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Abstract 
 This study was aimed to investigate the relationship between bacterial colonization 
and lung function tests in allergic airways disease patients .Two groups of individuals were 
included in this study; 17 healthy subjects group and 21 patients with allergic airways disease 
group, which was further subdivided into two subgroups;8 smokers and 13 non smokers 
.Lung function tests were estimated by using a micro medical lab spirometer. Bacterial 
colonization was identified in the sputum sample of each individual .The results showed 
significant declines in the lung function tests FEV1, FVC and FEV1 (2.74, 3.49 and 77.4) 
respectively (p<o.o5) for the patients with allergic airways disease .Bacterial colonization 
identification showed different type of bacterial isolates in the two studied groups .The most 
common bacterial isolates of the patients group belong to Streptococcus pneumonia, 
Staphylococcus aureus and E coli. There was no interaction between the lung volumes and 
bacterial colonization among the subjects colonized by different types of bacteria within the 
same group.       
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1. Introduction 
              Allergic airways as a chronic 
obstructive airway disease constitutes a 
major health problem[1].Chronic allergic 
airways disease is characterized by 
progressive decline in lung function and 
inflammatory changes [2].Common triggers 
for allergic airways disease include : air 
pollution and viral or bacterial  infection  of 
the airways, but the cause of approximately 
one third of sever exacerbations cannot be 
identified and the role of bacteria  species in 
the chronic obstructive pulmonary disease 
has been studied  more  than two decades. 
Despite some ongoing as debate, the 
preponderance of current evidence suggests 

that bacterial infection plays a causative role 
in the pathogenesis of acute exacerbation, 
while the role of bacteria in the initial stage 
is less clear [3]. Previous study has 
concluded that stable COPD (Chronic 
Obstructive Pulmonary Disease) patients 
have lower airway bacterial colonization 
which may be an important structure to 
airway inflammation [4]. Smoking is the 
most important factor to cause inflammation 
in the lung and the variability in smoking 
behavior and airways inflammation caused 
by bacterial colonization may contribute to 
the progression of COPD[5].Patients with 
stable  chronic obstruction exhibit increased 
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airways inflammation and the degree of 
inflammation positively related to the 
severity of airways obstruction with more 
bronchial inflammation in patients with 
lower FEV1(Forced Expiratory Volume at 
the first second of expiration)[6].Previous 
studies performed to evaluate the 
relationship between the airways bacterial 
colonization, inflammation and lung 

function have been cross-sectional in 
design, and have note addressed the 
important relationship between these 
parameters[5].Another study has addressed 
that bacterial colonization lead to increase 
airways inflammation and can contribute to 
the accelerated progression of airways 
obstruction.  

1.1The aim of the study 
    The study was done in order to 
investigate the most common bacterial 
colonization in allergic airways disease 
during stable state as compare with healthy 

individual, and to illustrate the proportion of  
bacterial colonization with the deterioration 
in lung function  as reflected by lung 
volumes measurement.  

2. Material and method 
2.1 Patients sample 

The study was carried out on two 
groups: 21 patients with allergic lower 
airway disease within the age range of (25-
60), and 17 apparently healthy subjects as a 

control, within (30-60) range of age. 
Patients group was further subdivided into 
two subgroups:8 allergic smokers and 13 
allergic non smokers. 

2.2 Lung function estimation 
    Lung function was evaluated by 
measurement of the pulmonary function 
tests FEV1,FVC(Forced Vital Capacity) and 
FEV1%(the ratio of FEV1/FVC)Which are 
the most common parameters used to 
evaluate  the lung function and to give the 
respiratory diagnosis if the individual was 
healthy or with COPD such as allergic 
lower airway disease. The medical 
instrument used to measure the lung 
volumes is the medical micro lab 
spirometer(MicroMedical LTd 

England).Micro medical Spirometer  is a 
compact  battery ,operated, hand held 
spirometer ,and is precision instrument  
design to measure FEV1,FVC. Lung 
volumes measurements for all patients were 
done before 11:00 am .Three spirometry 
readings were taken for each individual in 
order to record the best of them [8], because 
spirometry procedure is subjected and 
depends on patients’ cooperation and 
performance. 

 
 

2.3 Sputum sample 
 Sputum samples were collected in 

sterile pot from each individual after 
completing the spirometry procedure .The 
sputum samples were analyzed 
bacteriologically by streaking on; blood 
agar, MacConkey agar ;and chocolate agar 
.The plates were incubated for 24hrat 37C◦ 
.Bacterial isolates were identified roughly 
according to the colonies appearance and 
gram staining .Gram positive bacteria were 
diagnosed depending on hemolysis types 
.Gram negative bacteria were diagnosed by 
IMVIC  test (WHO, 2003)[9]. 

