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Abstract  

The prevalence of non-communicable chronic diseases  has been on the 

rise and the co-occurrence of morbidities is becomi ng more common. 

Multimorbidities are found more frequently among wo men, those with 

a history of mental disorders, lower level of schoo ling, and 

unfavorable socioeconomic condition .  Physical inactivity, smoking 

and obesity are also associated with multimorbiditi es. Its 

occurrence is directly related to the age, affectin g the majority 

of the individuals with more than 50 years. It is i mportant to 

consider the possibility of comorbid conditions tha t aggravate, 

complicate or simulate the symptoms of the disease in the face of a 

patient with asthma and poor response to treatment.  Among subjects 

with asthma, some conditions stand out as the most frequent: 

chronic rhinitis or rhinosinusitis, gastroesophagea l reflux 

disease, obstructive sleep apnea syndrome, obesity,  and 

cardiovascular disorders. Comorbidities reduce the chances of 

optimal asthma control. It is essential to assess a nd manage 

properly these complex situations, choosing wisely preventive 

strategies and treatment options to avoid adverse e vents and 

optimize outcomes. Medications for asthma have the potential to 

worsen cardiovascular conditions, while beta-adrene rgic receptor 

blockers and angiotensin conversion enzyme inhibito rs used for 

cardiovascular conditions, can worsen asthma. Handl ing properly 

these cases will save lives and resources. However,  there are 

multiple gaps in knowledge requiring investigation in this field to 

inform integrated care pathways and policies. It is  likely 

information may be obtained from real life studies and electronic 

medical databases. Communications between the provi ders and 

patients may be facilitated by electronic technolog y, opening a 

large window for guided self-management. 

Keywods  

Asthma, comorbidities, multimorbidities, chronical diseases, 

polypharmacy, management 
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Abbreviations  

Angiotensin conversion enzyme inhibitors (ACE inhib itors) 

Cardiovascular diseases (CVD) 

Chronic diseases (CD) 

Chronic rhinitis (CRS) 

Chronic respiratory diseases (CRD)  

Diabetes mellitus  (DM) 

Dysfunctional breathing (DB) 

Gastroesophageal reflux disease (GERD) 

Ischemic heart disease (IHD)  

Low-grade systemic inflammation (LGSI) 

Obstructive sleep apnea syndrome (OSAS) 

Vocal cord dysfunction (VCD) 
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Introduction                                          

 

 

“People are living longer, but with more disease” [1]  

 

The health profile of the population has changed gl obally, as 

better living conditions are achieved. Although cha nges have 

occurred unevenly, maternal-fetal, nutritional, and  communicable 

disease mortality rates have been steadily declinin g in the vast 

majority of countries, leading to increased life ex pectancy. As a 

consequence of this phenomenon, the occurrence of n on-

communicable chronic diseases has been growing and as they are 

diseases of slow progression and long duration they  have been 

changing the health scenario worldwide [2] .  It is estimated that 

by the year 2025, 75 to 80% of the population over 60 will 

present at least one chronic disease .  Therefore, the proportion 

of patients with multiple morbidities, complex ther apeutic 

regimens, inadequate control of symptoms and higher  chances of 

complications will continue on rising [2,3]. Accord ing to data 

from the World Health Organization and the Global B urden of 

Disease Study, neoplasms, cardiovascular diseases ( CVD), chronic 

respiratory diseases (CRD) and diabetes mellitus (D M) currently 

represent the main causes of morbidity, disability and death 

around the world [2,4,5] .  Chronic respiratory diseases occupy the 

third position in this ranking, accounting for 3.54  million 

deaths/year  [4], with asthma being the third most prevalent 

disease in the group and responsible for a high bur den and impact 

on people's lives: there are more than 13 million y ears of 

productive life lost as a result of disability link ed to asthma 

[5] . 

 

Asthma burden is a result of increased severity, la ck of 

disease control, poorer quality of life, and greate r need for 
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health services. This happens, among other things, because some 

patients, even receiving the best possible treatmen t, do not 

achieve control of the disease. In general, they ar e patients with 

difficult-to-treat asthma and the poor response to treatment may be 

related to the presence of aggravating factors such  as lack of 

access to medications or poor adherence to treatmen t, inadequate 

technique of inhalation, persistent environmental e xposure to 

aeroallergens and/or airway irritants, psychosocial  factors, and 

the presence of coexisting morbidities [6] .  The identification and 

management of these factors are part of the recomme ndations for the 

adequate management of asthma, as they are associat ed to the 

improvement of disease outcomes [7] . Those who do not show 

improvement of control after this approach, while u sing a high dose 

of inhaled corticosteroids combined with other cont roller 

medication are considered to present treatment-resi stant severe 

asthma patients [8], for whom new treatment alterna tives may be 

employed according to their phenotype [9] .  

  

  Thus, the aim of this article is to discuss the m ost relevant 

aspects of comorbidities in asthma and present a su ggestion of an 

approach for more complex cases due to the associat ion with other 

chronic diseases. 

 

 

Chronic diseases, comorbidities and multimorbidities 

 

In the last ten years, there has been an expressive  increase 

in the number of publications on coexistent morbidi ties, reporting 

relevant information but indicating major gaps in k nowledge [10]. 

One of them is the lack of a clear and comprehensiv e definition for 

chronic diseases that allows identifying the entiti es of greater 

clinical relevance from the point of view of multim orbities [11]. 

