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Background: Allergic rhinitis (AR) affects up to 40% of the general population,
there are large-scale multicenter studies that have described its characteristics
and few studies have focused on studying patients with AR in Latin America (LA).
Methodology: A cross-sectional, descriptive, multicenter study was carried out in
four LA countries (Colombia, Argentina, Cuba and Peru). Patients diagnosed with
AR between November 2017 and June 2020 were included. Sociodemographic
and clinical data, sensitization profile and current treatment were collected in the
Electronic Data Collection (BDClinic). Patients also filled out this questionnaires:
Rhinitis Control Assessment Test (RCAT), Reflexive Total Nasal Symptom Score
(FTNSS), Modified ARIA Criteria for AR Severity (mARIA) and ESPRINT-15. Risk of
bias was examined by applying the STROBE checklist.

Results: The study included 412 patients. Median age was 25 years (15-39). Two
hundred and twenty four (54.3%) were women. Nasal obstruction was present in
303 (73.5%). Three hundred and thirty four (81%) had a persistent AR. One
hundred and twenty one (31.3%) had associated asthma. The most frequently
positive skin tests were: Dermatophagoides pteronyssinus in 365 (88.6%) and
Dermatophagoides farinae in 331 (81.3%). Four hundred and eleven patients
(99%) reported that AR affected their quality of life. The median score of
ESPRINT-15 was 1.87 (0.93-2.93), The mean values of RCAT and rTNSS were
19.01 (+4.59) and 5.4 (+2.97) respectively. Two hundred and fifty (60%) were
receiving only oral antihistamines. Physicians decided to start nasal
corticosteroids in 296 (71.8%). Only seventy patients (16.9%) were receiving
immunotherapy.

Conclusion: These findings confirm that most of patients with AR in LA have a
persistent disease with a negative impact on quality of life. Dust mites are the
main sensitizers. These findings will allow to know the true impact of AR and
can lead to a better disease management.
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Introduction

Although there are large-scale multicenter studies that
have described its characteristics, few well conducted studies
have described the characteristics of the patients with
allergic rhinitis (AR) in Latin America. Neffen et al. (1)
described the prevalence and impact of the disease in several
Latin American countries. In a total of 1,545 patients, the
prevalence of AR was 7%, a surprisingly low percentage
compared to the ISAAC study (International Study of
Asthma and Allergies in Childhood), which reported a
prevalence of 27.9% in children aged 6 to 7 years and 37.6%
in adolescents aged 13 to 14 years. Much of this difference
is explained by the fact that the ISAAC study used
the
American study was based on physician diagnoses, which

questionnaires answered by patients, while Latin
implies variation in diagnostic certainty.

The treatment of AR combines education, allergen
avoidance and other preventive measures (e.g., lifestyle),
pharmacotherapy, and allergen-specific immunotherapy.
Pharmacological measures for the management of AR
should be determined by the characteristics of the disease
the ARIA document,

pharmacological treatment must be individualized for each

and its severity. According to
patient and mainly includes second-generation oral or
topical antihistamines (nasal and/or ocular) and intranasal
or systemic corticosteroids (2). Intranasal corticosteroids are
the most effective means of managing AR and have been
shown to be superior to antihistamines and other drugs (3).
Although AR has negative consequences when not treated
(poor quality of life and disease control, progression of the
disease to asthma, and increased use of health resources),
approximately 50% of patients with AR do not adhere to
treatment (4).

Finally, assessing the control of AR is fundamental for
determining the influence of treatment on symptoms, sleep
quality, and activities of daily living, their impact on
respiratory function, the degree of treatment response, and the
impact on exacerbations and prognosis (5).

The objective of the present study was to describe
the control and clinical characteristics, sensitization profile,
treatment and quality of life of patients with rhinitis and/or
allergic conjunctivitis in four Latin American countries.

Materials and methods

An epidemiological, observational, prospective, multicenter
international study was designed. five centers from Argentina,
Colombia, Peru, and Cuba participated, the level of healthcare
of the first four centers where tertiary, and the level of Cuba
center was secondary.
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Patients older than six years with AR and/or allergic
conjunctivitis with sensitization to one or more clinically
relevant aeroallergens were included consecutively and were
interviewed both at the first visit but also in the control visits.
Individuals with chronic rhinosinusitis with or without polyps
or with occlusive nasal septal deviation were excluded. The
results of the skin tests were obtained from the clinical history
at the control consultations, or in those of first time
consultation, these were underwent at that moment (or few
days after if taking antihistamines), and their results were
included in the study.

