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ABSTRACT
Introduction: Constant contact with allergens contributes to the formation of allergic rhinitis and 
swelling of the mucous membrane of the nasal cavity. Moreover, constant inflammation stimulates 
hypertrophy of the mucous membrane of the nasal turbinates and paranasal sinuses. This study 
aimed to assess the clinical features of hypertrophic rhinitis (HR) in combination with allergic rhini-
tis (AR) in patients from Northern Vietnam to improve the effectiveness of treatment and quality of 
life of patients with this pathology of the nasal cavity. Methods: The study was conducted from 
June to Sptember 2018 by the Department of Otorhinolaryngology, Thai Nguyen Central General 
Hospital, Vietnam. A total of 158 patients with symptoms of chronic rhinitis, aged 5–70 years, were 
examined. All patients with allergic rhinitis were subjected to standard, specific allergological tests, 
such as the determination of specific IgE in the blood, and statistics were assessed according to 
the otorhinolaryngology examination and CT scan. All patients were also examined by otolaryn-
gologists. Results: According to the results of our study, among 64 patients with a diagnosis of 
AR, a total of 45 (70.31%) patients were diagnosed as AR in combination with a hypertrophy of the 
mucous membrane of the nasal turbinate, with an average duration of morbidity of 5.8 ±1.6 years. 
Moreover, 17 (37.78%) patients were diagnosed with severe hypertrophy of the mucous membrane 
of the nasal inferior turbinate (the nasal inferior turbinate is 50% or more of nasal cavity and with 
nasal polyps). The sensitization to house dust mites and fungi was high. Conclusion: The peculiar 
findings of AR in combination with HR detected in patients of Northern Vietnam was associated 
with the onset of the disease at the age of 20-40 years, the predominance in men, the predomi-
nance of the disease in smokers, and the predominance in residents of cities and industrial areas 
(71.1%). Indeed, there was an observed combination of AR with severe and moderate degree of 
HR. The sensitization of patients with AR in combination with HR in Northern Vietnam are similar to 
those in Asia, with predominant allergy to house dust mites.
Key words: allergic rhinitis, hyperactivity, plant pollen, hypertrophic rhinitis, hypertrophy, the 
determination of specific IgE in the blood

INTRODUCTION
Hypertrophic rhinitis (HR) is a chronic disease in
which there is an increase (hypertrophy) of the mu-
cous membrane and submucous layer of the nasal
cavity, periosteum, and in the most advanced stages,
bone tissue.
In severe cases, tissue changes are irreversible. In this
regard, in most cases, patients require surgical treat-
ment. Two places in the nasal cavity are most suscep-
tible to aerodynamic loading: the front ends of the
middle turbinate and the posterior ends of the infe-
rior turbinate.
Depending on the degree of spread of the patholog-
ical process, HR can be divided into two forms- lo-
cal and diffuse hypertrophy. With the local form of
the disease, the lesions are concentrated in one place;
however, in the absence of adequate treatment, the in-
flammatory process spreads and transforms into the

diffused form1.
The cause of HR can be a chronic runny nose,
prolonged hypothermia, contact with aeroallergens
(household allergens, pollen, fungal allergens, etc.),
infectious agents, tobacco, household and industrial
dust, abuse of nasal vasoconstrictor drugs, endocrine
system diseases, and/or nasal septum deformation2.
A healthymucousmembrane copes well with external
influences and there are no structural changes in it.
In chronic inflammation of the nasal mucous mem-
brane, as well as with an increase in aerodynamic load
(curvature of the nasal septum and other violations
of the anatomy of the nasal cavity), the compensatory
growth of the mucous membrane is seen in the so-
called ”weak zones”.
According to some studies, deformations of the nasal
septum increase in the medial mucous membrane of
the nasal turbinate by about 82%, which subsequently
worsens nasal breathing, causes breathing through the
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mouth, delayed secretion, snoring, and/or sleep ap-
nea 3,4.
Epidemiological studies have found that the preva-
lence of all forms of allergic rhinitis (AR) is influenced
by regional characteristics, such as those related to cli-
mate geography (e.g. temperature variability, air hu-
midity, flora, and the social characteristics of the re-
gion)5.
Vietnam is located in a tropical zone with a high aver-
age temperature; this region has a peculiar spectrum
of aeroallergens and is characterized by the level of so-
cial development. For most patients, the cost of treat-
ing AR in combination with HR is significant. Thus,
the diagnostic and therapeutic tactics employed by
patients living in this territory can have some signifi-
cant differences.
However, to date, there is very little research or in-
formation regarding the prevalence and clinical pic-
ture of this disease in Vietnam and, in particular, in
its northern region.
Our study aims to study the clinical features of HR
in combination with AR in patients of the Northern
Vietnam region to improve the effectiveness of treat-
ment and improve the quality of life of patients with
AR with concomitant pathology of the nasal cavity.

