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ABSTRACT

Introduction: The relationship between asthma and obesity is complex and multifactorial. Obesity is a risk factor for
asthma and is associated with more severe disease, poor response to treatment, and more frequent exacerbations. Bariatric
surgery is the most effective way to lose weight. Several studies report improvement in asthma control and lung function, re-
duction in medication and number of exacerbations, and improvement in quality of life. Objectives: To investigate the effica-
¢y of bariatric surgery in controlling asthma in obese patients. Methods: Adult patients with uncontrolled asthma and Body
Mass Index (BMI) >30 kg/m? who were unable to lose weight through lifestyle changes and medical treatment will be selected
to undergo bariatric surgery. Clinical data will be collected to ascertain eligibility, and written consent will be obtained. Included

subjects will be assessed in terms of asthma control, medication use, lung function and quality of life, before bariatric surgery
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and after | year, during follow-up appointment. Analysis: Results will be presented with scores according to the Asthma Con-
trol Test (ACT), Control of Allergic Rhinitis and Asthma Test (CARAT), and Mini Asthma Quality of Life Questionnaire (MiniAQLQ),
as well as a number of exacerbations, systemic corticosteroids (SCS), medication step-up/down and lung function. Statistical
analysis will be conducted, and a p-value <0.05 will be considered statistically significant Ethics: The study will be carried out

in accordance with Good Clinical Practice as required by the Declaration of Helsinki.

Keywords: Bariatric Surgery, Asthma Control, Lung Function, Exacerbations, Quality of Life, Systemic Corticosteroids.
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RESUMO

Introducdo: A relagao entre asma e obesidade é complexa e multifatorial. A obesidade é um fator de risco para
a asma e esta associada a uma doenga mais grave, com menor resposta ao tratamento e com exacerbages mais fre-
quentes. A cirurgia bariatrica é a medida mais eficaz para perder peso e varios estudos reportam uma melhoria do
controlo da asma, fungido pulmonar, redugdo da medicagdo e do numero de exacerbagdes, assim como da melhoria
da qualidade de vida. Objetivos: Investigar a eficacia da cirurgia bariatrica no controlo da asma em doentes obesos.
Métodos: Adultos com asma nio controlada e indice de massa corporal (IMC) >30 kg/m?, incapazes de perder peso
através de medidas higiénico-dietéticas e tratamento médico, serdo selecionados para serem submetidos a cirurgia
bariatrica. Dados clinicos serdo recolhidos para confirmar elegibilidade e consentimento informado escrito sera ob-
tido. Os individuos selecionados serao avaliados em relagao ao controlo da asma, uso de medicagao, fungao pulmonar
e qualidade de vida, antes e apos a cirurgia, durante a consulta de seguimento. Analise: Os resultados serdo apre-
sentados em escalas, de acordo com o asthma control test (ACT), Control of allergic rhinitis and asthma test (CARAT)
e mini asthma quality of life questionnaire (MiniAQLQ), e sera quantificado o nimero de exacerbagdes, corticoterapia
sistémica, step-up/down da terapéutica e fungao pulmonar. Sera efetuada analise estatistica e um p<0.05 sera conside-
rado estatisticamente significativo. Etica: O estudo sera realizado de acordo com as boas praticas clinicas conforme

requerido pela Declaragao de Helsinquia.

Palavras-chave: Cirurgia bariatrica, controlo da asma, fungao pulmonar, exacerbagées, qualidade de vida, corticoide.
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Strong points and potential limitations

* This prospective observational study aimed at identifying
the association between bariatric surgery and asthma
control in obese patients.

* The study includes patients with a BMI between 30 and

39.9 kg/m?, a population often overlooked in similar

research.

Although the sample size is small, power calculations

indicate that the results are expected to be statistically

significant.

Bariatric procedures will be tailored individually.

Limitations include a short follow-up period and the

lack of a control group, which may weaken the validity of

causal interpretations.

INTRODUCTION

he link between asthma and obesity is well-esta-

blished, with numerous studies highlighting obe-

sity as a risk factor for asthma development and
exacerbation. Obese individuals are not only more likely
to develop asthma but also experience more severe
symptoms, reduced treatment efficacy, and frequent exa-
cerbations, leading to a diminished quality of life. Several
overlapping mechanisms drive this multifactorial rela-
tionship, including mechanical, metabolic, and immuno-
logical factors (I, 2).