The terms comorbidity and multimorbidity have been also aim of 

discussion. They have been frequently used as synon yms although 
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there is not a consensus. The distinct meaning of t he terms 

comorbidity and multimorbity is a relevant issue be cause there are 

some clinical, statistical and epidemiological impl ications when 

one nosological entity emerges along the clinical c ourse of another 

[10]. Besides, standardizing definitions reduces th e heterogeneity 

and allow comparability between the populations and  outcomes 

assessed in clinical research [11]. From the health  care 

perspective, it reflects the type of care best suit ed to each 

situation. When considering an index disease, the c are for the 

patient with comorbidities happens predominantly in  a more 

specialized context (secondary level or tertiary hi erarchy of 

health services), while multimorbidities would be d ealt initially 

in primary health care, which shall offer comprehen sive and 

assessable patient care [12]. Anyway, to the clinic al practice, the 

distinction between terms may be less relevant, sin ce both 

comorbidities and multimorbities are complex situat ions that 

require a broader approach to minimize the burden o f all 

concomitant diseases. So, in order to contribute to  the discussion 

and make the ideas clear and understandable, the te rms used in the 

present article are employed according definitions in the table 1. 

 

Recent studies show that multimorbidities are found  more 

frequently among women, among those with a personal  history of 

negative events, mental disorders, lower level of s chooling, and 

unfavorable socioeconomic conditions [13] .  Physical inactivity, 

smoking, and overweight/obesity are also associated  with 

multimorbidities [14]. Its occurrence is directly r elated to the 

age [15,16], but children, adolescents, and young a dults, although 

presenting a different disease profile, are also li kely to present 

one or more diseases (chronic or not) [16–18]. Seve ral biological 

aspects and risk factors are associated with the de velopment of 

multiples diseases in susceptible individuals. Dise ases that share 

pathophysiological processes or risk factors tend t o occur 

concomitantly or sequentially [19] .  Organs and systems become more 
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vulnerable to dysfunction over time, which explains  the increased 

susceptibility to diseases with senescence [11], wh en the frequency 

of associations and the number of additional condit ions also tend 

to increase. In addition, two or more diseases may coexist by 

chance and this possibility increases with increasi ng disease 

frequency in the population, further contributing t o the complexity 

of the situation and to the burden resulting from i t [20,21]. 

 

 

Asthma and comorbidities 

 

Understanding comorbidities in asthma  

 

 Comorbidities/multimorbidities are a burden to the  individual 

and to the health sector that goes beyond what woul d be expected by 

the sum of individual disease’s burden [12]. The ma nagement of 

concomitant diseases requires novel strategies for clinical 

practice and research. In epidemiological research,  for instance, 

it may interfere in the quality of collected data a nd confound the 

results of studies, if a tailored statistical analy sis strategy is 

not adopted. The presence of comorbidities/multimor bidities can 

alter the clinical course of the diseases by influe ncing the time 

of diagnosis, interfering in the choice of treatmen t, by worsening 

prognosis and precipitating outcomes [10,12]. 

 

In asthma, a more difficult control of symptoms may  be related 

to the presence of comorbidities and not necessaril y to a 

biologically more serious condition [7]. Comorbidit ies may mimic or 

mask the diagnosis of asthma, may add more symptoms , limitations 

and risks to the patient, leading to a unnecessary step up in 

therapy, thus increasing the costs and risks of adv erse effects 

[22] . 
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Some diseases occur more frequently among asthmatic s than in 

non-asthmatics. They can coexist with asthma alone or in 

combinations (clusters) and influence outcomes. The  presence of 

comorbidities is independently associated with a hi gher frequency 

of exacerbations, worse asthma control and quality of life [23]. 

 

Sumino et al., investigating the contribution of 17  diseases 

in the morbidity and mortality indicators in patien ts with asthma, 

have confirmed some comorbidities are associated wi th worse 

outcomes in asthmatic adults and this effect depend s on age. They 

also showed that mental disorders were associated w ith increased 

morbidity and mortality risk at all ages, except fo r depression 

that was associated with an increased risk of asthm a-related events 

only among those younger than 64 years [24]. 

 

Why asthma and other diseases coexist? 

In general, asthma is an inflammatory condition. Ce llular 

infiltration, edema, mucus hypersecretion, epitheli al desquamation, 

bronchial smooth muscle hypertrophy/hyperplasia, an d airway 

remodeling result from local inflammation that is r esponsible for 

the clinical manifestations of the disease [25]. Ho wever, studies 

show that local allergic inflammation (for instance , in the 

airways) is accompanied by a systemic component tha t, in addition 

to maintaining local symptoms, may lead to inflamma tion in other 

organs [26] .  Several studies have shown that the spread of 

inflammation occurs and is a phenomenon that can be  observed in 

several allergic diseases, both in the lower and up per airways 

(including the paranasal sinuses), skin and digesti ve tract, with 

possible participation of the circulatory [27]  and nervous systems 

[28]. 

 

  Braunstahl et al. showed that bronchial provocati on with 

allergens can induce an inflammatory infiltrate in the nasal 
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mucosa, confirming that local inflammation can beco me systemic 

and induce inflammation in distant organs [29] . Later, these same 

authors showed the presence of eosinophils and incr eased 

expression of adhesion molecules in the bronchial m ucosa 24 hours 

after nasal provocation, proving that the "systemic  spread of 

local inflammation" may also occur [30] .  

 

More recently, a study has shown that asthma, aller gic 

rhinitis and atopic dermatitis often associate in a  cluster, not 

only because they are diseases related to the immun e system, but 

because they have the same mechanism of disease. Th ey share 

increased expression of certain proteins (IL4, IL13 , IL1RL1, 

IL18R1 and TSLP) and activation of specific cell pa thways (mainly 

the IL2 signaling pathway, the IL4 signaling pathwa y, and GATA3, 

that participate in the activation of Th2 cytokine gene 

expression), suggesting the existence of a network of 

interrelated cellular mechanisms [31]. Burte et al.  also showed 

that individuals with asthma and associated allergi c rhinitis 

present more often polysensitization, more eosinoph ilia and 

greater intensity of nasal symptoms than individual s with asthma 

or allergic rhinitis alone, suggesting that it is a  particular 

phenotype [32].   

