
 
 

 
 

 

     
                                              
 

 
   

    
 

 

  
 

  
    

 
  

 
   

 
   

 
  

  
    

 
     

    
     

 
 

CENTER FOR DRUG EVALUATION AND RESEARCH 

Approval Package for: 

APPLICATION NUMBER: 

020829Orig1s055 

Trade Name: SINGULAIR 
Generic or Proper (montelukast sodium)
Name: 

Sponsor: MERCK & CO, INC. 
Approval Date: August 10, 2010 

Indication: SINGULAIR is a leukotriene receptor antagonist indicated for: 

• The prophylaxis and chronic treatment of asthma in adults and 
pediatric patients 12 months of age and older. 

• Acute prevention of exercise-induced bronchoconstriction (EIB) in 
patients 15 years of age and older. 

• Relief of symptoms of allergic rhinitis (AR): seasonal allergic 
rhinitis (SAR) in patients 2 years of age and older, and perennial 
allergic rhinitis (PAR) in patients 6 months of age and older. 
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CENTER FOR DRUG EVALUATION AND 
RESEARCH 

APPLICATION NUMBER: 

020829Orig1s055 

APPROVAL LETTER 



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
Food and Drug Administration 
Rockville, MD 20857 

NDA 20-829/S-055 
20-830/S-056 
21-409/S-031 

Merck and Co., Inc. 
P.O. Box 2000, RY32-605 
Rahway, NJ 07065-0900 

Attention: Margaret E. McCann, D.V.M, Ph.D. 
Director, Worldwide Regulatory Affairs 

Dear Dr. McCann: 

Please refer to your supplemental new drug applications dated April 14, 2010, and received April 14, 
2010, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Singulair 
(montelukast sodium) tablets, chewable tablets and oral granules. 

We also acknowledge receipt of your submissions dated May 05, and July 01 and 12, 2010. 

These Changes Being Effected supplemental new drug applications provide for the addition of the term 
disorientation to the WARNINGS and PRECAUTIONS and ADVERSE REACTIONS sections of the 
package insert and to the possible side effects section of the patient package insert. 

We have completed our review of these applications, as amended. These applications are approved, 
effective on the date of this letter, for use as recommended in the enclosed agreed upon labeling text. 

As soon as possible, but no later than 14 days from the date of this letter, submit, using the FDA 
automated drug registration and listing system (eLIST), the content of labeling [21 CFR 314.50(l)] in 
structured product labeling (SPL) format, as described at 
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm, that is 
identical to the enclosed labeling (text for the package insert) and include the  labeling changes 
proposed in any pending “Changes Being Effected” (CBE) supplements.  Information on submitting 
SPL files using eLIST may be found in the guidance for industry titled “SPL Standard for Content of 
Labeling Technical Qs and As” at 
http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/UCM07 
2392.pdf. 

The SPL will be accessible from publicly available labeling repositories. 

Also within 14 days, amend all pending supplemental applications for this NDA, including pending 
“Changes Being Effected” (CBE) supplements, for which FDA has not yet issued an action letter, with 
the content of labeling [21 CFR 314.50(l)(1)(i)] in MS Word format that includes the changes 
approved in this supplemental application. 

http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/UCM07
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm


NDA 20-829/S-055 
20-830/S-056 
21-409/S-031 

If you issue a letter communicating important information about this drug product (i.e., a “Dear Health 
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to 
the following address:

   MEDWATCH  
   Food and Drug Administration  
   5515 Security Lane  
   HFD-001, Suite 5100  
   Rockville, MD 20852  

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 
314.80 and 314.81). 

If you have any questions, call Sadaf Nabavian, Regulatory Project Manager, at (301) 796-2777. 

Sincerely, 

{See appended electronic signature page} 

Badrul A. Chowdhury, M.D., Ph.D. 
Director 
Division of Pulmonary, Allergy, and 
Rheumatology Drug Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

Enclosure: Approved Labeling 
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08/10/2010 



 
  

 
 
 

 
 

 
  
 

 

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

APPLICATION NUMBER: 

020829Orig1s055 

LABELING 





















































 
 
 

 
 

  
 
 
 

 

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

APPLICATION NUMBER: 

020829Orig1s055 

OTHER REVIEW(S) 



   
   

   

   

 
         

         
         

 

 
 

 

REGULATORY PROJECT MANAGER LABELING REVIEW 

Division of Pulmonary and Allergy Products 

Application Number:  NDA 20-829/S-055 
NDA 20-830/S-056 
NDA 21-409/S-031 

Name of Drug: Singulair Tablets, Chewable Tablets and Oral Granules 

Applicant: Merck Sharp & Dohme Corp. 

Material Reviewed: 

Submission Date: April 14, 2010, May 05, 2010 and July 01, and 12, 2010 

 Receipt Date(s):  April 14, 2010, May 05, 2010 and July 01, and 12, 2010 

Type of Labeling Reviewed: WORD/SPL 

Background and Summary 

These Changes Being Effected labeling Supplements submitted April 14, 2010 and amended on 
May 05, and July 01, and 12, 2010, provide for the addition of the term “disorientation” to the 
package insert and the term “disorientation (confusion) to the patient package insert.  

Package Insert 

1. The term “disorientation” was added to Section 5 WARNINGS AND PRECAUTIONS, 
under subsection 5.4 Neuropsychiatric Events and to Section 6 ADVERSE REACTIONS, 
subsection 6.2 Post-Marketing Experience, to the list of psychiatric disorders. 

2. In the Highlights section, the addition of new section “RECENT MAJOR CHANGES” 
with date has been incorporated after the product name. 

