not selective and therefore carries a greater risk of causing

bronchospasm.
Atenolol though cardioselective has no clinical evidence for prognostic benefit in heart failure.

The patient should be closely monitored for deterioration in lung function post-administration.



A 65-year-old man is admitted from home with a community-acquired pneumonia (CAP).

He has a history of skin rash to penicillin documented in his medical notes. He has adverse prognostic features and a CURBE
score of 4.

What weould be an appropriate empirical antibiotic choice?

{(Please select 1 option)

O Augmentin

Q Augmentin and gentamycin

5 Cefotaxime and erythromycin

O Cefurocxime and metronidazole

5 Ciprofloxacin and clarithromycin



Augmentin

Augmenitin an

Cefotaxime and erythromycin  [liEgilteeigu: s o

Cefuroxime and metronidazole

Ciprofloxacin and clarithromycin Incamect answer selected

Key Learning Points

Pharmacology, Respiratory Medicine
s Consider the severity of the allergic reaction when selecting antjbiotics in penicillin allergic patients. The chance of
cross reactivity with beta-lactams is 10%.

Explanation

Community-acquired pneumonia is most commonly caused by Strep. pneumoniae, hence the use of a beta-lactam antibiotic

Because of the increased incidence of atypical organisms such as Mycoplasma, a macrolide such as erythromycin is also
recommended

Augmentin is contraindicated as it is penicillin-based.
Ciprofloxacin has poor cover against Strep. pneumoniae and metronidazole is used for anaerabic infections.

In this case a credible alternative for beta-lactam sensitivity is not mentioned and the best choice, because of clinical necessity
since severe pneumonia can be fatal if treated with antibiotics that are not effective, is to go with the only cephalosporin and
macrolide combination that is offered.

The chance of cross reactivity of penicillin allergy with beta-lactams is only 10%2. A rash is not a contraindication for this.

If the patient has a documented anaphylactic reaction sepcifically to penicillin then this case would need to be discussed
between the medical and microbiology consultants before the prescription was given. Different trusts have different policies
regarding this and consequently it is highly unlikely you will be tested on this.



A 63-year-old female presents with dry mouth of three months duration.
She is taking medication for hypertension, stress incontinence and reflux oesophagitis.
Which of the following is most likely to be responsible for her dry mouth?

ase select 1 option)

i)
¢

&

Bendroflumethiazide

O Cimetidine

' Doxazosin

(.} Hydralazine

() Oxybutinin



Bendroflumethiazide
Cimetidine
Doxazosin

Hydralazine

Oxybutinin

Key Learning Points

Therapeutics
« Oxybutinin is used for detrussor instability as a parasympathetic muscarinic antagonist hence dry mouth is seenin
70% of cases.

Explanation

Oxybutinin is an effective treatment for detrussor instability and is a parasympathetic muscarinic antagonist. Consequently dry
mouth is a problem in up to 70% of cases.

Bendroflumethiazide, the thiazide diuretic, at a dose of 2.5 mg per day is not associated with dry mouth.
Cimetidine is an H2 antagonist and is not associated with dry mouth.
Doxazosin is an alpha-blocker used as an anthihypertensive and is associated with a dry mouth in less than 5% of patients.

Hydralazine is a vasodilator and is not commonly linked to a dry mouth.



A 671-year-old man presents to the emergency department complaining of lethargy and muscle weakness. He has begun
therapy for hypertension with bendroflumethiazide a few weeks earlier. Blood testing reveals a potassium of 2.5 mmol/1.

Which of the following is the most likely cause of his hypokalaemia?

(Flease select 1 oplion)
) Increased sodium within the ascending loop of Henle

Q Increased scdium within the descending loop of Henle

) Increased sodium within the distal collecting duct

O Increased scdium within the distal convoluted tubule

Increased sodium within the proximal convoluted tubule



Increased sodium within the ascending loop of Henle
Increased sedium within the descending foop of Henle

Increased sodium within the distal collecting duct

Increased sedium within the distal convoluted tubule  BETES S g G5y
Increased sodium within the proximal convoluted tubule Incorrect answer selected

Key Learning Points

Pharmacology
s Thiazides block sodium reabsorption in the proximal segment of the distal convoluted tubuie.

Explanation

Thiazides block sodium reabsorption in the proximal segment of the distal convoluted tubule. This promotes increased delivery
of sodium to the distal segment of the distal convoluted tubule. There the aldosterone sensitive sodium potassium exchange

pump is presented with increased luminal sodium, which leads to increased excretion of potassium and hydrogen ions.

Often thiazide diuretics are combined in the treatment of hypertension with an ACE inhibitor or angiotensin receptor blocker

(ARB), in which case hypokalasmia does not normally present itself as a problem.



A patient is suspected of having taken a substance with anticholinesterase effects.

Which of the following combinations of signs, if present, would be the most likely to confirm this effect?

";:I' | 1
i aca calert 1 onitio
\Flease Seiect | OpUory

{2 Bradycardia and miosis

O Bradycardia and mydriasis

() Bradycardia and urinary retention

(' Tachycardia and diarrhoea

Tachycardia and lacrimation



(Piease seiect 1 option)
Bradycardiaand miosi
Bradycardia and mydnasis
Bradycardia and urinary refention

Tachycardiaand diarrhoea

Tachycardia and lacrimation  Ellelelstas oWV ] Tun -t

Key Learning Points

Pharmacology, Toxicology
« ACh can stimulate postganglionic receptors to produce effects such as bradycardia and miosis.

Explanation

An acetylcholinesterase inhibitor or anticholinesterase is a chemical that inhibits the cholinesterase enzyme from breaking
down acetylcholine (ACh), so increasing both the level and duration of action of the neurotransmitter acetylcholine.

ACh can stimulate postganglionic receptors to produce effects such as:

.

Salivation

.

Lacrimation

-

Defecation

.

Micturition

.

Sweating

.

Miosis

.

Bradycardia, and

.

Bronchospasm.

Muscarine produces these effects, and hence they are referred to as muscarinic effects, and the postganglionic receptors are

called muscarine receptors.

SLUD (Salivation,Lacrimation, Urination, Defecation - and emesis) is a syndrome of pathological effects indicative of massive
discharge of the parasympathetic nervous system.

Unlikely to occur naturally, SLUD is usually encountered only in cases of drug overdose or exposure to nerve gases. Nerve
gases irreversibly inhibit the enzyme acetylcholinesterase; this results in a chronically high level of acetylcholine at cholinergic
synapses throughout the body, thus chronically stimulating acetylcholine receptors throughout the body.



The nurse bleeped you becauss an obese patient is feeling nauseated and is vomiting. He is also complaining of seeing green
and yellow halas.

He has recently been treated with a standard intravenous bolus of digoxin for fast atrial fibrillation. His creatinine clearance is
normal. Digoxin toxicity is suspected.

What do you think is the cause of his symptoms?

(Please select 1 option)

@) Decreased hepatic excretion

@) Decreased protein binding

Decreased renal clearance

)

& Decreaszed volume of distribution

Increased half life

)



Decreased hepatic excretion

Decreased protein bindin

3

i

Decreaszed renal clearance

Decreazed volume of distribution This is the correct answer
Increased half life Incomrect answer selected

Key Learning Points

Pharmacology
» |deal body weight should be used, rather than total body weight, when calculating doses of digoxin.

Explanation

Digoxin is concentrated in tissues and therefore has a large apparent volume of distribution. Serum digoxin concentrations are
not significantly altered by large changes in fat tissue weight so that its distribution space correlates best with lean {that is,
ideal) body weight, not total body weight.

In this case a higher dose than necessary was given due to calculation on the patient total body weight, resulting in digoxin
toxicity. In other words his distribution space had been overestimated. Ideal body weight should be used, rather than total body

weight, when calculating doses.

Approximately 252 of digoxin in the plasma is bound to protein.



A 54-year-old electrician is reviewed in the rheumatology clinic. He has been managed for psoriasis and severe psoriatic
arthritis on methotrexate for the past nine months, but his symptoms are failing to improve despite this, NSAIDs and
intermittent courses of oral corticosteroids. A decision is made to commence adalimumab therapy.

Which of the following correctly reflects the MoA of this treatment?

{Please select 1 option)

] Costimulation blockade

I."'\
L

IL-1 inhibition

(3 IL-6 inhibition

bt

IL-27 inhibition

et

(> TNF alpha inhibitor



Costimulation blockade
IL-1 inhibition

IL-6 inhibition

IL-27 inhibition

TNF alpha inhibitor

Key Learning Points

Pharmacology
» Adalimurnab is a human monoclonal antibody that forms complexes with TNF-a, preventing the binding of TNF-a to

its receptors.

Explanation

The answer is TNF alpha inhibitor. Adalimumab is a human monoclonal antibody that forms high affinity, stable complexes with
both the soluble and transmembrane bioactive forms of human TNF-a, which prevents the binding of TNF-( to its receptors. It
is used in the treatment of conditions such as theumatoid arthritis and psoriasis / psoniatic arthritis, where TNF-alpha driven

inflammation is known to play a major role. As with other agents acting via this pathway, screening for latent TB should be

undertaken before therapy is initiated.

Costimulation blockade is the target for abatacept, a fusion protein consisting of CTLA-4 and the Fc portion of IgG, which binds
to CDBO and CD&6 and prevents T-cell activation. IL-1 and IL-6 inhibitors are both used the treatment of arthritis, examples
include canakinumab and siltuximab. II-21 is an inflammatory cytokine which is elevated in acute viral infection. The
application of IL-21 antagonists in new cnset Type 1 diabetes is currently being evaluated.



A 60-year-old man wha has been prescribed lisinopril for hypertension presents with an irritating cough.

What is the mechanism responsible for ACE-induced cough?
(Please select 1 option)

-

2  Angiotensin | accumulation

() Asthma

Bradykinin accumulation

() Laryngeal irritation

Renin accumulation



Angiotensin | accumulation

Asthma

Bradykinin accumulation BT e lig- w1y 1y

Laryngeal irritation

Renin accumulation Incamreet answer selected

Key Learning Points

Pharmacology
» The enzyme ACE is alse responsible for the metabelism of bradykinin in mast cells.

Explanation
The enzyme ACE is also responsible for the metabolism of bradykinin in mast cells.
The accumulation of this substance is responsible for the cough found in up to 302 of subjects taking ACE-inhibitors.

This phenomencon is not seen in subjects taking angiotensin receptor blockers such as losartan.



A young woman has acne and is taking oral medication. She develops polyarthritis and has raised liver enzyme tests.

Inwestigations show:

AST

ALT

Bilirubin

Antinuclear antibodies

9sU/L

170 U/L

16 pmol/L

Strongly positive at 1/20

Negative at 1/640

Which of the following drugs is she most likely to have been prescribed?

(Please select 1 option)

2 Erythromycin

o Isotretinein

2 Minocycline

3 Oxytetracycline

2 Trimethoprim

(1-31

(5-35)

(1-22)
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A patient is prescribed warfarin for prophylaxis of DVT.

Which vitamin does warfarin antagonise?

{Please select 1 option)
O A
O | B6
i | B
& | B



Fiease 52ty | OpLaig

[mis]
o

.

Key Learning Points

Pharmacology
= Warfarin antagonises vitamin K.

Explanation

Warfarin inhibits hepatic vitamin K epoxide reductase, which is an enzyme that converts vitamin K+to its active form

(hydroguinones,

This results in the impairment of the hepatic synthesis of vitamin K dependent clotting factors (I [prothrombin], VI, IX, and X).



A 25-year-old male presents after being bitten on the hand by a terrier. The wound appears deep and is associated with
swelling.

After the wound is cleaned and he has received tetanus immunisation.

Which of the following antibiotic regimes would be most appropriate for this patient?

(Please select T option)

o b i | L [RLE

) Co-amoxiclav oral

2 Doxycycline oral

"
B

Flucloxacillin aral

o
hed

Penicillin G IM

i
B

Trimethoprim oral



Co-amoxiclav cral This is the correct answer
Doxycycline oral
Flucloxaciilin oral

Penicillin G 1M

Trimethoprim oral Incorrect answer selected

Key Learning Points

Pharmacology, Therapeutics
= (o-amoxiclav is recommended as first-line treatment for all cat or human bites and other complicated animal bites.

Explanation

The use of prophylactic antibiotics in dog bites is controversial although evidence supports their use in deep wounds, bitesto
the hands, and signs of infection. Additionally, immune compromise should be considered as an indication together with
involvement of deep structures such as joints or tendons or in the presence of prosthetic joints.

Co-amoxictav is recommended as first-line treatment for all cat or human bites and other complicated animal bites. You should
alsc note that the treatment of animal bites, particularly of the hand, may not be limited to antibiotics alone and you may need

to seek the advice of a plastic surgeon about debridement or tendon repair.



A middle-aged lady presents with cervical and inguinal lymphadenopathy. She is also experiencing pins and needles in a glove
and stocking distribution, and has gum hypertrophy. She has a previous history of epilepsy and is on regular medication.

Which of the following drugs is most likely to cause her symptoms?
{Please sefect 1 option)

(2 Carbamazepine

L Phenobarbitone

(2 Phenytoin

L3 Sodium valproate

(2 Vigabatrin



2 BRIRTLL F ORI

Carbarmazeping

Phenobartt
Prenon ([T
Soaum oo (TS

Vigabatrin

Key Learning Points

Pharmacology’

= Recogrsed side affects of phenyton include

Explanation

Recognised side effects of phenytoin include

Drowsiness

Ataxia

Confusion

Blurred vision

Dizziness

Nystagmus

Parmanent cerebellar ataxa
Peripheral newropathy
Rashes

Gum hypestrophy
Thickening of the facial features
Lymphadenapathy

Chorea

Sleep disturbance.

Remarkabie side effects of ather anti-epileptic drugs ars

Drowsiness

Blurred vision

Dizziness

Leukopenia

SIADH and rash (carbamazepine)
Liver tonicity (sodium valproate)
Severe razh (lamotriging)
Retinal damage {vigabatrin}
Aplastic anaemia (felbamate),



You have a 23-year-old female patient who suffers from complex partial epilepsy.

When she comes to her clinic appointment she tells you she is worried because her fit frequency has increased and wants
more medication. On examination you also notice that she has a significant fungal infection. Medication includes the oral
contraceptive pill.

Which of the following agents is likely significantly to increase her risk of getting pregnant?

(Please select 1 option)

) Fluconazole

td Ketoconazole

(2 Lamotrigine

td Levetiracetam

2} Phenytoin



Fluconazole
Ketoconazole

Lamotrigine

Levetiracetam Incomrect answer selected
Phenytoin This is the correct answer

Key Learning Points

Pharmacology
+ Phenytoinis a potent enzyme inducer of the cytochrome P450 system; as such it reduces plasma levels of agents
which undergo hepatic metabolism, including sex stercids given in the oral contraceptive pill.

Explanation

Phenytoin is a potent enzyme inducer of the cytochrome P450 system; as such it reduces plasma levels of agents which

underge hepatic metabolism, including sex stercids given in the oral contraceptive pill.
Fluconazole and ketoconazole are all inhibitors of the CYP450 system and would lead to increased levels of other agents.

Studies have shown a modest decrease in the plasma concentration of levoncrgestrel when taking lamotrigine, but less effect

on ovuiation.

Levetiracetam does not alter the pharmacokinetics of the oral contraceptive.



A new drug is being studied to find the most appropriate dose In a dose response study.
Small doses of the drug lead to a linear increase in serum drug concentration.
At higher doses there is an exponential rise in serum drug concentration.

Which of the following best describes the pharmacokinetic properties of this new drug?

| | P—— 1 i
(Please select 1 option)

() First order kinetics

O | First pass effect

3 Long plasma half life

i Saturation kinetics

(. Zero order kinetics



First order kinetics
First pass effect

Long plasma half life

Saturation kinetics  WILEER SR gi= = 05y (<15
Zero order kinetics Incorrect answer selected

Key Learning Points

Therapeutics
= Saturation kinetics describes drugs that initially have a linear repsonse to small doses (first order kinetics) but then
the serum concentration of the drug rises sharply (zero order kinetics) due to saturation.

Explanation

The description of the kinetics of this new drug show that with small doses there is a linear response (first order kinetics) to

dosing but this becomes saturated and the serum concentration of the drug rises sharply (zero order kinetics).

Drugs following zero order kinetics continue to be metabolised at a steady rate, independent of the concentration of the

substrate. The plot of metabolism against time is linear.

Drugs which have saturation kinetics initially follow a linear line, but then their metabolism slows down leading to a plateau of
the line, for example due to enzyme depletion. Small doses in the drug then lead to large increases in plasma concentration.

This response is typical of drugs such as phenytoin (saturates liver metabolism).



Which of the following drugs interacts with cranberry juice?

{Please select 1 option)

) Amiodarone

) Digoxin
! Propranolol
) Simvastatin

' Warfarin



WMo dsc SCZL L | WErLu iy

Amiodarone
Digoxin
Propranciol

Simvastatin

Key Learning Points

Pharmacology
» Warfarin interacts with cranberry juice. Simvastatin interacts with grapefruit juice.

Explanation

Questions on this theme have appeared on previous examinations.

Warfarin interacts with cranberry juice. Simvastatin interacts with grapefruit juice.



A 70-year-old man presented with increasing dyspnoea.

In-his history he had suffered a myocardial infarction two years previously which had been complicated by ventricular
arrhythmias.

At admission his oxygen saturations were 85% on air and a chest x ray revealad bilateral patchy infiltration of both lung fields
with a cardiothoracic ratio of 20/30 cm.

Which of the following drugs that he has been prescribed is most likely to explain these findings?

(Please select 1 option)

(3 | Amiodarone

| Aspirin

() Atorvastatin

| Furosemide

(3 Ramipril



Dhibatio wfisliatal 8 RARSCLLIE S

Amicdarone This is the comect answer

Aspirin
Atorvastatin

Furosemide

elnlleIy| I Incorrect answer seiected

Key Learning Points

Pharmacoclogy, Respiratory Medicine, Toxicology
» Desaturation with patchy infiltration on CXR suggests a diagnosis of amiodarone-induced lung disease.

Explanation

This patient has desaturation with patchy infiltration on CXR suggesting a diagnosis of amiodarone-induced lung disease.
UUsually the presentation is insidious and the disorder associated with the cumulative dose.
Treatment depends on withdrawing amiodarone and initiation of steroid therapy.

Differential diagnosis is any lymphangitis/pnemanitis but high resolution CT can help by demonstration of radio-dense
plagues, etc.



Which of the following statements regarding Antabuse (disulfiram) is/are correct?

(Please select 1 optian)

Antabuse acts by promoting the metabolism of acetaldehyde
Can be used in patients with a history of psychosis in order to limit alcohol excess
Can be used to assist abstinence from alcohelin patients with heart disease

Patients using alcohol based perfumes may develop serious reactions  EEEEG IR e g =

Requires regular dose titration once initiated  RlENRGEE: 1 5o = =)



Antabuse acts by promoting the metabolism of acetaldehyde

Can be used in patients with a history of psychosis in erder to limit alcohol excess

Can be used to assist abstinence from alcohol in patients with heart disease

Patients using alcohol based perfumes may develop serious reactions

Requires regular dose titration once initiated Incorrect answer selected

Key L earning Points

Pharmacology
= Patients prescribed Antabuse (disulfiram) should be warned of sefious reactions if using alcohol based perfumes.

Explanation
Antabuse inhibits the breakdown of acetaldehyde, which is a major metabolite of alcohol.

[t is the accumulation of acetaldehyde which causes the flushing, sweating, palpitations, nausea, and vomiting seen in patients
taking Antabuse who imbibe alcohol,

These reactions may also occur with alcohol based products, for example, perfume.

Antabuse is contraindicated in cirrhosis and heart disease, and psychosis is a relative contraindication for its use.



A 27-year-old patient presented to his GP with persistent cough arid weight |loss. He had night sweats.

He was diagnosed with TB and referred to the respiratory clinic. He was started on treatment. His urine became orange in

colour,

Which one of the following drugs causes this?

(Please select 1 option)

() Ciprofloxacin

i Ethambutol

O Isoniazide
() Pyrazinamide
() Rifampicin



Ciprofloxacin
Ethambutol
lsoniazide

Pyrazinamide

Rifampicin

Key Learning Points

Pharmacology
s Side effects of drugs for TB

Explanation
Itis very important to be aware of side effects of drugs especially those for TB.
Patients should be warned about this. it can also be used to confirm compliance.

Orange staining occurs to contact lenses.



A 72-year-old man presents with painful lumps in his feet and is diagnosed with gout.
Following initial treatment with non-stercidal anti-inflammatory agents he is started on allopurinol.

How does allopurinol wark?

(Please select 1 option)
) Increases urinary uric acid excretion

O

Inhibits cyclooxygenase ||

) Inhibits macrophage tubular formation

Inhibits nitric oxide synthase

O Inhibits xanthine oxidase



AL LEE 2 S5 SRR LB L O T S B W P S AW Py

Increases urnany urc acid excretion
Intibits cyclooxygénase ||

Inhibits macrophage tubular formation
Inhibits nitric exide synthase

Inhibits xanthine oxidase

Key Learning Points

Pharmacology
« Allopurinel inhibits xanthine oxidase, the enzyme involved in the conversion of purines into uric acid.

Explanation

Allopurinol inhibits xanthine oxidase, the enzyme involved in the conversion of purines into uric acid.



Which term best describes the affinity of a drug for its receptor?

{Please select 1 option)

() Efficacy
O Intrinsic activity
2  Potency

L Selectivity

(2 Therapeutic effect



Efficacy

Intrinsic activity

Potency This isthe correct answer

Selectivity

Therapeutic effect  Bllliiaas:lE =g il

Key Learning Points

Pharmacology
« Affinity and intrinsic activity are determinants of potency.

Explanation
Affinity is the measure of the net melecular attraction between a drug {or neurotransmitter or hormeone) and its receptor.

The receptor's affinity for binding a drug determines the concentration of drug required to form a signhificant number of drug-

receptor complexes.
Affinity and intrinsic activity are determinants of potency.

Efficacy contributes both to potency and to the maximum effect of the agonist. Efficacy is a measure of the efficiency of the

drug-receptor complexin initiating the signal transduction process.



A 55-year-old lady has recently commenced on 20 mg of leflunomide daily for sero-negative rheumatoid arthritis.
At baseline, prior to commencing the drug, her AST was 22 U/L (1-31) and her ALT was 30U/L {5-35).

She attends for routine blood monitoring. Her FBC is normal but her liver function tests (LFTs) reveal:

AST 58 U/L (1-31)
ALT 71 U/L (5-35)
Alkaline phosphatase 100U/L (45-103)
Bilirubin 12 prmol/L (1-22)

What is the most appropriate management option for this patient?

(Please select

1 option)

] Continue leflunomide and monitor LFTs in one month

|{-\|
8

Continue leflunomide and monitor LFTs in two weeks

&) Reduce the dose and recheck LFTs in one week

|{-\|
5

Stop leflunomide and commence washout procedure

(@] Stop the leflunomide and repsat tests in two weeks
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Which of the following is not a cause of drug-induced hepatitis?

(Please select 1 option)

(2 Amiodarone

() Ethambutol

J  |soniazid

() Methyldopa

O

Pyrazinamide



Please select 1 apiion)

Isontazid

Methyidopa

Pyrazinamide Incorrect answer selected

Key Learning Points

Therapeutics

» Ethambutol can resuitin loss of visual acuity, colour blindness and restnction of visual fields

Explanation
Side effects of ethambutol are largely confined to visual disturbances in the form eof:

* | ossof acuity
= Colour blindness, and
* Restriction of visual fields.

It does not cause hepatitis and is renally excreted.

Some causes of drug-induced hepatitis include:

* |soniazid

* Amiodarone

* Pyrazinamide, and
* Methyldopa.



Which of the following is true regarding poisoning/overdose?

{Please select 1 option)

) Aspirin causes acidosis due to hypoventilation

) Chlormethiazole causes hyperthermia and hypertension

) Ethylene glycol causes a metabolic alkalosis and renal failure

) Methanol causes a metabolic acidosis with an increased anion gap

(@] Phenobarbitone causes a metabolic acidosis



(Please select 1 option)
Aspirin causes acidesis due to hypoventilation
Chlormethiazole causes hyperthermia and hypertension

Ethylene glycol causes a metabolic alkalosis and renal failure

Methanol causes a metabolic acidosis with an increased anion gap  RIEIER e g R o

Phenobarbitone causes a metabolic acidosis Incorrectanswer selected

Key Learning Points

Therapeutics, Toxicology
= Methanol ingestion causes a metabalic acidosis with an increased anion gap, secondary to formic acid production.

Explanation
Aspirin causes hyperventilation, which may result in a respiratory alkalosis; a massive overdose may cause a metabolic acidosis.
Phenobarbitone and chlormethiazole both suppress the central nervous system causing;
* Hypoventilation {and therefore a respiratory acidosiz)
* Hypotension, and
* Hypothermia.
Ethylene glycol causes a metabolic acidosis.

Methanol is metabolised to forraldehyde and formic acid, resulting in a metabolic acidosis.



An B5-year-old woman presented with bilateral ostecarthritis of the knees. She had no history of previous gastrointestinal

disease.
Which of the following is the most appropriate initial treatment for her?
(Pieaze select 1 option)

(J  Celecoxib

L Dihydrocodeine

) Naproxen

L Paracetamol

ey -
b Glucosamine



Dihydrocodeine

Naproxen

& E1<o% 1 1M This is the correctanswer
Glucosamine Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology
» Paracetamol and/or topical NSAIDs (for knee or hand OA) should be offered before considering oral NSAIDs.
Rubefacients, intra-articular hyaluronan, electro-acupuncture and chondroitin and glucosarnine products.are not
recommended.

Explanation

NICE guidelines recommend formulating individualised management plans for patients with osteoarthritis. Behavioural
change, such as exercise, weight loss and suitable footwear should be encouraged. Comorbidities which compound the effect
of osteoarthritis symptoms should be identified and their treatment optimised.

Paracetamol and/or topical NSAIDs (for knee or hand OA) should be offered before considering oral NSAIDs.

If symptoms are not controiled with the above strategies, oral NSAIDs or COX-2 inhibitors (but not etoricoxib) can be used. A
proton pump inhibitor should be co-prescribed. The lowest effective dose should be prescribed for the shortest period
possible. If the patientis already taking low-dose aspirin, an alternative analgesic should be considered.

Treatments which are not recommended include rubefacients, intra-articular hyaluronan, electro-acupuncture and
chondroitin or glucosamine products

Adjuvants which can be used include opioid analgesics, topical capsaicin and intra-articular corticosteroids. Application of heat
or cold packs, or TENS, can be considered if other strategies are ineffective. Manipulation and stretching can be helpful,
particularly for hip osteoarthritis. Bracing/joint supports can be used for patients with biomechanical joint pain or instability.

Patients should be referred for joint surgery if they have already been offered all of the core treatments or if they have
refractory joint symptoms which have a substantial impact on their quality of life. If there is a clear history of mechanical
locking, referral for arthroscopic lavage and debridement should be considered



A:33-year-old woman with a history of alcohalism and self-neglect, presents with an episode of blood streaked vomiting. This is
attributed to minor Mallory-Weiss tear.

