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Montelukast as an add-on therapy in bronchopulmonary dysplasia

He Min Kim, M.D., Ji Eun Song, M.D., Soon Min Lee, M.D.
Min Soo Park, M.D., Kook In Park, M.D., Ran Namgung, M.D., and Chul Lee, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : Inflammation plays a potential role in the pathogenesis of bronchopulmonary dysplasia (BPD). Strategies for preventing
BPD include respiratory management, antioxidants, nutritional treatment, and others such as anti-nflammatory agents. We aimed
to assess the safety, tolerability, and efficacy of montelukast (MK), a cysteinyl leukotriene 1 receptor antagonist, as an add-en

therapy in BPD.
Methods :

In addition to currently available standard measures such as oxygen supplementation, bronchodilators, nutri-

tional support, and/or diuretics, montelukast was administered to 15 preterm infants with BPD. MK was given orally (1 mg/
kg/d) for a mean period of 12 weeks. We compared safety and efficacy parameters with historical controls.

Results : All 15 patients survived, and no differences were found in the incidence of adverse reactions between the 2 groups.
The ventilation index was significantly improved after 2 weeks in MK group compared with historical controls. There were nc
significant differences in other respiratory parameters (MAP, oxygen dependency, and ventilator dependency) between the
groups, but the MK group showed trends of greater improvement.

Conclusion : Administration of MK 1 mg/kg/d was well tolerated in preterm BPD patients as an add-on therapy. We demon-
strated that after 2 weeks of MK administration of 1 mg/kg/d, MK had beneficial therapeutic effects on BPD patients as
an add-on to the standard therapy. Further multicenter randomized controlled clinical trials are needed to confirm the efficacy
and safety of MK as a useful supplement to standard therapy for BPD patients. (Korean J Pediatr 2009;52:181-186)
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Table 1. Patients’ Characteristics

Montelukast as an add-on therapy in bronchopulmonary dysplasia

Montelukast group (N=15) Control group (N=15) P value
Male/Female 7/8 7/8 NS
VD/ C-sec 4/11 3/12 NS
Gestational age (weeks) 273%12.2 27.1%2.1 NS
Birth weight (g) 913.7+206.4 982.7£260.1 NS
AS-1min 2.67%£1.99 2.87£1.92 NS
AS-5min 5.07+1.39 453+2.13 NS
Surfactant (frequency) 1.53%+1.40 1.27%0.46 NS
BPD criteria (mild/moderate/severe) 4/5/6 5/3/7 NS

Data were presented as Mean=® SD

Abbreviations : VD, vaginal delivery; C-sec, Caesarean section delivery; AS, apgar score; BPD, bronchopulmonary dysplasia; NS,

not significant

Table 2. Safety Profile

Montelukast group (N=15) Control group (N=15) P value

Blood Pressure (mmHg) 59+4/39+3 56+£5/36+4 NS
(percentile) (50-75P) (50-75P)

Pulse rate (rate/min) 1219 125+5 NS
Respiratory rate (rate/min) 52£5 4614 NS
Body temperature (C) 36.8+0.3 36.7+£0.5 NS
WBC count (/mm?) 8,720 9,300 NS
Hb (g/dL) 12.6 13.1 NS
Hct (%) 37 38 NS
Platelet count (/uL) 422,000 356,000 NS
AST/ALT (IU/L) 29+t9/16£6 25+110/19£5 NS
BUN/Cr (mg/dL) 105£3.8/0.5+0.2 12.3£2.4/0.4+0.3 NS
PT/PTT (%/sec) 97+3/32+3 98+£2/33%+2 NS

Data were presented as Mean=®SD

Abbreviations : WBC, white blood cell; Hb, hemoglobin; Hct, hematocrit; AST, aspartatate transaminase; ALT, alanine transami-
nase; BUN, blood urea nitrogen; Cr, creatinine; PT, prothrombin time; PTT, partial thromboplastin time; NS, not significant

Table 3. Adverse Events

Montelukast group Control group

(N=15) (N-15) D value

Fever 0 0 NS
Vomiting 0 0 NS
Diarrhea 1 2 NS
Cough 0 0 NS
Dermatitis 0 0 NS
Hypersensitivity 0 0 NS
Abbreviation : NS, not significant
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Fig. 1. Ventilator parameters showing efficacy of montelukast.
Mean airway pressure decrease was greater in the MK group
than in the historical control group, but the difference was not
significant. Ventilator index (VI) in the MK group was 8.66, 2.30,
and 1.94 at base, 2 weeks, and 4 weeks, respectively, whereas that
of the control group VI was 10.31, 587, and 5.57 at base, 2
weeks, and 4 weeks, respectively. VI at 2 and 4 wks were signi-
ficantly different between the Montelukast and control groups.