 

However, asthma can be associated with several dise ases 

other than those with which it shares pathophysiolo gical aspects 

(Table 2). As compared to what has been described w ith other 

CD(cardiovascular diseases, diabetes mellitus, obes ity), asthma 

has a more nonspecific and systemic inflammatory pr ofile, known 

as Low-grade systemic inflammation (LGSI). LGSI can  be identified 

by elevated serum levels of acute-phase proteins su ch as C-

reactive protein, the production of inflammatory cy tokines (TNF, 

IL-1 β , IL-6 and IL-17)[33] and increased numbers of macr ophages 

in peripheral tissues, but no proven tissue damage resulting from 

this infiltration [34]. Although LGSI is not direct ly linked to 
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organ damage, its presence is associated with an in creased risk 

of developing some cardiovascular and metabolic dis eases 

(obesity, insulin resistance, dyslipidemia, atheros clerotic 

disease, type 2 diabetes mellitus, and systemic art erial 

hypertension)[34]. 

 

One of the most studied LGSI biomarkers at the pres ent time 

is C-reactive protein. Several studies have shown t he presence of 

elevated serum levels of ultra-sensitive C-reactive  protein 

(usPCR) in asthma, both in adults [35] and children  [36,37], 

which correlates with a high number of eosinophils in the sputum 

and reduced pulmonary function [38]. In order to st udy the 

relationship between serum usPCR, inflammation, air way 

obstruction and hyperresponsiveness, Shimoda and co lleagues 

studied patients with mild asthma between the ages of 20 and 60 

years and verified increased serum levels of usPCR that 

correlated with eosinophilic and neutrophilic infla mmation. 

Patients with asthma also had increased production of 

proinflammatory cytokines (TNF α , IL-1 β , IL-6) and TGF- β  [39], 

which has also been reported in severe asthma [40].   

 

To date, there is evidence that various diseases su ch as 

chronic rhinitis or rhinosinusitis, gastroesophagea l reflux 

disease (GERD), psychiatric disorders (depression a nd anxiety), 

obesity, diabetes mellitus , dyslipidemia, 

osteoporosis/osteoarthritis and cardiovascular dise ases (CVD) 

often coexist with asthma. However, studies to date  have shown 

that the association between asthma and each of the se chronic 

diseases is quite variable and, although it is hypo thesized that 

they may influence each other, it is not yet known exactly how it 

happens [19,41,42]. 

 

Asthma and extrapulmonary illnesses  
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 Chronic rhinitis or rhinossinusitis (CRS), gastroe sophageal 

reflux disease (GERD, obstructive sleep apnea syndr ome (OSAS), 

vocal cord dysfunction (VCD) and dysfunctional brea thing (DB) 

have often been described as comorbidities of asthm a. They are 

non-allergic extra-pulmonary conditions, mostly non -inflammatory 

(except for CRS) that may affect the risk of asthma  

exacerbations, symptom control and asthma-related q uality of life 

[23].  

 

CRS consists of inflammation of the nose and parana sal 

sinuses characterized by the presence of nasal obst ruction or 

nasal discharge (anterior or posterior), pain or fa cial pressure 

and alteration of smell associated with objective s igns in nasal 

endoscopy or CT scan [43]. CRS is an inflammatory d isease whose 

pathophysiology involves complex inflammatory mecha nisms, 

involving the innate immune response due to activat ion of 

epithelial cells and subsequent local damage, and t he activation 

of mechanisms of the adaptive immune response (TH l ymphocytes 1, 

2 and 17; B cells), activation of end effector cell s (eosinophils 

and basophils) and decreased immunoregulatory mecha nisms [43]. 

CRS is frequently associated with asthma, increasin g up to 4 

times the risk of exacerbations observed in individ uals with 

asthma without CRS [23]. Nasal polyposis and acetyl salicylic acid 

intolerance are often associated with CRS. Over 70%  of patients 

with asthma have symptoms of CRS, and the upper air way disease is 

more frequent and severe in those with severe asthm a. Treatment 

of asthma-associated CRS can positively affect asth ma 

outcomes[41]. 

 

Gastroesophageal reflux disease (GERD) comprises a spectrum 

of disorders related to the return of gastric conte nts to the 

esophagus. It is described as one of the main morbi dities 

associated with asthma (1.6 times more frequent amo ng asthmatics 

than non-asthmatics)[44], with a frequency range be tween 43,6% to 
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66,8% among subjects with asthma difficult to treat  [45,46]. 

Asthmatic patients with GERD present more symptoms and more 

severe disease, which are believed to be due to inc reased vagal 

response, bronchoconstriction and bronchial hyperre sponsiveness 

related to direct or indirect acid stimulation [47] . In its turn, 

increased intrathoracic pressure in asthma and the action of some 

medications on the lower esophageal sphincter may p redispose to 

or aggravate reflux. However, the response to speci fic GERD 

treatment is variable, and the improvement in asthm a is mostly 

observed among patients with nocturnal symptoms. It  is advisable 

to investigate other possible conditions when the u se of proton 

pump inhibitors is ineffective in relieving the sup posed GERD 

symptoms [48]. 

 

Vocal cord dysfunction  (VCD) may mimic or coexist with 

asthma. CVD is defined as involuntary adduction of the vocal 

cords during inspiration. It is more prevalent amon g asthmatics 

(19%) than non-asthmatics (5%) and approximately 50 % of CVD 

patients have asthma [49]. The most common symptoms  are dyspnoea, 

wheezing, stridor and cough, but patients may also experience 

hoarseness and discomfort in the oropharynx. Patien ts may 

experience hypoxemia during attacks that are often precipitated 

by physical exercise, airway irritation, and emotio nal stress. 

The treatment is based on exercises guided by the p rofessional in 

phonoaudiology and or physiotherapy, as well as psy chological 

support [50].   