The centers of Colombia used the Inmunotek laboratory
aeroallergen battery, whose extracts have the following
concentrations: Dermatophagoides pteronyssinus (DPT): 100
HEP (histamine equivalent potency, 1 hep =1000 UB/ml),
Dermatophagoides farinae (DPF): 100HEP, Blomia tropicalis
(BT) 150 ug/ml, cat epithelium (CE): 50 HEP, dog epithelium
(DE): 200 ug/ml, Periplaneta americana (PA): 1000 ug/ml,
Alternaria (A):
(W): 103.5 ug/ml, Penicilium (P): 25ug/ml, Cladosporium
(C): 25 ug/ml, Horse epithelium (HE): 50 ug/ml. In the center
of Argentina they used

3 ug/ml, Aspergillus(AP): 25 ug/ml, weeds

allergens from Allergopharma
laboratory, with a concentration of whole extracts for
aeroallergen used of 100,000 SU/ml. In Cuba the included
center used extracts of DPT, D. siboney and BT produced and
standardized at the National Center for Biopreparations from
Cuba (BIOCEN), at a dilution of 20,000 BU/ml and 100,000
BU/ml respectively, for fungi from Sam Allergeni laboratories
at a concentration of 20,000 BU/ml. Lastly, the center of Peru
used extracts from the ALK-Abell6 laboratories, at the
following concentrations: DP, DF: 30 HEP and the BT extract
at 10 HEP.

Sociodemographic and clinical data were collected in a
database. The following tools were used: Rhinitis Control
Assessment Test (RCAT) (6); Reflective Total Nasal Symptom
Score (rTNSS) including rhinorrea, nasal itching, sneezing and
nasal congestion; (7), Modified ARIA criteria for AR severity
(mARIA) (8); ESPRINT-15 questionnaire (9);
asthmatic patients, the severity and control of asthma

and in

(according to Spanish Guide for the Management of Asthma
-GEMA- version 5.1) (10). Variables with a symmetric
distribution were expressed as the mean and standard
deviation, and those with an asymmetric distribution were
The
normality of the variables was evaluated by the Shapiro-Wilk

expressed as the median and interquartile range.

test, considering a p-value <0.05. The data were processed
14. Ethics
committee of Fundacién Valle Del Lili approved the study

using the statistical package Stata, version

and the participation of the external centers. Because most
patients already had a clinical history with the data and that
performance of skin tests were part of the usual consultation
of each center, the ethics committee did not required to sign
informed consent, but all authors signed a confidentiality
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agreement to protect identity and personal data. All
participating centers followed the same study design. The
study followed the Guidelines of Systematic Reporting of
Examination in the STROBE checklist. There are 22 main
items, each of which was completed.

Results

Four hundred twelve patients were included: 191 (46%)
from Colombia, 105 (26%) from Argentina, 92 (22%) from
Peru, and 24 (6%) from Cuba. The median age was 25 years
(15-39). Of the total, 224 (54.3%) were women. Demographic
characteristics are described in Table 1. At the visit, 301
patients (73.5%) presented with nasal obstruction, 272 (66%)
with sneezing, 247 (60.1%) with nasal itching, 243 (59.2%)
with rhinorrea, and 101 (24.5%) with loss of smell. Two
hundred seventy-two (66%) reported ocular symptoms
consistent with allergic conjunctivitis. Of them, 139 (51.1%)
had a persistent form.

On skin tests, the most frequently found allergens were
Dermatophagoides  pteronyssinus (DPT) in 365 (88.6%),
Dermatophagoides farinae (DPF) in 331 (81.3%), Blomia
tropicalis (BT) in 249 (60.4%), cat epithelium in 91 (22.1%),
and dog epithelium in 88 (21.4%), pollens from grasses, herbs
and ragweed in 25 patients (6%). (Table 1). Three hundred
thirty-four patients (81%) had persistent AR, of which 288
(69.9%) were moderate. A significant association was found
between the presence of persistent AR and sensitization to
DPT (p=0.044). One hundred twenty-one (31.3%) had
associated asthma. A significant association was also found
between sensitization to BT and the presence of asthma
(p=0.05).

The mean RCAT score was 19.01 +4.59, consistent with
partially controlled disease, while the mean rTNSS score
was 5.4 +2.97. A significant association was found between
the presentation of a worse RCAT score and a greater
severity of rhinitis. In contrast, no significant association was
found between RCAT scores and the presence of asthma
(Figures 1, 2). Four hundred eleven patients (99%) reported
that AR affected their quality of life; 156 (38%) considered
the symptoms troublesome and 144 (35%) reported sleep
disturbance. The median score on ESPRINT-15 questionnaire
was 1.87 (0.93-2.93). A significant association was found
between ESPRINT-15 scores greater than three and the
presence of sensitization to DPF (p=0.037) and dog
epithelium (p =0.026).

Regarding pharmacological treatment, the study found that
250 patients (60.6%) were treated with oral antihistamines,
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TABLE 1 Demographic data, clinical characteristics and sensitization
profile.

