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Background: Asthma is a chronic respiratory disease and is often associated 
with multiple comorbidities. The causal relationship between asthma and these 
comorbidities is still unclear. This study aimed to investigate the association 
between genetically predicted asthma and common comorbidities.

Methods: After searching PubMed and GWAS summary statistics, we  identified 
26 comorbidities of asthma. The causal relationship between asthma and 
comorbidities was assessed in two independent GWASs by bidirectional Mendelian 
randomization, followed by validation of the results using a multivariate Mendelian 
randomization analysis and several sensitivity analyses.

Results: In the bidirectional Mendelian randomization analysis, chronic 
sinusitis [odds ratio (OR)  =  1.54, p  =  1.40  ×  10−5], atopic dermatitis (OR  =  1.36, 
p  =  9.37  ×  10−21), allergic conjunctivitis (OR  =  2.07, p  =  4.32  ×  10−6), and allergic 
rhinitis (OR  =  1.53, p  =  5.20  ×  10−6) were significantly associated with increased 
asthma risk. Hyperthyroidism (OR  =  1.12, p =  0.04) had a potential increased risk 
for asthma. For the reverse direction, asthma showed significant associations 
with an increased risk of chronic obstructive pulmonary disease (OR  =  1.24, 
p  =  2.25  ×  10−9), chronic sinusitis (OR  =  1.61, p  =  5.25  ×  10−21), atopic dermatitis 
(OR  =  2.11, p  =  1.24  ×  10−24), allergic conjunctivitis (OR  =  1.65, p  =  6.66  ×  10−35), 
allergic rhinitis (OR  =  1.90, p =  2.38  ×  10−57), and a potential higher risk of allergic 
urticaria (OR  =  1.25, p =  0.003).

Conclusion: This study suggested a significant bidirectional association of 
chronic sinusitis, atopic dermatitis, allergic conjunctivitis, and allergic rhinitis 
with asthma. In addition, hyperthyroidism was associated with an increased 
risk of asthma and asthma increased the risk of chronic obstructive pulmonary 
disease and allergic urticaria.
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1 Introduction

Asthma is a heterogeneous disease, usually characterized by 
chronic airway inflammation. It is defined by the history of 
respiratory symptoms, such as wheeze, shortness of breath, chest 
tightness and cough, that varyover time and in intensity, together 
with variable expiratory airflow limitation (1). Patients with 
asthma tend to suffer from more pulmonary and extrapulmonary 
comorbidities, including obstructive sleep apnea, sleep disorders, 
and obesity (2–4), which can affect asthma clinical symptoms and 
severity, increasing healthcare costs (5, 6). At the same time, 
allergic and non-allergic comorbidities of asthma are also of 
increasing interest as they may be  highly relevant to the 
pathophysiological mechanisms of asthma (7, 8).

Recognition and appropriate management of comorbidities 
appear to improve asthma outcomes (9). However, it is not clear 
whether these conditions contribute to the development of 
asthma, share genetic and environmental factors with asthma, or 
may be biased by confounding variables and inaccurate data. On 
the other hand, since asthma is still a poorly understood disease, 
it is possible to shed light on the pathophysiological mechanisms 
of asthma by studying the relationship between comorbidities 
and asthma.

However, it is difficult to elucidate the causal relationship 
between asthma and these comorbidities because observational 
studies are often susceptible to potential residual confounding 
and reverse causality issues. Well-designed randomized 
controlled trials (RCTs) are the gold standard for causal inference, 
but they are costly, laborious, and have practical and ethical 
limitations. Better methods are therefore required to evaluate the 
causal relationship between asthma and comorbidities to 
comprehend the etiology of asthma and improve clinical 
outcomes for patients.

Mendelian randomization (MR) is an emerging method for 
reliable causal inference by using genetic variations that are 
robustly associated with exposures as instrumental variables 
(IVs) (10). MR minimizes confounding and reverse causality bias 
because genetic variations are randomly assigned and fixed 
prenatally, independent of disease onset and progression. 
Therefore, Mendelian randomization is a new cost-effective 
method to assess the reliable causal relationship between asthma 
and comorbidities.

Some comorbidities, including gastrointestinal disorders, 
atopic dermatitis, obesity, insomnia, and epilepsy, have been 
investigated in previous MR studies (11–15). To date, most 
comorbidities have not been evaluated using the MR approach. 
Leveraging large-scale genome-wide association studies 
(GWAS)‘s summary data, this study aims to explore the causal 
relationship between 26 comorbidities and asthma in a 
two-sample MR framework.

