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Abstract 

 

Aero-allergens are able to elicit an inappropriate and often 

tissue damaging immunologic reaction mediated by 

immunoglobulin E (IgE) and termed allergic reaction in 

the airway. This research work aimed at investigating 

serum IgE levels in subjects with symptoms of airway 

diseases. Three hundred (300) subjects with airway 

disease symptoms were enrolled in this research while 

seventy subjects without clinical symptoms served as 

control. One hundred and thirty eight (46%) of the 

subjects were males while the females were 162 (54%). 

Blood samples collected from consented subjects, 

centrifuged at 1000 rpm for 10 min to get serum, was 

stored at -20 oC until needed. The sera were assayed for 

IgE level using IgE test kit according to manufacturer’s 

instruction. Patients sera were reacted with solutions in 

the test kit and absorbance value were measured using 

microplate reader. Absorbance value was obtained for 

standard solution of known IgEconcentration in the test kit 

and a standard curve of absorbance against IgE 

concentration was constructed for the standard. The 

concentration of IgE in the sera of patients was obtained 

by extrapolation from the standard curve. Patients 

information was also collected using constructed 

questionnaire. Mean total serum IgE concentration was 

found to be 266.05±13.76 and 271.96±13.44 IU/ml in 

male and female subjects respectively while in the control 

group, value was 138.99IU/ml. Values ranged from 

240.21±45.04 IU/ml among age group 15-25years to 

351.25±17.35 IU/ml among group 36-45 years. 

Prevalence of high serum IgE was found to be 74.7% with 

serum IgE level above 150 IU/ml. Most airway diseases 

originate from exposure to inhalational allergens including 

fungal spores. Therefore, avoiding risk factors associated 

with increased exposure rate to any potential aero-

allergens,is of paramount importance in the prevention of 

allergic airway diseases. 
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1. Introduction 

 

Allergic airway diseases are among the 

most common ailments in industrialized 

societies, affecting some 10% of the 

population (Park et al., 2006) and occur in 

response to a myriad of inhaled allergens. 

The pathogenesis of these illnesses centers 

on protracted airway inflammation 

characterized by accumulation of multiple 

leukocyte subsets and remodeling of the 

airway walls, and manifests as airflow 

limitation and hyper-responsiveness to 

nonspecific stimuli (Tattersfieldet al., 

2002). There has been substantial progress 

in understanding of the aberrations in 

acquired immunity that underlie the 

immunopathology of allergic airway 

diseases (Park et al., 2006). Christophe et 

al. (2007) reported that the onset of 

experimental allergic airway diseases is 

initiated by enhanced allergen capture and 

processing by a number of airway antigen 

presenting cell populations and that 

allergen-specific immunoglobulins play a 
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role in the conversion of normally 

quiescent airway mucosal dendritic cells 

(AMDC) subsets into those capable of 

inducing airway CD4T cell activation. 

Ensuing airway diseases following 

sensitization by potential aero-allergens 

include asthma, sinusitis and broncho-

pulnonary diseases. Asthma is a 

heterogeneous inflammatory disease of the 

airways, and accumulating evidence 

suggests an association between fungal 

exposures and disease severity (Denning et 

al., 2006).  

 

Aspergillusfumigatus, which induces 

allergic broncho pulmonary as pergillosis 

(ABPA) in 25% of severe asthmatics, is 

one of the most common fungi involved 

(Cockrill and Hales, 1999; Denninget al., 

2006). Neutrophilic airway inflammation is 

now well recognized as being a feature of 

severe asthma (Wenzel et al., 1997; 

Jatakanonet al., 1999; Hastie, 2010) and 

ABPA (Gibson et al., 2003).Allergic fungal 

rhino-sinusitis was first reported as a 

distinct clinical entity in 1976. AFRS is 

coupled with the clinical entity of fungus 

ball (mycetoma) as a form of noninvasive 

fungal sinus disease, separate from, and 

unrelated to invasive fungal sinus 

pathology. Allergic fungal rhino-sinusitis 

(AFRS) is a truly unique pathologic entity, 

defined largely by the presence of allergic 

fungal mucin, which is a thick, tenacious, 

eosinophilic secretion with characteristic 

histologic findings.During allergic diseases 

such as airway diseases, there is usually an 

increase in the total serum immunoglobulin 

E and this is a powerful marker for 

diagnosing allergic diseases. Serum IgE in 

non-allergic individual is usually below 

150 IU/ml, however, under allergic 

condition, value can rise above 150 IU/ml 

(Male et al., 2006). Therefore this study 

was designed to investigate the level of 

serum IgE in subjects with symptoms of 

airway disease 

 

 

 

2. Materials and Methods 

 

2.1 Study Design 

This study was a descriptive cross-sectional 

and experimental approach, combining the 

use of constructed questionnaire and blood 

samples collected from consented patients. 

