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	2. Contents
• Synthesis of  leukotrienes
• Leukotriene receptors
• Blockade of leukotriene synthesis and receptors
• Anti-leukotriene in asthma
• Anti-leukotriene in allergic rhinitis
• Anti-leukotriene in AERD
• Anti-leukotriene in urticaria
 


	3. • Leukotrienes are  primarily formed in various types of leukocytes, especially granulocytes,
monocytes/macrophages, mast cells, and dendritic cells
• Leukotrienes are paracrine mediators exerting their actions in the local cellular environment
• Leukotrienes are divided into two major classes
• Cysteinyl-leukotrienes (Cys-LTs) - LTC4, LTD4, and LTE4: powerful spasmogenic agents
• Dihydroxy acid leukotriene B4 (LTB4): one of the most potent chemotactic agents
Leukotrienes
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
 


	4. Synthesis of leukotrienes
•  Metabolism of arachidonic acid leads to lipid mediators, including prostaglandins, thromboxane,
leukotrienes, and lipoxins, along two major metabolic pathways, the cyclooxygenase (COX) and
lipoxygenase (LO) pathways.
• These compounds, known as eicosanoids, are involved in maintenance of normal hemostasis,
regulation of blood pressure, renal function, reproduction and host defense.
• When formed in excess under pathological conditions, these molecules can elicit pain, fever, and
inflammation and play roles in many acute and chronic endemic diseases.
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
 


	5. • Arachidonic acid  is liberated by cytosolic phospholipase A2
• Classical lipoxygenation: Oxygen is introduced at C-5 to form 5(S)-hydroperoxy-6-trans-
8,11,14-cis-eicosatetraenoic acid (5-HpETE)
• Pseudolipoxygenation: Abstraction of the pro-R hydrogen at C-10 is followed by radical
migration to C-6 and rearrangements of the double bonds
• Radical combines with the hydroperoxy group in a dehydration step to form the epoxide moiety
of Leukotriene A4 (LTA4)
Synthesis of leukotriene A4 (LTA4)
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
 


	6. Synthesis of leukotriene  A4 (LTA4)
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
Cytosolic phospholipase A2
Arachidonic acid
5-HpETE
5-lipoxygenase
5-lipoxygenase
Leukotriene A4
 


	7. 5-lipoxygenase-activating protein (FLAP)
•  5-Lipoxygenase (5-LO) becomes activated and translocates to
membranes in response to Ca2+
• Cellular 5-LO activity is dependent on 5-lipoxygenase-activating
protein (FLAP)
• Mechanism of action for FLAP is not fully understood
• Presents or transfers free arachidonic acid to 5-LO
• Stimulates the utilization of arachidonic acid by 5-LO
• Increases the efficiency with which 5-LO converts 5-HpETE
into LTA4
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
 


	8. Synthesis of leukotrienes
Haeggstrom  JZ, Funk CD. Chem Rev 2011;111:5866-98.
LTA4 hydrolase
Leukotriene A4
LTC4 synthase
Leukotriene B4
Leukotriene C4
 


	9. • LTA4 is  a highly unstable molecule that has to be shielded from hydrolytic attack by water
• Several molecules, e.g., albumin, liposomes, and fatty acid binding protein, have been shown to
act as chaperones against LTA4 breakdown and could potentially facilitate transcellular trafficking
of LTA4 during cell–cell interactions
Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
Synthesis of leukotrienes
 


	10. LTA4 hydrolase
• Detected  in almost all mammalian cells, even in
cells lacking 5-LO activity such as erythrocytes,
fibroblasts, endothelial cells, keratinocytes, and
airway epithelial cells
• Neutrophils, monocytes and erythrocytes are rich
sources of the enzyme
• Eosinophils, basophils and platelets seem to lack
LTA4 hydrolase
- Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
- Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
Synthesis of leukotrienes
 


	11. LTC4 synthase
• High  levels of enzyme expression and capacity to
synthesize LTC4 are observed in eosinophils, mast
cells, and monocytes
• LTB4 and LTC4 are exported from the cell by
specific transporter proteins
• Released LTC4 is converted to leukotriene
D4 (LTD4), which undergoes conversion to
leukotriene E4 (LTE4) by sequential amino acid
hydrolysis
Synthesis of leukotrienes
- Haeggstrom JZ, Funk CD. Chem Rev 2011;111:5866-98.
- Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	12. Tantisira KG, Drazen  JM. J Allergy Clin Immunol 2009;124:422-7.
MRP4
MRP1
LTB4
LTC4
 


