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Abstract

Background: Chronic urticaria is a highly distressing disease affecting a person’s quality of life. In most cases, monotherapy
fails. Hence, combinations of antihistamines with montelukast, H2 blockers, ciclosporin, dapsone, omalizumab are used with
varying results. This study was done to assess the efficacy and safety of the combination therapy of Montelukast and Ceti-
rizine with Ranitidine and Cetirizine in chronic urticaria patients.

Methodology: In this randomized controlled study, hundred patients were recruited, randomized and medications were
given to group A (Cetirizine + Montelukast) and group B (Cetirizine + Ranitidine). Complete history, clinical examination
and laboratory investigations were done at the beginning of the study. Patients were educated to keep a daily record of Urti-
caria Activity Score (UAS7) over seven consecutive days in a descriptive chart. Review of patient’s UAS7 record and clinical
examination were done at every weekend. Sum of score at the end of every week for 4 weeks wete calculated and recorded.
Results: The mean weekly UAS in group A were 18.67, 10.07, 4.65, and 1.74 and in group B were 27.77, 19.38, 13.68 and 8.04
respectively. Significant difference in symptom reduction between group A and group B was found to be favouring group A.
The mean total UAS in group A was 35.13, group B is 68.87 (p < 0.001).

Conclusion: Montelukast seems to be a promising medication as add-on therapy to Cetirizine both in the aspect of efficacy

and safety in patients affected by chronic urticaria.
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Introduction

Urticaria is a circumscribed, elevated, erythematous, generally
itchy swelling (edema) involving the upper layer of the dermal
skin. It is a clinical manifestation of either immunologic inflam-
matory response to external triggers, ot, in some cases, they may
be idiopathic. Urticaria is said to be acute if it lasts less than 6
weeks. Most acute episodes are due to adverse allergic reactions
to foods in children or to viral illnesses. Episodes of urticaria las-
ing beyond 6 weeks are said to be chronic urticaria. Most of the
patients with chronic urticaria have no undetlying disorders or
causes that can be discerned.

Approximately urticaria occurs in 15 to 20% of the general popu-
lation at least once in their lifetime [1]. Chronic urticatia in ad-
dition to reducing a person’s quality of life, affects outcome at
workplace, school [2]. Although the global incidence and preva-
lence of chronic urticaria are not known exactly, it is approximate-
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ly estimated to occur in at least 0.1% and possibly up to 3% of the
general population [3]. Chronic urticaria is a relatively common
condition in India. But exact disease burden in Indian scenario is
unknown.

The urticaria occurs most frequently after adolescence, with the
highest incidence in young adults, though persons of any age may
expetience urticatia and/or angioedema. Incidence of Chronic
urticaria is two times higher in women than men. An Indian study
showed that out of 500 cases of urticaria. 37% were suffering
from physical urticaria [4]. HLA-DRBI*04, HLA-DQBI*0302,
HLA-DRBI*15 and HLA-DQBI*06 are present with higher fre-
quency in patients with chronic urticaria as compared with a con-
trol population [5].

Urticaria is known to be due to a number of pathophysiological
mechanisms. Urticaria may develop after IgE- or IgE receptor
- mediated reactions; due to abnormalities of the complement
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system and other plasma effectors system; after direct mast cell
degranulation; or is association with activation of the arachidonic
acid metabolic pathways of the cells. The major effectors cell in
most forms of urticaria is mast cells, though other cell types may
be involved. Urticaria results in a local increase in the permeability
of capillaries and venules. Vascular permeability in skin is pro-
duced by the interaction of both H1 and H2 histamine receptors.
Activation of H1 receptors in the skin induces itching, flare, ery-
thema, whealing and contraction of smooth muscle in respiratory
and gastro-intestinal tract. Stimulation of H2 receptors leads to
erythema and whealing in the skin and increased gastric acid se-
cretion.

