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ABSTRACT

Background: Allergic rhinitis is one of the most common diseases, with no consensus on its ideal treatment. Botulinum Toxin-
A was proposed to be an effective treatment.

Aim of the work: To estimate the outcome of intranasal injection of Botulinum Toxin-A [BTX-A] as a sole therapy for allergic
rhinitis.

Patients and Methods: Ninty patients with classic symptoms of allergic rhinitis were clinically evaluated and asked to complete
the score for allergic rhinitis [SFAR] questionnaire using cutoff at >8 as diagnostic AR. Two blood samples [venous]
and nasal smears were obtained at the beginning of the study and at the end of 12-weeks after initiation of therapy
for estimation of human immunoglobulin E [IgE] and eosinophilia grading. Control group included patients who
chose to receive combined medical treatment. BTX-A, 2.5 units were injected intranasally, under Oo rigid telescope
guidance. Study outcome was the treatment success rate at the end of 12-w follow-up period.

Results: Intranasal BTX-A injection provided significantly maintained relieve of allergic rhinitis manifestations especially for
running nose than combination therapy. The treatment success rate of 1.9 versus 0.7 item/patient in study versus
control group with significant difference in favor of BTX-A injection. Serum IgE levels and eosinophilia grades were
significantly lower in control patients. Patients' satisfaction grading was significantly more with BTX-A injection.

Conclusion: Intranasal BTX injection could be a safe and effective sole therapeutic modality for patients with long-lasting AR.

Keywords: Allergic Rhinitis; Botulinum Toxin-A; Intranasal Injection; Medical Treatment; Score for Allergic
Rhinitis.

This is an open access article under the Creative Commons license [CC BY] [https://creativecommons.org/licenses/by/2.0/]

Please cite this article as: Sarhan NA, Fathallah M, Wahba AA, Alwan A. Comparative Study between Intranasal Injection of
Botulinum Toxin-A and Combined Intranasal Medical Treatment for Allergic Rhinitis. IJMA 2020; 2[3]:
590-598.

* Main subject and any subcategories have been classified according to the research topic.

590


mailto:nabelent@yahoo.com

IJMA 2020; Volume 2, Issue 3: 590-598

INTRODUCTION
Rhinitis is characterized by nasal congestion,
rhinorrhea, sneezing, and/or posterior nasal
drainage ',

Rhinitis affects a significant portion of the
population with a significant impact on their quality of
life and presents a large burden economically 21,

Rhinitis is broadly characterized as allergic and
non-allergic, and the latter may be divided according
to the etiological cause into inflammatory and non-
inflammatory 131,

Allergic rhinitis is a common condition with
increasing prevalence ¥,

It was considered as localized disorder affecting
the nose and nasal passagesl], however current
evidence indicates that it may represent a
component of a systemic airway disease involving
the entire respiratory tract [ and is frequently
associated with several comorbid disorders such as
bronchial asthma, allergic conjunctivitis [l and atopic
dermatitis 41,

Symptoms of rhinitis are attributed to nasal hyper-
reactivity which is defined as increased sensitivity of
nasal mucosal effector nerves, blood vessels, and
glands to triggering factorsi®l and its magnitude
depends on both the type and quantity of sensory
input and reflects the degree of nasal reactivity®l.

Nasal hyper-reactivity occurs in association with
increased sensitivity of sensory nerves, afferent
parasympathetic signals "% and number or sensitivity
of receptors on effector cells in blood vessels and
glands with decreased sympathetic balance for
increased parasympathetic signals [l and changed
modulation of afferent impulses from central nervous
system [12],

Current pharmacologic options include oral and
intranasal antihistamines, decongestants, anticholin-
ergics, intranasal corticosteroids and leukotriene
receptor antagonists('3l.

Combination therapy with decongestants and
first-generation antihistamines can be considered if
monotherapy does not adequately control
symptoms14],

Practice guidelines recommended intranasal
corticosteroids as first-line treatment for moderate to
severe allergic rhinitis('3], however combined second
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generation antihistamines and intranasal steroids
are safe and effective treatmentsl's!,

Botulinum neurotoxin ~ [BoNT], the  most
poisonous known substance is synthesized as a
progenitor toxin complex by Clostridium
botulinum('6l.

BoNT exists as seven serotypes [A-G] differ
between 35-68% in amino acid sequence ['7],

BoNT is one of the most powerful inhibitors for
acetylcholine release from nerve endings!!8l.

