ADIS NEW DRUG PROFILE

Drugs 1998 Aug; 56 (2): 251-256
0012-6667/98/0008-0251/$06.00/0

Montelukast

Anthony Markham and Diana Faulds

Adis International Limited, Auckland, New Zealand

© Adis International Limited. All rights reserved.

Contents
ADStract . . e e 251
1. Pharmacodynamic Profile . . . . . . . . . 252
2. Pharmacokinetic Profile . . . . . . . . . e e 253
3. Therapeutic Potential . . . . . . . . . . . . 253
4. Tolerability . . . . . . . 255
5. Montelukast: CurrentStatus . . . . . . . . . . . e e e e 255

Abstract

A Montelukast is a selective antagonist of the leukot-

riene Dy (LTD4) receptor. In patients with asthma,
montelukast 5 to 250 mg/day attenuated A-ifidluced
bronchoconstriction and, at a dosage of 10mg, signifi
cantly reduced early and late airway response to allef
gen (dust mite extract) relative to placebo.

In studies evaluating the effects of various dosages ¢

Features and properties of montelukast
(MK-0476)

Indications
Adult and childhood asthma

Mechanism of action

montelukast on exercise-induced bronchoconstrictior| Antiinflammatory

the optimal dose of the drug was found to be 10mg.

Montelukast 10 mg/day controlled asthma significantly|
more effectively than placebo in a 3-month randomiseq

Dosage and administration

Usual dosage in clinical trials

double-blind study. In a 9-month open extension of thig Route of administration

trial, during which patients were randomised to treat-
ment with montelukast 10 mg/day or beclomethasong
(=400 pug/day), daytime symptom score ghdgonist
use decreased to a similar extent in each group.

In a further study, treatment with montelukast 10
mg/day permitted clinically significant tapering of cor-
ticosteroid dosage in patients with stable asthma.

Montelukast (5 mg/day) has also demonstrated efficac
in childhood asthma.

The tolerability profile of montelukast was similar to

that of placebo in placebo-controlled clinical trials in

adults and children; the most common adverse ever
was headache.

concentration

Area under the plasma
concentration-time curve

Leukotriene antagonist

10mg (adults) 5mg (children)

Oral
Frequency of administration Once daily
Pharmacokinetic profile
Peak plasma concentration 602.8 pg/L
Time to peak plasma 2.7h

3978 pg/L « h (3.98 mg/L « h)

Bioavailability 64%
Clearance 45.5 ml/min
Plasma elimination half-life 2.7-5.5h
Adverse events

Most frequent Headache
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65 to 85) was associated with a significant reduc-
tion in sputum eosinophils relative to placebo in a
randomised double-blind parallel stuély.

» Two randomised double-blind placebo-controlled
crossover studies have evaluated the ability of
montelukast to inhibit LTpinduced bronchocon-
striction in patients with asthma (median RERP
82.3 for both studies). In the first trial (n = 8) LI D
i i challenge was started 4 hours after administration
It has become clear that cysteinyl leukotrienes ¢ .\ ontajukast 5, 20, 100 or 250mg, or placebo. In
mediatg allergen-induced airway obstruction, an%e second trial (n = 6) LT/xhallenge was started
Ieukotngnes & D4 and Ii are now known_to bg 20 hours after administration of montelukast 40 or
responsible for the physicochemical and b'°|°g'ca|200mg, or placebo. In both studies increasing (in
proper'.[ies of the slow-reacting substance of anap ¢o1d increments) doses of inhaled Ly ®ere ad-
phylaxis. , ) ) ministered until specific airways conductance
Montelu_kast is a potent selective antagonist Of(sGaw) decreased 850% (PGyg) or the highest
the leukotriene B(LTDy; cysLTy) receptor thathas o, centration of LTRwas reached. In the first trial

been developed as a once daily oral treatment fo£\II 4 doses of montelukast attenuated bronchocon-

HiC

adults and children with asthma. striction at the highest dose of LTsGaw PG
_ _ was not reached). In the second trial the 200mg, but
1. Pharmacodynamic Profile not the 40mg dose attenuated Lfinduced bron-

