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Abstract: Chronic idiopathic urticaria is a common skin disorder characterized by recurrent appearance of wheals and/or 
angioedema for more than 6 weeks without an identifiable cause. Consensus guidelines suggest use of leukotriene 
receptor antagonists (montelukast or zafirlukast) in patients whose urticaria is resistant to antihistamines. Our objectives 
were (1) document the efficacy of montelukast in our patients, and (2) evaluate whether any clinical features or available 
laboratory investigations were associated with a response to montelukast. 

Patients who received montelukast between the years 2008-2011 (4-year period) were retrospectively identified from 
clinic letters. Clinical features and laboratory investigations were collected and analyzed. The primary end point was 
adequate control of disease without the need for systemic steroid therapy. 

25 patients (10 males and 15 females; median age, 33 years; age range, 13-66 years) with an average duration of urticaria 
at 3.8 years received montelukast 10mg daily. 12 patients (48%) were better on montelukast with combined anti-H1 and 
anti-H2 therapy, with no statistical significance between median age and duration of urticaria between males and females. 
In 11 patients, montelukast had no effect and in 2 patients the urticaria worsened after montelukast was started. 15 patients 
had peripheral blood basopenia of which 5 patients responded to montelukast. Two patients had positive antinuclear 
antibody, 3 thyroid peroxidase antibodies and 4 with positive basophil histamine release. All 20 patients who had 
complement C3 and C4 levels done were within normal limits. Four of 6 patients (67%) with positive specific IgE 
responded to montelukast and combined anti-H1/H2 therapy. 

Almost half of our patients with chronic urticaria responded to montelukast and combined anti-H1 and anti-H2 therapy. 
We were unable to identify any clinical features or laboratory markers that were associated with a response to 
montelukast. Further studies are required to understand the failure of response of leukotriene inhibition in urticaria. 
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INTRODUCTION 

 The EAACI/GA LEN/EDF/WAO consensus guidelines 
for the diagnosis and management of urticaria published in 
2009 was based on expert recommendations from the Third 
International Consensus Meeting on Urticaria (Urticaria 
2008), joint initiative of the EAACI Dermatology Section, 
Global Allergy and Asthma European Network (GA LEN), 
European Dermatology Forum (EDF) and World Allergy 
Organization [1, 2] and highlighted the absence of reliable 
assessment tools (mainly laboratory markers) and effective 
treatments for this common condition. A subsequent update 
from the GA LEN task force also identified several unmet 
clinical needs in patients with chronic spontaneous urticaria 
[3]. It is estimated that up to 1% of the population suffers 
from chronic urticaria (CU) and that all age groups are 
affected although the peak incidence is between 20 and 40 
years of age. In most cases the disease lasts between 1-5 
years, but the duration can be longer in those with severe 
urticaria, those with concurrent angioedema, and in those 
with the physical component (including a positive  
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autologous serum skin test). Urticaria is characterized by 
itchy, red, raised (wheal) and flare skin reactions that lasts 
usually a few hours (typically <24 hours) and is classified as 
chronic if it lasts >6 weeks. The chronic spontaneous form of 
urticaria does not need any stimulus and referred to as 
chronic idiopathic urticaria (CIU) [1-3]. 
 The pathogenesis of CU is complex as illustrated in Fig. 
(1). Up to half of patients with CIU have an IgG 
autoantibody directed against the alpha subunit of the high-
affinity IgE receptor (Fc R1 ) which is the concept of 
autoimmune urticaria [4-6] that leads to persistent cutaneous 
mast cell and basophil activation (Fig. 1). The roles of the 
coagulation cascade and fibrinolysis activation [7], including 
several cytokines [8-21] and the yet elusive soluble serum 
factor that leads to release of histamine from basophils 
which has been the basis of the serum-induced basophil 
histamine release assay (described in detail in the ‘Methods’ 
section [22, 23]). Although histamine plays a significant role 
in diseases like CU and eczema, prostaglandins, leukotrienes 
(LTs) and cytokines prolong the inflammatory process and 
hence leukotriene receptor antagonists (LTRAs) may well 
modulate the underlying abnormalities and lead to remission 
of urticaria. 
 The consensus guidelines have adopted the management 
of urticaria into (1) avoidance measures and (2) 
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pharmacotherapy – nonspecific and specific. The avoidance 
approach outlines elimination or treatment of eliciting 
stimulus or cause (such as NSAID-induced urticaria/angio-
edema, physical causes, treatment of an infectious trigger 
etc) that is not possible in all cases (i.e., those with CIU). 
The second approach is lowering or inhibiting mast cell 
mediator release and the most commonly used non-specific 
drugs that inhibit mast cell release are corticosteroids. 
Specific treatment approaches involves use of non-sedating 
long-acting antihistamine (anti-H1) drugs such as cetirizine, 
levocetirizine, loratadine, desloratadine and fexofenadine 
provide both anti-allergic and anti-inflammatory effects such 
as inhibition of cytokines release from basophils and mast 
cells as well as reduction of chemotactic activity of 
eosinophils (Fig. 1). Other treatment options that have 
significant activity on mediator release on basophils include 
the calcineurin inhibitor cyclosporin A [24-32], and 
occasionally ultraviolet therapy [33-37]. 
 Montelukast is an orally active LTRA licensed for the 
maintenance treatment of asthma (GINA Step 4) and to 
relieve symptoms of seasonal allergies. Montelukast binds to 
and blocks the action of leukotriene D4 (LTD4) on the 
cysteinyl-leukotriene receptor CysLT1 in the lungs, with 
almost no interaction with other anti-allergy drugs (Table 1,
Fig. 2). This reduces the bronchoconstrictive and inflamma- 