Demographic variables

Median IQR
Age 25 (15-39)
No. Patients Percentage
Sex
Male 188 45,7
Female 224 54,4
Country
Colombia 191 46,3
Argentina 102 24,7
Peru 92 22,3
Cuba 24 5,8
Comorbidities
None 268 65
Asthma 129 31,3
Otitis media 9 2,2
Atopic dermatitis 2 0,5
Temporality of rhinitis
Intermitent 78 18,9
Persistent 334 81,1
Severity of rhinitis
Mild 91 22,09
Moderate 288 69,9
Severe 33 8,01
Temporality of asthma
Intermitent 61 47,3
Persistent 68 52,7
Severity of asthma
Mild 11 8.5
Moderate 54 419
Severe 5 39
Sensitization profile
D. Pteronyssinus 365 88,6
D. Farinae 335 81,3
B.Tropicalis 249 60,4
Cat 91 22,1
Dog 88 21,4
Cockroaches 49 11,9
Alternaria 40 9,7
Aspergilus 18 4,4
Pollen of grasses, herbs 25 6,0
Penicilium 18 4,4
Cladosporium 16 3,9
D. Siboney 6 1,5
Horses 5 1,2

IQR, interquartile range.
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FIGURE 1
Association between rhinitis control and rhinitis severity.
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FIGURE 2
Association between rhinitis control and the presence of asthma.

followed by intranasal corticosteroids in 203 (49.3%), and the
combination of oral antihistamine and nasal corticosteroid in
150 (36.4%). In a minor percentage, other pharmaceutical
interventions were used: nasal decongestants in 38 (9.2%),
intranasal antihistamines in 32 (7.8%), montelukast in 28
(6.8%), oral antihistamine plus decongestant in 21 (5%), oral
corticosteroids in 9 (2.2%), and the combination of nasal
antihistamine plus corticosteroid in 8 (1.9%) patients.

Treating physicians considered that AR was not adequately
managed in 245 patients (59.4%) and decided to change the
treatment in 217 (52.6%). Only 70 (16.9%) were receiving
specific immunotherapy (SIT); 51 of them (72.5%) with house
dust mites (HDM) extracts and 65 (92.8%) by subcutaneous
way. Physicians considered that 359 patients (87.1%) could be
candidates for immunotherapy.
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Discussion

The prevalence of allergic rhinitis has increased in recent
years, reaching epidemic proportions in both developed and
developing countries. This highlights the importance of
identifying the different
epidemiological characteristics of patients with AR in different

knowing and clinical and
geographical areas. In Latin America, there are few studies of
the clinical profile of the disease involving several countries (1).

In the present study, there was a clear predominance of AR
among females (54.3% of cases), which is similar to the finding
of the systematic review by Pinart et al. (11), which aimed to
determine the influence of sex on the prevalence of AR. The
authors concluded that the change in the prevalence of
rhinitis from childhood to adulthood with respect to gender
(male and female predominance respectively) could be related
to anatomical, physiological, immunological, and hormonal
differences during puberty.

Regarding AR symptoms, in the present study, 73.5% of
patients reported nasal obstruction, 66% reported sneezing,
60.1% reported nasal pruritus, 59.2% reported nasal discharge,
and 24.5% reported loss of smell, findings that were consistent
with those reported in other studies (12). Additionally, nasal
obstruction was the most troublesome symptom. Shedden et al.
(13) conducted a survey of patients with AR and found that
85% of the 2355

obstruction the most troublesome symptom, and almost half of

included individuals considered nasal
the respondents rated it as severe, with a clear impact on their
work performance. Nasal obstruction is considered the most
troublesome symptom of AR in different studies and has a
significant impact on quality of life due to reduced participation
in outdoor sports or social events and the negative impact on
emotions, work and school productivity, and sleep. It can also
lead to other conditions, such as pain, throat dryness and/or
irritation, facial pain or pressure, oral breathing, Eustachian
tube dysfunction, and hearing, smell, and/or taste problems.
AR-related chronic nasal obstruction has been associated with
an increased risk of developing other respiratory tract diseases,
such as rhinosinusitis and otitis media (14). However, many
people with AR and nasal obstruction do not receive an
accurate diagnosis or adequate pharmacological treatment.
Considering the effects on the patients lives, it is imperative for
the medical community to recognize the impact of AR and
establish educational and diagnostic strategies for this disease.
The present study evaluated the impact of both nasal and
non-nasal symptoms in patients with AR. Ocular symptoms,
particularly ocular pruritus, were the most frequent non-nasal
symptom; they were present in 261 patients (63% of the total
and 91% of those with ocular symptoms). The vast majority
of the patients considered ocular signs and symptoms
troublesome and reported that they had a significant impact
on their quality of life. Previous studies have reported that the
presence of ocular symptoms in patients with AR leads to a
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loss of productivity, decreases quality of life, and increases the
burden on resource use, which highlights the importance of
optimal ocular treatment (15, 16).