 

Obstructive sleep apnea syndrome (SAOS) is characte rized by 

repeated episodes of upper airway obstruction durin g sleep leading 

to short periods of no breathing (apnea) or signifi cant reduction 

of airflow (hypopnea), leading to alteration of alv eolar 

ventilation, hypoxemia and increase of PaCO 2 [51]. A recent 

systematic review found variable prevalence of co-o ccurrence of 

asthma and SAOS among the studies (8 to 52.8% and a  study that 
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found no association between the two conditions). H owever, when the 

association was estimated among patients with sever e asthma, the 

observed prevalence was much higher (50 to 95%)[52] . Wang and 

colleagues showed that SAOS was more frequently obs erved among 

asthmatics (19%) than among non-asthmatics (9.6%) a nd that 

asthmatic patients with SAOS were significantly mor e likely to 

exacerbate [53]. These patients are more likely to present severe 

nocturnal hypoxemia, develop other diseases and dea th. Treatment 

options are based on symptoms, on the severity of t he problem and 

include educational interventions on risk factor pr evention, 

oropharyngeal rehabilitation through exercises, ton gue retention 

devices, positive airway pressure, pharmacotherapy,  and surgical 

interventions [54]. 

 

Dysfunctional breathing (DB) is characterized by ch ronic or 

recurrent changes in the respiratory pattern, not a ttributable to 

another diagnosis, presenting dyspnea, chest tightn ess, wheezing, 

chest pain, hyperventilation, and yawning, which ar e accompanied 

by anxiety, dizziness, and fatigue. Pulmonary funct ion is normal 

and there is no gold standard for its diagnosis [55 ,56]. It is a 

poorly understood disorder, which appears to be rel ated to 

changes in respiratory mechanics, frequency or dept h of 

breathing, and may coexist with asthma and VCD. The  prevalence of 

RD varies from 6 to 10% in the general population, being more 

frequently observed among asthmatics (29%) than amo ng non-

asthmatics (8%). These patients tend to have less c ontrolled 

asthma, more exacerbations, more labile asthma, and  a rapid 

decline in lung function [55]. The treatment involv es respiratory 

retraining with techniques of relaxation and cost-d iaphragmatic 

breathing [56]. 

 

Asthma and systemic diseases  
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 Several chronic diseases involving different organ s and 

systems have been recognized as comorbidities of as thma. 

Hypertension, depression, chronic pain and dyspepsi a were the 

diseases most frequently associated with asthma in a study 

conducted with secondary data in the Scottish popul ation [18].  

 

Data from the GEDA study (2009 and 2010) were analy zed for 

information on comorbidities related to asthma in t he German 

population. The authors found a physician-diagnosed  frequency of 

asthma in 5.3% of the 43,312 individuals interviewe d. Asthma was 

independently associated with 8 diseases in particu lar - chronic 

heart failure, coronary heart disease, stroke, arte rial 

hypertension, depression, diabetes mellitus , osteoarthritis and 

cancer, with 60% of patients with asthma having at least one other 

morbidity and 18% with 3 or more, which were signif icantly 

associated with poorer asthma control, more emergen cy visits and 

more need for hospital admission [57]. 

 

The possible mechanisms involved in the association  between 

asthma and chronic diseases are still not well know n, but some 

hypotheses have been discussed. The LGSI, the diffe rent 

medications used to treat each morbidity and its in teractions, as 

well as the effects of chronic and transient hypoxi a (pulmonary 

hypertension) stand out as possible pathophysiologi cal 

explanations. The occurrence of coronary artery dis ease/angina, 

stroke and atherosclerotic disease were observed mo re frequently 

in women with late-onset asthma, suggesting the par ticipation of 

female sex hormones. A recent study discusses the r ole of sex 

hormones in asthma and suggests that among other ac tions, 

estrogen may be associated with increased airway in flammation in 

asthma, macrophage function, and IL-17A production [58]. On the 

other hand, other authors have suggested that estro gen might be 

associated with anti-inflammatory effects due to de creased 

production of TNF- α, IFN- γ and NK cell activity, and may explain 
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the fluctuations of asthma symptoms in some women i n the peri-

menstrual period and during menopause [59,60].  

 

Shared risk factors, such as obesity and smoking ma y also 

explain the co-occurrence of asthma and other chron ic diseases 

[57]. Although current and past observations warran t further 

investigations, LGSI may be the link between asthma  and increased 

risk of chronic systemic diseases, especially cardi ovascular and 

metabolic diseases. 

 

Hypertension, Ischemic Heart Disease, and Stroke  

 

Asthma has been particularly associated with cardio vascular 

disease. Some studies have found an association bet ween asthma 

and CVD, especially ischemic heart disease (IHD) am ong women with 

severe asthma and late onset [61,62]. A recently pu blished meta-

analysis study of cohort studies has shown that ind ividuals with 

asthma are at increased risk for incident CVD (1.42  more chances 

than the population without asthma) and this risk i s still higher 

among women [63]. The risk of stroke also appears t o be increased 

in patients with asthma [64] and atherosclerotic di sease was also 

more frequently observed among women with severe as thma from 

onset in adulthood [65]. In relation to systemic ar terial 

hypertension (SAH), Fergunson et al. found it in 24 % of adults 

with asthma, especially among those with lower FEV 1 values and 

those with SAOS. When evaluating the effect of asth ma treatment, 

the authors observed lower odds of presenting hyper tension among 

patients using inhaled corticosteroids at lower dos is, suggesting 

an influence of the control medication [66]. Cazzol a et al. also 

found a slightly higher occurrence of SAH among ast hmatics 

(28.3%) than in the general population (25.7%). The  authors also 

reported the association of asthma with dyslipidemi a, diabetes 

mellitus  and GERD, and discuss the influence of obesity in these 

cases [42]. Although the association between asthma  and arterial 
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hypertension is variable between different studies,  it deserves 

attention. A recent study found a greater occurrenc e of left 

ventricular hypertrophy, identified by left ventric ular mass 

index (LVMI), in adult asthmatics, especially among  those with 

hypertension or associated pre-hypertension, indica ting that 

these patients may be at greater risk of unfavorabl e 

cardiovascular outcomes and death [67]. Some medica tions commonly 

used in the treatment of arterial hypertension may affect asthma. 

