2002 PHARMACOLOGY QU.2

Pt with manic depression and Type II DM on lithium.  He is started on paroxetine.  Which of his other medications are likely to need adjustment?

a) simvastatin

b) warfarin

c) slow release nifedipine

d) lithium

e) metoprolol
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Potential interactions with SSRIs are numerous, with some predictable because of known effects upon cytochrome P450 hepatic enzymes, (see table below 18-4). Even if a particular antidepressant has low affinity for a specific isoform, clinically significant drug interactions may be observed in some patients, so careful monitoring is necessary. Those that are well understood or more likely to occur are listed here. 


Tricyclic antidepressants (TCAs)—increase in TCA concentration, with risk of toxicity and possible serotonin syndrome; avoid this combination.

Other antidepressants, lithium, tramadol, dextromethorphan, pethidine—possible serotonin syndrome; avoid combination where possible, (see table below 18-2).

Bupropion—increased risk of seizures; avoid combination.

Table 18–4 Selected antidepressant interactions due to CYP450 inhibition

	Cytochrome P450 isoform
	Interacting antidepressant
	Affected drugs

	CYP1A2
	inhibited by fluvoxamine1
	theophylline, caffeine, tacrine, methadone, clozapine, olanzapine, some TCAs, warfarin

	CYP2D6
	inhibited by paroxetine1, fluoxetine1, other SSRIs2, venlafaxine2, moclobemide2
	flecainide, haloperidol, some TCAs, metoprolol, propranolol, perhexiline, thioridazine

	CYP3A4
	inhibited by nefazodone1, fluvoxamine1, norfluoxetine1 and other SSRIs2
	alprazolam, midazolam, triazolam, amiodarone, buspirone, carbamazepine, cisapride, cyclosporin, methadone, mycophenolate, tacrolimus, statins, zopiclone, quetiapine, zolpidem, warfarin

	Inhibition of other enzymes by antidepressants may enhance the effects of phenytoin, warfarin. 
1 high risk 
2 lower risk
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	Table 18–2 Drugs that may contribute to serotonin syndrome

TCAs, MAOIs, SSRIs, atypical antidepressants

	pentazocine

	amphetamines

	pethidine

	buspirone

	phentermine

	carbamazepine

	selegiline

	dextromethorphan

	St John's Wort

	diethylpropion

	sumatriptan

	illicit drugs (eg 'ecstasy', LSD)

	tramadol

	lithium

	tryptophan

	naratriptan

	zolmitriptan
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Paroxetine is the most potent CYP2D6 inhibitor, leading to potential interaction with drugs such as metoprolol, thioridazine, perhexiline and flecainide.

MIMS

The absorption and pharmacokinetics of paroxetine are not affected by food or antacids. Paroxetine has little or no effect on the pharmacokinetics of digoxin, propranolol and warfarin. 

Warfarin. A double blind parallel group study was performed in which healthy male volunteers were given daily doses of warfarin until a stable prothrombin time (measured as an INR) was achieved. There was no clinically or statistically significant change in INR in subjects who were then dosed with paroxetine or placebo, in addition to warfarin, for 28 days. 

The following tabulated results of this study show that the healthy volunteers who received paroxetine had no significant differences in coagulation factors or the prothrombin time, measured as an INR. This suggests that paroxetine has no effect on warfarin metabolism and, therefore, it would not be expected that patients receiving warfarin therapy would develop an overdosage effect when they start therapy with paroxetine. With respect to platelet function, the overall screening tests and the bleeding time were unchanged after paroxetine therapy. Pharmacokinetic analysis has shown that there appears to be no effect of paroxetine on plasma concentrations of either warfarin enantiomer and no difference in warfarin concentrations between paroxetine dosed and placebo dosed subjects. Please refer to table 1. 
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INR and bleeding time results in warfarin treated subjects given paroxetine or placebo
Paroxetine mean | Placebo mean
Paroxetine:

Parameter | n | Day1 |Day28 | Day1 |Day2s | placebo* | 95%CI
INR 21 158 | 130 | 150 | 1.36 0.92 (0.77-1.09)
Bleeding 23 458 | 486 | 615 | 581 1.00 (0.82-1.23)

time (mins)

*"Point estimates and 95% confidence intervals are adjusted for baseline (day 1) by

covariate analysis




Drugs affecting hepatic metabolism. The metabolism and pharmacokinetics of paroxetine may be affected by the induction or inhibition of drug metabolising enzymes. For example, cimetidine, a known drug metabolising enzyme inhibitor, can increase the bioavailability of paroxetine, whereas phenytoin, a known drug metabolising enzyme inducer, can decrease it. Coadministration of a single dose of paroxetine 30 mg to subjects receiving chronic daily dosing with phenytoin 300 mg, is associated with decreased paroxetine AUC (area under the time concentration curve) and half-life of approximately 30% and an increased incidence of adverse events. 