Regarding the ARIA classification of frequency and severity,
most patients (81%) were classified with persistent AR and
moderate severity (69.9%), a finding similar to that observed
by Neffen et al. (1) and other studies.

In the present study, it was found that HDMs were the main
sensitizing allergens, which is consistent with research
conducted in Latin America (17-19), Europe (20, 21), and
Asia (22, 23). Of the three mites tested, 365 patients (88.6%)
were positive for Der p, followed by Der f in 331 (81.3%) and
Blo t in 249 (60.4%).

Knowledge of the most relevant aeroallergens in Latin
American patients with AR can help to make this growing
health problem more visible in the region and can aid in the
implementation of preventive measures, environmental
controls, and specific immunotherapy for the control of the
Additionally, it has that the

presentation, simultaneity and severity of AR and asthma may

disease. been described
be influenced by sensitization to aeroallergens; similarly, the
characteristics of AR may also determine the presence and/or
pattern of asthma (20, 24).

AR frequently coexists with asthma (25). This is evidenced
by the data found in this study, in which 121 patients (31.3%)
with AR also presented with asthma. Of these, 68 (52.7%) were
classified as persistent asthmatics. These findings support the
importance of taking a complete medical history and
performing a physical examination, with an emphasis on other
potentially affected organs, in patients with AR. Additionally, a
significant association was found between the presence of
persistent AR and sensitization to Der p (p=0.044) and
between the presence of persistent asthma and sensitization to
Blo t (p=0.027). These data suggest that the characteristics of
AR may influence the development and persistence of asthma
and that allergies to HDM are associated with more lasting
and/or severe disease patterns. This supports the concept that
respiratory allergic disease is a systemic disease and that AR
and asthma are manifestations of the same disease (26), and it
suggests that AR severity and sensitization to HDM may be
markers of progressive involvement of the lower respiratory tract.

It is well established that AR has a significant impact on
quality of life. Individuals with AR not only typically complain
about how troublesome AR symptoms are but also manifest a
major decrease in emotional well-being and social functioning.
A total of 411 patients (99%) reported some impact on their
daily life, which is consistent with the reports of other studies
(27). The majority of changes in the quality of life of patients
with AR are associated with sleep disorders. In this study, 144
(35%) patients had impaired sleep, which has a profound effect
on mental health and work and academic performance. In a
systematic review with meta-analysis, Liu et al. (28) found that
AR was associated with difficulty waking up, daytime
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the of
medications, which resulted in poor daytime performance.
Similar results were found in a study by Stuck et al. (29). The
data from the present study reveal a significant association

sleepiness, morning headache, and use sleep

between AR and sleep characteristics and their negative
consequences for daytime activity. Additionally, 109 patients
(26.5%) presented impaired school or work performance due
to AR symptoms; this finding is consistent with the systematic
review by Vandenplas et al. (30), which analyzed studies that
included the Work Productivity and Activity Impairment
(WPAI) questionnaire, used to measure the reduction in
productivity associated with specific medical conditions. Those
researchers found that among patients with AR, 3.6% missed
work time (absenteeism), and 35.9% had impairments in at-
work performance (presenteeism). The economic evaluations
indicated that the indirect costs associated with productivity
loss were the main contributors to the total costs of AR and
were a consequence of presenteeism in the majority of cases.
The severity of AR symptoms was the factor most frequently
related to a greater impact of AR on work productivity.
Considering the large impact of AR on patient quality of
life, the the ESPRINT-15
questionnaire, a validated tool for evaluating health-related

present study administered
quality of life in patients with AR that yields dimension
scores ranging from 0 (low impact on quality of life) to 6
(high impact on quality of life). A median score of 1.87
(0.93-2.93) was found, which represents a mild impact on
quality of life according to the Spanish validation of this
instrument and its reference values (9, 31).

Intranasal corticosteroids (ICs) are the pharmacological
management of choice for persistent forms of AR; however,
many patients self-medicate, and others are prescribed
different drugs with lower evidence and efficacy (32, 33). This
study investigated the treatment that patients had been
receiving and found that 250 of them (60%) received only
oral antihistamines, and 203 (49.2%) received ICs. These data
suggest that AR is underestimated by patients themselves and
that physicians often do not indicate the treatment of choice.
The specialists considered that 245 patients (59.4%) were not
adequately managed, and all of them underwent changes in
treatment, including the initiation of ICs in 296 (71,8%).