Patient Package Insert 

3. The term disorientation (confusion) was added to the list of behavior and mood-related 
changes. 

The most recently approved package insert was approved on April 26, 2010. 



             

                                            

Review 

The SPL version (PLR format) of the package insert (9989619) proposed in these CBE labeling 
supplements was compared to the most recently approved Package Insert and Patient Package 
Insert Labeling. A fax was sent to Merck recommending the addition of the term “confusion” 
after the term disorientation to the PPI for a more patient-friendly language. Merck accepted the 
recommendation. No changes were made to the labeling other than those provided for by these 
supplements. These supplements were reviewed by Jennifer Pippins, M.D, MPH, Clinical 
Reviewer, (reviewed July 13, 2010) and were recommended for approval. 

Recommendations 

Approval 

Sadaf Nabavian, Pharm.D.  
REGULATORY PROJECT MANAGER 

Supervisory Comment/Concurrence: 

       Sandy Barnes 
       Chief, Project Management Staff 

Drafted: SNabavian/ Revised/Initialed: 07/29/2010 
SBarnes/08/04/2010
 Finalized: SNabavian/08/10/2010 
 Filename: CSO Labeling Review Template (updated 1-16-07).doc 
CSO LABELING REVIEW 
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08/10/2010 
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09/29/2010 
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MEDICAL OFFICER REVIEW 

Division Of Pulmonary and Allergy Drug Products (HFD-570) 

APPLICATION: NDA 20-829, 20-830, TRADE NAME: Singular 
and 21-409 

APPLICANT/SPONSOR: Merck USAN NAME: Montelukast 
MEDICAL OFFICER: Jennifer Rodriguez Pippins, 

MD, MPH 
TEAM LEADER: Susan Limb, MD CATEGORY: Tablets, Chewable Tablets, and Oral 

Granules 
DATE: July 13, 2010 ROUTE: Oral 

SUBMISSIONS REVIEWED IN THIS DOCUMENT 
Document Date CDER Stamp Date Submission Comments 
July 12, 2010 July 12, 2010 NDA 20-829, SD# 337 Amendment to CBE labeling supplement 
July 12, 2010 July 12, 2010 NDA 20-830, SD# 334 Amendment to CBE labeling supplement 
July 12, 2010 July 12, 2010 NDA 21-409, SD# 216 Amendment to CBE labeling supplement 
July 1, 2010 July 1, 2010 NDA 20-829, SD# 336 Response to IR 
July 1, 2010 July 1, 2010 NDA 20-830, SD# 333 Response to IR 
July 1, 2010 July 1, 2010 NDA 21-409, SD# 215 Response to IR 
May 5, 2010 May 5, 2010 NDA 20-829, SD# 333 Amendment to CBE labeling supplement 
May 5, 2010 May 5, 2010 NDA 20-830, SD #331 Amendment to CBE labeling supplement 
May 5, 2010 May 5, 2010 NDA 21-409, SD# 213 Amendment to CBE labeling supplement 

RELATED APPLICATIONS 
Document Date Application Type Comments 
April 14, 2010 NDA 20-829, SD # 331 CBE labeling supplement 
April 14, 2010 NDA 20-830, SD # 329 CBE labeling supplement 
April 14, 2010 NDA 21-409, SD # 212 CBE labeling supplement 
REVIEW SUMMARY: 



 
 

 

 
 

  
  

 

 
 

 

 
 

   

 

2 NDA 20-829, 20-830, 21-409  Merck Singulair 

MEDICAL OFFICER REVIEW 

Division Of Pulmonary and Allergy Drug Products (HFD-570) 

This is a medical officer review of a Changes Being Effected (CBE) Supplement submitted for the addition of 
the term “disorientation” to the labeling for Singulair Tablets (NDA 20-829), Chewable Tables (NDA 20-830), 
and Oral Granules (NDA 21-409).  The original labeling supplement was submitted on April 14, 2010.  
Following the April 26, 2010, approval of the labeling conversion to the Physician Labeling Rule (PLR) format, 
the Applicant submitted an amendment to the CBE labeling supplement dated May 5, 2010, which submitted 
the proposed changes in the PLR format.  The Applicant provided responses to an Information Request (IR) in a 
July 1, 2010, submission.  

The Applicant proposes the addition of the term “disorientation” to the package insert (PI), in WARNINGS 
AND PRECAUTIONS under the subsection Neuropsychiatric Events, as well as to the Post-Marketing 
Experience subsection of ADVERSE REACTIONS, where it is grouped with related terms under the System 
Organ Classification of psychiatric disorders.  In addition to the changes submitted for the PI, the Applicant 
also proposes the addition of the term “disorientation” to the patient package insert (PPI) under the section 
titled, “What are the possible side effects of SINGULAIR?” in the “Behavior and mood-related changes” 
subsection. The list of 84 Merck Worldwide Adverse Experience System (WAES) reports previously submitted 
to the FDA and 55 WAES reports not previously submitted supporting the addition of the term to the PI and 
PPI are provided in the supplement. 

Both the Division of Pharmacovigilance I (DPV I) and the Division of Risk Management (DRISK) in the Office 
of Surveillance and Epidemiology were consulted regarding this submission, and both Divisions supported the 
addition of the term “disorientation.”  In addition, DRISK recommended the addition of the patient-friendly 
term “confusion” as a parenthetical statement to the PPI.  The Applicant submitted this revision in a submission 
dated July 12, 2010. 