Considering the best therapeutic regimen is that
provide symptomatic relief and better quality of
lifel19],

AIM OF THE WORK

The current study tried to evaluate the outcome
of intranasal injection of Botulinum Toxin-A [BTX-
A] as a sole therapeutic line for patients with rhinitis.

PATIENTS AND METHODS
Study Design:
Prospective clinical intervention
Study Setting:

Departments of Otorhinolaryng-ology and Clinical
Pathology, Yanbu National Hospital, Kingdom of
Saudi Arabia [KSA]

Patients and Methodology:

The current study was conducted since Jan 2018,
after approval of the study protocol by the Local
Ethical Committee. All patients presented with any of
the classic symptoms of rhinitis; nasal congestion,
nasal itching, sneezing, rhinorrhea, and/or posterior
nasal drainage ['. 5lwere eligible for evaluation.

Clinically, all patients were asked to complete the
SFAR questionnaire [Score for allergic rhinitis] which
covers the presence and/or severity of 8 features of
AR during the last 12-m duration, each of these
features was scored by 0-2 for a maximum score of
16201, The SFAR cutoff at >8 was used for diagnosis
of AR as it was previously documented by Ologe et
al.21to have sensitivity and specificity rate of 94.8%
and 95.1% for identification of AR cases and
correlated with nasal smear eosinophil count.

At preliminary evaluation, the full SFAR score
was determined and only patients with SFAR score
>8 were chosen for enrolment in the study and then
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the last three items of SFAR score; namely, the
presence of previous medical diagnosis, positive
tests and family history of allergy were excluded off
the score depending on their stability during follow-
up, and the maximum score for comparison during
follow-up was considered 11 points.

All patients underwent clinical examination of the
upper respiratory tract, and endoscopic nasal
examination to evaluate the nasal mucosa, presence
of secretion, associated sinusitis, turbinate
hypertrophy, or nasal polypi. Then, a blood sample
and nasal smear specimens were obtained.

Exclusion criteria included failure to respond
correctly to the structured questionnaire,
maintenance on antihistamine or other anti-allergy
medications, previous surgical interventions involved
the nose and paranasal sinuses, or presence of
nasal polyp or picture suggestive of nasal and
paranasal sinus malignancies on endoscopic
examination. Also, patients who refused to
participate in the study were excluded.

Sampling & Investigations:

Two venous blood samples and nasal smears
were obtained prior to start of treatment and at end
of 12-w follow-up after initiation of therapy.

a. Blood sampling & investigations: Venous
blood samples [5 ml] were collected from
the antecubital vein under complete
aseptic conditions, kept in a plane
container and allowed to clot then serum
was separated by centrifugation at 3000
rpm for 10 min. Serum was removed and
placed in pyrogen-free Eppendorf tubes
and stored at -70°C till be assayed for
serum human immunoglobulin E [IgE] by
enzyme linked immunosorbent assay
[ELISA] kit [catalog no. ab108650; Abcam,
Cambridge, USA] by sandwich enzyme
linked immunosorbent assay technology
according to manufacture instructions 1221,

b. Nasal smearing: nasal smear specimen
was obtained using disposable sterile
nasal probe, one for each nasal cavity as
previously described by Rakesh et al. (23],
Briefly, the nasal probe was run along the
medial surface of the inferior turbinate 2-3
times and the obtained specimen was
smeared on a clear glass slide, one for
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each nostril, air dried and fixed with 95%
alcohol immediately. Then, the slides were
stained using Giemsa stain and examined
microscopically. Nasal smear eosinophilia
was graded according to Abhey [24 as
Normal [+1] on presence of <10 cells/high-
power field [HPF] or eosinophilia <5% of
HPF, Mild [+2] on presence of 10-30
cells’/HPF or eosinophilia >5% of HPF,
Moderate [+3] on presence of numerous
cells, not covering the entire microscopic
field or eosinophilia about 50% of HPF and
Marked [+4] on the presence of numerous
cells, covering the entire microscopic field
or eosinophilia >50% of HPF

Grouping:

Management regimens were discussed with
patients eligible for inclusion and those chose the
conventional regimen consisted of intranasal
corticosteroid and  decongestant  with  oral
antihistaminic drugs were included as control group,
and patients accepted to receive intranasal injection
of Botulinum toxin type A [BTX-A] were grouped as
Study group.

Injection Procedure:

Botulinum toxin A [Botox Allergan, Dublin,
Ireland] 100U was reconstituted with 4 ml of normal
saline to reach a final concentration of 25 units/ml.
Using sterile disposable 31-gauge syringe of 1 ml
size, 0.1 ml of fluid containing 2.5 units of Botox was
injected in the middle turbinate anterior region and
the inferior turbinate medial region under 0° rigid
telescope guidance after application of xylocaine
spray [local anesthetic]. Then, patients were asked
not to use any medication before notification of the
authors.