Allergen-specific immunotherapy (SIT) is indicated for
patients with moderate to severe AR, either intermittent or
persistent, who do not improve despite optimal pharmacological
treatment and environmental control measures. It can also be
considered in less severe cases in which the patient desires long-
term improvement or a potential effect on the progression of
their disease (for example, to prevent the development of
asthma). Therefore, SIT should be used when available and
indicated (41). In this study, only 70 of the patients (16.9%)
received SIT. The specialists considered that 359 (87.1%)
warranted the initiation of SIT, most often for HDM. The
results of several international studies suggest that SIT is a
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clinically effective and safe treatment that can substantially reduce
the cost of pharmacological treatment in allergic patients (34, 35).
However, the low percentage of patients with moderate to severe
persistent AR who had been receiving SIT suggests that in
addition to not providing adequate pharmacological control of
AR, the Latin American medical community is unaware of the
existence and/or scientific evidence of SIT.

Lastly, it is very useful to evaluate the control of AR since
most AR patients tend to underestimate the importance of
treatment and the need to control their disease; in addition,
they usually seek medical treatment only during exacerbation
phases, hoping to obtain quick and transitory relief. Therefore,
the use of disease control questionnaires is particularly
attractive. Thus, to establish changes in treatment strategies or
determine the need for referral to an allergist, the RCAT
questionnaire, a brief and practical tool, was developed (36). In
the present study, the mean RCAT score was 19.01+4.59,
which corresponds to partially controlled disease according to
various studies and the recent validation in Spanish (RCATe)
(6). Both the RCATe and the psychometric validation showed
good reliability, validity and responsiveness, which suggests
that these tools are effective for the evaluation of Spanish-
speaking patients. In 2018, Zhu et al. (37) showed that
adjusting the pharmacological treatment according to the
RCAT
compromising control compared to not administering the

score resulted in a reduction of costs without
questionnaire and not changing the treatment. The researchers
concluded that the RCAT is a useful tool for guiding efficient
step-down pharmacotherapy in patients with AR. That is, the
evidence suggests that in addition to evaluating disease control,
this questionnaire can be used to establish the course of the
disease and reducing the economic cost of AR.

We consider that the main limitations of this study include its
retrospective design because we obtain information directly from
patients or their medical records; this can lead to information bias.
Also this study have the bias associated with the level of healthcare
in which the patients were recruited, because most of the patients
with mild to moderate disease are treated on the primary care
level or are self-treated or not treated at all. Another limitation
to consider is not having included other Latin American
countries in order to obtain more extensive information.
However, it should be highlighted that countries from extreme
latitudes of the continent were included, which can give a
reflection of the characteristics of the population studied
according to the geographic area that had been studied. It
would be important to apply the eHealth tools offered by

MASK ARIA in this study and in the next studies of RA in LA.

Conclusion

The findings of this study show that the majority of patients with
AR in this four countries of Latin America have persistent disease
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that impacts their quality of life. House dust mites are the main
aeroallergens involved. Most patients do not receive adequate
treatment, which suggests that there is still little knowledge about
the disease. The data on prevalence, severity, control, sensitization
profile, the impact on quality of life, and the treatment profile
described here allow the true impact of AR to be recognized and
can increase awareness about the optimal approach, thus
improving the comprehensive management of the disease.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

Ethics committee of Fundacion Valle Del Lili approved the
study and the participation of the external centers. Because most
patients already had a clinical history with the data and that
performance of skin tests were part of the usual consultation
of each center, the ethics committee did not required to sign
informed consent but all authors signed a confidentiality
agreement to protect identity and personal data.

Author contributions
All authors listed have made a substantial, direct and
intellectual contribution to the work, and approved it for

publication. All authors contributed to the article and
approved the submitted version.

Funding
The participating institutions financed the development of

this study.

Acknowledgments

We thank the patients for their voluntary participation in the
study. Also, to the participating institutions for their support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/falgy.2022.980515
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

Silva et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their

References

1. Neffen H, Mello JF, Sole D, Naspitz CK, Dodero AE, Garza HL, et al. Nasal
allergies in the Latin American population: results from the allergies in Latin
America survey. Allergy Asthma Proc. (2010) 31(Suppl 1):9-27. doi: 10.2500/
2ap.2010.31.3347

2. Broek JL, Bousquet ], Baena-Cagnani CE, Bonini S, Canonica GW, Casale TB,
et al. Allergic rhinitis and its impact on asthma (ARIA) guidelines: 2010 revision.
J Allergy Clin Immunol. (2010) 126(3):466-76. doi: 10.1016/j.jaci.2010.06.047

3. Brozek JL, Bousquet J, Agache I, Agarwal A, Bachert C, Bosnic-Anticevich S,
et al. Allergic rhinitis and its impact on asthma (ARIA) guidelines—2016 revision.
J Allergy Clin Immunol. (2017) 140(4):950-8. doi: 10.1016/j.jaci.2017.03.050

4. Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic rhinitis and its impact
on asthma. J Allergy Clin Immunol. (2001) 108(5 Suppl):S147-334. doi: 10.1067/
mai.2001.118891