Upon clinical review, the changes to the PI and PPI appear appropriate.  No additional clinical issues are 
identified.  A detailed description of the proposed changes is provided and full copies of the agreed upon 
versions of the PI and PPI are attached.  The recommendation for this labeling supplement is Approval. 
OUTSTANDING ISSUES: None 

RECOMMENDED REGULATORY ACTION 
NDA LABEL SUPPLEMENT: X APPROVAL COMPLETE RESPONSE 
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1. Background 
This is a medical officer review of a Changes Being Effected (CBE) Supplement submitted for the 
addition of the term “disorientation” to the labeling for Singulair Tablets (NDA 20-829), Chewable 
Tables (NDA 20-830), and Oral Granules (NDA 21-409).  The original labeling supplement was 
submitted on April 14, 2010. Following the April 26, 2010, approval of the labeling conversion to the 
Physician Labeling Rule (PLR) format, the Applicant submitted an amendment to the CBE labeling 
supplement dated May 5, 2010, which submitted the proposed changes in the PLR format. 

2. Originally Proposed Changes 
The Applicant proposes the addition of the term “disorientation” to the package insert (PI), in 
WARNINGS AND PRECAUTIONS under the subsection Neuropsychiatric Events, as well as to the 
Post-Marketing Experience subsection of ADVERSE REACTIONS, where it is grouped with related 
terms under the System Organ Classification of psychiatric disorders, as follows: 

PI 
5 WARNINGS AND PRECAUTIONS 
5.4 Neuropsychiatric Events 
    Neuropsychiatric events have been reported in adult, adolescent, and pediatric patients taking SINGULAIR.  Post-
marketing reports with SINGULAIR use include agitation, aggressive behavior or hostility, anxiousness, depression, 
disorientation, dream abnormalities, hallucinations, insomnia, irritability, restlessness, somnambulism, suicidal thinking 
and behavior (including suicide), and tremor.  The clinical details of some post-marketing reports involving SINGULAIR 
appear consistent with a drug-induced effect.   
    Patients and prescribers should be alert for neuropsychiatric events.  Patients should be instructed to notify their 
prescriber if these changes occur.  Prescribers should carefully evaluate the risks and benefits of continuing treatment 
with SINGULAIR if such events occur [see Adverse Reactions (6.2)]. 

6 ADVERSE REACTIONS 
6.2 Post-Marketing Experience 
    The following adverse reactions have been identified during post-approval use of SINGULAIR.  Because these 
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure. 
    Blood and lymphatic system disorders: increased bleeding tendency. 
    Immune system disorders: hypersensitivity reactions including anaphylaxis, hepatic esoinophilic infiltration. 
    Psychiatric disorders: agitation including aggressive behavior or hostility, anxiousness, depression, disorientation, 
dream abnormalities, hallucinations, insomnia, irritability, restlessness, somnambulism, suicidal thinking and behavior 
(including suicide), tremor [see Warnings and Precautions (5.4)].
    Nervous system disorders: drowsiness, paraesthesia/hypoesthesia, seizures. 
    Cardiac disorders: palpitations. 
    Respiratory, thoracic and mediastinal disorders: epistaxis. 
    Gastrointestinal disorders: diarrhea, dyspepsia, nausea, pancreatitis, vomiting. 
    Hepatobiliary disorders: Cases of cholestatic hepatitis, hepatocellular liver-injury, and mixed-pattern liver injury have 
been reported in patients treated with SINGULAIR.  Most of these occurred in combination with other confounding 
factors, such as the use of other mediations, or when SINGULAIR was administered to patients who had underlying 
potential for liver disease such as alcohol use or other forms of hepatitis. 
    Skin and subcutaneous tissue disorders: angioedema, bruising, erythema nodosum, pruritus, urticaria. 
    Musculoskeletal and connective tissue disorders: arthralgia, myalgia including muscle cramps. 
    General disorders and administration site conditions: edema. 
    Patients with asthma on therapy with SINGULAIR may present with systemic eosinophilia, sometimes presenting with 
clinical features of vasculitis consistent with Churg-Strauss syndrome, a condition which is often treated with systemic 
corticosteroid therapy. These events usually, but not always, have been associated with the reduction of oral 
corticosteroid therapy.  Physicians should be alert to eosinophilia, vasculitic rash, worsening pulmonary symptoms, 
cardiac complications, and/or neuropathy presenting in their patients [see Warnings and Precautions (5.5)]. 

In addition to the changes submitted for the PI, the Applicant also proposes the addition of the term 
“disorientation” to the patient package insert (PPI) under the section titled, “What are the possible 
side effects of SINGULAIR?” in the “Behavior and mood-related changes” subsection as follows: 
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PPI 
 Behavior and mood-related changes. Tell your healthcare provider right away if you or your child have any 

of these symptoms while taking SINGULAIR: 
 agitation including aggressive behavior or hostility 
 bad or vivid dreams 
 depression 
 disorientation 
 feeling anxious 
 hallucinations (seeing or hearing things that are not really there) 
 irritability 
 restlessness 
 sleep walking 
 suicidal thoughts and actions (including suicide) 
 tremor 
 trouble sleeping 

The list of 84 Merck Worldwide Adverse Experience System (WAES) reports previously submitted to 
the FDA and 55 WAES reports not previously submitted supporting the addition of the term to the PI 
and PPI are provided in the supplement. 

3. Applicant’s Response to Information Request 
On June 15, 2010, the Division requested additional information (search strategy, case 
inclusion/exclusion criteria, causality assessment, and assessment of event severity) in order to 
facilitate review of this CBE supplement.  The Applicant replied with an additional submission dated 
July 1, 2010.  The Applicant’s search strategy was described as including three MedDRA preferred 
terms: disorientation, confusional state, and memory impairment.  Reports included in the review 
were ones originating from health care providers, regulatory agencies, and consumers received from 
1997-2009.  A total of 139 reports were identified including the terms confusional state (70), 
disorientation (44), and memory impairment (35).   

