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Failure of asthma control can result from a complex 
interaction between variables such as patient-related factors 
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(ie, adherence to treatment), disease-related factors (ie, 
comorbidities and aggravating factors), and deficient diffusion 
and implementation of guidelines [1,2]. Asthma-associated 
comorbidities have a significant impact on patients’ quality of 
life [2,3]. The coexistence of potentially worsening processes 
is frequent in asthmatic patients, especially in those with 
difficult-to-control asthma [4-6]. Therefore, clinicians should 
be prepared not only to treat asthma, but also to properly assess 
and treat associated comorbidities and aggravating factors, as 
recommended by clinical guidelines [7-10].

The objectives of this study were to establish a consensus 
opinion of an expert panel using a modified Delphi procedure 
and to study the assessment and management of comorbidities 
and aggravating factors contributing to poor control of asthma, 
for which there is currently no strong opinion or evidence to 
support them. The project involved a scientific committee 
made up of 3 coordinators and 12 experts in respiratory 
medicine, allergology, and primary care and a panel of 60 
experts selected by the scientific committee.

Using the brainwriting methodology, the scientific 
committee discussed some of the comorbidities and 
aggravating factors associated with insufficient asthma 
control for which current evidence is insufficient: pregnancy 
and menstruation, bronchiectasis, tracheobronchomalacia, 
anxiety and depression, nasal polyposis, functional dyspnea, 
vocal cord dysfunction, obesity, diabetes, gastroesophageal 
reflux, obstructive sleep apnea (OSA) syndrome, and 
smoking [7-10]. Each of the 12 experts reviewed the 
available evidence on these comorbidities and presented 
the information in 12 face-to-face meetings throughout 
Spain. Five medical professionals with experience in the 
management of asthma participated in each meeting, whose 

objective was to identify the main controversies regarding 
the management of these comorbidities.

Based on the conclusions drawn from the meetings, a 
questionnaire of 59 items was prepared for consensus by 
a panel made up of the 60 participants from the discussion 
meetings. A unique 9-point ordinal Likert-type scale was 
proposed to respond to the tiems (1 to 3, disagreement; 4 to 
6, no agreement or disagreement; and 7 to 9, agreement). No 
consensus was defined as scores in the 1-3 range by a third 
or more of the panelists and in the 7-9 range by another third 
or more. Consensus was defined as scores within the 3-point 
range by two-thirds or more of the respondents (1-3 or 7-9) 
containing the median. The type of consensus achieved on 
each item was determined by the median value of the score 
(agreement if the median was ≥7, disagreement if the median 
was ≤3, and uncertainty if the median was between 4 and 6).

After 2 rounds, a consensus was reached on 53 of the 59 
items (89.8%, all in agreement). There was neither agreement 
nor disagreement for the remaining 6 items (10.2%). The 
Table shows the items with the highest degree of consensus 
achieved by the experts after 2 rounds. The result obtained in 
the 59 items is shown in the supplementary material.

Consensus was high for most of the items proposed. All 
panelists agreed that it is necessary to ask asthmatic patients 
if they smoke. Although most panelists considered smoking to 
be a comorbidity that may be present in patients with asthma, 
they considered that not all smokers with asthma-compatible 
symptoms have asthma. All panelists also agreed that patients 
with severe asthma should be asked specific questions about 
the presence of chronic rhinitis with or without polyposis.

Other comorbidities for which there was a high degree of 
consensus included bronchiectasis, tracheobronchomalacia, 

Table. Items With the Highest Degree of Consensus Achieved After the 2 Rounds

 Median Agreement, 
 (IQR) %

Pregnancy and menstruation: It is essential that pregnant women with asthma do not discontinue  
their asthma maintenance treatment and follow-up visits. 9 (0) 98.75

Bronchiectasis: Bronchiectasis should be suspected (and therefore chest HRCT requested) in patients  
with asthma and bronchial hypersecretion. 9 (1) 93.75

Anxiety and depression: In patients with associated psychomorbidity, adherence to antiasthmatic therapy  
should be assessed as objectively as possible (by TAI and/or medication withdrawal record). 9 (1) 92.50

Nasal polyposis: All patients with severe asthma should be asked specific questions about the presence of  
chronic rhinitis with or without polyposis. 9 (0) 100.00

Functional dyspnea: In the diagnostic evaluation of functional dyspnea as a cause of poorly controlled  
asthma, organic causes of poorly controlled asthma should be ruled out. 9 (1) 97.50

Obesity: Obesity favors the overdiagnosis of asthma, making the use of an objective diagnostic  
methodology essential. 9 (1) 95.00

Gastroesophageal reflux: Gastroesophageal reflux should be ruled out as part of the usual clinical practice of 
any asthmatic patient (especially in the cough variant of asthma, severe asthma, and poorly controlled asthma). 9 (1) 97.50