Statistical analysis: Statistical analysis of 
the data was done using t-tes, statistical 
package SPSS (Statistical Packages for 
Social Science).Data expressed by mean 
±SD. The comparison  between the studied 
groups was tested at the level of 0.05 of 
significance[10].Some of the data were 
analyzed by finding of LSD(Less 
Significant Differences) to compare 
between studied groups in a specific 
parameter expressed by the means .  
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3. Results 

The results of the lung function tests  
showed that there are significant differences 
between the two studied groups in the three 
major lung volumes FEV1(2.74VS 
3.30,LSD=0.35)FVC(3.8 VS 
3.49,LSD=0.36)and FEV1%(77.4 VS 
85.4,LSD=4.67),at the level 0.05 of 
significance ,as in table (1),which also 
showed  that eight bacterial strains isolated 
from the patients with allergic airways 
disease .The most common bacterial isolates 
included are Streptococcus pneumonia 
,Staphylococcus aureus and E coli. While 
four bacterial strains were isolated from the 
healthy group, most of them belong to 
Streptococcus pyogenes and Streptococcus 
viridans. 

Table (2) illustrates the values of 
pulmonary volumes and the differences 
among the subgroups of the disease group 
and the healthy group .This table shows that 

there are significant differences between 
allergic non smoking patients (n=13) and 
healthy subjects(n=17) in all pulmonary 
volumes FEV1(2.66 VS 
3.30,LSD=0.45),FVC(3.32VS3.87,LSD=0.4
6) and FEV1%(79.4VS85.4,LSD=5.93). 
There are  also significant differences  
between allergic smoking patients(n=8) and 
healthy subjects(n=17) in FEV1,FVC and 
FEV1%(2.86VS3.30),(3.77VS 3.87)and 
(73.5 VS 85.4)respectively at the level 0.05 
of significance .On the other hand there is 
no significant difference between the two 
subgroups smoking(n=8) and non 
smoking(n=13) of the allergic disease 
patients in all of these lung parameters . The 
table also shows that allergic non smoking 
patients have the highest number of 
bacterial isolates types (six), and the most 
common bacterial isolates are 
Staphylococcus aureus and E coli. 

 
Table1.Lung volumes (means),the most common bacterial isolates and number of bacterial isolates of the two main 

groups. 
 

 
Groups 

 
NO. 

FEV1 FVC FEV1% NO.of bacterial 
isolates types 

The most common bacterial isolates 

MEAN 

Allergic 
patients 

 
21 

 
2.74 

 
3.49 

 
77.4 

 
8 

Streptococcus.pneumonia 
Staphylococcus.aureus 
E.coli 
 

Healthy 
subjects 

 
17 

 
3.30 

 
3.87 

 
85.4 

4 Streptococcus.pyogenes 
Sterptococcus.viridans 

LSD 0.34 0.36 4.67   

P 0.032 0.037 0.021   
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Table 2.Lung volumes, number of bacterial isolates types and the most common bacterial isolates in smoking, non 
smoking allergic patients and healthy subjects. 

 
 

Groups 
 
NO. 

FEV1 FVC FEV1% NO.of bacterial 
isolates types 

The most common bacterial isolates 

MEAN 

Allergic 
smokers 

 
13 

 
2.66 

 
3.32 

 
79.4 

 
6 

Staphylococcus.aureus 
E.coli 
 

Allergic 
non 
smokers 

 
8 

 
2.86 

 
3.77 

 
73.5 

 
4 

Streptococcus pneumonia 
Klebsiella 
 

 
Healthy 

 
17 

 
3.30 

 
3.87 

 
85.4 

 
4 

Streptococcus viridans 
Streptococcus epidermidis 

 LSD 0.45 0.46 5.93   

P٭ 
  P٭٭ 

0.021 
0.043 

0.027 
0.046 

0.036 
0.022 

  

 
P٭:  P values when comparing between allergic smokers and healthy subjects. 
P ٭٭:P values when comparing between allergic non smokers and healthy subjects. 
 