2 Methods

2.1 Study design

Figure  1 provides an overview of the study design. Initially, 
we searched Pubmed to identify possible comorbidities with asthma. 
Then, we explored the associations of comorbidities with asthma in 
two independent GWAS studies using bidirectional MR analysis. 
We also validated the results by multivariate Mendelian randomization 
analysis and several sensitivity analyses. Finally, we combined the 
discovery and replication datasets and concluded. The analysis process 
complies with STROBE-MR guidelines (Supplementary Table S1) (16).

2.2 Selection of comorbidities

We searched primary studies, meta-analyses, and reviews reporting 
asthma-related comorbidities from PubMed. All included studies were 
published in English up to March 1, 2023. The following search terms 
were used in combination: “asthma,” “comorbidities,” “prevalence,” and 
“association.” A total of 29 comorbidities were retrieved. After 
searching the GWAS catalog (17), MRC-IEU OpenGWAS project (18), 
and the FinnGen study (19), three comorbidities were excluded 
because complete GWAS summary statistics were not available or 
contained fewer than 2,000 cases (Table 1).

2.3 Data source

At the discovery stage, GWAS summary statistics for asthma were 
extracted from UK Biobank (including 56,167 asthma cases and 
352,255 controls) (22). Asthma cases were defined based on self-
reported questionnaires, hospital records (ICD-9 and ICD-10), and 
primary care records. We also extracted data from the Trans-National 
Asthma Genetic Consortium (TAGC) for replication, including 56 
studies of subjects of European ancestry (19,954 asthma cases and 
107,715 controls) (23). Asthma was defined based on doctor’s 
diagnosis and/or standardized questionnaires.

In two-sample MR, the presence of sample overlap can result in an 
inflated type 1 error. To avoid sample overlap, instrumental variables of 
body mass index were obtained from the Genetic Investigation of 
Anthropometric Traits (GIANT) Consortium (20), inflammatory bowel 
disease (including ulcerative colitis and Crohn’s disease) data from the 
International Inflammatory Bowel Disease Genetics Consortium 
(IIBDGC) (21), and other comorbidities data from the FinnGen study 
(19). Participants in all studies were of European ancestry.

2.4 Selection of instrumental variables

The three main assumptions of Mendelian randomization should 
be met when selecting instrumental variables (Supplementary Figure S1). 
We extracted single nucleotide polymorphisms (SNPs) related to each 
trait at the significance level of p < 5 × 10−8. Since few SNPs were related 
to asthma at the p < 5 × 10−8 level for allergic urticaria, heart failure, 
gastroesophageal reflux disease, peptic ulcer, irritable bowel syndrome, 
anxiety, epilepsy, insomnia, and osteoporosis, the genetic 
instrumentation was set at p < 1 × 10−5 to perform sensitivity analysis.

Abbreviations: BMI, Body mass index; CI, Confidence interval; COPD, Chronic 

obstructive pulmonary disease; GWAS, Genome-wide association study; IVW, 

Inverse-variance weighted; MR, Mendelian randomization; MRC-IEU, Medical 

Research Council Integrative Epidemiology Unit; MR- PRESSO, MR pleiotropy 

residual sum and outlier; OR, Odds ratio; SNP, Single nucleotide polymorphism; 

TAGC, Trans-National Asthma Genetic Consortium; UKBB, UK Biobank.
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To minimize the influence of linkage disequilibrium (LD) between 
the SNPs, a stringent condition (r2 < 0.001 and 10,000 kb clumping 
distance) was set to ensure that the genetic instruments selected were 
conditionally independent of each other, only the SNPs with the 
lowest p-values were kept. For each SNP, the F statistic (F = beta2/se2) 
was used to assess weak instrumental variable bias.

Next, we  extracted exposure IVs from the outcome data and 
performed data harmonization to ensure that SNPs effects 
corresponded to the same alleles for both exposure and outcome data. 
Detailed information on the SNPs used as instrumental variables can 
be found in Supplementary Tables S2, S3.

