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MIFEPRISTONE

CAUTIONS
DRUG INTERACTIONS
DRUG-DRUG INTERACTIONS
J. ST JOHN'S WORT 
1. Summary: Specific drug interactions with mifepristone have not been studied. Based on the metabolism of mifepristone by cytochrome P450 (3A4), however, hypericum may induce mifepristone metabolism and cause decreased levels of mifepristone (Prod Info Mifeprex(TM), 2000). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

DRUGDEX DRUG EVALUATIONS

CONTRACEPTIVES, PROGESTOGEN

CAUTIONS
DRUG INTERACTIONS
DRUG-DRUG INTERACTIONS
CD. ST JOHN'S WORT 
1. Summary: Eleven case reports of breakthrough or changed menstrual bleeding have been reported in women taking oral contraceptives and St. John's Wort (Yue et al, 2000; Ernst, 1999). St. John's Wort has been shown to induce cytochrome P450 3A4 (Roby et al, 2000), and P-glycoprotein in human subjects (Hennessy et al, 2002; Prod Info Ortho Evra(TM), 2001). Until this interaction is more fully characterized, use caution with concomitant use of St. John's Wort and drugs metabolized by CYP3A4 such as oral contraceptives. 

2. Adverse Effect: decreased effectiveness of combination contraceptives 

3. Clinical Management: Use caution with concomitant administration of St. John's Wort and combination contraceptives. This combination may cause breakthrough bleeding and decreased hormonal contraceptive effectiveness. A backup method of contraception is advised. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: excellent 

7. Probable Mechanism: induction of cytochrome P450 3A4 metabolism of estrogen, induction of intestinal P-glycoprotein drug transporter 

8. Literature Reports: 

a. Eight reports of breakthrough bleeding and one case of changed menstrual bleeding have been reported by women aged 23 to 31 years who were taking St. John's Wort and oral contraceptives. Most of the women had been taking oral contraceptives for a long time. The time between coadministration of St. John's Wort and onset of problems was approximately one week for most patients. Induction of CYP 3A4, which metabolizes steroids, is suggested to be the cause (Yue et al, 2000). 

b. Three case reports detail women taking ethinyloestradiol and desogestrel combination contraceptives who experienced breakthrough bleeding while taking hypericum. The author cites the possible mechanism of this interaction as a cytochrome P450 induction by St. John's Wort, causing increased metabolism and consequent lowering of ethynyloestradiol concentrations (Ernst, 1999). 

c. St. John's Wort significantly increased P-glycoprotein expression and associated drug efflux in a randomized, single-blind, placebo-controlled trial of 22 healthy subjects (13 female, 9 male). Subjects received St. John's Wort (Good n' Natural, standardized to 0.15% hypericin) 600 milligrams (mg) (n=15) or placebo (n=7) three times daily for 16 days. P-glycoprotein expression in peripheral blood mononuclear cells increased 4.2-fold with St. John's Wort after 16 days (29.5 +/- 14.3 median fluorescence intensity (MFI, a measure of P-glycoprotein expression) versus 7 +/- 1.9 MFI, p less than 0.05, 95% confidence interval (CI): 13.5, 31.6). Individual variability occurred with a range of 1.09 to 9.06 MFI after St. John's Wort. No change in P-glycoprotein expression occurred in subjects receiving placebo. P-glycoprotein expression returned to baseline 16 days after discontinuing St. John's Wort. Efflux of the known P-glycoprotein substrate rhodamine was increased with St. John's Wort (p less than 0.05); no change in efflux occurred with placebo. Ritonavir (5 micromoles), known to reverse P-glycoprotein drug efflux, was significantly less effective in reducing rhodamine efflux in subjects treated with St. John's Wort (75.4 +/- 16.4% versus 23.9 +/- 15.3%, p less than 0.01, 95% CI: 43.7, 70.1). Three subjects receiving St. John's Wort withdrew from the study, one experienced adverse effects (nausea, dry mouth), and two needed potentially interacting medications. Analyses of 2 capsules from 3 batches of St. John's Wort with high performance liquid chromatography verified the hypericin content to be 0.15%, 0.14%, and 0.15% (Hennessy et al, 2002). 

d. Long-term dosing alters the disposition and efficacy of combination oral contraceptives. Twelve healthy female subjects received a combination oral contraceptive (ethinyl estradiol/norethindrone) for three months. During months 2 and 3, St. John's Wort (SJW) 300 mg was administered three times daily. Follicle stimulating hormone (FSH), luteinizing hormone (LH), progesterone, ethinyl estradiol, and norethindrone concentrations as well as cytochrome P450 3A (CYP 3A) activity were assessed in months 1 and 3. FSH, LH and progesterone concentrations on days 11-16 were not altered by SJW dosing. SJW increased the oral clearance of norethindrone from 8.2 +/- 2.65 L/hr to 9.5 +/- 3.43 L/hr (p less than 0.05). Seven of twelve subjects experienced breakthrough bleeding during month 3, compared to two of twelve in month 1. The authors conclude that long-term SJW administration alters the efficacy and disposition of combination oral contraceptives due to SJW ability to induce intestinal wall CYP 3A. SJW should be used with caution in women taking OC's (Gorksi J et al, 2002). 

CHOLESTYRAMINE

CAUTIONS
DRUG INTERACTIONS
DRUG-DRUG INTERACTIONS
A. ACETAMINOPHEN 
1. Summary: In a controlled study the concurrent use of cholestyramine and acetaminophen resulted in significantly lower plasma levels when compared to acetaminophen given alone (Dordoni et al, 1973). 

2. Adverse Effect: decreased acetaminophen effectiveness 

3. Clinical Management: If both drugs are required, give acetaminophen one hour prior to or three to four hours after cholestyramine. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased acetaminophen absorption 

B. ACIPIMOX 
1. Summary: Cholestyramine has not been shown to adversely affect the pharmacokinetics of acipimox. In one study, administration of cholestyramine 4 g concomitantly with acipimox 150 mg, followed by cholestyramine 4 g 8 and 16 hours later, did not produce significant variation in plasma acipimox concentrations. While it did cause a small delay in time to peak concentration, this was similar to the delay induced when acipimox is administered with food. Acipimox may be administered with cholestyramine if required (De Paolis et al, 1986). 