MATERIALS ANDMETHODS
Materials
The study was conducted from June to September
2018 by the Department of Otorhinolaryngology,
Thai Nguyen Central General Hospital, Vietnam. The
field of study included urban and rural areas. An ur-
ban area was defined as having a population density
(in 2018) from400 to 3000 people per km2, and a rural
area was defined as having a developing modern agri-
cultural production and industrial plants. A total of
158 patients (aged 5 to 70 years) with chronic rhinitis
(CR) were examined, of which 64 patients were iden-
tified and diagnosed as having AR.

Methods
All patients with AR were assessed for complaints
of nasal congestion, olfactory disturbance, sneez-
ing, itching (in the nasal cavity and eyes), rhinor-
rhea, and drainage of mucus along the back wall of
the pharynx. In this study, the exclusion criteria
were as follows: pregnancy or lactation, acute infec-
tious pathologies, autoimmune diseases, oncopathol-
ogy, psychosomatic disorders, acquired immunod-
eficiency syndrome (AIDS), treatment with antihis-
tamines, use of glucocorticosteroids, and use of mast
cell stabilizers.

All patients with AR underwent a standard specific
and thorough allergological study, which included al-
lergological history, the determination of specific IgE
in the blood in response to house dust, pollen, and
epidermal allergens (manufactured by NPO Micro-
gen, Russia) and otorhinolaryngological examination.
The study was approved by the Medical Ethics Re-
search Committee of Thai Nguyen Central General
Hospital, Vietnam. Informed consent was obtained
from the patients before any tests or evaluations were
conducted. The number of the ethical approval letter
was BVTWTN2008201.

Allergological history
The interview questionnaire used was the recently de-
veloped questionnaire from the Russian Association
of Allergologists and Clinical Immunologists 6. Addi-
tional questions were taken from the Global Allergy
and Asthma European Network (GA2LEN) question-
naire7. The questionnaire of our study herein in-
cluded questions mainly about respiratory and aller-
gic symptoms, diagnoses, and smoking habits, such as
the below:

• a. Allergic rhinitis (AR): “Do you have nasal al-
lergy, including hay fever?”

• b. AR symptoms lasting 12 months: “Have you
been troubled by nasal allergies in the last 12
months?”

• c. “When/what was the frequency of duration of
nasal congestion (year, month or season)?”

• e. Definitions of possible risk factors includ-
ing smoking habits have been described in detail
previously. “Are you a smoker?”

• f. “What concomitant diseases (bronchial
asthma, nasal polyp, etc.) do you have?”

• g. Patients carry out an anamnesis collection
questionnaire with scores (Table 1). Patients are
evaluated for nasal congestion, rhinorrhea, and
olfactory disturbance. The severity of symptoms
is noted as points. The presence of 7-9 points in-
dicates a severe course of the disease.

Otorhinolaryngological examination
Otorhinolaryngological examination of ear- nose-
throat (ENT) organs included the use of endoscopic
techniques; rigid KarlStorz Gmb H & Co. KG endo-
scopes (2.7 and 4.0 mm in diameter, and viewing an-
gle of 0 and 30◦) were used.
All patients underwent computed tomography (CT)
scan of the nose and paranasal sinuses in the frontal
(coronary) projection with a section thickness of 5
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Table 1: Symptom scores

Nasal Congestion Score

Persistent nasal congestion 3

Periodic nasal congestion 2

Minor difficulty in nasal breathing 1

Free nasal breathing 0

The severity of rhinorrhea

Permanent discharge from the nasal cavity 3

Periodic discharge from the nasal cavity 2

Moderate discharge from the nasal cavity 1

No nasal discharge 0

Olfactory disturbance

Anosmia 3

Hyposmia 2

Intermittent Hyposmia 1

No dysfunction 0

Total

mm by a Somatom Scope (Siemens AG CT system;
Siemens, USA).
Based on the results of the study, the degree of hyper-
trophy of the mucous membrane of the nasal inferior
turbinate was graded into 1, 2, or 3 on the basis of size
of the inferior turbinate8:
No edema: normal inferior turbinate.

