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Abstract

Background: EFV and CBZ are substrates of CYP3A4 and/or CYP2B6. B Efavirenz (EFV) is a component of leading Highly Active Anti-Retroviral Figure 1: Study Design cBz cBz cBZ PHARMACOKINETICS OF CARBAMAZEPINE B Co-administration of EFV (600 mg orally QD) with CBZ (400 mg QD) in
Both drugs are CYP-inducers. The purpose of this study was to assess the Treatment (HAART) regimens.3 It has the potential for drug interactions due 0me D | omoBh | WMo healthy subjects decreased the steady-state AUC Cmax and Cmin of EFV
. L , , to its involvement with cytochrome P450 enzymes.4 EFV is an inducer of 500mg D | 600 mg QD | 600mg QD | 600 mg QD Figure 3: Mean (+SD) Plasma Concentration-Time Profiles for CBZ Following by 36%, 21%, and 47%, respectively, while the steady-state AUC, Cmax and

auﬁ,plz d.o:e pharrr;agormetlc”(PlK) mteéractlendbetween EF\: ar;d C?f oK CYP3A4 resulting in an induction of its own metabolism as well as an aemn | s teta [ ool o | Dayvs213s Administration of CBZ Alone and CBZ+EFV Cmin of CBZ decreased by 27%, 20% and 35%, respectively. The steady-

ethods: An open-label, paraliel-arm, 2-period crossover, steady-siate increase in the metabolism of drugs that are substrates for CYP3A4.5 EFV ek s state AUC, Cmax and Cmin of the active CBZE metabolite remained
StUdy was COﬂdUCted n adUIt healthy SUbJeCtS Arm A (N=18) rece|ved |S aISO el Substrate for CYP3A4 and/or CYPZBG, and hence drugs that Days 720 | Days 2135 10 —O— Day 21 (Arm B, N=13) unchanged

- . _ i : : ARM B Days 1-3 Days4-6 | pkpay21 | PKDay 35 - Day 35 (Arm B, N=12)

EFV 600 mg QD on Days 1-14; EFV 600 mg QD + CBZ on Days 15-35 induce CYP3A4/2B6 increase the clearance of efavirenz.6 — — = — T 8f UH)\ oay 35 (Arm A Not) B Although the decreased exposure of EFV and CBZ could potentially be
(CBZ 200 mg QD on Days 15-17, 200 mg BID on Days 18-20, and 400 mg B Carbamazepine (CBZ) is one of the most commonly prescribed drugs for 200mg QD | 200mgBID | 400mg QD | 400 mg QD g To’?[ﬂ O\I\I T overcome by dose increases, there are no data with co-administration of
QD on Days 21-35). Arm B (N=18) received: CBZ 200 mg QD on Days 1- epilepsy, and is also widely used in the treatment of pain associated with Lo 2 [ 1x P g . ! higher doses of either medicinal product; therefore, no dose
3, 200 mg BID on Days 4-6, and 400 mg QD on Days 7-21; CBZ 400 mg trigeminal neuralgia.” It is predominantly a substrate for CYP3A4 and for E 4 1//T :F\I recommendation can be made, and alternate anticonvulsant treatment
QD + EFV 600 mg QD on Days 22-35. PK samples were collected over 24 CYP2C8 a_nd C\_(P1A2. CBZis a potent_ inducer of several cytochrome P450 Results g -ﬂ I should be considered in those patients managed on EFV-based regimens.
h on Days 14, 35 (Arm A), and Days 21, 35 (Arm B). EFV, CBZ, and CBZ e“Zymei, '“tf'Udé“Q_ QKP3/346 and may increase the clearance of L—I 32 m No data are available on the potential interactions of EFV with other
epoxide (CBZE) were analyzed by HPLC. PK parameters were calculated colveelmiz ity zeminiisise] el e anticonvulsants that are substrates of CYP450 isozymes. When EFV is

by non-compartmental analysis. Safety was monitored throughout the
study.

Results: 36 subjects were enrolled (69% male, 67% Caucasian; mean age
30 y and weight 76 kg). There were no serious adverse events. Adverse
events and laboratory abnormalities were, in general, typical of those seen
with EFV or CBZ administration. Co-administration of EFV + CBZ did not

B Due to the involvement of a common metabolic enzyme (CYP3A4) in the
clearance of EFV and CBZ, the potential for pharmacokinetic (PK) drug-
drug interaction exists when the two drugs are co-administered. Hence, this
study investigated the PK drug interaction between EFV and CBZ.

B This study enrolled 36 subjects, of which 27 completed the study (15 in Arm A and 12 in Arm B). The
9 discontinuations were due to adverse events (AEs).

— Arm A: 1 hematuria (EFV alone); 1 neutropenia and 1 increased ALT (EFV+CBZ)

— Arm B: 2 thrombocytopenia, 1 increased ALT/AST, 1 decreased platelet count, and 1 maculopapular
rash (CBZ alone); and 1 neutropenia (CBZ+EFV)

B There were no deaths or other serious adverse events.

