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Background: Various trials showed benefit of the prophylactic agent ketotifen in prevention of recurrent
wheezing in young children, but no such clinical trial with loratadine or comparison trial is available.
Objective: To study the efficacy and safety of loratadine syrup compared with ketotifen and placebo in prevention
of recurrent wheezing in young children.

Material and Method: Randomized double-blind placebo controlled trial on 90 recurrent wheezing children
aged less than 6 years old was done. Children were randomized to receive loratadine, ketotifen syrup, or
placebo with dose of 0.25cc/kg once a day for four months. Blood biochemistry (CBC, LFT) and EKG were
performed pre and post treatment period. Assessment of symptoms-wheezing and night cough including use of
bronchodilators was done daily via patient diary card. Subjects were asked to do monthly visits to the clinic
for physical examination. At those visits, the doctors questioned the patients about adverse event.

Result: Of the 90 children enrolled, 12 dropped out. Thus, 27 children remained in the loratadine, 26 in the
placebo, and 25 in the ketotifen group. The demographic data were comparable among the three treatment
groups. It was noted that wheezing decreased significantly at 2 months in the ketotifen (p = 0.008) and at 3
months in the loratadine (p = 0.029) but not in the placebo group. Coughing at night decreased significantly
at 3 months in both the loratadine (p = 0.005) and the ketotifen (p = 0.036) group. The use of bronchodilator
drug was significantly decreased at 2 months in the ketotifen (p = 0.028) and placebo (p = 0.025) group, and
at 3 months in the loratadine (p = 0.009) group. Only a few patients had mild adverse events in all groups.
Conclusion: Loratadine and ketotifen are safe and effective significantly in prevention of recurrent wheezing
in young children.
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Wheezing in young children is a common and
challenging problem. Its prevalence varies world widely
between 4% and 32%®. Symptom is common due to
anatomy and physiology of airway system of children
at this age including many other unknown factors.
Evaluation of infants with persistent or recurrent
wheezing then needs a comprehensive assessment of
a thorough clinical history, physical examination, and
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appropriate diagnostic laboratory tests. Taussing LM
etal®in 1980 conducted Tucson Children’s Respiratory
Study (TCRS) with the aim to determine risk factors of
acute lower respiratory disease and chronic lung
disorder especially asthma during childhood and early
adult life. TCRS observed 1,246 subjects from birth
and 974 (78%) in cohort were followed up for 22 years.
Three different types of wheezing disorder: transient,
non-atopic, and atopic were described from the study.
In another wheezing study among children aged 0-6
years old by Martinez et al®, prevalence of transient
wheeze (at least one wheezing with respiratory infection
at the age of 3 years old) was 20% and 59% of transient
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wheeze stopped wheezing at the age of 6. Whereas
prevalence of late wheeze (started wheezing at 6 years
of age) and of persistent wheeze (wheezing started
before 3 years old and continued to the age of 6) was
15% and 13.7%, respectively.

Various trials showed benefit of a prophylactic
agent, ketotifen, in the prevention of recurrent
wheezing in young children. For example, Y likura et al®
evaluated the prophylactic effect of ketotifen against
the onset of asthma in 121 infants with atopic dermatitis
who had no history suggestive of asthma for one year.
Asthma was significantly less in ketotifen (13.1%)
than placebo (41.6%) group (p <0.001). Loratadine is a
non-sedating antihistamine that is indicated for the
relief of seasonal rhinitis. Recently Grimfeld A et al®
demonstrated the efficacy and long-term safety of
loratadine in preventing the onset of respiratory
exacerbations in 412 children aged 12-30 months old.
However, comparative study in prevention of recurrent
wheezing in young children between ketotifen and
loratadine is quite few. The present study aimed to
evaluate the efficacy and safety of loratadine syrup
compared with ketotifen and placebo in the prevention
of recurrent wheezing in young children.

Material and Method
The present study was a randomized double-
blind placebo controlled trial with inclusion criteria of
age under 6 years old, having a positive history of
recurrent wheezing bronchitis more than three times
in the past year, normal chest x-ray, no other chronic
diseases and no prior and concomitant medications
as follows:
Medication restriction
Inhaled corticosteroid
Sodium cromoglycate

Time limit prior to screening
never permitted
never permitted

Oral, injected corticosteroid 4 weeks
Short acting antihistamine 12 hrs
Long acting antihistamine 7 days

Exclusion criteria were a child over 6 years
old, need of ICS and/or sodium cromoglycate during
the present study, on loratadine or ketotifen 30 days
before the present study, prior received immunotherapy,
abnormal blood biochemistry, abnormal EKG and
sensitive to loratadine or ketotifen or any of their
ingredients.