 

Table (3)illustrates lung function 
tests FEV1, FVC and FEV1% expressed by 
mean ±SD in each bacterial isolates and the 
percentage of each isolates of the allergic 
non smoking patients.The most dominant 
bacterial isolates within this subgroup were 
Ecoli and Staphylococcus aureus ,which 
exhibit the same percentage 
(3/13)(69.23%).Infected  patients by these 
bacterial isolates E coli and Staphylococcus 
aureus have the lowest value of 
FEV1:(2.57±0.15 and 2.57±0.34 
respectively .While the lowest value of 
FEV1%75.25±5.3 was for the patients 
infected by Streptococcus  pneumonia ,the 
next dominant bacterial isolates 
(30.76%).On the other hand ,the most 
common bacterial isolates within the 
allergic smoking patients were 
Streptococcus pneumonia 
(4/8)(50%).Patients infected by this bacteria 
have lung function tests FEV1,FVC and 
FEV1% values(2.93±0.36,3.92±0.35 and 
71.75±3.2 )respectively ,as illustrated in 
table (4).This table shows also that the 
greatest deterioration in the three lung 

volumes are FEV1,FVC and 
FEV1%(2.44±0.34,3.59±0.31and 
66.5±2.5)respectively was for that of 
patients infected by Klebsiella with the 
percentage of (25%).While the lowest 
percentage of bacterial isolates within this 
subgroup are Staphylococcus aureus 
(12.5)and mixed isolates of both 
Streptococcus and Klebsiella .  

Table (5)shows categories of 
patients according to the bacterial isolates 
and the three lung volumes for each 
subgroup of subjects  infected by specific 
bacterial isolate within the healthy group 
.The most common bacterial isolate was 
Staphylococcus  epidermidis 
(35.29%).FEV1,FVCand FEV1% of this 
subgroup were 3.52±0.25,4.03±0.25 and 
88.16±2.1)respectively While the lowest 
percentage of bacterial isolates was that for 
Dipococci (17.64%).Patients with this 
bacteria revealed the greatest decline in the 
three lung volumes (2.78±0.19,3.36±0.21 
and 82.66±2.3)for each of FEV1,FVCand 
FEV1%,respectively. 
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Table 3.  Lung volumes (mean) of patients occupied by certain type of bacterial isolation and the percentage of 
bacterial isolate within allergic non smoking patients subgroup. 

 
Bacterial isolates 

 
Percentage 

Mean ±SD 

FEV1 FVC FEV1% 
E coli 69.23 2.57 ±0.15 3.26 ±0.15 76.33  ±1.7 
Staphylococcus aureus 69.23 2.67 ±0.46 3.16±0.46 82.3    ±1.7 
Staphylococcus +   
 Streptococcus 

7.67 2.7   ±0.48 2.99±0.24 90.0    ±1.9 

Pseudomonas 7,67 2.82 ±0.22 3.35±0.17 85.0    ±2.1 
Proteus 7.67 3.1   ±0.41 4.1  ±  0.21 85.0    ±2.3 
Streptococcus pneumonia 30.76 2.57 ±0.34 3.43±0.41 75.25  ±5.3 
 

Table 4. Lung volumes (mean) of patients occupied by certain type of bacterial isolation and the percentage of 
bacterial isolate within allergic smoking patients subgroup. 

 
Bacterial isolates 

 
Percentage 

 
Mean ±SD 

FEV1 FVC FEV1% 
Streptococcus pneumonia 50 2.93 ± 0.36 3.92  ±0.35 71.75 ±3.2 
Klebsiella 25 2.44 ±0.34 3.59  ±0.31 66.5   ±2.5 
Staphylococcus   aureus 12.5 2.84 ±0.41 3.2    ±0.29 88.0   ±4.1 
Streptococcus+Klebsiella 12.5 3.43  ±0.37 4.1    ±0.38 80.0   ±3.8 
 

Table 5.Lung volumes (mean) of patients occupied by certain type of bacterial isolation and the percentage of 
bacterial isolate within healthy group. 

 
Bacterial isolates 

 
Percentage 

 
Mean ±SD 

FEV1 FVC FEV1% 
Streptococcus pyrogens 20.54 2.93 ± 0.36 3.92  ±0.35 71.75 ±3.2 
Streptococcus  viridans 23.53 2.44 ±0.34 3.59  ±0.31 66.5   ±2.5 
Staphylococcus  epidermidis 38.19 2.84 ±0.41 3.2    ±0.29 88.0   ±4.1 
Diplococcic 17.64 3.43  ±0.37 4.1    ±0.38 80.0   ±3.8 
 
 

4. Discussion 
Data analysis of the results of this 

study demonstrated that there is significant 
decline in the lung volumes studied 
FEV1,FVC and FEV1%  of the allergic 
airway disease patients ,which is 
characteristic of COPD ,even during stable 
state .Similar finding was observed by other 
study[7]. 