	13. • Nonleukocyte cells  generally do not have sufficient 5-lipoxygenase and FLAP to synthesize
appreciable amounts of leukotrienes from arachidonate
• Transcellular biosynthesis: Cells expressing distal LTA4-metabolizing enzymes can take up
leukocyte-derived LTA4 and metabolize it into bioactive leukotrienes
• Neutrophil (the donor cell) containing 5-lipoxygenase provides LTA4 to the endothelial cell
• Endothelial cell (the acceptor cell) lacks 5-lipoxygenase but expresses LTC4 synthase and
can metabolize the donated LTA4 to LTC4
Synthesis of leukotrienes
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	14. • Amount of  free arachidonate that phospholipase A2 releases from cell-membrane phospholipids
• Level of each of the proteins in the 5-lipoxygenase pathway
• Catalytic activity per enzyme molecule (modulated by protein kinase–directed phosphorylation)
• Availability of small molecules (ATP, nitric oxide, and reactive oxygen intermediates) that
modulate 5-lipoxygenase activity
• Intracellular localization of 5-lipoxygenase
Regulation of leukotriene synthesis
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	15. Peters-Golden M, Henderson  WR, Jr. N Engl J Med 2007;357:1841-54.
 


	16. Leukotriene receptors
• There  are 3 cysteinyl LT receptors: CysLT1,
CysLT2, and CysLT3
• There are 2 LTB4 receptors: BLT1 and BLT2
• Signaling through the LT receptors results in
increased intracellular calcium and decreased
intracellular cyclic AMP
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	17. Leukotriene receptors
Burks AW,  Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 


	18. Cysteinyl LT receptor  1 (CysLT1)
• CysLT1 is expressed on airway smooth muscle cells, eosinophils, B lymphocytes, mast cells,
monocytes, and macrophages
• Maps to X-chromosome (Xq13-21)
• Binding affinity for cysLT1 is LTD4 > LTC4 = LTE4
• Signaling through cysLT1 elicits bronchoconstriction, mucus secretion, and airway edema
• Therapeutic cysLT1 antagonists include montelukast, pranlukast, and zafirlukast
Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 


	19. Cysteinyl LT receptor  2 (CysLT2)
• CysLT2 is expressed on lung macrophages, airway smooth muscle, peripheral blood leukocytes,
mast cells, and brain tissue
• Mouse study showed that CysLT2 is also expressed in the lung on bronchial smooth muscle,
alveolar macrophages, conventional dendritic cells, and eosinophils
• Maps to chromosome 13 (13q14)
• Binding affinity for cysLT2 is LTD4 = LTC4 > LTE4
• Gemilukast which reportedly inhibits both cysLT1 and cysLT2, is being evaluated in phase-2
trials for the treatment of asthma
Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 


	20. • CysLT3 was  detected on lung and nasal epithelial cells in mice
• Predominant ligand for cysLT3 is LTE4
• CysLT3-deficient mice
• Loss of LTE4-mediated vascular permeability
• Fully protected against profound epithelial cell mucin release and swelling
• Reduced baseline numbers of goblet cells, suggesting a function of this receptor in
regulating epithelial cell homoeostasis
• No known human cysLT3 antagonists
Cysteinyl LT receptor 3 (CysLT3)
Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 


	21. LTB4 receptor
BLT1
• High-affinity  receptor for LTB4 is BLT1
• Mediates most of the chemoattractant and proinflammatory actions
• Signaling enhances leukocyte recruitment to infected sites and involved in the elimination of
pathogen
BLT2
• Much less affinity for LTB4 compared with BLT1
• Highly expressed in epithelial cells in various tissues including intestine and skin
• Signaling promotes cell-cell junctions, protects against trans-epidermal water loss, and prevents
entry of environmental substances into the body
Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 



	23. Blockade of leukotriene  synthesis and receptors
• CysLT1 antagonists
• Montelukast, zafirlukast, and pranlukast
Burks AW, et al. Middleton's Allergy: Principles and Practice: Elsevier Health Sciences; 2019.
 