Study Outcomes:

1. Primary outcome is the treatment success
rate that was defined as number of patients
who stopped to complain of at least one of
SFAR items at the end of 12-w follow-up
period.

2. Secondary outcomes included

a. Number of patients had improved
SFAR items in both groups during the
two weekly observations till 12-w
follow-up period
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b. Mean SFAR score at each follow-up
visit

c. Change of serum IgE and
eosinophilia grading at end of follow-

up in comparison to Pre-treatment
levels

d. Patients' satisfaction by the outcome
graded on 5-point Likert scale
including 5 items; very satisfying,
satisfying, good, dissatisfying, poor
outcome.

Sample size calculation:

Previously, Zicari et al.l2°! reported significant
difference in nasal scores of 30 AR patients/group on
treatment using combined corticosteroid and saline
versus saline only, while Gao et al. 126! reported non-
significant difference of nasal scores of 93 AR
patients/group on treatment using combined
corticosteroid and antihistaminic therapy versus
corticosteroid with saline.

Considering the SFAR at >8 as diagnostic cutoff
point for AR, the current study suggested good
outcome indicated decreased SFAR score by 50%
221 and a sample size of 41 AR patients/ group can
allow to detect a >50% difference of SFAR score
between patients received Botox injection and
combined corticosteroid and antihistaminic therapy
and to achieve study power of 85% with a value of
5% and B value of 15%.

To guard against exclusion or missing of some
cases during follow-up, the study was designed to
include 45 patients per group.

Statistical analysis:

Obtained data were presented as meanxSD,
numbers and percentages. Results were analyzed
using paired t-test, One-way ANOVA Test and Chi-
square test [X2 test]. Statistical analysis was
conducted using the IBM SPSS [Version 23, 2015;
IBM, South Wacker Drive, Chicago, USA] for
Windows statistical package. P value <0.05 was
considered statistically significant.
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RESULTS

The study included 117 rhinitis patients; 27
patients were excluded for not fulfilling the inclusion
criteria and 90 patients were divided into two equal
groups [Figure 1].

There was non-significant difference between
patients of both groups regarding the inclusion
criteria as shown in table [1].

All items of SFAR score were improved in
patients of both groups till the end of 12-w follow-up.
For both therapeutic modalities the effect was more
evident at 4-w and was more pronounced with
intranasal BTX injection that induced significantly
lower number of patients still complaining of various
SFAR items in comparison to combined medical
therapy received by control patients. Interestingly,
intranasal injection significantly reduced number of
patients complaining of running nose till end of
follow-up in comparison to control group.

Considering therapeutic success as number of
patients free of complaining of even one of SFAR
items at end of follow-up; success rate was 1.9
versus 0.7 item/patient in study and control groups,
respectively. However, the effect of intranasal
injection was more pronounced on running nose with
significant [p=0.0012] difference between both
groups. Mean numerical scoring of patients of study
group was significantly lower than control patients
since 4-w till end of follow-up [Table 2, Figure 2].

At end of 12-w follow-up serum IgE levels and
eosinophilia grades were significantly [p=0.016 &
0.0345, respectively] lower in control patients, but
non-significantly lower in study patients in
comparison to their pre-treatment levels with non-
significant differences between both groups despite
being in favor of control group [Table 3].

Forty-eight patients [53.4%)] found outcome was very
satisfying-to-satisfying, 21 patients [23.3%)] found it
good and 21 patients [23.3%] found outcome was
dissatisfying-to-poor with significantly [p=0.026]
higher frequency of patients found outcome very
satisfying-to-satisfying in study than in control group
[Fig. 3].
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Eligible for enrolment
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(Medical treatment)

v

Control group
[n=45]

Figure 1: Consort Flow

Study group [n=45]
(Intranasal BTX injection)

Study group
[n=45]

sheet

Table [1]: Criteria of patients of both groups

Data Control group [n=45] Study group [n=45] P value
Age [years] 31+8.1 32.8+7 0.262
Weight [kg] 86+6.4 87.4+7.7 0.349
Height [cm] 169.4+3.9 169.8+4 0.562
Body mass index [kg/m?] 30£2.1 30.3+2.3 0.618
Serum IgE [IU/ml 217.3+86.9 186.5£1154 0.156
Eosinophilia Mild [+2] 8[17.8%] 10 [22.2%)]
grade Moderate [+3] 26 [57.8%] 28 [62.2%] 0.553
Severe [+4] 11 [24.4%) 7 [15.6%]