Qualitative detection of the 
bacteriological analysis showed that allergic 
patients have more variety of bacterial 
colonization from sputum sample than 
healthy subjects There are about eight 
bacterial strains in allergic patients .These 
are E coli ,Staphylococcus aureus 
,Pseudomonas ,Proteus, Streptococcus 
pneumonia and mixed growth of 
Staphylococcus  and  Streptococcus . 
Healthy subjects have only four bacterial 

genus .These are Streptococcus  pyrogens 
,Streptococcus viridians ,Staphylococcus  
epidermidis and diplococci ,as reported by 
many other studies [11 ,12],which identified 
presence of bacterial colonization in the 
lower airways of healthy non smoking 
,while another study [7] found that the 
lower airways of healthy non smoking 
individuals are sterile. In a brief meaning 
the resent study showed that allergic 
patients have clear decline in lung function 
tests and increased varieties of bacterial 
colonization .This finding is in constant 
with the finding of other study, that is the 
individual who exhibited changes in the 
nature of bacterial colonization suffered 
from faster declines in lung function than 
those with persistence of one or more 
bacterial species [13]. 
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 Bacterial colonization is 
preinflammatory and can result in a range of 
pathological effects that deleterious to lung 
function tests [14,15].Bacteria affect the 
airways epithelium directly increasing 
inflammatory process .Airways 
inflammation has been shown to increase as 
airways obstruction worsens and bacterial 
colonization has been shown to be  
detrimental to lung function in number of 
pathological conditions[16,17,18]. 

 Each of table 3, 4, 5 illustrated the 
analysis of each individual bacterial species 
and associated lung function test within 
each particular apart subgroup: allergic non 
smoking, allergic smoking individual and 
healthy non smoking demonstrating no 
significant differences in lung volumes 
between subjects colonized with different 
bacterial species. This finding is exactly in 
agreement with another study [7],which 
found that lung function change did not 
reveal any attributable significant difference 
in lung volumes between subjects colonized 
with different bacteria within the same 
subgroup .But the significant differences in  
the lung function and the variability of the 
bacterial colonization type  were revealed 
when comparing the three studied subgroup 
with each other, although that the allergic 
smoking patients show less diversity in 
bacterial colonization compared to allergic 
non smoking patients and despite it is 
established that cigarette smoking is a risk 
factor for bacterial colonization and itself 
lead to increased airway inflammation and 
lower airway bacterial colonization is 
increased by active smoking and with 

progressive airway obstruction [11,12]. This 
may be explained by the fact that smoking 
is a trigger factor in allergic lower airways 
patients leading them to use antimicrobial 
therapy ,as a result reducing the number of 
bacterial colonization types within this 
subgroup compared to allergic non smoking 
patients. Other possible explanation may be 
due to the presence of ex-smoking patients 
within the allergic non smoking subgroup 
during stable state and that airways 
inflammation may persist in spite of 
smoking cessation [19]. This study supports 
the finding of other studies: the changes in 
bacterial species were not related to the 
number of cigarette smoked, sputum 
collection method and the recorded 
exacerbation frequency [7].On the other 
hand healthy subjects showed less bacterial 
colonization than the patients group. It’s 
found that most of these individuals are 
colonized by non specific 
growth(NSG),which was defined as 
isolation of non pathogenic microorganisms 
;not usually involved in respiratory 
infections in immunocompetent host  such 
as Streptococcus viridans ,negative 
staphylococci and Neisseria spp [20].That is 
why antimicrobial therapy in allergic lower 
airway disease patients has an important 
therapeutic effect, and this made me think 
of the microbial presence and which are the 
most common bacterial isolates in allergic 
airway disease. Anyhow in order to detect 
the conclusive role of bacteria in causing a 
significant change, further quantitative and 
qualitative detection are required.  

 
5. Conclusion 

The most common bacterial isolates 
in allergic lower airways disease patients 
were Streptococcus pneumonia 
,Staphylococcus  aureus and E coli .This 
group showed significant declines in lung 
volumes FEV1,FVC and FEV1%,compared 
to healthy subjects group ,which their lower 
airways inhabited by another type of 
bacterial isolates: Streptococcus pyogenes 

and Streptococcus viridans commonly 
.There is no clear interaction in the lung 
volumes between subjects colonized with 
different bacteria within the same group .In 
order to find the definite effect of bacterial 
isolates on lung function tests ,more 
quantitative and qualitative detection are 
required. 
 