	24. Blockade of leukotriene  synthesis and receptors
• Zileuton
• Directly inhibits 5-lipoxygenase
• Blocks production of cysteinyl leukotrienes and LTB4
• Inhibits an estimated 26-86% of endogenous leukotriene production
• Need to monitor hepatic enzyme levels
• Direct toxic effect that is unrelated to inhibition of 5-lipoxygenase
• Need to administer the drug 4 times daily
• A twice-daily sustained-release form of zileuton has recently received FDA approval
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	25. • FLAP inhibitor
•  DG031 is being reformulated for use in phase 3 trials for the prevention of myocardial
infarction
• Selective BLT1 antagonists
• Tested in animal models of disease, but none have emerged for clinical use
Blockade of leukotriene synthesis and receptors
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	26. Anti-leukotriene in diseases
Peters-Golden  M, Henderson WR,
Jr. N Engl J Med 2007;357:1841-54.
 


	27. Anti-leukotriene in diseases
•  FDA-approved antileukotriene with association in large-scale
randomized DBPC trials
• Asthma
• Allergic rhinitis
• Association in small scale or nonrandomized placebo-controlled trials
• Atopic dermatitis, Urticaria
• Viral bronchiolitis, OSA, COPD
• Interstitial cystitis
• Rheumatoid arthritis, SLE
• Atherosclerosis
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	28. Antileukotriene drugs as  controller agents
• Benefits of antileukotriene therapy (montelukast, zafirlukast, zileuton)
• Improved pulmonary function
• Decreased daytime and nocturnal symptoms
• Reduced need for short-acting rescue β2 agonists
• Fewer exacerbations of asthma
• Increased quality of life
• Inhaled corticosteroids are more potent than antileukotriene and favored as 1st line treatment
• Antileukotriene therapy can be used initially in a patient who cannot or will not take
corticosteroids
Anti-leukotriene in asthma
Peters-Golden M, Henderson WR, Jr. N Engl J Med 2007;357:1841-54.
 


	29. Low dose ICS  whenever
SABA taken, or daily LTRA,
or add HDM SLIT
Medium dose ICS, or
add LTRA, or add
HDM SLIT
Add LAMA or LTRA or
HDM SLIT, or switch to
high dose ICS
Add azithromycin (adults) or
LTRA. As last resort consider
adding low dose OCS but
consider side-effects
RELIEVER: As-needed short-acting beta2-agonist
STEP 1
Take ICS whenever
SABA taken
STEP 2
Low dose
maintenance ICS
STEP 3
Low dose
maintenance
ICS-LABA
STEP 4
Medium/high
dose maintenance
ICS-LABA
STEP 5
Add-on LAMA
Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-LABA, ± anti-IgE,
anti-IL5/5R, anti-IL4R,
anti-TSLP
RELIEVER: As-needed low-dose ICS-formoterol
STEPS 1 – 2
As-needed low dose ICS-formoterol
STEP 3
Low dose
maintenance
ICS-formoterol
STEP 4
Medium dose
maintenance
ICS-formoterol
STEP 5
Add-on LAMA
Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-formoterol,
± anti-IgE, anti-IL5/5R,
anti-IL4R, anti-TSLP
Treatment of modifiable risk factors
and comorbidities
Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks)
Education & skills training
Adults & adolescents
12+ years
Personalized asthma management
Assess, Adjust, Review
for individual patient needs
Symptoms
Exacerbations
Side-effects
Lung function
Patient satisfaction
Confirmation of diagnosis if necessary
Symptom control & modifiable
risk factors (see Box 2-2B)
Comorbidities
Inhaler technique & adherence
Patient preferences and goals
CONTROLLER and
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever
Other controller options for either
track (limited indications, or less
evidence for efficacy or safety)
CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a
regimen with SABA reliever,
check if the patient is likely to be
adherent with daily controller
See GINA
severe
asthma guide
© Global Initiative for Asthma, www.ginasthma.org
GINA 2022, Box 3-5A
 


