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Introduction 

Asthma is a complex inflammatory disorder of the 

airways characterized by airflow limitation and airway 

hyper-responsiveness (GINA, 2011). Asthma is a common 

disorder that represents a public health problem affecting 

individuals of all ages. Although most patients with asthma 

can be well- controlled with low doses of anti-

inflammatory agents, up to 10% of patients manifest with 

more severe disease that may cause limitation of daily 

activities and can be fatal. Although the reason for variation 

in asthma severity is not fully understood, allergen 

sensitization and subsequent exposure are widely believed 

to influence the course of asthma (Kalliel et al., 1989).  

The link between fungi and asthma has been known 

for centuries. However, the role of fungal allergens as the 

primary extrinsic factor for asthma severity has been 

incompletely explored, possibly because the exposure is 

universal (Agarwal et al., 2011).   

When patients with asthma and fungal sensitization 

manifest poor asthma control, these patients are then 

termed as “severe asthma with fungal sensitization” 

(Agarwal and Chakrabarti, 2013). Severe asthma with 

fungal sensitization (SAFS) is a newly described sub-

phenotype of asthma, and its prevalence and clinical 

characteristics are yet unknown however it has been 

speculated to be about 30 % or higher. SAFS can be 

conceptualized as a continuum of fungal sensitization, with 
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asthma at one end and allergic bronchopulmonary 

aspergillosis at the other end. It is diagnosed by the 

presence of severe asthma, fungal sensitization and 

exclusion of allergic bronchopulmonary aspergillosis 

(Agarwal, 2011).  

The diagnosis of severe asthma is now by consensus 

classified on basis of the intensity of treatment required to 

achieve good asthma control (Taylor et al., 2008). The 

diagnosis of fungal sensitization can be made either with 

skin testing with antigens derived from fungi or measuring 

specific IgE antibodies to a particular fungus.  

Since SAFS as an entity has only been described 

recently, a need exists for more data regarding its 

prevalence, natural history, and clinical relevance to clarify 

its exact characterization and importance as a specific 

phenotype of asthma (Agarwal, 2011). 
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Aim of the Work 

Our aim is to determine the prevalence of SAFS in 

the patients included in this study. 
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Bronchial Asthma 

Definition of Asthma  

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 vary 

over time and in intensity, together with variable expiratory 

airflow limitation (GINA, 2014). 

Epidemiology: 

According to the World Health Organization, an 

estimated 235 million people worldwide suffer from asthma 

and it is the most common chronic disease among children 

(WHO, 2014). 

Gender: 

In general, the lifetime likelihood of developing 

asthma is about 10.5% greater in women than men, When 

examined at specific time points, asthma is more common 

and more severe in prepubertal boys, with boys less than 18 

years of age having a 54% higher rate of asthma than girls 

of the same age. However, the prevalence of asthma and its 

severity increases significantly in women after puberty, 

with asthma becoming more common in women by age 20 

(ALA, 2010). 

Morbidity and mortality: 

Mortality has decreased over the last few decades 

due to better recognition and improvement in care 

(NHLBI, 2007). 

http://en.wikipedia.org/wiki/Asthma#CITEREFNHLBI_Guideline2007
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Globally it causes moderate or severe disability in 

19.4 million people (WHO, 2008). 

Prognosis: 

The prognosis for asthma is generally good, especially 

for children with mild disease (Sergel el al., 2009). 

Of asthma diagnosed during childhood, half of cases 

will no longer carry the diagnosis after a decade (Elward el 

al., 2010). 

Many phenotypes have been identified: 

Allergic asthma, Non-allergic asthma, Late-onset 

asthma, severe asthma with fungal sensitization. 

Allergic asthma: 

 This is the most easily recognized asthma 

phenotype, which often commences in childhood and is 

associated with a past and/or family history of allergic 

disease such as eczema, allergic rhinitis, or food or drug 

allergy. Examination of the induced sputum of these 

patients before treatment often reveals eosinophilic airway 

inflammation. Patients with this asthma phenotype usually 

respond well to inhaled corticosteroid (ICS) treatment.  

Non-allergic asthma: 

Some adults have asthma that is not associated with 

allergy. The cellular profile of the sputum of these patients 

may be neutrophilic, eosinophilic or contain only a few 

inflammatory cells (paucigranulocytic). Patients with non-

allergic asthma often respond less well to ICS. 
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 Late-onset asthma: 

Some adults, particularly women, present with 

asthma for the first time in adult life. These patients tend to 

be non-allergic, and often require higher doses of ICS or 

are relatively refractory to corticosteroid treatment 

(Bel, 2004; Wenzel, 2012). 