When paroxetine is to be coadministered with a known drug metabolising enzyme inhibitor, consideration should be given to using doses at the lower end of the range. No initial dosage adjustment is considered necessary when the drug is to be coadministered with known drug metabolising enzyme inducers (e.g. carbamazepine, phenytoin, sodium valproate). Coadministration of paroxetine with other anticonvulsants may also be associated with an increased incidence of adverse experiences. Any subsequent dosage adjustment should be guided by clinical effect (tolerability and efficacy). 

Drugs metabolised by cytochrome P450 2D6. As with other antidepressants, including other selective serotonin reuptake inhibitors (SSRIs), paroxetine inhibits the specific hepatic cytochrome P450 enzyme 2D6 (CYP2D6). This may lead to enhanced plasma levels of those coadministered drugs which are metabolised to a significant extent by this isoenzyme, although the clinical significance of the interaction will depend on the therapeutic window of the affected drug. 

Therefore, coadministration of Paxtine with certain tricyclic antidepressants (e.g. nortriptyline, amitriptyline, imipramine and desipramine), phenothiazine neuroleptics (e.g. perphenazine) and type IC antiarrhythmics (e.g. flecainide) and metoprolol should be approached with caution (dose adjustment of concomitant medicines should be considered). 

Pharmacokinetic interactions with tricyclic antidepressants (TCAs) have been reported for all SSRIs. As for other SSRIs, dosing of paroxetine with tricyclic antidepressants is not recommended as TCA plasma levels may be elevated to levels at which there may be an increased risk of TCA related adverse events in some patients which can be serious. Concomitant therapy has not been evaluated for safety and efficacy. 

The effects of concomitant administration of paroxetine with neuroleptics and antiarrhythmics have not been studied. Coadministration may lead to pharmacokinetic interactions and should therefore be approached with caution because of the potential increased risk of serious adverse events in some patients, e.g. symptoms suggestive of neuroleptic malignant syndrome. 

Thioridazine. Administration of thioridazine alone can lead to QTc interval prolongation with associated serious ventricular arrhythmia such as torsades de pointes and sudden death. As with other drugs which inhibit the hepatic enzyme CYP450 2D6 (including other antidepressants), paroxetine can elevate plasma levels of thioridazine. Therefore, paroxetine should not be administered with thioridazine. 

Drugs metabolised by cytochrome P450 3A4. An in vivo interaction study involving the coadministration under steady-state conditions of paroxetine and terfenadine, a substrate for cytochrome CYP3A4, revealed no significant effect of paroxetine on terfenadine pharmacokinetics. Paroxetine's extent of inhibition of CYP3A4 activity is not likely to be of clinical significance when it is administered with terfenadine or other drugs that are CYP3A4 substrates. 

Procyclidine. Daily administration of paroxetine increases significantly the plasma levels of procyclidine. If anticholinergic effects are seen, the dose of procyclidine should be reduced. 

Psychotropic agents. A study of the interaction between paroxetine and diazepam showed no alteration in the pharmacokinetics of paroxetine that would warrant changes in the dose of paroxetine for patients receiving both drugs. 

Experience in a limited number of healthy subjects has shown that paroxetine does not increase the sedation and drowsiness associated with haloperidol, amylobarbitone or oxazepam when given in combination. 

Serotonergic drugs. As with other SSRIs, coadministration with serotonergic drugs (e.g. MAOIs (see Contraindications), L-tryptophan which is metabolised to serotonin, buspirone and sumatriptan) may lead to an incidence of 5HT associated effects (serotonin syndrome). Symptoms may include agitation, confusion, diaphoresis, hallucinations, hyperreflexia, myoclonus, shivering, tachycardia and tremor. The risk of using paroxetine in combination with other CNS active drugs has not been systematically evaluated. Consequently caution is advised if concomitant administration is required. 

As with other antidepressants, paroxetine should be used with caution in combination with preparations of St. John's wort (Hypericum perforatum), as increased serotonergic effects may occur. 

Lithium. In a study in depressed patients stabilised on lithium, no pharmacokinetic interaction between paroxetine and lithium was observed. However, since there is limited experience in patients, the concurrent administration of paroxetine and lithium should be undertaken with caution. 

HARRISONS

Paroxetine impairs metabolism of the hepatic CYP2D6 isoenzyme pathway at therapeutic doses, resulting in substantial increases in concentrations of other drugs metabolized via the same pathway. Limited clinical data are available; clinicians should use paroxetine cautiously with certain beta blockers, like metoprolol or propranolol. Patients should be advised to report increased effects of these medications, including hypotension or increased dizziness to their health care professional. In addition, one case report of severe hypertension has been reported when paroxetine was added to chronic metoprolol treatment.

ANSWER: E