	30. Add-on anti-IL5
or, as  last resort,
consider add-on
low dose OCS, but
consider side-effects
*Very low dose: BUD-FORM 100/6 mcg
†Low dose: BUD-FORM 200/6 mcg (metered doses).
PREFERRED
CONTROLLER
to prevent exacerbations
and control symptoms
Other controller options
(limited indications, or
less evidence for efficacy
or safety)
RELIEVER
STEP 1
Low dose ICS
taken whenever
SABA taken
Consider daily
low dose ICS
Children 6-11 years
Personalized asthma management:
Assess, Adjust, Review
Asthma medication options:
Adjust treatment up and down for
individual child’s needs
STEP 2
Daily low dose inhaled corticosteroid (ICS)
(see table of ICS dose ranges for children)
Daily leukotriene receptor antagonist (LTRA), or
low dose ICS taken whenever SABA taken
STEP 3
Low dose ICS-
LABA, OR medium
dose ICS, OR
very low dose*
ICS-formoterol
maintenance and
reliever (MART)
STEP 4
Medium dose
ICS-LABA,
OR low dose†
ICS-formoterol
maintenance
and reliever
therapy (MART).
Refer for expert
advice
STEP 5
Refer for
phenotypic
assessment
± higher dose
ICS-LABA or
add-on therapy,
e.g. anti-IgE,
anti-IL4R
Add tiotropium
or add LTRA
Low dose
ICS + LTRA
As-needed short-acting beta2-agonist (or ICS-formoterol reliever in MART in Steps 3 and 4)
Symptoms
Exacerbations
Side-effects
Lung function
Child and parent
satisfaction
Confirmation of diagnosis if necessary
Symptom control & modifiable
risk factors (see Box 2-2B)
Comorbidities
Inhaler technique & adherence
Child and parent preferences and goals
Treatment of modifiable risk factors
& comorbidities
Non-pharmacological strategies
Asthma medications (adjust down or up)
Education & skills training
Box 3-5B © Global Initiative for Asthma 2022, www.ginasthma.org
 


	31. PREFERRED
CONTROLLER
CHOICE
Other controller options
(limited  indications, or
less evidence for efficacy
or safety)
RELIEVER
CONSIDER
THIS STEP FOR
CHILDREN WITH:
STEP 1
Children 5 years and younger
Personalized asthma management:
Assess,Adjust, Review response
Asthma medication options:
Adjust treatment up and down for
individual child’s needs
Infrequent viral
wheezing and no
or few interval
symptoms
Asthma diagnosis, and
asthma not well-controlled
on low dose ICS
Asthma not
well-controlled
on double ICS
Before stepping up, check for alternative diagnosis,
check inhaler skills, review adherence and exposures
As-needed short-acting beta2-agonist
Symptom pattern not consistent with asthma but wheezing
episodes requiring SABA occur frequently, e.g. ≥3 per year.
Give diagnostic trial for 3 months. Consider specialist referral.
Symptom pattern consistent with asthma, and asthma
symptoms not well-controlled or ≥3 exacerbations per year.
STEP 2
Daily low dose inhaled corticosteroid (ICS)
(see table of ICS dose ranges for pre-school children)
STEP 3
Double ‘low
dose’ ICS
Low dose ICS + LTRA
Consider specialist
referral
STEP 4
Continue
controller & refer
for specialist
assessment
Add LTRA, or increase
ICS frequency, or add
intermittent ICS
Daily leukotriene receptor antagonist (LTRA), or
intermittent short course of ICS at onset of
respiratory illness
Symptoms
Exacerbations
Side-effects
Parent satisfaction
Exclude alternative diagnoses
Symptom control & modifiable
risk factors
Comorbidities
Inhaler technique & adherence
Parent preferences and goals
Treat modifiable risk factors
and comorbidities
Non-pharmacological strategies
Asthma medications
Education & skills training
Consider intermittent
short course ICS at
onset of viral illness
Box 6-5 © Global Initiative for Asthma 2022, www.ginasthma.org
 


	32. Montelukast: 12 weeks  of treatment of patients aged 2 to 5 years
• Significant improvements compared with placebo
• Daytime asthma symptoms (cough, wheeze, trouble breathing, and activity limitation)
• Overnight asthma symptoms (cough)
• Percentage of days with asthma symptoms
• Percentage of days without asthma
• Need for β-agonist or oral corticosteroids
• Physician global evaluations
• Peripheral blood eosinophils.
• Clinical benefit of montelukast was evident within 1 day of starting therapy
Anti-leukotriene in younger children
Knorr B, et al. Pediatrics 2001;108:E48.
 


