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Abstract 
          Chronic cough prevalence was with the range of 11-13% of the 
global community. Higher prevalence rate was reported for Oceania, 
while the lower prevalence was in Africa. Chronic cough is with 
social, physical and psychological impact and many approaches 
proposed for its complex management. Cough is an important and 
common symptom of respiratory tract health problem. Cough variant 
asthma forms the etiology of cough in 30-50% of those with chronic 
cough. Chronic nonproductive  may be the only symptom of asthma. 
We report a 54 year old male with chronic cough of 8 years duration. 
The case diagnosed by consultant allergologist as cough variant 
asthma and kept on treatment protocol. Unfortunately, immunotherapy 
is difficult to be performed in this case because of the wide range of 
hypersensitivity to food and inhalant allergens. 
Keywords: Cough, Asthma, Cough variant asthma, Allergic 
rhinitis, Inhalant allergens, Food allergens, Refractory cough, 
Chronic cough, Allergic rhinitis. 
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Introduction 
           Chronic cough is defined as a cough lasting more than 8 weeks 
[1,2]. The cough may be of pulmonary or extra-pulmonary etiology 
[3]. Chronic cough prevalence was with the range of 11-13% of the 
community [4,5]. Recent  meta-analysis of 90 studies reported a 
prevalence of 18.1% in Oceania, 12.7% in Europe, 11% in America, 
4.4% in Asia and 2.3 in Africa [6]. 
            Chronic cough is with social, physical and psychological 
impact and many approaches proposed for its complex management 
[1,2,5,7-10]. Multiple guidelines were developed for different 
geographical areas [1,11-17]. Recent review [3Poiten] summarized 
these guidelines. There are variable success in the treatment of chronic 
cough according to such guidelines [18-21].  
            In literature many studies reported the etiology and 
aggravating factors of chronic cough [2,7,20,22-28]. Cough is an 
important and common symptom of respiratory tract health problem 
[29]. Nonproductive chronic cough is a symptom of chronic health 
problem and thus in most cases the cough relieved during treatment 
course and relapsed after cessation of treatment [2,3]. Asthma is a 
chronic respiratory disease with prevalence of 4.4% to 7.6% in the 
Middle East [30] that characterized by immunologic, inflammatory 
and metabolic changes [31-40]. Comorbid allergic rhinitis was 
common in patients with asthma (61.6%) as compared to non-
asthmatic individuals (6%) (Odd Ratio [OR] = 25.5;P< 0.0001).[41].  
           Recent studies may suggest that asthma is a syndrome and it is 
with several different phenotypes [42- 44]. Cough variant asthma 
forms the etiology of cough in 30-50% of those with chronic cough 
[43]. Chronic nonproductive  may be the only symptom of asthma 
[44-47]. Although many definition were proposed for cough variant 
asthma, both classical asthma and cough variant asthma were the 
same, however, CVA preceded classical phenotype [42,46,48,49]. The 
pathophysiology  of asthma is complicated and involved many 
inflammatory, immunological, enzymatic responses and activities that 
associated with nervous system involvement [ 42,44, 48-61]. 
Case report 
            A 56 years old Male presented to the clinic with prolonged dry  
cough with no history of wheezing. The cough was of  8 years 
duration. He consulted internist physician, ENT specialist, 
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Dermatologist, Allergologist, and General practioners. He received 
treatment that  include antihistamine, Antibiotics, decongestant, and  
sore throat lozenges. Endoscopy of pharynx and larynx was normal, 
however, spirometry not performed. Ultrasonography of the thyroid 
gland was normal. Allergy test to determine IgE specific antibodies 
for food and inhalant allergens were performed using kit from 
MEDIWISS Analytic GmbH, Uerdinger Straße 3; D-47441, Moers, 
Germany and their results are shown in Table 1-3. There are high rate 
of hypersensitivity for both food and inhalant allergens. For food 
allergens, 16.7% (5/30) of the tested allergens show significant 
increase of IgE, while 30% (9/30) show slight increase, Table 1. For 
inhalant allergens, IgE significantly increased in 6.7% (2/30) of tested 
allergens, while  slight increase demonstrated in 33.3% (10/30), Table 
2. Unfortunately, immunotherapy is difficult to be performed in this case 
because of the wide range of hypersensitivity to food and inhalant allergens. 
          The case was diagnosed as CVA according to the criteria 
previously reported [54]. And kept on treatment protocol that include 
leukotriene receptor antagonist (Montelukast), Fexon, and 
aminophylline hydrate (phyllocontin prolonged release tablet).  
Discussion 
          Asthma may be recognized as a syndrome that involve multiple 
organ of the entire airway and subsequent metabolic abnormalities 
[41]. The pathophysiology of asthma involved complicated scenario 
of events which involve a cascade of immune responses, inflammatory 
processes, and neurotic  disorders that may attributed to metabolic and 
haematologic changes with time [31-41].  Glauser in 1972 first 
described cough variant asthma [62] as a phenotype of asthma. Both 
CVA and classical asthma are sharing airway hyperresponsiveness 
(AHR) as the main underlying pathophysiological mechanism [44]. 
However, AHR and airway remodeling are milder in CVA subjects as 
compared to classical asthma [48,55-57,63].  
          Previous studies indicated that there was no significant 
difference between classical asthma and CVA for many biomarkers in 
blood and sputum such as increased percentage of eosinophils [64], 
interleukin 8 (IL-8), eosinophilic cationic protein, levels of exhaled 
nitric oxide (FeNO) [64,65-68]. CVA early diagnosis is important as 
the treatment prevent the progression of CVA to classical asthma [29]. 