Montelukast group

2weeks

Il Ventilatoron & Ventilator off

>4
)
fru
<)
i
g
N
>
ot
b
=)
-]
ox
X
lo,
>
>
op
N
R
o
N
(o}
ne i
2

l
ot ”). %ﬂ%— Aﬂzfd W A AEI AE A F7hE I
34 24, TNF-¢, IL-1, IL-6 &
o ApolEFIl 18]l FHEFS, prostacyclin, PAF, endo-
thelin-1 59 A& 242 muaoa J%l o ﬂw

42 o
£ 2gNAA A oo 7 @A A wa omm ‘135
71%E A7l A Ahxst 54 FA A A% T, olwA|,
7184 FAA, 2 2ol = AME T3 vl Eo] AgAS HERT A
welzdA akshAl v EQHEsA|, FUWMEH T A 5o
Tgol ® Aoz wuwi ep?

Montelukast+

cys LT1 784 A&AZA cys LT1 T84
oA LTC4, LTD4, LTE4®] 282 Ho} 7|9 A5, 7184 ¥
A agm ARA He #FaAA =Y Zgel A mon-
telukast= 12709 o] 2] Sholell A o 9l X5, 24] o]
o] A LA 27] Wl Fol 6711 o]de] BdAd Ll Y] v
4 Ao %ﬁ}w flal & 71= o} ek 671 EellA 2371 A
o] Ao} F2te] A9 4 mgs A GE O whel FFA IS A3
Al FojstE o Fof 9ot 6719 nvke] Aol digk bzl
gglg w7k glok Knorr 5192 3709014 6714
4 ghololl 919 montelukast 4 mg®] ¢Hd s
9lom, Bisgaard 57 2|3} 370l

4 e g

Apol o] 24179
N

Control group

before 4 weeks

B
N\EIRE" N8

B O2off » O2on

Fig. 2. The proportion of patients using a ventilator decreased from 73% to 47% in
the MK group, and from 73% to 53% in the control group. The proportion of patients
using oxygen decreased from 93% to 33% in the MK group, whereas the proportion
decreased from 80% to 53% in the control group. However, no statistical significance

was found.

_184_



A 36719 Abelo] EF7] AAE|o} wpol# 2 BA 7| HA A Fho}
ol A montelukast 5 mge] AF&o] FHdL fFE3rtar g
vl Qich, ofo] Ao 159 Ao} ng&olE tldo R
montelukast AH8-9] FAAE ER1etom & Fgol P
AAPE oldads HolA| ¢oka Fo] o] dukgol
5.8 stela).

Sheikh 57 7184 H o|@Zo M 5L volo] ARF &
ofell Hla] AW LTE4 levelel S7tElo] A&
LTs7F 713849 o845 dAe] H&s sta 9l
t}. =3t Espinosa 57 TGF- A<} IL-1391] <3
SA7F Z7VsHA S LTD4ell 98 718 HE AE
S B ol FREE 0] ZHAF o]FAHF LA
o &S st dom wEkA] cys LT1 &4 AAA7} 7
A oA F] A= H el AH8d 4 UdeS Bskd
EAFANA AFE U2 FLAP inhibitor7} 85%<] 4 ioﬂ
=4 AF #H9 alveolizationdl T¥H7F glo] Bid v 9o
M oys LT1 8471 i #d2 2 A8t 2 98
slgol mug v g, oo AREL 7|HA A 0%
Z A Aolell A montelukast (1 mg/kg - day)9] &3
7} skl emn B8 23 F5¥ ventilator index oAl vﬂfﬂ #}-o]
£ glatoirh

A4 74 4% montelukast 82 671 LellA 2371€ Alo]
ol Al 4 mgs B85S Hol 9o} M7t FRlflsiy, o]&
01‘? ot SolEell Al FUsHA A8 = ql3dth ol AAE

& FolEe] ARUAES VTR oF &9 2458 4 mgo
1/491 1 mg% B&shes atglon, ATl trlste] 1 mg/kg -
12 747t vhefeivt A