Mechanically, obesity increases thoracic and airway
compression, leading to reduced lung compliance and
impaired lung function, including reductions in expiratory
flow and lung volumes and airway hyperresponsiveness.
Forced vital capacity (FVC) and forced expiratory volume
in | s (FEVI) tend to be mildly reduced in obese individuals,
resulting in a normal or close to normal FEVI/FVC ratio.
Maximum expiratory flow 25-75% of FVC can be mar-
kedly diminished, reflecting small airway obstruction (3).

Systemically, obesity contributes to a chronic low-gra-
de inflammatory state characterized by elevated pro-in-
flammatory mediators such as leptin, interleukin-6 (IL-6),
and tumor necrosis factor-alpha (TNF-Q) (4). These me-
diators worsen asthma by increasing airway inflammation

and reducing the efficacy of inhaled corticosteroids (ICS),

a primary treatment for asthma. Additionally, metabolic
abnormalities, oxidative stress, mitochondrial dysfunction,
and immune dysfunction are also encountered in obese
individuals (5). Comorbidities associated with obesity,
such as gastroesophageal reflux disease, obstructive sleep
apnea, and anxiety/depression, further complicate asthma
management (1, 2).

In obese patients, weight loss of as little as 5-10% has
been shown to improve asthma control, enhance lung
function, and reduce the need for asthma medications(6).

Bariatric surgery, the most effective intervention for
significant and sustained weight loss, has also been shown
to improve asthma control, making it a viable option when
less invasive approaches prove unsuccessful (7, 8). Studies
on morbidly obese patients [Body Mass Index (BMI) > 40
kg/m?] consistently report improvements in asthma symp-
toms, medication use, exacerbation rates, and quality of
life following surgery (8, 9).

Recent studies have also explored bariatric surgery
in patients with class | obesity (BMI between 30-39.9 kg/
m?). While these studies are scarce, evidence suggests
that patients in this BMI category may experience signi-
ficant improvements in asthma control and related co-
morbidities (I, 10). Moreover, airway hyperresponsiveness
appears to improve to a greater extent in obese asthma-
tics with normal serum IgE (10), indicating that specific
asthma phenotypes may benefit more from bariatric sur-
gery than others. This late-onset, non-atopic phenotype,
often seen in post-menopausal women and characterized
by neutrophilic airway inflammation, suggests that surgery
may provide therapeutic benefits beyond weight reduction
alone (I1).

In Portugal, national guidelines (General Direction of
Health, guideline n.® 028/2012) currently restrict bariatric
surgery to individuals with BMI > 40 kg/m? or BMI > 35
kg/m? with specific comorbidities (12). However, BMI
alone may be insufficient for adiposity, metabolic disease,
and cardiovascular risk. Recent evidence suggests that
bariatric surgery should be considered for patients with

a BMI > 30 kg/m?individually, following a comprehensive
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clinical assessment of their overall health. This approach
aligns with recommendations from international organi-
zations, including the American Diabetes Association,
which advocates for bariatric surgery in individuals with
a BMI > 30 kg/m? who have uncontrolled comorbidities
such as type 2 diabetes, especially when glycemic control
remains inadequate despite lifestyle and medical inter-
ventions (13-15). Given the overlap between metabolic
syndrome, inflammation, and asthma, it is plausible that
bariatric surgery could also benefit obese asthmatic pa-
tients within this BMI range. However, research in this
specific population is limited.

Addressing this gap is crucial, as uncontrolled as-
thma in obese patients not only reduces their quality
of life but also imposes a significant economic burden
on healthcare systems. This prospective observational
study aims to investigate the effects of bariatric surgery
on asthma control, quality of life, and lung function in
patients with a BMI between 30-39.9 kg/m?, providing
evidence on whether these patients experience bene-
fits similar to those observed in the morbidly obese

population.

OBJECTIVES

To investigate the impact of bariatric surgery on as-

thma control in obese patients.

Primary Outcome:
* Asthma Control Test (ACT) score/Control of Allergic
Rhinitis and Asthma Test (CARAT) score.