2. Severity: none 

3. Onset: not specified 

4. Documentation: poor 

C. AMIODARONE 
1. Summary: One study has demonstrated a reduction in amiodarone concentrations when administered concurrently with cholestyramine (Nitsch & Luderitz, 1986). 

2. Adverse Effect: decreased amiodarone effectiveness 

3. Clinical Management: Monitor amiodarone levels and efficacy if cholestyramine is added to or deleted from therapy. A dosage adjustment for amiodarone may be required. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: reduction of enterohepatic circulation of amiodarone 

8. Literature Reports: 

a. Eleven patients were given either a single dose of amiodarone (400 mg) alone or with 4 grams of cholestyramine. The mean amiodarone concentration was reduced by approximately 50%, when given with the cholestyramine (as measured 7.5 hours post amiodarone dosing) (Nitsch & Luderitz, 1986). 

D. ANISINDIONE 
1. Summary: Cholestyramine can bind oral anticoagulants in the gut and limit their absorption, thus impairing their activity. Separating the doses of the drugs by several hours may lessen the impact of this interaction, but because anisindione undergoes enterohepatic recirculation, time separation of the doses will not eliminate the problem (Jahnchen et al, 1978; Meinertz et al, 1977a). 

2. Adverse Effect: decreased anticoagulant effectiveness 

3. Clinical Management: This combination should be avoided. Colestipol is an alternative in patients requiring a bile sequestrant which is less likely to interact significantly with anisindione. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: decreased anisindione absorption 

E. ASPIRIN 
1. Summary: Brunk et al (1971) report a study of 12 patients administered 8 g of oral cholestyramine three times daily for one week. Following administration of aspirin on or with cholestyramine at different time intervals it was found that if cholestyramine and aspirin were administered at least one half hour apart, serum levels of salicylate would be relatively unaffected by the drug interaction. 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

F. BEZAFIBRATE 
1. Summary: Concomitant use of bezafibrate with cholestyramine has been reported to result in a significant reduction in the absorption of bezafibrate by 50% (Monk & Todd, 1987). 

2. Adverse Effect: decreased bezafibrate effectiveness 

3. Clinical Management: Cholestyramine should be administered at least two hours before bezafibrate to minimize reductions in bezafibrate bioavailability. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: decreased bezafibrate absorption 

G. CARBAMAZEPINE 
1. Summary: In a cross-over study involving six healthy volunteers, cholestyramine 8 g administered immediately after carbamazepine 400 mg did not result in an alteration of the carbamazepine absorption. Maximum concentration (Cmax), area under the concentration-time curve (AUC), and time to maximum concentration (tmax) of carbamazepine were all unchanged in the presence of cholestyramine (Neuvonen et al, 1988). 

2. Severity: none 

3. Onset: not specified 

4. Documentation: poor 

H. CEPHALEXIN 
1. Summary: Concomitant cephalexin and cholestyramine therapy significantly reduces cephalexin absorption (Parsons et al, 1975; Parsons & Paddock, 1975). 

2. Adverse Effect: decreased cephalexin effectiveness 

3. Clinical Management: Administer cephalexin either one hour before or four to six hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased cephalexin absorption 

I. CERIVASTATIN 
1. Summary: In healthy subjects, cerivastatin area under the concentration-time curve (AUC) was decreased by 22% and the peak cerivastatin serum level was decreased by 40% when given concurrently with cholestyramine. This interaction can be minimized by the administration of cholestyramine one hour before the evening meal and the administration of cerivastatin four hours after the same evening meal, which results in only an 8% decrease of the cerivastatin AUC (Prod Info Baycol(R), 1999; Muck et al, 1997). 

2. Adverse Effect: reduced cerivastatin absorption and clinical efficacy 

3. Clinical Management: Space doses of cerivastatin and cholestyramine at least two hours apart to minimize this interaction. Administration of cholestyramine before the evening meal and the administration of cerivastatin at bedtime is preferred. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of cerivastatin 

8. Literature Reports: 

a. Twelve healthy male volunteers received single oral doses of cerivastatin 200 mcg with 250 mL of water or with cholestyramine 12 g in a controlled, randomized, nonblind two-way crossover study. Drugs were administered under fasting conditions, and a seven-day washout interval elapsed between the study phases. The cerivastatin area under the concentration-time curve (AUC) decreased from 10.3 mcg/h/L to 8.10 mcg/h/L when cholestyramine was coadministered. Likewise, the maximum concentration (Cmax) decreased from 2.28 mcg/L to 1.33 mcg/L, and the time to maximum concentration (tmax) increased from 2.5 hours to 3.0 hours. The half-life (t1/2) also increased from 2.2 hours to 2.6 hours in the presence of cholestyramine (Muck et al, 1997). 

b. In a study involving 12 healthy Caucasian males, the influence of cholestyramine pretreatment on cerivastatin pharmacokinetics was investigated. Subjects received the following treatments during this controlled, randomized, nonblind, four-way crossover study: cerivastatin 300 mcg at the beginning of dinner, cholestyramine 12 g one hour before dinner and cerivastatin 300 mcg at the beginning of dinner, cerivastatin 300 mcg four hours after dinner, and cholestyramine 12 g one hour before dinner and cerivastatin 300 mcg four hours after dinner. Cerivastatin area under the concentration-time curve (AUC) decreased 8% when administered five hours apart from cholestyramine and 16% when administered at only a one-hour interval. Maximum concentration (Cmax) decreased approximately 32%, despite of the time of cholestyramine administration (Muck et al, 1997). 

J. CHLOROQUINE 
1. Summary: Gendrel et al (1990) reported a reduction in bioavailability (plasma levels) for chloroquine when administered with cholestyramine. 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

K. CHLOROTHIAZIDE 
1. Summary: Cholestyramine has been shown to bind chlorothiazide and hydrochlorothiazide (Hunninghake et al, 1982). 