	33. Anti-leukotriene in younger  children
Knorr B, et al. Pediatrics 2001;108:E48.
 


	34. Chauhan BF, Ducharme  FM. Cochrane Database Syst Rev 2012;2012:CD002314.
Anti-leukotriene vs ICS
• Anti-leukotriene
• Montelukast 4/5/10 mg/d: 19 pediatric studies
• Montelukast 10 mg/d: 23 adult studies
• Pranlukast 450 mg/d: 2 studies
• Zafirlukast 20 mg twice a day: 12 adult studies
• Increased risk of experiencing 1 or more
exacerbation requiring systemic
corticosteroid
• Risk ratio (RR) = 1.51
• 95% confidence interval (CI) = 1.17-1.96
 


	35. Chauhan BF, Ducharme  FM. Cochrane Database Syst Rev 2012;2012:CD002314.
Anti-leukotriene vs ICS
Inhaled corticosteroids are favored than antileukotrienes in
• Decreased in experience of an exacerbation requiring hospital admission
• Improvement from baseline in FEV1 (L) at all points of time
• Improvement from baseline daytime symptom scores
• Change from baseline night-time awakenings
• Reduction from baseline mean daily use of β2-agonists
• Change in proportion of symptom-free days
• Change in quality of life at all points in time
• Reduction in blood eosinophils
 


	36. • Antileukotriene agents  have an additive benefit in patients whose disease is not adequately
controlled by inhaled corticosteroids
• Montelukast:
• History of at least 1 year of intermittent or persistent asthma symptoms treated with inhaled
corticosteroids for at least 6 wk, aged 15 years and older
• 16 weeks of treatment
• Addition of montelukast (10 mg) to inhaled beclomethasone (200 mg twice daily) resulted in
improved asthma control compared with beclomethasone alone
Anti-leukotriene as additive agents
Laviolette M, et al. Am J Respir Crit Care Med 1999;160:1862-8.
 


	37. • Improvement of  FEV1, daytime symptoms score, morning and nocturnal awakenings, fewer days
with asthma exacerbations and fewer asthma attacks compared with beclomethasone alone
• Decrease in the eosinophil counts compared with beclomethasone alone
Anti-leukotriene as additive agents
Laviolette M, et al. Am J Respir Crit Care Med 1999;160:1862-8.
 


	38. Substitution of LTRA  for ICS as Step-Down Strategy
 


	39. Substitution of LTRA  for ICS as Step-Down Strategy
• Comparing LTRA versus placebo in patients with stable asthma when reducing ICS found a
decreased risk ratio of treatment failure of 0.57 (95% CI, 0.36–0.90; I2 = 0%)
Rank MA, et al. Allergy Asthma Proc 2015;36:200-5.
 


	40. Antileukotriene drugs in  acute asthma
• Limited evidence in acute asthma
• Administration of oral montelukast
results in a significantly higher PEF
the morning after admission
Anti-leukotriene in acute asthma
Ramsay CF, et al. Thorax 2011;66:7-11.
 


	41. • Next-generation ARIA  guidelines
• Practice parameter 2020
• BSACI guideline 2017
Anti-leukotriene in allergic rhinitis
 


	42. Next-generation ARIA guidelines
Bousquet  J, et al. J Allergy Clin Immunol 2020;145:70-80 e3.
 


	43. Bousquet J, et  al. J Allergy Clin Immunol 2020;145:70-80 e3.
Next-generation ARIA guidelines
 


	44. • ARIA guideline  based on GRADE and real-world evidence: Treatment initiation
• Intermittent allergic rhinitis with any VAS
• Persistent allergic rhinitis with VAS <5
Bousquet J, et al. J Allergy Clin Immunol 2020;145:70-80 e3.
Next-generation ARIA guidelines
 


	45. Recommendations
• Against select  the oral leukotriene receptor antagonist (LTRA) montelukast for the initial
treatment of AR
• Reduced efficacy when compared with other agents
• Serious neuropsychiatric events (suicidal thoughts or actions) have been reported
• Montelukast should be used to treat AR only in patients who are not treated effectively
with or cannot tolerate other alternative therapies
• Against select an oral LTRA for the treatment of NAR
• Use an INCS over an LTRA in initial treatment of moderate/severe SAR in patients ≥15 years
Dykewicz MS, et al. J Allergy Clin Immunol 2020;146:721-67.
 