. . L choconstrictior4
« In anaesthetised guinea-pigs intravenous (V)

montelukast inhibited the bronchoconstrictive re- * Oral montelukast 10mg significantly reduced
sponse to IV LTR but not arachidonic acid, hista- €arly (by 53.6%) and late (by 36.4%) airway re-
mine, serotonin or acetylcholine. Oral montelukastSPonse to inhaled antigen (dust mite extract) chal-
(0.01 mg/kg) blocked LT or ascaris-induced lenge, relative to placebo, in 12 atopic men with
bronchoconstriction in conscious squirrel mon-asthma (FEV-PP 79 to 109

keys, and ovalbumin-induced bronchoconstriction. Two days’ treatment with montelukast 100
in conscious sensitised rats. A continuous infusiofng/day significantly inhibited exercise-induced
of montelukast §ig/kg/min decreased peak early pronchoconstriction relative to placebo in patients
and late responses to ascaris aerosol challenge By = 19) with asthma (FEMPP=65). Median FEY

70 and 75%, respectively, in allergic consciousfe|l 14 to 16.9% during exercise challenge in
sheep! montelukast recipients compared with 25.3% in
« In 12 patients with asthma [mean forced expir-Placebo recipients (g 0.05). Montelukast was
atory volume in 1 second (FENV79 to 109% of equally effective administered as 1 or 2 daily
predicted (FE-PP)], short term (3 10mg doses at 405es°

24-hour intervals) administration of montelukast « A dose-dependent effect was observed in 2 sim-
protected against allergen (administered 12 hourfar studies (n = 25 and 27) that evaluated the ef-
before the last dose of montelukast)-induced airfects of montelukast over a range of dosages (0.4
ways response, but did not attenuate the associated 50mg). Montelukast 10mg optimally inhibited
increase in eosinophils and ECP in induced spuexercise-induced bronchoconstriction in both stud-
tum 2] iesl7.8]

« In contrast, 4 weeks’ treatment with monteluk- « In a further study, tolerance to the protective
ast 10 mg/day in 40 patients with asthma (FE¥Y?  effect of montelukast 10 mg/day against exercise-

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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induced bronchoconstriction did not occur duringministration of 7 once-daily 10mg doses to 12 vol-
12 weeks of randomised double-blind treatment irunteers. AUG4,was significantly (p < 0.05) higher
110 patients with asthma (FEVPP=65). At the  at endpoint than on the first day of the study, but
study end-point the maximum fall in FEAfter  Chayx tnaxand {, values were similar at both time
exercise was 22% in montelukast recipients versupoints[*3! Analysis of several studies showed the
32% in the placebo group (p = 0.00%). mean plasmajranged between 2.7 and 5.5 hours

- The drug also inhibited exercise-induced bron-N healthy young adultd?!

choconstriction in 27 children (6 to 14 years of age)* In volunteers (n = 6) 86.3% of a single oral
with asthma (FEV-PP >70). Montelukast 5mg 102mg dose oftfC]montelukast was recovered in
(chewable tablet formulation) or placebo were ad+the faeces; less than 0.2% of radioactivity appeared
ministered once daily for 2 days in a randomisedn the urine. Radiochromatic analysis of bile in a
double-blind crossover study. The maximum post-subsequent study, in which a 58.4mg oral dose of
exercise test fall in FEMwas 18.3% in the [“C]montelukast was given to 6 volunteers, iden-
montelukast group versus 26.1% in the placebdified 1 major and several minor metabolites, as
group (p < 0.009). The test was conducted at thavell as small amounts of unchanged didy.

end of the dosage interval, 20 to 24 hours after, Tpe pioavailability of a single oral 10mg dose
administration of the final dose of montelukast Of of montelukast in elderly (mean age 69.4 years)

10 - .
placebd!®l volunteers was 61%, similar to that observed in
o . younger volunteers. Mean AUC Cnax tmax and
2. Pharmacokinetic Profile ty, were also generally similar to those observed in