2. Adverse Effect: decreased chlorothiazide effectiveness 

3. Clinical Management: If used concurrently, the diuretic dose should be given at least four hours before cholestyramine. An increase in the dose of the diuretic may be required. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of chlorothiazide by cholestyramine in the gut 

L. CHOLECALCIFEROL 
1. Summary: Concomitant administration of cholestyramine resin and fat soluble vitamins may cause malabsorption of these vitamins. If vitamin deficiency becomes a problem, supplemental oral vitamin administration may be required (Prod Info Questran(R), 1993). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

M. CLOPAMIDE 
1. Summary: Cholestyramine binds to clopamide in the gut, resulting in decreased absorption and decreased effectiveness of clopamide (Fachinfo Brinaldix(R), 1995). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

N. CYCLOSPORINE 
1. Summary: Cholestyramine had no significant effect on average cyclosporine levels when concomitantly administered to cardiac transplant patients (Keogh et al, 1988). However, due to substantial individual variation, it is recommended that when cyclosporine and cholestyramine are concomitantly prescribed, the doses should be separated. 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

O. DICLOFENAC 
1. Summary: Single doses of colestipol 10 g, cholestyramine 8 g, or placebo were administered following a dose of diclofenac 100 mg to healthy volunteers in a randomized, crossover study that consisted of three phases. Results showed that the area under the concentration-time curve (AUC) of diclofenac was decreased by 33% and 62% in the presence of colestipol and cholestyramine, respectively. Maximum concentration (Cmax) was also reduced by colestipol (58%) and cholestyramine (75%) (Al-Balla et al, 1994). 

2. Adverse Effect: decreased diclofenac bioavailability 

3. Clinical Management: Space the administration of cholestyramine and diclofenac as far apart as possible and monitor the patient for diclofenac efficacy. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased diclofenac absorption in the gastrointestinal tract 

8. Literature Reports: 

a. Six healthy male volunteers participated in a randomized crossover study which consisted of three phases to determine the effect of the bile resins colestipol and cholestyramine on the pharmacokinetics of diclofenac. Each subject ingested a single dose of diclofenac 100 mg on three occasions, followed by either cholestyramine 8 g, colestipol 10 g, or water. These doses of colestipol and cholestyramine were chosen because they are standard doses used in the treatment of hypercholesterolemia. Cholestyramine decreased the mean area under the concentration-time curve (AUC) of diclofenac by 62% (4196.5 ng/h/mL vs. 1605.2 ng/h/mL). Maximum concentration (Cmax) of diclofenac was also decreased from 3355.3 ng/mL to 838.5 ng/mL, representing a 75% reduction. Because approximately 30% to 35% of a diclofenac dose undergoes enterohepatic cycling, separating the times of administration of diclofenac and cholestyramine may not completely eliminate the possibility of this interaction (Al-Balla et al, 1994). 

P. DICUMAROL 
1. Summary: Cholestyramine has been shown to decrease absorption of oral anticoagulants. Separating the doses of the drugs by several hours may lessen the impact of this interaction but since dicumarol undergoes enterohepatic recirculation, time separation of the doses will not eliminate the problem (Meinertz et al, 1977; Jahnchen et al, 1978; Meinertz et al, 1977a). 

2. Adverse Effect: decreased dicumarol effectiveness 

3. Clinical Management: It is best to avoid use of cholestyramine in patients on coumarins if at all possible. Colestipol is a preferable agent in patients requiring a bile sequestrant. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: good 

7. Probable Mechanism: decreased dicumarol absorption, interference with enterohepatic recycling 

Q. DIGITOXIN 
1. Summary: Cholestyramine can bind digitoxin in the gastrointestinal tract and alter its enterohepatic recycling, thereby altering the plasma level of digitoxin and its half-life (Carruthers & Dujovne, 1980; Baciewicz et al, 1983). Digitoxin toxicity has been successfully treated with cholestyramine (Pieroni & Fisher, 1981; Bazzano & Bazzano, 1972). 

2. Adverse Effect: decreased digitoxin effectiveness 

3. Clinical Management: Since cholestyramine binds digitoxin in the gastrointestinal tract, administer digitoxin two hours before or four to six hours after cholestyramine. If this is not possible, separate administration times as much as possible. During concurrent therapy, monitor digitoxin serum levels closely and observe the patient for changes in response to digitoxin. Digitoxin dosage adjustments may be necessary when starting or stopping cholestyramine. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: good 

7. Probable Mechanism: decreased digitoxin absorption 

8. Literature Reports: 

a. Bazzano & Bazzano (1972) studied ten patients to examine the effects of cholestyramine and colestipol on digitalis therapy. Patients received 15 grams per day of colestipol, 12 grams per day of cholestyramine, or placebo 1.5 hours after the administration of either digoxin or digitoxin. Administration of colestipol or cholestyramine 1.5 hours after the cardiac glycoside, for long periods of time, was found to have no significant effect on serum cardiac glycoside levels compared to placebo. 

b. Caldwell et al (1971) reported that concomitant administration of digitoxin and cholestyramine can result in a reduction of digitoxin half-life from 11.5 days to 6.6 days, presumably by interruption of the enterohepatic circulation of digitoxin. Digitoxin toxicity has been treated with cholestyramine with some success (Bazzano & Bazzano, 1972a). 

c. Carruthers & Dujovne (1980) studied the effects of cholestyramine and spironolactone on the elimination rate of digitoxin in six healthy volunteers. Subjects received digitoxin 0.1 mg to 0.15 mg for 30 days until steady-state plasma digitoxin levels were achieved. On day 31, the subjects were randomized to four treatment phases in which they received cholestyramine 4 grams eight times per day and spironolactone 300 mg per day, or a matched placebo of either drug. Not all of the subjects completed the four treatment phases. Coadministration of cholestyramine with digitoxin resulted in a decrease in digitoxin half-life from 141.6 hours to 84.4 hours. 

d. Pieroni & Fisher (1981) reported the case of a 72-year old woman who was admitted to the hospital complaining of anorexia, vomiting, weakness, visual disturbances, and heartbeat irregularities. The patient was taking digitoxin 0.2 mg four times daily and diazepam 5 mg three times daily in addition to aspirin as needed. On admission, the patient had a blood pressure was 100/56 mm Hg and an ECG showed marked atrioventricular block, short QT interval, and periods of sinus arrest. Digitoxin level was measured to be 92 ng/mL (normal range 15 to 26 ng/mL). Fifteen hours later, the digitoxin level continued to be high, at 89 ng/mL. After the patient was started on cholestyramine 4 grams every six hours, the decrease in serum digitoxin levels was notably enhanced. By the time that cholestyramine therapy was discontinued, which was approximately 165 hours after the last dose of digitoxin, the digitoxin level had dropped to 31.5 ng/mL. The patient began to note improvement in symptoms and the degree of atrioventricular block gradually decreased. 