Regarding causality, the Applicant stated that confounding factors (e.g. concurrent medical 
conditions and/or concomitant medications) were described in 34 reports.  Nine reports documented 
positive rechallenge, supporting an association between montelukast and the events.   

Regarding severity, the Applicant states that 110 of the 139 reports (79%) were non-serious.  
Reports meeting criteria for “serious” are described in Table 1. 

Table 1. Reports of disorientation with montelukast meeting serious criteria 

Serious Criteria Total Reports 

Hospitalized 12 
Died 1 
Disabling 3 
Life threatening  1 
Other Important medical event 15 
Overdose 2 
Total reports 29 
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The Applicant states that 20 of the 29 serious reports (70%) contained limited information.  Further 
data was available for the 9 remaining reports: 

1) 0701USA02524 
This report was for a fatality.  The Applicant states that the cause of death was hepatotoxicity 
which was associated with a confusional state. 

2) 0603USA01443, 0307FRA00070, 0703SWE00051, 0803USA04995, 0501USA01213, 
0412USA01356, and 00125624 (7 reports total) 

The Applicant describes these reports as listing disorientation as a symptom of other adverse 
drug reactions including Churg-Strauss Syndrome, intentional multidrug overdose, metabolic 
encephalopathy, hypoglycemia, depression, pneumonia, and an influenza-like illness. 

3) 0309USA02457 

The Applicant describes this report as documenting disorientation in the context of hallucinations 
and abnormal dreams, thought to be due to a possible drug interaction between montelukast and 
levofloxacin. 

4. Consultations 
Both the Division of Pharmacovigilance I (DPV I) and the Division of Risk Management (DRISK) in 
the Office of Surveillance and Epidemiology were consulted regarding this submission.  Both DPV 
and DRISK supported the addition of the term “disorientation.”   

DPV conducted a search of the AERS data which identified 90 reports of disorientation-type events 
with montelukast; 50 of these cases were further identified as having a probable or possible 
association to montelukast exposure.  Forty-five of the 50 cases reported a serious outcome, but 
there were no deaths.  Four cases reported positive rechallenge.  The reports included the following 
MedDRA preferred terms: confusional state (28), disorientation (13), delirium (6), incoherent (4), 
altered state of consciousness (2), and “feeling drunk” (1).  The DPV review notes that the term 
“confusional state” was reported more frequently than “disorientation”, however, the review states 
that the latter term “may be more clinically meaningful to healthcare providers.”  The events 
frequently occurred with other neuropsychiatric events, of which amnesia was the only unlabeled 
event. DPV conducted a separate review of 32 additional cases of amnesia which did not identify a 
strong association with montelukast.   

DRISK recommended revised patient-friendly language for the PPI: 

Merck’s proposed language: 

 disorientation 

DRISK revised patient-friendly language: 

 disorientation (confusion) 
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5. Discussion and Recommendations 
The DPV review noted that the term “confusional state” was reported more frequently than 
“disorientation” which is consistent with information presented in the Applicant’s July 1, 2010, 
submission.  DPARP concludes that the term “disorientation” is appropriate for both the PI and PPI; 
in addition, DPARP concurs with DRISK’s recommendation to add the patient-friendly term 
“confusion”, in addition to “disorientation”, as a parenthetical statement to the PPI.  The Applicant 
submitted a revised version of the PPI including the term “confusion” on July 12, 2010. 

The DPV review also noted the occurrence of events described as “amnesia” (an unlabeled event), 
and the Applicant’s July 1, 2010, submission documented events described as “memory 
impairment.”  The DPV review of an additional 32 cases of amnesia did not identify a strong 
association with montelukast.  Given the lack of evidence for an association, DPARP does not 
recommend that any terms related to memory impairment be added to the product label at this time. 

Full copies of the agreed upon versions of the PI and PPI are attached.  The recommendation for 
this labeling supplement is Approval. 

26 Page(s) of Draft Labeling has been Withheld in Full as b4 (CCI/TS) immediately following this page
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EXECUTIVE SUMMARY 

This review summarizes disorientation-type events reported in the FDA’s Adverse Event 
Reporting System (AERS) database associated with montelukast in response to the Sponsor’s 
proposal to add ‘disorientation’ to the WARNINGS AND PRECAUTIONS and ADVERSE 
REACTIONS sections of the Prescribing Information for Singulair. A search of the AERS 
database on June 7, 2010 identified 90 reports of disorientation-type events (disorientation, 
altered consciousness, confusional state, delirium, feeling drunk or incoherent) with montelukast. 
Upon further evaluation, we identified 50 cases with probable (17) or possible (33) association to 
montelukast exposure.   

Forty-five of 50 cases reported a serious outcome. Although there were no deaths, other serious 
important medical events (28) occurred most frequently followed by hospitalizations (13) 
disability (4) and life-threatening (4) events. Thirty-seven cases reported positive dechallenges 
and four reported positive rechallenges.  The occurrence of disorientation-type events did not 
appear to be influenced by age, gender, or dose. The reported events (MedDRA preferred terms, 
non-mutually exclusive) included: confusional state (28), disorientation (13), delirium (6), 
incoherent (4), altered state of consciousness (2), and feeling drunk (1). Although the term 
‘disorientation’ was not the most frequently reported term in this series, it is similar to the most 
commonly reported term ‘confusion’ and may be more clinically meaningful to healthcare 
providers.  