Secondary outcomes:
* Mini Asthma Quality of Life Questionnaire (MiniA-
QLQ) score;
¢ Clinically significant exacerbation;
* Emergency room (ER)/hospital visits;
* Oral Corticosteroids (OCS) use;

¢ Rescue inhaled medication use;

* Lung function, namely forced expiratory volume in
the first second (FEVI), forced mid-expiratory flow
between 25% and 75% of forced vital capacity
(FEF25-75), bronchial reversibility;

* Fractional exhaled nitric oxide (FeNO).

METHODS AND ANALYSIS

Participants, interventions, and outcomes

This prospective observational study will include
obese patients with difficult-to-treat or uncontrolled
asthma. Adult asthma patients with BMI >30 kg/m2,
who have been unable to lose weight through lifestyle
changes and medical treatment, and who are being fol-
lowed in the Allergy and Clinical Immunology Depart-
ment at a University Hospital in Portugal, or those
referred for bariatric surgery at the same academic
hospital with a confirmed diagnosis of difficult-to-treat

or uncontrolled asthma will be recruited.

Subject Inclusion Criteria
To be eligible for participation in this study, subjects

must meet all the following criteria:

* Aged between I8 and 65 years;

* Have a confirmed asthma diagnosis through lung
function tests;

* Suffer from difficult-to-treat or uncontrolled asth-
ma, as defined by GINA guidelines;

* BMI > 30 kg/m2;

* Failure to achieve weight loss through non-surgical
options after at least one year;

* Willingness to comply with all study procedures and
availability for the duration of the study;

* Ability to understand the surgical procedure
and commitment to the long-term follow-up
program;

* Provide a signed and dated informed consent

form.
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Table I. Asthma control according to ACT and CARAT.

CARAT
Asthma control ACT
CARAT(T) CARAT (S) CARAT (1)
Well-controlled 20-25 224 >8 >15
Not well-controlled 16-19
Very poorly controlled 5-15

Subject Exclusion Criteria
Potential subjects will be excluded from the study if

they meet any of the following conditions:

* Obesity due to untreated endocrine disease;

* Unstable psychiatric conditions.

Alcohol or drug abuse;

* Pregnancy.

Eligible patients will be recruited and invited to par-

ticipate in the study.

Intervention

Patients enrolled in our study will undergo bariatric
surgery, with the specific procedure selected based on
individual characteristics, comorbidities, previous treat-
ments, patient preferences, and the recommendations of
the surgical team. Patients will be advised throughout the
study to continue their prescribed asthma treatment.

Before surgery, ideally during the pre-operative con-
sultation, asthma control and quality of life will be as-
sessed using the ACT, CARAT, and AQLQ questionnai-
res. Additionally, spirometry will be performed, and a
blood sample will be collected to measure eosinophil
count and total serum IgE. These assessments will be
repeated one year after surgery (Table 2). Post-bariatric
clinical evaluations and testing will be scheduled on the
same day as the patient’s general surgery follow-up
appointment to promote participant retention. Our
hospital also provides appointment reminders one day

prior to the scheduled visit, and if patients miss their

appointment, they will be contacted by phone to arran-

ge a new one.

Outcomes Assessment

Patients will be asked to complete three questionnai-
res — ACT, CARAT, and MiniAQLQ - before surgery and
again one year afterward. The scores will be used to
assess each patient’s level of asthma control (Table |) and
quality of life.

ACT is a self-reported questionnaire with five items
that assess asthma symptomes, the use of rescue medica-
tions, and the impact of asthma on daily functioning. Each
item is rated on a scale from one to five, and a total
score is obtained from five (poor asthma control) to 25
(complete control of asthma) (16).

CARAT is a patient-completed questionnaire that
evaluates the control of allergic rhinitis and asthma over
the previous four weeks. It consists of ten questions di-
vided into two sections: CARAT(S) for upper airway
symptoms and CARAT(l) for lower airway symptoms.
One additional question addresses sleep disruption, and
another concerns the use of additional medications. Each
question is scored from 0-4, with the total score [CA-
RAT(T)] ranging from zero to 30, where lower scores
indicate worse control and higher scores indicate better
control (17).

MiniAQLQ assesses functional problems (physical,
emotional, social, and occupational) that patients have
experienced in the past two weeks due to asthma. This
I5-question survey is divided into four domains (symp-

toms, activity limitation, emotional function, and environ-
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Table 2. Schedule of events. All visits will be in-clinic.