Bgal7] AL, ol JBAA o A%

= go 4o
0,
ol
-
fd
)
<
124
o

(o

| of

(o3 ﬂllﬂl oft 19
o
o

o,
Q)
<
frt
dz
ofo
_|_4
oﬁ ﬂ, J
o
lo
dz
ofo
>,
£
>
=y

o s 2
ol

o H-go] Az

HU
@
[0}
o
o]
(5]
o
N
)
o off
£
>
N
-z
i}
L
o
f
FO
>
ii“u
N

N
fz
o
>
N
X
>
2
|
o
o
o
o
fu
o
E_!
9‘O
£,

r
:ﬁ
(o3
f”\oj flr
>‘_L4
20
10 ;2
o
2 7
E)Y
i BN
TN
e =
2 JE
(o}
12
x oy
oot u
2

rlr -’o

me o
~

24 gl o 2Ry
A1 AN ol el FE gl

2

N oy 4 2 > oo

=

B ogd 1n

ga
i
Fd

:_
;

o

r

o

o,

ek

+

s

a4

v
ng

' o

i
HI

£ .

]' ¥ o}ﬂa} AZ+E T M
}‘ﬁ% ul 28 25 FHE ventilator index”} <7
915t om wr)zke] Rt 47|17k X%

R AR

Montelukast 58 § & A
]

o}
ro X

ol
I a2

o

J
10
JE z
)

e, rulo
e
o

it
fu ®

9,
_(?L
32
g

o
[0 o
e

ATE 71HA T o]P S A
ontelukast7} A1 AJolEol| Al §o] o] W3-
S FA3kAtk 3 1 mg/kg - d9 montelukast
FH 557 Axe] WsE z#ste] 7] o
A8AZA 277 ASS AASHATE 2y 2

AR X8

[y
b
=2

o

~
fru
>
oo
=]

%

25
L
=)
¥ i,

b
oo

e
Do
W
2

N
-~

oz & H AT ofd duRANE ALH
3k AT ZA, montelukastE AHE-3F 7] 8A 7 o] 8
2 o 9ke] & 39} montelukast®] SHAAS FH S

oy L
oot
B

ox 2 or2 ot f &
oy I I oox
T

Bl

Lo Aol oy

Montelukast as an add-on therapy in bronchopulmonary dysplasia

AN o e ol Bo

£ o
vz 77k Aldslolor & Aow

ot o] % A9
Zl

Jo=
A AXIH,

E /x4 A e I35 7B ol T] T2
gk 7o R AR ok AFuiN EZY Syl cysteinyl
leukotrienes= 71¥A] 5, A #H] FFS oA Ho| &4
S o AXELS 71EA T o1PF Ao FUF A BAEA
montelukast®] ¢+ 2 FHE A3z} SFATH

gh g : 2007 3EHE 2008 19704 AMdiea o st
FEABTAHY L AEABTAHA Aol FaAd A
sto] montelukast® H-83¢ 1589 713X o]P4T A=
montelukast 2.2 A s o™ 2005d 5E5-E 20073 297+
2 JEAET A D AzAE T Ao} FAble 9
A3t montelukasts H-8314] &2 159 2] 7|#A] 7 o] P4
FolEg YT o® AAEA T montelukast 1 mg/kg/d
3}—?01] T U] e s g stdlen HaqoR

T e HE&stAa 71E0 71 #A ) o]P 4T AR FUF A=
A= A&

=
[S)
=

—_
Do

A I'_} Montelukast < 15% EF AEsg o Eof o]y
WS AR A S, DAHAL E’rcr 4% 427 o™ mon-
telukast &8 25 FE ventilator index”} tHZEwoll v]3)] f-2
& FaE 1yt v 5% AxsE dzwd v o st

fou BATACRE ou= glSlTt

A EE AT gy go} FollAe 7HAA o]PAEZ 7]
Ex)50l F7t2 AHS-¥ montelukastell 5¢] o] ¥k3-o] 1o
v 52 well-tolerabled Ao 2 e 3 1 mg/kg/d2
montelukast® X5 2FA5E 7|44 $7]9 7|3+
7182 H olP AT FF NBEAZMA & lHo] 9l
th 238y montelukast A& % d¥e] &3 4 bdAdS s}
7] YA = o B 59| Shols ez gt vr)#
9l gl AT7F Al elok & Rog oA

References

1) Bancalari E, Claure N. Definitions and diagnostic criteria for
bronchopulmonary dysplasia. Semin Perinatol 2006;30:164-70.