Jounger volunteers, indicating that the dosage of
montelukast does not require adjustment in older
patients13l

» The area under the plasma concentration-tim
curve (AUC), of montelukast was dose related,
increasing in proportion to increasing IV doses (3,
9 and 18mg) in male volunteers (n = 6). Plasma
clearance [overall mean 45.5 ml/min (2.73 L/h)],

steady-state volume of distribution (10.5L), « Initial studies evaluating the therapeutic effi-

plasma terminal elimination half-lifey{} [5.1h]  cacy of montelukast in patients with asthma used
and mean residence time (3.9h) were essentially00 to 600mg daily doses of the dritgl?!

constant over the dosage range studied. Respective However, a subsequent 6-week double-blind

\éaéiejvgrfe‘lr?éior?ég'r:n(ze'gfgnl;g rl?a 30?L|j‘n tieSrr;; ?’:ﬁostudy that compared the efficacy of montelukast at
received IV montelukast 9nfé) dosages ranging from 10 to 200 mg/day in patients

(n = 361,=60 per treatment group) with asthma

* A 10mg oral dose of montelukast produced(FEV;-PP 40 to 80) reported that the lowest dose
maximum plasma concentrations{{) of 385and  (10mg) was significantly more effective than pla-

350 pg/L 3.7 and 3.3 hours after administration cebol!8!

(tmay) In men (n = 6) and women (n = 6), respec-
tively. Respective values for AUC were 2441 and eak expiratorv flow rate (PEER) increased b

2270ug/L - h and for apparent,t1.9 and 4.4h. The p3.5% onm bgseline in p(atients) with chronig

hmean gbsorpnor{}rl]ﬁlr;]ﬁ was 3.4 hO:JLS_ n mﬁnsptd 2-8sthma (FEY-PP 40 to 80) randomised to treat-
ours in womerk: € mean oral bioavallability et with montelukast 10 mg/day (n = 68), com-

of the dr_ug_ Is 6436 and plaszgna clearance averag%sared with 14.7 and 13.1% in patients randomised
45 mi/min in healthy adult: to treatment with montelukast 2 (n = 72) and 50 (n
* Montelukast AUG4n, Crax tnax @and t, were = 72) mg/day, respectively, and 6.2% in placebo
3978ug/L - h, 602.8ug/L, 2.7h and 5.6h after ad- recipients (n = 69; p < 0.0& all active treatment

3. Therapeutic Potential

* In a similarly designed study, mean morning

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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Fig. 1. Forced expiratory volume in 1 second (FEV1) and B-agonist
usage (puffs/day) during 3 months’ randomised double-blind treat-
ment with montelukast 10 mg/day or placebo in patients (n = 681)
with asthma.[20] * p < 0.001 vs placebo.

* In 226 patients with stable asthma (RERP
>70), clinically significant tapering of inhaled cor-
ticosteroid therapy was possible during treatment
with montelukast 10 mg/day. Inhaled cortico-
steroid doses were reduced at 2-week intervals dur-
ing a 6-week single-blind run-in period; patients
were then randomised to double-blind therapy with
montelukast 10 mg/day or placebo for 12 weeks.
During this double-blind treatment period, the
mean corticosteroid dosage was able to be reduced
from 976 to 526ug/day in the montelukast group
versus from 1079 to 72jdg/day in the placebo
group (p < 0.0%s montelukast) [fig. 2]22

» Montelukast also improved asthma control in
aspirin-intolerant patients (n = 80) with asthma
often incompletely controlled with oral or inhaled
corticosteroids (mean FEWPP 69). Patients who
received double-blind treatment with montelukast
10 mg/day had fewer days with asthma exacerba-
tions and more asthma-free days compared with

groups). The percentage of patients with asthma

exacerbations was significantly (p < 0.05) lower in

the montelukast 10 and 50 mg/day groups (44.1
and 50.0% respectively) than in the placebo
(69.6%) group. Patient-reported end-points includ-

ing daytime symptom score, use of as-neede
inhaledp-agonists and asthma-specific quality-of-
life were also significantly improved in monteluk-

ast 10 and 50 mg/day recipients compared to pla

cebo recipient§?!