She is admitted to hospital and given an intravenous infusion of 52 dextrose. Her serum potassium concentration is noted the
following day to have fallen to 1.9 mmol/L (normal range 3.5-4.9, 3.9 on admission).

What is the likely mechanism for the fall in potassium concentration?

D= s da wadamd A At taml
(Please setect 1 oplion)

O Cortisol release in response to stress increasing renal potassium loss

O Decompensated liver failure causing aldosterone secretion

Intracellular re-uptake in response to re-feeding with glucose

O Metabolic acidosis increasing renal potassium excretion

Q

Potassium levels falling following gastric loss invomiting



iFlease select | option)

Cortisol release in response to stress increasing renal potassium loss

Decompensated liver failure causing aldosterone secretion

Intracellular re-uptake in response to re-feeding with glucose

Metabolic acidosis increasing renal potassium excretion

Potassium levels falling following gastric loss in vomiting  WESEEE ST ST

Key Learning Points

Pharmacology
» Refeeding syndrome isa potentially fatal consequence of a glucose load in patients who have previously been
malnourished. It results in fluid retention, hypokalaemia, hypomagnesaemia and hypophosphataemia.

Explanation

Refeeding syndrome is potentially fatal, and occurs when previously malnourished patients are given a carbohydrate load.
When malnourished, the body uses endogenous fuel stores for energy and maintains serum electrolytes by redistribution from
intracellular spaces. Exogenously administered glucose results in insulin release, and subsequent difficultly for the body in
trying to convert to exogenous fuel sources, This results in rapid uptake of glucose, potassium, phosphate and magnesium into
cells, with dramatic falls in the extracellular concentrations. Additionally, for reasons which are not well understood, the body
begins to retain fluid resulting in expansion of the extracellular space.

As a result of these fluid and electrolyte changes, there is an increase in cardiac work which can precipitate acute heart failure.
There is also anincrease in the respiratory quotient, which can cause dyspnoea and tachypnoea and in extrerne cases
respiratory failure. Nausea and diarrhioea is also commeon due to gutintclerance.

None of the other options are causes of hypokalaemia in this setting.



Whilst hospitalised after a hip replacement, a patient withracute intermittent porphyria has a tonic clonic seizure_The seizure
was thought to have been due to alcohol withdrawal. The patient required large amounts of analgesia.

Six days post-operatively she suffers a porphyric attack.

Which of the following drugs on her prescription is likely to have been respansible?

O Augmentin

(> Oramorph

O Paracetamol

¥ Sodium valproate



(Please select 1 option)

Aspirin
Augmentin

Oramorph

Paracetamol Incorrect answer selected
Sodiumvalproate  BEEER G Gln gl B g

Key Learning Points

Pharmacology, Toxicology
* Porphyric attacks may be precipitated by drugs including phencbarbitone, sulphonylureas, and cestrogens.

Explanation

AlP is an autosomal dominant disease resulting from defects in production or activity of the enzyme porphobilinogen (PBG)

deaminase. Attacks may be precipitated by fasting, and by many drugs, such as:

* phenobarbitone

* alcohol

* sulphonylureas, and
* pestrogens.

Amoxicillin and opiates are thought to be safe in porphyria.



A 16-year-old female is admitted with a severe paracetamaol overdose_She is treated with IV N-acetylcysteine (NAC).

By replenishing which of the following compounds does N-acetylcysteine function as an antidote in paracetamol overdose?

{Please select 1 option)

7 Arginine

) Cysteine

(. Cystine

O Glutathione

(3 Methionine



Cysteine

Cystine
Glutathicne
Methionine

Key Learning Points

Pharmacology, Toxicology
= Intherapeutic doses N-acetyl-p-benzeguinoneimine is detoxified by conjugation with glutathione in the liver, but
once the protective intracellular glutathione stores are depleted hepatic and renal damage may ensue.

Explanation

Paracetamol is predominantly metabolised to glucuronide and sulphate conjugates, which are excreted in the urine.
Hepatatoxicity is related to the conversion of a small proportion of the ingested dose to N-acetyl-p-benzoquineneimine.

In therapeutic doses N-acetyl-p-benzoquinconeimine is detoxified by conjugation with glutathione in the liver, but once the
protective intracellular glutathione stores are depleted hepatic and renal damage may ensue.

NAC and methionine replenishes glutathione stores in the liver and may also act through its sulphhydryl (-SH) group as a direct
reducing agent.




A 56-year-old female who is taking warfarin for atrial fibrillation and has had a stable INR of between 2.0-2 5 over the last one
year is noted to have an INR on the last visit of 7.8 (<1 4).

Consumption of which of the following may be responsible for this?

T
i)

HEa3e SBIECL 1 Optlon/!

(O | Carrotjuice

L Cranberry juice

O Qil of evening primrose

L3 Orange juice

(O StJohn's wort



Carrot juice

Cranberry juice  BEIERER R s 1ak =18

Qil of evening primrose

Orange juice

St lohn's wort Incomrect answer selected

Key Learning Points

Pharmacology
« Cranbermy juice has been recognised to be responsible fora deranged INR, it being postulated that it inhibits
cytochrome p450.

Explanation
Cranberry juice has been recognised to be responsible for a deranged INR, it being postulated that it inhibits cytochrome p45s0.

5t lohn's wortinduces cyteP450 and therefore reduces INR.



A 17-year-old boy is diagnosed with asthma and comes to the clinic for review. He is currently managed with 100 mcg BD of
inhaled beclomethasone and salbutamol PEN.

His mother wants to enrol him in a class teaching the Buteyko technique.

What would you advise about its success?

(Please select 1 option)

@ Itis associated with improved FEV1

e It is associated with improved FVC

@ It is associated with improved symptoms

e It should not be recommended to adults who require inhaled steroids

Patients enrelled tend to use more short acting beta agonists

)



tis associated with improved FEV1

It is associated with improved FVC

It is associated with improved symptems

It should not be recommended to adults who reguire inhaled steroids

Patients enrolled tend to use more short acting beta agonists  Wlglslelfess f= kg G i

Key Learning Points

Pharmacclogy
» The Buteyko technique controls chronic hyperventilation, as such patients perceive less symptoms of shortness of

breath, and their use of short acting bronchodilators is reduced.

Explanation

The Buteyko technique controls chronic hyperventilation, as such patients perceive less symptoms of shortness of breath, and

their use of short acting bronchodilators is reduced.
This does not however have any impact on lung function including FEV1 and FVC.

It may be particularly valuable in patients who complain of syrptoms of shortness of breath significantly in excess of those

expected when you review their lung function.



A 50-year-old man returns to your clinic three weeks after Botox treatment for horizontal forehead furrows. He now complains
that his eyebrows are drooping (eyebrow ptosis).

What is the cause of his complaint?
(FPlease select 1 option)

@, Increased forehead skin laxity

) Paralysis of carrugatars

. Paralysis of frontalis

) Paralysis of procerus

@, Paralysis of zygomaticus major



Increased forehead skin laxity
Paralysis of cornigators

TRV e dige pi e[S This is the correct answer

Paralysis of procerus

Paralysis of zygomaticus major  Rlbbiisa sl & e |

Key Learning Points

Pharmacology
= Anatomy of muscle of facial expression. Pharmacology of Botox.

Explanation

Botox is a neurotoxin derived from the bacteria, Clostridium botulinum. It blocks neuromuscular transmission inhibition of
acetylcheline release at the presynaptic membrane. The end result is that the muscle contraction is inhibited.

The action of Botox is not permanent because collateral axonal sprouting establishes new neurcmuscular junctions, restoring
muscle function.

Botox does not affect skin laxity, hence this answer option is wrong.

Corrugator and procerus are both muscles that depress the eyebrow, therefore paralysis of these muscles would cause the
opposite to eyebrow ptosis, hence paralysis of corrugators and paralysis of procerus are wrong.

Zygomaticus major elevates and retracts the angle of mouth and does not affect the eyebrows, hence paralysis of zygomaticus
major is wrong.

Frontalis is a quadrilateral muscle found on the forehead that elevates the eyebrows; hence paralysis of this muscle can lead to

eyebrow ptosis.



A 47-year-old woman was taking an antibiotic for a urinary tract infection when she suffered a left Achilles tendon rupture
whilst playing badminton. She is very fit, exercising and doing stretching work up to four times per week, and feels the
antibiotic may have been responsible.

Which of the following antibiotics is the most likely cause?

Manea. aalark A aninn
{Please:select 1 oplion)

) Amoxicillin

2 Cephalexin

O

Co-amoxiclav

o Ofloxacin

O

Trimethoprim



Amoxicillin
Cephalexin

Ce-amoxiclav

Ofloxacin This is the comect answer
Trimethoprim Incorrect answer selected

Key Learning Points

Pharmacelogy
» Thewhole class of quinolone antibiotics is associated with case reports of tendon rupture.

Explanation

The whole class of quinolone antibiotics is associated with case reports of tendon rupture. This may in part be related to

decreased cellular preliferation and tenden fibrablast turnover.
In animal models where quinolenes are continued post tendon rupture, it is associated with delayed healing.

Juvenile toxicity models also show increased rates of tendon abnormalities, and for this reason use of quinolones is not

recornmended in children or in pregnancy.



A 27-year-old nurse comes to the clinic requesting contraception. She works shifts including nights, and so often wakes up at
odd times of the day. She has recently married and may want to start a family during the next two years.

Her mother suffered a DVT three years ago, aged 50.

On further questioning she has some problems with libido and has heard that progesterone only based preparations may
impact on this. On examination she looks well, her BMI is 21 kgﬁmz, and her BP is 100/70 mmHz.

Which of the following is likely to be the most appropriate medication for her?

(Please select 1

) Combined oral contraceptive pill

) Diaphragm

O Mirena coil

) Progesterone implant

O

Progesterone anly pill



Combined oral contraceptive pill  RIEETEE I ERESY g

Mirena coil

Progesterone implant  QIEClIEase T g o Rt

Progesterone only pill

Key Learning Points

Pharmacology
= The combined oral contraceptive pill is a safe contraceptive choice, but embolic risks have to be considered.

Explanation

The fact that her mother was clder than 45 when she had her DVT means this is less relevant when assessing this lady's VTE risk
with the combined pill.

For the progesterone only pill, it must be taken within three hours of the time the pill was taken on the previous day; given she
works shifts this is likely to have a significant impact and increase the chances of a missed pill.

The time window for a missed pill with respect to the combined pill is 12 hours.

Given that she may decide to start a family at any time, the progesterone implant or Mirena coil do not seem to be ideal
options, and progesterone only preparations may be associated with a reduced libido.

The diaphragm has a higher failure rate and should definitely not be the first choice in this patient.

The primary action of the combined oral centraceptive pill is inhibition of ovulatien, although there are also alterations to the
cervical mucus and endometrium which may contribute to effectiveness

In contrast the progesterone only pill does not necessarily affect ovulation and its primary mode of action is on cervical mucus

and implantation.

Long acting progesterone preparations prevent proliferation of the endometrium, thicken cervical mucus and suppress
ovulation in some women.

The major risk of the combined oral contraceptive pill is thromboembaolic disease, with respect to long acting progesterane,

the major concerns are around irregular mienstrual bleeding and changes in libido.



A patient is prescribed ciprofloxacin 500 mg twice daily for the treatment of cystitis.

In which of the following conditions should ciprofloxacin be used with caution?

(Please select 1 option)
(0 Asthma
2 Diabetes
(0 Epilepsy
2 Glaucoma

i Heart failure



AN LEOh Jleliete L §OASRALINT Y

Asthma

Diabetes

Epiepsy
Glaucoma

Heart failure Incarrect answer selected

Key Learning Points

Pharmacology, Therapeutics
& Quinclones should be used with caution in patients with a history of epilepsy ar conditions that predispose to

seizures.

Explanation

Quinolones should be used with caution in patients with a history of epilepsy or conditions that predispose to seizures, in
glucose-6-phosphate dehydrogenase (G6PD) deficiency, myasthenia gravis (risk of exacerbation), and in children or

adolescents.

The CSM has warned that quinolones may induce convulsions in patients with or without a history of convulsions; taking non-

steroidal anti-inflammatory drugs (NSAIDs) at the same time may also induce them.

It should also be noted that ciprofloxacin is contraindicated in pregnancy.



A 20-year-old man presented after ingesting a drug at a party. Investigations revealed a serum creatine kinase of 10,000 IU/L
(NR 24-195).

Which one of the following drugs is most likely to have been responsible?

! Cannabis

! Diazepam

) Ecstasy (MDMA)

Garnma hydroxybutyrate (GHE)

g Ketamine



(Please s

ect 1 option)

Cannabis
Diazepam

Gamma hydroxybutyrate (GHB}

LCeInTLI Incorrect answer selected

Key Learning Points

Pharmacology, Toxicology
« Anecstasy toxic reaction includes agitation, tachyeardia, hypertension, dilated pupils and sweating:

Explanation

Symptoms of an acute MDMA toxic reaction include:

* Agitation

* Tachycardia

* Hypertension
® Dilated pupils
® Trismus, and
* Sweating

More severe cases may be characterised by:

* Hyperthermia

* Disseminated intravascular coagulation (DIC)
* Rhabdomyolysis, and

* Acute renal failure.

In more severe cases, elevated creatine kinase levels are often present, with levels as high as 555,000 [U/L being reported.
Neither GHB nor ketamine are associated with elevated CK levels

Phencyclidine (PVP) is another drug which may cause an elevated CK in overdose.



A 32-year-old worman who has a history of Crohn's disease which is managed with a stable dose of azathioprine as her only
medication comes to the clinic for review. She has not had a flare of her disease for more than 2 years, and is wishing to try for
a baby. Her Crohn's is quiescent, with no significant abdominal pain, and bowel opening 2-3 times per day with normal motion.
Clinical examination is unremarkable with a BMI of 23, and routine bloods including FEC and LFTs are normal.

Which of the following is the most appropriate course of action with respect to her medication?

i 0 | —. ool ot 4 eEl |
{Please select 1 option)

L Continue azathioprine

2 Stop azathioprine

) Switch to infliximab

) Switch tomesalazine

L Switch to prednisclong



UTIEHSE SRIECL | UpLIOIY
Continue azathioprine WG U1y

Stop-azathioprine
Switch 1o infliximab

Switch to mesalazine

Switch to prednisolone

Key Learning Points

Pharrnacology
+ |nwomen with stable inflammatory bowel disease on azathioprine, there is no reason to discontinue therapy.

Explanation

The answer is Continue azathioprine, Due to the difficulties of running trials which include pregnant women, there is no high-
guality evidence that azathioprine is linked with congenital malformations when used in pregnancy. A small increase in atrial
defects was seen in women who took the drug in pregnancy for inflammatory bowel disease versus controls with IBD alone ina
retrospective case control study, but there were possible confounding factors. Low birth weight, miscarriage and premature
delivery have been noted, but may be due to active disease rather than azathioprine. Current UK guidelines therefore state that
azathioprine is considered to be low risk in pregnancy. and it is felt the benefit outweighs the risk as having active disease
during pregnancy is likely to have a greater detrimental impact on foetal development. There isless evidence to support use of
infliximab in pregnancy, but it is also considerd to be low-risk, however as this lady has stable disease it is not indicated.
Corticosteroids are considered safe in pregnancy, as the amounts crossing the placenta are low, but the effects on the mother
should be considered and again itis not indicated here as the disease is stable. Mesalazine is thought to be a relatively safe
option in pregnancy, although it may be associated with low birth weight and increased risk of pre-term delivery. As this lady's

disease s stable on azathioprine, you would not risk a flare by changing her medication at this point



A 72-year-old woman comes to the Emergency department complaining of nausea and vomiting. Apparently she saw the on-
call GP a few days earlier and was prescribed clarithromycin for a respiratory tract infection.

Past medical history of nete includes COPD for which she takes high dose Seretide, tiotropium and oral theophyliine, ischaemic
heart disease for which she takes ramipril, amlodipine and indapamide and chronic renal failure.

On examination her BP is 132/70 mmHg, and her pulse is 105 (atrial fibrillation). She has bibasal crackles consistent with mild
LVF.

Investigations show:

Haemoglobin 114g/L (115-165)
White cell count 7.0x10%/L (4-11)
Platelets 197 x10%/L (150-400)
Serum sodium 139 mmol/L (135-146)
Serum potassium 4.0 mmol/L (3.5-5)
Creatinine 145 pmol/L (79-118)

Which of the following medications is likely to have resulted in her presentation?

piion)

O Amlodipine

O Indapamide

O Ramipril

&) | Theophylline

@]

Tiotropium



CILE | R TUT R

Amlodipine

Indapamide

Ramipril

Theophylline
Tiatiopium

Key Learning Points

Pharmacology
» Clarithromycin leads to a significant increase in the theophylline' AUC, precipitating toxicity with atrial fibrillation,
nausea and vomiting,

Explanation

This question illustrates the potential dangers of pelypharmacy. She has been prescribed clarithromycin which leads to a
significant increase in the theophylline AUC, precipitating toxicity with atrial fibrillation, nausea and vomiting.

In reality theophylline is a reasonably ineffective option in the treatment of COPD and in a patient with a history of ischaemic
heart disease, risk of arrhythmias is increased.

Clarithromycin is a potent inhibitor of CYP3A4, and as such may interfere significantly with metaboelism of a number of
medications, including theophylling, simvastatin, and cyclosporine as the most important drug interactions.

The effect of warfarin and digoxin may also be potentiated by clarithromycin.

Reference:



With respect to symptoms of withdrawal related to chronic alcohol use, which of the following statements is correct?

e L y
(Please

@

*

select 1«

option)

Benzodiazepines are ineffective in the treatment of seizures secondary to alcohol withdrawal, due to cross
tolerance with ethanol a type A gamma-aminobutyric acid receptor

Carbamazepine is as effective as benzodiazepines in the acute treatment of the symptoms of alcohol withdrawal

Phenytoin is an effective treatment for seizures related to alcohol withdrawal

Withdrawal reflects enhanced neurctransmission in type A gamma-aminobutyric acid pathways

Withdrawal reflects reduced neurotransmission in N-methyl-D-aspartate pathways



R LI T AT L
Benzodiazepines are ineffective In the treatment of seizures secondary to alcohol withdrawal, due to cross

tolerance with ethanol a type A gamma-aminobutyric acid recepior

Carbamazepine is as effective as benzodiazepines in the acute treatment of the symptoms of alcohol withdrawal

This is the comect answer

Phenytoin is an effective treatment for seizures related to alcohol withdrawal

Withdrawal reflects enhanced neurotransmission in type A gamma-aminobutyric acid pathways

Incorrect answer selected

Withdrawal refiects reduced neurotransmission in N-methyl-D-aspartate pathways

Key Learning Points

Pharmacology, Psychiatry
= Carbamazepine has been shown to be as effective as oxazepam in treating alcohol withdrawal

Explanation

Carbamazepine at a starting dose of 800 mg per 24 hours has been shown to be as effective as oxazepam in the treatment of
acute alcohol withdrawal.

Phenytoin is not effective in the treatment of alcohol withdrawal-related seizures.

Alcohel withdrawal reflects the damping of neurotransmission through type A gamma-aminobutyric pathways, and enhanced
neurotransmission through N-methyl-D-aspartate pathways.

Further Reading:



You are asked to see a 42-year-cld man who complains of a cough at night. He also tells you that he has wheeze when he has a
cold, and he smokes 20 cigarettes per day. He works as a landscaper on a housing development.

On examination his BPis 152/91 mmHg, his pulse is 70 and his BMI is 21. There is no significant wheeze.
You assess him at intermediate risk of having a diagnosis of asthma.

According to BTS guidelines, which FEV1/FVC ratio triggers asthma therapy?

(Please select 1 option)
O | 85
O | 06
O | 87
O | 08

O | 09



WIEdse seect 1 opuong

05
06
08

0.9

Key Learning Points

Pharmacology
= 'Where the FEV1/FVC is greater than 0.7, referral for specialist advice is recommended if significant chest disease is
suspected.

Explanation

Features described by the BTS guidelines as increasing the likelihood of asthma include:

waorse symptoms at night and in the early morning

nocturnal cough or wheeze

symptomns after exercise

allergen exposure

beta blockers or
aspirin.

A history of asthma or atopy in the family and wheeze on examination aiso increase the likelihood of an asthma diagnosis.

Prominent dizziness or tingling of the hands and feet associated with shortness of breath may be a pointer towards
hyperventilation, and chronic cough without wheeze is also a pointer against a diagnosis of asthma.

Where the FEV1/FVC is greater than 0.7, referral for specialist advice is recommended if significant chest disease is suspected.



A 15-year-old girl was admitted eight hours after taking an overdose of diazepam 30 mg and methotrexate 400 mg which her
mother had been prescribed for rheumatoid arthritis.

On examination her Glasgow coma score (GCS) was 14, respiratory rate is 14 and saturations 96% on air.

Which one of the following is the most appropriate action?

IMMMaaco calamnt 4 mmtror
(Please select 1 OEron)

() Treatwith flumazenil

o Perform immediate gastric l[avage

) Treat with activataed charcoal

() Treat with folinic acid

@) Urgent liver function tests



Treat with flumazenil
Perform immediate gastric lavage
Treat with activated charcoal

Treatwith folinicacid WIEERGEE S i=s: a0 x1d

Urgent liver function tests Incorrect answer selected

Key Learning Points

Pharmacology, Toxicology
= Methotrexate is a folic acid antagenist which can result in mult-organ failure in everdose. Folinic-acid is the
antidote and should be given intravenously as soon as possible, regardless.of the liver function tests.

Explanation

Methatrexate is a folic acid antagonist which can result in multi-organ failure in overdose. Folinic acid is the antidote and
should be given intravenously as soon as possible, regardless of the liver function tests.

It is too late to consider gastric lavage or activated charcoal.

Flumazenil is a benzodiazepine receptor antagonist which is usually only given for patients with depressed respiratory function
in the context of a benzodiazepine overdose.



A 24-year-old female who has previously suffered with severe depression presents with secondary amenorrhoea.
She is found to have a prolactin of 645 mU/L (normal 50-350).

Which of the drugs which she takes may cause this?

(Please select 1 option)

(J  Becotide

(. Montelukast

oy
L Omeprazole

(] Risperidone

o Sertraline



Becotide

Monteluk

Omeprazole

Risperidone

Sertraline

Key Learning Points

Pharmacology, Therapeutics

» Antipsychotic medications, in particular the typical antipsychetics and risperidone, are known to elevate prolactin
levels.

Explanation

Antipsychotic medications, in particular the typical antipsychotics and risperidone, are known to elevate prolactin levels. Thisis

due to their ability to block dopamine D2 receptors. By doing so they block dopamine's action on the pitutary. This reduces

inhibition of prelactin secretion, thereby causing hyperprolactinaemia.

Symptoms of this include:

.

amenorrhoea
galactorrhoea
infertility

loss of libido, and
erectile dysfunction.

Sertraline is not thought to exert dopamine antagonist effects and thus does not commaonly result in hyperprolactinaemia, but
some cases have been reported in the literature.

The other medications on her list have not been commonly associated with hyperprolactinaesmia.



A 71-year-old man with a history of hypertension, type 2 diabetes and erectile dysfunction comes to the clinic for review
complaining of blue vision.

He takes amlodipine and ramipril for hypertension, digoxin for atrial fibrillation, sitagliptin and metformin for diabetes, and
sildenafil for erectile dysfunction.

Which of the following is most likely to be responsible for his blue vision?

(Please select 1 option)

) Amlodipine

i Digoxin

) Metformin

2 Sildenafil

) Sitagliptin



Amlodipine
Digoxin
Metformin

Sildenafil

Sitaghptin

Key Learning Points

Pharmacology
s Sildenafil is a PDE-5 inhibitor, but at high dose it inhibits the activity of PDE-6, which is essential for the functioning

of retinal rods cells: Inhibition of the enzyme leads to patients reporting blue tinged vision, particularly in low light

conditions.

Explanation

Digoxin is associated with yellow/green visual disturbance.

Sildenafil is a PDE-5 inhibitor, but at high dose it inhibits the activity of PDE-6, which is essential for the functioning of retinal

rods cells. Inhibition of the enzyme leads to patients reporting blue tinged vision, particularly in low light conditions.

The condition may be improved by reducing the dose of sildenafil, but of course this may limit efficacy with respect to

improving erectile dysfunction.



A 67-year-old man presents to the Emergency department with uncontrolled nausea and vomiting.

He has a long history of COPD for which he takes high dose Seretide and theophylline tablets and has recently been prescribed

some antibiotics by his GP for an exacerbation.

On examination his BP is 142/72 mmHg, his pulse is 92 and regular. Auscultation of the chest reveals wheeze and coarse

crackles.

Investigations show:

Haemoglobin 134 g/l
White cell count 7.1 %10%/L
Platelets 172 x10%/L
Sodium 137 mmol/L
Potassium 3.0 mmol/L
Creatinine 115 umol/L

Which of the following antibiotics is he most likely to have been prescribed?

(Pie

O Amoxicillin

2 Azithromycin

O Cefuroxime

=i Clarithromycin

O Dexycycline

(135-177)

(4-11)

(150-400)

(135-146)

(3.5-3)

(79-118)



Amoxicillin
Azithromycin

Cefuroxime

Gt el M This is the correct answer
ey YV -0 Incomect answer selected

Key Learning Points

Pharmacology, Respiratory Medicine, Toxicolegy
s Clarithromycin is a potent 3A4 inhibitor.

Explanation

This patient is showing symptoms of theophylline toxicity, and the most likely cause of toxicity is co-prescription of a CYP3A4
inhibitor. Of the opticns listed, only clarithromycin is a potent 3A4 inhibitor. Azole antibiotics, amiodarone, fluoxetine and

cimetidine are other examples.

Azithromycin is a macrolide but is not a significant inhibitor of 3A4.Whilst case reports exist of azithromycin precipitating drug

accurmnulation it is much less likely to do so than clarithromycin or enythromycin.

Amoxicillin, doxycycline and cephalosperins should not lead to theophylline accumulation.



A 35-year-old man carrying a medical emergency card indicating a history of acute intermittent porphyria is brought to the
Ermergency department by the police. He has been violent with acute psychosis.

Which of the following sedatives is recommended for use in this circumstance?

f 0] o = w - o P I A
(Pleaseseiact 1 :_:;.-:_.-:‘.F:J

2 Chloral hydrate

L] Chlorpromazine

Diazepam

L Haioperidaol

®

Phenobarbitone



Chloral hydrate

Diazepam

Haloperidol

Phenobarbitone Incarrect answer selected

Key | earning Points

Pharmacology, Psychiatry, Therapeutics
s Prochlorperazine is first line in management of psychotic symptoms during acute attacks of acute intermittent
porphyria.

Explanation

Diazepam, haloperidol and chlorpromazine are safe for use in patients with AIP. However, chlorpromazine is the one which is
recomnmended for the management of the psychiatric symptoms and can also reduce nausea. Diazepam is usually used for the
management of seizures in these patients rather than as a sedative.

Haloperidol is not recommended as a first line.

Phenobarbitone can precipitate attacks of AIP and is therefore contraindicated in these patients:



A 55-year-old woman, who has a history of atrial fibrillation and is receiving warfarin and digoxin, informs you that she has been
feeling down of late and has been self medicating with 5t John's wort which she obtained from a health shop.