Severe asthma with fungal sensitization (SAFS): 

Is a recently described phenotype characterized by 

the presence of: 

 Severe asthma  

 Fungal sensitization 

 But without bronchiectasis and mucus plugging 

 And total IgE values < 1000 IU/mL (Denning et al., 

2009). 

Clinical Classification of asthma: 

Asthma is clinically classified according to the 

frequency of symptoms, forced expiratory volume in one 

second (FEV1), and peak expiratory flow rate (PEFR) as 

shown in (Table 1) (Yawn, 2008). 

  

http://en.wikipedia.org/wiki/Spirometry
http://en.wikipedia.org/wiki/Peak_expiratory_flow_rate
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Table (1): Clinical Classification of asthma 

Clinical classification (≥ 12 years old)  

Severity 
Symptom 
frequency 

Night 
time 

symptoms 

 %FEV1 of 
predicted 

FEV1 
Variability 

SABA use 

Intermittent ≤2/week ≤2/month ≥80% <20% 
≤2 

days/week 

Mild 
persistent 

>2/week 
3–

4/month 
≥80% 20–30% 

>2 
days/week 

Moderate 
persistent 

Daily >1/week 60–80% >30% Daily 

Severe 
persistent 

Continuously 
Frequent 
(7×/week) 

<60% >30% ≥twice/day 

(Yawn, 2008) 

Classification of asthma control: 

Classification of asthma control as shown in (table 2) 

(GINA, 2012). 

Table (2): Classification of asthma control: 
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Asthma exacerbation: 

An acute asthma exacerbation is commonly referred 

to as an asthma attack. The classic symptoms are shortness 

of breath, wheezing, and chest tightness (Mason et al., 

2010). While these are the primary symptoms of asthma, 

some people present primarily with coughing, and in severe 

cases, air motion may be significantly impaired such that 

no wheezing is heard (British Guideline, 2009). Signs 

which occur during an asthma attack include the use of 

accessory muscles of respiration (sternocleidomastoid 

and scalene muscles of the neck), there may be a 

paradoxical pulse (a pulse that is weaker during inhalation 

and stronger during exhalation), and over-inflation of the 

chest. A blue color of the skin and nails may occur from 

lack of oxygen (Werner et al., 2001). Acute severe asthma, 

previously known as status asthmaticus, is an acute 

exacerbation of asthma that does not respond to standard 

treatments of bronchodilators and corticosteroids half of 

cases are due to infections with others caused by allergen, 

air pollution, or insufficient or inappropriate medication use 

(Shah et al., 2012). 

Asthma Differential Diagnoses: 

Vocal cord dysfunction: 

It affects the vocal folds, commonly referred to as the 

vocal cords, and is characterized by full or partial vocal 

fold closure that usually occurs for short periods during 

inhalation but can occur during both inhalation and 

exhalation (Barbara, 2001). 

http://en.wikipedia.org/wiki/Shortness_of_breath
http://en.wikipedia.org/wiki/Shortness_of_breath
http://en.wikipedia.org/wiki/Wheeze
http://en.wikipedia.org/wiki/Chest_tightness
http://en.wikipedia.org/wiki/Cough
http://en.wikipedia.org/wiki/Asthma#CITEREFBritish_Guideline2009
http://en.wikipedia.org/wiki/Muscle
http://en.wikipedia.org/wiki/Sternocleidomastoid
http://en.wikipedia.org/wiki/Scalene_muscles
http://en.wikipedia.org/wiki/Pulsus_paradoxus
http://en.wikipedia.org/wiki/Cyanosis
http://en.wikipedia.org/wiki/Acute_severe_asthma
http://en.wikipedia.org/wiki/Inhalation
http://en.wikipedia.org/wiki/Exhalation
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Symptoms can include shortness of breath, dyspnea, 

wheezing, coughing, tightness in the throat, skin 

discoloration due to oxygen deprivation (cyanosis), noise 

during inhalation (stridor), and in severe cases, loss of 

consciousness (Ibrahim et al., 2007). 