Recent studies suggested many biomarkers for diagnosis and 
treatment and prognosis monitoring of patients with asthma [29,31-
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41,65,66,68-75]. Eosinophils oxidative injury to respiratory system in 
asthmatic patients was more substantial than that induced by 
neutrophils [76]. Thus hydrogen peroxide that was induced by 
eosinophils increased in asthmatic patients exhaled condensate [74,77-
80]. Patients with CVA presented mostly with chronic nonproductive 
cough responsive to bronchodilator treatment.[81] Recognition of 
cough variant asthma is clinically important because bronchodilator 
treatment is only effective in cough variant asthma and can be 
prevented from progression to classical asthma [29].  
           Alobaidi [29] reported  that hydrogen peroxide in breath 
condensate was significantly higher in patients with classical and 
cough variant asthma groups as compared to those with chronic cough 
nonasthmatic individuals and healthy control groups.  patients with 
cough variant asthma show high level of expired breath condensate 
H2O2 than that in patients with chronic cough nonasthmatic and 
healthy control. Additionally, expired breath condensate pH was lower 
in CVA than that in subjects with chronic cough nonasthmatic 
subjects and healthy controls. Both the expired breath condensate 
H2O2 and pH in CVA were without significant difference between 
classical asthma and CVA. 
           The cough induction in CVA is not clear, however, previous 
study suggested that in CVA patients the inflammation was solely in 
large respiratory airway were cough receptors are abundant [82]. 
However, eosinophil tussive mediators may be responsible for the 
induction of cough in CVA [65,83]. Others suggested that local 
bronchoconstriction stimulated cough receptors  and induced cough in 
subjects with asthma [67,69]. This explanation may be accepted since 
bronchodilators are effective in relieving cough in CVA [84]. 
However, previous studies reported normal pulmonary function test 
[85-87] or peripheral rather than central airway obstruction[88] at 
baseline. In CVA exercise [87] or methacholine challenge [85] 
revealed peripheral and central airways obstruction similar to classical 
asthma or predominant peripheral obstruction [87]. Baseline 
pulmonary function parameters did not show significant difference 
between CVA and classical asthma in the peripheral and central 
responsiveness [69].  
           Koh et al [89] suggest that CVA is without wheeze due to high 
wheezing threshold as compared to classical asthma. In addition, high 
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sensitivity of cough receptors in some individuals may be suggested as 
other mechanism for cough induction in CVA [90]. However, others 
not accept this explanation as mechanism for cough induction [84]. 
CVA is under-diagnosed in community [91] and thus CVA must be 
included in differential diagnosis of chronic cough [78,82,85,86] and 
this approach may prevent conversion of CVA to classical asthma. 
          Appropriate diagnostic procedures, including detection of 
inflammatory markers in expired breath condensate should be 
considered [29] . The presence of elevated H2O2 and reduced pH of 
expired breath condensate, which may suggest eosinophilic airway 
inflammation and possible diagnosis of cough variant asthma, may be 
of some help in the initial assessment of patients with chronic 
cough.[29].  
          In none proper treatment of classical asthma may lead to 
irreversible pathological changes that was induced by persistent 
inflammation [92]. This pathological changes may present in CVA as 
previous study indicated [29]. Inhaled corticosteroids early use may 
lead to good prognosis in classical asthma [93] and this may be the 
same in CVA, however, this warranted further detailed investigation. 
About 1/3 of CVA develop classical asthma [85,94].  Early diagnosis 
of CVA and the use of the inhaled corticosteroids is of good prognosis 
in prevention of conversion from CVA to classical asthma [82,95]. 
Some investigators suggested the use of steroids in the diagnosis of 
CVA [96-99], however, this may misclassify atopic cough with CVA 
as steroids also effective in control of atopic cough [82].  
            The patients kept on treatment protocol that include  
leukotriene receptor antagonist (Montelukast), Antihistamine (Fexon), 
and bronchodilator [aminophylline hydrate (phyllocontin prolonged 
release tablet)]. After 48 hours, patients improved clinically, however, 
the cough not  completely disappeared. Good outcome of the 
treatment may be suspected if the guideline followed thoroughly. The 
new concept of central and peripheral hypersensitivity and 
neurophenotypes attributed to understanding of the physiopathological 
mechanisms of chronic cough including CVA [3].  This new concept 
encourage researchers to develop new drugs for the treatment of 
chronic or refractory cough or CVA. In chronic cough management, 
asthma assessment must be performed [100,101]. In 14% to 41.3% of 
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chronic cough cases classical and CVA are the underlying etiology 
[102,103]. 
          The chronic hypersensitivity syndrome (CHS) concept 
developed [104] and considered clinically relevant by the European 
Respiratory Society (ERS) Task Force [105]. Upper airways and 
larynx were with hypersensitivity in those with CHS. The sensory 
nerve of the airway is hypersensitive to the irritants due to mucosal 
cough receptors upregulation and afferent nerve activity triggered by 
cough receptor as a response to cough provoking stimuli such as acids, 
heat and arachidonic acid derivatives [106-108].   
          Hull Airway Reflux Questionnaire was developed for the 
diagnosis of chronic hypersensitivity syndrome [109] with high 
specificity and sensitivity. Three phenotypes of CHS were identified: 
[110]. 
a) Th2-cell dominant phenotype (cough variant asthma or non-