5. Demoly P, Calderon MA, Casale T, Scadding G, Annesi-Maesano I, Braun JJ,
et al. Assessment of disease control in allergic rhinitis. Clin Transl Allergy. (2013) 3
(1):1-7. doi: 10.1186/2045-7022-3-7

6. Del Cuvillo A, Sastre ], Colds C, Navarro AM, Mullol ], Valero A. Adaptation
to Spanish and validation of the rhinitis control assessment test questionnaire.
J Investig Allergol Clin Immunol. (2020) 30(3):175-81. doi: 10.18176/jiaci.0420

7. Bousquet PJ, Combescure C, Neukirch F, Klossek JM, Mechin H, Daures JP,
et al. Visual analog scales can assess the severity of rhinitis graded according to
ARIA guidelines. Allergy. (2007) 62:367-72. doi: 10.1111/j.1398-9995.2006.
01276.x

8. Valero A, Ferrer M, Sastre J, Navarro AM, Monclus L, Marti-Guadaio E,
et al. A new criterion by which to discriminate between patients with moderate
allergic rhinitis and patients with severe allergic rhinitis based on the Allergic
Rhinitis and its Impact on Asthma severity items. J Allergy Clin Immunol.
(2007) 120(2):359-65. doi: 10.1016/j.jaci.2007.04.006

9. Valero A, Alonso J, Antepara I, Bar6 E, Colas C, Del Cuvillo A, et al.
Development and validation of a new spanish instrument to measure health-
related quality of life in patients with allergic rhinitis: the ESPRINT
questionnaire. Value Health. (2007) 10(6):466-77. doi: 10.1111/j.1524-4733.
2007.00202.x

10. Plaza V, Alobid I, Alvarez C, Blanco M, Ferreira J, et al. GEMA 5.1. Guia
Espanola para el 337 Manejo del Asma. (2021) ISBN: 978-84-18 626-28-9

11. Pinart M, Keller T, Reich A, Frohlich M, Cabieses B, Hohmann C, et al. Sex-
related allergic rhinitis prevalence switch from childhood to adulthood: a
systematic review and meta-analysis. Int Arch Allergy Immunol. (2017) 172
(4):224-35. doi: 10.1159/000464324

12. Nathan RA, Meltzer EO, Derebery J, Campbell UB, Stang PE, Corrao MA,
et al. The prevalence of nasal symptoms attributed to allergies in the United States:
findings from the burden of rhinitis in an America survey. Allergy Asthma Proc.
(2008) 29(6):600-8. doi: 10.2500/aap.2008.29.3179

13. Shedden A. Impact of nasal congestion on quality of life and work
productivity in allergic rhinitis: findings from a large online survey. Treat Respir
Med. (2005) 4(6):439-46. doi: 10.2165/00151829-200504060-00007

14. Benninger M. Diagnosis and management of nasal congestion: the role of
intranasal corticosteroids. Postgrad Med. (2009) 121(1):122-31. doi: 10.3810/
pgm.2009.01.1961

15. Virchow JC, Kay S, Demoly P, Mullol ], Canonica W, Higgins V. Impact of
ocular symptoms on quality of life (QoL), work productivity and resource
utilisation in allergic rhinitis patients - an observational, cross sectional study in
four countries in Europe. ] Med Econ. (2011) 14(3):305-14. doi: 10.3111/
13696998.2011.576039

16. Smith AF, Pitt AD, Rodruiguez AE, Alio JL, Marti N, Teus M, et al. The
economic and quality of life impact of seasonal allergic conjunctivitis in a
Spanish setting. Ophthalmic Epidemiol. (2005) 12(4):233-42. doi: 10.1080/
09286580590967781

17. Alérgica DEE, Presppenal E, Claudia M, Lépez O, Antonio J, Hoz D, et al.
Prevalencia de sensibilizacion en pacientes pediatricos con sospecha O diagnéstico

Frontiers in Allergy

07

10.3389/falgy.2022.980515

affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

de enfermedad alérgica. Estudio Presppenal(1). Medicina (B Aires). (2014) 36
(3):234-46. doi: 10.29262/ram.v63i2.161

18. Narvdez-Gomez EI Prevalencia de sensibilizacion a aeroalérgenos en
pacientes con rinitis alérgica en el sur de Bolivia. Vaccimonitor. (2016) 25
(2):49-54. doi: 10.0282016/vacc.ing.004

19. Navarrete-Rodriguez EM, Ferndndez-Soto JR, Del Rio-Navarro BE,
Saucedo-Ramirez O], Sienra-Monge JJL. Dermatophagoides pteronyssinus:
changes in sensitisation in the past 11 years and comparison with other centres
in Mexico. Allergol Immunopathol (Madr). (2017) 45(1):11-7. doi: 10.1016/j.
aller.2016.09.002