2.5 Statistical analysis

In this study, the main MR analysis was performed using the 
multiplicative random-effects inverse-variance weighted (IVW) 
method, despite the assumption that all SNPs are valid instrumental 

variables susceptible to potential pleiotropic effects (24). We  also 
repeated the analysis using weighted median (WM) and MR-Egger 
regression. The WM is based on the assumption that 50% of the 
information from the IVs is valid (25). MR Egger regression assumes 
all instrumental variables to be invalid and can produce estimates after 
accounting for horizontal pleiotropy (26). Then, we  assessed the 
heterogeneity and pleiotropy of individual SNPs by Cochran Q 
statistic and MR-Egger intercept test. We  performed a series of 
sensitivity analyses that allowed for valid estimates when horizontal 
pleiotropy existed (18). The MR-PRESSO method identifies and 
corrects outliers and provides adjusted IVW results (27). We also 
applied Causal Analysis Using Summary Effect Estimates (CAUSE), a 
new MR method that accounts for correlated and uncorrelated 
horizontal pleiotropic effects and can avoid more false positives (28). 
Additionally, given the potential interaction between chronic sinusitis, 
atopic dermatitis, allergic conjunctivitis, and allergic rhinitis (8, 29), 
we performed multivariate MR to adjust for potential interactions 
between these diseases and to estimate their relationship with asthma.

FIGURE 1

Study design and workflow. GWAS, genome-wide association study; MR, Mendelian randomization; UKBB, UK Biobank; TAGC, Trans-National Asthma 
Genetic Consortium.
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The Bonferroni-corrected significance level of p < 1.9 × 10−3 
(0.05/26 traits) was used. The significant association was defined as 
the p-value less than 1.9 × 10−3 in at least one method, with the same 
direction of effect in the other methods, and which can be repeated 
in another dataset. p-values between 1.9 × 10−3 and 0.05 in at least 
one method were considered to be potential associations, with the 
same direction of effect in the other methods, and replicable in 
another data set. Other situations are considered to have no clear 
association. All statistical analyses were performed using the 
“TwoSampleMR” (18), “MVMR” (30), and “CAUSE” (28) packages 
in R Software 4.1.3.

3 Results

3.1 Overview

We included 26 comorbidities to explore their potential causal 
relationship with asthma. The number of SNPs varied from 3 to 163. 
The obesity trait included the obesity cohort from the FinnGen study 
and the BMI data from the GIANT consortium. The data sources are 
summarized in Table 1. The F-statistic for each IV was greater than 10, 
indicating a low likelihood of weak instrument bias 
(Supplementary Tables S2, S3). The results of the causal association 

TABLE 1 Characteristics of the GWAS summary data.