asthmatic eosinophilic bronchitis) 
b) predominant phenotype of rhinal symptoms (such as Upper airway 

cough syndrome); and   
c) predominant phenotype characterized by acid reflux and heartburn 

(gastroesophageal reflux cough). Additionally, refractory chronic 
cough is considered to be a phenotype of the cough hypersensitivity 
syndrome [10580]. 

            Recent review [106] described the mechanisms that were 
involved in cough reflex hypersensibility. The mechanisms involve 
both peripheral sensitization (inflammatory-mediated sensitization of 
cough fiber afferent nerve with subsequent reduced threshold for 
cough in upper and lower airways) and central sensitization 
(increased excitability in central sensory pathways).[106]. In addition, 
Belvisi [111] postulated the concept of neurophenotype  in respiratory 
disease. He suggested that there were airway nerve function specific 
changes in response to irritants in different respiratory diseases [111]. 
However, this concept warranted detailed analysis to clarify the 
involved underlying mechanisms [3]. 
          Refractory and  unexplained chronic cough treatment reviewed 
recently [112] and four therapeutic approaches were proposed, which 
include: Inhaled corticosteroids (Eosinophilic airway inflammation); 
non-pharmacologic therapy (Speech pathology therapy); 
Neuromodulatory therapy (targeting neural pathways and others 
(Macrolides, esomeprazole, ipratropium.  
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          Previous studies reported that centrally acting neuromodulators 
(amitriptyline, gabapentin, pregabalin, baclofen,  and morphine) may 
improve the quality of life in those with chronic cough [113-119]. In 
contrast, erythromycin or esomeprazole or azithromycin treatment was 
not effective in control of chronic cough [120-122].  Smith et al [123] 
in a randomized, double-blind, placebo-controlled, cross-over study 
reported that sodium-channel inhibitor not shows any effect on the 
control of cough. Brozmanova and Pavelkova [124],  In their review  
suggested that vagal C-fibers activity inhibition form a sound 
approach for the development of effective antitussive drugs.   The 
research not revealed effective antitussive drugs  and centrally acting 
antitussive drugs were with  unwanted side effects. However,  they 
suggests that topical drug application may conserve the effective 
antitussive activity without centrally induced side effects [124].  
          Sodium-channel inhibitor (voltage gated) are an attractive 
chronic cough therapeutic approach as there are many parallels 
between chronic cough and chronic neuropathic pain [124] . Transient 
receptor potential vanilloid  receptors that trigger afferent nerve 
activity in response to cough-provoking stimuli (heat, acid, 
arachidonic acid derivatives) [106-108] antagonists (XEN-D0501 and 
SB-705498) did not induce any improvement on cough frequency 
despite a clear pharmacological effect on cough reflex sensitivity to 
caspain.[125,126]. While P2X3 receptors antagonists (AF-219) found 
to be effective in treatment of chronic cough and 75% of cough 
frequency reduced as tested in a double-blind, placebo-controlled, 2-
period, crossover study in the UK [127]. 
          Refractory cough in asthmatic patients may be controlled with 
treatment with tiotropium by modulating cough reflex sensitivity 
[128]. The emergence of neurobiological role in chronic cough 
induction and control may suggest an additional approach for 
antitussive drug development. Introduction of the cough 
hypersensitivity syndrome concept may open a new era in the 
determination and treatment of chronic cough [129]. In mice, emodin 
regulate notch pathway and mitigate airway inflammation of cough variant 
asthma [130] 
In conclusion, cough variant asthma may treated with leukotriene receptor 
antagonist, Antihistamine and bronchodilator. However, the 
emergence of neurobiology concept in allergy induction and treatment 
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warranted performance of research for development of new safe drugs 
without central neural side effects. Inhaled lidocaine preceded by 
bronchodilator may be an alternative therapeutic protocol used in the 
treatment of CVA.  

 

Table 1. IgE serum levels for Food Allergens 

Allergen IgE IU/Ml Class 
Control [Ctrl] 53.5 5.0 
Milk [F2] 0.00 0.0 
Egg white [F1] 0.00 0.0 
Sunflower seed [F114] 1.00 2.0 
Egg yolk [F75] 0.02 0.0 
Peach [F95] 2.50 2.0 
Soy bean [F14] 0.00 0.0 
Banana [F92] 0.00 0.0 
Olive [F458] 0.30 0.0 
Strawberry [F44] 0.07 0.0 
Tomato [F25] 2.30 2.0 
Carrot [F31] 3.70 3.0 
Cacao [F93] 0.00 0.0 
Kiwi [F84] 0.43 1.0 
Fig [F328] 8.20 3.0 
Broad bean [F500] 0.41 1.0 
Orange [F33] 4.30 3.0 
Hazelnut [F17] 1.20 2.0 
Pistachio nut [F203] 1.10 2.0 
Cod fish [F3] 0.00 0.0 
Apricot [F237] 5.90 3.0 
Meat mix [Fx23]  0.00 0.0 
Gluten [F79] 0.00 0.0 
Sesame seed [F10] 2.10 2.0 
Potato [F35] 1.50 2.0 
Garlic  [F47] 0.00 0.0 
Pepper [F263] 0.27 0.0 
Aubergine [F267] 1.00 2.0 
Walnut [F256] 0.75 2.0 
Raspberry [F343] 4.00 3.0 
Almond  [F20] 0.02 0.0 
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Table 2. IgE serum levels for Inhalant Allergens 

Allergen IgE IU/Ml Class 
Control [Ctrl]  35.2 4.0 
D. Pteronyssinus [D1]  0.00 0.0 
D. farinae [D2] 0.00 0.0 
Cockroach [l6]  0.00 0.0 
Camel hair [E17] 0.13 0.0 
Absinthe [W5] 2.00 2.0 
Oak, White [T7] 0.40 1.0 
Olive  [T9] 2.80 2.0 
Cypress [T23]  0.66 1.0 
Mulberry [T70] 3.10 2.0 
Timothy grass [G6] 0.74 2.0 
Mixed grasses [Gx] 0.96 2.0 
Grain pollen MIX [Gx12] 6.70 3.0 
Ragweed [W1]  3.80 3.0 
Mugwort [W6] 0.64 1.0 
Parietaria (Wall pellitory)[W21] 2.10 2.0 
Sweet vernal grass [G1] 0.54 0.0 
Nettle [W20] 0.97 2.0 
Chenopodium album [W10] 1.70 2.0 
Camomile [W206] 0.00 0.0 
Cat epithel [E1] 0.00 0.0 
Candida albicans [M5] 0.00 0.0 
Dog epithel [E5] 0.00 0.0 
Feather mix. [Ex70] 0.27 0.0 
Parrot/Budgerigar/Hollandicus 
[Ex8] 