Which of the following interactions may be expected between 5t John's Wort and her current medication?

L F e oo} nt nfimT
(Please:select 1 option)

& Digoxin concentrations are unlikely to be affected

' INRis likely to be increased
3 INRis likely to be reduced
2 INR s likely to be unaffected

@

There is an increased risk of digoxin toxicity



Digoxin concentrations are unlikely to be affected

INR 1s-likely to beincreased

INR is likely to be reduced

INR s likely to be unaffected

There is anincreased risk of digoxin toxicity — BLleeliiza s =g i}

Key L earning Points

Pharmacology
+ 5t |ohn's wort is a liver enzyme inducer that may reduce the efficacy of warfann and digoxin

Explanation

St lohn's wort is now commonly taken for depressive symiptoms, yet it is a liver enzyme inducer and therefore has interactions

with medications typically reducing the efficacy.

[n this regard, Stlohn's wort may reduce the efficacy of warfarin, requiring increased dose te maintain the INR and it may also

reduce the efficacy of digoxin.



Miss Lis a 25-year-old woman attending the general medical clinic.

For the last six months she has felt generally fatigued and has noticed abdominal bloating and occasional diarrhoea. She has
multiple symptoms that have been troubling her for the last few years and her GP would like some advice on diagnosis and
management.

She has also been troubled by large, painful mouth ulcers that can be so severe that she is unable to eat. She says that she has
had mouth ulcers since she was a teenager and gets them at least once per week.

She complains of joint pains affecting her hands and knees, and reports one brief episode of swelling of the right knee that
resolved after a week or so of painkillers.

Last year, she was seen urgently by the ophthalmologists when she developed an acutely red and painful left eye associated
with blurred vision and photophobia. She cannot remember what the diagnosis was, but was treated with steroid drops and this
has not bothered her since.

On further questioning, you find out that she has also been seen in the GUM clinic complaining of painful vulval ulceration.
Swabs and blood samples were taken, but no diagnosis was reached. The symptoms have recurred twice since the first episode
two years ago.

You read the referral letter from her GP who describes an episode of erythema nodoesum last year. He also mentions that she
was treated for a DVT following a trip to Cyprus when she was 17

What is the likely unifying diagnosis?

(Ple

e

Behcet's disease

O Brucellosis

e

Crohn's disease

) Fibromyalgia

e

Systemic lupus erythematosus



& SEIBCT ) oprion
-]
Brucelloas

Crohn's dmoase

© Systemic lupus erythematoses  (EEERTRIEITI]

Key Leaming Points

Pharmacology
# The combiration of venous ulceration, witis, mouth ulceration and arthritis s typical of Beboet's disease.

Explanation
Thec i aration, iritis, mouth ulcerati arthiitis is typical of Behcet's disease.
Behget's syndrome is a systemic vasculitis with an unknown aetiology, whick affects small and large vesseis (venous and
artersall. More than 60% of patients are HLA-B51, and there s inthe iries. 1Tis
& erythema nodosum), ocular disease,
and features. Bac i but arteri: lust

can also oecur

Study Group criteria for i of Behret's disease requires the presence of recurrent oral ulceration
[minar aphthous, maior aphthous or herpetiform uiceration observed by physician of patient, which have recurred at lesst
three imes in 2 12 month peniod), and two of the followsng:

& ian - aphthots starming obsenved by physscian or patient

* Eye lesions - antenor WVeitls. posterior U, or cels in vitreols on siit lamp examination: or retinal vasculitis observed
by ophthaimaologist
* Shin lesions - physician or patient, iculitis or lesions: ar
it patents not

acneiform nodules obsened by the phy
* Paositive pathergy test - read by physician at 24-48 hours

Pathergy is the non-specific hyper-reactivity of the skin folowing minvor traumna, and is specific to Behcet's desase. it imeohoes

intradermat ingction of skin with a 20-gauge needie under sten Itis positnve if an er sterile
papule devalops within 48 hours

Brucellosis is an infective candition which 15 C ith fever and malaise. It does not fit with the above
scenario.

This presantation iz not typical of Crohn's disease - cne would expect 3 history of diarrheea, abdomenal pamn and/or PR
bieeding.

Eibromyalgia presents with pan and tendermess ina number of muscies Extra-articular features such as genital ulceration are
not seen.

Whils a pumber of the features mthis ould fit with systemic LE} and/or
i the history of oral and genital ion-s much more typical of Behpet's diseasa.




A 57-year-old man with a history of stable coronary artery disease comes to the clinic for review.

He suffered an inferior myocardial infarction some seven years earlier, but has been troubled with only relatively minor chest
pain since this time.

He takes a number of medications for control of blood pressure, cholesterol and his angina. On examination his BP is 145/72
mmHg, pulse is 70 and regular. His chest is clear and there is no ankle swelling.

He telis you that he has been buying sildenafil over the internet for erectile dysfunction.

Which of the following medications would concern you most with respect to possible drug interaction?

{(Please select 1 option)

O Atorvastatin
) Bisoprolol
) Indapamide

) Nicorandil

O

Ramipril



(Please setect 1 opt

Atorvastatin

Bisoprolol

Indapamide

Nicorandil
Ramipr

Key Learning Points

Pharmacology
= Sildenafil leads to significant hypotension with nitrates and drugs such as nicorandil which act as nitrate donors. As

such it 1s contraindicated for use with these agents.

Explanation

Sildenafil leads to significant hypotension with nitrates and drugs such as nicorandil which act as nitrate donors. As suchitis

contraindicated for use with these agents.

Atorvastatin, bisoprolel, indapamide and ramipril are all commonly prescribed in patients with erectile dysfunction and no
significant interaction with PDE-5 inhibitors is recognised.

Alpha blockers may lead to hypotension in patients prescribed sildenafil and caution is therefore advised where co-prescription

is considered.

Sildenafil is metabolised via the CYP3A4 pathway, as such caution is also advised when co-prescribing agents such as
erythromycin and increased consumption of grapefruit juice.



A 24-year-old woman comes to the dermatology clinic for review. She has a number of medical problems including arthritis,
epilepsy and mild hypertension, and is concerned about a rash that she has developed on both shins. Her current medication
includes lamotrigine, indapamide, methotrexate, amlodipine, and the combined oral contraceptive pill. On examination her BP
is 138/82, pulse is 80 and regular. There is a rash with raised red/purple erythematous lesions on both shins. Her BM1 is 24.

Which of the following is the most likely cause of the rash on her shins?

-'Di 3 =
L

lease select 1 option)

) Amlodipine

O Combined oral contraceptive pill

) Indapamide

) Lamotrigine

() Methotrexate



WoITaas
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Amlodipine
Combined oral contraceptive pill
Indapamide

Lamatrigine Incorrect answer selected

Methotrexate

Key Learning Points

Pharmacology
« ENisreported in up to 109 of patients preseribed the combined oral contraceptive pill, but is much more rarely

described in patients prescribed the progesterone only pill.

Explanation

The answer is Combined oral contraceptive pill. This patient has erythema nodosum {(EN), of which the contraceptive pill and
pregnancy are very well recognised causes. Other drugs described as being associated with erythema nodasum include
sulphonamides, salicylates, other nonsteroidal anti-inflammatory drugs, bromides and iodides. The rash usually resolves on
cessation of therapy With combined oral contraceptive pill use EN is reported in 3-10% of women, however it's much rarer in

women who use the progesterone only pill.

The other options listed are not usually associated with erythema nodosum. The most common non-pharmacological causes
of erythema nodosum are sarcoid and tuberculosis.



A 30-year-old patient with learning difficulties is admitted as a medical emergency.
The patient complains of headache, anorexia and vomiting.
On examination she is febrile with a temperature of 38°C, pulse 110 bpm and is clinically jaundiced.

Investigations reveal:

Bilirubin 60 pmol/L (1-22)
Albumin 28g/L (37-49)
AST 400 1U/L (5-40)
Alkaline phosphatase 400 1U/L (45-105)
Prothrombin time 35 seconds (<14)

She was commenced on a new medication within the last three months.

Which do you suspect may be contributing to the presentation?

o] Cabergaline

(3 Carbamazepine
' Lamotrigine
O Metformin

i

o] Sodium valproate



Cabergoline

Carbamazepine
Lamotrigine
Metformin

Sodium vaiproate

Key Learning Points

Pharmacology, Toxicology
» Sodium valproate can occasionally have an idiosyncratic respanse leading to severe or even fatal hepatic toxicity.

Explanation

Sodium valproate can occasionally have an idiosyncratic response leading to severe or even fatal hepatic toxicity.

This is more commoen if the patient has a metabolic or degenerative disorder, organic brain disease or severe seizures
associated with mental retardation. Usually this reaction occurs within the first three months of therapy.

Carbamazepine can be associated with jaundice occasionally, however the history of mental retardation and short history of
drug use point to sodium valproate as the cause.

Lamotrigine can disrupt liver function tests (LFTs).

Metformin and cabergoline do not affect liver function however caution is advised when using these drugs in patients with
hepatic disease.



A 90-year-old man with chronic leukaemia presents with gout which his general practitioner treats with allopurinol.

How does allopurinol prevent the accumulation of uric acid?

o cm ooloet T e \
\Flease seiect 1| Opuony

O By competing for its transporter to the kidney

) By enhancing its solubility

) By inhibiting purine breakdown and synthesis

By inhibiting pyrimidine synthesis

®) By inhibiting the inflammatory response it causes



By competing for its transporter to the kidney

By enhancing its solubility

By inhibiting purine breakdown and synthesis

By inhibiting pyrimidine synthesis

By inhibiting the inflammatory response it causes  [lilsslfes s eyl g Sl 1<)

Key Learning Points

Pharmacology
« Allopurinot works by inhibiting purine breakdown and synthesis

Explanation

Allopurinol is an isomer of hypoxanthine and as such is a purine analogue. It acts by inhibiting xanthine oxidase thereby
blocking the oxidation of hypoxathine and xanthine. This reduces the production of uric acid.

In addition, the build up of hypoxanthine and xanthine results in their conversion to adenosine and guanosine. This causes
feedback inhibition of amidophosphoribosyl transferase, which is the rate-limiting enzyme of purine bicsynthesis.

Allopurinol therefore reduces both purine breakdown and synthesis.



A 24-year-old promising athlete is diagnosed with chronic fatigue syndrome.
Which of the fallowing treatments is indicated?

{(Please select 1 option)

S Graded exercise therapy

0

Group therapy

& Prednisolone

Seroxat

0

(2 Thyroxine
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A 34-year-old man with a known history of Crohn's disease was admitted to hospital with abdominal pain and features of
perforation.

He underwent laparotomy and a perforation of the terminal ileum was found with free faecal fluid in the abdominal cavity. He
was transferred to the intensive care unit (ITLY.

Togetherwith traditional antimicrobial and supportive |TU therapy, which of the following therapeutic measures is most likely
to improve this patient's outcome?

(Please select 1 option)

() High-dose intravenous corticosteroids

£ Low-dose intravenous corticosteroids

O Recombinant anti-endotoxin antibody

£ Recombinant human antithrombin 11

& Recombinant human tissue-factor pathway inhibitor



(Please select 1 option)

High-dose intravenous corticosteroids

Low-dose intravenous corticosteroids This is the correct answer

Recombinant anti-endotoxin antibedy

Recombinant human antithrombin 11 Incomect answer selected

Recombinant human tissue-factor pathway inhibitor

Key Learning Points

Pharmacology, Therapeutics
» Low dose corticosteroids have a role in the management of sepsis

Explanation
The use of corticostercids in sepsis remains controversial.

Meta-analyses of all the trials of high-dose steroids (for example, methylprednisolone 1 g) have confirmed that there is either
no benefit, or even that there is an adverse effect in septic patients. However, more recent randomised controlled trials have
suggested that there is a benefit in sepsis when lower physiclogical doses of steroids are given.

The precise mechanism is not fully understood, although it is well known that septic patients have low levels of endogenous

steroids.

The production of recombinant human anticoagulants has gathered pace in recent years and several products have been
tested. There have been randomised clinical trials of recombinant human antithrombin 11 (Kyber Sept trial), activated protein C
(PROWESS trial) and tissue-factor pathway inhibitor (OPTIMIST trial). Of these, only recombinant activated protein C has shown
any significant survival benefit at 28 days. However, subsequent studies have failed to demonstrate a survival benefit, and have
shown an increased bleeding risk. Activated protein C is therefore no longer recommended for the treatment of sepsis



A 19-year-old Chinese man presents to the Emergency Department with a severe rash. He was reviewed in the neurology clinic
seven days earlier where he was diagnhosed with partial epilepsy and started on carbamazepine therapy. He has a fever and sore
throat with severe mucocutaneous ulceration. There is a generalised skin rash affecting the torso, arms and legswhich he says
began as erythematous patches, but there are now many vesicles, a number of which appear to have been de-roofed to form
ulcers.

Which of the following HLA types is he likely to have?

(Please setect 1 option)
O HLAA30D
) HLAA3101

) HLAB1502

HLA B 5701

]

) HLAB 5801



(Please select 1 option)

HLA A 30

HEAA3TOT

HLAB 1502
HLA B 5701

HLAB 5801

Key Learning Points

Pharmacology
» The HLAB 1502 subtype, most prevalent in Chinese and Thai individuals, is associated with the development of
Stevens Johnson syndreme on commencement of carbamazepine.

Explanation

The answer is C), HLA B 1502. This man presents with Stevens Johnson syndrome (5)5), which is now well described in
association with certain HLA types when carbamazepine is prescribed. HLA-B1502 has been shown to be a high-risk HLA type,
and is present in about 10% of individuals of Han Chinese and Thai origin Some guidelines therefore suggest HLA screening of
this population prior to commencing carbamazepine treatment.

HLA A 37101 is the high risk HLA type for 5]S in patients of Japanese and European origin. 5)Sin patients with A 3101 is generally
less severe versus 1502, therefare screening isn't generally recommended. HLA A 30 is associated with a fixed drug eruption
reaction in conjunction with co-trimoxazole prescribing, B5707 with hypersensitivity to abacavir and flucloxacillin liver
hypersensitivity, and B 5801 is associated with hypersensitivity to allopurinol.



A 48-year-old female with rheumatoid arthritis has the following full Blood count results:

Haemoglobin 114g/L (120-165)
Platelets 470 x10%/L (150-450)
White Cell Count 9.0 =x10%/L (4-10)
MCV 102 fL (83-95)

Which drug is she likely to be taking?

(Please select 1-option)

£

Ciclosporin

Hydroxychloroguine

e

3 Leflunomide

O Methotrexate

2| Myocrisin



Ciclosporin
Hydroxychloroquine

Leflunomide

Methotrexate BIEEEG=s=aE- G
(" eTei 1| I IncoTrect answer selected

Key Learning Points

Rheumatology, Therapeutics
» Methotrexate may be associated with haematopoietic suppression

Explanation

Leflunomide is associated rarely with anaemia, thrombocytopaenia and eosinophilia. Ciclosporin may be associated with a mild
anaemia. Methotrexate may be associated with haematopoietic suppression, leading to profound, and sometimes sudden
leucopenia and thombocytopaenia.

Myocrisin may also rarely lead to blood disorders, pancytopaenia and leucopenia. The elevated platelet count here probably
relates to the rheumatoid arthritis itself as a late component of the acute phase response.

Macrocytosis is seen as a conseguence of long term methotrexate therapy. Co-existent B12 or folate deficiency or thyroid
disease should be excluded.



A 44-year-old immigrant from Romania presents to the emergency department with a headache, neck stiffness and gradually
worsening confusion over the past few days.

You understand from his relative that he also has a chronic cough and has lost a significant amount of weight recently.

On examination he is pyrexial 37.8°C, his BP is 134/72 mmHg, pulse is 85 and regular. He has marked neck stiffness and
photophobia

Investigations show:

Haemoglobin 1208/L (135177}
White cell count 11.5%10%/L 417
Platelets 238 =10°/L (150-400)
ESR 80 mm/hr (<10}
Sodium 133 mmol/L (135-146)
Potassium 4.2 mmol/L (3:3-5)
Creatinine 94 pmol/L (79-118)
CXR fibrosis suspicious of tuberculosis

Lumbar puncture lymphocytic pleocytosis

PCR positive for tuberculosis

Which of the following is the correct duration of four drug therapy?

elect 1 option)

< 1month

2 2months

& 6months

o 10 months

& 18months



1 menth

2 months This i5 the correct answer

& menths

10 months

18 months Incomect answer selected

Key Learning Points

Pharmacology
+ TB meningitis requires 2 months of four-drug therapy and 10 months on two-drug therapy, to a total of 12 months.

Explanation

Whilst 12 months of therapy is recommended for the treatment of TB meningitis, it is still only an initial two months of four
drug therapy which is needed. A glucocorticoid is usually added with a reducing dose schedule over two to three weeks.

All of the other opticns are incorrect because no matter what the location of infection, two months of four drug therapy is the
standard, before reducing this to two drugs.

The exception is multi-drug resistant tuberculosis, where patients are commenced initially on five or more agents.



A 55-year-old man on treatment for hypertension, epilepsy and gastro-oesophageal reflux disease presented with an urticarial
skin eruption. A drug reaction is suspected since he has recently started a new drug:

Which of the following medications is most likely to be responsible?
(Please select 1 option)

O Aspirin

55 Atorvastatin

) Omeprazole

] Paracetamol

) Sodium valproate



Aspirin This is the comect answer

Atorvastatin
Omeprazole

Paracetamol

Sodium valproate Incorrect answer selected

Key Learning Points

Pharmacology
» Patientswith aspirin sensitivity can present with either mucaosal reactions (the aspirin tnad of nasal polyposis,
sinusitis, and asthma) or cutaneous reactions (urticaria er anaphylaxis).

Explanation

Urticaria is one of the most common dermatologic problems seen by primary care physicians and often a source of frustration
for patient and physician alike. Pinpointing the cause may be challenging--or impossible--because of the many and varied
triggers,

Patients with aspirin sensitivity can present with either mucosal reactions (the aspirin triad of nasal polypasis, sinusitis, and
asthma) or cutaneous reactions (urticaria or anaphylaxis).



A 60-year-old retired nurse with idiopathic Parkinson's disease presented with motor oscillations and on-off periods. She had

received Co-Beneldopa for 5 years. Selegiline was added to her treatment.

Which one of the following enzymes does Selegiline act on to cause this adjuvant action?

(Please select 1 option)

) Catechal-0-methyitransferase
L&) Dopa decarboxylase
) Dopamine hydroxylase

L&) Monoamine cxidase

&

Tyrosine hydroxylase



Catechol-0O-methyltransferase
Dopa decarboxylase

Bopamine hydroxylase

Moncamine oxidase  |[EElslg=teelyina gt s,
Tyrosine hydroxylase  Rleei: ik in g =il

Key Learning Points

Pharmacology
= Selegiline is a MAO-B inhibitor.

Explanation

Selegiline is a MAO-B inhibitor.



L R

A 27-year-old man who has a past history of IV drug abuse presents 12 hours after taking an overdose of 480 mg of codeine

and 30 g of paracetamol.
His blood pressure is 100/60 mmHg and he has pin-point pupils.

What is the most appropriate management for this patient?

(Please select 1 option)

C 500ml 102 glucose IV over four hours
5 1 litre normal saline IV over six hours
) IV naloxone

O IV flumazenil

&

Start N-acetylcysteine



S00ml 1024 glucose IV over four hours
itre normal saline IV over six hours

IV naloxene

W fumazeni
Start N-acetylcysteine  BILIETREEE T a a0 TS

Key Learning Points

Pharmacoclogy, Toxicology
» Trials of N-acetylcysteine suggest that the incidence of hepatotoxicity is 1% in those treated within eight hours as

opposed to 46% in those treated after 16 hours.

Explanation
This patient presents 12 hours after taking a potentially fatally toxic dose of paracetamol.

In the circumstances provided in this question where there is an absence of data relating to pulse rate (as he is probably not in
shock), respiratory rate (reflecting respiratory depression) or blood glucose, the most appropriate intervention at this 12 hour

time-point would be N-acetylcysteine.

The urgency of treatment is underlined by the fact that the incidence of hepatotoxicity is worse if treatment is delayed

Trials of N-acetylcysteine suggest that the incidence of hepatotoxicity is 1% in those treated within eight hours as opposed to
46%¢ in those treated after 16 hours.




A 52-year-old accountant presents with a five hour history of confusion and agitation. He is known to have an alcohol problem
but has avoided all alcohol for the last three days.

On'examination, he is sweating, agitated, and disorientated. He claims to see things on the walls.
His temperature is 37.5°C, pulse 110 bpm regular and blood pressure is 132/74 mmHg. FBC and U&Es are both normal.

Investigations reveal:

Plasma glucose 4 6 mmol/L (3.6-6)

Which of the following agents would be the most appropriate treatment for this man?

ffnl) o orlart Tt A 3
Lriease seetr | opran)

) IV haloperidol

) Orallorazepam

) IV phenobarbital

) IV phenytoin

) Qral diazepam



W halaperidal

onttrzepam (RIS
IV pherabimbite

IV phanyisn

T ]

Key Learming Points
Pharmazoiogy
* In peop tremens, offer oral a4 Nest-lins hsatment I syriptoms persist of orsl medication
i wffer L
Explanation
This I & typical history of delinum tremend OTs)
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Withdrawal sequres can appear 24-48 hours after. atis d tonic-cl seizures Alcohol withdrawal
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Thits patient has delirium trarmens, which should be d o The signs of status alert
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alfectory), confusion, delusions and severe sptation. Selzures can also occur. Defwium tremens o a hyperadrenengic state, and

i h i Eremar dirasis. Fatients at increased risk
are thase with 3 prevwous history of dedinum tremens or alcohol TR OF

abnormal iver function, and older patients. itis 2 clinical diagnosis
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refused, shauld be given, Intendive care may be required
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A 60-year-old lady presented with heartburn. She is known to have osteoporosis and has been taking alendronate for a number
of years.

Which of the following is the most likely cause of her symptoms?

(Please select 1 option)

) Achalasia

ke Calcificaticn of lower oesophageal sphincter

] Crush fracture

i lzchaemic heart dizsease

() Oesophagitis



Achalasia
Calcification of lower oesophageal sphincter

Crush fracture

Ischaemic heart disease Incomect answer selected
QOesophagitis WL slii= 81108

Key Learning Points

Pharmacology, Therapeutics
= Gl side effects are common with bisphosphonates, with the most severe resulting in cesephagitis

Explanation

"Oral bisphosphonates seem to induce serious esophagitis in some patients, may result in gastritis and cause diarrhoea. When
used as recommended, serious esophageal complications are few. Patients with known esophageal disease (e.g. achalasia,

stricture, Barrett's esophagus, severe reflux and scleroderma) should aveid taking oral bisphosphonates”

Interestingly, when patients get Gl side effects with bisphosphonates, treatment with PPls is usually ineffective and the only

way of alleviating is by stopping the bisphosphonate.



A 10-year-old child presents with a respiratory tract infection. You decide to treat him empirically with a broad spectrum
antibiotic.

The child is taking no other medication, has no other co-morbidity factors and has no known detected allergies.
Which of the following antibiotics is contraindicated in this patient?
(Please select 1 option)

O Amaoxicillin

)

Ld Clarithremycin

(0 Erythromycin

Flucloxacillin

B

' Minocycline



R e L N IR T P Ui T

Amoxicillin
Clarithromycin
Erythromyein

Flucloxacillin

Minocycline

Key Learning Points

Pharmacology, Respiratory Medicine
+ Tetracyclines should not be given to children under the age of 12 or tc pregnant or breastfeeding women.

Explanation

Tetracyclines can bind to calcium and deposit on growing bones and teeth. This may cause staining and occasionally dental

hypoplasia.
Therefore, tetracyclines should not be given to children under the age of 12 or to pregnant or breastfeeding women.

However, doxycycline can be used (unlicensed) for the treatment of anthrax in children.




A 35-year-old man is admitted following a serious attempt at paracetamol overdose.

Despite efforts to treat him he develops liver failure.

Which of the following is most likely with the ensuing liver failure?

Bon calart 1 anticon
\Fleaseseect 1 optuon)

£
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O

Better prognosis in older patients

Better prognosis in those with high alcohol consumption

Hypoglycaemia rarely happens within 12 hours of onset of encephalopathy

It is harmful to give N-acetylcysteine

Lactic acidosis is recognised complication



onl

(Please select T opti

Better prognosis in older patients

Better prognosis in those with high alcohol consumptian

Hypoglycaemia rarely happens within 12 heurs ef onset of encephalopathy
It 1s harmful to give N-acetylcysteine

Lactic acidosis is recognised complication

Key Learning Points

Toxicalogy
s After severe paracetamoel overdose lactic acidosis is likley with the ensuing liver failure

Explanation

Use of intravenous N-acetylcysteine reduces morbidity and mortality in fulminant hepatic failure.

Severe hypoglycaemia affects 402 of patients with fulminant liver failure, which exacerbates encephalopathy.
It may develop rapidly and recur with sepsis.

Lactic acidosis is due to decreased hepatic lactate clearance, compounded by poor peripheral perfusion and increased lactate

production.

The prognosis is poor in those with

® Blood PH lessthan7.0
* Prolonged prothrombin tirme (more than 100s) and
® Serum creatinine mere than 300 uM.

Mortality is greater if the patient is more than 40 years of age.



You would like to prescribe a selective serotonin reuptake inhibitor (SSRI) for a 14-year-old girl who has been diagnosed as
being clinically depressed.

After much debate and intervention from varicus healthcare professionals, it was decided to prescribe her fluoxetine.
For which one of the following parameters should the patient be closely monitored, especially at the beginning of treatment?

(Please select 1 option)

) Coldness of extremities

L Hostility

@)

Hyperglycaemia

2 Prothrombin time

@)

Tachycardia



Coldness of extremities

[aleEii I This is the corect answer

Hyperglycaemia

Prothrornbin t

Tachycardia Incorrect answer selected

me

Key Learning Points

Pharmacology, Psychiatry
» The use of antidepressants has been linked with suicidal thoughts and behaviour. Where necessary patients should
be monitored for suicidal behaviour, self harm or hostility, particularly at the beginning of treatment or when the
doseis changed.

Explanation

Children and adolescents need to be monitored carefully. The use of antidepressants has been linked with suicidal thoughts
and behaviour, Where necessary patients should be monitered for suicidal behaviour, self harm er hostility, particularly at the

beginning of treatment or when the dose is changed.

The balance of risks and benefits for the treatment of depressive illness in individuals under the age of 18 years is considered

unfavourable for citalopram, escitalopram, paroxetine and sertraline.
Clinical trials have failed to show efficacy and have shown an increase in harmful outcomes.

Only fluoxetine has shown to be effective in treating depressive iliness in children, but careful monitoring for the above sign is

reguired.



A 72-year-old female is diagnosed with giant cell arteritis and is treated with prednisolone 60 mg per day.

What is the most appropriate treatment for the prevention of steroid induced osteoporosis?