Information regarding sex, age, level of 

education was collated. Risk factors of 

allergic airway diseases such as exposure to 

dust, indoor water leaks, water logged area 

and vegetation around dwelling place of 

patients were also recorded.   

 

2.2 Study Area and Population 

The study area was Stella Obasanjo and 

Mount Gilead Hospital, Benin City. The 

study population was patients, aged 15-65 

years old with symptoms of airway 

diseases.  

 

2.3 Inclusion and Exclusion Criteria 

Subjects were selected if they present with 

the following symptoms: sneezing, 

rhinorrhoea, nasal obstruction, redness, 

watery and itching of the eye, itching of 

nose and any asthma related symptoms 

such as shortness of breath (Sathavahanaet 

al., 2011).  

 

Patients without these symptoms were 

excluded from this study. 

 

2.4 Sample Size Determination 

 The sample size was determined using the 

equation described by Nainget al. (2006) 

and Ogbeibuet al. (2015) 

N = z2p(1-p) 

 d2 

where n = sample size 

 z= statistics for a level of 95% 

confidence = 1.96 (constant) 

 p = prevalence rate of 20% 

(Sathavahanaet al., 2011) 

 d = precision (allowable error) = 5% 

= 0.05 

Therefore: 

 n = (1.96)2 x 0.2 x (1- 0.2)  

  (0.05)2   
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= 245.86 

n = 246 samples 

The calculated sample size was 246. 

Therefore, nasal swab and blood samples 

were collected from three hundred patients. 

  

2.5 Sample Collection 

Blood samples were collected from 

patients, after counseling. Five milliliter 

syringe was used to collect blood from 

patients. Each container was labeled with 

patients ID number and date. The samples 

were immediately transported to the 

laboratory for microbiological and 

immunological analysis. 

 

2.10 Quantitative Measurement of Serum 

IgE in Patients Serum 

This was carried out using Enzyme 

immunoassay for the quantitative 

determination of IgE in human serum as 

described by Ishan (2011). See appendix 

for details of components. The blood 

samples collected from patients were 

allowed to cloth for 30min and centrifuged 

at 1000 rpm for -20 oC until analyzed. 

 

Twenty five microliter (25μl) of standards 

and samples (sera) were dispensed into 

their respective wells and 100 μl of IgE 

biotin conjugate was added to each well. 

The wells were covered with the foil 

supplied in the kit and incubated for 30 min 

at room temperature. After incubation, the 

content of the wells were washed three 

times with 300 μl diluted wash solution and 

drained away by inverting the plate on 

absorbent paper. Next, 100μl of Enzyme 

conjugate was added into all wells except 

blank and incubated for 30 min at room 

temperature. This was followed by washing 

with wash solution. Then, 100 μl of 3, 3´, 5, 

5´-tetramethylbenzidine (TMB) substrate 

solution was dispensed into all wells and 

incubated for 15 min at room temperature. 

Finally, 100 μl of Stop Solution was added 

into all wells in the same order and at the 

same rate as for the TMB Substrate 

solution. The micro plate was shaken 

gently for yellow colour development and 

absorbance values were measured at 405 

nm using micro plate reader within 30 min 

after addition of the stop solution. 

 
2.11 Statistical Analysis 
Data were analyzed using a combination of 

R (From Robert and Rose, the developers) 

programming language and excel statistical 

software packages. T-test statistics was 

used to find variations between two 

variables while Anova was used for more 

than two variables. Chi square statistic was 

used to establish relationship between 

allergic airway diseases and associated risk 

factors (Ogbeibu, 2015).  

 

3. Results 

 

Mean total serum IgE concentration ranged 

from 266.05±13.76 IU/ml in males to 

271.96±13.44 IU/ml in females while in the 

control group, value was 75.40±17.29 

IU/ml as presented in Figure 1. There were 

discrepancies in mean serum IgE level in 

patients under different categories of age. 

Values ranged from 240.21±45.04 IU/ml 

among age group 15-25 years to 

351.25±17.35 IU/ml in patient within 36-45 

years while in the control group, mean 

serum IgE value of 138.99±12.15 IU/ml 

was observed (Figure 2).  