Smoking: When taking the clinical history, the physician should ask asthmatic patients about their smoking habit,  
both in its conventional form and in other forms (eg, electronic cigarettes, hookahs, pipes). 9 (0) 100.00

Abbreviations: HRCT, high-resolution computed tomography; TAI, test of adherence to inhalers.
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anxiety and depression, nasal polyposis, functional dyspnea, 
vocal cord dysfunction, and OSA. Most of the panelists agreed 
that these comorbidities should be appropriately assessed 
in patients with asthma, especially in patients with difficult-
to-control asthma, as follows: high-resolution computed 
tomography for bronchiectasis; fiberoptic bronchoscopy for 
diagnosis of tracheobronchomalacia and excessive dynamic 
airway collapse; specific questionnaires for anxiety and 
depression (Hospital Anxiety and Depression Scale, State-
Trait Anxiety Inventory, and Beck Depression Inventory); 
nasal endoscopy for diagnosis of polyposis; stress test or the 
Nijmegen questionnaire for functional dyspnea; Pittsburg index 
questionnaire and laryngoscopy for vocal cord dysfunction; and 
the STOP-Bang questionnaire for OSA screening. On the other 
hand, panelists did not reach consensus on the recommended 
diagnostic methods for obesity and gastroesophageal reflux. 
Interestingly, while panelists agreed to use objective tests to 
diagnose asthma in obese patients, no agreement was reached 
on the recommendation to use the methacholine test as an 
objective methodology in this population.

A high degree of consensus was also achieved for 
management of these comorbidities. Panelists agreed on 
the following: use of macrolides in asthmatic patients with 
bronchiectasis; respiratory reeducation techniques for 
functional dyspnea; speech therapy and inspiratory muscle 
rehabilitation for vocal cord dysfunction; and proton pump 
inhibitors and antireflux measures for gastroesophageal reflux. 
Although most panelists agreed that patients with severe 
or uncontrolled asthma and at least moderate OSA should 
be treated with continuous positive airway pressure, they 
considered that there is not enough evidence to recommend 
this strategy in mild OSA. Panelists agreed that the choice 
of biological drug for patients with severe asthma and nasal 
polyposis is determined by its efficacy in nasal polyposis. In 
addition, they agreed that in obese patients, it is preferable to 
select biologic drugs that can be adjusted for weight. Most 
panelists also agreed that anxiolytics should not be withdrawn 
when the asthmatic patient has an exacerbation. They also 
agreed that in premenstrual asthma, the dose of maintenance 
therapy should be increased both in the days before and during 
menstruation and that pregnant women should not discontinue 
maintenance treatment for asthma.

The high degree of consensus reached by the panel of 
experts shows the importance of comorbidities in the control 
of asthma for the medical community. The panelists agreed on 
the most important aspects of the diagnosis and treatment of 
these comorbidities, although it is still necessary to increase 
the level of evidence with respect to treatment of some of 
them, especially through studies carried out in clinical practice.
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Hypersensitivity reactions (HRs) during perioperative 
procedures have an estimated prevalence of 1:10 000 to 
1:20 000 cases [1]. In previous studies, neuromuscular 
blocking agents (NMBAs) were the most frequent cause 
of perioperative HRs in countries such as France, Norway, 
and Belgium, as were ß-lactam antibiotics in the United 
States [1,2]. Studies in Spain and the United Kingdom also 
showed that ß-lactam antibiotics were the main culprit of 
perioperative HRs [3,4]. Colloid solutions are a less frequent 
cause of severe perioperative HRs, involving up to 4% of 
cases [2]. However, recent data showed that the rate of 
anaphylaxis per administration was equal to that of the most 
frequently involved NMBA, rocuronium, at 6.2 per 100 000 
administrations in the United Kingdom [5,6].

Among the colloids, gelatins are the most frequently 
involved triggers (95% of cases), followed by dextrins, 
albumin, and hydroxyethyl starch solutions [7]. Gelatins 
are heterogeneous mixtures of polypeptides produced by 
hydrolysis of bovine collagen.

We report the case of a fatal perioperative HR caused 
by an intravenous gelatin infusion. A 65-year-old white man 
underwent surgery for type A aortic dissection in January 2018. 
He experienced several postoperative complications requiring 
mechanical ventilation, tracheostomy, and prolonged intensive 
care unit stay (total, 40 days). During this period, he received 
a colloid containing succinylated gelatin (40 mg/mL), which 
he tolerated well. Six days after discharge from hospital, in 
March 2018, the patient was readmitted with surgical wound 
infection. Blood culture was positive for Staphylococcus 
aureus. Intravenous cloxacillin was initiated, and the patient 