Beta-blockers and ACE inhibitors may induce broncho constriction 

and dry cough, respectively, and should be prescrib ed with 

caution, especially for patients with severe asthma . Calcium 

channel blockers comprise a class of drugs with lit tle disease-

drug interaction and thus are safer [68].   

 

Congestive heart failure 

 

The concomitant presentation of asthma and congesti ve heart 

failure (CHF) represents a special situation, since  the two 

entities share many symptoms, which can lead to dia gnostic 

difficulties. Left ventricular failure presents wit h orthopnea 

and paroxysmal nocturnal dyspnea, mimicking an exac erbation of 

asthma. The improvement of dyspnea due to pulmonary  edema with 

the use of fast-acting bronchodilators may make dif ferential 

diagnosis even more difficult [69]. Moreover, speci fic 

medications of one disease can influence the course  of the other. 

β -blockers, especially non-cardioselective drugs, ma y worsen or 

exacerbate asthma and even β-1 (cardioselective) blockers should 

not be used by patients with severe asthma. On the other hand, β-

adrenergic agonists (short- and long-acting) cause hypokalemia 

and increase in heart rate due to their positive in otropic 

effects, which may increase the risk of arrhythmias  (atrial 

fibrillation) and cardiovascular events in asthmati c patients 

with HF or coronary disease [69]. 
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Depression and other psychiatric disorders 

 

Depression has been frequently observed among patie nts with asthma. 

Cazzola and colleagues found a high frequency of de pression and 

other non-psychotic mental disorders in this group (37.8% among 

asthmatics versus 28.7% in the general population)[ 42]. A study 

with data from the National Health Insurance Progra m of Taiwan 

evaluated patients with asthma, allergic rhinitis a nd atopic 

dermatitis and the risk of developing some psychiat ric disorder. 

The authors found higher risk of dementia, depressi on, anxiety 

disorders, eating, sleep, bipolar disorder and psyc hosis in 

patients with asthma [70].  

 

Another study conducted in patients with asthma and  COPD in 

Puerto Rico found a greater frequency of psychosoci al stress in 

this group of patients, and exposure to violence an d history of at 

least one suicide attempt in life were significantl y associated 

with asthma [OR 1.14, 95 % (1.07 - 1.21)] and [OR 3 .01, 95% CI 

(1.80 to 5.01)], respectively [71]. 

 

Diabetes mellitus and metabolic syndrome 

 

Metabolic syndrome is a clinical entity characteriz ed by 

dyslipidemia, insulin resistance and obesity or hyp ertension, which 

is related to the development of other diseases suc h as 

atherosclerosis, diabetes mellitus  and ischemic heart disease. De 

Sanctis et al. investigated the prevalence of respi ratory symptoms 

in individuals with diabetes mellitus , and reported these patients 

had more respiratory symptoms (dyspnea, cough and s putum) than the 

general population but did not present asthma. In t his same study, 

the authors observed more frequent reports of dyspn ea among 

patients with DM and associated obesity [72]. Conve rsely, Cazzola 

et al. showed a higher occurrence of diabetes mellitus  among 

asthmatics than in the general population [42].  
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Obesity 

 

Obesity is among the major health conditions associ ated with 

asthma. Several studies show that obesity occurs in  18% to 22% of 

patients with asthma and is even higher among those  with severe 

asthma (39%)[7,45]. Data from a recently published study evaluating 

925 patients with severe asthma found obesity in 29 9 (32%), the 

proportion of overweight individuals was 66.8%. The  authors showed 

that these patients were mostly women and had fewer  peripheral 

blood eosinophils, less atopy identified through th e positivity of 

the skin prick test. Most subjects had difficult to  control asthma 

and, as they presented less control of the symptoms  and used higher 

doses of ICS [73]. Other authors found an associati on between 

asthma and obesity, but also with dyslipidemia, GER D and DM Type 2 

[43]. The treatment of obesity, both pharmacologica l and surgical, 

is associated with improvement of symptoms and cont rol of asthma 

[74]. 

 

 

Osteoarthritis and osteoporosis 

 

Osteoporosis was found in 10.3% of asthmatics, main ly among women 

and some authors suggest that it is underdiagnosed in men. It may 

be associated with the use of systemic and inhaled corticosteroids 

[42].  

 

Patients with osteoarticular problems comprise a gr oup of 

individuals at greater risk of developing asthma ex acerbations due 

to the use of non-steroidal anti-inflammatory drugs . They may also 

be more likely to have adverse effects associated w ith the use of 

systemic corticosteroids [68].  
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Polypharmacy or multiple medication treatment 

 

The term polypharmacy was recently created by the n eed to discuss 

issues related to multiple drug regimens commonly p rescribed for 

patients with multimorbidities. However, there is s till no 

consensus as to its definition and therefore the te rm has been 

used in varied contexts. A recently published revie w study on the 

subject discusses the divergences of meanings attri buted to the 

term and highlights some aspects of relevance to cl inical 

practice. The authors show that the number of medic ations 

considered in the definition of polypharmacy varies  widely 

between studies (from 2 or more up to 11 or more), as well as the 

time of use (90 days to 240 days), adequacy and rat ionality of 

combinations (appropriate and inappropriate polypha rmacy) and 

some use descriptive criteria (minor, moderate, maj or, 

excessive)[75].  