Disorientation-type events frequently occurred with other neuropsychiatric events such as 
depression/depressed mood, nightmare/sleep terror, hallucination, agitation, anxiety, abnormal 
behavior, amnesia, dizziness, and insomnia. Specifically, 5 cases reported disorientation after 
awakening from a nightmare, 8 described disorientation as part of a hallucination and 1 patient 
reported disorientation after awakening from somnambulism.  Among the neuropsychiatric 
events, amnesia is the only unlabeled event. A separate review of 32 additional cases of amnesia 
did not identify a strong association with montelukast due to confounding by disease state and 
poor documentation of amnesia events. 

Due to the identification of serious outcomes associated with disorientation-type events among 
patients receiving Singulair and the frequent occurrence with other labeled neuropsychiatric 
events, we support the Sponsor’s proposal to include ‘disorientation’ in the Prescribing 
Information for Singulair. 

1 BACKGROUND 

1.1 INTRODUCTION 

The Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) received a Changes 
Being Effected (CBE) supplement for the addition of the term “disorientation” to the labeling for 
Singulair Tablets (NDA 20-829), Chewable Tablets (NDA-20-830), and Oral Granules (NDA-21-
409).1  The sponsor proposed the addition of this term to the WARNINGS AND 
PRECAUTIONS section ,under the subsection Neuropsychiatric events and to the Post-
Marketing Experience subsection of ADVERSE REACTIONS under Psychiatric Disorders. They 
also proposed adding this term to the Patient Package Insert (PPI) under the section titled, “What 
are the possible side effects of Singulair?”, under the subsection “Behavior and mood-related 
changes”.  The sponsor provided case numbers for 84 World Wide Adverse Experience System 
(WAES) reports of disorientation previously submitted to the FDA and 55 WAES reports not 
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previously submitted in support of this proposal. DPARP requested that the Division of 
Pharmacovigilance I (DPV I) provide comments on the proposed labeling changes. 

1.2 REGULATORY HISTORY 
Singulair was approved on February 20, 1998 for the prophylaxis and chronic treatment of 
asthma in patients 15 years and older. Subsequent indications include: relief of symptoms of 
seasonal allergic rhinitis in adults and pediatric patients 2 years of age and older (12/31/2002),  
relief of symptoms of perennial allergic rhinitis (PAR) in adults and pediatric patients 6 months 
of age and older (7/27/2005) and prevention of exercise-induced bronchoconstriction in patients 
15 years of age and older (4/13/2007). It is available as 5-mg and 10-mg film-coated tablets , 4-
mg and 5-mg chewable tablets and 4-mg oral granules. 

In 2008, the Office of Surveillance and Epidemiology (OSE) completed a post-marketing review 
of AERS reports of mood, cognitive, perception, sleep and movement adverse events associated 
with Singulair.2  Of 400 cases of neuropsychiatric events reported in AERS from approval on 
February 20, 1998 through March 26, 2008, there were 39 (10%) cases grouped in the cognitive 
disorders category. This category included the Preferred Terms (PT) disorientation, memory 
impairment, impaired concentration or mental acuity, and confusion. These events were reported 
more frequently among patients 16 years of age (17 cases, 14%) than younger patients less than 
16 years of age (9 cases, 11%). The review did not provide further evaluation of the cognitive 
disorder event category or individual events such as disorientation or confusion. Instead, the 
review focused on more frequently reported events including sleep disturbances (176), disruptive 
behaviors/hyperactivity (144) and serious events such as fatalities and seizures.  

1.3 PRODUCT LABELING 

The previous OSE review supported the addition of the following PRECAUTION and Post-
Marketing Experience to the Psychiatric disorders subsection in the ADVERSE REACTIONS 
section of Singulair PI in 2009:3 

PRECAUTIONS 
Neuropsychiatric Events 

Neuropsychiatric events have been reported in adult, adolescent, and pediatric 
patients taking SINGULAIR. Post-marketing reports with SINGULAIR use include 
agitation, aggressive behavior or hostility, anxiousness, depression, dream abnormalities, 
hallucinations, insomnia, irritability, restlessness, somnambulism, suicidal thinking and 
behavior (including suicide) and tremor. The clinical details of some post-marketing 
reports involving SINGULAIR appear consistent with a drug-induced effect.  

Patients and prescribers should be alert for neuropsychiatric events. Patients 
should be instructed to notify their prescriber if these changes occur. Prescribers should 
carefully evaluate the risks and benefits of continuing treatment with SINGULAIR if 
such events occur (see ADVERSE REACTIONS, Post-Marketing Experience 

ADVERSE EVENTS 
Post-Marketing Experience 

Psychiatric disorders: agitation, including aggressive behavior or hostility, anxiousness, 
depression, dream abnormalities, hallucinations, insomnia, irritability, restlessness, 
somnambulism, suicidal thinking and behavior (including suicide) tremor (see 
PRECAUTIONS, Neuropsychiatric Events). 
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hallucination, agitation, anxiety, abnormal behavior, amnesia, dizziness, and insomnia. All of 
these events are currently included in the Prescribing Information for Singulair except for 
amnesia.  

On June 21, 2010, a search of the AERS database for the PT amnesia and the active ingredient 
montelukast or montelukast sodium or the trade name Singulair identified 42 cases. The previous 
case series of disorientation type events identified ten cases, leaving 32 additional unique cases 
for further evaluation. Using the same criteria presented in Table 1 we identified probable(2), 
possible (14), unassessable(6) and unlikely(10) cases. We provide further discussion of the cases 
with a possible or probable association below (16). Appendix 2 includes a listing of all ISR 
numbers identified in this case series. 