Data are presented as mean+SD, number & percentage; P indicates significance of difference between control & study groups; P>0.05 indicates non-significant

difference

Table [2]: Patients' distribution among items of SFAR score and mean of SFAR score at each follow-up visit in both groups

Time Pre-treatment 2-w 4-w 6-w 8-w 10-w 12-w Success rate
Data Group C s|lcls|c|]s|]c|s|c|s]|]c|s]|c]|s Cc S

Number 38 39 [ 31 | 26 [ 27 [ 14 [ 23 [ 15 [ 25 [ 21 [ 29 | 23 | 32 [ 27 | 6[13.3%] 12 [26.7%)
Nasal block P value 0.764 0.274 0.006 0.088 0.399 02 0.267 0.114

Number 39 [ 42 [ 33 [ 27 [ 25 [ 122816 [30 193 ]2][3]25 489% | 17[37.8%]
Runny nose P value 0.191 0.179 0.005 0.011 0.021 0.017 0.025 0.0012

Number 36 [ 38 | 26 [ 23 [ 30 9 [ 2013 [ 252 [ 27]25 [ 2930 [ 7[156% | 8[17.8%]
Sneezing P value 0.581 0.525 <0.0001 0.126 0.292 0.67 0.841 0.777
Seasonallperennicl Number 33 38 [ 28 29 | 28 [ 18 [ 22 [ 20 | 24 [ 22 [ 26 [ 25 [ 29 | 28 418.9%] | 10[22.2%]

P value 0.197 0.827 0.035 0.672 0.673 0.832 0.827 0.081

Number 34 [ 33 | 24 [ 26 [ 27 [ 17 | 22 18 [ 25 [ 24 | 27 [ 26 | 31 [ 27 3[6.7% | 6[13.3%]
Rhino-conjunctivitis P value 0.809 0.671 0.033 0.396 0.832 0.831 0.378 0.292

House 9 [122]8 ]9 9 [ 5] 65716 9 [ 8 9 | 8 0 | 4[8.9%]
Triggering allergen 0.455 0.788 0.245 0.748 0.794 0.788 0.788 0.167

Pollen 13 B Mo [1B]T6 9o 7 [MMJwo|[B3[1][B]1H 0 [ 7[15.6%]

0.267 0.803 0.071 0.581 0.803 0.634 0.634 0.026

Allergic status Number 34 [ 37 | 2827 [ 2817 [ 26 [ 19 [ 28 [ 22|30 ]2 [32]28 2[4.4%] | 9 [20%]

P value 0.438 0.828 0.021 0.141 0.161 0.279 0.371 0.024
Mean SFAR score Control 7.3%15 5.8+1.4% 5.841.7% 4.8+1.4* 5.4+1.6" 5.9+1.2" 6.541.2"

Study 79417 56413 | 31+08% | 36%1.2 | 45+1.2 5.141.4* 5.741.7"

P value 0.063 0.386 <0.00001 <0.0001 0.0032 0.0049 0.0057

Data are presented as number, mean+SD, percentage; C: control group; S: Study group; P indicates significance of difference between control & study groups;

* indicates significance of difference versus pre-treatment score; P<0.05 indicates significant difference; P>0.05 indicates non-significant difference
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Fig. (2): Mean SFAR score of patients of both groups throughout 12-
w observation period

Table [3]: Pre- and Post-treatment laboratory findings of patients of both groups

Control study P1 value
Pre-intervention 217.3+86.9 186.5+115.4 0.156
Serum IgE [IlU/ml] | Post-intervention 173.6+81.8 147.1+87.7 0.143
P2 value 0.016 0.071
Mild [+2] 8[17.8%)] 10 [22.2%)]
Pre-intervention Moderate [+3] 26 [57.8%] 28 [62.2%)] 0.553
Severe [+4] 11 [24.4%)] 7[15.6%)]
Eosinophilia grade Mild [+2] 19 [42.2%)] 20 [44.4%)]
Post-intervention Moderate [+3] 20 [44.4%] 21 [46.7%] 0.799
Severe [+4] 6[13.3%)] 418.9%]
0.0345 0.076

Data are presented as mean+SD, number & percentage; P1 indicates significance of difference between control & study; P2 indicates significance of difference between
pre- & post-treatment value; P<0.05 indicates significant difference; P>0.05 indicates non-significant difference
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Fig. (3): Patients' distribution according to their satisfaction by
therapy outcome ® Control O Study
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DISUCSSION

Both therapeutic modalities were beneficial and
allowed alleviation of manifestations of AR as
manifested by the significantly lower SFAR during
12-w follow-up period in comparison to their baseline
SFAR score. However, intranasal botulinum toxin
[BTX] injection provided maintained relieve of AR
manifestations especially for running nose with
significant difference compared to control group
during the follow-up period. Moreover, at end of
follow-up 17 patients had no running nose, 12
patients had no blocked nose and 7 patients had no
seasonal or perennial attacks during this period of
follow-up after injection with resolution of 1.9
item/patient [success rate]. On contrary, among
control patients the success rate was 0.7 item/patient
with significantly higher success rate with intranasal
BTX injection.