Laryngotracheal stenosis: 

The most common symptom of laryngotracheal 

stenosis is gradually-worsening breathlessness (dyspnea) 

particularly when undertaking physical activities (exertional 

dyspnea). The patient may also experience added respiratory 

sounds which in the more severe cases can be identified 

as stridor but in many cases can be readily mistaken 

for wheeze. This creates a diagnostic pitfall in which many 

patients with laryngotracheal stenosis are incorrectly 

diagnosed as having asthma and are treated for presumed 

lower airway disease (Ricketti et al., 2010). 

Other tracheal lesions can include bronchocentric 

granulomatosis, subglottic stenosis, subglottic web, tracheal 

hamartoma, bronchogenic cysts, leiomyoma, and 

tracheobronchopathia osteoplastica. All these types of 

tracheal lesions have been reported with symptoms similar 

to asthma (Morris, 2014). 

Cardiac asthma: 

Is a medical diagnosis of wheezing, coughing or 

shortness of breath due to congestive heart failure. It is 

known as cardiac asthma because the symptoms mimic 

ordinary asthma. Patients with cardiac asthma represented 

one third of congestive heart failure in elderly patients 

(Jorge et al., 2007). 

http://en.wikipedia.org/wiki/Dyspnea
http://en.wikipedia.org/wiki/Stridor
http://en.wikipedia.org/wiki/Wheeze
http://en.wikipedia.org/wiki/Asthma
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Chronic obstructive pulmonary disease (COPD): 

Can coexist with asthma and can occur as a 

complication of chronic asthma. After the age of 65 most 

people with obstructive airway disease will have asthma 

and COPD. In this setting, COPD can be differentiated by 

increased airway neutrophils, abnormally increased wall 

thickness, and increased smooth muscle in the bronchi. 

However, this level of investigation is not performed due to 

COPD and asthma sharing similar principles of 

management: Corticosteroids, long acting beta agonists 

(LABA), and smoking cessation (Gibson et al., 2010). It 

closely resembles asthma in symptoms, is correlated with 

more exposure to cigarette smoke, an older age, less 

symptom reversibility after bronchodilator administration, 

and decreased likelihood of family history of atopy 

(Hargreave et al., 2006). 

Post-infectious cough: 

Cough of duration between 3 and 8 weeks following 

symptoms of acute respiratory infection; nasal/sinus 

congestion, non-purulent nasal discharge, sore throat 

(Braman, 2006). 

Drug-induced coughing due to angiotensin converting 

enzyme (ACE) inhibitors: 

Common adverse drug reaction includes cough 

(Sidorenkov and Navis, 2014). 

  

http://en.wikipedia.org/wiki/Chronic_obstructive_pulmonary_disease
http://en.wikipedia.org/wiki/ACE_inhibitor
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Foreign body: 

It is possible for a foreign body to enter the airways 

and cause choking. 

Foreign body in the bronchi can also present as 

chronic cough and wheezes (Mishra and Mulani, 2013). 

Gastroesophageal reflux disease (GERD):  

The prevalence of GERD in asthma patients has 

ranged from 25% to 80%. Here is certainly a population of 

asthma patients who have classic symptoms of GERD, 

including heartburn. Among these symptomatic GERD 

patients, pulmonary symptoms, notably cough, may also 

occur. However, a significant number of asthma patients 

have silent GERD (John, 2012).  

Pathogenesis of asthma: 

Mechanism of asthma: 

Asthma is the result of chronic inflammation of the 

airways which subsequently results in increased 

contractibility of the surrounding smooth muscles. This 

among other factors leads to bouts of narrowing of the 

airway and the classic symptoms of wheezing. The 

narrowing is typically reversible with or without treatment. 

Occasionally the airways themselves change (GINA, 2011). 

Bronchoconstriction: 

The airways of asthma patients are "hypersensitive" 

to certain triggers, also known as stimuli In response to 

exposure to these triggers, the bronchi (large airways) 

contract into spasm (an "asthma attack") (Mason et al., 

2005). 

http://en.wikipedia.org/wiki/Choking
http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Smooth_muscle
http://en.wikipedia.org/wiki/Asthma#CITEREFGINA2011
http://en.wikipedia.org/wiki/Hypersensitivity
http://en.wikipedia.org/wiki/Bronchus
http://en.wikipedia.org/wiki/Spasm
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Airway inflammation and oedema: 

Inflammation soon follows, leading to a further 

narrowing of the airways and excessive mucus production, 

which leads to coughing and other breathing difficulties. 