Serious outcomes among the probable and possible cases included disabilities (3), 
hospitalizations(3), life-threatening events(3), and other serious important medical events(9). 
Only three cases described amnesia without other concurrent medical events. Neuropsychiatric 
events were most commonly reported with amnesia and included: depression (5), headache (5), 
abnormal behaviour (4) and aggression (4).  The average age was 24.6 years (median 12.5, range 
3-74 years) with eight females and six males (2 unknown). One case (ISR #5785612) described a 
positive rechallenge however the case contained limited information for assessment.  Due to poor 
documentation of amnesia events and confounding by other disease states, a drug-event 
relationship could not be established at this time.  

DISCUSSION 

The AERS search identified 86 cases of disorientation-type events (disorientation, altered 
consciousness, confusional state, delirium, feeling drunk or incoherent) associated with the use of 
montelukast. After review, 50 cases were assessed as having a probable (17) or possible (33) 
association with montelukast exposure.  Thirty-seven cases cited a positive dechallenge and four 
cases also cited a positive rechallenge.  

Although no deaths were reported in this case series, 45 cases (90%) indicated a serious outcome 
Hospitalization and life-threatening events were more common among patients older than 18 
years. Disability occurred with the same frequency among patients older than 17 years and those 
7 to 16 years with no reports of disability among patients six years and younger. 

The most commonly reported time to onset was within one day of initiation (seven cases, 14%). 
Although the median time to onset was 49.3 days, 17 (34%) of all cases occurred within seven 
days of initiation and 50% of all cases were reported within 14 days. This temporal association 
supports the link between montelukast administration and disorientation-type events.  

The previous OSE review of neuropsychiatric events suggested patients six years and younger 
and those 16 and older were more likely to experience cognitive disorders. This review found that 
among the pediatric patients, those 7-16 years (12) reported disorientation type events at about 
the same rate as those six and younger (10). Taken as a group, disorientation-type events were 
evenly distributed among patients 16 and younger (22) and those older than 17 years (18), with 
10 cases reporting an unknown age range. Thus, age did not appear to influence the reporting 
rate. 

Disorientation-type events occurred across the dose range. Adult patients were more likely to use 
the 10 mg dose (14) and pediatric patients were more likely to use either the 4 mg or 5 mg dose 
(18) and roughly equal numbers of events were reported with the 10 mg dose versus the two 
lower doses combined. Only two patients under the age of 18 (ISR# 4212870, 6204164) received 
the 10 mg dose, yet considering their ages and weight, the higher dose may have been 
appropriate. One 53 year old female reported delirium after her dose increased from 5 mg to 10 
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mg and did not report this event after the dose was decreased (ISR#3329700). The dose of 
montelukast did not appear to influence the occurrence of disorientation-type events.  

Although the sponsor proposes adding the term ‘disorientation’, only 13 (26%) of the cases 
specifically listed this term. Instead, confusional state occurred 28 times in the case series as the 
most commonly used term.  Considering almost half of the reports originated from consumers 
and the events are coded according to the terms used in the reporter’s narrative, the term 
confusion may be used more frequently in the lay vernacular.  Although the term disorientation 
was not the most frequently reported term, it is similar to the most commonly reported term 
confusion and may be more clinically meaningful to healthcare providers. 

The 2008 OSE review of neuropsychiatric events identified only 39 events within the cognitive 
disorders category which included the terms disorientation, confusion, memory impairment and 
impairment in concentration or mental acuity. Nineteen (38%) of the 50 events described in this 
review were reported in 2008, the same year as the first OSE review of neuropsychiatric events. 
In 2009, the same year as the inclusion of neuropsychiatric events in the label, the second highest 
reporting (nine cases, 18%) rate occurred. With the exception of 2008-2009, the reporting rate 
consistently ranged from one to three reports per year from 1998-2010.  While the timeframe 
suggests reporting may be stimulated by media attention, the presence of cases with a positive 
rechallenge/ dechallenge and the serious nature of these events contribute to the validity of the 
association between montelukast and disorientation-type events.  

Although the sponsor indicated that 84 WAES reports of disorientation had been previously 
submitted to FDA, a search of the AERS database identified only 25 of 84 reports. From our 
review, plausible explanations include: (a)sponsor change in reporting nomenclature,  (b) 
differences between sponsor’s electronic submission (e-sub) report numbers and report numbers 
provided in the CBE, and (c) the manufacturer control number search field in AERS requires an 
exact match to identify cases. Since the sponsor did not provide an analysis of the cases in the 
CBE, DPARP submitted an information request to the Sponsor during the week of June 15, 2010 
requesting additional information regarding their search strategy, adjudication, and assessment of 
severity of these cases.  

CONCLUSIONS 

We identified 86 cases of disorientation-type events associated with montelukast in the AERS 
database. Reported events included disorientation, altered consciousness, confusional state, 
delirium, feeling drunk or incoherent. After review, 50 cases were assessed as having a probable 
or possible association to montelukast. The drug-event relationship is supported by temporal 
relationship to montelukast administration (50% of all cases occurred within 14 days), positive 
dechallenges in the majority of cases (82%) and 4 cases of positive rechallenge.   

Although the term disorientation was not the most frequently reported term in this case series, it 
is similar to the most commonly reported term confusion and may be more clinically meaningful 
to healthcare providers. It would be appropriate to use the term disorientation to represent 
disorientation-type events (disorientation, altered consciousness, confusional state, delirium, 
feeling drunk or incoherent) in the label.  