• Grade 1: Inferior turbinate is 25% of nasal cavity
• Grade 2: Inferior turbinate is 50% of nasal cavity
• Grade 3: Inferior turbinate is 75% or more of

nasal cavity

Specific IgE in the blood test
Specific IgE in the bloodwas determined for allergens,
including house dust allergens (house dust mites- D.
Pteronyssinus, D. Farinae, and Blomia tropicalis),
an allergen from cockroaches, hay dust, molds (As-
pergillus fumigatus, Alternaria alternata/tenuis, Cla-
dosporium herbarum, and Penicillium notatum), and
food allergens (shrimp, crab, squid, mackerel, sar-
dines, tuna, beef, chicken, egg yolk, and vegetables
(celery, mushrooms, onions, or soy)). The mea-
sured values could automatically be used to calcu-
late the concentration (in IU/ml) of allergen-specific
IgE in each band. The RIDA qLine Allergy test sys-
tem and the 1-Viet panel (fromR-BiopharmAG, Ger-
many)were used with WHO-standards. A positive

reaction was recorded if specific IgE blood was 0.7
IU/ml.

Statistical analysis
All statistical analyses were performed by a pro-
fessional statistician using Microsoft Excel version
12.0.4518.1014 and SPSS Statistics 20. Descriptive
statistics methods were used to evaluate the results.
To find the correlative relationship between the traits,
the Friedman and Wilcoxon rank correlation meth-
ods were used; a p-value <0.05 was considered statis-
tically significant. Demographic and exposure data
were used as independent variables; these included
sex, age, area, and smoking habits. The results were
expressed as odds ratios (OR) with 95% confidence
intervals (CI).

RESULTS
According to the results of our study, among the 64
patients with a diagnosis of AR, a total of 45 (70.31%)
of patients were diagnosed as AR in combination with
hypertrophy of the mucous membrane of the nasal
turbinate, with an average duration ofmorbidity of 5.8
± 1.6 years.
Among the patients withAR in combinationwithHR,
21 (46.7%) were men and 24 (53.3%) were women.
The age distribution of the subjects of AR was: 1
(22.2%) (under the age of 20 years), 25 (55.6%) (aged
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20 to 40 years), 14 (31.3%) (aged 40 to 60 years), and
5 (11.1%) (aged 60 to 70 years). The average age of
the patients was 46.15± 20.54 years, while half of the
patients had a working age from 21 to 40 years.
In the AR with HR subjects, 32 (71.1%) remained in
urban districts, and 13 (28.9%) were in rural districts.
Furthermore, out of 45 of these patients, 11 (17.19%)
lived near industrial areas while 34 (75.6%) lived in
environmentally clean areas. Patients living in urban
areas were more associated with AR prevalence than
those in rural areas (OR = 1.62).
In 16 (35.6%) patients, all of whom were men, there
was a history of smoking for 7-17 years (with 5
cigarettes up to 1 pack per day); 5 of these patients
were diagnosed for the first time with polyps of the
middle turbinate. Patients who were smokers had a
significant risk of AR with HR incidence (OR = 1.14).
According to the history of patients, vasoconstrictor
drugs (Naphazolin, Otrivin, etc.) were often used for
long-term, as seen in 4 (8.9%) patients, all of whom
were men.
Rhinorrhea was the most prevalent symptom among
the participants: 45 (100%) patients complained
of nasal congestion, 45 (100%) had private onset
sneezing, and 14 (31.11%) had olfactory disturbance
(Table 2 ).
Moreover, according to the otorhinolaryngology ex-
amination and computer tomography (CT) scan,
among the total of 45 patientswithAR in combination
with HR, 17 (37.78%) patients were diagnosed with
severe hypertrophy of the mucous membrane of the
nasal inferior turbinate (the nasal inferior turbinate is
50% or more of nasal cavity and with nasal polyps),
while 28 (62.22%) of them had moderate hypertro-
phy of the mucous membrane of the nasal inferior
turbinate (the nasal inferior turbinate is from 25% to
50% of nasal cavity).
There was a relationship is shown between clinical
examination and medical history, and between bad
lifestyle and degree of hypertrophy of the mucous
membrane of the nasal inferior turbinate (p = 0.009).
According to the results of determining the level
of specific IgE in the blood (high level of general
and specific IgE), isolated sensitization to ticks (D.
Pteronyssinus, D. Farinae, B. Tropicalis) was found
in 44 (97.78%) patients. Mold allergy (Aspergillus
fumigatus, Alternaria alternata/tenuis, Cladosporium
herbarum, Penicillium notatum) was detected in 11
(24.44%) of all patients examined, 4 (8.89%) patients
had sensitization to feather allergen, 1 (2.22%) to cat
hair, 1 (1.56%) to cereal pollen, 1 (2.22%) to cock-
roaches, and 1 (2.22%) to crabs. For other non-
bacterial allergens, negative results were seen. More-
over, 7 conchotomy, 9 polypotomy, 8 septoplasty, and