B AEs occurring in more than 20% of the subjects for any treatment were: headache, dizziness, somnolence,
abdominal pain, flushing, insomnia, intoxicated feeling, nausea, musculoskeletal pain, elevated mood,
euphoric mood, throat irritation, and pruritis. Headache, the most frequently reported AE, was similar
between the 2 arms:

Table 3: Geometric Means and Point Estimates (90% CI) for AUC, Cnax, and Cnin

for CBZ: Arm B (N=12)

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (h)

administered concomitantly with these agents, there is a potential for
reduction or increase in the plasma concentrations of each agent; therefore,
periodic monitoring of plasma levels should be conducted. Specific
interaction studies have not been performed with EFV and vigabatrin or
gabapentin. Clinically significant interactions would not be expected since
vigabatrin and gabapentin are exclusively eliminated unchanged in the
urine® and would be unlikely to compete for the same metabolic enzymes

Objectives l

PK Treatment Adjusted Point Estimate
- . — Arm A: EFV alone (33.3%), EFV+CBZ (29.4%) Parameter Geometric Mean (0% C1) and elimination pathways as EFV.
appear te decrease the tolerability of either drug. PK results are Primary Objective: — Arm B: CBZ alone (38.9%); CBZ+EFV (30.8%) AUC 400 mg CBZ QD 138.89 Y | y
summarized below: , m Most laboratory abnormalities were Grade 1 or 2, of which neutropenia was most common (22-29% in CBZ (ugeh/mL) 400 mg CBZ QD + 600 mg EFV QD 101.31 0.729 (0.668, 0.796) B There were no serious adverse events. Adverse events and laboratory
HTo evalgete Whether the PK of EFV or CBZ are affected by their containing treatments). - | . . ' o 400 mg CBZ QD 789 abnormalities were, in general, typlcal of those seen with EFV or CBZ
PK Geometric Mean Ratios co-administration. N LT and 1 decrease n piatalate), al o whioh lead to discontincations. o or e A B: T inerease n Womt) 400 mg CBZ QD + 600 mg EFV QD 0% 0-804 (0761, 0.849) administration.
Arm D(;.\'ij)g Parameter (90% Confidence Intervals) Secondary ObjeCtive: ™ All AEs resolved by discharge or during follow-up. glnéi/nm'-) :82 :g g:i gg +600 mg EFV QD :'22 0.652 (0.560, 0.760)
= E';\é;(g';’fovsd gzg/) CBZ + EFVvs. CBZ W To assess the safety of EFV and CBZ when administered alone or in Table 1: Demographic Characteristics Conclusions I
EFV max ) ) e Combination- Characteristic Arm A Arm B
A _ AUC 0.637 (0.601, 0.676) - o _ ) ) _
(N=14) Crin 0.526 (0.470, 0.590) Method Vean Age years (Range) 30 (20-43) 30 (21-45) PHARMACOKINETICS OF CARBAMAZEPINE EPOXIDE B Co-administration of EFV and CBZ results in a 2-way drug interaction
etnoas Male 1 61) 14 (76) whereby both EFV and CBZ concentrations are decreased.
CBZ C;\Tj‘é 83(2)3 (822;, 8?32) Lé Ra(f:nlllaz?/O) e e Figure 4: Mean (+SD) Plasma Concentration-Time Profiles fOI' CBZE FOIIOWing y g g g q c c
(N=12) ) ' (0.668, 0.796) , , White 12 (67) 12 (67) Administration of CBZ Alone and CBZ+EFV B There are no data for this combination using higher doses of either drug;
B gmin ?ggg %ggg (1);?8) B Phase |, open-label, parallel-arm, 2-period crossover study in 2 cohorts of Rt Amesican 201 > a1 therefore, no dose recommendation can be made.
. . , 1. i ) Other 0(0) 1(5) _ _ .
CBZE AnL]Jaé ) 0.989 EO 854 1 145; healthy subjects (18/cohort) Mean Weight, kg (Range) 76.8 (54.4-91.7) 74.2 (55.7-91.8) 10 o Day 21 (Arm B, N=13) B Use of alternate anticonvulsants may be necessary for optimal
_ . . y 1. . . c ] q c . ean Height, cm (Range) 169.9 (156.0-182.0) 171.6 (150.0-188.5) i ) ,
(N=12) Corir 0.866 (0.703. 1.066) B The design of this study (Figure 1) incorporated the sequential introduction of Mean BMI, kg/m? (Range) 26.5 (22.0-29.9) 25.2 (22.0-30.0) g Day 35 (Arm B, N=12) antiretroviral/anticonvulsant therapy.

Day 35 (Arm A, N=15)

specified drug or drug combinations. Arm A evaluated the effect of CBZ on
the steady state PK of EFV and Arm B evaluated the effect of EFV on the
steady state PK of CBZ and CBZ epoxide (CBZE).

B EFV was administered as 600-mg Sustiva® tablets and CBZ was
administered as 200-mg Tegretol® conventional tablets. Dosing was under
fasted conditions. EFV was administered in the evening prior to bedtime (at
approximately 9:00 PM). CBZ was administered in the morning (at
approximately 9:00 AM) and in the evening (at approximately 9:00 PM) for BID
dosing, and in the evening (at approximately 9:00 PM) for QD dosing.

PHARMACOKINETICS OF EFAVIRENZ

Figure 2: Mean (+SD) Plasma Concentration-Time Profiles for EFV Following
Administration of EFV Alone and EFV+CBZ

B The study medications were generally safe and well-tolerated when

I administered alone or in combination. The concomitant administration of

4t EFV with CBZ did not adversely impact the safety profile of either medicinal
i product.

6 L
Conclusions: Co-administration of EFV and CBZ results in a 2-way drug
interaction whereby both EFV and CBZ concentrations are decreased.
There are no data for this combination using higher doses of either drug;
therefore, no dose recommendation can be made. Use of alternate
anticonvulsants may be necessary for optimal antiretroviral/anticonvulsant
therapy. The drugs were generally safe and well-tolerated when
administered alone or in combination.
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