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Abstract: Objective: To explore the efficacy of leukotriene receptor antagonist montelukast, combined with hista-
mine receptor antagonist loratadine, in the treatment of patients with allergic rhinitis, and their effects on the levels
of serum trace elements, specific immunoglobulin E (sIgE) and eosinophil cationic protein (ECP). Methods: A total of
104 patients with allergic rhinitis were divided into two groups using the computer-based random number method,
namely a leukotriene receptor antagonist treatment group (Group M, n=52), and a leukotriene receptor antagonist
combined with histamine receptor antagonist treatment group (Group A, n=52). The patients were compared in rhi-
nitis score after treatment, levels of sIgk and ECP during treatment, related complications, and satisfaction. Results:
After treatment, Group A got lower rhinitis score than Group M, and showed lower levels of serum sIgE and ECP,
but higher satisfaction than Group M (all P<0.05), and Group A was not different from Group M in the incidence of
complications (P>0.05). Conclusion: Leukotriene receptor antagonist combined with histamine receptor antagonist
is more effective than leukotriene receptor antagonist alone for patients with allergic rhinitis, which may take effects
by lowering the levels of serum trace elements, sIgE and ECP. It indicates that such a combination use of them is
worthy of further promotion in clinical practice.
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Introduction (H1RAs), which has long been the first choice
for the treatment of AR [7, 8]. Although sepa-
rate use of the two drugs can take effects in

treatment, but it usually cannot completely con-

Allergic rhinitis (AR), a common clinical rhinitis,
is an inflammatory disease occurring after

nasal mucosa is exposed to allergens [1, 2],
which manifests as rhinostegnosis, unendur-
able itching of the nose, continuous clear nasal
discharge, sneezing fit and others. It may com-
promise patients’ life and work, so it should be
paid attention to [3, 4].

Montelukast is a new leukotriene receptor
antagonist (LTRA), which is relatively safe and
effective in treating AR [5, 6], and loratadine
belongs to histamine receptor antagonists

trol the symptoms, showing a relatively high
inefficiency rate. Therefore, combination use of
them may be a new clinical treatment method,
but there are few reports on it. Specific immu-
noglobulin E (sIgE), one of important indexes for
the diagnosis of allergy, plays an important role
in reflecting persistent allergy and desensitiza-
tion [9]. AR is an allergic reaction for the expo-
sure to allergens, and the level of sIgE can
reflect the severity of AR. Eosinophil cationic
protein (ECP) can induce basophilic cells and
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From May 2018 to April 2019, there were 148
cases of Patients with anaphylactic rhinitis who
would receive Drug therapy in our hospital

Identification

M (treated with montelukast)
and Group A (treated with
montelukast and loratadine)
using the computer-based
random number method, 52
patients in each group. This
study was approved by the
Ethics Committee of De-
partment of Otolaryngology,

Zaozhuang Municipal Hospi-

Aticle excluded with reason (27) tal.
With history of nasal surgery 5
With preoperative use of

immunosuppressants 6
With serious mental illness 7
Patients can not cooperate with

reasonable instructions 8
Allergic to experimental drugs

The inclusion criteria were as
follows: (1) patients suffering
from AR [11]; (2) patients will-
ing to receive the treatment of
montelukast and loratadine;
(3) patients between 18 years
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Figure 1. CONSORT flow chart.

macrophages to release histamines, and his-
tamine can cause allergic reactions, so the
level of serum ECP can objectively and directly
reflect the severity of airway inflammation [10].
AR is a hyper responsiveness variant disease in
airway, so ECP can reflect the severity of its
inflammation.

This study aimed to explore the efficacy of
H1RAs combined with LTRA in the treatment of
AR patients, and its effects on the levels of
serum trace elements (sIgk and ECP) to confirm
the efficacy of the combination use of them,
and find out the possible mechanism of its
effects, so as to further popularize it in clinic
practice.

Materials and methods
General data

A total of 148 AR patients treated in the De-
partment of Otolaryngology, Zaozhuang Muni-
cipal Hospital from May 2018 to April 2019
were selected for this study according to inclu-
sion and exclusion criteria, and 104 of which
were enrolled based on screening (Figure 1).
The enrolled patients were divided into Group
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old and 80 years old; (4)
patients with a course of dis-
ease >4 weeks; (5) patients
who had not received any
treatment of related drugs; (6)
patients with normal commu-
nication ability and the ability
of successfully participating
in the whole experiment; (7)
patients who agreed to participate in the study,
and provided their own signature.

The exclusion criteria were as follows: (1)
patients who had received nasal cavity surgery;
(2) patients who were using immunosuppres-
sive drugs (ISD); (3) patients suffering from seri-
ous mental diseases or patients unable to
cooperate with reasonable instructions; (4)
patients suffering from upper respiratory tract
infection, variant asthma, gastroesophageal
reflux or lower respiratory tract diseases; (5)
patients allergic to drugs used in this study; (6)
patients with severe function damage in impor-
tant organs.