tory effects of LTD4 in the airways and therefore not useful 
for the treatment of acute asthma attacks. LTs such as LTC4, 
LTD4 and LTE4 have important roles in the 
pathophysiologic mechanisms of allergic inflammation after 
binding to activating receptors, cystenyl-LT1 (CysLT1) 
receptor and Cys-LT2 receptor [38-43]. Hence, LTRAs such 
as montelukast 10mg once daily or zafirlukast 20mg twice 
daily have been employed either as monotherapy or in 
combination with H1-receptor and/or H2-receptor 
antagonists, to treat different forms of CU, including cold 
urticaria, urticaria related to food additives, chronic 
autoimmune urticaria, steroid-dependent urticaria, delayed-
pressure urticaria, CIU and dermographism with varying 
results [44-50]. 
 Data from few systematic clinical trials or case series 
suggest that a few patients with chronic and resistant 
idiopathic urticaria respond to leukotriene inhibition, but 
laboratory markers are still unavailable that would help the 
clinician identify which patients are likely to have a 
favourable response to montelukast [3]. It has been 
suggested that urticaria activity score (UAS, combination of 
wheal numbers and intensity of pruritis) be used to monitor 
effectiveness of therapy, but no reliable biomarkers are 
currently available to monitor the disease activity. Studies 
have also reported on the limited efficacy of the UAS and  

Fig. (1). Mediators of itch and inflammation in urticaria and some of the therapeutic agents available. 
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Fig. (2). Structure of montelukast. 

patient reported effectiveness of drugs or non recourse to 
corticosteroid therapy has been used as a measure of 
effectiveness of the treatment regime that resulted in 
complete remission of the urticaria [51, 52]. 
 The objectives of this retrospective study were: (1) to 
document the efficacy of montelukast as added therapy in 
our patients, and (2) evaluate whether any clinical features or 
available laboratory investigations were associated with a 
response to montelukast. 