R. DIGOXIN 
1. Summary: Cholestyramine can bind digoxin in the gastrointestinal tract and alter its enterohepatic recycling, thereby lowering the plasma level and half-life of digoxin (Neuvonen et al, 1988; Brown et al, 1978). 

2. Adverse Effect: decreased digoxin effectiveness 

3. Clinical Management: Since cholestyramine binds digoxin in the gastrointestinal tract, administer digoxin two hours before or four to six hours after cholestyramine. If this is not possible, separate administration times as much as possible. During concurrent therapy, monitor digoxin serum levels closely and observe the patient for changes in response to digoxin. Digoxin dosage adjustments may be necessary when starting or stopping cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: good 

7. Probable Mechanism: decreased digoxin absorption 

8. Literature Reports: 

a. Concomitant digoxin and cholestyramine therapy has resulted in impaired absorption of digoxin (Hall et al, 1977; Brown et al, 1978). In a cross-over study involving six healthy volunteers, cholestyramine 8 g administered immediately after digoxin 0.25 mg resulted in a decrease in the digoxin absorption by 30% to 40%. Maximum concentration (Cmax) decreased from 1.1 mcg/L to 0.7 mcg/L, and the area under the concentration-time curve (AUC) of digoxin fell from 14.3 mcg/L/h to 8.6 mcg/L/h (Neuvonen et al, 1988). 

S. DOXEPIN 
1. Summary: In a case report, concomitant administration of doxepin and cholestyramine resulted in significant decreases in doxepin serum levels and a deterioration of the depression for the patient (Geeze et al, 1988). This was presumably related to a reduction in the absorption of doxepin and occurred despite separation of the doses by six hours. However, the patient had multiple medical problems, including a previous hemigastrectomy with pyloroplasty for peptic ulcer disease; this may also have affected the absorption of doxepin. More studies are required to evaluate this interaction in patients with normal gastrointestinal tracts. 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

T. DOXERCALCIFEROL 
1. Summary: Cholestyramine may impair the intestinal absorption of fat-soluble vitamins, including doxercalciferol (Prod Info Hectorol(TM), 1999). 

2. Adverse Effect: reduced doxercalciferol efficacy 

3. Clinical Management: The timing of administration of cholestyramine and doxercalciferol should be spaced apart as far as possible to minimize the impairment of doxercalciferol absorption. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of doxercalciferol by cholestyramine 

U. ENTACAPONE 
1. Summary: Because entacapone is excreted via the bile, caution should be exercised when other drugs which are known to interfere with biliary excretion, glucuronidation, or intestinal beta-glucuronidase are coadministered, including cholestyramine (Prod Info Comtan(R), 1999). 

2. Adverse Effect: an increased risk of enhanced entacapone adverse effects (diarrhea, dyskinesias) 

3. Clinical Management: If entacapone and cholestyramine are coadministered, monitor the patient for signs of excessive entacapone adverse effects. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: poor 

7. Probable Mechanism: reduced entacapone biliary excretion 

V. FENOFIBRATE 
1. Summary: Concomitant use of fenofibrate with cholestyramine may result in a significant reduction in the absorption of fenofibrate. Fenofibrate should be administered at least one hour before or four to six hours after cholestyramine (Prod Info TriCor(TM), 1998). 

2. Adverse Effect: decreased fenofibrate effectiveness 

3. Clinical Management: Fenofibrate should be administered at least one hour before or four to six hours after cholestyramine to minimize reductions in fenofibrate bioavailability. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased fenofibrate absorption 

W. FLUVASTATIN 
1. Summary: Cholestyramine has been shown to significantly reduce the bioavailability of fluvastatin when given as combination therapy (Smith et al, 1993). When fluvastatin was given two hours after the cholestyramine, the AUC decreased by 89%; when given four hours apart, the AUC decreased by 51%. Although combination therapy appears to substantially enhance efficacy when given four hours apart (31% reduction in LDL cholesterol versus 19% with either agent alone), it is not known if this enhanced efficacy is maintained when doses are separated by a shorter time interval. 

2. Adverse Effect: decreased fluvastatin effectiveness 

3. Clinical Management: Advise patients to take fluvastatin at least two hours after a dose of cholestyramine. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of fluvastatin to the cholestyramine resin 

8. Literature Reports: 

a. A group of three studies was conducted to evaluate the effect of cholestyramine on fluvastatin bioavailability and the efficacy of combined therapy (Smith et al, 1993). 

b. In the first study, nineteen healthy men were administered fluvastatin 20 mg in solution either two hours after or concurrently with cholestyramine 8 g after an overnight fast. Comparing concurrent administration with fluvastatin given alone, the AUC and Cmax decreased by 89% and 96%, respectively. Tmax increased by about 65%. Comparison of fluvastatin administration two hours after cholestyramine with fluvastatin given alone showed a decrease of just over 50% in both AUC and Cmax, with Tmax again increasing by about 65% (Smith et al, 1993). 

c. In a second study, after an eight hour fast and four hours after taking cholestyramine 8 g with an evening meal, 20 healthy men were given fluvastatin 20 mg in capsule form. The combined effects of the meal and cholestyramine resulted in decreased fluvastatin AUC (by 51%) and Cmax (by 82%) and a 2.8-fold increase in Tmax (Smith et al, 1993). 

d. In the third study, a placebo-controlled, randomized study was conducted in 224 hypercholesterolemic patients who were randomized to receive either placebo or fluvastatin 20 mg in addition to randomized open-label cholestyramine 8 g twice daily to half the study population. Cholestyramine was given with the morning and evening meals and fluvastatin or placebo were given four hours after the evening meal. Reductions in LDL-C from baseline of 19.4% and 19.2% were seen with fluvastatin alone and cholestyramine alone, respectively. The combination of the two drugs resulted in a 31.4% LDL-C reduction, indicating an additive therapeutic effect that is more relevant clinically than the pharmacokinetic interaction with this dosing schedule (Smith et al, 1993). 