Diagnosing urticaria continues to be a challenge, as its etiology
is often unknown. Diagnostic studies should be based on find-
ings elicited by the history and physical examination. There is lit-
tle role for routine prick skin testing or the radio allegro sorbent
test (RAST) in the diagnosis of specific IgE-mediated antigen
sensitivity in chronic urticaria/angioedema. In chronic urticatia,
disease activity assessment in scientific researches as well as in
routine clinical practice could be done using Urticaria Activity
Score (UAS7), which is an unified scoring method which was sug-
gested in the EAACI/GA2LEN/EDF/WAO Guideline for the
definition, classification, diagnosis, and management of urticaria
and has been validated. In this score, the signs and symptoms
of chronic urticaria assessment is done by the patient themselves
thus improving the score’s validity [2].

The combination of chlorpheniramine (H1 antagonist) is found
to be more successful in inhibiting a histamine skin reaction when
compared with an H1 antagonist alone, and it is recommended
for the treatment of chronic idiopathic Urticatia [6]. Other stud-
ies with Cetirizine and ranitidine, diphenhydramine and ranitidine,
terfenadine and ranitidine showed similar results [7, 8]. It has been
observed that the H1 antagonist-H2 antagonist combination in-
hibits the release of allergic mediators, whether IgE dependent
or otherwise [9-11]. However, antihistamines are only partially ef-
fective in inhibiting wheal formation in some chronic Urticaria
patients; hence it is very probable that other mediators apart from
histamine may play a role in wheal formation in chronic Urticaria
[12, 13]. Injected leukotriene D4 has been found to be more po-
tent than histamine in causing a wheal and flare [14]. Montelukast
blocks the action of leukotriene D4 on the cysteninyl leukotriene
receptor CysLI'1 in the lungs. Leukotriene receptor antagonists
like montelukast have been tried in chronic urticaria with variable
results. Since leukotriene-mediated urtication is not blocked by
other agents, leukottiene antagonists can be helpful [15].

There are many clinical trials and isolated observations with mul-
tiple treatments cither as monotherapy or in combination. Most
of the trials have assessed the efficacy of add on therapy of Mon-
telukast with other antihistamines like Hydroxyzine, Deslorati-
dine, Fexofenadine, Obastine etc, but with Cetirizine, the trials
are less, especially in Indian population. Similarly trials on role of
add on therapy of H2 blocker in chronic Urticaria among Indian
population are also very less.

Objectives

1. To compare the efficacy of the combination therapy of Mon-
telukast and Cetirizine with Ranitidine and Cetirizine in patients
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with chronic Utrticaria.

2. To assess the safety of the combination therapy of Montelu-
kast and Cetirizine with Ranitidine and Cetitizine in patients with
chronic Urticaria.

Methodology
Study Setting

This study was carried out as a prospective, randomized, open la-
bel comparative study by the Department of Dermatology in our
medical college hospital between March 2015 and March 2016.

Study Participants

All patients who were attending the outpatient facility of our de-
partment with history and clinical features of urticaria were in-
cluded in the study. A total of 100 patients were enrolled during
the study period, selected with inclusion and exclusion criteria.
However, there were four drop outs in Group A and three drop
outs in Group B.

Inclusion Criteria

* Chronic urticaria patients not responding to two weeks of treat-
ment with Cetirizine 10mg once daily dosage.

* Age: 18-60 years.

* Patients who are willing to give informed consent.

Exclusion Criteria

* Urticaria of less than 6 weeks duration.

e Age: <18yrs & >060yrs.

* Pregnant and lactating women.

* Chronic urticaria patients who were treated with steroids & oth-
er immunosuppressants.

* Patients with any focal sepsis.

* Drug induced urticaria.

* Urticaria associated with other skin disorders like eczema, etc.,
* Patients with chronic bronchial asthma who were taking ster-
oids/Montelukast.

* Patients with cholestatic jaundice.

Ethical Approval and Consent

Approval was obtained from the Institutional Ethics Committee
prior to the commencement of the study. Each participant was
explained in detail about the study procedure and a written in-
formed consent was obtained prior to randomization. In cases
where the participant was illiterate, left thumb impression was
obtained.