Pre-operator 12-month
Enrollment visit peratory Bariatric surgery follow-up after
evaluation A
bariatric surgery

Informed consent X

Eligibility assessment X

Demographics' X

Medical history? X X X
Questionnaires (ACT, CARAT X X

and Mini-AQLQ)

Lung function? X X

FeNO X X

Blood sample collection X X

Adverse Event reviews

X

Abbreviations: ACT — asthma control test; CARAT — control

of allergic rhinitis and asthma test; FeNO — fractional exhaled

nitric oxide; MiniAQLQ — mini asthma quality of life questionnaire.

! Demographics: Year of birth; height (meters [m]; without sh

oes); weight (kilograms [kg]); race; and sex.

2 Medical history includes asthma symptoms, as well as number of exacerbations, oral corticosteroids and medication step-up/

down.
3 Lung function includes forced expiratory volume in the first
forced vital capacity, and bronchial reversibility.

mental stimuli) and takes approximately 3-4 minutes to
complete. The overall score is the mean of all |5 respon-
ses, rated on a 7-point scale (7 = not impaired at all, | =
severely impaired) (18).

A clinically significant asthma exacerbation is defined
as a worsening of asthma that requires OCS use for at
least three days, an emergency department visit, or hos-
pitalization that requires systemic corticosteroids. (19).

Lung function will be evaluated using spirometry with
reversibility testing, conducted by a trained professional
in accordance with the recommendations of the European
Respiratory Society/American Thoracic Society (ERS/
ATS) using a JAEGER spirometer (20).

The results obtained will help determine the efficacy
of bariatric surgery in these patients.

The approximate time to complete study enrollment

is two years.

second, forced mid-expiratory flow between 25% and 75% of

The expected duration of each participant’s involve-
ment, aside from the bariatric surgery itself, is approxi-
mately two hours, requiring two visits to the Allergy and
Clinical Immunology Department.

Power calculations assumed that the ACT score would
improve by an average of 3 points (with a standard devia-
tion of 3) 12 months post-surgery (21). With a Type |
error rate of 0.05, a sample size of 18 subjects would
provide over 85% power to detect a significant difference.
Anticipating a 10% loss to follow-up during the 12-month

study period, we plan to recruit 20 asthmatic patients.

Recruitment

The protocol will be disseminated within the Allergy and
Clinical Immunology Department and to the bariatric surgi-
cal team at the same University Hospital. Potential participants

are expected to be promptly evaluated following referral.
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Statistical considerations

Statistical analysis will be performed using IBM SPSS
Statistics 29®.

Descriptive statistics will be provided for the number
of participants, sex, age, blood sample parameters (inclu-
ding blood eosinophils and total IgE), scores from ACT,
CARAT, and MiniAQLQ questionnaires, number of clini-
cally significant exacerbations and ER/Hospital visits, OCS
use, rescue inhaled medication use, FEV|, FEF, .. and the
presence of bronchial reversibility.

Absolute and relative frequencies will be reported for
categorical variables. The mean and standard deviation
for quantitative variables will be presented for normally
distributed data, while the median and interquartile ran-
ge will be used for non-normally distributed data. Both
parametric and non-parametric tests will be applied, de-
pending on the data distribution. Statistical significance

will be set at p-values < 0.05.

EXPECTED RESULTS AND POTENTIAL
LIMITATIONS

At an individual level, participants in bariatric surgery
often experience substantial and sustained weight loss,
which can lead to improved asthma control, reduced me-
dication use, fewer exacerbations, enhanced quality of life,
and lowered cardiovascular risk. Each case will be carefully
evaluated to ensure the potential benefits outweigh the
risks. Patients will be followed by a multidisciplinary team
experienced in bariatric surgery to minimize complications.

This study aims to understand better the impact of
bariatric surgery on obese asthmatic patients, taking into
account asthma phenotype and baseline BMI. Based on
previous research involving patients with morbid obesity
and/or diabetes, we expect improved asthma control
following surgery.

However, the study’s limited sample size and stringent
inclusion/exclusion criteria may limit the generalizability

of the findings. Additionally, the absence of a control

group could weaken the ability to draw definitive conclu-
sions regarding the link between the intervention and the
outcomes. Other potential biases also exist. Participants
with higher BMI may be more motivated to enroll, leading
to non-response bias. Furthermore, performance bias
might occur due to differences in surgical techniques or
postoperative care associated with different bariatric
surgery types.

