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Abstract. We report a rare case of mon-
telukast sodium-induced hematuria in a
58-year-old female patient with allergic rhi-
nitis. Renal function returned to normal af-
ter drug withdrawal. We reviewed 19 case
reports of adverse reactions associated with
montelukast sodium in mainland China and
found that (1) 37% of patients were pediatric
patients, (2) psychiatric disorders, rashes and
uropoietic organs symptom were common,
(3) uropoietic organ symptoms reported in
mainland China were very rare abroad. The
clinician in China should be vigilant about
the adverse reaction of montelukast sodium
and further studies are needed to explore the
pathogenesis of montelukast-induced uro-
poietic organ symptoms.

Introduction

Montelukast sodium is a selective and
orally active leukotriene receptor antagonist
that inhibits the cysteinyl leukotriene CysLT1
receptor. Montelukast sodium is indicated
for the prophylaxis and chronic treatment of
asthma in adults and pediatric patients [1]. It
is also used for the relief of symptoms of al-
lergic rhinitis [2]. Here we report a rare case
of gross hematuria in a patient with allergic
rhinitis after montelukast sodium administra-
tion. We also performed a literature overview
on adverse drug reaction (ADR) caused by
montelukast sodium in mainland China [3, 4,
5,6,7,8,9,10,11, 12,13, 14, 15, 16, 17].

Case report

A 58-year-old woman received Singulair®
(montelukast sodium) 10 mg every night for
treatment of allergic rhinitis. She developed

total gross hematuria on Day 3 of drug ad-
ministration. No other symptoms were found
in clinical observation. After referral to our
hospital, Type B ultrasonic examinations of
both kidneys, ureter and bladder revealed
no significant pathologic changes in these
organs. The urine sediment examination
showed: pH 7.5, protein (++), WBC 1.2/HP,
RBC 125/HP. Blood test showed: BUN 5.8
mmol/,SCr 96 pmol/l, Ca?* 2.52 mmol/l,
K* 3.5 mmol/l, Na* 128.5 mmol/l, CI
89 mmol/l, Mg?" 0.9 mmol/l. The patho-
genesis of hematuria needed to be checked.
Gross hematuria was improved on Day 7 of
montelukast sodium withdrawal. Two weeks
later, renal function returned to normal.

The patient had no history of drug and
food allergy. She did not take other medica-
tions, over-the-counter drug or herbal prod-
ucts after initiation of therapy with montelu-
kast sodium.

Literature review

We searched the montelukast ADR re-
ports using the keywords “montelukast” in
CNKI, WANFANG and VIP databases in
mainland China spanning 15 years (1999 to
2013). We finally obtained 15 articles related
to ADRs with repeated reports excluded (Ta-
ble 1). There were a total of 19 ADR cases
including the present one.

In these cases, all patients took Singu-
lair® (montelukast sodium) adequately and
had no history of montelukast allergy. ADRs
induced by montelukast sodium, which were
reported more than once, included mental
symptoms (5 cases), erythema (4 cases), uro-
poietic system symptoms (3 cases), gastro-
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Table 1. Description of the 15 ADR literatures concerning montelukast in mainland China.
References | Age Sex Dose | Symptoms of Time to Serious | Intervention | Concomitant drug
(years) (mg/day) ADR ADR onset
Lietal. 4 F 4 Sleeping 3-4days N Drug Procaterol
(2005) [3] disorder, withdrawal
2 M 4 Diarrhea 1 week N Drug Beclometasone dipropionate
withdrawal | aerosol, salbutamol sulfate
aerosol
Chen et al. 12 B 5 Enuresis 2 days N Drug Ketotifen tablets
(2007) [4] withdrawal
Yang 30 M 10 Hives 5 days N Drug Fluticasone aerosol
(2008)[5] urticaria withdrawal
Hou (2008) 51 B 10 Erythra 3 days N Loratadine | None
[6] was given
He (2008) 72 M 10 Diarrhea 2 days N Drug None
[7] withdrawal
64 F 10 Headache 30 min N Paracetamol | None
was given
Gao et al. 5 F 5 Knee 1 days N Drug None
(2008) [8] arthralgia withdrawal
Li et al. 73 M 10 Dysuria 1 days N Drug None
(2008) [9] withdrawal
Gao et al. 76 M 10 Eosinophilia, 28 days N Symptomatic | Sulbactam+cefoperazone,
(2009) [10] fever, cough treatment | aminophylline, ambroxol
Zhang et 44 M 10 rash 5 days N Symptomatic | Compound methoxyphenamine,
al. (2009) treatment | salmeterol xinafoate, fluticasone
[11] propionate powder for inhalation
Zhu et al. 38 F 10 rash 4 days N Drug None
(2009) [12] withdrawal
Zhang 74 M 10 Drug hepatitis 6 days Y Symptomatic | Loratadine, nifedipine, finaste-
(2011) [13] treatment | ride, alfuzosin
Lietal. 5 M 5 Excitation 2 days N Drug Azithromycin, procaterol
(2011) [14] withdrawal | hydrochloride tablets, budesonide
nebulising suspension
Lietal. 72 M 10 Tremor 16 days N Drug Aminophylline, bromhexine,
(2011) [15] withdrawal | cefoperazone+tazobactam
Fei (2012) 86 M 10 Excitation 1 days N Drug Cefoxitin, ambroxol, salbutamol,
[16] withdrawal | budesonide suspension
Pu et al. 6 F 5 Inattention 4 days N Drug Salbutamol sulfate, pulmicort
(2012) [17] withdrawal | respules
3 M 4 Excitation 3 days N Drug Pulmicort respules, procaterol
withdrawal | hydrochloride tablets
Present 58 F 10 Hematuria 3 days Y Drug None
patient withdrawal