0.23 0.0 

Cow/Sheep [Ex9] 0.00 0.0 
Chicken feather [E85]  0.00 0.0 
Penicillium notatum [M1]  0.00 0.0 
Aspergillus fumigatous [M3] 0.00 0.0 
Cladosporium herbarum [M2] 1.10 2.0 
Alternaria alternate [M6] 0.83 2.0 
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Table 3. Classes Categorization Criteria 

Class IgE range IU/ml Interpretation 
0 0.00 – 0.34 Not or hardly present 
1 0.35 – 0.69 Low threshold 
2 0.70 – 3.49 Slight increase 
3 3.50 – 17.49 Significantly increased 
4 17.50 – 49.90 High  
5 50.00 – 100.00 Very high 
6  100 Extremely high  

 
References 
1. Irwin RS, Baumann MH, Bolser DC, et al. Diagnosis and 

management of cough executive summary: ACCP evidence-based 
clinical practice guidelines. Chest. 2006;129(1 Suppl):1S–23S. 

2. Irwin RS, French CL, Chang AB, Altman KW; CHEST Expert 
Cough Panel. Classification of cough as a symptom in adults and 
management algorithms: CHEST guideline and expert panel report. 
Chest. 2018;153(1):196–209. 

3. Perotin JM, Launois C, Dewolf M, Dumazet A, Dury S, Lebargy F, 
et al. Managing patients with chronic cough: challenges and 
solutions. Ther Clin Risk Manag. 2018;14:1041-1051 

4. Chamberlain SA, Garrod R, Douiri A, et al. The impact of chronic 
cough: a cross-sectional European survey. Lung. 
2015;193(3):401–408. 

5. Birring SS, Kavanagh J, Lai K, Chang AB. Adult and paediatric 
cough guidelines: Ready for an overhaul? Pulm Pharmacol Ther. 
2015;35:137–144. 

6.  Song WJ, Chang YS, Faruqi S, et al. The global epidemiology of 
chronic cough in adults: a systematic review and meta-analysis. 
Eur Respir J. 2015;45(5):1479–1481. 

7. Pacheco A, de Diego A, Domingo C, et al. Chronic cough. Arch 
Bronconeumol. 2015;51(11):579–589.  

8. Birring SS. Controversies in the evaluation and management of 
chronic cough. Am J Respir Crit Care Med. 2011;183(6):708–

715.  
9. Dalal B, Geraci SA. Office management of the patient with chronic 

cough. Am J Med. 2011;124(3):206–209.  



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

121 
 

10. Pavord ID, Chung KF. Management of chronic cough. Lancet. 
2008;371(9621):1375–1384.  

11. Gibson PG, Chang AB, Glasgow NJ, et al. CICADA: Cough in 
children and adults: diagnosis and assessment. Australian cough 
guidelines summary statement. Med J Aust. 2010;192(5):265–

271.  
12. Morice AH, McGarvey L, Pavord I; British Thoracic Society 

Cough Guideline Group. Recommendations for the management 
of cough in adults. Thorax. 2006;61 Suppl 1:i1–i24.  

13. Kardos P, Berck H, Fuchs KH, et al. Guidelines of the German 
Respiratory Society for diagnosis and treatment of adults 
suffering from acute or chronic cough. Pneumologie. 
2010;64(11):701–711.  

14. Kohno S, Ishida T, Uchida Y, et al. The Japanese Respiratory 
Society guidelines for management of cough. Respirology. 
2006;11 Suppl 4:S135–S186.  

15. Asthma Workgroup, Chinese Society Respiratory Diseases 
(CSRD), Chinese Medical Association. The Chinese national 
guidelines on diagnosis and management of cough (December 
2010). Chin Med J (Engl). 2011;124(20):3207–3219.  

16. Irwin RS, French CT, Lewis SZ, Diekemper RL, Gold PM; 
CHEST Expert Cough Panel. Overview of the management of 
cough: CHEST guideline and expert panel report. Chest. 
2014;146(4):885–889.  

17. Jiang M, Guan WJ, Fang ZF, et al. A critical review of the quality 
of cough clinical practice guidelines. Chest. 2016;150(4):777–

788.  
18. Wee B, Browning J, Adams A, et al. Management of chronic 

cough in patients receiving palliative care: review of evidence and 
recommendations by a task group of the Association for Palliative 
Medicine of Great Britain and Ireland. Palliat Med. 
2012;26(6):780–787.  

19. Molassiotis A, Smith JA, Mazzone P, Blackhall F, Irwin RS; 
CHEST Expert Cough Panel. Symptomatic treatment of cough 
among adult patients with lung cancer: CHEST guideline and 
expert panel report. Chest. 2017;151(4):861–874.  

20. Moscato G, Pala G, Cullinan P, et al. EAACI position paper on 
assessment of cough in the workplace. Allergy. 2014;69(3):292–

304.  



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

122 
 

21. French CT, Diekemper RL, Irwin RS, et al. Assessment of 
intervention fidelity and recommendations for researchers 
conducting studies on the diagnosis and treatment of chronic 
cough in the adult: CHEST guideline and expert panel report. 
Chest. 2015;148(1):32–54. 

22. Gibson PG, Vertigan AE. Management of chronic refractory 
cough. BMJ. 2015;351:h5590.  

23. Tarlo SM, Altman KW, French CT, Diekemper RL, Irwin RS. 
Evaluation of occupational and environmental factors in the 
assessment of chronic cough in adults: a systematic review. 
Chest. 2016;149(1):143–160.  

24. Çolak Y, Nordestgaard BG, Laursen LC, Afzal S, Lange P, Dahl 
M. Risk factors for chronic cough among 14,669 individuals from 
the general population. Chest. 2017;152(3):563–573.  

25.  Anyenda EO, Higashi T, Kambayashi Y, et al. Associations of 
cough prevalence with ambient polycyclic aromatic 
hydrocarbons, nitrogen and sulphur dioxide: a longitudinal study. 
Int J Environ Res Public Health. 2016;13(8):pii:E800. 