Study Procedure

Participants who fulfilled the selection criteria were recruited for
the study from the outpatient department. A total of 144 partici-
pants were screened, of which 100 were recruited for the study.
Based on the first come first served critetia, the odd numbered
participants were assigned into Group A (Cetirizine + Montelu-
kast) and even numbered participants were assigned to group B
(Cetirizine + Ranitidine). Complete history including demograph-
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ic particulars, clinical examination and baseline laboratory investi-
gations were recorded at the beginning of the study.

GROUP A: Participants were asked to ingest tablet Cetirizine 10
mg and tablet montelukast 10 mg once daily at night after food
intake.

GROUP B: Participants were instructed to take tablet Ranitidine
150 mg twice daily 1 hour before food in the morning and night
along with tablet Cetirizine 10 mg once daily at night after food
intake.

The duration of the study was for 6 weeks, 4 weeks of therapy
with 2 weeks of follow up. Participants were educated to keep a
daily record of Urticaria activity score over 7 consecutive days in a
descriptive chart provided to them. In that chart, the participants
were asked to circle the score that corresponded to the number of
wheals that occurred and the score that represented the intensity
of their pruritus (itching) on a daily basis. Daily, two times (morn-
ing and evening) participants scored pruritus, number of hives,
over the preceding 12 hours (reflective) and soon at the time of
assessment (instantaneous). These assessments were made on
awakening (before dosing) and 12 hours after dosing.

Review of the participant’s completed record and clinical ex-
aminations of patients according to the Urticatia Activity Score7
(UAS7) were done at the end of every week. Sum of scores were
calculated at the end of every week for 4 weeks and the data re-
corded. Baseline laboratory investigations were repeated at the
end of 4th week. Patients were followed up for 2 weeks after
completion of the study.

Assessment of Efficacy

The efficacy was assessed by the decrease in the weekly Urticarial
Activity Score which in turn showed the improvement in the par-
ticipant’s symptomatology. Vital signs were monitored at all visits,
whereas electrocardiography and laboratory tests were performed
at screening and at the end of 4™ week and 6™ week.

Assessment of Safety

Participants were advised to report any occurrences of adverse
during treatment and follow up period and the same were record-
ed. Causality assessment of adverse drug reactions was done using
WHO scale. Severity assessment was done by Modified Hartwig
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Seigel Severity assessment scale. Safety evaluations included were
any incidence of treatment-induced or any emergency adverse
events discontinuations due to adverse events, and changes from
baseline in vital signs, laboratory parameters, and electrocardio-
graphic intervals.

Statistical Analysis

The details of the data collected were analyzed statistically us-
ing SPSS software (version 20) according to per protocol analysis.
Hence, 93 patients who completed the study were included in the
statistical analysis. Mean scores were computed for the UAS 7
scores. Association between demographic characteristics and the
improvement in the scores were analyzed using Chi square test
and student independent t-test. The difference in mean Urticar-
ia activity score (UAS) every week within the same group for 4
weeks was analyzed using analysis of variance (ANOVA) whereas
the difference in Urticatia activity score (UAS) between group A
and B assessed by student independent t-test. The variations in
biochemical investigations between group A and group B were
analyzed by student independent t-test. Percentage incidence of
adverse effects among the study groups were analyzed using Chi-
square test. A probability < 0.05 was considered to be statistically
significant.

Results

This study was carried out among 93 participants with chronic
urticaria, of which 46 participants belonged to Group A and 47
participants belonged to Group B. The mean age of the partici-
pants in Group A was 37.9 £ 11.02 years while the mean age in
Group B was 36.4 = 12.1 years. The background characteristics
of the study participants are given in table 1.

Majority of the participants in group A belonged to 31-40 years
(34.8%) while in group B, the majority of the participants be-
longed to 18-30 years (36.2%). In both the groups, females were
more than males.

The particulars related to chronic urticatia are given in Table 2.
The mean duration of urticaria in Group A was found to be 8.35
+ 5.3 months while in group B, the mean duration of urticaria was
8.23 * 4.3 months. The weekly urticaria activity score was found
to be reducing in both the groups, over the period of 4 weeks,
however, the reduction in the scores were rapid in Group A com-

Table 1. Background characteristics of the study population.