 

Assessment of total serum IgE level 

revealed high-serum concentration in 224 

(74.7%) subjects with serum IgE level 

above 150 IU/ml (Figure 3). Out of the 138 

male subjects, 103 (74.6%) had increased 

serum IgE and in the female counterpart, 

121(74.7%) of the 162 participant had 

increased serum IgE (Figure 4). In contrast, 

the mean total serum IgE concentrations in 

the control group, was less than 150 IU/ml. 

Significant variations in hyper-serum IgE 

were observed in the different age groups 

such that among 15-25years, 7 out of 9 

subjects (77.8%) were found to have 

increased serum IgE level. While 80% of 

10 subjects aged 55-65 had serum IgE 

above normal (Figure 5).  
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Table 1: Age and sex distribution of participants  

Age group Number of 

Males (%) 

Number of 

Females (%) 

Total (%) 

15 – 25 3(1) 6(2) 9 (3) 

26 – 35 60(20) 67(22.3) 127(42.3) 

36 – 45 40(13.3) 56(18.7) 96(32) 

46 – 55 30(10) 28(19.3) 58(19.3) 

56 – 65 5(1.7) 5(1.7) 10(3.4) 

Total 138(46) 162 (54) 300 (100) 

 

 

 

 

 

 
Fig. 1: Total serum IgE concentration in male and female patients 

 

 

 

 

 

 
Fig. 2: Total serum IgE concentration among patients in different age groups 
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Fig. 3: Prevalence of high-serum IgE concentrations in patients 

 

 

 

 

 
Fig. 4: Prevalence of hyper-serum IgE Concentrations among male and female patients 
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Fig. 5: Prevalence of high-serum IgE Concentrations among different age groups 

 

 

The level of education of participant was 

found to significantly affect their level of 

exposure to fungal allergens and other 

inhalational allergens (Table 2). 

 

Discussion and Conclusion 

 

Total serum IgE level is an important 

marker in the diagnosis of allergic 

reactions. This is because, the antibody, 

IgE is very minimal in serum of healthy 

individual. But during allergic reactions, 

there is an upsurge in IgE concentration in 

the specific individual. There were 

variations in the total serum IgE from the 

individual symptomatic patient. The mean 

serum IgE concentration in males was 

266.05±13.76IU/ml/. While in the females, 

mean serum IgE was 271.96±13.44 IU/ml. 

Total serum IgE was observed to be higher 

in females than males although there was 

no significant difference in IgE 

concentration between males and females 

(P>0.05). In contrast, Eziyiet al. (2014) 

reported higher serum IgE levels in males 

although not significantly higher. This 

shows that susceptibility to allergic 

reactions in the environment is not 

dependent on sex. Serum IgE concentration 

is usually very low in non-sensitized, non- 

allergic individual with values less than 100 

IU/ml or sometimes up to 150 IU/ml (Male 

et al., 2006; Ishanet al., 2011). In a study in 

Basrah, Republic of Iraq, high serum IgE 

levels up to 380 IU/ml were observed in 

non-allergic individual and this was as a 

result of high prevalence of parasitic 

infection in that area (Stokes and Casale, 

2004). Parasitic infections usually cause an 

upsurge in total serum IgE levels, 

otherwise, serum IgE concentration is low 

in non-allergic or non-allergen sensitized 

individuals. However, in sensitized allergic 

individuals, serum IgE values are usually 

elevated and are therefore used as a marker 

for allergic reactions in such individuals. 

There are various environmental allergens 

which cause IgE elevation in sensitized 

individuals. These allergens include fungal 

spores, pollen grains, animal dander, dust 

(Eziyiet al., 2014) and a common feature of 

all allergens is their multivalent nature. 

Different allergens stimulate the production 

of corresponding allergen specific IgE 

antibodies. Once formed and released into 

the circulation, IgE binds, through its Fc 
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portion, to high affinity receptors on mast 

cells, leaving its allergen specific receptor 

site available for future interaction with 

similar allergen that activated its 

production (Male et al., 2006). Other cells 

known to express high-affinity receptors 

for IgE include basophiles, Langerhans 

cells and activated monocytes. Production 

of allergen specific IgE-antibodies 

completes the immune response known as 

sensitization (Poole et al., 2005) 

 

Total serum IgE concentrations were 

measured among different age groups and 

mean serum IgE concentration ranged from 

240.21±45.04 IU/ml in 15-25 years age 

group to 351.25±0.00 IU/ml among age 

group 36-45years.  Elevated levels of total 

serum in the different age groups suggest 

that these patients were at risk of allergic 

reactions to any allergens in the 

environment. Notably fungal spore antigen 

is a potent inhalational allergens. It can be 

stated that all the patients examined were 

allergic to fungal allergens and other 

potential inhalational allergen such as 

pollen grains and dust particles. Total 

serum IgE concentration in patients under 

different categories of allergic airway 

diseases was reported by Sathavahanaet al. 