Comorbidity Data source Sample size N cases N controls PMID

Respiratory tract/pulmonary comorbidities

  Obstructive sleep apnea FinnGen-R8 341,071 33,423 307,648

  Chronic obstructive pulmonary 

disease

FinnGen-R8 299,999 16,410 283,589

  Chronic sinusitis FinnGen-R8 273,192 14,639 258,553

Allergic comorbidities

  Atopic dermatitis FinnGen-R8 318,873 11,964 306,909

  Allergic conjunctivitis FinnGen-R8 342,499 18,321 324,178

  Allergic rhinitis FinnGen-R8 340,880 9,707 331,173

  Allergic urticaria FinnGen-R8 333,382 2,112 331,270

Cardiovascular comorbidities

  Hypertension FinnGen-R8 342,439 98,683 243,756

  Hypertensive heart disease FinnGen-R8 251,171 7,415 243,756

  Heart failure FinnGen-R8 341,561 23,622 317,939

  Coronary heart disease FinnGen-R8 342,499 39,036 303,463

Metabolic comorbidities/trait

  Type 2 diabetes FinnGen-R8 332,321 49,114 283,207

  Hyperthyroidism FinnGen-R8 340,964 7,209 333,755

  Autoimmune-related 

hypothyroidism

FinnGen-R8 287,247 36,321 250,926

  Obesity FinnGen-R8 342,400 18,330 324,070

  Body mass index Locke et al. (20) GIANT Consortium 322,154 25673413

Gastrointestinal comorbidities

  Gastroesophageal reflux disease FinnGen-R8 315,123 22,867 292,256

  Peptic ulcer FinnGen-R8 300,496 8,240 292,256

  Irritable bowel syndrome FinnGen-R8 284,799 8,116 276,683

  Ulcerative colitis Liu et al. (21) IIBDGC 27,432 6,968 20,464 26192919

  Crohn’s disease Liu et al. (21) IIBDGC 20,883 5,956 14,927 26192919

Psychiatric and neurological comorbidities

  Depression FinnGen-R8 338,111 38,225 299,886

  Anxiety FinnGen-R8 329,077 21,519 307,558

  Epilepsy FinnGen-R8 275,016 10,354 264,662

  Insomnia FinnGen-R8 340,820 3,514 337,306

Musculoskeletal comorbidities

  Osteoporosis FinnGen-R8 332,020 6,303 325,717

GIANT, Genetic Investigation of Anthropometric Traits (GIANT) Consortium; IIBDGC, International Inflammatory Bowel Disease Genetics Consortium.
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found between comorbidity and asthma in UK Biobank are 
summarized in Figures 2, 3 and Supplementary Tables S4, S5.

3.2 The causal effect of comorbidities on 
asthma

Regarding the 26 tested comorbidities, genetically predicted 
chronic sinusitis (UKBB: OR = 1.54, p = 1.40 × 10−5; TAGC: OR = 1.71, 
p = 7.11 × 10−3), atopic dermatitis (UKBB: OR = 1.36, p = 9.37 × 10−21; 
TAGC: OR = 1.50, p = 9.25 × 10−11), allergic conjunctivitis (UKBB: 
OR = 2.07, p = 4.32 × 10−6; TAGC: OR = 1.69, p = 1.10 × 10−7), and allergic 
rhinitis (UKBB: OR = 1.53, p = 5.20 × 10−6; TAGC: OR = 1.84, 
p = 1.06 × 10−5) were significantly associated with a higher risk of 
asthma. There was a potential association between hyperthyroidism 
and the increased risk of asthma (UKBB: ORMR-Egger = 1.12, p = 0.04; 
TAGC: ORMR-Egger = 1.19, p = 0.01). Because horizontal pleiotropy was 
observed in the associations of chronic sinusitis and asthma, 
we performed MR-PRESSO and CAUSE analysis to evaluate the results. 
After removing outliers by MR-PRESSO, the relationship remained 
stable in UKBB (OR = 1.26, p = 7.46 × 10−5). However, the relationship 
did not withstand MR-PRESSO corrected in TAGC (OR = 1.32, 
p = 0.094). In the CAUSE-corrected results, this relationship remains 
robust (UKBB: OR = 1.20, p = 1.59 × 10−6; TAGC: OR = 1.22, p = 0.005).

3.3 The causal effect of asthma on 
comorbidities

We found that genetically predicted asthma had an increased risk 
of COPD (UKBB: OR = 1.24, p = 2.25 × 10−9; TAGC: OR = 1.25, 

p = 9.08 × 10−11), chronic sinusitis (UKBB: OR = 1.61, p = 5.25 × 10−21; 
TAGC: OR = 1.64, p = 1.22 × 10−13), atopic dermatitis (UKBB: 
OR = 2.11, p = 1.24 × 10−24; TAGC: OR = 1.60, p = 8.06 × 10−5), allergic 
conjunctivitis (UKBB: OR = 1.65, p = 6.66 × 10−35; TAGC: OR = 1.44, 
p = 1.50 × 10−11), and allergic rhinitis (UKBB: OR = 1.90, p = 2.38 × 10−57; 
TAGC: OR = 1.76, p = 2.31 × 10−25). We  also observed possible 
pleiotropy for the relationship between asthma and chronic sinusitis. 
The relationship remained stable in MR-PRESSO corrected results 
(UKBB: OR = 1.53, p = 3.73 × 10−15; TAGC: OR = 1.51, p = 1.13 × 10−6). 
The results were confirmed in CAUSE (UKBB: OR = 1.38, 
p = 1.15 × 10−12; TAGC: OR = 1.17, p = 0.006). There was potential 
evidence to support that genetically predicted asthma could increase 
allergic urticaria risk (UKBB: OR = 1.25, p = 0.003; TAGC: OR = 1.27, 
p = 0.017).