These findings point to the higher efficacy of
intranasal BTX injection than medical therapy and to
its durability as a sole line of AR therapy that spared
the need for additional medical therapies. These
results go in hand with the early studies tried BTX
injection in lower and middle nasal concha of
patients with intrinsic rhinitis 271 or submuco-
perichondrial injection of BTX in nasal septum of
patients with idiopathic rhinitis 1281 and reported that
BTX injection could achieve good symptom control
and patient comfort 28] with full effect appearing
within 1-2 weeks after application and lasted for 8-12
weeks [27], Also, Abtahi et al. 29 found both septal
and turbinal BTA injections effectively reduced total
symptom severity score and severity of sneezing,
rhinorrhea, and congestion in both groups of AR
patients with non-difference between both groups

In a similar comparative study, Hashemi et al. [30]
comparing the effects of BTX injection and cetirizine
on AR symptoms and found total symptom severity
score of patients significantly decreased and quality
of life significantly improved at the same level in both
groups, but with more side effects with cetirizine.
Also, Mozafarinia et al.B!l documented that sub-
mucoperichondrial BTX injection can be considered
as an effective therapeutic option in patients with
persistent AR and idiopathic rhinitis.

Moreover, the obtained results are in line Ozcan
and Ismi32 who documented that intranasal BTX
administration is safe and effective treatment for
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decreasing rhinitis symptoms in rhinitis patients with
a long-lasting effect and appears to be good
treatment option for chronic rhinitis patients who are
resistant to other treatment methods. Also, Zhang et
al. 33 who showed significant improvement of Total
Nasal Symptom Score of AR patients after BTX
intranasal injection compared to pre-injection score
with the greatest effect was in rhinorrhea, sneeze,
nasal congestion and itch subscales and significant
improvement in all domains of quality of life scoring,
so concluded that BTX shows clear efficacy on
symptoms of both intrinsic and allergic rhinitis, with a
good safety profile, and duration of action.
Thereafter, Zand et al. B4 reported significant
symptomatic relieve that was maintained for at least
8 weeks using gel-foam impregnated with BTX in AR
patients who were non-responder to common
therapies and concluded that this therapeutic
regimen is an effective and safe. Recently, Xu and
Chenl®! documented that the potential application
of BTX in treating rhinitis has been confirmed both in
clinical practice and previous studies.

Multiple previous animal studies were conducted
to determine the clinical and histological effect of
BTX on nasal mucosa, Aoishi et al. 36 using single
intranasal BTX infusion in mice model of AR reported
significantly decreased nasal serous discharge and
sneezing with decreased capillary dilatation and
eosinophil infiltration by Day 3 after infusion without
change in number and size of nasal mucosal
secretary glands and Giines et al. ¥ found BTX
infiltration in the inferior turbinates of rabbit model of
resulted in decreased nasal discharge, scratching
and blockage and reorganization of histopathological
findings of AR with significant difference between
disease and treatment groups.

Other experimental studies tried to explore the
underlying mechanism for the reported beneficial
effect of BTX on clinical and histopathological
manifestations of AR, where Liu et al.l®8 using rat
model of AR attributed improvement of AR
symptoms by BTX dripping to inhibition of the
expression of vasoactive intestinal peptide and
pituitary adenylate cyclase activating polypeptide in
nasal mucosa. Recently, Xu & Chen 35l documented
that the target of BTX-A is to selectively cleave the
synaptosome-associated protein of 25 KD molecular
mass, so inhibits the release of neurotransmitter and
causes chemodenervation.
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Conclusion: Intranasal BTX injection could be a

safe and effective sole therapeutic modality for
patients with long-lasting AR. Also, BTX injection
provided long-lasting effect and spared the need for
adjunct medical therapy and this can compensate for
its cost, which limits its routine use. However, wider
scale studies are mandatory to establish these
results and comparative studies were needed to
define the dose-duration of action relationship.
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