X. FUROSEMIDE 
1. Summary: The interference of the anion-exchange resin cholestyramine with furosemide has been shown to result in a marked decrease in furosemide serum concentrations (Neuvonen et al, 1988). This effect has also been shown in thiazide diuretics (Hunninghake et al, 1982; Hunninghake & Hibbard, 1986). 

2. Adverse Effect: decreased furosemide effectiveness 

3. Clinical Management: If furosemide is used concurrently with cholestyramine, give the cholestyramine four hours after the diuretic and monitor the diuretic effect. A dosage adjustment for furosemide may be required. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: good 

7. Probable Mechanism: binding of furosemide by cholestyramine 

8. Literature Reports: 

a. In a cross-over study involving six healthy volunteers, cholestyramine 8 g administered immediately after furosemide 40 mg resulted in a decrease in the furosemide absorption by 95%. Maximum concentration (Cmax) decreased from 1.2 mg/L to 0.05 mg/L, and the area under the concentration-time curve (AUC) of furosemide fell from 3.5 mg/L/h to 0.22 mg/L/h. The 4-hour diuretic response to furosemide was also reduced from a control value of 1510 mL to 350 mL in the presence of cholestyramine (Neuvonen et al, 1988). 

Y. GLIPIZIDE 
1. Summary: Concurrent use of cholestyramine and glipizide may reduce the bioavailability of glipizide, resulting in higher blood glucose in some patients (Kivisto & Neuvonen, 1990). 

2. Adverse Effect: decreased glipizide effectiveness; increased blood glucose 

3. Clinical Management: To minimize an increase in blood glucose concentration, separate the doses of the two drugs by two or more hours and monitor glucose levels. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: decreased glipizide absorption 

8. Literature Reports: 

a. In six healthy subjects, the concurrent use of cholestyramine 8 grams decreased the bioavailability of glipizide 5 mg. The peak glipizide concentration was reduced by 33% and the bioavailability was reduced by about 30%. When this combination is required, monitor for a possible slight rise in glucose (Kivisto & Neuvonen, 1990). 

Z. HYDROCHLOROTHIAZIDE 
1. Summary: Cholestyramine has been shown to bind chlorothiazide and hydrochlorothiazide (Hunninghake et al, 1982; Lam & Shepherd, 1990; Hunninghake & Hibbard, 1986). 

2. Adverse Effect: decreased hydrochlorothiazide effectiveness 

3. Clinical Management: If used concurrently, the diuretic dose should be given at least four hours before cholestyramine. However, even with staggering the dosing, a reduction of up to 35% in hydrochlorothiazide absorption may occur. An increase in the dose of the diuretic may be required. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of hydrochlorothiazide by cholestyramine in the gut 

AA. HYDROCORTISONE 
1. Summary: Concurrent use of cholestyramine may lower hydrocortisone concentrations (Johansson et al, 1978). 

2. Adverse Effect: decreased hydrocortisone effectiveness 

3. Clinical Management: If both drugs are required, stagger administration times and consider increasing hydrocortisone dosage. 

4. Severity: minor 

5. Onset: delayed 

6. Documentation: fair 
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7. Probable Mechanism: decreased hydrocortisone absorption 

8. Literature Reports: 

a. In a controlled study, the concurrent use of cholestyramine 4 g and a single oral dose of hydrocortisone 50 mg resulted in lower peak cortisol levels and delayed time to peak levels, indicating both reduction and delay in hydrocortisone absorption. This action of cholestyramine appears to be dose-dependent (Johansson et al, 1978). 

b. The case report of an interaction between colestipol and hydrocortisone (Nekl & Aron, 1993) supports the assumption of an interaction between bile acid sequestering resins and hydrocortisone. 

AB. IOPANOIC ACID 
1. Summary: Concurrent administration of iopanoic acid and cholestyramine has been reported to result in abnormal cholecystography. In vitro studies have shown that cholestyramine has a high affinity for iopanoic acid (Prod Info Telepaque(R), 1995). To avoid nonvisualization or poor visualization, discontinue cholestyramine long enough before oral cholecystography to allow complete evacuation of cholestyramine from at least the small intestine. 

2. Adverse Effect: abnormal cholecystography results 

3. Clinical Management: Discontinue cholestyramine long enough to allow complete evacuation of the drug from at least the small intestine before administering iopanoic acid for oral cholecystography. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: inhibition of iopanoic acid absorption 

AC. IRON 
1. Summary: Concomitant cholestyramine and iron administration may result in the binding of iron in the GI tract preventing its absorption. Although the significance of this interaction is not established, it appears that cholestyramine may impair the absorption of dietary iron (Thomas et al, 1971). 

2. Adverse Effect: decreased iron effectiveness 

3. Clinical Management: To prevent cholestyramine from binding dietary iron, separate administration of each drug by at least four hours. 

4. Severity: minor 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: cholestyramine binds iron 

AD. LEFLUNOMIDE 
1. Summary: Cholestyramine 8 g three times daily for one day reduced the plasma levels of the active leflunomide metabolite by 40% in 24 hours and by 49% to 65% in 48 hours in three healthy volunteers. The administration of cholestyramine is recommended in patients who require a drug elimination procedure or in cases of leflunomide overdose, but should not be routinely administered concurrently with leflunomide (Prod Info Arava(TM), 1998). 

2. Adverse Effect: reduced leflunomide efficacy 

3. Clinical Management: Leflunomide and cholestyramine should not be coadministered unless a drug elimination procedure is being performed. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of the active leflunomide metabolite by the resin 

AE. LEVOTHYROXINE 
1. Summary: Cholestyramine (and potentially other anion exchange resins) binds both thyroid and thyroxine preparations, reducing absorption, potentially leading to loss of thyroid effect (Northcutt et al, 1969). 

2. Adverse Effect: decreased levothyroxine effectiveness 

3. Clinical Management: Where possible, dose thyroid hormone at least one hour before or up to four to sox hours after anion exchange resin dosing. Monitor thyroid function and adjust thyroid dose to maintain euthyroid condition. Consider use of alternative hypocholesteremic agents such as lovastatin. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: decreased levothyroxine absorption 

8. Literature Reports: 

a. Significant elevations in TSH (thyroid-stimulating hormone) developed when cholestyramine was administered concomitantly with levothyroxine in a 51-year-old, hypothyroid patient. TSH levels normalized following the discontinuation of cholestyramine. A dosing interval of at least 6 hours should separate the administration of bile acid sequestrants and levothyroxine (Harmon & Seifert, 1991). 