Methods

Patients in Group A were treated with oral
administration of montelukast (Hangzhou
Merck Sharp & Dohme Pharmaceutical Co.,
Ltd.) at 10 mg/time, once a day, and were also
treated with oral administration of loratadine
(Jiangsu Yabang Aipusen Pharmaceutical Co.,
Ltd.) at 10 mg/time, once a day. In contrast,
patients in Group M were treated with oral
administration of montelukast at 10 mg/time,
once a day, and treated with oral administra-
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Table 1. The rhinitis scores

Rhinitis scores 0 1 2 3

Rhinocnesmus None  occasional but tolerable  obvious formication but tolerable  severe formication and intolerable
Nasal obstruction None  occasionally obviously almost completely oral breathing
Sneeze (numbers/time) None  3-9 10-14 >15

Rhinorrhea (times of blowing nose) None <4 times/day 5~9 times/day >10 times/day

Table 2. Comparison of basic data of two groups of patients

and physical recovery,

etc. With a full score of

Number Gender ) Duration of ) o
of cases 1€ (vears) "Male Female BMI(kg/m?)  jisease (weeks) 100. points, it |nd_|cated
GroupM 52 42312822 32 20 27.83:+6.92 12.06+2.85 a high satisfaction of
the patient to the treat-
Group A 52 43.29+7.67 35 17 28.22+5.86 11.96+£3.12 .
, 0.699 0378 0,310 0471 ment with a score larg-
vX : ) ) : er than 80 points, a
P 0.531 0.539 0.757 0.865

satisfaction of the pa-

Note: BMI: Body Mass Index.

tion of placebo (starch) at 10 mg/time, once a
day. The two groups were treated with 2 cours-
es, and one course covered 14 days. The drugs
were handed to medical personnel after being
placed in envelops, and the medical staff and
patients did not know the grouping.

Observation indexes

Primary indexes: The rhinitis score of the two
groups before and after treatment (Table 1)
and effective treatment rate of them were ana-
lyzed and recorded [11]. The severity of rhinitis
symptoms was positively correlated to rhinitis
score. The effective rate reflected rhinitis score,
and effective rate = (the number of cases with
marked effect + the number of cases with
effect)/the total number of cases x100%.
Efficacy index reflected the treatment efficacy,
and efficacy index = (score before treatment -
score after treatment)/score before treatment
x100%. An effective index larger than 50%
stood for marked effect, index larger than 20%
but smaller than 50% for effect, and index
smaller than 20% for no effect. The levels of
serum slIgE and ECP in the patients were deter-
mined using the enzyme-linked immuno-sor-
bent assay (ELISA). Secondary indexes: The
complications and satisfaction of the patients
after treatment were analyzed and recorded.

Satisfaction score: This study followed the
patients who had been treated for three days to
understand their satisfaction with the treat-
ment based on a satisfaction questionnaire
developed by our hospital. The questionnaire
covered the discomfort after treatment, effica-
cy of treatment, adverse events after treatment
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tient to the treatment

with a score larger than
60 points and lower than 80 points, and a dis-
satisfaction to the treatment with a score less
than or equal to 60 points. The satisfaction of
the patients was calculated as follows: patient
satisfaction = (the number of cases highly sat-
isfied with the treatment + the number of cases
satisfied with the treatment)/the total number
of cases x100%.

Statistical analysis

Data were statistically analyzed using SPSS
22.0, and measurement data were expressed
as the mean + standard deviation (Mean % SD).
Comparison of the same group before and after
treatment was carried out using the paired t
test, and comparison between groups was car-
ried out using the independent-samples T test,
on which measurement data of the two groups
were analyzed. The number of cases/ratio
(N/%) was used to represent enumeration data,
and the Chi-square test or Fisher’'s exact prob-
ability test was used for statistical analysis.
P<0.05 indicated a significant difference.

Results

Both two groups successfully participated in
the whole experiment, without irreversible dam-
age or withdrawal, and there were no differenc-
es between them in basic data including age,
sex, body mass index (BMI), and course of dis-
ease (all P>0.05) (Table 2).

Rhinitis score and treatment efficacy

Before treatment, the two groups had no obvi-
ous difference in rhinitis score (P=0.822), while
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Table 3. Comparison of rhinitis score and treatment efficacy of two groups of patients

Rhinitis score

Treatment efficacy

Before treatment After treatment

No effective Effective Marked effective  Effective rate

Group M (n=52) 9.84+3.01 2.75+0.83""
Group A (n=52) 9.71+2.88 6.62+1.54""
/X2 0.225 -15.952

P 0.822 0.000

10 11 31 80.77%
0 17 35 100%
11.528
0.003

Note: ““indicates compared to before treatment, P<0.001.
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Figure 2. Comparison of serum trace elements levels between two groups of
patients. A: Comparison of serum sIgE levels. B: Comparison of serum ECP

levels. * indicates compared with each other, P<0.05.

after treatment, both groups got a significantly
lower rhinitis score (P<0.001), and Group A got
a significantly lower score than Group M
(P<0.001) (Table 3). Marked effect, effect, and
no effect were observed in 35 patients, 17
patients, and O patients, respectively, in Group
A, which were not significantly different from
those in Group M (P=0.003).