 

Considering that each morbidity has its own therape utic 

regimen, the presence of multimorbidities implies i n the 

prescription of a greater variety and, in principle , greater 

consumption of medicines [76], greater possibilitie s of 

interaction between the various drugs and the occur rence of 

adverse effects. Furthermore, the number of multimo rbidities 

tends to grow as the age advances, increasing also the 

possibility of more numerous therapeutic schemes an d the 

complexity of the patient's health situation. The p rescription of 

a greater number of medicines leads to an increase in individual 

expenses with the disease, without necessarily impl ying better 

disease control. A case-control study conducted to evaluate the 

long-term benefits of treatment of patients ≥ 50 years with 

comorbidities showed the deterioration of physical and mental 

health conditions after 3 years of follow-up, which  the authors 

attributed to the multiple drug regimen [77]. A cro ss-sectional 

study conducted to evaluate the issue of polypharma cy in elderly 
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asthmatics found 88% of the patients evaluated used  5 or more 

drugs to treat different diseases and approximately  one third of 

these patients used drugs that could potentially in terfere with 

asthma ( β -blockers, ACE inhibitors and AAS) [78]. Multiple d rug 

regimens are more associated with poor adherence, i nadequate 

prescriptions (when potential risks outweigh the po tential 

benefits), increased risk of falls, side effects, i ncreased 

morbidity and mortality [79]. 

 

Approach to the patient with asthma and comorbiditi es 

 

In the era of network medicine and according to the  concept of 

interactoma, molecular derangements connect in a co mplex way 

leading to interacting dysfunctions, explaining the  concomitant or 

sequential emergence of diseases (diseasoma)[80,81] . In this 

context, many comorbidities would not simply coinci de, but would be 

linked through common biomolecular processes, which  would further 

justify the need for a comprehensive and interdisci plinary approach 

of patients, considering all clinical and therapeut ic aspects 

related to the different additional diseases. At th e same time, the 

advancement of knowledge about the different biomol ecular processes 

(endotypes) has contributed to the increasing diffe rentiation of 

one patient from another with the same disease (phe notypes) and 

this has driven clinical practice toward precision medicine [82].   

 

The care of a patient with comorbidities, due to th e presence 

of a disease index, is often the responsibility of the specialist 

[12]. This practice is based on the fact that the b iological 

characteristics of the disease in question often re quire more 

elaborate care and procedures that are the speciali st's 

responsibility and often require the technology and  resources 

available only in secondary and/or tertiary service s health care. 

However, at a time when medical practice is no long er faced with a 
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chronic disease but many coexisting chronic disease s, it is crucial 

discussing the importance of an integral approach a lso at all 

levels of care for patients who will live more and more, aiming for 

better quality of life and lower costs [18,83]. Thu s, the 

initiative to include in guidelines recommendations  for 

multimorbidities is fundamental to adjust decisions  to the current 

reality of complex patients. It is also important t o consider the 

elaboration of guidelines specially designed for th e management of 

clusters of diseases [82], similar to some document s aimed at 

approaching patients with multimorbidities in the c ontext of 

Primary Health Care and Geriatrics [84]. Studies ha ve shown that 

asthma is one of the chronic diseases that most ass ociate with 

other diseases [85] and that some combinations are observed more 

often than others, suggesting the presence of inter related 

underlying processes [84,86]. In addition, the dise ase-disease 

interaction and the interaction among the different  drugs used in 

the specific treatment of each disease add peculiar ities that must 

be addressed in a particular way. 

 

It is always important to consider the possibility of comorbid 

conditions that aggravate, complicate or simulate t he symptoms of 

the disease in the face of a patient with asthma an d poor response 

to treatment [22]. Thus, it is always advisable to confirm the 

diagnosis of asthma and the achieve the differentia l diagnosis 

through a meticulous clinical history (including qu estioning about 

possible risk factors) and a detailed physical exam ination, in 

search of extrapulmonary or systemic diseases that may mimic 

asthma. Once the diagnosis of asthma has been confi rmed and the 

presence of one or more extra morbidities has been identified, 

treatment should be planned, starting with the opti mization of 

asthma treatment and treatment of the multiple morb idities, 

considering the patient as a whole. Because these a re slowly 

progressive diseases, the therapeutic plan should p rovide for the 

continued and longitudinal care of the patient, tog ether with the 
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specialist responsible for monitoring additional mo rbidity when 

necessary. However, the asthma specialist should be  aware of the 

complexity of the cases and be prepared to recogniz e and provide 

for particular situations. 

A suggestion for approaching comorbidities in patie nts with 

difficult-to-treat asthma is given in the flow char t of Figure 1. 

Table 3 presents some options of instruments for id entifying and 

managing comorbidities most frequently associated w ith asthma. 

 

Conclusions 

 

Patients with comorbidities/multimorbities are beco ming a 

common situation in the current health scenario. As  the complexity 

of health care progresses due to the coexistence of  multiple 

morbidities, important health outcomes such as mort ality, 

disability, functional decline, quality of life and  use of health 

resources worsen or increase resulting in higher co sts. This has 

been generated new health needs that ranges from th e creation of 

policies aimed at this public and adaptations of he alth services to 

provide higher quality health care to new strategie s of individual 

approach to these cases of greater clinical complex ity. It requires 

that health care providers and patients adapt thems elves to an 

integrated approach to optimize the efficiency of p revention and 

management interventions for more than one concomit ant chronic 

disease, which will demand synergistic team work in  a context of 

better communications, and education of the patient s to a more 

active role in the continuity of care. Handling pro perly these 

cases of greater complexity will lead to better dis ease outcomes 

and less health resource use. However, there are mu ltiple gaps in 

knowledge requiring investigation in this field to inform care 

pathways and policies. It is likely a lot of precio us information 

may be obtained from real life studies and electron ic medical 

records databases, and the communications between t he provider team 
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and patients will be facilitated by electronic tech nology and 

guided self-management. 
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Table 1: Definitions adopted in this paper. 