Bronchospasm may resolve spontaneously in 1–2 hours, or 

in about 50% of subjects, may become part of a 'late' 

response, where this initial insult is followed 3–12 hours 

later with further bronchoconstriction and inflammation 

(Mason et al., 2005). 

Airway hyperresponsiveness in asthma: 

There are many potential factors contributing to the 

excessive airway response demonstrable on airway 

challenge. These range from abnormalities of airway 

smooth muscle, airway remodelling and airway 

inflammation to abnormalities in the neural control of 

airway calibre (Berend  et al., 2008). 

Air Way Remodeling: 

Airway remodeling as a consequence of 

inflammation is another characteristic of asthma structural 

changes that occur due to inflammation include thickening 

of the basement membrane, subepithelial fibrosis, goblet 

cell metaplasia, neovascularization, and increased airway 

smooth muscle mass (Fixman et al., 2007). Examination of 

the relationship between airway remodeling and degree of 

asthma severity determined that clinical and functional 

severity scores of asthma were the strongest predictors of 

increased subepithelial layer thickness, independent of 

http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Mucus
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berend%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18713086
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duration of disease, FEV1 This suggests that all patients 

with severe, poorly controlled asthma can experience 

deleterious effects on the structure and function of their 

airways, regardless of the duration of disease. While a 

definitive cause/effect relationship has yet to be 

conclusively established, airway remodeling has been 

associated with irreversible decline in FEV1, loss of 

bronchodilator reversibility, and increased airway hyper-

responsiveness (Pascual et al., 2009). Interleukin 33 (IL-

33), a member of the IL-1 family, has been implicated in 

the airway remodeling process. It is produced by airway 

epithelial cells and smooth muscle cells to stimulate 

collagen synthesis by fibroblasts, resulting in increased 

reticular basement membrane thickness. IL-33 is important 

in switching from T-helper 1 (Th1) to Th2 responses in vivo 

(Liew, 2012), producing Th2 cytokines IL-5 and IL-13, as 

well as inducing cytokine release from mast cells (Schmitz  

et al., 2005) and increasing expression of IL-17 by Th17 

cells (Fujita et al., 2012). The action of IL-33 is unaffected 

by exposure to high-dose steroids, suggesting that this 

interleukin plays an important role in the pathogenesis of 

steroid-resistant asthma (Saglani et al., 2013). 

These various mechanisms lead to structural changes 

that result in a loss of elastic recoil with increasing lung 

compliance, most pronounced at the peri-bronchiolar level, 

resulting in irreversible obstructive small airways 

disease (Mauad et al., 2004). 
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Risk Factors Affecting Expression of Asthma: 

A. Host Factors: 

Obesity: 

More than 40 cross-sectional and case-control studies 

have reported on the relationship between obesity and 

asthma since the 1990s. Almost without exception, these 

studies describe an increased prevalence of asthma in obese 

and overweight individuals throughout the world. Although 

such studies cannot address the direction of causality, 

several large epidemiological studies have reported an 

increased odds ratio (OR), or relative risk, of developing 

incident asthma in obese individuals [body mass index 

(BMI) >30], suggesting that obesity is a risk factor for the 

future development of asthma as shown in (Fig. 1) 

(Beuther et al., 2007). 

Many authors have speculated that GERD could lead 

to asthma symptoms in the obese population. GERD is 

increased in proportion to BMI (Friedenberg et al., 2008) 

and GERD has been associated with increased airway 

hyper responsiveness and wheezing (Hancox et al., 2006).  

One additional link between obesity and asthma may 

be the adipokines and their effects on airway inflammation. 

Adipose tissue is a metabolically active tissue participating 

in energy homeostasis and immune responses (Rasouli et 

al., 2008).  
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Figure (1): Relation between obesity and asthma 

Adipose tissue can produce mediators that may have 

direct effects on the lung and also affect the innate and 

adaptive immune system, which may lead to airway disease. 

Obesity also increases the risk of other comorbidities, such 

as sleep disordered breathing and GERD, which may in turn 

exacerbate respiratory symptoms and disease (Lugogo et al., 

2010). 

Diet: 

It has been hypothesized that decreasing antioxidant 

(fruit and vegetables), increased n-6 polyunsaturated fatty 

acid (PUFA) (margarine, vegetable oil), and decreased n-3 

PUFA (oily fish) intakes have contributed to the recent 

increases in asthma and atopic disease (Devereux and 

Seaton, 2005). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lugogo%20NL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Devereux%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15940119
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seaton%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15940119