METHODS 

 Patients who received montelukast between the years 
2008-2011 (4-year period) were retrospectively identified 
from clinic letters. Clinical features of duration of urticaria, 
concomitant medication use, autoimmune features or 
existing organ-specific autoimmunity were recorded. 
Patients who required frequent pulsed courses of 
corticosteroids or on immunosuppressive agents to control 
the urticaria were excluded from the study. 
 Laboratory investigations such as the full blood count 
(including automated 5-part differential count for basophil 
counts [Coulter Gen. S], complement C3 and C4 levels, 
autoimmune serology (antinuclear antibody, organ-specific 
autoimmunity on rat liver kidney stomach tissue), specific 
IgE tests (ImmunoCAP250, Phadia) for standard aero-
allergens and food allergens (if identified on history-taking), 
including the results of the serum-induced basophil 
histamine releasing assay were collected and analyzed. For 
this serum-induced basophil histamine releasing assay (HR-

Table 1. Overview of the Pharmacological and Side Effect Profile of Montelukast 

Parameter Pharmacological Profile 

Mechanism of action Orally active CySLTR1/LTD4 antagonist 

Pharmacokinetics Single Daily Dose 
4mg/5mg (children); 10mg (adults) 

Cmax (ng/ml) 4mg granules (fasting): Geometric Mean±SD 198.8±53.8 
Chewable tablets (fasting): GM±SD 201.7±91.6**

tmax (h) 5mg: 2h (fasting) 
10mg: 3h (fasting) 

AUC0-  (ng/ml/h) 4mg granules (fasting): GM±SD 1,223.1±342.3 
Chewable tablets (fasting): GM±SD 1,208.3±467.4**

Effect of food intake 5mg chewable tablet: Mean oral bioavailability 73% (fasting) lowered to 63% by a standard meal 

Protein binding >99% protein bound 

Metabolism Metabolized by cytochrome P450 (CYP) 3A4 and 2C9  

Elimination Eliminated by the biliary route 
Plasma clearance averages at 45 ml/min (healthy adults) 

Effect of age Dosage adjustment not necessary in the elderly or in those with mild to moderate hepatic insufficiency or renal insufficiency 

Side effect profile Very common ( 1 in 10): upper respiratory infection (similar to placebo in clinical trials) 
Common ( 1in 100 to <1 in 10): GI – diarrhoea, nausea, vomiting; skin – rash; hepatobiliary: elevated serum transaminases (ALT, 
AST); general: pyrexia (this adverse reaction was similar to placebo in clinical trials) 
Uncommon ( 1 in 1000 to <1in 100): hypersensitivity reactions including anaphylaxis; asthenia, fatigue, malaise; dream 
abnormalities including aggressive behaviour among other psychiatric disorders; dizziness, paresthesias; dry mouth, dyspepsia; 
bruising, urticaria, pruritis 
Rare ( 1 in 10,000 to <1 in 1000): angiooedema, palpitations, tremor, increased bleeding tendency 
Very rare ( 1 in 100,000 to <1 in 10,000): possible unmasking of Churg-Strauss syndrome, hallucinations with suicidality, 
erythema nodosum, hepatitis including eosinophilic hepatitis 

Source: http://www.medicines.org.uk/emc/medicine/17718#PHARMACODYNAMIC_PROPS (Accessed 22, December, 2011) 
**Reference: Knorr et al. Arch. Drug Info., 2010, 3, 37-43. 



238     Inflammation & Allergy - Drug Targets, 2012, Vol. 11, No. 3 Khan and Lynch 

urticaria test), samples were sent to the RefLab 
(Copenhagen, Denmark) and assay was performed using 
previously published validated reports [22, 23]. Briefly, 
patient serum in four concentrations (20, 10, 5 and 2.5%) is 
incubated with IgE-depleted basophil leukocytes (buffycoat). 
Released histamine is adsorbed onto glass microfibers and 
detected fluorometrically. Serum-induced histamine release 
is then expressed as a percentage of total histamine content, 
and as validation studies showed serum from healthy 
individuals (n=79) can induce histamine release at maximum 
16%, the test is considered positive if the histamine release is 
>16.5% [22]. 
 The primary end point was adequate control of CU 
without the need for systemic corticosteroid or 
immunosuppressive therapy. Patients were seen at various 
time points and as the validated UAS were not used to 
document control of disease, the score could not be 
employed for statistical analyses. 
 Statistical analyses: Measures of descriptive statistics 
were used for initial analysis (Microsoft Excel 2007). 
Nonparametric statistical data were calculated using the 
GraphPad Prism software Version 5.04 (GraphPad Software, 

Inc., La Jolla, CA, USA). 
 A search of the English-language literature was 
performed using the following databases (between the years 
2009-2011): MEDLINE, BNI, EMBASE, HMIC, CINAHL 
and Wiley Interscience. The search terms used were 
‘urticaria AND montelukast’, ‘urticaria AND leukotriene’. 
Reports with n<5 patients were excluded from this search. 