2) Ehrenkranz RA, Walsh MC, Vohr BR, Jobe AH, Wright LL,
Fanaroff AA, et al. Validation of the National Institutes of
Health consensus definition of bronchopulmonary dysplasia.
Pediatrics 2005;116:1353-60.

3) Bancalari E, Claure N, Sosenko IR. Bronchopulmonary dys-
plasia: changes in pathogenesis, epidemiology and definition.
Semin Neonatol 2003;8:63-71.

4) Groneck P, Gtze-Speer B, Oppermann M, Eiffert H, Speer
CP. Association of pulmonary inflammation and increased
microvascular permeability during the development of bron-

- 185 -



HM Kim, JE Song, SM Lee, et al.

chopulmonary dysplasia: a sequential analysis of inflamma-
tory mediators in respiratory fluids of high-risk preterm
neonates. Pediatrics 1994;93:712-8.

5) Speer CP. Inflammatory mechanisms in neonatal chronic

lung disease. Eur ] Pediatr 1999;158:18-22.

6) Speer CP. Pre- and postnatal inflammatory mechanisms in

7

8

9

10

11

-

N

=

=

)

chronic lung disease of preterm infants. Paediatr Respir Rev
2004,5:241-4.

Denis D, Fayon M]J, Berger P, Molimard M, De Lara MT,
Roux E, et al. Prolonged moderate hyperoxia induces hyper-
responsiveness and airway inflammation in newborn rats.
Pediatr Res 2001;50:515-9.

Hosford GE, Koyanagi KS, Leung WI, Olson DM. Hyperoxia
increases protein mass of 5-lipoxygenase and its activating
protein, flap, and leukotriene B(4) output in newborn rat
lungs. Exp Lung Res 2002;28:671-84.

Sheikh S, Null D, Gentile D, Bimle C. Skoner D, McCoy K.
Urinary leukotrine E(4) excretion during the first month of
life and subsequent bronchopulmonary dysplasia in prema-
ture infants. Chest 2001;119:1749-54.

Espinosa K, BossY, Stankova J, Rola-Pleszczynski M.
CysLT1 receptor upregulation by TGF-beta and IL-13 is
associated with bronchial smooth muscle cell proliferation in
response to LTD4. J Allergy Clin Immunol 2003;111:1032-40.
Nathan RA, Kemp JP. Efficacy of antileukotriene agents in
asthma management. Ann Allergy Asthma Immunol 2001;
86:9-17.

12) Devillier P, Baccard N, Advenier C. Leukotrienes, leukotriene

receptor antagonists and leukotriene synthesis inhibitors in

13

14

16

17

18

19

20

21

- 186 -

=

f

N

i

~

=z

=

)

—

asthma: an update. Part I synthesis, receptors and role of
leukotrienes in asthma. Phamacol Res 1999;40:3-13.
Rosewich M, Rose MA, Eickmeier O, Travaci M, Kitz R,
Zielen S. Montelukast as add-on therapy to beta-agonists
and late airway response. Eur Respir J 2007;30:56-61.
Holgate ST, Peters-Golden M, Panettieri RA, Henderson
WR. Roles of cysteinyl leukotrienes in airway inflammation,
smooth muscle function, and remodeling. J Allergy Clinl
Immunol 2003;111:18-34.

Drazen JM. Leukotrienes as mediators of airway obstruction.
Am ] Respir Crit Care Med 1998;158:193-200.

Van Marter L]. Strategies for preventing bronchopulmonary
dysplasia. Curr Opin Pediatr 2005;17:174-80.

Charafeddine L, D'Angio CT, Phelps DL. Atypical chronic
lung disease patterns in neonates. Pediatrics 1999;103:759-65.
Baveja R, Christou H. Pharmacological strategies in the
prevention and management of bronchopulmonary dysplasia.
Semin Perinatol 2006;30:209-18.

Knorr B, Maganti L, Ramakrishnan R, Tozzi CA, Migoya E,
Kearns G. Pharmacokinetics and safety of montelukast in
children aged 3 to 6 months. J Clin Pharmacol 2006;46:620-7.
Bisgaard H. A randomized trial of montelukast in respiratory
syncytial virus postbronchiolitis. Am ] Respir Crit Care Med
2003;167:379-83.

Park MS, Rieger-Fackeldey E, Schanbacher BL, Cook AC,
Bauer JA, Rogers LK, et al. Altered expressions of fibroblast
growth factor receptors and alveolarization in neonatal mice
exposed to 85% oxygen. Pediatr Res 2007;62:652-7.