2 operations were performed to remove the bulla of
the middle nasal turbinate and 5 submucous vasec-
tomies with lateroconchopexy of the nasal inferior
turbinate in patients with AR in combinationwithHR
and anatomical defects. After the operation, an an-
tibiotic, anti-inflammatory course with local therapy
was used. The resulting treatment effect were evalu-
ated after 1.3 and 6 months.

DISCUSSION
In the past, there have been very few studies of HR on
allergy. Our research indicates that the prevalence of
AR with HR among men is the same as for women.
While menmay havemore bad lifestyle habits (smok-
ing, alcohol consumption, etc.), housework is a risk
factor for women.
An increased risk of allergic diseases among people
exposed to tobacco smoke has been reported 9. Our
study results also confirm that smoking is not only a
risk factor associated with AR, but also with HR. The
risk factors for AR with HR indicated in our study are
the location of the patient, i.e. where they reside and
where they work over a long period. Moreover, it was
found that AR in combination with moderate and se-
vere forms of HR is more common in patients aged 20
to 40 years.
Among patients living in an ecologically clean area,
wewere not able to identify patients with severe forms
of HR. It was found that the majority of patients with
AR complicated by severe and moderate forms of
HR are townspeople and residents of industrial ar-
eas (71.1% of patients). The rapid growth of the ur-
ban population and growth of industrial production
in recent years promote increased air pollution. Res-
idents of cities often use private transport, including
motorcycles. Air pollution is a factor in damage to
the nasalmucosa9; in addition, poor living conditions
(including high humidity, mold, house dust mites,
cockroaches, and several types of animal dandruff (as
part of house dust)) can contribute to hyperactivity
and sensitization of the upper respiratory tract mu-
cosa10. Information on the prevalence of severe forms
of HR in patients with AR in rural areas is consistent
with published data11–13.
Our study is the first to reveal the features of the clin-
ical manifestations of AR complicated by HR in pa-
tients of the Northern Vietnam region, which is most
often manifested by nasal congestion. A correlation
was found between the severity of HR and worsening
nasal breathing with olfactory disturbance. Our re-
sults are consistent with studies by Shiomori et al. in
200714.
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Table 2: Symptom scores of patients showing ARwith HR

Nasal Congestion Score Number of patients Grade point average

Persistent nasal congestion 3 10 1.71 ± 1.23

Periodic nasal congestion 2 12

Minor difficulty in nasal breathing 1 23

Free nasal breathing 0 0

The severity of rhinorrhea 2.34 ± 0.46

Permanent discharge from the nasal cavity 3 17

Periodic discharge from the nasal cavity 2 22

Moderate discharge from the nasal cavity 1 6

No nasal discharge 0 0

Olfactory disturbance 1.11 ± 0.54

Anosmia 3 0

Hyposmia 2 5

Intermittent Hyposmia 1 9

No dysfunction 0 31

Total 45

CONCLUSION
Thepeculiar observation in our study of AR in combi-
nation with HR detected in patients of Northern Viet-
nam was associated with the onset of the disease (at
the age of 20-40 years), the predominance in men,
smokers, and residents of cities and industrial areas
(71.1%), and the observation of the disease accompa-
nied with severe and moderate degree of HR. In our
study, sensitization of patients with AR in combina-
tion with HR revealed predominant hypersensitivity
to household allergens, ticks, and indoor fungi.

ABBREVIATIONS
AIDS: Acquired immunodeficiency syndrome
AR: Allergic rhinitis
CR: Chronic rhinitis HR: Hypertrophic
CT: Computer tomography
HR: Hypertrophic rhinitis
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