RESULTS 

 25 consecutive patients who received montelukast for 
CIU during the years 2008-2011 were identified from clinic 
letters. There were 10 males and 15 females with median age 
at 33 years (age range, 13-66 years). The average duration of 
urticaria was 3.8 years (duration range, 0.5-12 years). 21 of 
25 patients were on both anti-H1 and anti-H2 blockers when 
montelukast 10mg once daily at night was started. The 
average duration of use of anti-H1 therapy in all patients was 
1.4 years (range, 0.3-8 years) (Table 2). Five patients had 
evidence of other immunoregulatory disorders (4 with 
diabetes, 1 hypothyroidism) (Table 2). 

Table 2. Clinical Characteristics of Patients with Details of Antihistamines Used for Chronic Urticaria 

Age Gender Duration of  
Urticaria (yrs) Allergies 

Co-Existing  
Immuno-Regulatory  

Disorders 
Antihistamines Anti-H1  

and H2 
Duration of  

Anti-H1 Use (Years) 

38 Male 8 Nil Diabetes Cetirizine 10 bd Yes 8 

32 Female 4 Nil Fexofenadine 180 bd and cetirizine 10mg bd Yes 4 

59 Male 4 Yes Fexofenadine 180 od Yes 1

33 Female 12 Nil Cetirizine 10 bd Yes 0.6 

64 Female 9 Aspirin Diabetes Fexofenadine 180 bd Yes 2

28 Male 1 Dust mite/cod Fexofenadine 180 bd and cetirizine 10mg bd Yes 1 

45 Female 6 Nil Fexofenadine 180 bd Yes 1

13 Female 4 Nil Cetirizine 10 bd Yes 1

44 Female 2 Dust mite Diabetes Fexofenadine 180 od Yes 0.5 

27 Female 0.5 Nil Fexofenadine 180 bd Yes 0.5 

50 Female 17 Grass pollen Fexofenadine 180 bd and cetirizine 10mg bd Yes 0.2 

27 Male 4 Nil Fexofenadine 180 bd Yes 0.4 

17 Male 2 Nil Cetirizine 10 bd Yes 1 

33 Female 1 Nil Cetirizine 10 bd No 1

47 Female 1 Nil Fexofenadine 180 bd and cetirizine 10mg bd No 0.5 

66 Female 3 Grass pollen Diabetes Fexofenadine 180 od No 2

61 Male 2 Nil Fexofenadine 180 bd Yes 0.3 

18 Female 2 Nil Fexofenadine 180 bd and cetirizine 10mg bd Yes 0.3 

42 Male 1 Nil Fexofenadine 180 od No 1

23 Male 1 Nil Cetirizine 10 bd Yes 0.5 

38 Female 1 Dust mite Hypo-thyroidism Fexofenadine 180 bd Yes 0.5 

14 Male 1 Nil Fexofenadine 180 bd Yes 0.5 

51 Female 1 Nil Fexofenadine 180 bd and cetirizine 10mg bd Yes 0.5 

21 Female 4 Nil Fexofenadine 180 bd and cetirizine 10mg bd Yes 3.5 

29 Male 4 Nil Fexofenadine 180 bd and cetirizine 10mg bd Yes 3.5 
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 12 of 25 patients (8 males, 4 females) or 48% were better 
after start of montelukast as added therapy along with anti-
H1 and anti-H2 blockade for the urticaria. There was no 
statistical significance between median age between males 
and females and significant response to montelukast (Mann-
Whitney, unpaired t-test (two-tailed) p=0.57). There was also 
no significance between duration of urticaria in males and 
females and significant response to montelukast (Mann-
Whitney, unpaired t-test (two-tailed) with Gaussian 
approximation, p=0.42). 11 patients had no difference to 
their symptoms of urticaria and in 2 patients the urticaria 
worsened after montelukast was started. Five patients had 
side effects (nausea [1], dyspepsia [1], depression [1], and 
worsening urticaria [2]) that affected the duration of use and 
may be the outcome (Table 3). 
 Full blood count revealed basopenia in 15 patients of which 