3.4 Results for multivariable Mendelian 
randomization

Since certain phenotypes of chronic sinusitis, atopic dermatitis, 
allergic conjunctivitis, and allergic rhinitis are characterized by 
Th2-dominant inflammatory pathways and the coexistence of these 
diseases has been reported in observational studies (8, 29, 31, 32), 
we used multivariate analysis to adjust for potential interactions of 
these diseases. After adjusting for other diseases, chronic sinusitis 
(UKBB: OR = 1.35, p = 6.28 × 10–5; TAGC: OR = 1.49, p = 1.69 × 10−4) 
and atopic dermatitis (UKBB: OR = 1.20, p = 0.002; TAGC: OR = 1.19, 
p = 0.038) still had an effect on increased asthma risk, and the results 
were consistent across the two asthma GWAS datasets, suggesting that 
this causal relationship is robust. In the TAGC dataset, allergic rhinitis 
was associated with an increased risk of asthma (OR = 1.6, p = 0.006), 

FIGURE 2

The causal effect of comorbidities on asthma in (A) UK Biobank datasets and (B) TAGC datasets. *: p  <  0.05, **: p  <  1.9  ×  10−3. IVW, inverse-variance 
weighted; MR-PRESSO, MR pleiotropy residual sum and outlier.
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which was not present in the UKBB dataset. For allergic conjunctivitis, 
there was no significance in either dataset (Figure 4).

4 Discussion

In this study, the largest number of comorbidities with asthma was 
assessed in a Mendelian randomization analysis. There is a 
bidirectional causal relationship between chronic sinusitis, atopic 
dermatitis, allergic conjunctivitis, allergic rhinitis and asthma. 
Hyperthyroidism potentially increases the risk of asthma. In the 
reverse direction, asthma was significantly associated with a higher 
risk of chronic obstructive pulmonary disease (COPD) and a potential 
association with allergic urticaria. Comorbidities make the 
management and treatment of asthma more difficult. Overall, these 
findings provide a promising strategy for asthma research and clinical 
decision-making.

The coexistence of asthma with chronic sinusitis, atopic 
dermatitis, allergic conjunctivitis, and allergic rhinitis has been 
reported in previous clinical studies (33, 34). Asthma had a strong 
and consistent association with chronic sinusitis (35). Abnormal 
sinus CT scans were found in all patients with severe steroid-
dependent asthma and 88% of patients with mild-to-moderate 
asthma (36). Meanwhile, a cohort study showed that asthma was a 
major factor in the recurrence of chronic sinusitis (37). 49.7% of 
patients with atopic dermatitis have combined asthma (38). Up to 
40% of patients with allergic rhinitis (AR) report asthma symptoms 
and up to 80% of patients with asthma have symptomatic AR (39). 
It has been suggested that type 2 inflammation is a common feature 
of asthma and many atopic diseases, and similar to asthma, these 
four diseases are characterized by upregulation of type 2 cytokines, 

IgE-mediated release of immune mediators, and epithelial or 
epidermal barrier dysfunction (7, 8). Therapies that target type 2 
inflammation, such as dupilumab, have shown improvement in 
patients with AD, asthma, or CRSwNP (40). These results support 
the hypothesis that targeting the drivers of type 2 inflammation 
may be  beneficial in a variety of allergic diseases. The unified 
airway hypothesis proposes that upper and lower airway diseases, 
such as chronic sinusitis, allergic rhinitis, and asthma, are closely 
related pathophysiologically, reflecting a single pathologic process 
manifesting at different locations within the airway (41). However, 
the relationship between these diseases remains unclear. In this 
MR study, we found a significant bidirectional causal relationship 
of asthma with chronic sinusitis, atopic dermatitis, allergic 
conjunctivitis, and allergic rhinitis. After correction for pleiotropy 
and multivariate MR, the increased risk of asthma by chronic 
sinusitis and atopic dermatitis remained significant, providing new 
directions for the prevention and treatment of asthma and 
atopic diseases.

Asthma and COPD are the most common lung diseases with 
a significant economic and health burden. The two diseases share 
some clinical features and physiological abnormalities, including 
coughing, wheezing, dyspnea, and airflow obstruction. The 
asthma-COPD overlap (ACO) has been at the center of the debate 
for decades, with the Dutch hypothesis suggesting that asthma 
and COPD are manifestations of the same underlying disease, 
and the British hypothesis suggesting that the two diseases are 
distinct entities arising from different mechanisms (42, 43). Some 
patients with asthma, especially smokers, develop fixed airflow 
obstruction and COPD in their later years. Some COPD patients 
have clinical characteristics similar to asthma, but the 
development of asthma is less common in these patients (44). 