	46. Oral LTRAs with  oral antihistamines
• Against combine the oral LTRA montelukast with an oral antihistamine for symptoms not
controlled with an oral antihistamine
Oral LTRAs with INCS
• Against the addition of the oral LTRA montelukast to an INCS for AR
• Lack of adequate evidence of improved efficacy and concerns for serious neuropsychiatric
events from montelukast
Rhinitis 2020: A practice parameter update
Dykewicz MS, et al. J Allergy Clin Immunol 2020;146:721-67.
 


	47. Dykewicz MS, et  al. J Allergy Clin Immunol 2020;146:721-67.
 


	48. Dykewicz MS, et  al. J Allergy Clin Immunol 2020;146:721-67.
 


	49. Dykewicz MS, et  al. J Allergy Clin Immunol 2020;146:721-67.
 


	50. BSACI guideline 2017
•  LTRAs reduce the mean daily rhinitis symptom
scores by 5% more than placebo
• Combination of LTRA plus OAH has no advantage
over either drug used alone and not any more
effective than INS alone
• LTRAs may have a place in asthma patients with
seasonal allergic rhinitis
Scadding GK, et al. Clin Exp Allergy 2017;47:856-89.
 


	51. • Nasal congestion  and rhinorrhea in allergic rhinitis are reduced by montelukast to a degree
similar to that with antihistamines but inferior to that with topical corticosteroids
• Montelukast had greater improvements in their symptoms of SAR and PAR than placebo
• Montelukast exhibited efficacy similar to loratadine, but less than intranasal fluticasone
propionate
• Montelukast in combination with antihistamines such as loratadine or cetirizine has generally
resulted in greater efficacy than used alone
Anti-leukotriene in asthma and allergic rhinitis
Nayak A, Langdon RB. Drugs 2007;67:887-901.
 


	52. • Improvement of  daytime nasal symptom (DNS), night-time symptoms relating to sleep quality,
daytime eye symptoms, global end-of-study evaluations by both patients and physicians, and
RQLQ scores compared to placebo
Nayak A, Langdon RB. Drugs 2007;67:887-901.
 


	53. Allergic rhinitis symptoms
•  Montelukast plus inhaled fluticasone propionate/salmeterol (FP/S) showed significantly greater
improvement in total DNS scores than did those who received placebo plus FP/S
Asthma symptoms
• Neither montelukast nor fluticasone propionate aqueous nasal spray (FPANS) provided any
further benefit over inhaled FP/S in controlling asthma (morning and evening peak expiratory
flow)
Anti-leukotriene in asthma and allergic rhinitis
Nayak A, Langdon RB. Drugs 2007;67:887-901.
 


	54. Anti-leukotriene in exercise-induced  bronchoconstriction
Exercise-induced bronchoconstriction
• Acute onset of bronchoconstriction occurring during or minutes
after exercise
• Urine concentration of LTE4 increased significantly 2 hours
after exercise challenge during placebo treatment
- Reiss TF, et al. Thorax 1997;52:1030-5.
- Kemp JP. Ther Clin Risk Manag 2009;5:923-33.
 


	55. • Exercise-induced bronchospasm  (EIB)
is blunted by both cysLT1 antagonists and
5-LO inhibitors
• Protection against EIB with montelukast is
detectable as early as 2 hours after a single
oral dose and persists for up to 24 hours
Anti-leukotriene in exercise-induced bronchoconstriction
- Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
- Pearlman DS, et al. Ann Allergy Asthma Immunol 2006;97:98-104.
 


	56. • Effect of  montelukast in this setting was significantly
superior to the long-acting β-agonist (LABA) salmeterol
over the same time frame in two 8-week trials
Anti-leukotriene in exercise-induced bronchoconstriction
Edelman JM, et al. Ann Intern Med 2000;132:97-104.
 


	57. - Weiler JM,  et al. J Allergy Clin Immunol 2016;138:1292-5 e36.
- Burks AW, et al. Middleton's Allergy: Principles and Practice: Elsevier Health Sciences; 2019.
 


	58. Anti-leukotriene in AERD
Aspirin
•  Inhibition of cyclooxygenase type 1 (COX-1)
• Decreased generation of protective PGE2
• Diminished expression of EP2 receptors on
the respiratory tissue granulocytes
• Activation of inflammatory cells
• Release of inflammatory mediators
• Development of bronchial and/or nasal
symptoms
Burks AW, et al. Middleton's Allergy: Principles and Practice: Elsevier Health Sciences; 2019.
 