For future research, we recommend a randomized
control trial comparing outcomes between obese asthma-
tic patients who undergo bariatric surgery and a matched
control group receiving standard weight management
interventions, such as lifestyle modifications and pharma-
cological treatments. This design would help minimize
selection bias and provide more precise insights into the

specific benefits of bariatric surgery.

ETHICS AND DISSEMINATION

The study follows Good Clinical Practice according
to the Declaration of Helsinki. Ethical approval was gran-
ted by the University Hospital (n® 243/21). In the case of
protocol amendments, relevant parties will be informed.
All participants will provide informed consent. All patients
will receive an information leaflet explaining the study’s
rationale and objectives and the potential risks, expected
benefits, patients’ rights, and investigator contact. The
surgical team will explain the risks associated with the
chosen procedure.

During and after the study, patients will maintain re-
gular follow-ups with both the Allergy and Clinical Immu-
nology Department and the Integrated Responsibility
Unit — Obesity, a multidisciplinary team specialized in
following these patients after surgery. Patients will be
referred to specialists for any medical conditions requiring
specialized care outside of these areas if necessary.

Participants’ personal data will be anonymized using
a pseudonymization process to ensure confidentiality.

Only the principal investigator can access the key to re-
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-identify the data if necessary. All personnel involved in
data collection and management have training in Good
Clinical Practice and data handling procedures to ensure
data quality and consistency. Data will be regularly revie-
wed by the research team to identify and address any
missing or inconsistent entries.

The study results are expected to be published in a
scientific journal. Upon completion of the study, all par-

ticipants will receive information on the results if desired.

Conflicts of interest
The authors have no conflicts of interest relevant to

this article to disclose.

ORCID

Mariana Bragancga (2 0000-0002-7273-7031
0000-0002-0264-5967
0000-0001-6176-5654
Fernando Resende () 0000-0003-2779-312X
André Pinho (2 0000-0002-8774-5771
0000-0002-8278-865X

Eduardo Lima da Costa (2 0009-0003-0813-3801
0000-0001-8218-6280

Luis Amaral

Hugo Santos Sousa

John Preto

José Luis Placido

Corresponding author

Mariana Braganga

Servigo de Imunoalergologia
Unidade Local de Satde de Sao Joao
Alameda Prof. Hernani Monteiro
4200-319 Porto, Portugal

E-mail: m_lbraganca@hotmail.com

REFERENCES

|.Chaaban TA. Bariatric surgery: a potential cure for asthma? Eur
Respir Rev. 2019;28(152).

2.Peters U, Dixon AE, Forno E. Obesity and asthma. ] Allergy Clin
Immunol. 2018;141(4):1169-79.

3.Shah NM, Kaltsakas G. Respiratory complications of obesity: from
early changes to respiratory failure. Breathe (Sheff). 2023;19(1):220263.

4.Khanna D, Khanna S, Khanna P, Kahar P, Patel BM. Obesity: A
Chronic Low-Grade Inflammation and Its Markers. Cureus.
2022;14(2):e22711.

5.Kawai T, Autieri MV, Scalia R. Adipose tissue inflammation and
metabolic dysfunction in obesity. Am ] Physiol Cell Physiol.
2021;320(3):C375-C91.

6.Carpaij OA, van den Berge M. The asthma-obesity relationship:
underlying mechanisms and treatment implications. Curr Opin Pulm
Med. 2018;24(1):42-9.

7.Santos LM, Ramos B, Almeida J, Loureiro CC, Cordeiro CR. The
impact of weight loss beyond lung function: benefit with respect to
asthma outcomes. Pulmonology. 2019;25(6):313-9.

8.van Huisstede A, Rudolphus A, Castro Cabezas M, Biter LU, van
de Geijn GJ, Taube C, et al. Effect of bariatric surgery on asthma
control, lung function and bronchial and systemic inflammation in
morbidly obese subjects with asthma. Thorax. 2015;70(7):659-67.