26. Nieminen P, Panychev D, Lyalyushkin S, et al. Environmental 
exposure as an independent risk factor of chronic bronchitis in 
northwest Russia. Int J Circumpolar Health. 2013;72.  

27.  Hu ZW, Zhao YN, Cheng Y, et al. Living near a major road in 
Beijing: association with lower lung function, airway 
acidification, and chronic cough. Chin Med J (Engl). 
2016;129(18):2184–2190 

28. Alobaidi RH, Alobaidi AHA, Alsamarai AGM. Risk factors for 
allergy in secondary school girls. Chapter Five, In: Celso Pereira. 
Allergic Diseases: New Insights. 1st Edition, INTECH,  2015: 99-
124. 

29. Alobaidi AHA. Expired breath condensate hydrogen peroxide 
concentration and pH for screening cough variant asthma among 
chronic cough. Ann Thoracic Med 2007;2(1):18-22. 

30. Tarraf H, Aydin O, Mungan D, Albader M, Mahboub B, Doble A, 
et al. Prevalence of asthma among the adult general population of 
five Middle Eastern countries: results of the SNAPSHOT 
program. BMC Pulmonary Medicine 2018;18:68. 14 pages. 

31. Amina Hamed Ahmad Al Obaidi, Abdul Ghani Mohamed Al 
Samarai, Abdul Karem Yahya Jawad, Jasim Mohamed Al Janabi. 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

123 
 

Association between of C Reactive Protein and Asthma. Turkish 
Thoracic J 2010;11:98-104.  

32. Abdulghani Mohamad Alsamarai, Amina Hamed Ahmad 
Alobaidi, Sami Mezher Alrefaiei and Amar Mohamed Alwan 
(June 29th 2012). House Dust Mite Immunotherapy in Iraqi 
Patients with Allergic Rhinitis and Asthma, Pharmacotherapy, 
Farid Badria, IntechOpen,  

33. Adnan Hasan Alwan Amina Hamed Ahmed Alobaidi Abdulghani 
Mohamed Alsamarai. Leptin, Obesity and IgE in patients with 
Asthma and Allergic Rhinitis. Diyala J Med 2014;6(1):66-76. 

34. Alobaidi AH, Alsamarai AGM,   Aljanabi J, Yahya A. The 
Predictive Value of Eosinophil Cationic Protein and Lactate 
Dehydrogenase in Asthma: A Comparative Study of Serum 
Versus Sputum. (WAO Journal 2009; 2:144–149) 

35. Ahmed Alobaidi AHA, Alsamarai MAG, Alsamarai Y, Aljanabi 
JM. The predictive value of IgE as biomarker in asthma. J 
Asthma 2008;45:654-663. 

36. Al Obaidi AH, Al Samarai AM. Biochemical markers as a 
response guide for steroid therapy in asthma. J Asthma 2008;425-
434. 

37. Al Obaidi AHA, Alsamarai AM. The predictive value of 
eosinophil cationic protein in asthma as a marker of poorly 
controlled disease and response guide to treatment. Pak J Chest 
Med 2008;14:7-10. 

38. Al Obaidi AHA, Jawad AKY, Alsamarai AGM, Al Janabi JM. 
Biochemical changes in patients with asthma J Clinical 
Diagnostic Research 2007; 5:396-403. 

39. Al Obaidi AH, Mohamed A, Murbat MM,  Jawad AK, Janabi J. 
Serum oxidant / antioxidants parameters in asthma. Tikrit Med J 
2007, 13:44-54. 

40. Al Obaidi AH, Mohamed A, Murbat MM,  Jawad AK, Janabi J. 
Correlation among oxidant / antioxidant parameters in asthma. 
Tik Med J 2008;14:1-10.  

41. Alsamarai AGM, Alwan AM, Ahmad AH, Salih MA, Salih JA, et 
al .The Relationship between Asthma and Allergic Rhinitis in the 
Iraqi Population Allergology International 2009;58;549-555.  

42.  Domuz S. Prevalence of asthma symptoms in children aged 6 to 
15 years in the territory of Republic of Srpska [dissertation]. Novi 
Sad: Medical Faculty; 2016. 156 p 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

124 
 

43.  Morjaria BJ, Kastelik AJ. Unusual asthma syndromes and their 
management. Therapeutic Advances in Chronic Disease. 
2011;2(4):249-264.  

44.  Liu M, Liu K, Zhu N, Xia J, Chen X. Inflammatory mediators in 
induced sputum and airway hyperresponsiveness in cough variant  

       asthma during long-term inhaled corticosteroid treatment. 
Mediators of Inflammation. 2012;2012:403868. 

45.  Ioan I, Poussel M, Coutier L, Plevkova J, Poliacek I, Bolser CD, 
et al. What is chronic cough in children? Frontiers in Physiology. 
2014;5:322.  

46. Corrao WM, Braman SS, Irwin RS. Chronic cough as the sole 
presenting manifestation of bronchial asthma. The New England 
Journal of Medicine. 1979;300:633-637 

47. Magni C, Chellini E, Zanasi A. Cough variant asthma and atopic 
cough. Multidisciplinary Respirator Medicine. 2010;5(2):99-103. 

48. Fujimura M, Hara J, Myou S. Change in bronchial responsiveness 
and cough reflex sensitivity in patients with cough variant 
asthma: Effect of inhaled corticosteroids. Cough. 2005;I:5.  

49.  Fujimura M, Ogawa H, Nishizawa Y, Nishi K. Comparison of 
atopic cough with cough variant asthma: Is atopic cough a 
precursor of asthma? Thorax. 2003;58:14-18. 

50. Imai E, Enseki M, Nukaga M, Tabata H, Hirai K, Kato M, et al. A 
lung sound analysis in a child thought to have cough variant 
asthma: A case report. Allergology International. 2017;67(1):150-
152.  