F = female; M = male; N = no; Y = yes.

intestinal symptoms (2 cases), and locomo-
tor system symptoms (2 cases). The shortest
time from exposure to ADR was 1 day (knee
arthralgia) and the longest time was 4 weeks
(eosinophilia) [8, 10]. It is noteworthy that
37% (7/19) of patients reported in main-
land China are pediatric patients, and in
these patients the adverse reactions included
psychiatric disorders (4 cases), diarrhea (1
case), knee arthralgia (1 case) and enuresis
(1 case). The mean time to onset of ADRs in
7 pediatric patients was 3 + 1.3 days. Table

2 summarizes adverse reactions caused by
montelukast in 19 patients. Time from ex-
posure to onset of erythema, mental symp-
toms, gastrointestinal symptoms, uropoietic
system symptoms and locomotor system
symptoms were 4 —5,2—-4,2and 7,1 -3, 1
and 16 days, respectively. Two of the ADRs
were classified as serious (drug hepatitis and
hematuria) [13]. All reported patients recov-
ered. In 13 of these 19 cases the drug was
withdrawn successfully. 12 patients were
treated with other drugs concomitantly, in-
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Table 2. ADR symptom distribution.

ADR diagnosis Patients Percentage (%)
Psychiatric disorders 5 26
Rashes 4 21
Uropoietic system symptom 3 16
Diarrhea 2 10
Locomotor system symptom 2 10
Others* 3 17

*headache, eosinophilia, drug hepatitis.

cluding 7 patients who were treated concom-
itantly with inhaled corticosteroids.

Discussion

In the present case, gross hematuria was
probably caused by montelukast sodium be-
cause of the temporal relationship between
the use of montelukast sodium and the de-
velopment of hematuria. The Naranjo prob-
ability scale showed a probable relationship
between hematuria and montelukast treat-
ment. We got only one record after search-
ing PubMed using the keywords ‘“hema-
turia AND montelukast” [18]. This report
describes a 77-year-old Japanese woman
who was treated for bronchial asthma with a
combination of inhalant corticosteroid with
2-agonist and montelukast for 15 months.
She developed Churg-Strauss syndrome
(CSS) with microscopic hematuria. Urinary
findings became normal rapidly after treat-
ment with oral prednisolone at an initial
dose of 40 mg. Bibby et al. [19] concluded
that leukotriene receptor antagonist (LTRA)
treatment was a suspect medication in most
reported cases of CSS.

It is known that CSS is characterized
by symptoms of asthma, allergic rhinitis
and marked increase in peripheral eosino-
phils. Almost 13% of CSS patients had renal
symptoms. Patients with renal CSS symp-
toms often presented with microscopic he-
maturia and only rarely with severe renal
symptoms. The clinical symptoms and signs
of CSS were different. In the present case, it
is possible that the woman had an subclini-
cal form of CSS, and hematuria occurred
through CSS aggravated by montelukast so-
dium, or CSS was an anaphylactic reaction

to montelukast therapy [20]. However, it was
not known whether the patient had already
developed CSS, and the underlying cause of
gross hematuria due to use of montelukast is
still unclear. CSS caused by montelukast has
not been reported in mainland China.