(Please select 1 option)

el Lo O B YD

(3 Alendronic acid

| Calcium

3 Raloxifene

(3 Tibolone

Vitamin D

@



EICL |

oy

Calcium
Raloxifene
Tibolone

ROeU NP Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology
« Bisphosphonates are generally considered first line treatment for the prevention of steroid induced osteoporosis.

Explanation

Oral glucocorticoids are associated with significant increase in fracture risk, from doses as low as 5mg daily. Loss of bone-
mineral density is greatest in the first few months of glucocorticoid therapy, but fracture risk declines rapidly after stopping

There is an increased risk of fracture over and above the effect of low bone mineral density.

Patients older than 65 years are considered at high risk of osteoporotic fractureas are those with a prior fragility fracture, and
they should commience on bone-protective therapy at the time of starting glucocorticoid therapy. Measuremient of bone
density is not required before starting therapy. In patients younger than 65 years without risk factors, DEXA scanis
recommended for assessment of fracture risk.

General measures to reduce bone loss include use of the lowest dose of glucocorticoids possible, and steroid-sparing agents.
Dietary calcium should be increased and physical activity, with smoking and alcohol minimised. Daily intake 1,500 mg of
calcium and 800U of vitamin D3 is recommended. Bone-protective therapy which can be used includes:

.

alendronate

.

alfacalcidol

.

calcitonin

.

calcitriol

.

cyclic etidronate, and

.

risedronate.

Bisphosphonates are generally considered first line. If unsuitable, then calcitriol or strontium ranelate may be considered.

Raloxifene is an selective cestrogen receptor modulator (SERM) that has oestrogenic actions and anti-oestrogenic actions on
the uterus and breast. It can be usedin the prevention of postmenopausal osteoporosis where bisphosphonates are not

suitable, but not commonly in steroid-induced ostecporosis.
Tibolone is a form of hormone-replacement therapy which can be used in post-menopausal women. However, it should not be
considered first-line therapy, and is only used where other therapies are contra-indicated, not tolerated, or there is a lack of

response,



A 16-year-old female is admitted after taking an overdose of her mother's propranolel tablets approximately two hours ago.

On examination she is drowsy and has a pulse of 40 beats per minute with a blood pressure of 80/40 mmHg. She is treated
with activated charcoal, IV fluids and IV atropine but her bradycardia and hypotension fail to respond.

Which of the following would bethe most appropriate next stage in her management?

{Please select 1 option)

{J  IVadenaline

o IV amiodarcne

) IVglucagon

) IV phenytoin

O Insertion of temporary pacemaker



IV adenaline

IV amiodarcne

IV phenytoin

Insertion of temporary pacemaker Incorrect answer selected

Key Learning Points

Fharmacology, Toxicology
= In those in whom initial atropine is unsuccessful, IV glucagonis a recommended treatment for beta-blocker
overdose,

Explanation

In those in whom initial atropine is unsuccessful, IV glucagon is a recommended treatment for beta blocker overdose, with

some evidence indicating improvement in bradycardia and blood pressure.




A 58-year-old woman presents with early features of COPD. She is a heavy smoker and asks about drugs that may help herto
stop smoking. In particular, she has heard about a drug that is now available called Champix (varenicline).

Varenicline is an agent used in the treatment of smokers to help them quit.
Which of the following best describes its mechanism of action?

0 e i e A 3 .
(Please select 1 aption

h
o)
)
(5]

0 Atricyclic antidepressant with mostly noradrenergic properties

) Ana2-noradrenergic agonist that suppresses sympathetic activity

@) Is a nicotine replacement therapy
Q Is a partial agonist of the alpha4beta2 nicotinic receptor
@, Reduces uptake of dopamine, serotonin, and norepinephrine



tidepressant with mostly noradrenergic properties

Atricyclican

An a2-noradrenergic agonist that suppresses sympathetic activity

Is a nicotine replacement therapy

Is a partial agonist of the alphadbeta2 nicotinic receptor
Reduces uptake of dopamine, serotonin, and norepinephrine

Key Learning Points

New Therapies, Pharmacology, Respiratory Medicine, Therapeutics

s Varenicline is a non-nicotine drug that is a partial agonist of the alphadbeta? nicotinic receptor

Explanation

There are now many therapies that have been investigated for use in smoking cessation. Newer drugs are becoming available

that have been specifically developed for smoking cessation. Varenicline is one of them.

Nicotine is a stimulant and releases dopamine in the brain that leads to addictive effects of smoking. Its effects can be replaced

in other ways using nicotine replacement therapy and this reduces the addiction to cigarette smoking.

Bupropion (Zyban) reduces the neuronal uptake of dopamine, serotonin, and norepinephrine.
Clonidine, a second line agent in smoking cessation because of its side effects, is an a2-noradrenergic agenist that

suppresses sympathetic activity.

Nortriptyline is a tricyclic antidepressant with mostly noradrenergic properties and is an agent that appears to be
effective.

Varenicline is a non-nicotine drug that is a partial agonist of the alpha-4 beta-2 nicotinic receptor.

Further Reading:

1. Foulds }. The neurabiclogical basis for partial agonist treatment of nicotine dependence: varenicline /nt / Clin Pract.




A 17-year-old male presents to the Emergency Department after an overdose of alcohol and paracetamol.

He complained of abdominal discomfort and an intravenous infusion of N-Acetylcysteine was commenced. Fifteen minutes
later he developed breathlessness, reported feeling flushed and developed a tachycardia.

Whatis the cause of this reaction?

(Flease select 1 option)

0 Adisulfiram-like (antabuse) reaction has occurred

The patient has developed pulmonary cedema

(2 The patient has had a panic attack

The patient has received an overdose of N-Acetylcysteine

@) The patient has received N-Acetvlicysteine previously



A disulfiram-like fantabuse) reaction has cocurred

The patient has developed pulm

nary cedema

The patient has had a panic attack

The patient has received an overdose of N-Acetylcysteine

The patient has received N-Acetylcysteine previously

Key Learning Points

Pharmacology
» Dose-related adverse reactions are liekly to be due to the patient having received the drug previously.

Explanation

This patient is having an acute hypersensitivity reaction the most common, dose independent adverse drug reaction. It is
caused by previous exposure and being sensitised to the drug. The initial exposure induces the production of antibedies of igE
class, subsequent exposure induces an immunological reaction - anaphylaxis. Some drugs can produce an similar

pseudoallergic reaction on first exposure.

The majority of dose-related adverse reactions occur within the first hour of the initial infusion of acetylcysteine. The MHRA
now recommends extending the time of the initial infusion from 15 minutes to 60 minutes in order to reduce the incidence of
adverse reactions. Even if a patient has a history of a previous reaction to intravenous acetylcisteine, the benefits outweigh the
risks and patient should receive treatment. Any 'hypersensitivity-like' reactions are more likely to be anaphylactoid in nature

(i.2. not immunologically mediated) and therefore may not occur on repeated exposure.

Reference:



A 29-year-old manwho is a keen amateur photographer with his own development studio presented to the Emergency
department with confusion. His partner said he had been under a great deal of stress recently and she found him foolishly

drinking a developer solution with a poiscn symbol on it. He is hypoxic and hypotensive.
The local poisons unit suggests a diagnosis of cyanide poisoning.

Which of the following would be the most appropriate treatment?

(Pleasze select 1 option)

(' Desferrioxamine

i Dicobalt EDTA

& (Gastric lavage with Fuller's earth

o Haemodialysis

(' Penicillamine



Desferrioxamine
Dicobalt EDTA This is the comect answer
Gastric lavage with Fuller's earth

Haemaodialysis

Penicillamine Incorrect answer selected

Key Learning Points

Toxicology
» Kelocyanor (dicobalt EDTA), given by intravenous injection has been proven to be of use when administered to
seriously ill victims of confirmed cyanide poisoning. It is itself toxic, however, and can kill if used wrongly.

Explanation
Patassiumn ferricyanide is used chiefly for blueprints in photography, for staining wood, in calico printing, and in electroplating.

Kelocyanor (dicobalt EDTA), given by intravenous injection has been proven ta be of use when administered to seriously il
victims of confirmed cyanide poisoning. It is itself toxic, however, and can kill if used wrongly.

HSE knows of several cases of inappropriate use resulting in hospital treatment. Its administration is beyond the scope of first
aid and a recommendation has been made in the past that a 'Kelocyanor kit' should be kept by users of cyanide and

transported to hospital with the patient.

Unfortunately we are aware of cases where this has misled dectors to treat patients for cyanide poisoning when this diagnosis

was not correct.

Reference:



A 17-year-old woman presented six hours after taking 30 g of paracetamaol.

Which of the following factors is most likely to predict an increased risk of hepatotoxicity from the paracetamol?

(Please select 1 option)

()  Anorexia nervosa

O Consumptionof 20 units of alcohol since taking the paracetamol

(3 Gilbert's disease

Q Ingestion of amitriptyline with the paracetamaol

i Smoking 20 cigarettes per day



(Please select 1 option)
EUGISTEEOER R This is the correct answer

ohol since taking the paracetamol

Gilbert's disease

Ingestion of amitriptyline with the paracetamol

Smoking 20 cigarettes per day

Key Learning Points

Pharmiacology, Toxicology
s Malnourishment is an increased risk factor for hepatoxicity from paracetemol oversdose.

Explanation

The MHRA updated its guidelines on the treatment of paracetamol overdose in 2012 Previously, healthcare professionals were
advised to assess for risk factors of hepatotoxicity and therefore were two lines on the treatment nomogram (one for patients
with risk factors, and one for those without). A review found that the evidence base to support the use of risk factors was poor
and inconsistent, and that many of the risk factors were imprecise and difficult to determine with sufficient certainty in clinical
practice.

All patients with a timed plasma paracetamol level on or above a single treatment line joining points of 100 mg/L at 4 hours
and 15 mg/L at 15 hours after ingestion should receive acetylcysteine based on the new treatment nomogram, regardless of
risk factors for hepatotoxicity.

However, it is still important to know what the risk factors for hepatotoxicity are. These include:

= malnourished patients (anorexia nervosa/bulimia nervosa)

= patients taking enzyme inducing drugs (e.g. carbamazepine, phenytoin, nifampicin and St John's wort)
* patients with induced liver enzymes due to chronic ethanal abuse

* human immunodeficiency virus (HIV) positive patients.

Itis true that tobacce smoking induces CYP1A2 (one of the P450 enzymes). However, it is not currently included in the list of
high-risk situations.



Which of the following antiemetics functions as a cholinergic muscarinic antagonist?

{Please select 1 option)

) Aprepitant

() Domperidone

) Hyoscine

2 Metoclopramide

() Ondansetron



Aprepifant

Demperdone

aiYieLleils N This is the comrect answer
Metoclopramide  BlleliEse- e g Hntil

Ondansetron

Key Learning Points

Pharmacology
+ Hyoscine acts as a competitive antagonist at muscarinic acetylcholine receptors.

Explanation
Scopolamine is named after the genus Scopolia.
The name 'hyoscing! is frem the scientific name for henbane, Hvoscyamus niger.

It acts as a competitive antagonist at muscarinic acetylcholine receptors; it is thus classified as an anticholinergic or as an

antimuscarinic drug.



A 67-year-old man is reviewed in oncology following surgery to remove a gastrointestinal stromal tumour (GIST). He had been
losing weight over the past few months, suffering from night sweats, nausea, and early satiety, and an endoscopy had identified
the tumour. A decision is made to commence adjuvant imatinib therapy.

Which of the following represents the mode of action of imatinib?

Il - 1 - 1 - 1
(Flease select 1 option)

) Alkylating agent

O Nucleoside analogue

m TOR inhibitor

@

& Serine threonine kinase inhibitor

L Tyrosine kinase inhibitor



Alkylating agent

Nucleoside an

mTOR inhibitor
Serine threonine kinase inhibitor

Tyrosine kinase inhibitor

Key Learning Points

Pharmacology
* |matinib is a Ber-Abl inhibiter originally developed for CML, but now has an extended role across a number of
haematological malignancies, including gastric MALtoma.

Explanation

The answer is Tyrosine kinase inhibitor. Imatinib is a small molecule protein-tyrosine kinase inhibitor that inhibits the activity of
the Ber-Abl tyrosine kinase (TK), as well the KIT and PDGFR receptors. It was primarily developed for the treatment of chronic
myeloid leukaemia, although now it has alsc proved useful in the treatment of a range of other myeloproliferative disorders
including gastrointestinal strormal tumours. Studies suggest that in high risk patients it may reduce rate of recurrence after
surgery.

Examples of alkylating agents include chlorambucil and cyclophosphamide, used as part of conventional chemotherapy
regimens but not classically in the treatment of GISTs. Nucleoside analogues interfere with DNA replication and are primarily
used as anti-virals including in the treatment of HIV, Hepatitis B and C. mTOR inhibitors are also used in the treatment of
cancer, an example is everolimus, which is most commonly used in combination with exemestane for the treatment of

metastatic breast cancer. A number of serine threonine kinase inhibitors are currently in development for the treatment of

various malignancies.



A 68-year-old lady with mitral valve disease and atrial fibrillation is taking warfarin. Lately her INR has fallen and the dose of

warfarin has had to be increased.

Which of the following new treatments may account for this change?

fyl
(4]

{Please select 1 option)

O Allopurinol

| Amiodarone

] Clarithromycin

) Sertraline

) St John's wort



Allopurinel

Amiodart

Sertraline

StJohn's wort

Key Learning Points

Pharmacology
= 5t John's wort is-an enzyme inducer and therefore can increase the metabolismn of, for example, warfarin, and make
it less effective

Explanation

Drugs that are metabolised in the liver can induce hepatic microsomal enzymes. Induction of enzymes by one drug can
gradually increase the rate of metabolism of another, resulting in lower plasma concentrations and a reduced effect.

5t John's wort is an enzyme inducer and therefore can increase the metabolism of warfarin and make it less effective. Allthe
other options enhance the effect of warfarin.

Allopurinel can interact with warfarin to enhance the anticoagulant effect of warfarin.
Amiodarone inhibits metabolism of coumarins (enhanced anticoagulant effect).

Clarithromycin enhances anticoagulant effect of coumarins This is because warfarin is metabolised by the same CYP3A
isozyme as clarithromycin. Clarithromycin, known to inhibit CYP3A, and a drug primarily metabolised by CYP3A may be
associated with elevations in drug concentrations that could increase or prolong both therapeutic and adverse effects of the
concomitant drug.

Sertraline may interact with warfarin to enhance the anticoagulant effect.



A 17-year-old boy is admitted with a severe paracetamol overdose following an argument with his girliriend.
He is treated with intravenous N-acetylcysteine.
Paracetamol is normally metabolised to harmless compounds except in overdose.

Which of the following compounds is the toxic metabolite that accumulates during paracetamol overdose and is reduced by
treatment with M-acetylcysteine?

Plasca calact 1 anbinn)
\riease ssect 1-0ption)

(2 Glucuronide

i Homocysteine

(2 Methionine

2 N-acetyl-p-benzoquinoneimine

@ N-hydroxyacetaminophen



Glucuronide
Homocysteine

Methionine

N-acetyl-p-benzoquincneimine
N-hydroxyacetaminophen Incorrect answer selected

Key Learning Points

Pharmacology, Toxicology
+ Paracetamol is predominantly metabolised to glucurenide and sulphate conjugates which are excreted in the urine.

Explanaticn
Paracetamol is predominantly metabolised to glucuronide and sulphate conjugates which are excreted in the urine.
Routledge et al. state:

"hepatotoxicity is related to the conversion of a small propertion of the ingested dose to N-acetyl-p-benzoguincneimine. In
therapeutic doses N-acetyl-p-benzoguinoneimine is detoxified by conjugation with glutathione in the liver, but once the

protective intracellular glutathione stores are depleted hepatic and renal damage may ensue.”

NAC and methionine replenish glutathione stores in the liver and may alsc act through its sulphhydryl (-5H) group as a direct

reducing agent.



A 45-year-old male takes lithium for a bipolar affective disorder.

Which of the following drugs would be contraindicated in conjunction with lithium?

IPlinon
i s e

Fomy ik ™ r 1
Select | epiron

0 Atenolol

55 Bendroflumethiazide

() Codeine phosphate

[ Flucloxacillin

2 Thyroxine



Atenoclol

Bendroflumethiazide This is the correct answer

Codeine phoasphate

Flucloxacillin Incorrect answer selected

Thyrexine

Key Learning Points

Pharmacology
« Caution should be exercised when taking lithium and diuretics as the latter may reduce renal clearance of lithium
and increase serum lithium concentrations.

Explanation

Caution should be exercised when taking lithium and diuretics as the latter may reduce renal clearance of lithium and increase
serum lithium concentrations.

MNon-steroidal anti-inflammatery drugs (NSAIDs) also increase lithium concentrations.

Metronidazole, angiotensin-converting enzyme inhibitors (ACEis} and calcium channel blockers also increase serum lithium

concentrations.



A 62-year-old female presents with deteriorating arthralgia associated with longstanding rheumateid arthritis. She was
prescribed celecoxib in place of naproxen.

Which of the following concerning celecoxib is correct?

FBlasian snlnrtd mmEam)
(Fiease seiect 1 option)

) Anti-inflammatory effects of celecoxib are superior to those of naproxen

L) Celecoxib acts by inhibiting a different enzyme than naproxen

O Celecoxib has a lower level of anti-platelet activity than naproxen

&) Celecoxib is associated with reduced hepatotoxicity compared with naproxen

o Co-treatment with diuretic can be given more safely than with naproxen



Anti-inflammatory effects of celecoxib are superior to those of naproxen

o

by inhibiting a di enzyme than n

oxen

Celecoxib has.a lower level of anti-platelet activity than naproxen

Celecoxib is associated with reduce totexicity compared with naproxen

Co-treatment with diuretic can be given more safely than with naproxen

Key Learning Points

Pharmacology, Rheumatology
= Celecoxib has a lower level of anti-platelet activity than naproxen.

Explanation

Celecoxib is a selective cyclo-oxygenase(COX)-2 inhibitor differing from the other non-steroidal anti-inflammatory drugs
(NSAIDs) such as naproxen which affects both COX-1 and COX-2.

COX-1 is invelved in platelet aggregation and inhibition of this by the NSAIDs produces its beneficial cardiovascular effects.
However platelet aggregation is not affected by COX-2

Naproxen and celecoxib have been shown to be as effective at reducing inflammation. One of the benefits of celecoxib is its
reduced incidence of upper gastrointestinal side effects:

As with the non-specific NSAIDS, hepatotoxicity may occur with the COX-2 specific inhibitors resulting in cholestatic,
hepatocellular or mixed liver injury. Rates seem to be comparable between the traditional NSAIDs and the COX-2 selective
inhibitors.

Co-administration of diuretics and COX-2 inhibitors should be avoided if possible, as COX-2 inhibitors may reduce the
antihypertensive and diuretic effects of diuretics. This may be due to impaired prostaglandin synthesis, which results in salt and
water retention. In addition, COX-2 inhibitors have nephrotoxic effects which can be exacerbated by diuretics.

Rofecoxib (Vioxx) has been withdrawn due to its increased cardiovascular events compared with naproxen. The cardiovascular
effects of the COX- 2 inhibitors remains under study, and care should be taken before prescribing them to patients with a past
medical history of significant cardiovascular disease.



You are investigating a new anti-platelet agent which may have additional effects on top of clopidogrel. To investigate the
effects of the new therapy you need to be aware of the mode of action of clopidogrel.

Which of the following best describes the action of clopidogrel?

(Please selact 1 option)

() SHT-2 receptor inhibition

e Cox-1 inhibition

) Cox-2 inhibition

O Glycoprotein lib IHla inhibition

) Inhibition of the platelet ADP receptor



5HT-2 receptorinhibition
Cox-1 inhibition

Cox-2 inhibition

Glycoprotein 1B llla mhibiticn

Inhibition of the platelet ADP receptor

Key Learning Points

Pharmacology
» Clopidogrel inhibits the platelet ADP receptor, which leads ta decreased propensity to platelet aggregation.

Explanation

Clopidogrel inhibits the platelet ADP receptor, which leads to decreased propensity to platelet aggregation and is
complementary to cyclo-oxygenase inhibition, which is the action of aspirin.

Aspirin is weakly selective for the COX-1 enzyme. Specific COX-2 inihibitors were developed, e g rofecoxib, as analgesics and
were thought to be assaciated with reduced risk of peptic ulceration but post-marketing data suggested they were increased
with a significantly increased risk of heart attack or stroke and so many have been withdrawn from the market.

5HT-2 receptorinhibition also reduces platelet aggregation; one example is sarpogrelate developed primarily as an alternative

to aspirin because of its lower risk of haemorrhage.

Glycoprotein llb llla inhibitors are used in patients with unstable angina/NSTEMI, an example being abciximab.



A 23-year-old man with known peanut allergy presented to the Emergency department with anaphylaxis. He has a swollen face

and lips.
His BP is 90/60 mmHg, pulse 110 bpm and he is wheezy.
Which of the following formulations of adrenaline should be given?

(Please select 1 option)

(2 0.5 mlof 110000 adrenaline IM

O 0.5 ml of 1:1000 adrenaline IM

) 5mlof 1:1000 adrenaline IM

(¢ 10 ml of 1:10000 adrenaline IV

Mebulised adrenaline

2



0-5 ml of 1:10000 adrenaline IM

0.5 ml of 1:1000 adrenaline IM

5 ml of 11000 adrenaline IM

10 ml of 1:10000 adrenaline IV

Nebulised adrenaline

Key Learning Points

Pharmacology, Toxicology
= 0.5ml adrenaline 1:1000 solution should be administered intramuscularly in anaphylaxis. Another 0.5mlL can be

given after 5 minutes in the absence of clinical improvement.

Explanation

For adults, a dose of 0.5 mL adrenaline 1:1000 solution (500 micrograms) should be administered intramuscularly, and
repeated after about five minutes in the absence of clinical impravement or if deterioration occurs after the initial treatment
especially if consciousness becomes - or remains - impaired as a result of hypotension.

The intramuscular {IM) route for adrenaline is the route of choice for most healthcare providers. There is a much greater risk of
causing harmful side effects by inappropriate dosage or misdiagnosis of anaphylaxis when using IV adrenaline.

Adult EpiPen which allergy sufferers can carry with them contains 0.3 mg or0.15 mg adrenaline in a 1:1000 dilution for

intramuscular {IM) injection.



A 23-year-old woman presents to the Emergency department with low grade fever and dysuria. Her only medication is the oral
contraceptive pill.

On examination her temperature is 37.8°C, and she has suprapubic and left loin tenderness consistent with a urine infection
and pessible pyelonephritis.

Investigations show:

Haemoglobin 1258/L (115-165)
White cell count 12.8=10%L 4-11)
Platelets 209 x10%/L (150-400)
Serum sodium 139 mmol/L (135-146)
Serum potassium 3.9 mmol/L (33-3)
Creatinine 82 umol/L (79-118)

Which of the following antibiotics do SIGN guidelines recommend for this patient?

O Amoxiciliin

O Ciprofloxacin

O Co-trimoxazole

O Nitrofurantoin

O Trimethoprim



LFIEdse SeeUL | Upraai

Arnoxicitlin

Co-trimaxazole
Nitrofurantoin

Trimethoprim Incorrect answer selected

Key Learning Points

Pharmacology, Therapeutics
= Upper urinary tract infection is one area where resistance to antimicrobials is increasing. For this reason
trimethoprim and amoxicillin are not recommended for treatment of upper urinary tract infections, and even
resistance to guinolones such as ciprofloxacin is now beginning to prove problematic.

Explanation
Upper urinary tract infection is one area where resistance to antimicrobials is increasing.

For this reason trimethoprim and amoxicillin are not recommended for treatment of upper urinary tract infections, and even
resistance to quinoclones such as ciprofloxacin is now beginning to prove problematic.

Nitrofurantoin is not used for the treatment of upper urinary tract infections because of difficulty in achieving sufficient plasma
concentration, and co-trimoxazole is a second line choice due to problems with blood dyscrasias.

HPA suggests patients started on ciprofloxacin should have urine sent for culture and patients admitted to hospital if there is

no response to treatment in 24 hours.



A 74-year-old woman with chronic renal failure is admitted to the unit with infective endocarditis. You elect to begin treatment
with IV benzylpenicillin and gentamicin.

On exarnination her temperature is 38.2°C, and she has a pansystolic murmur loudest at the left sternal edge, her BP is 125/82
mmHg, her puise is 80 bpm and regular and she weighs 80 kg.

Investigations show:

Haemoglobin 105g/L (115-165)
White cell count 7.0=10%/L 411
Platelets 202 %10%/L (150-400}
Serum sodium 138 mmol/L (135-146)
Serum potassium 4 8 mmol/L {35-5)
Creatinine 190 umol/L (79-118)
Creatinine clearance 29 ml/min (=60)

Which of the following is likely to represent the most appropriate dosing regime for the gentamicin?

O 075mg/kgBD

O 1meg/kg BD

O 1mg/kg TDS

O 15mg/kg 0D

O

7 mg/kg OD



B S2IECT | Dpuon
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LT 1 o correctone
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Key Leaming Paints
Pharmacology, Therspeutics - puints for clinical practice.
. such as g L tissie and are iy cleared High plasma
councity, and dosing therefore needs to be carefully planned and monitored. Whese gantamicin is:
bath are potential concems.

There ane a1 g ici s body weight 1o ensure accurate
dosing. For patients who are over thesr ideal body weight, this value rather than the patient's actual wesght should be used
Ideal 'y ht can be age, e HEht on & numbes of anling
The most commaonly used dosing regimen in the UK is the once daily regime, whach i ght to be assoc i ed
tonicity ffective against gram-negati ftisnot B it i
of less than 60 mi/min. The dose used is 7 mg/Rg IV every 24 hours. Levels should be monitored for patients on this regimen
for 3 days or more, with a leved taken &-14 hours fioll third dose. A isthen usad to ine whether the
interval between doses should be aitered
Patients with creatinine ciearance of jess th i hy given a of g in with a madtiple-daidy
dosng regimen This may also be for the of senous gram-negative Infections such
asf Dosing is clearance

® =50 ml/man- 1.5-17 me/kg IV every B hours

* 40-60 mi/min- 1215 mg/kg IV every 12 hours

* 20-40 mi/min- 1.2-15 mg/kg IV every 12-24 hours

» <20 mi/ 2 mg/kg Inadny discuss with and

On this regimen monstonng is typecally initiated after the 3rd or 4th dose, which allows a steady-state to ba reached. Peah levels
ahold be taken & the £nd of the inh , B & trougs Taken before the next dose The deaired
trough hevel is less than 2 microgramss/mil, with a peak level of 5-8 micrograms/mi

Inthis case, this lady has a creatinine clearance of 29 mil/min. As such the 7 mg/ke regimen i not appropriate. She should
receive 1.2-1 5 mg/kg every 12:24 hours, 50 1.5 me/kg 0D is the most correct here.

The ther drugs which i are in, warfarin and clozapine

Phenytoin isa highly effective anti is at dith " soding o

and nystagmuz. Maost warfann therapy is directed towards a lo7 window MR of 23 Ineffective
l: lat bothbe ificant adverse effects. Clozapine is effective in the

treatment ef paychotc disorders but iated with biood ced i, far B g of full biood

count is recommended.

Whereas af. and ivohees PR e drug in plasma),

i Iozapine i i i i either cver anti

abnormalities in the white blood cail count.