FIGURE 3

The causal effect of asthma on comorbidities in (A) UK Biobank datasets and (B) TAGC datasets. *: p  <  0.05, **: p  <  1.9  ×  10−3. IVW, inverse-variance 
weighted; MR-PRESSO, MR pleiotropy residual sum and outlier.
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Similarly, our study did not find a causal relationship between 
COPD and higher asthma risk, but in the reverse direction, 
genetic asthma predisposition was significantly associated with 
increased COPD risk. This finding may provide new ideas for 
elucidating the pathophysiological mechanisms of ACO.

Previous studies have suggested that thyroid disease may be a 
non-respiratory comorbidity of asthma (4, 34, 45, 46). Animal studies 
show reduced allergen-induced inflammatory responses in 
thyroidectomized rats (47). Thyroid hormone can induce a 
proliferative airway smooth muscle phenotype that may enhance 
airway smooth muscle remodeling in asthma (48). In this MR study, 
we found a potential association between hyperthyroidism and an 
increased risk of asthma. However, there is a lack of large-scale studies 
evaluating the relationship between hyperthyroidism and asthma, and 
further studies are still needed.

A higher incidence of asthma has been found in obese 
individuals in observational studies (49, 50), with contradictory 
findings (51–53). In this study, we used the obesity cohort from 
the FinnGen study and BMI data from the GIANT consortium to 
investigate the relationship between obesity and asthma. BMI was 
significantly associated with asthma in the UKBB cohort, but the 
association was not stable in the TAGC. There was also no 
evidence of a genetic link between obesity and asthma when 
using the FinnGen obesity cohort. Another MR study suggested 
that asthma may be overdiagnosed in obese individuals because 
of wheezing, which may contribute to previous inconsistent 
results (54). Overall, a causal relationship between obesity and 
asthma cannot be determined in our MR study.

Traditional clinical studies are susceptible to confounding 
factors and various biases. The main advantage of Mendelian 

randomization is the ability to make causal inferences. Previous 
Mendelian randomization studies of asthma and comorbidities 
had some limitations that biased the results of the analysis, such 
as overlapping samples in the studies that can lead to an increased 
risk of category 1 error (11, 12), or not validated in another 
dataset (55–57). Our MR study avoided sample overlap by 
selecting new large-scale GWAS data, performing several 
sensitivity analyses, and validating results in another large-scale 
independent database, which greatly improved the reliability of 
our conclusions.

Our study also has several limitations. First, as with all MR 
studies, pleiotropy is a challenge in the MR analysis. As in chronic 
sinusitis, we conducted several sensitivity analyses and made different 
assumptions about the possible pleiotropy. Second, we  did not 
perform a correlation analysis between asthma types and severity with 
comorbidities, as the main objective of this study was to explore the 
existence of a causal relationship. Finally, given that our findings were 
restricted to Europeans, the conclusion might not be  directly 
generalized to other populations. To assess the association between 
comorbidities and asthma in other ethnic groups, further studies 
are needed.

In conclusion, we  have shown that several comorbidities are 
strongly associated with asthma. Managing these comorbidities 
through multidisciplinary collaboration may lead to better clinical 
asthma outcomes. More prospective studies of these comorbidities are 
needed, which may also have implications for understanding the 
mechanisms of asthma. There is also a need for clinical trials that 
investigate the effects of medications targeting the central pathways of 
allergic disease. Asthma management strategies should 
be individualized and should not only focus on the asthma itself.

FIGURE 4

The results of multivariable Mendelian randomizations in (A) UK Biobank datasets and (B) TAGC datasets. Red text denotes the P-value for this 
comorbidity is less than 0.05. OR, odds ratio.
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5 Conclusion

In this MR study, we  comprehensively evaluated the causal 
relationship between asthma and comorbidities. There is a 
bidirectional causal relationship between chronic sinusitis, atopic 
dermatitis, allergic conjunctivitis, allergic rhinitis and asthma. In 
addition, genetically predicted hyperthyroidism increases the risk 
of asthma while asthma is associated with an increased risk of 
COPD and allergic urticaria. This emphasizes the importance of 
assessing comorbidities as part of routine diagnosis and 
management, and the need for an integrated, multidisciplinary 
approach to treatment to address the underlying comorbidities, 
particularly in allergic disease.
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