(2011). In their work, total mean serum IgE 

of 507.11, 601.14 and 973.12 IU/ml were 

observed in patients with fungal allergic 

rhinitis, allergic rhinitis with asthma and 

allergic fungal sinusitis respectively.  

 

In this work, high-serum IgE concentration 

was highly prevalent among symptomatic 

patients 224 (74.7%). This shows that most 

airway diseases symptomology may have 

developed following sensitization to 

potential aero-allergens such as fungal 

spores, dust mites and pollen grains. 

Twenty five point three (25.3%) of the 

symptomatic patients had serum IgE in the 

normal range.  

 

Most of the symptomatic patients enrolled 

in this work were found to have serum IgE 

levels greater than 150 IU/ml. This is 

termed high serum IgE level and it 

indicates that the patients have been 

exposed to potential allergens which 

triggered increased levels of serum IgE. Of 

the one hundred and thirty eight (138) male 

patients, 103(74.6%) were found to have 

increased level of serum IgE while 35 

(25.4%) had serum IgE values less than 150 

IU/ml.  This shows that airway diseases 

could develop as a result of exposure to 

non-allergens. The underlying mechanism 

of allergic disease is the degranulation of 

mast cell to release bioactive compounds 

such as histamines and leukotrienes which 

give rise to allergic symptoms. Non 

allergens such as some drugs and 

complement fragment notably C3a and C5a 

act as anaphylactoxins with the potential to 

directly degranulate mast cell; releasing 

such bioactive substances  (Male et al., 

2006). In the case of allergic airway 

diseases, due to continuous exposure to 

same allergens, nasal symptoms persist in 

patients and does not often respond to 

drugs. In the female counterparts, 

121(74.7%) of 162 total females, were 

found to have hyper-serum IgE level while 

41(25.3%) were within the range of normal 

serum IgE level. The high significant 

difference observed in the male and female 

groups with regards to variation in 

frequency of hyper and normal serum IgE 

level, has shown that significant proportion 

of the human population suffer from 

allergic reactions especially those caused 

by inhalational allergens such as fungal 

spores. In these patients, airway symptoms 

persist as long as they are continuously 

exposed to the allergens. This means that 

avoiding the allergen is paramount to 

healthy living (Male et al., 2006). 

However, this is very difficult with 

inhalational allergens especially fungal 

allergens that are always in abundance in 

the atmosphere.    

 

Variations were observed in the prevalence 

of high serum IgE level in patients among 

different age groups. In age group 15-

25years, of the 9 patients enrolled, 7 had 
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hyper-serum IgE level while 2 were in the 

normal range.  One hundred and twenty 

seven (127: 42.3%) of the patients were in 

the age group, 26-35years and of this 

numbers, 69 had hyper-serum IgE level. 

 

Of the 9 patients within the age group of 

55-65 years, 8 patients (88.9%) were found 

to have hyper serum level. High significant 

difference was observed among different 

age groups with respect to frequency of 

hyper and normal serum. This findings 

show that individual in any age group could 

be susceptible to allergic reactions when 

exposed to potential allergens which could 

be inhalational or dietary.  It has been 

reported that school-age children and 

adolescents are more likely to suffer from 

seasonal allergic reactions (allergic rhinitis) 

whereas adults tend to suffer from 

persistent allergic rhinitis (Charpinet al, 

1996). 

 

It has been reported that the best way to 

prevent allergic reactions is avoidance of 

the offending allergens. Significant 

proportion of the population is ignorant 

about the potential health risk associated 

with contact with allergens. Hence in this 

study, patients were assessed on their level 

of education. Result showed that 82 

(27.3%) of the study population ended in 

primary schools; 124 (41.3%) in secondary 

school while 94 (31.3%) gained tertiary 

knowledge and exposure. It is shown in this 

work that the level of education of patients 

does significantly affect their rate of 

exposure to potential aero-allergens and 

subsequent development of allergic 

reactions. 

 

High prevalence of hyper-serum IgE levels 

was observed in the patients with little 

variations among males and females and in 

the different categories of age groups. 

Furthermore, the level of education of 

subject was found to significantly affect 

exposure rate of subjects to potential aero-

allergens. Generally, symptoms suggestive 

of airway diseases in a large number of 

people may have originated from exposure 

to potential aero-allergens notably fungal 

spores. 