* A longer term (3-month) trial also reported
montelukast 10 mg/day to be significantly more
effective than placebo as treatment for patiesitis
asthma (n = 681; FEMPP 50 to 85) [fig. 1

» After completing the above trial, 373 patients
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entered a 9-month open extension phase and were
randomised to treatment with montelukast ]_omg Fig. 2. Results of corticosteroid dosage tapering during treatment

once daily or beclomethasone4Q0 pg/day).

FEV; increased 10.92% in the montelukast groug

with montelukast 10 mg/day or placebo. 226 patients entered a
12-week single-blind run-in phase during which their inhaled cor-
ticosteroid dosage was tapered at 2-week intervals. Then, after a

Compared with 16.31% in the beclomethasone 7- to 10-day baseline period, stable patients were randomised to

group (respective baseline values were 2.4 an
2.5L) during this study. Total dail§-agonist use

| 6 weeks’ double-blind treatment with montelukast or placebo dur-
ing which corticosteroid dosage was adjusted downward, provided

decreased by 35.6 and 37.3%, respectively, fron astima control remained within defined limits 221 * p < 0.05 vs

baseline values of 5.6 and 5.7 puffs per @8y.

[ Adis International Limited. All rights reserved.
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placebo recipients. FEMincreased 8.55% from ered by the investigator to be possibly related to
baseline in the montelukast group compared withtreatment. These included headache (6 episodes
a 1.74% decrease in the placebo group. In additiorduring active treatments 4 with placebo), diar-
montelukast recipients were able to reduce theirhoea (1lvs1), facial flushes (1 episode during ac-
B-agonist usage by 1.04 puffs per day comparedive treatment) and tenderness in the right hypo-
with a reduction of 0.08 puffs per day in the pla-chondrium, abdominal cramps and abdominal
cebo group?3! discomfort (1 episode of each during placebo treat-

- The therapeutic efficacy of montelukast has alsg"€"t)- All adverse events were considered mild
been demonstrated in children (aged 6 to 14 yeargnd self-limiting; none required treatmétl

with chronic asthma (mean FEYPP 72). 336 chil- * Tolerability data are available from 1955 adult
dren were randomised to 2 months’ double-blingPatients who participated in placebo-controlled
treatment with montelukast 5mg once daily or pla-clinical trials evaluating montelukast at a dosage
cebo. FE\, the primary endpoint, increased ©f 10 mg/day. The most common adverse event
8.23% (least squares mean) during montemkas@re_gardless of d_rug relationship) was headache
therapy compared with 3.58% during placebo therWhich occurred in 18.4% of montelukast versus
apy (p < 0.001). Certain secondary outcomes, in+8-1% of placgbo recipients, other adverse_ events
cluding total daily as-needd#agonist usage and f[hat occurred in >2.5% of montelukast recipients
quality-of-life measures, were also more favour-included cough (2.7% in montelukast 2.4% in
able in montelukast versus placebo recipients (p £/acebo recipients), influenza (4v& 3.9%) and
0.05). Other secondary outcomes, including daybdominal pain (2.9 2.5%). The adverse event
time asthma symptoms, patient reported morning’rofile of montelukast in patients aged 6 to 14
and evening PEFR, physician’s and patient'syears (= 320_) was generall_y _S|m|lar to that seen
global evaluation, nocturnal awakenings, discondn adults and in placebo recipiefts.

tinuations resulting from worsening asthma, res-

cue oral corticosteroid use, asthma control days 5. Montelukast: Current Status

and percentage of school days lost, did not differ . ] )

significantly between the 2 treatment groups. It Montelukast is a selective leukotrieng fcep-
was noted, however, that the study lacked suffifor antagonist that has demonstrated clinical effi-

cient power to detect between treatment differ-cacy in, and is approved for, the once daily treat-
ences in secondary outconies. ment of asthma in adults and children.

. . - .
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