AF. LIOTHYRONINE 
1. Summary: Cholestyramine (and potentially other anion exchange resins) binds both thyroid and thyroxine preparations, reducing absorption, potentially leading to loss of thyroid effect (Northcutt et al, 1969). 

2. Adverse Effect: decreased thyroid effectiveness 

3. Clinical Management: Where possible, dose thyroid hormone at least one hour before or up to four to six hours after anion exchange resin dosing. Monitor thyroid function and adjust thyroid dose to maintain euthyroid condition. Consider use of alternative hypocholesteremic agents such as lovastatin. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: decreased liothyronine absorption 

AG. LORAZEPAM 
1. Summary: The combination of cholestyramine plus neomycin may enhance the elimination of lorazepam, however, the clinical significance of this is unknown. Patients should be monitored for a reduced response to lorazepam if the combination of cholestyramine and neomycin is also administered. Separating the doses of lorazepam from neomycin and cholestyramine may not prevent the interaction due to the apparent enterohepatic circulation of lorazepam (Herman et al, 1989). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

AH. MELOXICAM 
1. Summary: A recirculation pathway for meloxicam may exist in the gastrointestinal tract. This results in an increase in clearance of meloxicam by approximately 50%, a decrease in half-life from 19.2 hours to 12.5 hours, as well as a reduction in the area under the curve by 35% (Prod Info Mobic(R), 2000). 

2. Adverse Effect: an increased clearance of meloxicam 

3. Clinical Management: Clinicians should be aware that pretreatment with cholestyramine for four days may increase the clearance of meloxicam by 50%. This results in a 35% reduction in the area under the curve, as well as a decrease in half-life from 19.2 hours to 12.5 hours. The clinical relevance of this interaction is not well established. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: unknown 

AI. METHACYCLINE 
1. Summary: Concomitant cholestyramine and tetracycline administration may reduce or delay tetracycline absorption. It is suggested that these agents not be given at the same time. Tetracyclines should be given at least one hour before or four to six hours after the cholestyramine resin (Prod Info Questran(R), 1997). 

2. Adverse Effect: decreased methacycline concentrations 

3. Clinical Management: Methacycline should be given at least one hour before or four to six hours after the cholestyramine resin. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of methacycline by cholestyramine resin 

AJ. METHOTREXATE 
1. Summary: Cholestyramine may enhance the nonrenal elimination of methotrexate by interrupting the enterohepatic circulation of methotrexate (Erttmann & Landbeck, 1985). 

2. Adverse Effect: decreased methotrexate effectiveness 

3. Clinical Management: If clinically possible, separate doses of methotrexate and cholestyramine as much as possible. If these drugs are administered together, monitor methotrexate serum levels, especially with high doses of methotrexate. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: cholestyramine binding of methotrexate, decreased enterohepatic recycling 

AK. METRONIDAZOLE 
1. Summary: Concomitant administration of oral metronidazole and cholestyramine reduces the absorption of metronidazole. The bioavailability of metronidazole was decreased by 21% in a single dose study with healthy volunteers (Molokhia et al, 1987). 

2. Adverse Effect: decreased metronidazole effectiveness 

3. Clinical Management: The dosing regimens for these two drugs should be separated as much as possible. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased metronidazole absorption 

AL. MYCOPHENOLATE MOFETIL 
1. Summary: Plasma concentrations of mycophenolate mofetil may be significantly reduced when coadministered with cholestyramine. Twelve healthy volunteers pretreated with cholestyramine 4 grams three times daily for four days had a decreased area under the concentration-time curve (AUC) of mycophenolic acid following a single dose of mycophenolate mofetil 1.5 g. This interaction is thought to be due to an interruption of the enterohepatic recirculation due to binding of mycophenolic glucuronide with cholestyramine in the intestine (Prod Info CellCept(R), 1998). 

2. Adverse Effect: reduced mycophenolate mofetil efficacy 

3. Clinical Management: It is recommended that mycophenolate mofetil and cholestyramine not be coadministered. 

4. Severity: major 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: lowered enterohepatic recirculation of mycophenolate mofetil and its metabolites 

AM. NIACIN 
1. Summary: Concurrent administration of niacin and cholestyramine may affect the absorption of niacin. In an in vitro study, 10% to 30% of available niacin was bound to cholestyramine (Prod Info Niaspan(R), 1997). 

2. Adverse Effect: decreased niacin absorption 

3. Clinical Management: If used concurrently, at least four to six hours should elapse between the ingestion of cholestyramine and niacin. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: binding of niacin to cholestyramine 

AN. PENICILLIN G 
1. Summary: Concomitant cholestyramine and penicillin G administration may cause a reduction or delay in the absorption of penicillin G. When therapy with both of these agents is required, it is suggested that alternative dosing regimens be established. Penicillin G should be given at least one hour before or four to six hours after the cholestyramine resin (Prod Info Questran(R), 1993). 

2. Adverse Effect: decreased penicillin G absorption 

3. Clinical Management: Administer penicillin G at least one hour before or four to six hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of penicillin G by the cholestyramine resin 

AO. PHENOBARBITAL 
1. Summary: Concomitant cholestyramine and phenobarbital administration may result in a reduction or delay of phenobarbital absorption. The interval between the administration of phenobarbital should be as long as possible, with phenobarbital being administered at least one hour before or four to six hours after cholestyramine (Prod Info Questran(R), 1993). 

2. Adverse Effect: decreased phenobarbital absorption 

3. Clinical Management: Administer phenobarbital at least one hour before or four to six hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of phenobarbital by cholestyramine resin 

AP. PHENPROCOUMON 
1. Summary: Cholestyramine can bind oral anticoagulants in the gut and limit their absorption, thus impairing their activity. Separating the doses of the drugs by several hours may lessen the impact of this interaction but since phenprocoumon undergoes enterohepatic recirculation, time separation of the doses will not eliminate the problem (Jahnchen et al, 1978; Meinertz et al, 1977a). 