51.  Sridaran S, Gonzalez-Estrada A, Aronica AM. A case of cough 
variant asthma undiagnosed for 16 years. Operation and 
Maintenance Center – Radio. 2014;2014(2):29-30.  

52. D’Urzo A, Jugovic P. Case Report: Cough variant asthma. 

Canadian Family Physician. 2002;48:1323-1325 
53. Niimi A. Cough and asthma. Curent Respiratory Medicine 

Reviews. 2011;7(1):47-54. 
54. Ichinose M, Sugiura H, Nagase H, Yamaguchi M, Inoue H, Sagara 

H, et al. Japanese guidelines for adult asthma 2017. Allergology 
International. 2017;66(2):163-189. 

55. Arakawa H, Hamasaki Y, Kohno Y, Ebisawa M, Kondo N, 
Nishima S, et al. Japanese guidelines for childhood asthma 2017. 
Allergology International. 2017;66(2):190-204. 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

125 
 

56. Niimi A, Matsumoto H, Takemura M, Ueda T, Chin K, Mishima 
M. Relationship of airway wall thickness to airway sensitivity and 
airway reactivity in asthma. American Journal of Respiratory and 
Critical Care Medicine. 2003;168(8):983-988.  

57. Mochizuki H, Arakawa H, Tokuyama K, Morikawa A. Bronchial 
sensitivity and bronchial reactivity in children with cough variant 
asthma. Chest. 2005;128(4):2427-2434. 

58.  De Diego A, Martinez E, Perpina M, Nieto L, Compte L, Macian 
V, et al. Airway inflammation and cough sensitivity in cough-
variant asthma. Allergy. 2005;60(11):1407-1411. 

59.  Kanazawa H, Eguchi Y, Nomura N, Yoshikawa J. Analysis of 
vascular endothelial growth factor levels in induced sputum 
samples from patients with cough variant asthma. Annals of 
Allergy, Asthma & Immunology. 2005;95(3):266-271.  

60. Birring SS, Parker D, Brightling CE, Bradding P, Wardlaw AJ, 
Pavord ID. Induced sputum inflammatory mediator 
concentrations in chronic cough. American Journal of Respiratory 
and Critical Care Medicine. 2004;169(1):15-19.  

61. McGarvey LP, Heaney LG, Lawson JT, Johnston BT, Scally CM, 
Ennis M, et al. Evaluation and outcome of patients with chronic 
non-productive cough using a comprehensive diagnostic protocol. 
Thorax. 1998;53(9):738-743. 

62. Glauser FL. Variant asthma. Ann Allergy. 1972;30:457–9. 
63. Vujnovic SD, Domuz A, Petrovic S. Cough Variant Asthma as a 

Phenotype of Classic Asthma. Chapter 12, In: Kuan-Hsiang Gary 
Huang and Chen Hsuan Sherry Tsai, Asthma Diagnosis and 
Management - Approach Based on Phenotype and Endotype, 
2018, IntechOpen, P:195-205. 

64. Morice AH, Kastelik JA. Cough 1: Chronic cough in 
adults. Thorax. 2003;58:901–7.  

65. Bjornsdottir US, Quan SF, Busse WW. Eosinophils and asthma. 
In: Busse WW, Holgate ST, editors. Asthma and rhinitis. Boston: 
Blackwell Scientific Publications; 1995. pp. 328–46. 

66. Niimi A, Amitani R, Kawai M. Sputum eosinophilia in cough 
variant asthma. Am Rev Respir Dis. 1991;143:A30. 

67. Salem H, Aviado DM. Antitussive drugs. Am J Med Sci. 1964; 
247:585–600. [PubMed: 14158494] 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

126 
 

68. Ojoo JC, Mulrennan S, Kaselik JA, Morice AH, Redington AE. 
Expired breath condensate pH and expired nitric oxide in allergic 
asthma and in cystic fibrosis. Thorax. 2005;60:22–6.  

69. Niimi A, Amitani R, Suzuki K, Tanak AE, Murayama T, Kuze F. 
Eosinophilic inflammation in cough variant asthma. Eur Respir 
J. 1998;11:1064–9.  

70. Wardlaw AJ, Dunnette S, Gleich GJ, Collins JV, Kay AB. 
Eosinophils and mast cells in bronchoalveolar lavage in subjects 
with mild asthma. Am Rev Respir Dis. 1988;137:62–9. 

 71. Kirby JG, Hargreave FE, Gleich GJ, O' Byrne PM. 
Bronchoalveolar cell profiles of asthmatic and no asthmatic 
subjects. Am Rev Respir Dis. 1987;136:379–83.  

72. Gibson PG, Girgis-Gabardo A, Morris MM, Mattoli S, Kay JM, 
Dolovich J, et al. Cellular characteristics of sputum from patients 
with asthma and chronic bronchitis. Thorax. 1989;44:693–9.  

73. Bousquet J, Chanez P, Lacoste JY, Barneon G, Ghavanian N, 
Enander I, et al. Eosinophilic inflammation in asthma. N Eng J 
Med. 1990;323:1033–9.  

74. Emelyanovo A, Fedoseev G, Abulimity A, Rudinski K, Fedoulov 
A, Karabanov A, et al. Elevated concentration of exhaled 
peroxide in asthmatic patients. Chest. 2001;120:1136–9.  

75. Venge P. Serum measurement of eosinophil cationic protein in 
bronchial asthma. Clin Exp Allergy. 1993;23:3–7.  

76. Slungaard A, Vercellotti GM, Walker G, Nelson RD, Jacob HS. 
Tumor necrosis factor alpha / cachectin stimulates eosinophil 
oxidant production and toxicity towards human endothelium. J 
Exp Med. 1990;171:2025–41.  

77. Dohlman AW, Black HR, Royall JA. Expired breath hydrogen 
peroxide is a marker of acute airway inflammation in pediatric 
patients with asthma. Am Rev Respir Dis. 1993;148:955–60.  