Disorientation-type events frequently occurred with other neuropsychiatric events such as 
depression/depressed mood, nightmare/sleep terror, hallucination, agitation, anxiety, abnormal 
behavior, amnesia, dizziness, and insomnia.  Specifically, 5 cases reported disorientation after 
awakening from a nightmare, 8 described disorientation as part of a hallucination and 1 patient 
reported disorientation after awakening from somnambulism.  Among these neuropsychiatric 
events, amnesia is the only unlabeled event. A review of 32 additional cases of amnesia did not 
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identify a strong association with montelukast due to confounding by disease state and poor 
documentation of amnesia events. 

6 RECOMMENDATIONS 

We agree with the Sponsor’s proposal to add the term ‘disorientation’ to the WARNINGS AND 
PRECAUTIONS and ADVERSE REACTIONS sections of the Prescribing Information for 
Singulair. 

The strength of evidence from the amnesia case series do not alone support changes to the label at 
this time. 

7 REFERENCES 
1 Merck&CO., INC. NDA 20-829, 20-830, and 21-709 Labeling Supplement – Changes Being 
Effected. April 14, 2010. 

2 Green, L., Mosholder, A., Money, D. Office of Surveillance and Epidemiology. AERS 
Postmarketing Safety Review: Mood, Cognitive, Perception, Sleep and Movement Adverse 
Events. RCM 2008-474. Dec 19 2008.  

3 Singulair (montelukast sodium) Prescribing Information. Merck &CO., INC. Whitehouse 
Station, NJ. August 2009 and April 2010. 
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montelukast and reported a return to normal behavior within 24 to 36 hours.  Two years prior, the patient also received montelukast and exhibited 
similar behavior. The mother believed the child was ‘out of control’ but did not attribute the behavior to montelukast therapy and instead took 
parenting classes to help manage the child’s behavior. When the child entered kindergarten after approximately nine months of treatment the 
mother stopped the montelukast and her behavior improved.  The patient received both cetirizine 5 mg and mometasone furoate nasal spray 
concomitantly during both occurrences. The reporter did not provide the dose of montelukast. The child’s sister also received montelukast and 
experienced similar, although less severe, changes in behavior which also abated following discontinuation. 

Reviewer’s comment: Although this case presents a positive rechallenge, it is potentially confounded by recall bias of the initial event and a lack of 
detail describing the patient’s ‘confusion’. The reporter indicated this event was a seriously important medical event.   

ISR#6303666, Direct report, US, August 2009: This case involves a seven year-old female who took montelukast 5 mg from August to February 
for seasonal asthma. In August 2008, the patient’s mother reported that “each night when her daughter took montelukast she would seem to wake 
up several hours later screaming not knowing where she was or who anyone was”.  The patient discontinued montelukast in February 2009 and 
these events resolved. On August 1, 2009, the patient restarted montelukast and the insomnia, screaming, and disorientation returned. The patient 
did not know where she was and could not identify the people around her. Her mother reported she was in a ‘trance like state’ which was 
sometimes difficult to wake her from and she was very restless. After 4 days of treatment with montelukast, the mother notified the prescribing 
pulmonologist that she was discontinuing the medication.  

Reviewer’s comment: The reporter indicated this event was a seriously important medical event 

ISR#6461846, Manufacturer control #ES-MERCK-0911ESP00036, Spain, November 2009: A 49 year-old female with a history of congenital 
pulmonary artery atresia initiated montelukast 10 mg on September 2, 2009 for the treatment of COPD. Long-standing concomitant therapy 
included fluticasone propionate and salmeterol xinafoate and the patient was involved in routine respiratory monitoring. A week after starting 
montelukast therapy the patient experienced nightmares, depersonalization and confusional awakening: the patient had strange dreams and woke 
up with depersonalization and feelings of strangeness. Montelukast therapy was discontinued after a total of 14 days of therapy and the adverse 
events resolved.  At a later date, montelukast was reinitiated and within one week, the same symptoms reappeared.  

Reviewer’s comments: The report did not include start date for second course of montelukast. The reporting physician indicated this event was a 
serious important medical event. This is the only case in the series which described an off-label use for COPD. The manufacturer submitted this 
case electronically as an expedited 15-day report however we were not able to match with report number with those included in the CBE. 
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1 INTRODUCTION 
This review is written in response to a request by the Division of Pulmonary, Allergy and 
Rheumatology Products (DPARP) for the Division of Risk Management (DRISK) to 
review the Applicant’s proposed addition of “disorientation” to the approved PPI for 
SINGULAIR. 
Merck submitted a Changes Being Effected (CBE) labeling supplement for SINGULAIR 
(montelukast sodium) on April 14, 2010. The purpose of this submission was to add the 
adverse event “disorientation” to the SINGULAIR Prescribing Information (PI) under the 
Warnings and Precautions section, Neuropsychiatric Events subsection and to the 
Adverse Reactions section, Post-Marketing Experience, Psychiatric Disorders 
subsection. Additionally, Merck added “disorientation” to the Patient Package Insert 
(PPI) in the “What are the possible side effects of SINGULAIR?” section under serious 
side effects, behavior and mood-related changes. This submission was based on 84 
Merck’s Worldwide Adverse Experience System (WAES) reports previously submitted to 
FDA and an additional 55 WAES reports not previously submitted.  
On May 5, 2010 the applicant submitted an amendment to the CBE labeling supplement 
which included the PLR conversion of the SINGULAIR PI and PPI as approved on April 
26, 2010. 
2 MATERIAL REVIEWED 

 SINGULAIR (montelukast sodium) Prescribing Information (PI) submitted 
May 5, 2010 and sent to DRISK on May 27, 2010 

 SINGULAIR (montelukast sodium) Patient Package Insert (PPI) submitted  
May 5, 2010 and sent to DRISK on May 27, 2010 

 DRISK review of SINGULAIR (montelukast sodium) patient labeling (Patient 
Package Insert) dated November 10, 2009 

3 DISCUSSION 
On June 9, 2010 DRISK asked DPARP if the reporting of disorientation was considered 
to be new safety information, and DPARP responded that neuropsychiatric events were 
already known as adverse events associated with SINGULAIR. DPARP did not consider 
the reported adverse event of disorientation to be new safety information. 