2. Adverse Effect: decreased anticoagulant effectiveness 

3. Clinical Management: It is best to avoid use of cholestyramine in patients on coumarins if at all possible. Colestipol is an acceptable alternative in patients requiring a bile sequestrant. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: good 

7. Probable Mechanism: decreased phenprocoumon absorption 

8. Literature Reports: 

a. Cholestyramine 4 g TID given orally doubles the total clearance of phenprocoumon. When phenprocoumon is given intravenously, the elimination is increased by cholestyramine due to an interruption in the enterohepatic circulation of the drug (Meinertz et al, 1977). This phenomenon was used therapeutically in a case of suicidal overdose with phenprocoumon. The half-life of phenprocoumon was reduced from 6.8 days to 3.5 days during the administration of cholestyramine 4 g TID for 10 days (Meinertz et al, 1977a). 

AQ. PHENYLBUTAZONE 
1. Summary: Concomitant cholestyramine and phenylbutazone administration may interfere with phenylbutazone absorption. Cholestyramine is an anion exchange resin that potentially binds acidic drugs such as phenylbutazone. At this time it is recommended that phenylbutazone be administered at least one hour before or four to six hours after cholestyramine dosing (Gallo et al, 1965; Prod Info Questran(R), 1993). 

2. Adverse Effect: decreased phenylbutazone absorption 

3. Clinical Management: Administer phenylbutazone at least one hour before or four to six hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of phenylbutazone by cholestyramine resin 

AR. PHENYTOIN 
1. Severity: none 

2. Onset: not specified 

3. Documentation: poor 

4. Literature Reports: 

a. In a randomized, non-blinded, placebo-controlled, crossover investigation, Callaghan et al (1983) demonstrated that cholestyramine does not produce a clinically or statistically significant decrease in phenytoin absorption. Colestipol produces a slight increase in phenytoin absorption, but the bioavailability of phenytoin is not altered. The bioavailability of phenytoin is also not altered with concurrent cholestyramine administration (Callaghan et al, 1983). 

b. Concomitant administration of cholestyramine and phenytoin resulted in no significant effect on the bioavailability of phenytoin (Barzaghi et al, 1988). In this study, oral phenytoin was given in doses of 400 mg alone and on day 3 of a 5-day treatment course with oral cholestyramine 4 g four times a day; phenytoin was given 2 minutes after the morning dose of cholestyramine. There was a trend towards more rapid phenytoin absorption when given with cholestyramine, however, this did not reach statistical significance. 

AS. PIROXICAM 
1. Summary: In eight healthy males the concurrent use of cholestyramine 4 g three times daily and piroxicam 20 mg orally resulted in an increased clearance, decreased half-life (28 hours vs 46 hours), and a decreased concentration of piroxicam (Guentert et al 1988). Cholestyramine is an anion-exchange resin which binds acidic drugs in the gut. 

2. Adverse Effect: decreased piroxicam effectiveness 

3. Clinical Management: Monitor the patient for a decreased response to piroxicam. Where possible administer piroxicam at least four hours before cholestyramine. If necessary, consider using a different cholesterol lowering agent. 

4. Severity: minor 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: decreased piroxicam absorption 

AT. PRAVASTATIN 
1. Summary: When given concurrently with cholestyramine, the area under the concentration-time curve of pravastatin is decreased approximately 40% to 50%. Therefore, pravastatin should be given at least one hour before or four hours after cholestyramine to avoid a decrease in the bioavailability of pravastatin (Prod Info Pravachol(R), 1998). 

2. Adverse Effect: reduced effectiveness of pravastatin 

3. Clinical Management: When coadministering cholestyramine and pravastatin, the pravastatin dose should be given at least one hour before or at least four hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased bioavailability of pravastatin 

AU. RALOXIFENE 
1. Summary: Cholestyramine has caused a 60% decrease in the absorption and enterohepatic cycling of raloxifene, which may result in a reduction of the clinical efficacy of raloxifene (Prod Info Evista(R), 2000). 

2. Adverse Effect: reduced raloxifene absorption and clinical efficacy 

3. Clinical Management: Do not administer cholestyramine and raloxifene concurrently. If both therapies are necessary, space the administration of the drugs as far apart as possible. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of raloxifene by cholestyramine 

AV. SULINDAC 
1. Summary: Cholestyramine has been shown to reduce the bioavailability of sulindac (Malloy et al, 1994). 

2. Adverse Effect: decreased sulindac plasma levels 

3. Clinical Management: Reductions in sulindac bioavailability are minimized, although not completely avoided, when sulindac is given three hours before the cholestyramine. Sulindac and cholestyramine should be administered at least three hours apart. 

4. Severity: minor 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased sulindac bioavailability 

8. Literature Reports: 

a. The influence of cholestyramine on the pharmacokinetics of sulindac was examined in six healthy volunteers (Malloy et al, 1994). The area under the curve (AUC) was significantly decreased in both sulindac and its major metabolite, sulindac sulfide. The decrease in AUC occurred when sulindac and cholestyramine were given concomitantly, as well as when sulindac was given 3 hours before the cholestyramine. However the magnitude of the decrease in the AUC was less when the agents were staggered. It is recommended that sulindac and cholestyramine be administered at least 3 hours apart to minimize the effect on bioavailability. 

AW. TENOXICAM 
1. Summary: In eight healthy males, the concurrent use of cholestyramine and tenoxicam resulted in a increased clearance, decreased half-life (32 vs 67 hours), and a decreased concentration of tenoxicam (Guentert et al, 1988). Cholestyramine is an anion-exchange resin which binds acidic drugs in the gut. 

2. Adverse Effect: decreased tenoxicam effectiveness 

3. Clinical Management: Monitor the patient for a decreased response to tenoxicam. Where possible administer tenoxicam at least four hours prior to cholestyramine. If necessary, consider using a different cholesterol lowering agent. 

4. Severity: minor 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: decreased tenoxicam absorption 

AX. TETRACYCLINE 
1. Summary: Concomitant cholestyramine and tetracycline administration may result in a reduction or delay of tetracycline absorption. It is suggested that these agents not be given at the same time. Tetracycline should be given at least one hour before or four to six hours after the cholestyramine resin (Prod Info Questran(R), 1993). 