Montelukast has proven to be safe and
well tolerated in adults and children [21,
22, 23]. The most common published ADRs
related to montelukast sodium in mainland
China were psychiatric disorders, rashes and
uropoietic organ symptoms. Psychiatric dis-
orders include excitation (3 cases), inatten-
tion (1 case) and sleeping disorder (1 case).
The mean time to psychiatric disorder onset
was 2.5 £ 1 day and in all cases the drug was
withdrawn successfully. Among the patients
experiencing psychiatric ADRs, 4 were chil-
dren (3 — 6 years of age) who developed ex-
citation, sleeping disorder and inattention.
The psychiatric disorders induced by monte-
lukast were reported abroad [24, 25]. Waller-
stedt et al. [24] analyzed all reports of psychi-
atric disorders during montelukast treatment
in children (< 18 years) in the Swedish ADR
database SWEDIS (1998 — 2007) and con-
cluded that psychiatric disorders caused by
montelukast seem to be reported often in
small children, and 80% of children from
the time of exposure to ADR was less than
1 week. The US Food and Drug Administra-
tion (FDA) reports a suspected association
between montelukast and depression, suicid-
al thinking and behavior, but the published
case reports concerning the same symptoms
are not reported in the authority database of
mainland China. The 4 patients who devel-
oped rashes were adults and rashes includ-
ed Hives urticaria (1 case), the type of skin
eruption of the others was not reported. Time
from exposure to erythema was 3 — 5 days
and we assumed an immunoallergic patho-
genesis. The same case report was published
abroad [26]. PubMed was searched using the
keywords “montelukast AND enuresis” and
“montelukast AND dysuria”, respectively,
but the search was negative. In all cases the
withdrawal of the drug was successful and
the pathogenesis is still unclear.

We reviewed the latest prescribing in-
formation for Singulair® (montelukast,
8/28/2009) of the FDA and the Singulair®
package insert revised by the FDA (12/2010).
The ADRs associated with montelukast
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which were reported in mainland China
were also mentioned by the FDA except for
the uropoietic system symptoms (enuresis,
dysuria and hematuria). The FDA classified
headache, fever, cough and diarrhea as the
most common adverse reactions of montelu-
kast (incidence > 5% and greater than pla-
cebo). Psychiatric disorders and rashes (in-
cidence 1.6%, FDA) induced by montelukast
that were frequent in case reports in main-
land China were not included in the FDA list.
These ADRs are reported voluntarily from a
population of uncertain size, so it is impos-
sible to evaluate their incidence. The reasons
for the differences between the FDA data and
the cases in mainland China might involve
race difference and the difference between
ADR symptom proportion and incidence.

In summary, it is worth noting that in
mainland China there is a high percentage
of children (37%) who developed adverse
reactions after treatment with the drug. Psy-
chiatric disorders, rashes and uropoietic or-
gan symptoms were frequent. Among the
patients who developed psychiatric disor-
ders 80% were < 6 years old. The reports of
uropoietic organ symptoms associated with
montelukast that were reported in mainland
China were very rare worldwide. Further
studies should investigate the pathogenetic
mechanism of montelukast-induced uropoi-
etic organ symptoms.

Conflict of interest

None.

Acknowledgments

This project was sponsored by grants
from the National Natural Science Founda-
tion of China (30972822, 81273274), Na-
tional Major Scientific and Technological
Special Project for “Significant New Drugs
Development” (20112X09302-003-02), Ji-
angsu Province Major Scientific and Tech-
nological Special Project (BM2011017) and
A Project Funded by the Priority Academic
Program Development of Jiangsu Higher
Education Institutions.

References

(1]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

Massingham K, Fox S, Smaldone A. Asthma ther-
apy in pediatric patients: a systematic review of
treatment with montelukast versus inhaled corti-
costeroids. J Pediatr Health Care. 2013. in press.
CrossRef PubMed

Cobanoglu B, Toskala E, Ural A, Cingi C. Role of
leukotriene antagonists and antihistamines in the
treatment of allergic rhinitis. Curr Allergy Asthma
Rep. 2013; 73: 203-208. CrossRef PubMed

Li ZM, Wang W. Q. Two cases of adverse reac-
tions caused by montelukast. Chinese Journal of
Hospital Pharmacy. 2005; 25: 584.

Chen JY, Ru A. Z. Enuresis induced by montelu-
kast sodium chewable tablets in a child. ADR J.
2007; 9: 157.

Yang H. H. Montelukast induced general hives urti-
caria. Modern Medicine & Health. 2008; 24: 752.
Hou H. L. Skin rash caused by montelukast sodi-
um tablets. ADR J. 2008; /0. 183.

He Y. C. Montelukast induced 2 adverse reaction
cases. Chinese Journal of Clinical Pharmacy.
2008; 17: 54.

Gao JJ, Ji S, Huang Q. P. Knee pain associated
with montelukast sodium chewable tablets. ADR
J.2008; 10: 62.

Li JL, Yang G. F. Dysuria caused by montelukast
sodium. Chin JMAP. 2008; 25: 98.

Gao AH, Guo MZ, Chen X. L. A case of montelu-
kast sodium induced Eosinophilia. Clin Nurs Res.
2009; 23: 185.