5 responded to montelukast (Table 4). Two patients had positive 
antinuclear antibody (ANA), 3 with positive thyroid peroxidase 
antibodies and 4 with positive basophil histamine release (HR-
urticaria test) (Table 4). Only one patient had positive ANA, 

thyroid peroxidase antibodies and HR-urticaria test who 
developed depressive symptoms after montelukast was started 
that necessitated stoppage of therapy. All 20 patients whose 
complement C3, C4 levels were checked were within normal 
limits (reference range for our laboratory, C3 0.9-1.8g/L and C4 
0.1-0.4g/L). As regards allergies, one patient was sensitive to 
aspirin/non-steroidal anti-inflammatory drugs who stopped 
montelukast after one month as there was no benefit. Six 
patients had positive specific IgE that ranged between Grade 1 
to Grade 3 of whom 4 (66%) responded to montelukast along 
with anti-H1 and anti-H2 therapy. 
 We found 6 reports on the several databases [53-58] on 
the efficacy of montelukast in urticaria between the years 
2009-2011 (Table 5), since publication of the extensive 
review by Di Lorenzo et al. [59]. 

CONCLUSIONS 

 The leukotriene receptor antagonist, montelukast, along 
with anti-H1/H2 therapy was effective in almost half of our 

Table 3. Clinical Characteristics of Patients with Chronic Urticaria and Response to Montelukast 

Age Gender Duration of  
Urticaria (yrs) 

Anti-H1  
and H2 

Duration of Anti-H1 
 Use (Years) 

Response to  
Montelukast 

Duration of Use  
of Montelukast 

S/E of  
LTRA

38 Male 8 Yes 8 No difference 2 weeks Yes* 

32 Female 4 Yes 4 No difference 2 months no

59 Male 4 Yes 1 Better 3 yrs Yes** 

33 Female 12 Yes 0.6 No difference 1 month no

64 Female 9 Yes 2 No difference 1 month no

28 Male 1 Yes 1 Better 5 months and ongoing no 

45 Female 6 Yes 1 Better 5 months and ongoing no 

13 Female 4 Yes 1 Better 4 months no

44 Female 2 Yes 0.5 Better 6 months no

27 Female 0.5 Yes 0.5 No difference 3 weeks no

50 Female 17 Yes 0.2 No difference 8 months no

27 Male 4 Yes 0.4 Better 3 months and ongoing no 

17 Male 2 Yes 1 Better 5 months and ongoing no 

33 Female 1 No 1 Worse 1 month Yes$$

47 Female 1 No 0.5 No difference 6 weeks no

66 Female 3 No 2 No difference 1 month no

61 Male 2 Yes 0.3 No difference 2 months no

18 Female 2 Yes 0.3 No difference 1 week Yes$

42 Male 1 No 1 Better 5 months and ongoing no 

23 Male 1 Yes 0.5 Better 2 months and ongoing no 

38 Female 1 Yes 0.5 Better 2 months and ongoing no 

14 Male 1 Yes 0.5 Better 6 months no 

51 Female 1 Yes 0.5 Worse 2 weeks Yes$$

21 Female 4 Yes 3.5 No difference 3 months no

29 Male 4 Yes 3.5 Better 6 months and ongoing no 
Side effect profile: *nausea, **dyspepsia, $depression, $$worsening urticaria. 
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patients with CU. The excellent safety profile, non-
requirement of regular monitoring with blood tests, wide 
availability and endorsement by consensus guidelines was 
the reasons why leukotriene receptor antagonists were 
considered as the preferred supplementary agents in our 
cohort of patients. Five patients had side effects (including 
two patients whose urticaria worsened within 2 weeks) that 
affected the duration of use and may be the outcome. 