2. Adverse Effect: decreased tetracycline absorption 

3. Clinical Management: Administer tetracycline at least one hour before or four to six hours after cholestyramine. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of tetracycline by cholestyramine resin 

AY. THYROGLOBULIN 
1. Summary: Cholestyramine (and potentially other anion exchange resins) binds both thyroid and thyroxine preparations, reducing absorption, potentially leading to loss of thyroid effect (Northcutt et al, 1969). 

2. Adverse Effect: decreased thyroid effectiveness 

3. Clinical Management: Where possible, dose thyroid hormone at least one hour before or up to four to six hours after anion exchange resin dosing. Monitor thyroid function and adjust thyroid dose to maintain euthyroid condition. Consider use of alternative hypocholesteremic agents such as lovastatin. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: fair 

7. Probable Mechanism: cholestyramine binds thyroid hormones, preventing absorption 

AZ. TROGLITAZONE 
1. Summary: Concomitant administration of troglitazone and cholestyramine reduces the absorption of troglitazone by approximately 70%. Coadministration of these two agents is not recommended (Prod Info Rezulin(R), 1999). 

2. Adverse Effect: reduced absorption of troglitazone 

3. Clinical Management: Coadministration of cholestyramine and troglitazone is not recommended. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: poor 

7. Probable Mechanism: binding of troglitazone by the bile acid resin 

BA. TYROPANOATE SODIUM 
1. Summary: An abnormal cholecystography has been reported following the concomitant use of cholestyramine and cholecystographic agents. In vitro studies have demonstrated that cholestyramine has an apparent high affinity for cholecystographic agents. To avoid poor visualization or nonvisualization, oral cholecystography should be delayed until cholestyramine has been discontinued enough to allow for the evacuation from at least the small bowel (Prod Info Bilopaque(R), 1997). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

BB. URSODIOL 
1. Summary: The combination of cholestyramine and ursodiol therapy may result in interference with the absorption of ursodiol since cholestyramine can bind bile acids in vitro (Bachrach & Hofmann, 1982a; Prod Info Actigall(R), 1997). 

2. Severity: minor 

3. Onset: not specified 

4. Documentation: poor 

BC. VALPROIC ACID 
1. Summary: A controlled study observed that the concurrent administration of valproic acid and cholestyramine resulted in significantly reduced valproic acid area under the concentration-time curve (AUC) and maximum concentration (Cmax) values. However, administration of valproic acid three hours before taking cholestyramine resulted in no significant pharmacokinetic changes (Malloy et al, 1996). 

2. Adverse Effect: decreased serum valproic acid concentrations 

3. Clinical Management: Clinicians should be aware that valproic acid taken concurrently with cholestyramine may decrease serum valproic acid concentrations. If these drugs are to be given together, administer cholestyramine at least three hours after valproic acid, and monitor patients for valproic acid therapeutic efficacy. 

4. Severity: moderate 

5. Onset: rapid 

6. Documentation: fair 

7. Probable Mechanism: decreased absorption of valproic acid 

8. Literature Reports: 

a. In an open-label, three-way crossover study, the effects of cholestyramine on the plasma concentrations of valproic acid were investigated in six healthy volunteers. Subjects participated in three treatment phases, with a minimum one-week washout period between phases. During phase 1, the subjects received a single dose of valproic acid 250 mg. During phase 2, subjects received cholestyramine 4 g twice daily for one day, followed by valproic acid 250 mg with the morning dose of cholestyramine. Phase 3 was identical to phase 2 except that the valproic acid 250 mg was taken three hours before the morning dose of cholestyramine. When valproic acid was given concurrently with cholestyramine, the valproic acid area under the concentration-time curve (AUC) decreased by 21% and the valproic acid maximum concentration (Cmax) decreased by 15% compared to valproic acid alone. When valproic acid was given three hours before cholestyramine, no significant changes in AUC or Cmax were observed. Based on this data, decreases in valproic acid concentrations can be partially avoided by taking the cholestyramine three hours after valproic acid (Malloy et al, 1996). 

BD. VITAMIN A 
1. Summary: Concomitant administration of cholestyramine resin and fat soluble vitamins may cause malabsorption of these vitamins. If vitamin deficiency becomes a problem, supplemental oral vitamin administration may be required (Prod Info Questran(R), 1993). 

2. Severity: not specified 

3. Onset: not specified 

4. Documentation: poor 

BE. VITAMIN E 
1. Summary: Concomitant administration of cholestyramine resin and fat soluble vitamins may cause malabsorption of these vitamins. If vitamin deficiency becomes a problem, supplemental oral vitamin administration may be required (Prod Info Questran(R), 1997). 

2. Severity: minor 

3. Onset: rapid 

4. Documentation: poor 

BF. WARFARIN 
1. Summary: Cholestyramine has been shown to decrease the absorption and may interrupt the enterohepatic recirculation of warfarin, phenprocoumon, and dicumarol resulting in a reduced anticoagulant effect (Meinertz et al, 1977; Janchen et al, 1978; Koch-Weser & Koch-Weser, 1975; Koch-Weser & Sellers, 1971a; Harvengt & Desager, 1973; Prod Info Colestipol(R), 1993). 

2. Adverse Effect: decreased warfarin effectiveness 

3. Clinical Management: Patients taking warfarin should not receive cholestyramine concurrently. Colestipol is an alternative agent with a lower potential for interaction in patients who need a bile sequestrant. 

4. Severity: moderate 

5. Onset: delayed 

6. Documentation: good 

7. Probable Mechanism: decreased warfarin absorption, interference with enterohepatic recirculation 

8. Literature Reports: 

a. Robinson et al (1971) studied 6 healthy subjects to determine the significance of cholestyramine interaction with warfarin. Cholestyramine 12 g (administered in 3 divided doses) was added to warfarin 40 mg. The interaction was tested in two ways: 1) cholestyramine 4 g was given concomitantly with the warfarin dose and the other 2 cholestyramine doses at successive 3 hour intervals, and 2) cholestyramine 4 g was given 3 hours before the warfarin dose and 3 and 6 hours after the warfarin dose. It was noted that cholestyramine significantly (p greater than 0.01) decreased plasma warfarin concentration for both concomitant and remote administration when compared to control values. Robinson et al (1971) postulate that little binding of warfarin by cholestyramine occurs in the acid stomach, but, when warfarin enters the small bowel, it is converted to its anionic form which would promote binding, thereby making it unavailable for absorption. 