 
 

122 



Journal of Basrah Researches ((Sciences))                                              Volume 38. Number 3 .A ( 2012 ) 
 

7 
 

References 
    [1] Murrary CJ,Lopez AD, Evidence-
based health policy :Lessons from the 
Global Burden of diseases study .Science 
274:740-743,1996. 
[2] Pauwels RA ,Buist AS ,Calverly  
PM,Jenkins CR,Hurds SS.The global 
strategy for the diagnosis ,management and 
prevention of chronic obstructive 
pulmonary diseases .Am J Respir Crit Car 
163:1256-1276, 2001. 
[3] White AJ ,Gompertz S ,Stokley 
RA.Chronic obstructive pulmonary 
disease.The aetiology of exacerbation of 
chronic obstructive pulmonary disease. 
Thorax 58:73-80,2003. 
[4] Patel IS ,Seemungal TAR,Wilks M,L 
Toyd-Ouen SJ,Donaldson GC,Wedzicha 
JA.Relationship between bacterial 
colonization and the frequency characters 
and severity of COPD exacerbation. Thorax 
57: 759-764,2002. 
[5] Di Stefano A,Capelli A,Lusuardi 
M,Balbop.Vecchio C .Severity of airflow 
limitation is associated with severity airflow 
inflammation in smokers.Am J Respir Crit 
Care Med 158:1277-1285,1998. 
[6] Riise GC ,Ahlsteel S,Lavsson S,Evander 
I ,Jones I.Bronchial inflammation in chronic 
bronchitis assessed by measurement of cell 
produces in bronchial lavage fluid.Thorax  
50:360-365,1995. 
[7] Wilkison TMA ,Patel IS,Wilk 
M,Donaldson GC, Wedzicha JA .Airway 
bacterial load and FEV1 decline in patients 
with chronic obstructive pulmonary 
disease.Am J Respir Crit Care Med 
167:1090-1095,2003. 
[8] Allen C and Harper V. Laboratory  
manual for anatomy and physiology .John 
U,Ley N DSon ,Inc 2009,3th.ed 
[9] World Health Organization (WHO) 
Guide 2003. 
[10] SPSS Statistical Packages of Social 
Science .Version 15.USA 2006 
[11] Zalacain R,Sobradillo V ,Amilibia J 
,Barron J ,Acholegue V,Pijoan JI,Llorente 
JI. Predisposing factors to bacterial 
colonization in chronic obstructive 

pulmonary diseases.Eur Respir J 13:343-
348 ,1999. 
[12] Monso E ,Poseu A,Bonet G ,Monterola 
J ,Cardonae  PJ ,Ruiz J ,Morera J .Risk 
factors for lower airways bacterial 
colonization in chronic bronchitis .Eur 
RespirJ 13;338-342,2000 
[13] Hill A ,Campbell EJ ,Hill SL ,Bayley 
LDL,Stockley R A. Association between 
bacterial load and markers of airway 
inflammation  in patients with stable 
chronic bronchitis .Am J Med 109;288-
295,2000. 
[14]  Sethi S,Murphy TF. Bacterial infection 
in chronic obstructive pulmonary diseases 
in 2000:A state of the art review .Clin 
Microbiol Rev 14:336-363,2001. 
[15] Alder K B,Hendley DD,Davis 
GS.Baxcteria associated with obstructive 
pulmonary diseases elaborate extracellular 
products that stimulate mucin secretion by 
explants of guinea pig airways.Am J Path 
125:501-514,1986. 
[16] Di Stefano A ,Capelli A,Lusuardi M 
,Balbo P,Vecchio C,Maestrelli P ,Mapp CE 
,Fabbri LM. Severity of airflow limitation is 
associated with severity of airways 
inflammation in smokers. Am J Respir Crit 
Care Med 158:1277-1285, 1998 
[17] Angrill J,Aggustic C,De Celis ,Reno A 
,Gonzalez J ,Sole T,Xaubet A. Bacterial 
colonization in patients with bronchiectasis 
:Microbiology pattern and risk factors. 
Thorax57:15-19, 2002. 
[18] Parameswaran G L,Sethi S,Murphy TF. 
Effect of bacterial infection on airway 
antimicrobial peptides and protein in 
COPD. Chest 140(3):611-617, 2011   
[19] Rutgers SR ,Postman Ds,Hecken 
NHT,Kauffman HF,Vander Mark 
TW,Koeta GH,Timers W. Ongoing airway 
inflammation in patients with COPD who 
do not currently smoke. Thorax 55:12-18, 
2000. 
[20] Murray A,Mostafa S,Van Saene H 
.Essential in clinical microbiology 
in:Sontenbeek CP,Van Saene 
HKF,eds.Baillliere's clinical anesthesiology 
5:1-23,1991. 

123 



 