L Group A Group B
S. No | Characteristics
N=46| % |[N=47| %
1 Age (in years )
18-30 12 26.1 17 36.2
31-40 16 34.8 14 29.8
41-50 8 17.4 19.2
51-60 10 21.7 14.9
2 Sex
Male 14 30.4 17 36.2
Female 32 69.6 30 63.8
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pared to Group B at the end of 4™ week (t=6.483; p<0.0005).

The difference in the biochemical parameters between the two
groups is given in table 3. There was no significant difference
found between the two groups at baseline or 4% week or 6™ week.

The particulars regarding the adverse events are given in table 4.
The adverse events were mild and no serious adverse effects were
reported. Among the adverse events, it was found that sedation
was the most common followed by dizziness and headache.

Discussion

Chronic urticaria known since ancient times, is a highly distress-
ing disease that can invariably disturb a person’s personal, social
and occupational life altogether. This chronic disease manifests as
pruritic, raised wheals of reddish colour all over the body of vary-
ing sizes with serpiginous margins with blanched centers which
may sometimes coalesce [10]. It may appear daily or on most days
of a week for a duration of greater than 6 week. The current rec-
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ommendation by the EAACI/GA2LEN/EDF/WAO guideline
is to aim for complete control of symptom in urticaria.

The treatment of chronic urticaria remains a challenging task for
physicians. A step-wise approach is currently advocated by the
2009 treatment guidelines [17]. First line therapy comprises a non-
sedating H1-antihistamine at standard doses. After two weeks, if
no response is obtained, the dose has to be increased up to four
times the standard or licensed dose. Third line of therapy includes
the addition of a leukotriene receptor antagonist (LTRA). For se-
vere of resistant cases, immunosuppressant’s such as ciclosporin,
dapsone, H2-antihistamines and omalizumab are also used [18].
Short-course systemic steroids are recommended for exacerba-
tions.

From India, there ate no published studies regarding the use of
montelukast in urticaria. Though it is known that monotherapy
with montelukast is probably not advisable, there is a need for
validation in the Indian population, regarding the outcome of ad-
dition of montelukast to an antihistamine in patients with chronic
urticaria.

Table 2. Urticaria Activity Score among the study participants.

Group A Group B
S. No Week tvalue | p value
Mean | S.D | Mean | S.D
1 1 188 | 47 | 27.6 | 7.5 [ 6.723 | 0.0001***
2 2 103 | 45 | 194 | 6.8 [ 7.626 | 0.0001***
3 3 4.9 46 | 139 7 7.354 | 0.0001***
4 4 1.9 2.9 8.2 5.8 | 6.483 | 0.0001***
5 Total | 35.9 [ 145 69.02 | 21.7 | 8.629 | 0.0001***
138.21 69.636
FANOVA) p=0.0001 P=0.0001

Table 3. The difference in the biochemical parameters between the two groups.

Parameter GROUP A GROUP B
S. No - t value | p value
at 6" week Mean | S.D [ Mean | S.D
1 Hemoglobin 10.6 1.1 10.4 1.2 0.803 | 0.424
2 Total Leucocyte Count 6567.7 | 725.6 | 6707.3 | 800.2 | 0.881 0.381
3 Erythrocyte Sedimentation Rate (ESR) 10.6 1.5 10.6 1.7 0.173 | 0.863
4 Eosinophil count 7.6 2.5 7.7 22 0.279 | 0.781
5 Platelet count 2.5 0.3 2.5 03 | 0.046 | 0.964
6 Blood Sugar 93.8 9.7 97.6 9.5 1.75 0.18
7 Serum Creatinine 0.727 0.058 0.721 0.057 | 0.525 | 0.601
8 Blood Urea 21.9 1.7 21.9 1.5 0.071 | 0.943
9 SGOT 14.4 2.2 14.8 1.7 1.086 0.28
10 SGPT 16.2 2.4 16.7 2.82 | 1.019 | 0.311

Table 4. Particulars regarding the adverse events among the study participants.