9.Maniscalco M, Zamparelli AS, Vitale DF, Faraone S, Molino A, Zed-
da A, et al. Long-term effect of weight loss induced by bariatric
surgery on asthma control and health related quality of life in asth-
matic patients with severe obesity: A pilot study. Respir Med.
2017;130:69-74.

10. Dixon AE, Pratley RE, Forgione PM, Kaminsky DA, Whittaker-Le-
clair LA, Griffes LA, et al. Effects of obesity and bariatric surgery
onairway hyperresponsiveness, asthma control, and inflammation.
J Allergy Clin Immunol. 2011;128(3):508-15 el-2.

I1. Ricketts HC, Cowan DC. Asthma, obesity and targeted interven-
tions: an update. Curr Opin Allergy Clin Immunol. 2019;19(1):68-74.

12. Satde D-Gd. Boas praticas na abordagem do doente com obesidade
elegivel para cirurgia bariatrica. 2012(028/2012).

13. Aminian A, Chang ], Brethauer SA, Kim JJ, American Society for
M, Bariatric Surgery Clinical Issues C. ASMBS updated position
statement on bariatric surgery in class | obesity (BMI 30-35 kg/m(2)).
Surg Obes Relat Dis. 2018;14(8):1071-87.

14. Busetto L, Dixon |, De Luca M, Shikora S, Pories W, Angrisani L.
Bariatric surgery in class | obesity : a Position Statement from the
International Federation for the Surgery of Obesity and Metabol-
ic Disorders (IFSO). Obes Surg. 2014;24(4):487-519.

|5. Rubino F, Nathan DM, Eckel RH, Schauer PR, Alberti KG, Zimmet
PZ, et al. Metabolic Surgery in the Treatment Algorithm for Type
2 Diabetes: a Joint Statement by International Diabetes Organiza-
tions. Obes Surg. 2017;27(1):2-21.

16. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT, Marcus P,
et al. Development of the asthma control test: a survey for assess-
ing asthma control. ] Allergy Clin Immunol. 2004;113(1):59-65.

17. Pereira A, Martins C, Fonseca ). Utilizagdo conjunta do CARAT e
fungao respiratéria na avaliagao do controlo da asma e rinite. Re-
vista Portuguesa de Imunoalergologia. 2013;21:103-15.

REVISTA PORTUGUESA DE IMUNOALERGOLOGIA


https://orcid.org/0000-0002-7273-7031
https://orcid.org/0000-0002-7273-7031
https://orcid.org/0000-0002-0264-5967
https://orcid.org/0000-0002-0264-5967
https://orcid.org/0000-0001-6176-5654
https://orcid.org/0000-0001-6176-5654
http://orcid.org/0000-0003-2779-312X
http://orcid.org/0000-0003-2779-312X
https://orcid.org/0000-0002-8774-5771
https://orcid.org/0000-0002-8774-5771
https://orcid.org/0000-0002-8278-865X
https://orcid.org/0000-0002-8278-865X
https://orcid.org/0009-0003-0813-3801
https://orcid.org/0009-0003-0813-3801
https://orcid.org/0000-0001-8218-6280
https://orcid.org/0000-0001-8218-6280
https://orcid.org/0000-0002-7273-7031
mailto:m_lbraganca%40hotmail.com?subject=

ASTHMA AND OBESITY — A PROSPECTIVE OBSERVATIONAL STUDY
OF BARIATRIC SURGERY’S EFFECT ON ASTHMA CONTROL / PAGINA EDUCACIONAL

18. Juniper EF, Guyatt GH, Cox FM, Ferrie PJ, King DR. Development and clinical practice. Am | Respir Crit Care Med. 2009;180(1):59-
and validation of the Mini Asthma Quality of Life Questionnaire. 99.
Eur Respir J. 1999;14(1):32-8. 20. Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A,
19. Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA, et al. Standardisation of spirometry. Eur Respir J. 2005;26(2):319-38.
Busse WW, et al. An official American Thoracic Society/Euro- 21. Schatz M, Kosinski M, Yarlas AS, Hanlon ], Watson ME, Jhingran P.
pean Respiratory Society statement: asthma control and ex- The minimally important difference of the Asthma Control Test. |
acerbations: standardizing endpoints for clinical asthma trials Allergy Clin Immunol. 2009;124(4):719-23 el.

REVISTA PORTUGUESA DE IMUNOALERGOLOGIA