Zhang J, Huang SP, Wang Q. General rash caused
by montelukast sodium. Tianjin Pharm. 2009; 21:
12.

Zhu LF, Li GQ, Bian Y. J. One case of montelu-
kast-induced anaphylactic skin reaction. Chin J
New Drugs. 2009; 18: 183-184.

Zhang Y. Drug-induced hepatitis following mon-
telukast. Chinese Journal of Drug Application and
Monitoring. 2011; 8: 388-389.

Li XY, Zhou X. Y. psychiatric disorder caused by
montelukast sodium. Herald of Medicine. 2011;
30: 116.

Li TT, Liu H. Y. Upper limb tremor related to
montelukast sodium chewable tablets. ADR J.
2011; 13 245.

Fei W. C. mental disorders induced by montelu-
kast sodium. Chin J Coal Ind Med. 2012; 75. 313.
Pu ZX, Li Y. L. Two cases concerned excitation
and inattention caused by montelukast. Medical
Journal of National Defending Forces in South-
west China. 2012; 22: 604.

Kanda T, Tanio H, Wu C, Nishihara H, Nogaki F,
Ono T. Churg-Strauss syndrome with severe gran-
ulomatous angiitis and crescentic glomerulone-
phritis, which developed during therapy with a
leukotriene receptor antagonist. Clin Exp
Nephrol. 2010; 74: 602-607. CrossRef PubMed
Bibby S, Healy B, Steele R, Kumareswaran K,
Nelson H, Beasley R. Association between leukot-
riene receptor antagonist therapy and Churg-
Strauss syndrome: an analysis of the FDA AERS
database. Thorax. 2010; 65: 132-138. CrossRef
PubMed

McDanel DL, Muller BA. The linkage between
Churg-Strauss syndrome and leukotriene receptor


http://dx.doi.org/10.1016/j.pedhc.2012.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23312367&dopt=Abstract
http://dx.doi.org/10.1007/s11882-013-0341-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23389557&dopt=Abstract
http://dx.doi.org/10.1007/s10157-010-0313-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20607580&dopt=Abstract
http://dx.doi.org/10.1136/thx.2009.120972
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20147592&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20147592&dopt=Abstract

Xie, Wei and Meng

962

(21]

(22]

(23]

[24]

[25]

[26]

antagonists: fact or fiction? Ther Clin Risk Man-
ag. 2005; 1: 125-140. CrossRef PubMed
Lipworth BJ. Leukotriene-receptor antagonists.
Lancet. 1999; 353 57-62. CrossRef PubMed
Malmstrom K, Rodriguez-Gomez G, Guerra J,
Villaran C, Pifieiro A, Wei LX, Seidenberg BC,
Reiss TF; Montelukast/Beclomethasone Study
Group. Oral montelukast, inhaled beclometha-
sone, and placebo for chronic asthma. A random-
ized, controlled trial. Ann Intern Med. 1999; 130:
487-495. CrossRef PubMed

Nayak A, Langdon RB. Montelukast in the treat-
ment of allergic rhinitis: an evidence-based re-
view. Drugs. 2007; 67: 887-901. CrossRef
PubMed

Wallerstedt SM, Brunlof G, Sundstrom A, Eviks-
son AL. Montelukast and psychiatric disorders in
children. Pharmacoepidemiol Drug Saf. 2009; /8:
858-864. CrossRef PubMed

Schumock GT, Lee TA, Joo MJ, Valuck RJ, Stayner
LT, Gibbons RD. Association between leukotri-
ene-modifying agents and suicide: what is the
evidence? Drug Saf. 2011; 34: 533-544. CrossRef
PubMed

Minciullo PL, Saija A, Bonanno D, Ferlazzo E,
Gangemi S. Montelukast-induced generalized ur-
ticaria. Ann Pharmacother. 2004; 38: 999-1001.
CrossRef PubMed


http://dx.doi.org/10.2147/tcrm.1.2.125.62913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18360552&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(98)09019-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10023966&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-130-6-199903160-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10075616&dopt=Abstract
http://dx.doi.org/10.2165/00003495-200767060-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17428106&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17428106&dopt=Abstract
http://dx.doi.org/10.1002/pds.1794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19551697&dopt=Abstract
http://dx.doi.org/10.2165/11587260-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21663330&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21663330&dopt=Abstract
http://dx.doi.org/10.1345/aph.1D547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15113985&dopt=Abstract

Copyright of International Journal of Clinical Pharmacology & Therapeuticsis the property of
Dustri-Verlag Dr. Karl Feistie GmbH & Co., KG and its content may not be copied or
emailed to multiple sites or posted to a listserv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use.