DRISK completed a comprehensive review of the SINGULAIR PPI on November 10, 
2009 for the PLR conversion of the PI, so only the proposed addition of “disorientation” 
was included in this review of the PPI. 
4 RESULTS OF REVIEW 

We have reviewed Merck’s proposed change to the PPI and suggest the following 
patient-friendly language: 
Merck’s proposed added language under serious side effects, behavior and
mood-related changes: 

 disorientation 
DRISK revised patient-friendly language: 

 disorientation (confusion) 
Please let us know if you have any questions. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADM NISTRATION 
REQUEST FOR CONSULTATION 

TO (Division/Office): 
Mail: OSE 

FROM: Ladan Jafari, SRPM/DPARP 301-796-1231 

DATE: 5/27/2010 IND NO. NDA NO.20-829 and NDA 
No: 20-830, and NDA No: 
21-409 

TYPE OF DOCUMENT: :Labeling 
supplement 

DATE OF DOCUMENT: Amendment dated 
May 5, 2010, to CBE supplements dated April 
14, 2010. 

NAME OF DRUG: Singulair PRIORITY CONSIDERATION: S CLASSIFICATION OF DRUG: Respiratory DESIRED COMPLETION DATE: June 30, 
2010 

NAME OF FIRM: Merck 

REASON FOR REQUEST 

I. GENERAL 

 NEW PROTOCOL  PRE--NDA MEETING  RESPONSE TO DEFICIENCY LETTER 
 PROGRESS REPORT  END OF PHASE II MEETING  FINAL PRINTED LABELING 
 NEW CORRESPONDENCE  RESUBMISSION  LABELING REVISION 
 DRUG ADVERTISING  SAFETY/EFFICACY  ORIGINAL NEW CORRESPONDENCE 
 ADVERSE REACTION REPORT  PAPER NDA  FORMULATIVE REVIEW 
 MANUFACTURING CHANGE/ADDITION  CONTROL SUPPLEMENT  OTHER (SPECIFY BELOW): 
 MEETING PLANNED BY 

II. BIOMETRICS 

STATISTICAL EVALUATION BRANCH STATISTICAL APPLICATION BRANCH 

 TYPE A OR B NDA REVIEW 
 END OF PHASE II MEETING 
 CONTROLLED STUDIES 
 PROTOCOL REVIEW 
 OTHER (SPECIFY BELOW): 

 CHEMISTRY REVIEW 
 PHARMACOLOGY 
 BIOPHARMACEUTICS 
 OTHER (SPECIFY BELOW): 

III. BIOPHARMACEUTICS 

 DISSOLUTION  DEFICIENCY LETTER RESPONSE 
 BIOAVAILABILTY STUDIES  PROTOCOL-BIOPHARMACEUTICS 
 PHASE IV STUDIES  IN-VIVO WAIVER REQUEST 

IV. DRUG EXPERIENCE 

 PHASE IV SURVEILLANCE/EPIDEMIOLOGY PROTOCOL  REVIEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY 
 DRUG USE e.g. POPULATION EXPOSURE, ASSOCIATED DIAGNOSES  SUMMARY OF ADVERSE EXPERIENCE 
 CASE REPORTS OF SPECIFIC REACTIONS (List below)  POISON RISK ANALYSIS 
 COMPARATIVE RISK ASSESSMENT ON GENERIC DRUG GROUP 

V. SCIENTIFIC INVESTIGATIONS 

 CLINICAL  PRECLINICAL 

COMMENTS/SPECIAL INSTRUCTIONS:  The following submissions are available electronically in the EDR. 

DPARP request input regarding a Changes Being Effected (CBE) Supplement submitted for the addition of the term 
“disorientation” to the labeling for Singulair Tablets (NDA 20-829), Chewable Tables (NDA 20-830), and Oral 
Granules (NDA 21-409). The original labeling supplement was submitted on April 14, 2010.  Following the April 
26, 2010, approval of the labeling conversion to the Physician Labeling Rule (PLR) format, the Applicant submitted 
an amendment to the CBE labeling supplement dated May 5, 2010, which submitted the proposed changes in the 
PLR format. 

The Applicant proposes the addition of the term “disorientation” to the package insert (PI), in WARNINGS AND 
PRECAUTIONS under the subsection Neuropsychiatric Events, as well as to the Post-Marketing Experience 
subsection of ADVERSE REACTIONS, where it is grouped with related terms under the System Organ 
Classification of psychiatric disorders.  In addition to the changes submitted for the PI, the Applicant also proposes 
the addition of the term “disorientation” to the patient package insert (PPI) under the section titled, “What are the 
possible side effects of SINGULAIR?” in the “Behavior and mood-related changes” subsection.  The list of 84 



 

  

Merck Worldwide Adverse Experience System (WAES) reports previously submitted to the FDA and 55 WAES 
reports not previously submitted supporting the addition of the term to the PI and PPI is provided in the supplement.  
The proposed changes to the PI and PPI appear appropriate to DPARP. 

Consult Question: 
1) Does OSE concur with the proposed changes to the PI and PPI? 
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