Chronic disease 

"Disease that had a prolonged duration and 

either (a) left residual disability or 

worsening quality of life or (b) required 

a long period of care, treatment, or 

rehabilitation" [11] 

Comorbidities 

“Any distinct additional clinical entity 

that has existed or that may occur during 

the clinical course of a patient who has 

the index disease under study” [12]  

Multimorbidities 

“the co-occurrence of multiple chronic or 

acute diseases and medical conditions 

within one person”[13]  
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Table 2 – Comorbidities most often associated with asthma. 

Allergic 

diseases 

Non-allergic 

extrapulmonary 

diseases 

Systemic diseases 

Allergic 

rhinitis 

Chronic 

rhinossinusitis 

Depression and other 

mental disorders 

Atopic 

dermatitis 

(eczema) 

Gastroesophageal 

reflux disease 

(GERD) 

Systemic arterial 

hypertension 

Food allergy 

Obstructive sleep 

apnea syndrome 

(OSAS) 

Ischemic heart disease 

“Allergy” to 

aspirin and 

other NSAID 

Vocal cord 

dysfunction (VCD) 
Stroke 

 
Respiração 

disfuncional (DB) 
Obesity 

  Diabetes mellitus (DM) 

  Osteoporosis 
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Table 3: Practical approach to coping with the most relevant asthma comorbidities.  
 

Disease Identification  Initial procedures 

Allergic diseases Most common among children and young adults 

Allergic Rhinitis 

• Sneezing, pruritus, 
rhinorrhea, congestion 

• Skin prick test 
• Specific serum IgE 

• Environmental control 
• Oral or local anti-histamines 
• Intranasal corticosteroids  
• Leucotriene receptor antagonists(LRA) 
• Allergen specific immunotherapy 

Atopic dermatitis 
(eczema) 

• Typical symptoms and 
signs 
 

• Skin protection and care 
• Oral antihistamines  
• Topical steroids 
• Topical calcineurin inhibitors (TCIs) 
• Management of infectious triggers 
• Others: phototherapy,immunosuppressive medications, 

biological therapy 
Non-allergic 
extrapulmonary 

diseases 

 
Mainly among adults 

Chronic rhinosinusitis 
(eventually with 
polyposis)  

• Nasal obstruction, 
sinus headache, 
anterior rhinorrhea 
and/or post nasal drip 

• Sinus CT scan/ 
radiography 

• Nasal endoscopy  

• Nasal irrigations (saline 0,9% or 3%) 
• Intranasal corticosteroids 
• Leukotriene receptor antagonists 
• Antibiotics 
• Oral corticosteroids 

Gastroesophageal 
reflux disease (DRGE) 

• Heart burn, chest pain, 
regurgitation 

• Proton pump inhibitor 
therapeutic trial 

• Gastrointestinal 
endoscopy  

• Lifestile and diet changes 
• Proton pump inhibitors 
• H2-antihistamine blockers 
• Surgical intervention 
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• Imaging exams 
• 24h pH monitoring  

Obstructive sleep 
apnea syndrome 

• Diurnal 
somnolence,snoring  

• Epworth sleepiness 
scale  

• Polisomnography 

• Lifestile changes and weight reduction 
• Avoidance of alcohol and sedatives 
• Tongue retention devices  
• Continuous positive airway pressure  
• Surgical interventions 

Vocal cord 
dysfunction(VCD) 

• Dyspnea associated with 
inspiratory laryngeal 
stridor  

• Pittsburgh vocal cord 
dysfunction 
questionnaire 

• Spirometry flow-volume 
inspiratory loop 

• Laringoscopy 

• Oropharynx rehabilitation (exercises oriented by speech 
therapist or physiotherapist) 

• Emotional support 

Dysfunctional 
breathing (DB) 

• Typical pattern of 
symptoms and absence of 
signs of other disease 

• Breathing retraining (speech therapist or 
physiotherapist) 

• Emotional support (psychotherapy) 
Systemic diseases Most common in the elderly 

Systemic arterial 
hypertension 

• Blood pressure 
measurements 

• Electrocardiogram 
• Chest X-ray 

 

• Diuretics 
• Angiotensin-converting enzyme inhibitors 
• Angiotensin II receptor antagonists 
• Calcium channel blockers  
• β-adrenergic blockers (only selective β1 and with 

caution) 

Diabetes mellitus (DM) 

• Typical symptoms and 
signs 

• Fasting blood glucose 
(FBG) 

• Glucose tolerance test 

• Nutritional guidance 
• Physical activity 
• Antidiabetic drugs  
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(GTT) 
• Glycated hemoglobin  

Obesity 

 
• Anthropometric 

measurements 

• Nutritional guidance 
• Physical activity 
• Pharmacotherapy 
• Psychotherapy 
• Surgical intervention 

Ischemic heart disease 
(IHD) 

• Chest pain 
• Electrocardiogram 
• Treadmill test 
• Cardiac scintigraphy 
• Heart magnetic 

resonance imaging 
• Heart catheterization 

• Rehabilitation 
• Nutritional guidance 
• Arterial vasodilators  
• Revascularization procedures 
 

 

Stroke 
• Typical symptoms and 

signs 
• Cranial CT scan  

• Control of risk factors 
• Pharmacotherapy 
• Neuromuscular rehabilitation 

Depression/anxiety/ 
psychiatric disorders 

• Typical symptoms and 
signs 

• Psychological 
evaluation 

• Emotional support (psychotherapy) 
• Pharmacotherapy (antidepressants, anxiolitics, etc) 

 

Osteoporosis 

• Bone densitometry   
 

• Nutritional guidance and controlled exposure to the sun  
• Physical activity 
• Control for risk factors 
• Calcium supplements 
• Vytamin D 
• Biphosphonate (with caution as it may worsen GERD) 
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Table 3: Practical approach to coping with the most relevant asthma comorbidities.  