All eligible children were randomized to
receive either loratadine or ketotifen syrup, or placebo
with the dose of 0.25cc per kg body weight once a day
for four months. Bronchodilator drugs were allowed to
continue during the present study as required. Blood
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biochemistry (CBC, LFT) and EKG were performed both
pre- and post-treatment periods. During treatment,
subjects were asked to visit the clinic at one-month
interval for physical examination and to assess adverse
events. Symptom assessment including frequency
of wheezing and cough as well as frequency of
bronchodilator used was done via the patients’ daily
record by the subjects’ parents. All subjects’ parents
were instructed on how to fill the symptom diary card.
At each month of clinical visit, they would return the
filled forms and collect the new one. Since there was
no information before treatment, information after the
first month of treatment was used as baseline data
for comparison. Frequency data of wheezing, cough,
and use of bronchodilator drugs were tabulated and
calculated as mean for each month. Paired t-test was
used for statistical analysis to compare mean of each
symptom/bronchodilator drugs use between each
study interval within its treatment group. A p-value of
less than 0.05 was considered statistically significant.
Written informed consent was obtained from parents
whose children were recruited. The present study was
approved by the Research Ethics Committee of the
Faculty of Medicine, Chulalongkorn University.

Results

Of the 90 children enrolled, 12 dropped out
during the present study. Analysis was mainly based
on 78 subjects completing the present study (27 in
loratadine, 26 in placebo, and 25 in ketotifen group).
All treatment groups had similar demographic data
such as sex, age, weight, height, and family history of
allergy (Table 1).

Table 1. Demographic data (n = 78) of subjects among three
different treatment groups

Loratadine Placebo Ketotifen
(n=27) (n=26) (n=25)
Sex
Male 19 17 12
Female 8 9 13
Age (yrs)
Mean (SD) 32(1.31) 29(1.33) 29(1.18)
Height (cm)
Mean (SD)  96.4 (10.36) 91.8 (11.18) 94.6 (11.44)
Weight (kg)
Mean (SD) 13.9(3.3) 14 (3.49) 14.8 (4.54)
Family history of allergy
Yes 17 18 16
No 10 8 9
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From the patients’ diary records, mean of
wheezing frequency per month (3.64) in the ketotifen
group after one month of treatment was significantly
decreased to 0.56 at month 2 (p = 0.008). For the
loratadine group, wheezing symptom was significantly
decreased at month 3 of treatment (2.41 vs. 0.81) (p =
0.028). No significant change in wheeze was found
in the placebo group (3.04 vs. 1.48) (p = 0.88) (Fig. 1).

Compared with the severity of coughing
at month 1 the severity of coughing at night was
decreased significantly at month 3 of treatment both in
the loratadine (11.67 vs. 6.12) (p = 0.005) and ketotifen
groups (15.88 vs. 9.68) (p = 0.036) until month 4. In
placebo group, the severity of coughing at night
was decreased significantly at month 2 and month 3
of treatment (12.12 vs. 7.12) (p = 0.046) but not
significantly at month 4 (p = 0.077), so it might be from
the placebo effect (Fig. 2).

Fig. 3 shows frequency use of bronchodilator
drug during the present study among the treatment
group. It was noted that use of bronchodilator drug
was decreased significantly in all treatment groups. At
month 2, use of bronchodilators in the ketotifen group
was significantly reduced from 15.04 times/month to
10.16 times/month (p = 0.028) as well as the placebo
group from 10.2 to 6.19 (p = 0.025). Similarly, use of
bronchodilators was significantly decreased from
8.81 times/month to 4.19 times/month (p = 0.009) for
the loratadine group at month 3 until month 4 in all
treatment groups. In both active treatment groups,
the use of bronchodilators was significantly reduced
proportionately to the symptoms, even wheezing and
coughing at night. However, in the placebo group it
was not correlated. It may have been an error not to
record after taking, during the symptoms.

No abnormal test results in blood chemistry,
EKG, and X-ray were found among the three treatment
group after four months of treatment. Few patients had
mild adverse events in all groups such as irritability
and somnolence.

Discussion

The present study demonstrated that
loratadine is safe and effective in the prevention of
recurrent wheezing in young children as well as
ketotifen after a few months of treatment. It also
significantly reduced symptom of night cough and
frequency of using bronchodilator drugs after 2-3
months of therapy. Ketotifen is considered an orally
active prophylactic agent for the management of
bronchial asthma and allergic disorders®. This is
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Fig. 3 Comparison of bronchodilator drug used among
three different groups

because of its antihistaminic property and strong
anti-anaphylactic activity®.

Efficacy of loratadine in preventing wheezing
is mainly due to its pharmacological effect on inhibition
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of the release of various inflammatory mediators
including histamine®?, Loratadine also decreases the
expression of intercellular adhesion molecule type 1
(ICAM-1) on the surface of epithelial cells®%!?,
Patho-physiological studies confirmed that reduction
of inflammatory mediators such as cytokine produc-
tion®®4 and down regulation of ICAM-1¢5® would
prevent non-specific airway inflammation leading to
wheezing prevention. Grimfeld A et al® evaluated the
efficacy and long-term safety of loratadine in reducing
the number of respiratory infections and the benefit
of loratadine treatment in preventing the onset of
respiratory exacerbations in 412 children aged 12-30
months old for 24 months of treatment. Statistically
significant effect of loratadine was observed on less
number of respiratory exacerbations in patients who
experienced wheezing during the treatment period
(p=0.0497). This is because loratadine is not associated
with any sedative effect®® or risk of cardiovascular
events®, In the present study only a few patients had
mild adverse events in all groups such as irritability
and somnolence. Therefore, loratadine was safe to use
in young children in preventing recurrent wheezing.

Conclusion

Loratadine and ketotifen are safe and effec-
tive in the prevention of recurrent wheezing in young
children.
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