20. Valero Santiago AL, Pereira C, Loureiro C, Martinez-Cécera C, Murio C,
Rico P, et al. Interrelationship between skin sensitization, rhinitis, and asthma
in patients with allergic rhinitis: a study of Spain and Portugal. ] Investig
Allergol Clin Immunol. (2009) 19(3):167-72. PMID: 19610258

21. Sposato B, Liccardi G, Russo M, Folletti I, Siracusa A, Scichilone N, et al.
Cypress pollen: an unexpected major sensitizing agent in different regions of
Italy. J Investig Allergol Clin Immunol. (2014) 24(1):23-8. PMID: 24765877

22. Li ], Sun B, Huang Y, Lin X, Zhao D, Tan G, et al. A multicentre study
assessing the prevalence of sensitizations in patients with asthma and/or rhinitis
in China. Allergy Eur ] Allergy Clin Immunol. (2009) 64(7):1083-92. doi: 10.
1111/j.1398-9995.2009.01967.x

23. Sakashita M, Hirota T, Harada M, Nakamichi R, Tsunoda T, Osawa Y, et al.
Prevalence of allergic rhinitis and sensitization to common aeroallergens in a
Japanese population. Int Arch Allergy Immunol. (2010) 151(3):255-61. doi: 10.
1159/000242363

24. Antonicelli L, Chiara Braschi M, Bresciani M, Bonifazi M, Baldacci S,
Angino A, et al. The complex link between severity of asthma and rhinitis in
mite allergic patients. Respir Med. (2013) 107(1):23-9. Available at: http:/dx.
doi.org/10.1016/j.rmed.2012.09.023. doi: 10.1016/j.rmed.2012.09.023

25. Cingi C, Gevaert P, Mdsges R, Rondon C, Hox V, Rudenko M, et al. Multi-
morbidities of allergicrhinitis in adults: European academy of allergy and clinical
immunology task force report. Clin Transl Allergy. (2017) 7(1):1-12. doi: 10.1186/
s13601-017-0153-z

26. Serrano C, Valero A, Picado C. Rhitinis and asthma: one airway, one disease.
Arch Bronconeumol. (2005) 41(10):569-78. doi: 10.1157/13079841

27. Canonica GW, Mullol J, Didier A. Patient perceptions of allergic rhinitis
and quality of life: findings from a survey conducted in Europe and the
United States. World Allergy Organ ]. (2008) 1:138-44. doi: 10.1097/WOX.
0b013e3181865faf

28. Liu ], Zhang X, Zhao Y, Wang Y. The association between allergic rhinitis
and sleep: a systematic review and meta-analysis of observational studies. PLoS
One. (2020) 15(2):1-16. doi: 10.1371/journal.pone.0228533

29. Stuck BA, Czajkowski J, Hagner AE, Klimek L, Verse T, Hérmann K, et al.
Changes in daytime sleepiness, quality of life, and objective sleep patterns in
seasonal allergic rhinitis: a controlled clinical trial. J Allergy Clin Immunol.
(2004) 113(4):663-8. doi: 10.1016/j.jaci.2003.12.589

30. Vandenplas O, Vinnikov D, Blanc PD, Agache I, Bachert C, Bewick M, et al.
Impact of rhinitis on work productivity: a systematic review. ] Allergy Clin
Immunol Pract. (2018) 6(4):1274-1286.€9. doi: 10.1016/j.jaip.2017.09.002

31. Valero A, Izquierdo I, Sastre J, Navarro AM, Baré E, Marti-Guadaifio E, et al.
ESPRINT-15 questionnaire (Spanish version): reference values according to
disease severity using both the original and the modified ARIA classifications.
J Investig Allergol Clin Immunol. (2013) 23(1):14-9. PMID: 23653969

32. Klimek L, Bachert C, Pfaar O, Becker S, Bieber T, Brehler R, et al. ARIA
guideline 2019: treatment of allergic rhinitis in the German health system.
Allergol Sel. (2019) 3(01):22-50. doi: 10.5414/ALX02120E