Serum sIgE and ECP

Before treatment, the two groups had no signifi-
cant difference in levels of serum sIgk and ECP
(P=0.640 and P=0.750), while after treatment,
the two groups showed significantly decreased
levels of serum sIgt and ECP (both P<0.05),
and the levels of serum sIgE and ECP in Group
A ((83.69+8.78) kU/L and (9.89+1.45) pg/L)
were significantly lower than those in Group M
(All P<0.05) (Figure 2).

Adverse reactions
The adverse reactions in Group A were as fol-
lows: nausea in 1 patient, vomiting in 2 pati-

ents, sleepiness in 7 patients, dry mouth in 3
patients, cough in 3 patients, abdominal pain
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B Befor treatment
Wl After treatment

in 2 patients, and hypodynam-
ia in 8 patients, which were
* not significantly different from
those in Group M (P>0.05)

X (Table 4).

Satisfaction

Investigation and statistics of
patients’ satisfaction with the
treatment revealed that there
was a significant difference
between Group A and Group
M in satisfaction (88.5% vs.
67.3%, P=0.034) (Table 5).

Group A

Discussion

AR is a hyper responsiveness variant disease in
airway caused by the contact with various aller-
gens or weather changes [12, 13], which may
be accompanied by some variant inflamma-
tions of the upper respiratory tract, and others
[14]. At present, glucocorticoid for partial nasal
mucosa is a typical method for the treatment of
AR [15]. Although it can take effects to a cer-
tain extent, it needs a long term to play its role,
and long-term use of a hormone may cause
central obesity, skin roughness, blood pressure
or blood glucose increase, bone mineral densi-
ty decrease, femoral head necrosis or others
[16]. Therefore, it is urgent to explore other
effective and safe non-hormone treatment
methods.

Montelukast down regulates the secretion of
adhesion molecules by specifically affecting
cysteinyl-leukotrienes (Cys-LTs) and suppress-
es accumulation and chemotaxis of eosinophil
(EO), thus playing an antiallergic role [17, 18].
H1RA, loratadine, inhibits the release of hista-
mines from lymphocyte (LYM), but does not hin-
der the release of spontaneous histamines [17,
19], and it controls the synthesis and release of
platelet activating factor (PAF) and leukotriene,
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Table 4. Comparison of adverse reactions of two groups of

increase but did not bring more

patients adverse reactions. Furthermore,
Group M Group A pgtlents were_ mu_ch more s_at|sf|ed
(n=52) (n=52) P with the combination use, which may
be due to the fact that patients felt

Nausea 2 1 0.707 0.400 L
v u_ 1 5 0343 0558 a better effect from the combination
om't_ ) ) use, and their clinical symptoms
Sleepiness 5 7 1321 0.251 from rhinitis and daily life were
Dry mouth 2 3 0.210 0.647 changed positively. However, the
Cough 3 3 0.000 1.000 total sample size of this study is
Abdominal pain 1 2 0.343 0.558 small, and the short-term follow-up
Hypodynamia 6 8 0.330 0.566 may cause relatively large errors, so
Total incidence rate 385%  50.0%  0.644 0.057 It Is necessary to carry out more

Table 5. Comparison of satisfaction degree of treatment

effect between two groups of patients

accurate related randomized control
trials.

In conclusion, the efficacy of monte-
lukast combined with loratadine in

Very Somewhat

Satisfaction

Group =) o Dissatisfied AR patients may be achieved by low-

satisfied _satisfied degree ering the levels of sIgE and ECP, and
Group M (n=52) 28 7 17 67.3% this study proves that combination
Group A (n=52) 37 9 6 88.5% use of them is more effective than
X2 6.757 separate use. Therefore, the combi-
p 0.034 nation use is worthy of further pro-

thus further suppressing allergic reaction [20,
21]. This study confirmed that montelukast
combined with loratadine was more effective in
treating AR, which may be exactly due to the
synergistic effect of the above treatment
mechanism.

A study confirmed that montelukast alone was
effective for AR [22], and this study also
revealed that both separate use of montelu-
kast and combination use of it and loratadine
could lower the levels of serum sIgE and ECP in
patients, but combination use was more pow-
erful. It may be due to the following reasons:
montelukast can suppress the release of sIgE
and ECP by inducing Th cells differentiate into
Th1 cells, and control the differentiation and
maturation of them [23, 24], and loratadine
can down regulate the expression of adhesion
molecules by inhibiting cytokines or inflamma-
tory mediators, sIgE and ECP [8, 25], so their
combination can more effectively lower the lev-
els of slgE and ECP, thus exerting a better ther-
apeutic effect.

In addition, this study confirmed that there
were no significant differences in adverse reac-
tions between patients treated with montelu-
kast and loratadine and those treated with
montelukast alone, which indicated that combi-
nation use of the two drugs caused dosage
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motion in clinical practice.
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