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Table 3. Pharmacokinetic information on grapefruit juice-Ca antagonist interactions and the description in the

package insert.

Literature Information

Japan

USA,

e

UK

ALC Cmax  iAdverse Reference (Section of jQuantitative data [Section of  [Quantitative datajSection of  [Quantitative data
; effects/pharmac statemant statement statement
: odynarnics
-Dihydropyriding
i |Amlodipine 1.1-1.2f0ld  11.1-1.2  |No significant (1) @) None Special No significant  |Special No significant
fold differences in Studies effect Studies effect
) BP and HR :
! {Fefodipine 1.7-33fold (2.4-40 iDiastolic blood 1(3)-(t1) Precautions Precautions |More than 2 fold {Interaction
’ fald pressure [awer, increase in AUC
: ahd heart rate - and Cmax -
‘ higher
Nicardipine 1.6 fold _ Higher heart (12) Precautions _ None Interaction _
i rates .
i‘ Nifedipina 2.0 fold 1.9 fald (13) Precautions Precautions |2 fald increase  jPosclogy
| - - : in AUC and -
j’ Crnax
Nisoldipine 20-4.170ld  i4.1-49 {Dacreased 14) (15) Precautions Precautions [AUC: 2 fold (up {Posolegy
fold systolic and o) to 5 fald).Crmax: )
diastolic blood 3 fold (upta 7
pressure fold) )
Isradiping . ~ NA NA inleraction -
Nimodipine 1.5 fold t.2fold iMore (16) Imteraction
pronounced
hemodynamic NA NA -
response . .
Lacidipine - NA NA \nteraction -
Lercanidipine Pronounced (17) Contraindica
- - antihypertensive NA NA tions -
effect ¥
Arantdiping - Precautions .9 NA NA
Azelnidipine Precautions |AUC: 3.3 fold,
- Crax: 2.5 fold ? NA NA
Barmdiping - Precautions —. NA NA
Senidipine - Precautions - NA, NA,
Cilnidipine ) - o Precautions 0 NA . NA
Efonidipine 1.7 foid 1.5 fold  |No difference in j(18) ™ Precautions [AUC: 1.7 fold, .
BP, HR and Cmax: 1.5 fold NA, NA
ADR
Manidipine - Precautions - NA N&
Nilvadiping - Precautions =0 NA NA
| Nitrendipine 2.3 fold 2.1 fold  [No significant  |(19) Precautions . NA NA
; ieffect :
‘Qthers
i |verapamil ne effect-1.5  ino effect- iProlongation of {(20}-(22) Precautions Precautions Contraindica _
Pl fold 16 fald PR - - tions
i |Dittiazsr No-effect-1.2  [No effect-| Mo significant  |(23) (24) None None None
! fold 1.2 fold _idifferences
—: No data

NA: Not available

a): Effect may last for at least three days after the last ingestion of grapefruit juice.

b):
c):

d): Cited product information. ‘
e). Package insert stated  that "grapefruit juice increased blood concentration of other Ca blocker such as nifedipine”,

f): In house data

Start therapy after 4 days of cessation of regular grapefruit juice intake.
May potentiate the drug effects during the first 6-8 hours.

q): Package insert cited in house data without quantitative information.
h): Literature written in Japanese, and not cited in MEDLINE.
i): Stated that "may increase the drug effect, but there is no case report.”

(11
2L

[3L

Clin Pharmacol. 2000;50:455-63

Phammacol 1996; 51:189-93

drug formulation. Br J Clin Phammacol. 1855;40:135-40

39

Vincent J, Harris SI, Foulds G ,et al Lack of effect of grapefruit juice on the phamacokinetics and pharmacodynamics of amiodipine. BrJ
Josefsson M, Zackrisson AL, Ahlner J Effect of grapefruit juice on the phamacokinetics of amlodipine in healthy volunteers. Eur J Clin

Bailey DG, Amold JM, Bend JR ,et al Grapefruit juice-felodipine interaction: reproducibility and characterization with the extended release




[4].

(5).
(el

{7l
(81
[

{10.
[11].