33. Juel-Berg N, Darling P, Bolvig J, Foss-Skiftesvik MH, Halken S, Winther L,
et al. Intranasal corticosteroids compared with oral antihistamines in allergic

rhinitis: a systematic review and metaanalysis. Am ] Rhinol Allergy. (2017) 31
(1):e19-28. doi: 10.2500/ajra.2016.30.4397

frontiersin.org


https://doi.org/10.2500/aap.2010.31.3347
https://doi.org/10.2500/aap.2010.31.3347
https://doi.org/10.1016/j.jaci.2010.06.047
https://doi.org/10.1016/j.jaci.2017.03.050
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1186/2045-7022-3-7
https://doi.org/10.18176/jiaci.0420
https://doi.org/10.1111/j.1398-9995.2006.01276.x
https://doi.org/10.1111/j.1398-9995.2006.01276.x
https://doi.org/10.1016/j.jaci.2007.04.006
https://doi.org/10.1111/j.1524-4733.2007.00202.x
https://doi.org/10.1111/j.1524-4733.2007.00202.x
https://doi.org/10.1159/000464324
https://doi.org/10.2500/aap.2008.29.3179
https://doi.org/10.2165/00151829-200504060-00007
https://doi.org/10.3810/pgm.2009.01.1961
https://doi.org/10.3810/pgm.2009.01.1961
https://doi.org/10.3111/13696998.2011.576039
https://doi.org/10.3111/13696998.2011.576039
https://doi.org/10.1080/09286580590967781
https://doi.org/10.1080/09286580590967781
https://doi.org/10.29262/ram.v63i2.161
https://doi.org/10.0282016/vacc.ing.004
https://doi.org/10.1016/j.aller.2016.09.002
https://doi.org/10.1016/j.aller.2016.09.002
https://pubmed.ncbi.nlm.nih.gov/19610258
https://pubmed.ncbi.nlm.nih.gov/24765877
https://doi.org/10.1111/j.1398-9995.2009.01967.x
https://doi.org/10.1111/j.1398-9995.2009.01967.x
https://doi.org/10.1159/000242363
https://doi.org/10.1159/000242363
http://dx.doi.org/10.1016/j.rmed.2012.09.023
http://dx.doi.org/10.1016/j.rmed.2012.09.023
http://dx.doi.org/10.1016/j.rmed.2012.09.023
https://doi.org/10.1016/j.rmed.2012.09.023
https://doi.org/10.1186/s13601-017-0153-z
https://doi.org/10.1186/s13601-017-0153-z
https://doi.org/10.1157/13079841
https://doi.org/10.1097/WOX.0b013e3181865faf
https://doi.org/10.1097/WOX.0b013e3181865faf
https://doi.org/10.1371/journal.pone.0228533
https://doi.org/10.1016/j.jaci.2003.12.589
https://doi.org/10.1016/j.jaip.2017.09.002
https://pubmed.ncbi.nlm.nih.gov/23653969
https://doi.org/10.5414/ALX02120E
https://doi.org/10.2500/ajra.2016.30.4397
https://doi.org/10.3389/falgy.2022.980515
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

Silva et al.

34. Tabar A, Arroabarren E, Echechipia S, Garcia BE, Martin S, Alvarez-Puebla
M]J. Three years of specific immunotherapy may be sufficient in house dust mite
respiratory allergy. J Allergy Clin Immunol. (2011) 127(1):57-63, 63.el1-3. doi: 10.
1016/j.jaci.2010.10.025

35. Sanchez J, Cardona R, Caraballo L, Serrano C, Ramirez R, Diez S, et al.
Inmunoterapia con alérgenos: mecanismos de accion, impacto terapéutico y
socioeconémico consenso de la asociacion colombiana de alergias asma e
inmunologia. Biomédica. (2016) 36(3):463-74. doi: 10.7705/biomedica.v36i3.3183

Frontiers in Allergy

08

10.3389/falgy.2022.980515

36. Meltzer EO, Schatz M, Nathan R, Garris C, Stanford RH, Kosinski M.
Reliability, validity, and responsiveness of the rhinitis control assessment test in
patients with rhinitis. J Allergy Clin Immunol. (2013) 131(2):379-86. Available
at: http://dx.doi.org/10.1016/j.jaci.2012.10.022. doi: 10.1016/j.jaci.2012.10.022

37. Zhu R, Wang J, Wu Y, Yang Y, Huang N, Yang Y, et al. The allergic rhinitis
control test questionnaire is valuable in guiding step-down pharmacotherapy
treatment of allergic rhinitis. J Allergy Clin Immunol Pract. (2019) 7(1):272-8.
Available at: htps:/doi.org/10.1016/j.jaip.2018.05.028. doi: 10.1016/j.jaip.2018.05.028

frontiersin.org


https://doi.org/10.1016/j.jaci.2010.10.025
https://doi.org/10.1016/j.jaci.2010.10.025
https://doi.org/10.7705/biomedica.v36i3.3183
http://dx.doi.org/10.1016/j.jaci.2012.10.022
http://dx.doi.org/10.1016/j.jaci.2012.10.022
https://doi.org/10.1016/j.jaci.2012.10.022
https://doi.org/10.1016/j.jaip.2018.05.028
https://doi.org/10.1016/j.jaip.2018.05.028
https://doi.org/10.1016/j.jaip.2018.05.028
https://doi.org/10.3389/falgy.2022.980515
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

	Control of allergic rhinitis in four latin american countries: Rinola study
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