78. Antczak A, Nowak D, Shariati B, Krol M, Piasecka G, 
Kurmanowska Z. Increased hydrogen peroxide and thiobarbituric 
acid-reactive products in expired breath condensate of asthmatic 
patients. Eur Respir J. 1997;10:1235–41.  

79.  Jobsis Q, Raatgeep HC, Hermans PW, de Jongste JC. Hydrogen 
peroxide in exhaled air is increased in stable asthmatic 
children. Eur Respir J. 1997;10:519–21.  



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

127 
 

80. Horvath I, Donnely LE, Kiss A, Kharitonov SA, Lim S, Chung 
KF, et al. Combined use of exhaled hydrogen peroxide and nitric 
oxide in monitoring asthma. Am J Respire Crit Care 
Med. 1998;158:1042–6.  

81. Irwin RS, Corrao WM, Pratter MR. Chronic persistent coughing in 
the adults: The spectrum and frequency of causes and successful 
outcome of specific therapy. Am Rev Respir Dis. 1981;123:413–

7.  
82. O'Connel EJ, Rojas AR, Sachs MI. Cough type asthma: A 

review. Ann Allergy. 1991;66:278–85.  
83.  Lallo UG, Barnes PJ, Chung KF. Pathophysiology and clinical 

presentation of cough. J Allergy Clin Immunol. 1996;98:S91–7.  

84. Fujimura M, Kamio Y, Hashimoto T, Matsuda T. Cough receptor 
sensitivity and bronchial responsiveness in patients with only 
chronic non productive cough: In view of effect of bronchodilator 
therapy. J Asthma. 1994;31:463–72.  

85. Corrao WM, Braman SS, Irwin RS. Chronic cough as the sole 
presenting manifestation of bronchial asthma. N Eng J 
Med. 1979;300:633–7.  

86. Hannaway PJ, Hopper GD. Cough variant asthma in children. 
JAMA. 1982;247:206–8.  

87. Cloutier MM, Loughlin GM. Chronic cough in children: A 
manifestation of airway hyperactivity. Pediatrics. 1981;67:6–12.  

88. Niimi A, Amitani R, Matsui Y, Sugita T, Suzuki Y, Nishiyama H, 
et al. Clinical study on cough variant asthma. Nihon Kyobu 
Shikkan Gakkai Zasshi. 1992;30:1077–84.  

89. Koh YY, Chae SA, Min KU. Cough variant asthma is associated 
with a higher wheezing threshold than classic asthma. Clin Exp 
Allergy. 1993;23:696–701.  

90. Lallo UG, Barnes PJ, Chung KF. Pathophysiology and clinical 
presentation of cough. J Allergy Clin Immunol. 1996;98:S91–7. 

91. Burney PG. Current questions in the epidemiology of asthma. In: 
Holgate ST, editor. Asthma: Physiology, Immuno pharmacology 
and Treatment. London: Academic Press; 1993. pp. 3–25. 

92. Bousquet J, Chanez P, Lacoste JY, White R, Vic P, Godard P, 
Michel FB. Asthma: A disease remodeling the 
airways. Allergy. 1992;47:3–11.  



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

128 
 

93. Selroos O, Pietinnalho A, Lofroos AB, Riska H. Effect of early vs 
late intervention with inhaled corticosteroids in 
asthma. Chest. 1995;108:1228–34.  

94. Johnson D, Osborn LM. Cough variant asthma: A review of the 
clinical literature. J Asthma. 1991;28:85–90.  

95. NHLBI / WHO workshop report 2. National Institutes of 
Health. Bethesda: National Heart, Lung and Blood Institute; 
1997. Global strategy for asthma management and prevention. 
Publication No 97–4051A. 

96. Cockcroft DW, Ruffin RE, Dolovich J, Hargreave FE. Allergen 
induced increase in non allergic bronchial reactivity. Clin 
Allergy. 1977;7:503–13. 

97. Doan T, Patterson R, Greenberger PA. Cough variant asthma: 
Usefulness of a diagnostic therapeutic trial with prednisone. Ann 
Allergy. 1992;69:505–9.  

98. Parks DP, Ahrens RC, Humphries CT, Weinberger MM. Chronic 
cough in childhood: Approach to diagnosis and treatment. J 
pediatric. 1989;115:856–62.  

99. Cheriyan S, Greenberger PA, Patterson R. Outcome of cough 
variant asthma treated with inhaled steroids. Ann 
Allergy. 1994;73:478–80. 

100. Irwin RS, French CL, Chang AB, Altman KW; CHEST Expert 
Cough Panel. Classification of cough as a symptom in adults and 
management algorithms: CHEST guideline and expert panel 
report. Chest. 2018;153(1):196–209. 

101. Pacheco A, de Diego A, Domingo C, Lamas A, Gutierrez R, 
Naberan K, et al. Chronic cough. Arch Bronconeumol. 
2015;51(11):579–589. 

102.Lai K, Chen R, Lin J, Nilsson M; Johnsen R; Ye W; Hveem K; 
Lagergren J. et al. A prospective, multicenter survey on causes of 
chronic cough in China. Chest. 2013;143(3):613–620. 

103. Dicpinigaitis PV. Chronic cough due to asthma: ACCP evidence-
based clinical practice guidelines. Chest. 2006;129(1 Suppl):75S–

79S. 
104. Morice AH, Faruqi S, Wright CE, Thompson R, Bland JM. 

Cough hypersensitivity syndrome: a distinct clinical entity. Lung. 
2011;189(1):73–79. 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

129 
 

105. Morice AH, Millqvist E, Belvisi MG,  Bieksiene K, Birring SS,  Fan 
K, et al. Expert opinion on the cough hypersensitivity syndrome in 
respiratory medicine. Eur Respir J. 2014;44(5):1132–1148. 