A 45-year-old woman has, approximately four hours age, taken an unknown quantity of amitriptyline tablets that were being
prescribed for her depression. She is feeling drowsy, agitated and has a dry mouth.

An ECG shows wide QRS complexes with arrhythmias.

Blocd gas analysis revealed:

pH 7.2 (7.36-7.44)
Pal; 10 kPa (11.3-12.6)
PaCO, 4 kPa (4.7-6.0)

What is the most appropriate treatment?

(Please select 1 option)

(O Activated charcoal

L Gastric lavage

(2 Haemodialysis

(L Intravenaus insulin

O Intravenous sedium bicarbonate



Activated charcoal

Intravenous in:

Intravenous sodium bicarbonate

Key Learning Points

Pharmacology, Psychiatry, Toxicology
= [n TCA overdose, 50 ml of 8 4%¢ sodium bicarbonate should be given if the pH is less than 7.1, QRS interval is more
than 0.16 s, or there are cardiac arrhythmias or hypotension.

Explanation
There is no specific antidote for tricyclic antidepressant poisoning.

Management is initially by assessing ABCs and treating as appropriate. You should then check U&Es. looking specifically for
hypokalasmia, and ABG looking for acidosis. Hypokalaemia should be corrected. ECG should be done to assess the QRS
interval.

Gastric lavage should only be considered if it is within one hour a potentially fatal overdose. 50 g of charcoal can be given if itis
within one hour of ingestion.

50 mil of 8.4 sodium bicarbonate should be given if the pH is less than 7.1, QRS interval is more than 0.16 s, or there are
cardiac arrhythmias or hypotension.

Antiarrhythmics should be avoided.
Hypotension should be treated with intravenous fluids, and inotropes can be considered.

In the case of cardiac arrest, prolonged resuscitation may be successful.

Patients who display signs of toxicity should be monitored for a minimum of 12 hours.



You are examining the mechanisms of various agents used in either platelet inhibition or anticoagulation in the management
of cardiovascular disease.

Which of the following correctly describes a mechanism of action associated with warfarin therapy?

T T L e QP Iy earugy |
(Please select 1 optign)

0 2b3areceptor inhibition

0 Cyclo-oxygenase inhibition

' P2Y12inhibition

) Reduced |levels of factor X

o Selective COX-2 inhibition



{Flease select 1 option)

P2Y12 inhibitien
Reduced levels of factor X RIS el -lnsela 018

Selective COX-2 inhibition

Key Learning Points

Pharmacology
+ Warfarin inhibits production of factors |I, VII, IX and X, and it does this by restricting the activity and availability of
vitamin K.

Explanation

Warfarin inhibits production of factors |1, VII, IX and X, and it does this by restricting the activity and availability of vitamin K. This

accounts for vitamin K administration being the treatment for warfarin toxicity.
2b3a receptor inhibitors are used in the treatment of acute coronary syndrome and they inhibit platelet aggregation.

P2Y121s an adencsine diphosphate (ADP) dependent receptor involved in platelet aggregation which is inhibited by
clopidogrel.

Cycle-oxygenase inhibition is the mechanism of action of aspirin.

Selective COX-2 inhibitors have fallen out of favour due to potential increased risk of cardiovascular events.



A 45-year-old lady with a history of depression presented to the Emergency department drowsy.

Her repeat prescription says she is taking diazepam and dosulepin, and the ambulance crew say that she has taken an
overdose of her medication. Her BP is 140/80 mmHg, pulse 130 bpm, respiratory rate 7 per minute and 05 sats 982 on air.

Which of the following is the most appropriate next action?

(  Giveflumazenil

) Give naloxone

()  Obtainan ECG

Q Referfor urgent haemuodialysis

®)

Start N-acetylcysteine infusion



\Flease seiect 1 epton)

Give flumazenil
Give naloxone
Obtain an ECG This is the correct answer

Refer for urgent haemodialysis

Start N-acetylcysteine infusion  Blleslitias b S @ Hu e}

Key Learning Points

Pharmacology, Toxicology
* [ncases of suspected overdoses of tricyclic antidepressants, an electrocardiogram (ECG) would immediately
indicate if there is a risk ef significant tricyclic toxicity by showing a wide QRS complex or abnermal axis deviation.

Explanation
This is a tricky case and will catch those who go for the first answer they see that is reasanable.

The urge is quickly to treat the drowsy patient with respiratory depression with some sort of antidote, but there needs to be a

diagnostic step first.
Tricyclic antidepressants can cause fatal arrhythmias and seizures which are very difficult to manage.

An electrocardiogram (ECG) would immediately indicate if there is a risk of significant tricyclic toxicity by showing a wide QRS

complex or abnormal axis deviation.



A 58-year-old woman presented with unsteadiness and ataxia and gave a recent history of nausea and epigastric pain for which

she had been prescribed an antacid and cimetidine.

She was an epileptic and had been well controlled with phenyteoin for eight years. She had been also been prescribed
amitriptyline for depression, was receiving post-menopausal hormone replacement therapy and was self-medicating with St
lohn's wort.

Which of the following drugs is most likely to be responsible for her presentation?

(DA s Galaid 1 And
(Hiease select 1 ._.!_;-_l'.:‘-r}j

O Amitriptyline

. | Antacid
) Cimetidine
O Estradiol

Ty

o St john's wort
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Amitriptyline
Antacid
Estradiol

Stlehn'swort

Key Learning Points

Pharmacology, Toxicology
= Cimetidine can cause phenytoin toxicity.

Explanation

This patient has developed phenytoin toxicity which has been precipitated by cimetidine which inhibits cytochrome Pagg

metabolism of phenytoin.

Phenytoin concentration is reduced by St John's wort and is unaffected by amitriptyline which would however reduce seizure
thresheld: antacids may reduce phenytoin absorption and cestradicl metabolism may be increased by phenytoin.



A 52-year-old woman takes lithium carbonate for manic depression and also takes codeine and diclofenac prescribed by her
GP for osteoarthritis.

Which one of the following statements is comrect?

(Please select 1 option)

o - 1

@ Codeing will reduce the bicavailablity of lithium

{2 The analgesic effect of codeine will be reduced by co-administration of diclofenac

{2 The nephrotoxicity of diclofenac will be increased in this patient

O Flasma lithium concentration will be increased by codeine

O

Plasma lithiurn concentrations will be raised by diclofenac



WIGaIT ITICLE | OWRRLI I,

Codeinewill reduce the bicavailablity of lithiom

The analgesic effect of codeine will be reduced by co-administration of diciofenac
The nephrotoxicity of diclefenac will be inereased in this patient

Flasma lithium concentration will be increased by codeine

Plasma lithium concentrations will be raised by diclofenac

Key Learning Points

Pharmacology, Toxicology
+ Diclofenac decreases renal lithium clearance and increases lithium concentrations.

Explanation
Diclofenac decreases renal lithium clearance and increases lithium concentrations.

Codeine and diclefenac are frequently co-prescribed.



A 71-year-old man with a histery of chrenic renal impairment and atrial fibrillation for which he takes warfarin, presents with an

acutely tender and red left big toe.

Investigations reveal:

Serum creatinine 200 umeol/L (50-1000

Serum urate 0.5 mmol/L (0.12-0.42)

Which of the following is the most appropriate treatment for this man's presentation?

(Flease seiect 1 option)

O Allepurinol

) Colchicine

) Diclofenac

Paracetamol

) Prednisolone



Allopurinol

Co

Diclofenac

Prednisclone

Key Learning Points

Pharmacology, Rheumatology, Therapeutics
» Non-sterocidal anti-inflammatory drugs (NSAIDs) may cause a deterioration in renal function and would be
associated with an increased risk of bleeding in the elderly.

Explanation
This man presents with acute geut, has chronic renal impairement, AF and takes warfarin.

Non-steroidal anti-inflammatory drugs (NSAIDs) would be the treatment of choice but may cause a deterioration in renal

function and would be associated with an increased risk of bleeding in the elderly.

The adverse effects of colchicine (especially gastrointestinal symptoms) would be more likely in the elderly and should
probably be avoided in those with renal impairment of this degree.

Thus steroids are probably the best option.

Allopurinol may well precipitate/exacerbate acute gout and is used once the acute attack has settled following adequate.

freatment.

This is a classic MRCP question since it is hard to answer this by just looking in textbooks. Steroids are the last resort choice
where NSAIDs and colchicine are deemed too dangerous to use and that is a matter of judgement applied by physicians. There

is plenty of evidence for their efficacy.



Which one of the following drugs works by inhibiting the tumour necrosis factor?
(Please select 1 option)

{J  Cyclosporin

(2 Inflixinnab

) Methotrexate

) Montelukast

() Sulfasalazine



Cyclosporin

Infliximab This is the correct answer

Methotrexate

Montelukast

Sulfasalazine Incamect answer selected

Key Learning Points

Pharmacology, Rheumatology
s Inflixirnab is given with methotrexate and is asseciated with the development of tuberculosis. Other side effects
include injection site reactions, infusion reactions; neutropenia, demyelinating disease and heart failure.

Explanation
Meontelukast works as a leukotriene receptor antagonist and is used in the treatment of asthma.
Etanercept and infliximab inhibit TNF and are licensed in the treatment of rheumatoid arthritis.

Infliximab is given with methotrexate and is asscciated with the development of tuberculosis.



You are asked to review a 71-year-old woman who comes to the clinic complaining that her hearing is not as good as it was
after a prolonged period of treatment in hospital for infective endocarditis.

On examination you find that she has significant sensorineural hearing impairment and you suspect this may be gentamicin
related.

What is the mechanism of ototoxicity associated with gentamicin?

FBlascn aalnntd snirm)
LHFiease seiect 1 opiion)

Q Cell wall integrity disruption

O

DNA toxicity

Q Interruption of cell division

Mitric oxide reduction

Q Oxygen free radical generation
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Cell wall integrity disruption

DNAT

Interruption of cell division
Nitric oxide reduction

Oxygen free radical generation

Key Learning Points

Pharrnacology
« Gentamicin is toxic to cochlear hair cells, and it is known to disrupt mitochondrial protein synthesis, which leads to
increased oxygen free radical generation via inducible nitric oxide synthase activity.

Explanation

Gentamicin is toxic to cochlear hair cells, and it is known to disrupt mitochondrial protein synthesis, which leads to increased

oxygen free radical generation via inducible nitric oxide synthase activity.
Peroxynitrite radicals are formed, which then leads to apoptosis.

It is thought that aminoglycosides take longer to clear from inner ear fluids, which may account for the site specific toxicity
seen with this class of antibiotics.

A switch from BD dosing to 0D dosing has reduced the susceptibility of patients to toxicity, and once daily regimes are now the

preferred method of gentamicin administration.

Peak (one hour post dose), and trough, (pre-dose levels) are assayed to determine dose adjustments. A dose of 3 mg/kg/day is

the usual starting level in adults with normat renal function.

Gentamicin may be used in patients with impaired renal function, but dose level and interval between doses needs to be
adjusted to avoid toxicity.



A 59-year-old male presents with a three day history of marked muscle aches and weakness.

He has ischaemic heart disease for which he takes a number of drugs including simvastatin and has been taking these drugs

for a number of years without any problem. On this occasion his CPK confirms a diagnosis of rhabdomyolysis with a level of
4200 1U/L (<200).

Which of the following health supplements is he most likely to have taken that would have contributed to the statin-induced
rhabdomyolysis?

:elect 1 onth
................

) Cod liver oil capsules

2 Cranberry juice

) Ginseng

) Grapefruit juice

WVitamin C

Q
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Cod liver oil capsules

Cranberry juice

Ginseng
Grapefruit juice
Vitamin C

Key Learning Points

Pharmacology
= Grapefruit juice significantly increases serum concentrations of some statins due to inhibiton of the CYP3A4

mediated first pass metabolism.

Explanation

Grapefruit juice significantly increases serum concentrations of some statins. This is achieved by reducing the CYP3A4-
mediated first-pass metabolism in the smallintestine. Concomitant use of atorvastatin and large amounts of grapefruit juice
should be avoided, or the dose of atorvastatin should be reduced accordingly. CYP3A4 is a member of the cytochrome P450

system.

Whilst an interaction is increasingly being recognised between cranberry juice and warfarin, there has as yet been no
interaction with other drugs metabolised via the P450 system.

Mo interaction has been shown between statins, omega-3 fish oils, ginseng or vitamin C



A 58-year-old male presents with painful breast tissue.
Six weeks previously he was treated for atrial fibrillation and had a number of drugs commenced.

Which one of the following drugs may have caused this problem?

HeCt | OPLC

) bisaprolol

() Flecainide

() Spironolactone

Warfarin

@



Aspirin

bisoprolal

Flecainide
Spironolactone
Warfarin

Key Learning Points

Pharmacology, Therapeutics
= Spirocnolactone causes gynaecomastia can block androgen production by inhibiting enzymes in the testosterone
synthetic pathway, and can also block recceptor binding of testosterone and dihydrotestosterone.

Explanation

Tin the setting of atrial fibrillation spironolactone may be used if the patient is thought to be inheart failure (which is fairly
common with atrial fibrillation). In addition, spironolactone has been shown to reduce the recurrence rate of atrial fibrillation

following cardioversion and so it is possible it would be started for this reason.

Spironolactone causes gynaecomastia by several mechanisms. It can block androgen production by inhibiting enzymes in the
testosterone synthetic pathway, and can also block reccepteor binding of testosterone and dihydrotestosterone. In addition, it
displaces oestradiol from sex hormeone binding globulin (SHBG), which increases free oestrogen levels.



A 76-year-old man with a recent history of cerebral haemaorrhage is admitted with a cough, worsening breathlessness and right
pleuritic chest pain. He is also mildly pyrexial.

His ventilation-perfusion scan reveals several areas of perfusion deficit in the right lower zone, with a nermal ventilation scan.
What is the most appropriate line of management?
(Please select 1 optian)

(3 Aspirin therapy

£ Antibiotics

d Inferior vena cava (IVC) filter

L Low malecular weight heparin treatment

i Warfarin treatment



Aspirin therapy
Antibiotics

Inferior vena cava (IVC) filter This is the corect answer

Low mclecular weight heparin treatment

Warfarin treatment Incorrect answer selected

Key Learning Points

Pharmacology, Respiratory Medicine, Therapeutics
= [IVC filters are indicated in the treatment of embali where there are contraindications to systemic anticeagulation.

Explanation

This patient has a pulmonary embelism (PE) following a recent haemorrhagic stroke.

The risk of rebleeding into the stroke area is too high with anticoagulation.

The best action would be percutaneous insertion of IVC filter which may be as effective as anticoagulation. It is used in cases
where anticoagulation is a contraindicated or in those in whom anticoagulation alone fails.



A 62-year-old male presented to the urologists with symptoms of urinary hesitancy and dribbling.
They diagnose benign prostatic hyperplasia and he is commenced on finasteride.

Through which of the following mechanisms does finasteride function?

(Please select 1 option)

(&) 5-alpha-reductase inhibitor

- Alpha receptor antagonist

(0 LHRH analogue

() LHRH antagonist

(0 Testosterone receptor antagonist



5-alpha-reductase inhibitor

Alpha receptor antagonist
LHRH analogue

LHRH antagonist

Testostercne receptor antagonist Incarrect answer selected

Key Learning Points

Pharmacology

+ Finasteride is a 5-alpha-reductase inhibitor preventing the conversicn of testosterone to the active
dihydrotestosterone (DHT).

Explanation

Finasteride is a 5-alpha-reductase inhibitor preventing the conversion of testosterone to the active dihydrotestosterone (DHT).
Conseguently this agent opposes testosterone, so gynaecomastia and reduced libido are commeon side effects.

It is also taken orally (under the brand name Propecia) for the treatment of male pattern hair loss.



A patient-has just received intravenous ceftazidime. He immediately became flushed and wheezy, with a blood pressure of
80/40 mmHg.

Which of the following is the most appropriate immediate management for this patient?

o o — M p—— S S
(Please select 1 option)

) Chlorphenamine 10 mgIV

) Adrenaline 0.2 ml of 11000 [V

' Adrenaline 0.5 mg IV

) Adrenaline 0.5 mg IM

O

Hydrocortisone 100 mg IV



Chiorphenamine 10 mg [V
Adrenahine 0.2 ml of 11000 IV

Adrenaline 0.5 mg IV

Adtenaline 05 m
Hydrocortisone 100 mg IV

Key Learning Points

Pharmacology, Toxicology
s [mmediate treatment of anaphylaxis includes cessation of the causative agent, then oxygen, fluids and adrenaline
0.5 mg intramuscularly.

Explanation
Immediate treatment of anaphylaxis includes cessation of whatever caused it
Then give oxygen, fluids and adrenaline 0.5mg intramuscularly.

Checking concentrations of adrenaline is very important especially in high pressure situations, Intravenous adrenaline is
potentially hazardous unless diluted appropriately, and should only be used in cardiac arrest situations unless the clinician has

experience of using it regularly.



A 45-year-old female is admitted with fatigue, nausea and weight loss. She is known to have abused alcohol for many years and
has previcusly developed delirium tremens. She stopped drinking alcohol two days ago.

On examination, she is thin, alert and crientated. She is slightly icteric, with features of chronic liver disease but there is no
flapping tremor. Pulse is 88 bprm regular, bload pressure is 106/74 mmHg and temperature is 37°C.

She is treated with IV thiamine.

Which of the following agents would be recommended for the prevention of acute alcohol withdrawal?

Planc lert 1 ontin
(Please select 1 option)

e 8
o |
Ry

IM haloperidol

@ IV diazepam

£

Oral diazepam

i Cral quetiapine

L)

Cral lorazepam
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IM haloperidol
IV diazepam
Oral diazepam

Oral quetiapine

QOral lorazepam

Key Learning Points

Pharmacology
» In hepatic impairment benzodiazepines with a shorter half life are preferred.

Explanation

This patient with features of alcoholic chronic liver disease would be regarded at high risk of developing acute alcohol

withdrawal, particularly in view of her past history of delifium tremens.

Benzodiazepines are appropriate agents in preventing acute alcohol withdrawal and oral agents such as lorazepam and
diazepam are recommended.
Patients with liver cirrhosis are at risk of hepatic encephalopathy with benzodiazepines. However, itis not known that she has

cirrhosis and the potential for alcohol withdrawal is a real risk. She should therefore be given benzodiazepines and monitored
closely for any signs of encephalopathy. In hepatic impairment benzodiazepines with a shorter half life (e.g. lorazepam and

oxazepam) are preferred



A 19-year old girl has been brought to the Emergency department by her friends following a night out at a party. Her friends
comment that she has been talking to herself about 'irrelevant things'. She seems agitated and restless.

On examination, her reflexes are increased and an electrocardiogram (ECG) demonstrates ventricular ectopics.

What kind of substance abuse do you suspect at this point?

o Barbituate

{3 Cannabis

(0 Ecstasy

2 Glue sniffing



Qliae wrviffng

Key Leaming Points
Fharmacolgy

» Ecstasy (34

Explanation
Thit is a case of gotasy pvandose

Ecstasy (3.4 il

* Increased alertness and sedf-confidence
* Euphoaa

* Extrovert behaviour

* Increated talatwensss with rapid speech
= Lack of desire to eat or sleep

* Tremot

* Ditated pupils.

* Tachycardia, and

* Hypartension.

* Exeitabiity
* Agitaton

* Faranoid detisans

* Hallucinations with vickent behavicur
* Hypartonia.and

* Hypemafieda.

of MDMA ; isn oligarad

= Hyparmenmia

* Dissermnated mtravascular coagulation
* Rhataomyslyss

* Acute renal fallure. and

* Hypanatrasmia

Hepatic damage has also been reported

F— dusto




Which of the listed medications has a thiazide-like action?

(Please select T opticn)

3 Acetazolamide

(3 Bumetanide

) Furosemide

(3 Metolazone

() Triamterene



Acetazolamide
Bumetanide

Furosemide

Metolazone This is the correct answer
Trnamterene Incorrect answer selected

Key | earning Points

Pharmacology
s Thiazide diurefics act on the distal conveluted tubule of the nephron to prevent sodium and chioride reabsorption.

Of the above diuretics, metolazone has a thiazide-like action.

Explanation

Metolazone is an example of a diuretic with a thiazide-like action.

Bumetanide and furosemide are loop diuretics, blocking reabsorption of sodium at the loop of Henle.
Acetazolamide is a carbonic anhydrase inhibitor and has no relation to thiazide-like action.

Triamterene is a potassium-sparing diuretic with no thiazide-like activity.



A 16-year-old male is brought to the Emergency department with a Glasgow coma scale (GCS) rating of 3/15.
Within 10 minutes he regained consciousness with a GCS of 15415, is sitting up and talking.

Whatis he likely to have taken?

(Please select 1 option)
' Inhaled solvent glue

) Smoked heroin

o Smoked marijuana

o Snorted cocaine

(  Taken ecstacy



[[s1aF-1I=Te BTolWETaT =1 (UT-S This is the correct answer

Smoked herain

Smoked manjuana

Snorted cocaine

Takenecstacy RhlEeliiEet i Her]

Key Learning Points

Pharmacoclogy, Toxicology
+ Inhaled solvents are rapidly absorbed through the lungs and then guickly distributed, meaning their effects are
short-lived.

Explanation

This patient was markedly comatose on arrival but quickly regains consciousness. This suggests a short acting (probably)

inhaled anaesthetic-like agent - glue.
Marijuana would not be expected to produce this level of coma and the effects of cocaine would last much longer.

The inhaled solvents, due to their lipophilicity, are rapidly absorbed through the lungs and then quickly distributed to the brain
and other organs. The effects therefore appear within minutes of inhalation.

It's much less common to get such a low GCS with just smoking heroin, you tend to see this with intravenous drug use. Also,
the recovery is far less rapid (unless you give the patient naloxone, which you are not told here).

Typical substances that are inhaled include toluene, aromatic hydrocarbons and butane.



A 35-year-old woman with known seafood allergy presented after developing an itchy rash at a restaurant. She had widespread
urticaria which spared her neck and face.

Onexamination, her blood pressure was 130/70 mmHg, pulse 95 bpm, respiratory rate 24/min and O3 saturation 99% on air.
Intravenous hydrocortisone and intramuscular antihistamine have been given.

What is the next most appropriate step in the management of this patient?

T

i b A kel )
(Please select 1T option)

Fezan

) Inhaled adrenaline

i Intrarnuscular adrenaline
O Intravenous adrenaline
) Observe

) Subcutaneous adrenaline



(Flease setect 1 option)

Inhaled adrenaiine
Intramuscular adrenaline

Intravenous adrenaline

(01031320 This is the correct answer
Subcutaneous adrenaline Incorrect answer selected

Key Learning Points

Pharmacology
s Adrenaline is indicated in allergic reactions if there is siridor, wheeze, respiratory distress or cardiogenic shock.

Explanation

Where there is a history of a typical allergic reaction, as here, current United Kingdom resuscitation guidelines suggest

adrenaline if there is:

* Stridor

* Wheeze

* Respiratory distress, or

# Clinical evidence of shock.

A literature review in the BMJ includes a copy of the algorithm and a discussion of the evidence for adrenaline’.



A 48-year-cld man is admitted with nausea and excessive drowsiness after taking an antihistamine tablet. He has previously
used the antihistamine but on this occasion he has recently been drinking large amounts of grapefruit juice for his health.

Grapefruit juice is suspected of causing a drug interaction in this man.

Which of the following liver enzyme systems is affected by grapefruit juice?

{Please select 1 option)
) Cytochrome p450 3A4
' Glucuronidation
£ Glutathione S-transferase

Glycine decarboxylase

£ Sulfation
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Cytochrome p4s0 3A4

Glucuronidation
Glutathione S-transferase

Glycine decarboxylase  Qlgldsigius: St g1 Te i)

Sulfation

Key Learning Points

Pharmacology
» Bergamottin is a constituent of grapefruit juice and is metabolised by the cytochrome p450 3A4 pathway.

Explanation

Bergamottin is a constituent of grapefruit juice and is metabelised by the cytochrome p450 3A4 pathway.



A 63-year-old man was found collapsed.
A department of psychiatry outpatient card was found in his jacket, together with a bottle of procyclidine tablets.

He was febrile (38.2°C), conscious but unresponsive to commands. The blood pressure was 160/105 mmHg and there was
marked muscle rigidity.

What is the most likely diagnosis?

(Pieaze select 1 option)

(' Acute catatonic schizophrenia

L) Bacterial meningitis

()  Cerebral malaria

O Meurcleptic malignant syndrome

Q Frocyclidine overdose



(Please select 1 option)

Acute catatonic schizophrenia

Bacterial menin,

Cerebral malaria

Neuroleptic malignant syndrome  RIIEERRa g e

Key Learning Points

Psychiatry, Toxicology
= Neuroleptic malignant syndrome (NMS) is characterised by fever, muscular rigidity, altered mental status, and
autonemic dysfunction.

Explanation

The symptomns are typical of neuroleptic malisnant syndrome (NMS).

NMS is characterised by:

* Fever

= Muscular rigidity

* Altered mental status

* Autonomic dysfunction.

Procyclidine is used to treat the Parkinsonian side effects of neuroleptics; its presence in the patient's pocket implies that he
was taking neuroleptics.
Signs of procyclidine overdose include:

* Agitaticn

* Confusion

* Sleeplessness lasting up to 24 hours or more
* Pupils are dilated and unreactive to light.

Visual and auditory hallucinations and tachycardia have also been reported.



A 45-year-old woman presents to the.oncology clinic with metastatic carcinoma of the breast.

She wanits to take an active role in deciding on the optimal chemotherapy regime for herself, and wants to discuss the relative

advantages of capecitabine versus S-fluorouracil (5-FU).

What would you advise her about capecitabine?
(Please select 1 option)

L Can be orally administered

)

Has a greater period of progression free survival than 5-FU

£ Is associated with less blood dyscrasias than 5-FLU

)

Is not dependent on renal function

i Is not usually associated with diarrhoea



Can be orally administered

Has a greater period of progression free sunvival than 5-FU
Is associated with less blood dyscrasias than 5-FU

Is not dependent on renal function

Is not usually associated with diarrhoea [l Tt o Y =t

Key Learning Points

Pharmacology
* The major difference between capecitabine and 5-FU is that capecitabine is an oral prodrug of 5-FU.

Explanation

The major difference between capecitabine and 5-FU is that capecitabing is an oral prodrug of 5-FU. The final step in
metabolism to 5-FU is thymidine phosphorylase, higher activity of thymidine phosphorylase occurring in tumour tissues.

Evidence suggests that efficacy of capecitabine versus 5-FU is broadly similar, with minor, insignificant differences occurring in

progression free survival in comparative studies across a range of primary tumour types.

Whilst activation of capecitabine to 5-FU occurs after a number of steps, metabolites are still renally excreted, soin this sense,
no significant advantage over 5-FU is conferred.



Which of the following antiemetics functions through inhibition of neurokinin (NK)1 receptor?
(Flease select 1 option)

) Aprepitant

20 Domperidone

) Hyoscine

() Granisetron

()  Ondansetron
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Hyoscine

Granisetron

Ondansetron Incorrect answer selected

Key Learning Points

Pharmacology
= Aprepitantis a neurokinin receptorblocker used in the prevention of chemotherapy induced nausea.