(121
[131
[14].
[15].
{16].
1171
[18].
118l

[20].
| [21].
122).
[23).
[24].

Bailey DG, Arnold JM, Munoz C ,et al Grapefruit juice—felodipine interaction: mechanism, predictability, and effect of naringin. Clin

Pharmacol Ther. 1993,53:637-42 -
Bailey DG, Spence JD, Munoz C et al Interaction of citrus ]LIICES with felodipine and nifedipine. Lancet. 1991 2;337:268-9

Lundahl J, Regarch CG, Edgar B et al Effects of grapefruit juice ingestion—pharmacokinetics and haemodynamlcs of intravenously and
orally administered felodipine in healthy men, Eur J Clin Pharmmacol. 1997;52:139-45
Lundahl JU, Regardh CG, Edgar B et al The interaction effect of grapefruit juice is maximal after the first glass. Eur J Clin Pharmacol.
1898, 54.75-81
Edgar B, Bailey D, Bergstrand R ,et al Acute effects of drinking grapefruit juice on the pharmacokinetics and dynamics of felodipine-—and
its potential clinical relevance. Eur J Clin Phamacol 1982; 42:313-7 ’
Bailey DG, Dresser GK, Kreeft JH ,et al Grapefruit-felodipine interaction: effect of unprocessed fruit and probable active |ngred|ents Clin
Pharmacol Ther. 2000;68:468-77

Dresser GK, Bailey DG, Carruthers SG. Grapefruit juice—felodipine interaction in the elderly. Clin Pharmacol Ther. 2000;68:28-34

Bailey DG, Bend JR, Amold JM ,et al Erythromycin-felodipine interaction: magnitude, mechanism, and comparison with grapefruit juice.
Clin Pharmacol Ther. 1996; 60:25-33

Uno T, Ohkubo T, Sugawara K et al Effects of grapefruit juice on the stereoselective dispesition of nicardipine in humans: evidence for
dominant presystemic elimination at the gut site. Eur J Clin' Pharmacol 2000; 56:643-6

Sigusch H, Hippius M, Henschel L et al Influence of grapefruit juice on the phamacokinetics of a slow release nifedipine formulation,
Pharmazie 1994; 49:522-4

Bziley DG Arnold JM, Strong HA ,et al Effect of grapefruit juice and naringin on nisoldipine pharmacckinetics, Clin Pharmacol Ther.
1983,54:589-94 )
Takanaga H, Ohnishi A, Murakami H et al Relationship between time after intake of grapefruit juice and the effect on pharmacokinetics
and pharmacodynamics of nisoldipine in healthy subjects. Clin Phammacol Ther 2000; 67:201-14

Fuhr U, Maier Bruggemann A, Blume H ,et al Grapefruit jurce mcreases oral nimedipine bioavailability. Int J Clin Pharmacol Ther 1998,
36:126-32

Klotz U. Interaction potenhal of lercanidipine, a new vasoselective dihydropyridine calcium antagonist. Arzneimittelforschung. 2002;
52:155-61

ER¥— HEE HLUEE Ca BREERITFR-CEV(SUYFAOEGBEICRETIL—SON—vP1-2A0RE EHLL
2003; 31:579-88

Soons PA, Vogels BA, Roosemalen MC ,et al Grapefruit juice and cimetidine inhibit stereoselective metabohsm ofmtrendlpme in humans.
Clin Pharmacol Ther 1991; 50:394-403

Fuhr U, Muller Peltzer H, Kern R ,et al Effacts of grapefruit juice and smcking on verapamil concentrations in steady state. Eur J Clin
Pharmacol 2002; 58:45-53

Zaidenstein R, Dishi V. Gips M ,et al The effect of grapefruit juice on the phamacokinetics of orally administered verapamil. Eur J Clin
Pharmacol. 1998,54:337-40

Fuhr U, Harder S, Lopez-Rejas P et al Increase of verapamil concentrations in steady state by coadministration of grapefruit juice,
Naunyn Schmiedebergs Arch Pharmacol. 1994; 349: R134

Sigusch H, Hensche! L, Kraul H ,et al Lack of effect of grapefruit juice on diftiazem biocavailability in nomal subjects. Phammazie,
1894,49:675-9