	59. Anti-leukotriene in AERD
•  Enhance LTC4 synthesis by
eosinophils and mast cells
• Increase the neutrophil-derived
LTA4 available for conversion to LTC4
• Promote activation of mast cells
• Baseline impairment of local
PGE2 generation and EP2 receptor
• Promote persistent inflammation
and tissue remodeling
Laidlaw TM, Boyce JA. Immunol Allergy Clin North Am 2013;33:195-210.
 


	60. Anti-leukotriene in AERD
•  10% of adults with asthma will have asthma symptoms
and reduction in pulmonary function after ingesting
aspirin or other NSAIDs >> AERD
• There was a mean 4-fold increase in urinary LTE levels
at 3-6 hours after aspirin provocation but not placebo
• Leukotriene release may play a central role in the
mechanisms of asthmatic attacks produced by aspirin
ingestion
- Burks AW, et al. Middleton's Allergy: Principles and Practice: Elsevier Health Sciences; 2019.
- Christie PE, et al. Am Rev Respir Dis 1991;143:1025-9.
 


	61. • Treatment with  both cysLT1 antagonists and 5-LO
inhibitors reduced AERD pulmonary function
abnormalities and symptoms
• LTs are involved in AERD pathogenesis
• Zileuton significantly increased FEV1 compared with
standard therapy, including inhaled corticosteroids
• Patients with AERD have additive gains in both FEV1
and symptom improvement with 5-LO inhibitor or a
cysLT1 antagonist
Anti-leukotriene in AERD
Burks AW, Peebles RS. In: Middleton's allergy: Principles and practice. Elsevier; 2020.
 


	62. Anti-leukotriene
in urticaria
• Development  of wheals and angioedema in
CSU is dependent on mast cell-activating
signals and receptors, signaling pathways,
inhibitory receptors and mediators
• CSU symptoms occur mainly due to the
release of histamine, other mediators
Kolkhir P, et al. Nat Rev Dis Primers 2022;8:61.
 


	63. Anti-leukotriene in urticaria
•  Significant differences in UASs and weekly antihistamine counts per patient between the
montelukast and placebo treatment periods
Erbagci Z. J Allergy Clin Immunol 2002;110:484-8.
 


	64. Zuberbier T, et  al. Allergy 2022;77:734-66.
 


	65. - Bernstein JA,  et al. J Allergy Clin Immunol 2014;133:1270-7.
- Kulthanan K, et al. Asian Pac J Allergy Immunol 2016;34:190-200.
 


	66. Montelukast
Indication Age Dose
Asthma  12 months - 5 years 4 mg oral once daily
6-14 years 5 mg oral once daily
≥ 15 years and adult 10 mg oral once daily
Allergic rhinitis (Perennial) 6 months - 5 years 4 mg oral once daily
6 years - <15 years 5 mg oral once daily
≥ 15 years and adult 10 mg oral once daily
Allergic rhinitis (Seasonal) 2-5 years 4 mg oral once daily
6 years - <15 years 5 mg oral once daily
≥ 15 years and adult 10 mg oral once daily
Exercise-induced bronchospasm 6 years - <15 years 5 mg oral at least 2 hours prior to exercise
≥ 15 years and adult 10 mg oral at least 2 hours prior to exercise
Urticaria (chronic and delayed pressure) ≥ 15 years and adult 10 mg oral once daily
 


	67. Montelukast
Indication Age Dose
AERD  (Chronic management) Adult 10 mg oral once daily
AERD (Aspirin desensitization/challenge) Adult 10 mg oral once daily 3 days before desensitization/challenge
Hypersensitivity reactions,
rapid chemotherapy/biologics desensitization
Adult 10 mg oral once daily 1-2 days before desensitization
 


	68. Zafirlukast
Indication Age Dose
Asthma  5-11 years 10 mg oral twice daily
≥ 12 years and adult 20 mg oral twice daily
Chronic urticaria Adult 20 mg oral twice daily
Zileuton
Indication Age Dose
Asthma ≥ 12 years and adult - Immediate release 600 mg oral 4 times daily
- Extended release 1200 mg oral twice daily
 


	69. • Counsel all  patients receiving montelukast about mental health side effects, and advise them to
stop the medicine and contact a health care professional immediately if they develop any
symptoms
Food and Drug Administration 2020
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