Explanation

Aprepitant is a neurokinin receptor blocker used in the prevention of chemotherapy induced nausea.
Ondansetron and granisetron are SHT3 antagonists.

Hyoscine is an anticholinergic/antihistaminergic.

Domperidene is an antidopaminergic agent.



A V7-year-old mal sy the polic el confused h ¥ the marming.
He was taen to the Tocal where he isa frequent nd
st He' 0 b have and was agi i i and a sims.

tachycardia of 110 beats per minute on lectrocardiogram

Ha fater told the nursing staff that he had taken some acid of unknown quantity because tha voice had told him to. g0 that he
can B other p i  him. He wars obsesved overnight in hospetal where he became bess agtated
and his heart rate had returned to normal, Prior 1o discharge. e was revewed by the on-call psychiatrc team and his anti-

psychotic

Aweek later hi found him semi sous in his flat. His adméssi i o o o
115 beats per minute, dilated and he hatf a af 39°C. His muncle tone was globally increased and
refisyes plantars. He nad a palpatile blsdder and was cathetsrsed
Investigations showed:
Haemmegiokin 1458 (120-1600
White cafl count 84=10%1L 437
Plazelets I =10%L 11504000
Serum sodium 1458 mmal/L (137-144)
Senum potassiam 5.5 mmalsL (3549
Senum urea 323 mmalsL 2579
Serum creatining 410 pmal/L (60-1100
Serum chionde 108 mmatsL 195107
Serum tecarbanate 15 mmad/l (20-281
Urine dipatick Protain ++
Biogd=++

‘What i the maost likely cause for his biochemical abnormatnes?

{Plmase swinct 1 option)

O Amphetamine overdose

O Meuroleptic malignant syndrome

Fabdormyolysis

1 Sarobonin syndrome

a

Urinary tract infection



ArriphisLarmine oved dose

Neuroleptic malignant syndrome m

Rhabdomyalysis

Setotonin syndrome

urinary tract infection  (EEMEER

Key Leaming Points
Pharmacology. Toxicology.
. ot il reacbon sptic drugs that
the tentral dop p2 result in ine deplati
Explanation
Ba y fatal ich reaction to drugs that antags |
o2 or result in pletion. |t s rarer with the newes ant-psychotic drugs such as olanzapine, but
can ooour 1L results in ! q 1-pednt. imp of normal thermad homeostass, extrapyramidally:

induced muscular rigidity and fhabdomiyolysis. aitered mental status and autonomic dysfunction.

Diagnosis can be made if ics have been tak thin 1-4 weehs, ibove 38°C. muscle nigidity and five of
the following features.

* Altered mental status

= Tachycardia

* Hypotension or hyperension

* Tremor

* hyporefiexia but bed pige ngidity
* Incontinence

= Diaphoresis of sialorrhosa

* Increased creatine ph £ 0r Urinary myog!
* Metabolic acidosis

* Leucocytosis, and

* Exclusioh of other finesses .

This patient does have habdomyolysis, but the over-ndi { ¥ Rhabdarmyohyis is
isolation s most commanly seen Mwmstraurm u(follomng pmlung:d immobilisation NMS presents with hyporeflesia and
ied plpe rigesdity whereas

Urinary tract infection would not explain all the signs seen above

Many of the features of serotonin syndrome are the same as those of lepti | bt icatians
this patient is on make the latter more likely.

Amphetaming cverdose could lead to the sympmrm described above, but the stem given should lead you miore towards the
use of plics rather




Which of the following is the mechanism of action of lvabradine?

Q L-Type calcium channel blocker

0 Betablocker

() Alphablocker

J | Ifchannel inhibitor

) Sodium channel blocker



L-Type calcium channel blocker

Beta blocker

Alpha blocker

if channel inhibitor
Sodium channel blocker

Key Learning Points

Pharmacology
= [vabradine 15 a novel agent which blocks the If channel in the sinoatrial node, resuiting in a reduced heartrate and a

subsequent anti-anginal effect.

Explanation

Ivabradine is a novel agent which blocks the lfchannel in the sinoatrial node, resulting in a reduced heart rate. It is used as an
anti-anginal agent as a second-line alternative to the rate-slowing calcium-channel blockers verapamil and diltiazem.

L-Type calcium channels are found in the cardiac muscle cells as well as skeletal and smooth muscle cells, and are blocked by
verapamil and diltiazem.

Labetalol and atenclol are both beta blockers which can be used in the treatment of angina

Sodium channel bleckers, such as flecainide, are anti-arrhythmics which can be used in the treatment of tacchyarrhythmias
such as AF.

Alpha blockers, such as doxazosin, are mainly used to treat hypertension but can also be used in the management of lower
urinary tract symptoms.



A 45-year-old female presents with a six month history of exertional dyspnoea and is diagnosed with pulmonary fibrosis (PF).
Over the last one year she has received a variety of medications.

Which of the following drugs could be responsible?

(Please setect 1 option)

() Dexamethasone

QL lbuprofen

) Nalidixic acid

) Penicillamine

@

Sulphasalazine



\riTdse

Dexamethasone
Ibuprofen
Nalidixic acid

Penicillamine

Sulphasalazine

Key Learning Points

Respiratory Medicine, Therapeutics
« Sulphasalazine pulmonary toxicicity typically presents with new-onset dyspnoea and pulmonary infilirates visible
on chest radiograph. There may be peripheral blood eosinophilia.

Explanation

The drugs which can classically cause pulmonary fibrosis include:

* Cytotoxics: busulphan, bleomycin, methotrexate, cyclophosphamide, carmustine
* Antibictics: e.g. nitrofurantoin

* Cardiac drugs: hydralazine, amicdarone, tocainide

* Opiates: e.g. heroin abuse

Sulphasalazine pulmonary toxicity is rare, but is increasingly recognised. It typically presents with new-onset dyspnoea and
pulmonary infiltrates visible on chest radiograph. There may be peripheral blood eosinophilia. Histology mest commeonly
demonstrates an eosinophilic pneumonia with interstitial inflammation and fibrosis. Drug withdrawal is standard treatment,
withor without the addition of corticosteroids.

Dexamethasone can be used to treat pulmonary fibrosis, and is not a recognised cause Neitheris ibuprafen nor nalidixic acid (a
synthetic quinolone antibiotic).

Penicillamine is associated with pulmonary toxicity in the form of diffuse alveclar damage, hypersensitivity pneumonitis and
obliterative bronchitis. It does not cause pulmenary fibrosis however, and D-penicillamine has actually been shown to stabilse
pulmonary fibresis in the setting of systemic sclerosis.



Mr VU is taking amitriptyline for depressive iliness.

He comes to see you at a routine outpatient appointment and informs you that he has been experiencing some side effects

with his amitriptyline therapy.
Which of the fallowing is the most commaonly recognised side effect of this drug?
(Please select 1 option)

O | Gout

! Hypokalaemia

|

) Renal stones

O Tastedisturbances

) Urinary retention
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A 55-year-old male who is being treated with lithium for a bipolar disorder has a long history of hypertension for which he is
receiving escalating doses of medication. On his most recent visit to clinic his blood pressure was noted to be 166/102 mmHg
and a new antihypertensive was added to his current antihypertensive therapy.

Five days later he presents with features of lithium toxicity including fremor, nausea and weakness.

The addition of which of the following drugs was likely to have precipitated the lithium toxicity?

(Pleaseselect 1 option)

L Doxazosin

(2 Hydralazine

) Irbesartan

O Minoxidil

L Moxonidine



Doxazosin

Hydralazine

Irbesartan This is the correct answer
Minoxidil Incorrect answer selected

Maxonidine

Key Learning Points

Pharmacology
» ACE inhibitors and angictensin antagonists are also capable of precipitating lithium toxicity through reduced

lithium clearance.

Explanation

The precipitation of lithium toxicity by diuretics is well appreciated. Yet ACE inhibitors and angictensin antagonists are also

capable of precipitating lithium toxicity through reduced lithium clearance.

Other drugs that may precipitate lithium toxicity include:

* NSAIDs

* Tetracycline

* Phenytoin, and
* Ciclosporin.



A 45-year-old female with chronic schizophrenia was recently converted to a new antipsychotic agent. She presented two
weeks later with a sore throat and fever.

Her full blood count shows:

Haemoglobin 1258/L (115-163)
White cell count 1.3 =10%/L (4-11)
Platelets 135 =10°%/L (150-400)

What drug is she likely to have commenced?

(Please select 1 option)

) Clozapine

[55]

Haloperidol

) Olanzapine

53]

Quetiapine

L Risperidone



iFigase seiect 1-0puom
(loxL:ToTls N This is the correct answer

Haloperidol
Glanzapine

Quetiapine

Risperidone Incorrect answer selected

Key Learning Points

Pharmacology, Psychiatry, Therapeutics
» A serious side effect of clozapine is-agranulocytoesis. Leukopaenia is an indication to permanently stop clozapine
treatment.

Explanation

Clozapine is associated with agranulocytosis and granulocytopenia in approximately 1-2% of patients, which can result in fatal
sepsis. The mechanism through which this happens remains unclear.

In order to safeguard against harm a UK Clozaril Patient Monitoring System ensures strict monitoring of all patients on this
treatment. A white cell count with differential is checked prior to treatment, then weekly for the first 18 weeks, then two weekly
fromweek 18 to 52, and then four weekly after one year of clozapine with stable blood results. They are then checked for four

weeks after discontinuation of treatment.

Olanzapine has been associated with agranulocytosis in the form of case reports in the literature. However, unlike clozapine,

this link is not well established.

Mone of the other medications listed are commaonly associated with agranulocytosis.



A 76-year-old man attended the outpatient clinic for a routine follow up appointment.

He had presented to hospital with acute dyspnoea six months previously and had been diagnosed with severe aortic

regurgitation. During his admission he had undergone aortic valve replacement with a mechanical valve.

During the consultation he does not report any residual dyspnoea or ankle swelling. His INR is stable and is checked regularly
by his general practitiener. His only complaint is of difficulty sleeping, which he says started when his wife died suddenly one
year previously. He wakes at 4 am and has difficulty getting back to sleep. He lives alone and has no enjoyment in life since the
death of his wife. In recounting his wife's death he is very tearful and says that he often cries without any apparent reason.

What would be the best choice of antidepressant in this case?

(Please select 1 option)

) Amitriptyline

) | Citalopram

() Fluoxetine

) St]ohn's wort

| Venlafaxine



Amitriptyline
pty

[eiic:1lelsli=1o B This is the commect answer

Fluoxetine

Venlafaxine Incorrect answer selected

Key Leamning Points

Psychiatry, Therapeutics
» Citalopram is the safest antidepressant to use in patients who are also prescribed warfarin.

Explanation

Warfarin has a narrow therapeutic index which is affected by a number of drugs, primarily through the cytochrome P450
isoenzyme system. Selective serotonin re-uptake inhibitors (S35RIs) may enhance the anticoagulant effect of warfarin, as may
the serotonin and noradrenaline re-uptake inhibitor (SNRI) venlafaxine. However, current data suggests that sertraline and
citalopram appear to be the safest antidepressants to prescribe with warfarin. Fluvoxamine and fluoxetine appear to pose the
highest potential risk. The remaining antidepressants appear to lie somewhere in between.

5t John's wort (Hypericum perforatumy, a herbal antidepressant available over the counter in the United Kingdom, reduces the
anticoagulant effect of warfarin and concomitant use should be avoided. In cases of true depression, as here, an
antidepressant is indicated.

Tricyclic antidepressants are .used much less frequently now, as safer antidepressants have been introduced. Theirusein
cardiac patients is associated with a number of potential complications, due to antimuscarinic and guinidine-like properties.
There is a dose-dependent increase in the plasma half-life of warfarin.

Venlafaxine has been reported to enhance warfarin, and it must be used with caution in patients with cardiac disease. As with
tricyelics, NICE recommends that it should not be used in patients with a high risk of serious cardiac arrhythmias or a recent

myocardial infarction.



A 45-year-old male attends for an insurance medical and is in good health.
Examination was normal but investigations reveal that he has a serum urate concentration of 0.55 mmol/L (0.25-0.45).

Which of the following is the most appropriate management for this patient?

b E
LPEase

=2 select 1 aption)

CEE

(0 Lifestyle advice

O Startallopurinol

(> Startcolchicine

(58 Start diclofenac

() Start prednisclone



{Piease select 1 option)
Lifestyle advice Qg lne simna sl

Start allopurinol
Start colchicine

Start diclofenac

Start prednisolane Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology
s For asymptomatic patients with isolated slightly elevated urate is lifestyle advice with an appropriately reduced
purine diet.

Explanation

The most appropriate treatment for this asymptomatic man with an isolated slightly elevated urate is lifestyle advice with an
appropriately reduced purine diet, increased exercise and reduced alcohol consurmption.



A 62-year-old woman presents with a one year history of worsening bilateral, anterior knee pain. The pain is increased by
climbing stairs. Both knees are stiff for five to 10 minutes in morning. There is no history of knee swelling. The pain is partially
controlled by paracetamol 1 g up to four times a day. She has a history of diabetes, and angina.

On examination, she is overweight. There is crepitus and during active and passive movement of both knees. There is ne knee
effusion. A recent knee x ray shows joint space narrowing in the medial tibio-femaoral joint.

What is the next step in her management?

(Please select 1 option)
i Acupuncture
(2 Oral NSAIDs
' Rest

b Topical NSAIDs

'S

Transcutaneous electrical nerve stimulation (TENS)

1



Acupuncture

Oral NSAIDs

Hest
Topical NSAIDs  RETER SV
Transcutaneous electrical nerve stimulation (TENS)  BIiie e & LT Gl

Key Learning Points

Pharmacology, Rheumatology
= Treatment of knee OA.

Explanation
This lady has ostecarthritis.
NICE guidelines recommend formulating individualised management plans for patients with osteoarthritis.

Behavioural change, such as exercise, weight loss and suitable footwear should be encouraged. Comorbidities which
compound the effect of psteoarthritis symptoms should be identified and their treatment optimised.

Paracetamol and/or topical NSAIDs (for knee or hand OA) should be offered before considering oral NSAIDs.

If symptoms are not controlled with the above strategies, oral NSAIDs or COX-2 inhibitors (but not etoricoxib) can be used. A
proton pump inhibitor should be co-prescribed. The lowest effective dose should be prescribed for the shortest period
possible. If the patientis already taking low-dose aspirin, an alternative analgesic should be considered.

Treatments which are not recommended include rubefacients, intra-articular hyaluronan, electro-acupuncture and
chondroitin or glucosamine products

Adjuvants which can be used include opicid analgesics, topical capsaicin and intra-articular corticosteroids.

Application of heat or cold packs, or TENS, can be considered if other strategies are ineffective. Manipulation and stretching
can be helpful, particularly for hip osteoarthritis. Bracing/joint supports can be used for patients with biomechanical joint pain
or instability.

Patients should be referred for joint surgery if they have already been offered all of the core treatments or if they have
refractory joint symptoms which have a substantial impact on their quality of life

If there is a clear history of mechanical locking, referral for arthroscopic lavage and debridement should be considered



You are discussing the optimal medication for use in a patient who needs to withdraw from heroin. He seems motivated and
would like to try tablet therapy. He failed to stay clean during the last month, having used street heroin on up to five occasions.

Which of the following is the maost effective in preventing use of hercin?

(Please select 1 option)

2 Buprenorphine

) Buprenarphine and naloxone combination tablets

() Codeine phosphate

5] Dihydrocodeine

2 Morphine



{Please =t 1 option)

Buprenorphine

Buprenorphine and naloxone combination tablets Thisis the correct answer

Codeine phosphate

Dihydrocodeine

Morphine Incorrect answer selected

Key Learning Points

Pharmacology
+ The purpose of combining buprenorphine and naloxone for the treatment of opioid action is that it prevents
addicts from achieving a high if they try to create an IV preparation from the tablets for injection.

Explanation

Buprenorphine is a partial opiate agonist which binds mu and kappa opiate receptors in the brain. A partial agonist occupies
and modulates the receptor without exerting the euphoric effects that would be gained by injecting IV heroin, a full agonist,
because it does not exert the full effect.

Naloxone is an opicid antagonist which binds at mu opioid receptors. This means that it Blocks the action of opicid agonists
such as morphine.

The purpose of combining buprenorphine and naloxone for the treatment of opioid action is that it prevents addicts from
achieving a high if they try to create an |V preparation from the tablets for injection.

| o) "



A 60-year-old female suffers from bipolar affective disorder and is being treated with lithium. She also has a long history of
hypertension for which she is on treatment.

During a recent clinic visit her blood pressure was noted to be 170/94 mmHg and a new antihypertensive agent was added. A
week later she presents with features of lithium toxicity including tremor, nausea and weakness.

The addition of which one of the following drugs was likely to have precipitated the lithium toxicity?

(Plaaca salart 1 andiom
(Pleaze =zelect 1 option)

P -
£ Doxazosin

(2 Hydralazine

2 Lisinopril

| Minoxidil

Moxonidine

@



Doxazosin

Hydralazine
iflelelel I This is the correct answer
Minoxidil

Moxonidine Incorrect answer selected

Key Learning Points

Pharmaceology
« ACE inhibitors and angiotensin antagonists are capable of precipitating lithium toxicity through reduced lithium

clearance.

Explanation

The precipitation of lithium toxicity by diuretics is well appreciated. Yet ACE inhibitors [log-in required for full text] and
angiotensin antagonists are also capable of precipitating lithium toxicity through reduced lithium clearance.

Other drugs that may precipitate lithium toxicity include:

* NSAIDs

* Tetracycline

* Phenytoin, and
* Ciclosporin.



A38-year-old male is admitted with an hour history of chest pain, confusion and agitation commencing shortly after taking a

recreational drug.

On examination, he is confused, has a ternperature of 38.3°C and a blood pressure of 188/102 mmHg.
Which of the following drugs is most likely to be responsible for his presentation?
(Piease setect 1 option)

AR

L3 Cocaine

() Ecstasy (MDMA)

Gamma hydroxybutyrate (GHB)

O | LSD

L Opiates
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Cocaine This is the correct answer

Ecstasy (MDMAY
Gamma hydroxybutyrate (GHE)
LSD Incorrect answer selected

Optates

Key Learning Points

Toxicology
» Therisk of a myocardial infarction is increased 24 times in the first hour after cocaing use.

Explanation

In this scenario, the young male presents with confusion and agitation following drug abuse. The most likely agent is cocaine.

Through central effects, cocaine induces sweating, pyrexia and also adrenergic mediated hyperiension. It may also be
responsible for coronary and cerebral artery spasm causing infarction.



A 18-year-old female is brought to the Emergency department unconscious after having taken an overdose.

{On examination she has a Glasgow coma score of 6, a respiratory rate of 8 breaths per minute, a heart rate of 52 beats per
minute and her blood pressure is 84/62 mmHg. Her pupils are small but are reactive to light, muscle tone is reduced and
plantar responses are flexor.

Which of the following is she most likely to have taken in overdose?

{Pleaseselect 1 option)

) Diazepam

& Dihydrocodeine

i Diphenhydramine

) Ecstasy (MDMA)

) Methanol



W ICOST ITICLL | ALY

Diazepam

Divycrocodeine

Diphenhydrarmine

Ecstasy (MDMA)

Methanol Incormect answer selected

Key Learning Points

Pharmacology, Toxicology
« Dihydrocodeine is an opiate analgesic and when taken in overdose, acts as a respiratory depressant leading to
reduced respiratory rate. It can cause bradycardia and hypotension in large doses. Pupillary constriction is a
diagnostic feature in opiate overdose

Explanation

Dihydrocodeine is an opiate analgesic and when taken in overdose has a number of toxic effects. It acts as a respiratory
depressant leading to reduced respiratory rate. It can cause bradycardia and hypotension in large doses. Pupillary constriction
1s a diagnostic feature in opiate overdose.

It is also a central nervous system depressant and therefore causes coma in overdose.
Benzodiazepines and antihistamines tend not to have the same cardiorespiratory effects as opiates.
MDMA is a stimulant and can cause delirum, convulsions and ventricular arrhythmias.

Diazepam would be |ess likely here due to the bradycardia and the hypotension.



Which of the following does N-acetylcysteine replenish?
(Please select 1 option)

{2 Cystathionine

) Cytochrome P450

) Glucuronyl transferase

(2 Glutathione

() | Sulfatase



{Piease select 1 option)

Cystathionine
Cytochrome P450

Glucurenyl fransferase

Glutathione This is the correct answer
Sulfatase Incorrect answer selected

Key Learning Points

Pharmacology, Toxicology
= N-Acetylcysteine is an antidote for paracetamol overdosage:

Explanation

Acetyleysteine, the N-acetyl derivative of the naturally occurring amine acid |-cysteine, is a mucolytic agent and sulfhydryl

donor acting as an antidote for paracetamol overdosage.



A 51-year-old female has rheumatoid arthritis.
She states that sheis allergic to penicillin and co-trimoxazole.

Therefore, which of the following drugs is contraindicated?

(Flease select 1 opfion)

) Azathioprine

O  Ciclosporin

) Gold therapy

[ tMethotrexate

) Sulphasalazine



Azathioprine

Ciclosporin

Gold therapy

hotrexate

Sulphasalazine

Key Learning Points

Pharmacology, Rheumatology
= Anallergy to co-trimoxazoele would be a contraindication to the use of sulphasalazine.

Explanation

Both co-trimoxazole and sulphasalazine contain sulphonamide groups and hence an allergy to co-trimoxazole would be a

contraindication to the use of sulphasalazine.
Co-trimoxazole is a mixture of trimethoprim and sulfamethoxazole,

Sulphasalazine is a combination of 3-amninosalicyclic acid and sulfapyridine. it is commonly used in the treatment of

inflammatory bowel disease, and can also be used in rheumatoid and psoriatic arthritis.
Azathioprine is a purine analogue which is commonly used as a steroid-sparing agent.
Ciclospornin is a calcineunn inhibitor, used for the prevention of transplant rejection.

Gold therapy was previously used as a disease modifying agent in theumatoeid arthritis, but this has now been replaced by

methotrexate which is a dihydrofolate reductase inhibitor.



A 30-year-cld male presented with a parancid psychosis accompanied by visual hallucinations which resclved over the next

three days.
Which one of the following is the most likely diagnosis?

o ikl ponnes A PRSI Y
\Fedse Seiect 1 OpPLon)

3 Alcohol withdrawal

it
[ ]
e

Diazepam dependence

@] Fluoxetine overdose

(3 Heroin withdrawal

(2 Smoking cannabis
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Dizepum depsndencs
Flusting everdnse

Heroir withdrowsl

Smaning cannabis (]

Key Learning Points:
Pnarmacology, Peychistny
= Alcoholic appear 12-24 haur stopping aleshol and includes vsual, suditory and factils
hallucinations:
Explanation
The key points in are that, firstly, th =ual hallucnations and secondly that they resobve ever 72 hours. Of all

the options given, glcotol withdrewl s the maost likely. The fact that this patent has paranoid psychosis mEkes it even more
likely,

Symptoms typically present about 8 hours after a ssgnificant fall m béood alcohol levels The paak 15 on day two, and by day five
th ignil - Miinor wi appear &-12 hows. = ofalcohol and include:

* Insominiy
* Fatigue

* Tremor

* Anuiety
Nausen
Varmiting
Headache
Sweating
Palpitations
Anorexia
Degression, and
Crawving.

@ % 8 8 8 8 80w

i appear 12-24 b lcohal Wisual auditary and
Withcrawal seizures can appear 14-28 hours after cessation and are generalised tonic-clonie seizures. Aleahol withdrawsl
deiirium ('deferium tremens’ can appear 46-T2 hours after cassabion. ity treatment i 35k

CAN CAWse & profract pyndrome, with sy persisting for & months or more. Itis
charactansed by aneety, iritabiity, insomnis and sensary di [ ig and
schizophrenia.

Fluoxetne overdose typeally b b d th

fer i physical symp INERIing e, Camps, Mustle ahd bone pain, thandis, Tachycardia
and diarrhoea and vamiting, in addition to psychistie symptoms.

(Cannabis ase causes relaxation, euphona, shor-term memary loss and dry iy
st miot wedl diefl Long: by but thess dao not
resnlve quickly and visual habucinatons are unlinedy.




A 49-year-old woman presents to the Emergency department with right sided pleuritic chest pain. She has had two previous
pulmonary emboli (PE) and is on lifelong warfarin therapy.

On examination she is short of breath and in pain. Her BP is 105/70 mmHg and her pulse is 92 Auscultation of the chestis
normal. She has a swollen left leg, but she tells you this is chronic since an extensive DVT a few years earlier.

Investigations reveal:

Haemoglobin 1258/L (115-165)
White cell count 7.2%10%/L @11
Platelets 203 x10%/L (150-400)
Serum sodium 137 mmol/L (135-146)
Serum potassium 4.2 mmol/L (3.5-3)
Creatinine 82 pmol/L (79-118)
INR 22 2-3)

CXR Nofocal changes

CTPA Subsegmental pulmonary emboli

Pa0y 8.2kPa (10-13.3)
PaCO, 42 kPa (4.8-6.1)

Which of the following is the most appropriate next step?

op

»  Add aspirin to her therapy
& Add clopidogre! to her therapy
] Increase the INR target to 3-4

o] Increase the INR targetto 4-5

O Referforan IVC filter
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Add aspirinto her th

Add clopid

grel to her therapy

Increase

INR target to 3-4

he INR target to 4-

Refer for an IVC filter

Key Learning Points

Pharmacology, Therapeutics
s Inthis situation, where she is anticoagulated yet has sustained a further PE. there are two potential choices, either
to consider increasing her INR target to 3-4, or considering an IVC filter.

Explanation

In this situation, where she is anticoagulated yet has sustained a further PE, there are two potential choices, either to consider
increasing her INR target to 3-4, or considering an IVC filter.

Contraindications to anticoagulation where an IVC filter may be considered include:
= Haemorrhagic stroke
* Recent neurosurgery or other major surgery

* Major trauma, and
= Evidence of active internal bleeding.

Other contraindications include:

* Pregnancy
* Frequent falls, and
* Poor potential compliance with warfarin

In these situations an IVC filter may be the most appropriate option. Given her young age and the potential for further PEs, a
filter may be considered ahead of increased warfarin dose.

IVC filters may also be censidered for prophylaxis in patients who have a diagnosis of cancer or who have a DVT and are about
to undergo surgery. In this case, anticoagulation may resultin more problems than filter placement.

A previous relative contraindication to filter placement was the need to undergo MRI, but now, MRI proof filters are available
and this is no longer a problem.

Reference:

British Committee for Standards in Haematology Writing Group, et al. Guidelines on use of vena cava filters. Br/ Haematol

AAAC-A Y A-E0n ©



A 55-year-old gentleman has been taking methotrexate 7.5 mg weekly for seronegative erosive rheumatoid arthritis with
considerable clinical and symptomatic improvement. He has been on this dose for three months.