GROUP A | GROUP B
S.No | Adverse event Chi square test | p value
N=46| % |N=47| %
1 Sedation 7 15.2 4 8.5 0.9 0.30
Dizziness 3 6.5 2 4.3 0.2 0.60
Headache 1 2.2 2 4.3 0.3 0.50
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Similarly, data about the efficacy of H2 blockers as an additional
therapy to antihistamines in treating chronic urticatia are limited.
The combined effect of H1-H2 antihistamines is more due to
interactions at the CYP3A4 level or other isoenzyme families re-
sulting in mutual increase in the area under the plasma concentra-
tion-time curve (AUC) - rather than due to any genuine “synergic
effect”.

In a study by Watson et al., Famotidine combined with Diphen-
hydramine had shown better symptom improvement in chronic
urticaria than prescribing Diphenhydramine alone [19]. There are
not enough confirmatory data from clinical trials to recommend
combination of 2nd generation antihistamines with leukotriene
antagonists or H2 blockers; the role of these drugs in chronic
urticatia remains to be established.

In our study among the 93 patients with chronic urticaria, the
mean duration of urticaria among the study subjects in group A
and group B were 7.93 and 8.11 months respectively. The efficacy
outcome measured by the mean weekly urticaria activity score
(UAS) at the end of 1%, 2™, 3" and 4™* weck was significantly better
among group A participants compared to group B participants.
Every week, mean urticaria activity score was found to be de-
creasing than previous week in both the groups but comparatively
high values were seen in group B than group A in the same week,
hence showing significant benefit of Montelukast add on therapy.

The mean total urticaria activity score among montelukast group
is 35.13 whereas that among ranitidine group is 68.87 (p<<0.001)
showing significant reduction in wheals and pruritus among group
A compared to group B. This is consistent with the findings of a
double blind cross over study conducted by M. Kosnik & T. Subic
who showed that response to add-on treatment with montelukast
was seenl among patients with particularly long standing disease
[20]. In a study by Wan et al., lesser response rate with Montelu-
kast add-on to Loratadine vs. Loratadine along therapy was re-
ported, but this study in contrast to our study was conducted in
newly diagnosed chronic urticaria patients [14].

Hence, most patients are antihistamine responsive and their major
pathological mediator being histamine and not leukotriene which
might have skewed the results of this study towards relative poor
response with add on montelukast. Pronounced favourable re-
sponses to montelukast, especially in aspirin intolerant chronic
patients wete reported by Pacor et al and Erbagci Z et al., [21, 22].
Our safety outcome measures like haematological and biochemi-
cal parameters were analyzed by student t-test showing no statisti-
cal difference among the study groups implies that both the drugs
doesn’t have any untoward effects on these parameters.

Alower incidence of adverse events was encountered in the study.
All adverse events were rated as mild. Mild adverse effects such as
sedation, dizziness and headache occurred among study groups
which does not shown any statistical significant difference among
the groups and all the adverse effects subsided without any medi-
cations. Moreover, the relapse rates after 2 weeks of follow up
were significantly lower in the Montelukast group compared to
the Ranitidine group.

The results of this study demonstrate that montelukast adminis-
tered 10mg once daily as an add-on therapy to Cetirizine 10 mg
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once daily is more effective than ranitidine 150 mg twice daily
add-on therapy for the treatment of Urticarial symptoms in pa-
tients with chronic urticaria. Thus, montelukast can be safely used
in combination with antihistamines for chronic urticaria patients
whose response is poor to antihistamines alone.

Conclusion

From our study, we conclude that combination therapy of Mon-
telukast and Cetirizine is found to be more efficacious than Ra-
nitidine and Cetirizine in the treatment of chronic urticatia pa-
tients not responding to Cetirizine along, This is evidenced by
statistically significant difference in UAS (p<<0.05). Therefore, we
conclude that Montelukast is an effective adjuvant to Cetirizine in
chronic urticaria. In view of safety, Montelukast was well toler-
ated with lesser side effect profiles. Relapse of symptoms was also
found to be lesser in the Montelukast group. Thus, Montelukast
seems to be a promising medication both in the aspect of efficacy
as well as safety in patients with chronic urticaria.

Limitations

Our study did not observe the effect on quality of life of chronic
urticaria. It is worth to given a trial of montelukast as add on
medication in chronic urticaria patients. However, a trial including
a larger group of Indian population is recommended.
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