106. Gibson PG, Vertigan AE. Management of chronic refractory 
cough. BMJ. 2015;351:h5590. 

107. Chung KF. Approach to chronic cough: the neuropathic basis for 
cough hypersensitivity syndrome. J Thorac Dis. 2014;6(Suppl 
7):S699–S707. 

108. Patberg KW. The female preponderance to cough 
hypersensitivity syndrome: another clue pointing to the role of 
TRPV1 in cough. Lung. 2011;189(3):257–258. 

109. Morice AH. Chronic cough hypersensitivity syndrome. Cough. 
2013;9(1):14. 

110. Yu L, Xu X, Lv H, Qiu Z. Advances in upper airway cough 
syndrome. Kaohsiung J Med Sci. 2015;31(5):223–228. 

111. Belvisi MG, Birrell MA, Khalid S, et al. Neurophenotypes in 
airway diseases. insights from translational cough studies. Am J 
Respir Crit Care Med. 2016;193(12):1364–1372. 

112. Gibson P, Wang G, McGarvey L, Vertigan AE, Altman KW, 
Birring SS, et al. Treatment of unexplained chronic cough: 
CHEST guideline and expert panel report. Chest. 
2016;149(1):27–44. 

113. Jeyakumar A, Brickman TM, Haben M. Effectiveness of 
amitriptyline versus cough suppressants in the treatment of 
chronic cough resulting from postviral vagal neuropathy. 
Laryngoscope. 2006;116(12):2108–2112. 

114. Ryan NM, Birring SS, Gibson PG. Gabapentin for refractory 
chronic cough: a randomised, double-blind, placebo-controlled 
trial. Lancet. 2012;380(9853):1583–1589. 

115. Morice AH, Menon MS, Mulrennan SA, Everett CF, Wright C,   
Jackson J, et al. Opiate therapy in chronic cough. Am J Respir 
Crit Care Med. 2007;175(4):312–315. 

116. Dion GR, Teng SE, Achlatis E, Fang Y, Amin MR. Treatment of 
neurogenic cough with tramadol: a pilot study. Otolaryngol Head 
Neck Surg. 2017;157(1):77–79. 

117. Cohen SM, Misono S. Use of specific neuromodulators in the 
treatment of chronic, idiopathic cough: a systematic review. 
Otolaryngol Head Neck Surg. 2013;148(3):374–382. 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

130 
 

118. Wei W, Liu R, ZhangTong Y, Qiu Z. The efficacy of specific 
neuromodulators on human refractory chronic cough: a 
systematic review and meta-analysis. J Thorac Dis. 
2016;8(10):2942–2951. 

119. Vertigan AE, Kapela SL, Ryan NM, Birring SS, McElduff P, 
Gibson PG. Pregabalin and speech pathology combination 
therapy for refractory chronic cough: a randomized controlled 
trial. Chest. 2016;149(3):639–648. 

120. Shaheen NJ, Crockett SD, Bright SD, Buckmire R, Couch M, 
Dellon ES, et al. Randomised clinical trial: high-dose acid 
suppression for chronic cough – a double-blind, placebo-
controlled study. Aliment Pharmacol Ther. 2011;33(2):225–234. 

121. Yousaf N, Monteiro W, Parker D, Matos S, Birring S, Pavord ID. 
Long-term low-dose erythromycin in patients with unexplained 
chronic cough: a double-blind placebo controlled trial. Thorax. 
2010;65(12):1107–1110. 

122. Hodgson D, Anderson J, Reynolds C, Oborne J, Meakin G, Baily 
H, et al. The effects of azithromycin in treatment-resistant cough: 
a randomized, double-blind, placebo-controlled trial. Chest. 
2016;149(4):1052–1060. 

123. Smith JA, McGarvey LPA, Badri H, Satia I, Warren F, Siederer 
S, et al. Effects of a novel sodium channel blocker, GSK2339345, 
in patients with refractory chronic cough. Int J Clin Pharmacol 
Ther. 2017;55(9):712–719. 

124. Brozmanova M,  Pavelkova N. The Prospect for Potent Sodium 
Voltage-Gated Channel Blockers to Relieve an Excessive cough. 
Physiol. Res 2020;69 (Suppl. 1): S7-S18. 

125. Belvisi MG, Birrell MA, Khaled S, Wortley MA, Dockry R, 
Coote J, et al. XEN-D0501, a novel transient receptor potential 
vanilloid 1 antagonist, does not reduce cough in patients with 
refractory cough. Am J Respir Crit Care Med. 
2017;196(10):1255–1263. 

126. Khalid S, Murdoch R, Newlands A, Smart K, Kelsall A, Holt K, 
et al. Transient receptor potential vanilloid 1 (TRPV1) 
antagonism in patients with refractory chronic cough: a double-
blind randomized controlled trial. J Allergy Clin Immunol. 
2014;134(1):56–62. 

127. Abdulqawi R, Dockry R, Holt K, Layton G, McCarthy BG, Ford 
AP, et al. P2X3 receptor antagonist (AF-219) in refractory 



AAJMS [Formerly IJMS]August, 2020;3(3): 111-131;ISSNe 2522-7386 

 

131 
 

chronic cough: a randomised, double-blind, placebo-controlled 
phase 2 study. Lancet. 2015;385(9974):1198–1205. 

128. Fukumitsu K, Kanemitsu Y, Asano T, Nakamura M, Takemura 
M, Niimi A. Tiotropium attenuates refractory cough and capsaicin 
cough reflex sensitivity in patients with asthma. J Allergy Clin 
Immunology; 2018:6(5): 1613-1620. 

129. Song  JA, McGarvey I.  Recent progress in the management of 
chronic cough. Korean J Intern Med 2020;35:811-822.  

130. Hau S, Liu F, Wang M. Emodin alleviates the airway 
inflammation of cough variant asthma Med Sci Monit, 2019; 25: 
5621-5629. 

 