His mast recent investigations, performed two days ago, reveal the following:

Haemoglobin 129 g/L (120-165)
White cell count 53 x10%/L 411
Platelats 183 x10%/L (150-400)
Urea 4.2 mmol/L (25735
Creatinine 88 pmol/L (60-110)
Alkaline phosphatase Q2 U/L (60-110)
AST 22U/L (1-31)
ALT 15U/L (5-35)

When should the next FBC be performed?

O Onewsek

O Twoweeks

) Onemonth

& Sikmonths

]

Cne year



One week

One year Incerrectanswer selected

Key Learning Points

Pharmacology, Rheumatology
+ Clinicians are recommended to check FBC fortnightly until 6 weeks after the last dose increase. Provided it is stable,
it can be checked monthly thereafter until the dose and disease is stable for cne year.

Explanation
His results are normal and he is receiving a stable dose of methotrexate

The most appropriate time interval for monitoring his full blood count (FBC) according to current UK guidance would therefore

be in one month.

Clinicians are recommended to check FBC fortnightly until 6 weeks after the last dose increase. Provided it is stable, it can be
checked monthly thereafter until the dose and disease is stable for cne year.

Thereafter, monitoring is guided by clinical judgement. If white cell count is less than 3.5, neutrophils less than 2 or platelets
less than 150, methotrexate should be withheld pending discussion with the specialist team. An MCV greater than 105 fL
warrants checking B12, folate and TSH and treating any abnormality. If these are normal, discuss with the specialist team

Liver function tests should be checked three monthly. If there is an unexplained decrease in albumin, or AST/ALT twice the
upper limit of normal, the specialist team should be informed.

Urea, creatinine and electrolytes should be checked six monthly. If the estimated glomerular filtration rate falls below 50
mL/minute, methotrexate should be withheld until the result has been discussed with the specialist team.

In addition to this monitoring, any clinical signs of toxicity should be monitored for. If the patient develops rash, oral uiceration,
nausea, vomiting or diarrhoea, methotrexate should be withheld until discussed with the specialist team. Any new or increasing
dyspnoea or dry cough should be urgently discussed with secondary care, and methotrexate withheld. A sore throat or
abnormal bruising should be investigated with an FBC, and methotrexate withheld until the results available

Reference:



A 79-year-old male with critical ischaemia of his foot is awaiting below knee amputation and has lower limb pain despite [V

paracetamol.
He is awake and lucid with normal observations.

His full blood count shows:

Haemoglobin 120g/L (130-180)
White cell count 14.0 x10%/L (4-11)
Platelets 67 x10%/L (150-400)

Which of the following is the next most appropriate option for pain relief?

{Please select 1 option)

(@) Diclofenac 50 mg per oram

) Epidural analgesia

Q A single shot femoral nerve block

2 Morphine PCA

@]

Tramadol




S1eCT | opTion?

[}

Diclofenac 50 mg per eram
Epidural analgesia
Asingle shiot femoral nerve block

Morphine PCA

Tramadol

Key Learning Points

Pharmacology
= Analgesia should be given as per the WHO ladder - paracetarnol, NSAIDs (if not contraindicated), weak opiates,
strong opiates.

Explanation
Of the options given, tramadol is the bestand follows the WHO analgesic ladder.

In a 79-year-old arteriopath diclofenac is best avoided for fear of renal damage. It is now contraindicated for use in those with
heart disease which must be assumed in a patient with limb ischaemia.

Epidural analgesia may confer benefits, especially pre-operatively for below knee amputation and would be appropriate if the
operation were to be delayed. However with platelets of 67 %10%/L most anaesthetists wouid be reluctant to site one.

Fernoral nerve block is a relatively simple procedure which may help, but will give incomplete cover (not much efect on
ischaemic foot pain) and will only provide transient pain relief.

A morphine PCAwould be appropriate if the patient was unable to take analgesia orally or if oral opiates proved ineffective. A
PCA is generally only used for a short period but would be suitable for pain relief before and after the amputation as the delay
before surgery should be short.



A 42-year-old man presented with confusion following a seizure.
He has a history of epilepsy and is also known to the community psychiatry team.

Examination reveals that he has a termperature of 37°C, BP 138/84 mmHG, coarse tremor and a pulse of 90 bpm. On
examination he has brisk reflexes, and 7 beats of nystagmus on lateral gaze.

Which of the following is the most likely underlying diagnosis?

(Please select 1 option)

O Benzodiazepine overdose

I.’"\
kd

Carbamazepine toxicity

(2 Lithium toxicity

I.’"\
kod

Meuroleptic malignant syndrome

(3 Tricyclic overdose
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A 52-year-old Afro-Caribbean gentleman is diagnosed with hypertension after having three blood pressure measurements
greater than 160/100 mmHg.

On examination his BMIis 24 kgf‘mz, and he iooks well. There is ng significant past medical history of note.

According to the NICE guidelines, which of the following is the most appropriate to prescribe first line for this patient?

(Please select 1 option)

 Amlodipine

() Atenolol

O Diltiazem

) Ramipril

O Valsartan



Amiodipine

Atenolol
Dilifazern

Ramipril Incorrect answer selected

Valsartan

Key Learning Points

Pharmacology
» Amledipine is the most effective in reducing systolic and diastolic blood pressures over a range of doses widely
used in clinical practice:

Explanation

Patients of African origin are more likely tc have low renin hypertension. This means that they are more likely to respond to
initial therapy with either a calcium antagonist or diuretic, usually a thiazide. A number of studies have shiown that although
both amledipine and diltiazem are well tolerated, amledipine is more effective in reducing systolic and diastelic blood
pressures over a range of doses widely used in clinical practice.

Thiazides and beta blockers have been implicated in a meta-analysis as being associated with increased risk of developing
insulin resistance, but given his BMI is in the normal range this is unlikely to be a significant problem.

In contrast those patients of Caucasian crigin whe tend to have higher levels of renin respond much more readily to
angiotensin-converting enzyme (ACE) inhibition, or if they fail to tolerate an ACE inhibitor because of cough, to an angiotensin
receptor blocker. For these patients, ACE inhibition is seen by NICE as the first line treatment.

Combination therapies were designed originally around the ABCD guidelines from the British Hypertension Society, but
because of the analysis which suggested increased risk of diabetes when beta blockade is combined with a thiazide, the
combination of these two is no longer recommended.

Following the ASCOT study however, the ACE inhibitor calcium antagonist combination has been the one preferred by many

clinicians



A 64-year-old woman presented 10 hours after ingestion of 12 g of guinine sulphate.
Which of the following is the most commmon characteristic clinical feature in this situation?
(Please select 1 option)

(> Blindness

C  Bradycardia

(2 Hyperacusis

) Hyperglycaemia

(2 Hypotension



Bincness (TN
Bradycardia

Hyperacusiy

Hyperglycaormiia

yporenson ()

Key Learning Points

Pharmacology, Toxicalogy
= The major tosdc effects of quinine are on the nenvaus system, in particular the opiic and auditony nerve:

Explanation

The major toxic effects of quinine are on the nervous system. in particular the optic and auditory nerve. It is also particularty
toxic on retinal cells, and causes tion and spasm of the retinal artery, Blurred vision can proceed to
complete blindness, which i characteristic of Initial signs of the retinal on fundoscopy. Later

there s retinal oedema, and the pupils become dilated and unrespansive to light

Effects on the auditory nerve may cause innitus and deafness, but not hyperacusis

Initially quinine causes g ised of th i nervous system, leading to tachycardia, fever. defirium and

tachypnoea. In severe overdose it can then cause i peri vasodiltation and widened QRS with
prolonged T and risk of VT, torsade and VF,

In addition, renal failure, haemaolytic anaemia and gastrointestingl disturbance can develop. At very high plasma levels,
block and high-d block may be seen Hypotension may ocour secondary to quinine's alpha-
blocking effect, but is not as charactenstic as blindness

Additional features include

* nauses
* yomiting
headache
SeIZUres

= fatigue
tremaor, and
* ataxia

.

Isnot

Management 1= with activated charcoal and gastric lavage, if presentation 15 early enough. Bragdycardia can be treated with
atropine or pacing. Bicarbonate s considered for a prolonged QRS {>120 me), siming for a pH of 7.45-5. Hesemodialysis can also
be used 1o clear the quinine. There s no specific treatment for visual disturbance.



A 46-year-old lady with rheumatoid arthritis whose regular medications include methotrexate, folic acid, Adcal-D3, ibuprofen
and paracetamol attends the GP surgery with a sore throat.

On examination she has enlarged tonsils with pus, tender cervical lymphadenopathy and a fever of 38 5°C. There is no cough

Which of the following options represents the most appropriate management plan?

(Please select 1 option)

O Admit the patient to hospital as an emergency with suspected neutropaenic sepsis

L) Commence benzylpenicillin 500 mg QDS for 10 days

O Give the patient advice about self-management of sore throat and advise to return if she does not improve in the

next five days
B Send an urgent venous blood sample for full bood count and commence phenoxymethylpenicillin 300 mg QDS for
10 days

) Send an urgent venous blood sample for full blood count and give the patient advice about self-management of
sore throat



(Flease select 1 option)

Admit the patient to hospital as an emergency with suspected neutropaenic sepsis

Commence benzylpenicillin 500 mg QDS for 10 days

Givi
neExL

the patient advice about self-management of sore throatand advise to return if she does not improve in the
Ve days

Send an urgent venous blood sample for full bood count and commence phenoxymethylpenicillin 500 mg QDS for

QLeXE\ RN This is the correctanswer

Send an urgent venous blood sample for full blood count and give the patient advice about self-management of

sore throat Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology, Therapeutics
= Marrow failure in patients taking methotrexate can presentwith fever and sore throat

Explanation

Marrow failure in patients taking methotrexate can present with fever and sore throat. A full blood count to exclude this serious
complication of methotrexate therapy is required. However, there are clear signs of tonsillitis making this the most likely
diagnosis.

The patient meets the Centor criteria for antibiotic treatment of sore throat and as she is on immunosuppressant medication

treatment with antibiotics would be reasonable.

The Centor criteria indicate that tonsillitis is more likely to be bacterial in origin if four of the following features are present:

* Anterior cervical adenopathy
= Tonsillar exudates

* Feverand

* Absence of cough.

Methotrexate must be stopped in the setting of infection and should only be restarted once all symptoms have resolved

If the full blood count showed significant cytopenia hospital admission may be warranted, but otherwise the patient can be

managed in the community.



A 68-year-old man with a history of type 2 diabetes, chronic renal failure and epilepsy is admitted to the Emergency
department with anorexia, nausea, and increasing lethargy.

He also developed tremor and nystagmus, with truncal ataxia and strange choreocathetoid moverments. He takes BD mixed
insulin for his diabetes, phenytoin for his epilepsy, ramipril and amlodipine for his hypertension.

On examination his BP is 159/88 mmHg, his pulse is 90. He has bilateral crackles on auscultation of his chest consistent with
fluid overload.

Investigations reveal

Haemoglobin 105g/L (135-177)
White cells 7.8 x10%/L 4-11)
Platelets 182 x10%/L (150-400)
Sodium 139 mmol/L 135-146)
Potassium 5.7 mmol/L (35-5)
Creatinine 231 pmol/L (79-118)
HbA1. 53 mmol/mol (<33)
Phenytoin levels Within the therapeutic range

Which of the following is the most likely reason for his phenytoin toxicity?

(Ple

) Decreased Gl absorption of phenytain

f

Decreased hydroxylation of phenytoin

©)  Decreased protein binding of phenytoin

9 Increased protein binding of phenytoin

Q Increased renal cycling of phenytoin metabolites



Decreased Gl absorption of phenytoin

Decreased hydroxylation of phenytoin

Decreased protein binding of phenytoin

Increased protein binding of phenytoin

Increased renal cycling of phenytoin metabolites Incerrect answer selected

Key Learning Points

Pharmacology
s |n patients with renal failure, dose reduction of drugs that are usually highly protein bound is requiredto reduce the
risk of toxicity.

Explanation

This patient has renal failure, a state in which drugs that are usually highly protein bound, such as phenytoin, lose some of their
affinity for protein binding. This results in increased availability of free drug at any given dose, which then increases therisk of
toxicity.

Because laboratory assays for phenytoin usually measure total drug concentration, this gives a degree of false reassurance.
In patients with renal failure, dose reduction of phenytoin is therefore required.

Other drugs where this may be a problem include sodium valproate and warfarin.



In the treatment of hyperlipidaemia, what is the mechanism of action of ezetimibe?

(Fleaseselect 1 option)

Inhibit hepatic secretion of VLDL

Prevent cholestercl absorption from the intestine

Reduced cholesterol synthesis through inhibition of the enzyme HMG CoA reductase

Reduced expression of LDL receptors in‘the liver surface

Stimulate increased action of the enzyme lipoprotein lipase



{Please select 1 option)

Inhibit hepatic secretion of VLBL

Prevent cholesterol absorption from the intestine QLG EE s UL

ion of the enzyme HMG CoA reductase

Reduced cholesterol synthesis through inl

Reduced expression of LDL receptors in the liver surface

Stimulate increased action of the enzyme lipoprotein lipase Incorrect answer selected

Key Learning Points

Pharmacology
» Ezetimibe reduces the absorption of cholesterol through the gut, although the exact mechanism of acticn is
unclear. Unlike bile acid sequestrants, ezetimibe is systemically abscrbed.

Explanation
Ezetimibe reduces the absorption of cholesterol through the gut.

Although its exact mechanism of action is unclear, it probably downregulates proteins in the brush berder of enterocytes to
reduce lipid absorption. Unlike bile acid sequestrants, ezetimibe is systemically absorbed.

Ezetimibe is a useful medication for patients who are:
* intolerant of statins

* failing targets on statins alone, and
* have a history of serious adverse events with statin use.

When used as a monotherapy at a dose of 10 mg daily, ezetimibe reduces LDL cholesterol by around 20%. Increasing the dose
further generally does not improve efficacy.

When used in conjunction with statins much greater LDL cholesterol reductions are seen.



A mother brings her 3-year-old child to the Emergency department because she is complaining of earache. You collect her
from the waiting room where she is happily playing with toys. This is the second episode over the past year.

On examination hertemperature is 37.4°C and her right ear drumi is pink and bulging consistent with otitis media.
According to the SIGN national guidelines; how will you manage the child?

lease select 1 option)

OEL

O Advise paracetamol and or ibuprofen to relieve her pain

(& Prescribe clarithromycin for the child and advise her to start it immediately

O Prescribe penicillin ¥ for the child and advise she starts it immediately

L9 Prescribe penicillin V for the child and advise she starts it in 24 hours if the pain does not improve

O Eeferto the ENT surgeons as this is the second episode
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Advise paracetarnol and or ibuprofen to relieve her pain - Bl i-wd: g

Prescribe clanithromycin for the child and advise her to start it immediately

Prescribe penicillin V for the child and advise she starts it immediately

Prescribe penicillin V for the child and advise she starts it in 24 hours if the pain does niot improve

Referto the ENT surgeons as this is the second episode

Key Learning Points

Pharmacology, Therapeutics
« SIGN guidelines point out that in children without significant systemic features of infection such as fever and
generalised illness apart from pain, there is no significant benefit of antibiotics.

Explanation
Advise her to take paracetamol and or ibuprofen to relieve her pain.

SIGN guidelines point out that in children without significant systemic features of infection such as fever and generalised
illness apart from pain, there is no significant benefit of antibiotics. The guidelines state that if all children were treated with
antibiotics, then the number needed to treat (NNT) would be 17 to avoid one clinical failure.

Unfortunately practice in the management of otitis media in children varies considerably in children across the world, from
31% in the Netherlands to 98% in the USA and Australia.

Additionally, for a very commion condition, the number of well conducted clinical trials is small. This is one area which could
have benefited from better randomised controlled trials of antibiotics at the outset, but on available evidence, rationalisation of
antibiotic use to guard against the development of resistance is sensible.



A 22-year-old male is admitted after drinking engine coolant in an apparent suicide attempt after finding his wife in bed with
the postman.

Investigations reveal:

pH 71 (7.36-7.44)
pO; 15.3 kPa (11.3-12.6)
pCo; 3.2kPa (4.7-6.0)
Standard bicarbonate 2.2 mmol/L (20-28)
Serum calcium 1.82 mmol/L (2.2-2.8)

After replacing calcium which of the following is the most urgent treatment for this man?

(Please select 1¢

(0 8.4% bicarbonate infusion

] Alcohol infusion

) Fomepizole infusion

] Gastric lavage

) Haemodialysis



(Flease select 1 option)
8.4% bicarbonate infusion This is the comect answer

Alcohol infusion
Fomepizole infusion

Gastric lavage

Haemaodialysis Incorrect answer selected

Key Learning Points

Pharmacology, Toxicology
s [V fluids with bicarbonate Is used te correct the metabolic acidosis

Explanation

Engine coolant contains ethylene glycol. Ingestion of as little as 30-60 ml is capable of causing death.
Traditional management of poisoning includes the use of ethanol, with or without haemodialysis.

Activated charcoal is not indicated and gastric lavage may be beneficial only in the first hour after ingestion.

However fomepizole has recently been approved for use and is a competitive inhibitor of alcoheol dehydrogenase. However it is
very expensive and the evidence supporting its use over alcohol is lacking. Also, this patient already has a severe metabaolic
acidosis.

In these circumstances, antidotal therapy to block alcohol dehydrogenase with ethanol or 4-MP alone is insufficient to treat
the poisoning. Data suggest that a severe lactic acidosis needs initial correction and in this patient the mast appropriate
treatment would be IV fluids with bicarbonate to correct the metabolic acidosis.

Then haemodialysis is probably required.



A 16-year-old boy reports palpitations, excessive sweating and tremeor occurring almost daily when he walks past a car park

where he was mugged four weeks ago.

He is finding the symptoms very troublesome and has started missing school to avoid the car park.

Which of the following psychiatric ilinesses does he have?

(Pleaze select 1 aption)

(O Adjustment disorder

.} | Agoraphobia

() Anorexia nervosa

(L Cynophobia

O Generalised anxiety disorder



(Please select 1 option)

Adjustment disorder

Anorexia-nervosa
Cynophobia

Generalised anxiety disorder QLI aEa @ B og e il

Key Learning Points

Pharmacology
= Adjustment disorder occurs within three months of an identifiable stressor and lasts six months from the
withdrawal of the stréssor

Explanation

Adjustment disorder occurs within three months of an identifiable stressor and lasts six months from the withdrawal of the
stressor. The patient will show erther distress in excess of that expected or a disruption of their day to day life.

The criteria for diagnosing generalised anxiety disorder are anxiety/tension, occasionally accompanied by physical symptoms,
on more days than not for more than six months. It is more a diagnosis of exclusion however, as it may be due to prescription
medication or another psychiatric illness.

Anxiety disorders can be treated with selective serotonin reuptake inhibitors (S5RIs) or moncamine oxidase inhibitor (MAQI).
Benzodiazepines and beta blockers can be used on a PRN basis for patients who suffer with panic attacks.

Cognitive behavioural therapy can also be of help

Anorexia nervosa is an eating disorder with altered body image.

Agoraphobia is phobia of open spaces.

Cynophobia is phobia of dogs.



A 55-year-old woman is attending clinic a number of months after hiaving had a myocardial infarction.

She has been commenced on appropriate drugs to reduce cardiovascular risk and has made dietary modifications for healthy
living. Recently, however, she complains of muscle aches and pains and is found to have an elevated CPK.

Consumption of which of the following is likely to have contributed to increased statin-associated myotoxicity?

(Please select 1 option)

(]

0 Carrot juice

{2 Cranberry juice

0 Garlic cloves

1 Grapefruit juice

O

Omega-3 fish oils



(Please select 1 option)

Carrot juice
Cranberry juice

Garlic cloves

Omega-3 fishoils  ElEiEdE: TG EE e G|

Key Learning Points

Pharmacology
» Grapefruitjuice significantly increases serum concentrations of some statins

Explanation

Grapefruit juice significantly increases serum concentrations of some statins. This is achieved by reducing the CYP3A4-
mediated first-pass metabolism in the small intestine. Concomitant use of atorvastatin and large amounts of grapefruit juice
should be avoided, or the dose of atorvastatin should be reduced accordingly. CYP3A4 is a member of the cytochrome P450

system.
Whilst a interaction is increasingly being recognised between cranberry juice and warfarin, there has as yet been no interaction

with other drugs metabolised via the P450 system.

No interaction has been shown between statins, carrot juice, garlic or omega-3 fish oils. According to NICE CG172, patients
should no longer be advised omega-3 supplemeantation to prevent another M, although your knowledge about thatis not

tested in this question.



A 22-year-old woman attends the GF concerned that she has a positive pregnancy test She maintains that she never missed a
pill over the course of the last three months.

Which of the following, when taken concurrently with the combined contraceptive pill, is most likely to increase the risk of
pregnancy?

(Please select 1 option)

) Cimetidine

0 Erythromycin

) Fluconazole

(2 Fluoxetine

) St)ohn'swort
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Cimetidine

Erythremycin

Fluconazele

Fluoxetine

St John's wort

Key Learning Points

Pharmacology
s Stjohn'swortis a potent CYP-450 inducer; and use can lead to rapid decreases in sex steroids administered as the
combined pill.

Explanation

StJohn's wortis a potent CYP-450 inducer, and use can lead to rapid decreases in sex steroids administered as the combined
pill.

* Fluconazoleis a 2C% inhibitor

* Fluoxetine a 2C19 inhibitor

* Erythromycin a 3A4 inhibitor

* Cimetidine an inhibitor of 1A2 and 2D6.

As such all four of the other potential choices should not affect contraceptive effectiveness because they do not leadto a
decrease in sex steroid levels.
Potent enzyme inducers which may cause significantly decreased pill effectiveness include rifampicin and carbamazepine

Other antibiotics such as the tetracyclines which may be used in this population for example in the treatment of acne, are
known to lead to decreased pill efficacy.



A 68-year-old woman comes to the cardiclogy clinic for review.

She complains of pitting oedema of both ankles and is concerned that some of her medication for heart disease or
hypertension may be responsible.

On examination her blood pressure is 142/72 mmHG, pulse is 78 and regular. Her chest is clear, but there is pitting cedema of
both lower legs, which she says gets worse towards the end of each day.

Which of the following medications is most likely to be responsible?

(Please select 1 option)

) Diltiazem

) | Indapamide

0 Isosorbide dinitrate

. Nicorandil

O Ramipril



Diltiazem Thisisthe comect answer

Indapamide
Ispserbide dinitrate

Nicorandil

e M Incomect answer selected

Key Learning Points

Pharmacology
+ Diltiazem, like dihydropyridine calcium channel antagonists is associated with ankle swelling due to peripheral

venous dilatation.

Explanation

Diltiazem, like dihydropyridine calcium channel antagenists is associated with ankle swelling due to peripheral venous

dilatation.
Swelling is seen to worsen during the course of the day, and is recognised to improve when patients keep their legs up.

Peripheral oedema is not a common problem in patients prescribed nitrates such as isosorbide dinitrate or nitrate donors such

as nicorandil.

It is not reported with indapamide, a thiazide-like diuretic, orwith ramipril, an ACE inhibitor.




A 19-year old student is diagnosed with bipolar disorder and is started on olanzapine.

Which of the following is the most common side effect that she may experience?

{Pledse select 1 option)

1 Cardiac arrhythmia

o Elevated transaminases

() Thrombocytopaenia

) Urinary retention

() Weight gain



B DAL aShelieish B LALALIAE B

Cardiac arrhythmia
Elevated transaminases
Thrombocytopaenia

Urinary retention

Weight gain

Key Learning Points

Pharmacology
s Dlanzapine can cause significant weight gain, and the management of this should be carefully considered prior to

treatment initiation.

Explanation

The answer is weight gain. Weight gain can be clinically significant, and in the trials was seen regardless of the patient's baseline
BMI. Approximately 6524 of patients treated with olanzapine experienced some degree of weight gain, and so it is important to

discuss management strategies for this with patients prior to initiating therapy.

All of the other side effects listed are also seen with olanzapine therapy, although arrhythmias and urinary retention are
uncommon. Raised transaminaseas are seen inbetween 1in 10and 1 in 100 of patients treated, and thrombocytopaenia is rare



Mrs HV is taking an antidepressant. Her husband recently passed away and she was diagnosed as being clinically depressed.
Since taking the antidepressants, she has been complaining of drowsiness, confusion and fatigue,

Depletion of which of the following electrolytes may be causing Mrs HV's symptoms?

(Please select 1 option)

(' Chioride

) Magnesium

() Phosphate

) | Potassium

Sodium

(2



Chigride
Magnesium
Phosphate
Potassium

Sodium Correct

Key Learning Points

Pharmacclogy, Psychiatry
s The Committee on Safety of Medicines (CSM) have reported that hyponatraemia is associated with all types of
antidepressants.

Explanation

The Committee on Safety of Medicines (CSM) have reported that hyponatraemia is associated with all types of antidepressants,
however it has been reported more frequently with selective serctonin reuptake inhibitors (35Rls) than with other
antidepressants.

Hyponatraemia should be considered in all patients who develop drowsiness, confusion or convulsions whilst taking an

antidepressant.



A 72-year-old woman comes to the Emergency department.

She takes warfarin, an anticoagulant for chronic atrial fibrillation, and is usually on a stable warfarin dose of 5 mg every
morning. She has had a number of trips to the GP over past weeks for management of her hypertension, a respiratory tract

infection, and for treatment of depression.

On examination her BP is 142/72 mmHg, her pulse is 80 bpm and regular, she has extensive bruising over her arms and legs.

Investigations show:

Haemoglobin 1318/L (115-165)
White cell count 8.1 x10%/L @11
Platelets 160 =10%/L (150-400)
Serum sodium 140 mmol/L (135-146)
Serum potassium 4.7 mmol/L (3.5-5)
Creatinine 106 umol/L (79-118)
INR 6.1 (2-3)

Which of the following medications is most likely to have caused an increased propensity to bruising?

(Pleas

O Azithromycin

O Digexin

O Fluoxetine

(& Ramipril

o

Simvastatin



Azithromycin

[Fo - This is the correct answer

SVER =T Incorrect answer selected

Key Learning Points

Pharmacaology
» Fluoxetine is a CY-P450 enzyme inhibitor. Both inhibitors and inducers of CYP450 enzymes may lead to changes in
the anti-coagulant effect of warfarin.

Explanation
Warfarin is subject to both pharmacodynamic and pharmacokinetic interactions which may lead to increased INR

Pharmacodynamic interactions are those which may increase the propensity to bleeding without actually altering the
absorption, metabolism, distribution or excretion of warfarin. Examplesinclude concomitant use of clopidogrel or aspirin in
combination with warfarin, or concomitant use of acute therapies like 2b3a receptor antagonists.

Pharmacokinetic interactions are those which impact on the absorption, metabolism, distribution ar excretion of the drug.

Fluoxetine is a CY-P450 enzyme inhibitor. Both inhibitors and inducers of CYP450 enzymes may lead to changes in the anti-
coagulant effect of warfarin

Co-prescription of antibiotics often inadvertently leads to increases in INR; examples of antibiotic P450 inhibitors include
clarithromycin and erythromycin.

_As perthe list of recognised interactions with Warfarin in the BNF Fluoxetine causes a severe risk of increasing ones risk of
bleeding. The interactions with Azithromycin is not list even as a minor risk. https://bnf nice.org.uk/interaction/warfarin hitm!