 

Disease Identification  Initial procedures 

Allergic diseases Most common among children and young adults 

Allergic Rhinitis 

 Sneezing, pruritus, 

rhinorrhea, congestion 

 Skin prick test 

 Specific serum IgE 

 Environmental control 

 Oral or local anti-histamines 

 Intranasal corticosteroids  

 Leucotriene receptor antagonists(LRA) 

 Allergen specific immunotherapy 

Atopic dermatitis 

(eczema) 

 Typical symptoms and 

signs 

 

 Skin protection and care 

 Oral antihistamines  

 Topical steroids 

 Topical calcineurin inhibitors (TCIs) 

 Management of infectious triggers 

 Others: phototherapy,immunosuppressive medications, 

biological therapy 

Non-allergic 

extrapulmonary 

diseases 

 

Mainly among adults 

Chronic rhinosinusitis 

(eventually with 

polyposis)  

 Nasal obstruction, 

sinus headache, 

anterior rhinorrhea 

and/or post nasal drip 

 Sinus CT scan/ 

radiography 

 Nasal endoscopy  

 Nasal irrigations (saline 0,9% or 3%) 

 Intranasal corticosteroids 

 Leukotriene receptor antagonists 

 Antibiotics 

 Oral corticosteroids 

Gastroesophageal 

reflux disease (DRGE) 

 Heart burn, chest pain, 

regurgitation 

 Proton pump inhibitor 

therapeutic trial 

 Gastrointestinal 

endoscopy  

 Lifestile and diet changes 

 Proton pump inhibitors 

 H2-antihistamine blockers 

 Surgical intervention 
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 Imaging exams 

 24h pH monitoring  

Obstructive sleep 

apnea syndrome 

 Diurnal 

somnolence,snoring  

 Epworth sleepiness 

scale  

 Polisomnography 

 Lifestile changes and weight reduction 

 Avoidance of alcohol and sedatives 

 Tongue retention devices  

 Continuous positive airway pressure  

 Surgical interventions 

Vocal cord 

dysfunction(VCD) 

 Dyspnea associated with 

inspiratory laryngeal 

stridor  

 Pittsburgh vocal cord 

dysfunction 

questionnaire 

 Spirometry flow-volume 

inspiratory loop 

 Laringoscopy 

 Oropharynx rehabilitation (exercises oriented by speech 

therapist or physiotherapist) 

 Emotional support 

Dysfunctional 

breathing (DB) 

 Typical pattern of 

symptoms and absence of 

signs of other disease 

 Breathing retraining (speech therapist or 

physiotherapist) 

 Emotional support (psychotherapy) 

Systemic diseases Most common in the elderly 

Systemic arterial 

hypertension 

 Blood pressure 

measurements 

 Electrocardiogram 

 Chest X-ray 

 

 Diuretics 

 Angiotensin-converting enzyme inhibitors 

 Angiotensin II receptor antagonists 

 Calcium channel blockers  

 β-adrenergic blockers (only selective β1 and with 

caution) 

Diabetes mellitus (DM) 

 Typical symptoms and 

signs 

 Fasting blood glucose 

(FBG) 

 Glucose tolerance test 

 Nutritional guidance 

 Physical activity 

 Antidiabetic drugs  
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(GTT) 

 Glycated hemoglobin  

Obesity 

 

 Anthropometric 

measurements 

 Nutritional guidance 

 Physical activity 

 Pharmacotherapy 

 Psychotherapy 

 Surgical intervention 

Ischemic heart disease 

(IHD) 

 Chest pain 

 Electrocardiogram 

 Treadmill test 

 Cardiac scintigraphy 

 Heart magnetic 

resonance imaging 

 Heart catheterization 

 Rehabilitation 

 Nutritional guidance 

 Arterial vasodilators  

 Revascularization procedures 

 

 

Stroke 

 Typical symptoms and 

signs 

 Cranial CT scan  

 Control of risk factors 

 Pharmacotherapy 

 Neuromuscular rehabilitation 

Depression/anxiety/ 

psychiatric disorders 

 Typical symptoms and 

signs 

 Psychological 

evaluation 

 Emotional support (psychotherapy) 

 Pharmacotherapy (antidepressants, anxiolitics, etc) 

 

Osteoporosis 

 Bone densitometry   

 

 Nutritional guidance and controlled exposure to the sun  

 Physical activity 

 Control for risk factors 

 Calcium supplements 

 Vytamin D 

 Biphosphonate (with caution as it may worsen GERD) 
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Figura 1: Suggested algorithmic approach to subjects with 

difficult-to-treat asthma.  

 

Follow up of patient 

for periodic 

reassessments 

including items 1, 

2,3 and 4. 

 

 

 

Patients with difficult-to-treat asthma 

Follow up of patient for periodic reassessments  

 

Meticulous medical history and physical examination 

reassessment 

Review the diagnosis of asthma (spirometry, image); optimize therapeutic 

plan (adjust number and dose of the controllers, check device usage 

technique, adhesion and environmental exposure to allergens / irritants) 

and check response to treatment 
Favourable 

response 

Poor 

response 

1. Symptom control 

5. Watch out for the incidence of 

comorbidities (specially in subjects >50 

years old and those in which asthma 

control is deteriorating) 

 

4. Observe risk of adverse effects of 

medication for asthma and drug 

interaction 

2. Reassessmemnt of lung function: 

spirometry, pletismography or peak flow 

measurements 

3. Check adhesion and inhalation technique  

Signs or symptoms suggestive of comorbidity: 

 request confirmatory exams 

If co-morbidities are 

excluded: consider 

other treatment 

options 

 

 

 

 

 

Comorbidity 

confirmed: start 

concomitant 

treatment of asthma 

and the other disease 

– See Tabela 3. 

Consider joint follow-

up with area specialist 

 

 

 

 