 We were unable to find any laboratory features that were 
associated with a response to montelukast. We also 
recognize the limitation of the automated basophil count that 
we used for assessment of basophil numbers in the 
peripheral circulation in patients with urticaria [60], 
including the possible effect on the basophil numbers with 
use of certain medications [60-62], although these patients 
were excluded in our study. The autologous serum skin test 
is not available at our clinic and therefore the HR-urticaria  

Table 4. Laboratory Results of Patients on Montelukast for Urticaria 

Age Gender Basopenia on Full  
Blood Count ANA TPOAb Complement  

C3, C4 
Basophil Histamine  

Release Test Positive Specific IgE 

38 Male Yes Negative  Normal  No 

32 Female Yes Negative Negative Normal  

59 Male No Negative  Normal Yes (tree pollen, Grade 2) 

33 Female No Negative Negative not done Negative No 

64 Female Yes Negative Negative Normal  No$

28 Male No  Negative not done Positive 21% Yes (house dust mite, Grade 3; cod,  
Grade 2; mixed grasses grade 2) 

45 Female Yes Positive 1:640 Negative Normal Negative No 

13 Female No  Positive Normal Positive 27% No 

44 Female Yes Negative Positive Normal Negative Yes (house dust mite, Grade 1) 

27 Female Yes Negative Negative Normal Positive 18.5% 

50 Female Yes  Negative Normal Negative Yes (grass pollen, Grade 3) 

27 Male Yes  Negative Normal Negative No 

17 Male No  Negative not done  

33 Female Yes Negative Negative Normal Negative No 

47 Female Yes Negative  Normal  

66 Female Yes Negative  Normal Yes (grass pollen, Grade 2) 

61 Male No   not done  No 

18 Female No Positive 1:1280 Positive Normal Positive 42%** No 

42 Male No Negative Negative Normal  

23 Male No Negative  Normal  No 

38 Female Yes Negative Negative not done Negative Yes (house dust mite, Grade 2; 
mixed grasses Grade 1) 

14 Male No   Normal  No 

51 Female Yes Negative Negative Normal Negative No 

21 Female Yes Negative Negative Normal Negative No 

29 Male Yes Negative Negative Normal Negative No 
$This patient was allergic to aspirin/non-steroidal anti-inflammatory agents. 

This patient was also positive for M2 mitochondrial antibodies. 
**Basophil histamine release test (HR-urticaria test) was negative (<16.5%) on two subsequent occasions, after montelukast was stopped, when urticaria was controlled on 
fexofenadine 100mg twice daily and doxepin 100mg. 
Blank fields suggest tests were not done or results not available. 
Specific IgE (kUA/L) Allergen Grade interpretation. 
0.00 - 0.34 = Grade 0. 
0.35 - 0.70 = Grade 1. 
0.71 - 3.50 = Grade 2. 
3.51 - 17.5 = Grade 3. 
17.51 - 50.0 = Grade 4. 
50.01 - 100 = Grade 5. 
>100 = Grade 6. 
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test was used to determine the severity of urticaria in our 
patients, but the test was unhelpful in being able to 
determine whether leukotriene inhibition was more likely to 
have an effect. 
 Although some studies may suggest that use of 
leukotriene inhibitors may allow a persistent drug-free 
remission, most reports argue against such a disease-
modifying effect. We were unable to verify this as patients 
continue to remain on montelukast once it has proven 
effective in controlling the disease activity. More head-to-
head clinical trials are required, including using drugs such 
as dapsone [63], to see which subgroups of patients’ are 
more likely to respond to which types of medications until 
reliable laboratory markers becomes available. Finally, the 
potential of naturally occurring products with anti-
inflammatory and anti-allergic roles should not be ignored as 
these may well be treatments of the future [64-66]. 
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