Christensen H, Asberg A, Holmboe AB et al Coadministration of grapefruit juice increases systemic exposure of diltiazem in healthy
volunteers. Eur J Clin Pharmacol 2002; 58:515-20
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Table4. Pharmacokinetic information on digoxin-Ca antagonist interactions and the description in the
package insert,

Literature information: Change in digoxin Japan USA UK
PK PO Reference  [Saction of Quantitative  |Seclion of  |Quantitative data Section of  [Quantitative data
: statement data statement statemant
iDihydropyriding .
{. |Amdodipine - |Not significant (Css} Na thange 0] Nona ISpecial Did nat change serum digoxin | Spacial Did not change
: studies lavals o digoxin ranal studiss sarum digoxin favels
I jclearance . or renal clearance
} Felodiping Unchanged (trough, 6 h), Mo change (21-{4) Precautions Precaulions |The PK of digoxin was not interaction  |{No dosage
; 1and to increase tsignificantly altered. adjusimant is
; [plasma),1.2-1.5 fold - required
i {Cmax), 1.4 fold (AUC)
: Nicardipine 107 fold (ALICI™. 1,15 ®) ) Precauytions Precautions {Usualty not alter the plasma  |Interaction
fold (plasma) - - digoxin -
¢ [Nifedipine 1.15 fold (AUC),1.45 fold neE Precautions Precautions Interaction
H {plasma) - - B -
i Nisoldipine 1.15 foid (troughy), no effect;Systolic time 00 Precautions Precautions |No significant inleractions Interaction  iNo interaction hag
1 {Css) intervals were were found been observed
| significantly altered -
‘ Isradipine No effect (AUC, Css), 1.3 1 . Precautions (Did not affect clearsnte of  |Interaction  ;Not modified
; fold (Crnax) NA digoxin
Nimodiping No PKAPD interaction (12) . NA& Nore . . |Nona
v [Lacidipine interaction  !No specific
! _ NA NA phamacodynamic
i interaction
'
, - [Lercanidipine Na effect 9? (13) Interaction  |AUC: no sffect,
I NA Na - fCmax: 1.33 fold
Aranidiping - Precautions - NA NA
i Azelnidipine Precautions {AUC: 1.3 fold,
t Cmax: 1.5
- NA NA
1 fold
i [Bamidipine Mo effect (Css) i - 14y Precautions NA NA
| [Benidipine - Precautions NA NA
| [Cinidipine = ] Pracautions _D NA, NA
! Efonidipina — Nona . NA NA
| |Manidipine - ] ) Precautiong -0 NA NA
i Nitradipine No efiect (plasma) {15) None 4 NA A
! [Marendipie 1.2 fold (AUC), 2.9 fold Adverse eflact [as) (17) Precations
i ({plasma) = NA NA
Others . .
 [verapamil 1.5 fold {(AUC), 1.4-1.8 fold {Erhanced effect 8; (1) (19) |Precautions Precawtions 15175 fold Interaction
(Css),1.4 fold (Cmax), 1.7
! fold (plasma) - -
i Diliiazem 1.2 fold {AUC), no effect (19)-(21) Precautions Warning Study 1: 1.2 fold (24 heahhy [Imeraction  |Small increases
! (AUC, Crax,serum ) male subjects) Study 2: no {serum level)
! - - increase (12 patients, serum
; love])
—: No data
NA: Not available
a). Not significant.
b): Isolated reports of patients with elevated digoxin levels.

c)
d)

: A review cited in house data.

. Package insert stated that "nifedipine increased plasma digoxin concentration.”