A farmer on treatment for depression is admitted acutely one hour following an intentional overdose of an unidentified
substance.

On examination he is bradycardic, hypotensive, disorientated, hypersalivating, and has small pupils.

Which of the following is he most likely to have ingested 7

(Pleaseselect 1 option)

—

) Atricyclic antidepressant (TCA)

) Anorganophosphate insecticide
) Cyanide
O Paracetamol

L FParaguat



A tricyelic antideprassant (TCA)

An organophosphate insecticide

Cyanide

Paracetamol

Paraguat Incarrect answer selected

Key | earning Points

Taxicology
* Hypersalivation and miosis are specific clues to acetycholine overactivity.

Explanation
Hypersalivation and miosis are the specific clues to acetycholine overactivity.

The patient has occupational access to organophosphate insecticides.

Pupils tend to be dilated with TCA overdose. Paracetamol, cyanide, and paraquat should not affect pupils.



A 52-year-old woman with a three year history of sero-positive erosive rheumatoid arthritis has recently commenced

methotrexate therapy initiated at the rheumatology clinic.
Which one of the following agents should she also be receiving in conjunction with her methotrexate?

1] = cobomert 1 Ardie
LFISdse SEIECE | OpLIon)

T

& Folic acid

O

Omeprazole

L Thiamine

O Vitamin C

L Zincsupplements



Folicacid This is the correct answer

Omeprazole
Thiamine
Vitarnin C

Zinc supplements Incorrect answer selected

Key Learning Points

Pharmacology, Rheumatology
» Methotrexate is a chemotherapeutic agent; it acts through inhibition of dihydrofolate reductase thus depleting

folate concentrations.

Explanation

Methotrexate is a chemotherapeutic agent as well as being an immunosuppressant used as a disease-modifying antirheumatic
drug (DMARD). It acts through inhibition of dihydrofolate reductase thus depleting folate concentrations.

To reduce the impact of folate deficiency a dose of 5 mg of folic acid weekly* is recommended in conjunction with
methotrexate taking the agent at least two days prior to commencing the methotrexate. Its action in arthritides is not entirely
understood but may relate to both anti-inflammatory as well as immunomodulation.

*Some local variations may exist regarding dose and frequency of folate therapy. Please be aware of your local guidelines.



A 16-year-old female attends the Emergency department 15 hours afteringesting approximately 30 g of paracetamoland 2 g
of dihydrocodeine.

On examination, she is drowsy with a Glasgow coma scale of 15. Her pulse is 100 beats per minute, blood pressureis 110/66
mmHg and she has pinpoint pupils, with saturations of 9624 on air.

What is the most appropriate treatment for this patient?

£ 10% Dextrose infusion

(2 Activated charcoal by mouth

}  Gastric lavage

Q MN-acetylcysteing intravenously

@

Maloxone intravenously



AL T IS T e

10% Dextrose infusion
Activated charcoal by mouth

Gastric lavage
N-acetyleysteine intravencusly  BEERERG e pEludelsiat T
Naloxene intravenously

Key Learning Points

Pharmacology, Toxicalogy
s N-acetylcysteine intravenously is the miost appropriae treatment for paracetemol overdose. The need to consider
transplant is based on the Kings College Criteria.

Explanation
This patient has taken a significant overdose of paracetamol, and is presenting late at 15 hours.

She is at risk of hepatocellular damage and needs to be commenced on an infusion of intravenous N-acetylcysteine
immediately. It is continued for 30 hours and sometimes beyond this, depending on results of prothrombin time, liver function
tests, urea and electrelytes, and glucose.

Activated charcoal is given to patients presenting within one hour of overdose.
Flumazenil is reserved for reversal of benzodiazepine-induced respiratory depression.

Naloxone is used for opiate-induced respiratory depression.



A 471-year-old fernale is broughtinto the Emergency department after taking an uncertain quantity of paracetamaol two hours
previously and trying to hang herself.
She becomes agitated and insists that she wants to go home immediately. You judge that she is at high risk of suicide.
Which of the following is the most appropriate course of action for this patient?
(Flease sefect 1 optiom)
3 Ask herto sign a 'discharge against medical advice' form and let her go

L Call the duty psychiatrist, but let the patient go if she insists and the duty psychiatrist does not arrive in time to see
her

J Call the hospital security services, restrain her and sedate her

) Detain her under section 5(2) of the Mental Health Act

¥ Detain the patient under commen law, seeking the help of hospital security services



Ask her to sign a 'discharge against medical advice' form and let her go

Call nt go if she insists and the duty psychiatrist doe

iy psychiatrist, but le

a
g
@

her
Call the hospital security services, restrain her and sedate her
Detain her under section 5(2) of the Mental Health Act

Detain the patient under common law, seeking the help of hospital security services

Key Learning Points

Pharmacology, Psychiatry, Toxicology
« [n situations involving attempted suicide, you need to assess whether the patient has capacity.

Explanation

This patient has taken an unknown quantity of paracetamol tablets, and continues to have suicidal ideation. In situations such
as these you need to assess whether the patient has capacity.

Taking a paracetamol overdose in itself does not mean the patient has no capacity, but often capacity is lacking. The chance of
suffering severe consequences if 3 paracetamol overdose goes untreated is high. Often, therefore these patients do not
possess the level of capacity required for a decision of this importance. Family should be involved if possible.

In cases such as this the patient, if found to lack capacity, should be held under commeon law until the appropriate time to take
a blood sample (four hours after the overdose).

Psychiatric team advice can be sought, but they need the patient to be'medically fit' to be able to do a full assessment.In
general this means they must have completed all treatment necessary (for example,. NAC infusion) prior to mental health
assessment.

Allowing self-discharge in this situation would be inapprepriate.

Sedation is inappropriate in this situation

Section 5(2) of the Mental Health Act is used for patients who are already admitted to the hospital who have a mental iliness, to
allow compulsory detention for up to 72 hours. Formal assessment under the Mental Health Act should be undertaken as soon
as possible. Itis not used in the Emergency department.



A 53-year-old woman is started on a capecitabine based regime for the treatment of metastatic carcinoma.
Which of the following is true of capecitabine?
(Please select 1 option)

. Capecitabine is more effective than IV agents

) Diarrhoea is rarely seen with therapy

. It 1s a way to deliver 5 fluorouracil orally

L It is a way to deliver cisplatin orally

! It iz not effective in the treatment of coloncarcinorna



Capecitabine is more effective than IV agents

Diarrhoea is rarely seen with therapy

it is a way to deliver 5 fluorouracil orally  BETEEREs g s gy

It is a way to deliver cisplatin orally

It is not effective in the treatment of coloncarcinoma Incarrect answer selected

Key Learning Points

Pharmacology
* Capecitabine is a way to deliver 5 fluorouracil orally.

Explanation
The answer is that it is a way to deliver 5 fluorouracil orally.

Capecitabine is a predrug, which i1s metabolised to produce 5-fluorouracil, a chemotherapeutic agent used intravenously in the
treatment of cancer. Damage to rapidly dividing cells in the Gl tract leads to symptoms of diarrhoea and vomiting as a result of
capecitabine treatment. Studies of efficacy suggest no major differences in clinical remission when capecitabine is compared

to 5-fluorcuracil given IV,



A 52-year-old woman who complains of exertional breathlessness presents to the clinic as she is desperate o stop smoking.
She has had a number of unsuccessful attempts to stop smoking over the years and has tried nicotine patches.

Which of the following would be an appropriate choice to assist in her attempts at smoking cessation?

[ P T ST 0 e T,
(Flease select oo

) Acupuncture

& Hypnotism

(2 Nicotine gum

o Nortriptyline

) Varenicline



Acupunciure
Hypnotism
Nicotine gum

Mortriptyline

Varenicline

Key Learning Points

Pharmacology, Respiratory Medicing
« Yarenicline is recommended as a possible treatment to help smokers who have said they want to stop smoking

Explanation

Varenicline (Champix) is an oral anti-smoking agent with dual action, reducing the craving for cigarettes and also making the
smaoking of cigarettes less pleasurable. Action on Smoking and Health (ASH) have released guidance on its use_ |t appears to be

effective and safe with the main side effect being nausea.

Varenicline appears to be more effective in clinical trials than either bupropion or placebo and is prescribed for 12 weeks in the

first instance with further 12 week course if craving still persists.



A 50-year-old male has a blood pressure of 160/90 mmHg on two consecutive days.
You decide that you are going to initiate drug therapy.

Which of the following statements regarding your decision is correct?

) ACEinhibitors should not be used as first line treatment in Afro-Caribbean patients

0 Analpha-blocker would be a first line agent in this patient

@, If the patient is non-caucasian a beta blocker would be an appropriate first line treatment

S, Potassium monitoring is not required if an ACE inhibitor is prescribed without the addition of spironalactone

Spironalactone would be an appropriate second line agent in this patient
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ACE inhibitors should not be used as first line treatmenit in Afro-Caribbean patients
An alpha-blockerwould be a first ine agent in this patient
If the patient is nen-caucasian a beta blocker would be an apprepriate first line treatment

Potassium monitonng is not required if an ACE inhibitor is prescribed without the addition of spironalactone

Spironalactone would be an appropriate second line agent in this patient

Key Learning Points

Pharmacology, Therapeutics
» ACE inhibitors have low efficacy in black patients in the clinical trials of ACE inhibitors.

Explanation
ACE inhibitors have low efficacy in black patients in the clinical trials of ACE inhibitors.

According to the British Hypertension Society guidelines (] Hum Hypertension 2003;17:81-86) first line treatment in black
patients and patients older than 55 years of age should be with a diuretic or a calcium channel blocker.

An alpha blocker or spironalactone should only be used as an adjunct treatment in resistant hypertension,



A 45-year-old female attends the clinic complaining of headache and vomiting for five days. 5he has a history of scleroderma
complicated by stage V chronic kidney disease.

On examination, she is tachycardic and has a blood pressure of 240/130 mmHg. Fundoscopy reveals grade 3 hypertensive
retinopathy.
Which of the following is a centrally acting antihypertensive agent?

(Please select 1 option)

O | Diazoxide

(2 Hydralazine
O Minoxdil
(> Moxonidine

L Sodium nitroprusside
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Diazoxide

Hydralazine

Mirroxidil

Moconidine
Sodium nitroprusside

Key Learning Points

Pharmacology
* Moxonidine isa centrally acting anti-hypertensive which is a selective agonist at the imidazoline- 1 receptor in the
medulla oblongata.

Explanation

Moxonidine is centrally acting and is licensed for mild to moderate hypertension not controlled by beta blockers, ACE
inhibitors, calcium channel antagonists and thiazides. It is a selective agonist at the imidazoline subtype 1 receptor. This
receptor subtype is found in the medulla oblongata, and by acting on it moxonidine causes a decrease in sympathetic nervous

system activity and therefore a decrease in blood pressure.
The other drugs listed are vasodilators in action.
Diazoxide and sodium nitroprusside can be used intravenously in hypertensive emergencies.

Minoxidil is reserved for when hypertension is resistant to other treatments: it causes fluid retention and oedema, however, it is
effective in combination with a beta blocker and loop diuretic

Hydralazine can be given orally also in combination with a diuretic and beta blocker. Side effects include reflex tachycardia and
fluid retention.



You are asked to advise on analgesia for a 44-year-old woman with acute intermittent parphyria whio has undergone wisdom
teeth extraction.

Which of the following drugs is safe for use in her treatment?

&l - -t ~ e -
{(Please select 1 option)

(2 Cephalexin

] Cetirizine

8 Diclofenac

O Erythromycin

L Ibuprofen
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Cephalman
Catinzine
Diclafenac

Erythranmesin

tbuproten (i

Key Learning Points
Therapeutics
= Many drugs may induce acute ic crises thus great cane must be taken when prescribing for patients with

acute porphyria. [buprofen | safe for patents with acute porphyria.

Explanation

Many drugs may induce acule porphyric crises thus great care must be taken when prescribing for patients with acute
porphyria.

Drugs unsafe for use in acute porphyna include

Ibuprofen is safe for use gteir 1 t

Barbiturates

Tricyclic antidepressants
Monoamine cxidase inhibitor (MADIs)
Amphetamines

Anabolic steroids

Hormone replacement therapy
Benzodiazepines

Diuretics

Captopnl

Cephalesparnins

Erythromycin

Isoniazid

Sulphonamides
Sulphonylureas

Theophyllne

Antihistamines

Nifedipine

Verapamil

Amiodarone

Srmwastatin.

ia. but dictofenac




A patient is treated with hydralazine for the management of her blood pressure. Unfortunately she suffers profound

hypotensiaon after only five doses of medication.
Which of the following characteristics does she most likely possess?
(Flease select 1 option)

) CYP 2D6 polymorphism

O

Fast acetylation

) HLA-DR2 genotype

O

G6-PD deficiency

) Slowacetylation



CYP 2D6 polymorphism
Fast acetylation

HLA-DR2 genotype

Slow acetylation

Key Learning Points

Pharmacology
» Slow acetylators often expernience toxicity from drugs such as isoniazid, sulfonamides, procainamide, and

hydralazine, whereas fast acetylators may not respond to isoniazid and hydralazine in the management of

tuberculosis and hypertension.

Explanation

Slow acetylators often experience toxicity from drugs such as isoniazid, sulfonamides, procainamide, and hydralazine, whereas
fast acetylators may not respond to isoniazid and hydralazine in the management of tuberculosis and hypertension.

Sulphonamides are now rarely used due to problems with blood dyscrasias.

Patients with G6-PD deficiency suffer from toxicity when they are prescribed drugs which are also oxidising agents, such as

anti-malarials.



A 45-year-old publican is brought to the Emergency department by ambulance.

He is extremely agitated and says that he can see a number of dogs at the door of the side room and they are barking fiercely.
On further questioning his wife tells you that he drinks seme eight to ten pints of beer and glasses of wine and whisky each day.
They have recently had an argument about his drinking and he has not touched any alcohol for the past 12-18 hours.

On examination he is agitated and sweating, his BP is 145/84 mmHg, his pulse is 85 and regular. He has changes consistent
with chrenic liver disease and Is tender in the right upper quadrant of his abdomen.

Investigations show:

Haemoglobin 101 g/L (135-177)
White cell count 83x10%/L @11
Platelets 151 x10%/L (150-400)
Sodium 138 mmol/L (135-146)
Potassium 4.0 mmol/L (35-5)
Creatinine 90 pmol/L (79-118)
Alanine aminotransferase 92 U/L (5-40)
Bilirubin 54 pmol/L <17

Which of the following is the most likely diagnosis?

©  Alcoholic hallucinosis

Q Delirium tremens

O Hypomanic episode

o Minor alcohol withdrawal symptoms

O Stimulant overdose



(Please select 1 option)
Alcohelichallucinosis  QEAHE G0
Delinum tramens
Hypomanic episode

Minor alcohol withdrawal symptoms

iy |E T[N Incorrect answer selected

Key Learning Points

Pharmacology
« Alcoholic hallucinosis is known to appear some 12-24 hours after the last alcoholic drink has been takenvand
hallucinations may be visual, auditory or tactile in nature.

Explanation

Alcoholic hallucinosis is known to appear some 12-24 hours after the last alcoholic drink has been taken and hallucinations

may be visual, auditory or tactile in nature.

Maore minor withdrawal symptoms which patients experience may include:

* gdegree of agitation and restlessness
* sweating

* nausea and vomiting, and

* feelings of depression.

Withdrawal seizures are seen 24-48 hours after alcohol withdrawal, and two to three days after stopping drinking withdrawal

delirium (delirium tremens 'DTs% is seen.

Management includes the use of anti-withdrawal medication such as chlordiazepoxide, and thiamine replacement.



A 55-year-cld gentleman is suffering with erectile dysfunction.
He has a past medical history of type 2 diabetes and angina.
Which of the following medications would be a contraindication to prescribing sitdenafil?

(Please select 1 option)

) Clopidogrel

o GTN spray used once per month

) Metoprolol

o Nicorandil

) Propranolol



Clopidogrel

GTN spray used once per month

Metoprolol

Nicorandil This is the comect answer
Propranolel Incarect answer selected

Key Learning Points

Pharmacology
» The phosphediesterase S inhibitors should be avoided in patients taking nitrates or nicorandil. This is due to
vasodilatation potentially causing hypotension and precipitating a myocardial event.

Explanation

The phosphoediesterase 5 inhibitors should be avoided in patients taking nitrates or nicerandil. This 1s due to vasodilatation

potentially causing hypotension and precipitating a myocardial event.

The gentleman using a GTN spray less than once per week could be prescribed sildenafil, although it is worth warning him that
should he have chest pain requiring the Emergency department after having taken sildenafil, he should warn his health care
providers so that they can avoid nitrates whilst treating his symptomns.

Myocardial infarction is a contraindication to the use of sildenafil; however cardiovascular disease (that is, angina) requires

cautious prescribing

Other patients in which PPDS inhibitors should be used with caution are those with risk of priapism, such as sickle ceflor

multiple myeloma.

Mone of the other drugs, aspirin, clopidogrel, ACE inhibitors and beta blockers are contraindications to the use of sildenafil.



A 59-year-old male with type 2 diabetes is attending the foot clinic regularly. He has a neuropathic ulcer complicated by
osteomyelitis. A deep wound swab has grown Staphylococcus aureusand Escherichia coll

He also takes warfann far atrial fibrillation.
Which of the following antibiotics will reduce the anticoagulant effect of warfarin?
{Please select 1 option)

~

L Ciprofloxacin

Co-timoxazole

O

- Erythromycin

0 Metronidazole

& Rifampicin



Ciprofioxac
Co-trimoxazole
Enythromycin

Metronidazole

Rifampicin

Key Learning Points

Pharmacology
= Rifampicin is known to induce the action of some enzymes, therefore increasing the metabolism of warfarin and so
reducing its anticoagulant effect.

Explanation

The anticoagulant effect of warfarin can be affected by drugs, which induce or inhibit the action of enzymes involved in the
metabolism of warfarin.

Rifampicin is known to induce the action of such enzymes, therefore increasing the metaboelism of warfarin and so reducing its
anticoagulant effect.

Erythromycin and ciprofloxacin inhibit the effect of these enzymes, therefore enhancing the anticoagulant effect of warfarin.

Metronidazole and co-trimoxazole inhibit the clearance of the active S isomer of warfarin, therefore enhancing its
anticoagulant effact.



A 73-year-old woman with a history of chronic lymphocytic leukaemia (CLL) is treated with fludarabine as single agent

chemotherapy to control her symptoms. You counsel her as to the increased risk of infections.
The risk of which infection is particularly increased in patients treated with fludarabine?

(Please select 1 option)

O Candida albicans

L Herpes simplex

O Pseudomonas aesruginosa

& Staphvlococcus aureus

() Tuberculosis
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Candida albicans

Herpes simplex This is the comrect answer

Pseudomionas aeruginosa

Staphyfococcus aureus

Tuberculosis Incorrectanswer selected

Key Learning Points

Pharmacology
+ Fludarabine use is associated with defective T cell function and thus increased risk of herpes virus reactivation.

Explanation

The answer is Herpes simplex. Fludarabine has the greatest effect on T cell function. There is inhibition of cytokine-induced
activation of STAT-1 and STAT-1-dependent gene transcription, which results in decreased peripheral blood T cell counts.
These occur early in treatment and persist for up to two years after discontinuation of therapy. A greater impact is seen on
CD4+T cells than CD8+ T cells or NK cells. Decreased B cell and monocyte counts are also seen. This alterationin T cell
function leads to increased susceptibility to the herpes family of viruses, including herpes simplex and varicella zoster virus.

Chlorambucil is most associated with increased risk of common bacterial infections including pseudomonas, staphylococcus
and streptococcus. Increased risk of fungal infections is also seen. TNF-alpha inhibitors used in the treatment of theumatoid
arthritis and inflammatory bowel disease are particularly associated with tuberculosis reactivation.



A 35-year-old business man presents with anxiety and palpitations after 'snorting' cocaine. The patient denies any prior use and
has also consumed some alcohol.

Onexamination, he is distressed and sweating with a temperature of 38°C, pulse of 138 beats per minute (regular) and a blood
pressure of 216/110 mmHg. His ECG reveals a sinus tachycardia.

Which of the following is the most apprapriate initial treatment for this man?

(Please zelect 1 option)

(2 Dantrolene
2 Diazepam
g Lidocaine

2 Propranolol

@

Verapamil



Dantrolene

IELIE M This is the correct answer

Lidocaine
Propranolol Incomect answer selected
Verapamil

Key Learning Points

Pharmacology, Toxicology
= |nitial treatment of cocaine poisoning involves intravenous administration of diazepam to control agitation, and
cocling measures for hyperthermia

Explanation
Cocaine abuse is quite common and neurelogical and cardiovascular side effects predominate.
Delirium, hyperthermia, arrhythmias, myocardial and cerebral infarction are reported.

In this patient, the first consideration should be to establish adequate ventilation and support the circulation, and also to
remove any residual cocaine from the nostrils.

Generally, the toxic effects of cocaine are short-lived and relate to sympathetic stimulation, as in this case with tachycardia,
pyrexia and hypertension.

Initial treatment of cocaine poisoning involves intravenous administration of diazepam to control agitation, and cooling
measures for hyperthermia

Sedation with diazepam may also be appropriate initial therapy for hypertension and tachycardia in this situation since the
excessive sympathetic tone is largely centrally mediated.

Control of anxiety and agitation with diazepam when combined with rapid cocling may also decrease heat production in
hyperthermic patients.

If further treatment is required, an intravenaous nitrate is particularly useful for associated coronary artery spasm.

Ciirthar Daading



Which of the following antiemetics functions through antagonism of the 5-hydroxytryptamine 3A receptor?
(Please select 1 option)

(2 Aprepitant

) Domperidone

£ Hyoscine

) Metoclopramide

) Ondansetron



Aprepitant
Domperndone
Hyoscine
Metoclopramide

Ondansetron

Key Learning Points

Pharmacology
s (ndansetron is a serotonin 5-H13 receptor antagonist used mainly te treat nausea and vomiting following
chemotherapy.

Explanation
Ondansetron is a seratonin 5-HT3 receptor antagenist used mainly to treat nausea and vomiting following chemotherapy.

lts effects are thought to be on bath peripheral and central nerves. One part is to reduce the activity of the vagus nerve, which
is a nerve that activates the vomiting center in the medulla oblongata, the other is a blockage of serotonin receptors in the
chemoreceptor trigger zone.

It does not have much effect on vomiting due to motion sickness.

This drug does not have any effect on dopamine receptors or muscarinic receptors.



A 60-year-old woman has a fracture of the wrist following a fall. Dual energy x ray absorptiometry (DEXA) scan shows
psteoporoesis in her lumbar spine and hips.

She istreated with once weekly alendronate 70 mg and Calcichew,

Which is the mechanism of action of biphosphonates in the treatment of osteoporosis?

O Enhancing the absorption and action of vitamin D

o

Enhancing the absorption of calcium from the gut

,_

e Enhancing the survival and function of osteoblasts

o

Enhancing the survival and function of osteoclasts

,_

e Reducing the survival and function of osteoclasts



Enhancing the absorption and action of vitamin D

Enhancing the absorption of calcium from the gut

Enhancing the survival and function of osteoblasts

nal
%]

Enhancingthe survival and function of osteoclasts

Reducing the survival and function of osteoclasts

Key Learning Points

Pharmacology, Rheumatelogy
s The mechanism of action of bisphosphonates involves the inhibition of osteoclasts

Explanation

The mechanism of action of bisphosphonates involves the inhibition of farnesyl diphosphate synthase within osteoclasts. In
doing this they interfere with geranylgeranylation (attachment of the lipid to regulatory proteins), which causes osteoclast
inactivation. This leads to reduced bone turncwer, increased bone mass and improved mineralisation.

Bisphosphonates licensed for the prevention and treatment of osteoporosis include alendronate, risedronate and ibandronate.

The bisphosphonates zoledronate and pamidronate are used for the treatment of metastatic bone disease and short term
management of hypercalcaemia.



A 23-year-old man who presented to the gastroenterclogy clinic with bloody diarrhoea has been diagnosed with inflammatory
bowel disease after endoscopy and biopsy. Although he has improved significantly with the combination of mesalazine and
prednisolone, he now requires a steroid sparing agent, and it is recommended that he start azathioprine.

Which of the following tests should be undertaken before starting azathioprine?

Catechol.o-methyl transferase (COMT) activity

() Chestradiograph

Serum folate

O Quantiferon gamma test

) Thiopurine methyl transferase (TPMT) activity



Catechol o-methyl transferase (COMT) activity
Chest radiograph

Serum folate

Quantiferon gamma test

Thiopurine methyl transferase (TPMT) activity

Key Learning Points

Pharmacology
s TPMT activity is a useful screening test with respect to reducing risks of toxicity from azathioprine, andis
recommended prior to treatment initiation.

Explanation

The correct answer is TPMT activity. TPMT is the main enzyme responsible for metabolising the active metabolite of
azathioprine, (6-mercaptopurine). Naturally occurring polymorphisms which reduce TPMT activity are recognised, and these
are associated with significant azathioprine toxicity (especially bone marrow suppression), and testing is therefore
recommended before initiating therapy with azathioprine. In patients with reduced TPMT activity, half dose therapy or an

alternative can be given.

COMT is responsible for degradation of adrenaline, nor-adrenaline and dopamine, and as such is not relevant in this case. Chest
radiograph and quantiferon gamma testing can be considered as screening tests for tuberculosis, which should be done before
initiation of anti-TNF therapy. Serum folate should be checked prior to starting methotrexate if folate deficiency is suspected.



A 49-year-old woman with a histery of hypertension comes to the clinic for review.

She has noticed that she has become jaundiced and is concerned one of her medications may be responsible. She has recently
had a second anti-hypertensive added to her regime, and is taking an antibiotic for a respiratory tract infection.

Investigations show

Haemoglobin 123g/L (115-160)
White cell count 6.2 x10%/L @-11)
Platelsts 195 x10%/L (150-400)
Serum sodium 138 mmol/L (135-146)
Serum potassium 4.0 mmol/L (3.5-5)
Creatinine 105 pmol/L (79-118)
Alanine aminotransferase 85U/L (5-40)
Alkaline phosphatase 420U/L (3%-117)
Bilirubin 189 pmol/L (=17)

‘Which of the following medications is the most likely cause?

G

y

Amledipine

Co-amoxiclav

< Enalapril

L8 Paracetamol

O Penicillin V



Amledipine

Co-amoxiclay  [QIEERR G Lad- Lkt

Enalapril

Paracetamol

Penicillin V Incorrect answer selected

Key Learning Points

Pharmacology
= Amoxicillin is an important cause of cholestatic jaundice.

Explanation
Amoxicillin clavulanate is an important cause of cholestatic jaundice.

Other common drugs associated with cholestatic jaundice include

-

Chlerpromazine
Ciprofloxacin

Ofloxacin

-

Cimetidine

* Phenytoin
Naproxen
Captopril
Erythromycin, and
Azithromycin.

-

.

.

-

In this case the co-amaoxiclav should be withdrawn, and the combination avoided in future.

Because of cholestatic jaundice, prescription of co-amoxiclav is not recommended for longer than 14 days.