 

References 

 

Charpin D., Sibbald B., Weeke E. and 

Wutrich B., 1996. Epidemiologic 

identification of allergic rhinitis. Allergy 

51, 293 – 298 

 

Christophe G., Matthew E., Wikstrom G.Z., 

Debra J., Turner P.D., Sly M.S., Jennifer 

A.T., Samantha R.J., Deborah H.S., Patrick 

G.H. and Philip A.S., 2007. Allergic 

Airways Disease Develops after an 

Increase in Allergen Capture and 

Processing in the Airway Mucosa. Journal 

of Immunology 179, 5748-5759 

 

Cockrill B.A. and Hales C.A., 1999. 

Allergic bronchopulmonaryaspergillosis. 

Annual Review in Medicine 50, 303–316. 

 

Denning D.W., O’Driscoll B.R., Hogaboam 

C.M., Bowyer P. and Niven R.M., 2006. 

The link between fungi and severe asthma: 

A summary of the evidence. European 

Respiratory Journal 27, 615–626. 

 

Eziyi J.A.E, Togun R.A., Amusa Y.B., 

Akinola N.O., 2014. Serum IgE levels in 

Nigerians with and without allergic 

rhinosinusitis. American Journal of 

Research Communication 2(8), 159-171. 

 

Gibson P.G., Coughlan J., Wilson A.J., 

Hensley M.J., Abramso M., Bauman A., 

Gibson P.G., 2003. Induced sputum IL-8 

gene expression, neutrophil influx and 

MMP-9 in allergic bronchopulmonary 

aspergillosis. Euroean Respiratory Journal 

21, 582–588. 

 

Hastie A.T., 2010. Analyses of asthma 

severity phenotypes and inflammatory 

proteins in subjects stratified by sputum 

granulocytes. Journal of Allergy and 

Clinical Immunology 125, 1028–1036. 

 



 
 

Ph ton                                                                                                                                                                 147 
 

Ishan E.A., 2011. Modes of allergy and 

total IgE concentrations among various 

ages of Basrah populations. International 

Research Journal of Microbiology 2(8), 

303-309. 

 

Jatakanon A.1., Uasuf C., Maziak W., Lim, 

S., Chung K.F. and Barnes P.J., 1999. 

Neutrophilic inflammation in severe 

persistent asthma.American Journal of 

Respiration and Critical Care Medicine 

160, 1532–1539. 

 

Male D., Brostoff J., Roth D.B. and Roitt I., 

2006. .Immunology (7thed.). Elsevier Ltd, 

Philadephia, USA. 447p. 

 

Naing L., Winn T. and Rus B.N., 2006. 

Practical Issues in Calculating the Sample 

Size for Prevalence Studies Archives of 

Orofacial Sciences 1, 9-14  

 

Ogbeibu A.E., 2015. Biostatistic: a 

practical approach to research and data 

handling (2nded.). Mindex publishing 

company, Lagos, Nigeria.pp, 17-22 

 

Park S.J., Wiekowski M.T., Lira S.A. and 

Mehrad B., 2006. Neutrophils regulate 

airway responses in a model of fungal 

allergic airways disease. Journal of 

Immunology 176, 2538–2545. 

 

Poole J.A., Matangkasombut P. and 

Rosenwasser L.J., 2005.Targeting the IgE 

molecule in allergic and asthmatic diseases: 

Review of the IgE molecule and clinical 

efficacy.Journal of Allergy and Clinical 

Immunology 115, 376-385. 

 

Sathavahana C.V., Lakshmi P., Sangram 

V., Sudha R. and Vinay K.E.C., 2011. Role 

of Fungi (molds) in allergic airway disease 

-An Analysis in a South Indian 

Otolaryngology center. Indian Journal of 

Allergy, Asthma and Immunology 25(2), 

67-78. 

 

Stokes J. and Casale T.B., 2004. Rationale 

for new treatments aimed at IgE 

immunomodulation. Annual Allergy and 

Asthma Immunology 93(3), 212-217. 

 

Tattersfield A.E., Knox A. J., Britton 

J.R. and Hall I.P., 2002. Asthma.Lancet 

360, 1313–1134. 

 

Wenzel S.E., Szefler S.J., Leung D.Y., 

Sloan S.I., Rex M.D. and Martin R.J., 1997.  

 

Bronchoscopic evaluation of severe 

asthma. Persistent inflammation associated 

with high dose glucocorticoids. American 

Journal of Respiration and Critical Care 

Medicine 156, 737–743. 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

For publications/ Enquiries/ Submissions / License:   

Email: photonjournal@yahoo.com 