[11. Schwartz JB. Effects of amlodipine on steady-state digoxin concentrations and renal digoxin clearance. J Cardiovasc

Pharmmacol. 1888; 12:1-5

[2]. Edgar B, Lundborg P, Regardh CG. Clinical pharmacokinetics of feledipine. A summary. Drugs. 34 Suppl 1987; 3:16-27
3] Rehngqvist N, Billing E, Moberg L et al Phamacokinetics of felodipine and effect on digoxin plasma levels in patients with heart

failure. Drugs. 34 Supp! 1987; 3:33-42

[4]. Dunseiman PH, Scaf AH, Kuntze CE et al Digoxin-felodipine interaction in patients with congestive heart failure, Eur J Clin

Phamacol. 1988; 35:461-5

[5]. Debruyne D, Commeau P, Grollier G ,et al Nicardipine does not significantly affect serum digoxin concentrations at the steady

state of patients with congestive heart failure. Int J Clin Phamacol Res. 1989; 9.15-9

[€]. Lessem J, Bellinetto A. Interaction between digoxin and the calcium antagonists nicardipine and tiapamil. Clin Ther. 1983;

5:585-602

[71. Kirch W, Hutt HJ, Dylewicz P ,et al Dose-dependence of the nifedipine-digoxin interaction? Clin Pharmacol Ther. 1986, 35: 359
[8]. Belz GG, Doering W, Munkes R ,et al Interaction between digoxin and calcium antagonists and antiarrhythmic drugs. Clin
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[9)

{101
[11].

1121
[131
[14].

[15].
[18).
7).
[18].

[t9).
[20).

[21].

Pharmmacol Ther. 1983; 33:410-7

Kirch W, Stenzet J, Dylewicz P ,et al Influence of niseldipine on haemodynamic effects and plasma levels of digoxin. Br J Clin
Phamacol. 1986; 22:155-8

Atemethy DR, Schwartz JB. Pharmacokinetics of calcium antagonists under development. Clin Phammacokinet. 1988; 18:1-14
Rodin SM, Johnson BF, Wilson J ,et al Comparative effects of verapamil and isradipine on steady-state digoxin kinetics. Clin
Pharmacol Ther, 1988; 43; 668-72 .

Muck W, Ahr G, Kuhimann J. Nimodipine. Potential for drug-drug interactions in the elderly, Drugs Aging. 18¢5; 6:229-42
Barchielli M, Dolfini E, Farina P. Clinical pharmacokinetics of lercanidipine. J Cardiovasc Phammacol. 29 (supp! 2) 1997; 151
Beudeker HJ, van der Velden JW, van der Aar EM. Interaction profile and tolerability of barnidipine. Int J Clin Pract Suppl. 2000
2000; Nov;:36-40 )

von Nieciecki A, Huber HJ, Stanislaus F. Phamacokinetics of nilvadipine. J Cardiovasc Pharmacol. 20 Suppl 1892; 6:522-8
Kirch W, Logemann C, Heidemann H et al Nitrendipine/digoxin interaction, J Cardiovasc Pharmacol. 10 Suppl 1887; 10:574-5
Kirch W, Hutt HJ, Heidemann H et al Drug interactions with nitrendipine. J Cardiovasc Phamacol. 6 Suppl 1584, 7:5882-5
Pedersen KE, Thayssen P, Klitgaard NA et al influence of verapamil on the inotropism and phamacokinetics of digoxin. Eur J.
Clin Pharmacol. 1983; 25:199-206

Rameis H, Magometschnigg D, Ganzinger U. The diltiazem-digoxin interaction. Clin Phamacol Ther. 1984; 36: 183-9

Elkayam U, Parikh K, Torkan B ,et al Effect of diltiazem on renal clearance and serum concentration of digexin in patients with
cardiac disease. Am J Cardiol. 1885; 55:1383-5

Yoshida A, Fujita M, Kurosawa N et al Effects of diltiazem en plasma leve! and urinary excretion of digoxin in healthy subjects.
Clin Pharmacol Ther. 1984; 35.681-5 )
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Table 5-1
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(fERA LoER] 3AHEER

AFNE, HIZFFAHEERT R 20— AP450 3A4 (CYP3ADIZ X W RE@ &N D,

[OrREE] BHRELRVWIL)

A% EEERIEIR - FESIE B - filRET
A FaFS—; DT HERLZEIRE | 2hbOEEHIXCYP3A4% M
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Table 5-2
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Table 6-1
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Yo AR % EH. P RUCRFIAIr | HMG-CoAiR TEERFAEAN &
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