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Abstract: 
Aim: The study was carried out to find out the bacterial etiology in the course of disease and their drug 
sensitivity pattern. 
Methods: All hospitalized patients diagnosed with AECOPD admitted in the hospital were evaluated  . 
The individual bacterial isolates and their sensitive pattern to various antibiotics were also recorded in 
all one hundred 200 patients. The study was carried out COPD was diagnosed according to the Global 
Initiative for Obstructive Lung Disease (GOLD) guidelines.  
Results: Out of 200 patients, clinically diagnosed as AECOPD, 80% were males and 20% were females.  
40% patients were in the age group 56-65 years followed by 66-75 (25%) age group. Out of a total 200 
cases, 80 (40%) were positive for pathogenic bacteria and 120 (60%) were non-pathogenic. Among 
total 45 pathogenic microbial, 64% were Gram-negative bacteria and 36% were Gram-positive bacteria. 
Out of 100 pathogenic bacteria, K. pneumoniae was the commonest (36%) followed by P. aeruginosa 
(23%), S. aureus (16%), S. pneumoniae (12%), S. pyogenes (5%). Among antibiotics, Amikacin was 
found highest sensitive followed by Azithromycin (67%), Amoxy Clavulanic acid (65%), Ciprofloxacin 
(60%) and Gentamycin (54%). However, Levofloxacin and Co-trimoxazole were found to be highly 
resistant 66% and 60% respectively among the drugs used in culture and sensitivity of 100 isolated 
pathogenic bacteria. 
Conclusion: Repeated exacerbation and hospital admission leads to a major impact on the quality of 
life of patients with COPD. Antibiogram helps in screening resistant pathogens and prescribing right 
treatment protocol. 
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Introduction 
Chronic obstructive pulmonary disease 
(COPD) is one of the most prevalent 
disease in the world. Furthermore, the 
number of individuals affected has grown 
since the 1980s and this increase is 
expected to continue during the next 20 
years (GOLD 2001). COPD is 
characterized by intermittent acute 
exacerbations associated with worsening 
symptoms and lung function. These acute 
exacerbations contribute considerably to 
mortality and diminished quality of life.[1] 

Several etiologic factors alone or in 
combination may cause exacerbations of 
COPD. In 50%–70% of acute exacerbations 
of COPD, the pathophysiological basis is 
usually infectious.[2] 
COPD is a heterogeneous disease defined 
by a chronic inflammation of the bronchial 
tree, bronchial hyperreactivity, mucus 
hypersecretion, irreversible degeneration of 
lung tissue and poorly reversible airway 
obstruction. Tobacco is the most important 
risk factor for development of COPD 
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complemented by other environmental 
factors.[3] The disease is characterized by 
acute frequent exacerbations, which 
contribute to an accelerated decline of the 
lung function.[4] The exacerbations are 
characterized by acute increase of 
dyspnoea, cough and appearance of 
purulent sputum. It is well established that 
the frequency of exacerbations increases 
with reduction of forced expiratory volume 
in 1 s (FEV1).[5] The exacerbations exert a 
negative influence on the quality of life of 
patients with COPD[1] and often lead to 
hospitalization, higher rates of morbidity 
and mortality.[6,7] COPD exacerbation is a 
strong marker of death, the 5-y mortality 
being up to 50% .[7,8] 
Several potential contributions of bacterial 
infection to the etiology, pathogenesis and 
clinical course of COPD can be identified. 
Three classes of pathogens have been 
implicated as causing AECOPD by 
infecting the lower respiratory tract: 
respiratory viruses, atypical bacteria, and 
aerobic Gram-positive and Gram-negative 
bacteria. The relative contributions of these 
three different classes of pathogens may 
change depending on the severity of the 
underlying obstructive airway disease. 
Such changes may also happen within a 
class, especially for bacterial pathogens.[9] 
In last decade with the increasing use of 
fiber optic bronchoscopy, newer sampling 
methods like trachea bronchial aspirated 
sample (TBAS), bronchoalveolar lavage 
fluid (BALF), and protected specimen 
brushing (PSB) have emerged.[10] 
In COPD, acute exacerbation is the 
common problem during natural course. 
The study was carried out to find out the 
bacterial etiology in the course of disease 
and their drug sensitivity pattern. 

Materials and Methods 
All hospitalized patients diagnosed with 
AECOPD admitted in the Department of 
T.B and Chest, Nalanda Medical College 
and Hospital, Patna, Bihar, India  were 
evaluated and the study was carried out for 
the period of one year. The individual 

bacterial isolates and their sensitive pattern 
to various antibiotics were also recorded in 
all one hundred 200 patients. The study was 
carried out COPD was diagnosed according 
to the Global Initiative for Obstructive 
Lung Disease (GOLD) guidelines.  
AECOPD was assumed when a patient 
presented with at least two of the three 
following symptoms: (a) worsening 
dyspnea, (b) increased cough, and (c) 
increased sputum production. Written 
informed consent was obtained from all the 
study participants. This study was approved 
by the institutional ethics committee. 
Patients were excluded for the study if (1) 
they had an outpatient status; (2) received 
antibiotic within last 48 hours of hospital 
admission; (3) Evidence of bronchiectasis, 
pneumonia or asthma; (4) other known 
chronic respiratory disorder; (5) active 
malignancy; (6) immunosuppression; (7) 
Absence of adequate sputum sample; and 8) 
Patient on mechanical ventilation. Patients 
were included only once in study even if 
they hospitalized frequently during study 
period. 
Variables included in the study were age, 
gender, smoking history or exposure to 
indoor smoke, signs at presentation and 
nature of sputum. After giving an informed 
consent, all patients were subjected to 
detailed history and both general and 
systemic examination. After clinical 
examination all patients underwent a chest 
radiography, complete blood counts, 
differential blood count, oxygen saturation 
by pulse oximetry. Early morning deep 
coughed sputum sample was collected from 
all participants according to standard 
guideline. Within 24 hours of admission, 
patients were asked to collect sputum into a 
universal sterile wide mouthed container 
with a screw cap. Sputum samples were 
examined for physical appearance, gram 
stain, acid fast bacilli smear, culture for 
bacterial organism and drug sensitivity 
testing. All data was entered and analyzed 
by SPSS software program. Categorical 
variables will be reported as percentage. 
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Results
 

Table 1: Age and Sex distribution 
Age  Male Female  N Percentage 
18 – 35  0 0 0 
36 – 45  20 0 20 (10) 
46 – 55  22 10 32 (16) 
56 – 65  65 15 80 (40) 
66 – 75  42 8 50 (25) 
76 – 85  11 7 18 (9) 
Total 160 40 100 

Out of 200 patients, clinically diagnosed as AECOPD, 80% were males and 20% were females.  
40% patients were in the age group 56-65 years followed by 66-75 (25%) age group. 
 

Table 2: Bacteriological profile and Type of bacteria isolated in AECOPD 
Bacteriological profile N% 
Pathogenic 80 (40) 
Non- Pathogenic 120 (60) 
Type of bacteria 
Gram positive 36% 
Gram negative 64% 

Out of a total 200 cases, 80 (40%) were positive for pathogenic bacteria and 120 (60%) were 
non-pathogenic. Among total 100 pathogenic microbial, 64% were Gram-negative bacteria and 
36% were Gram-positive bacteria. 
 

Table 3: Strains Isolated from Sputum Samples 
Name of the organism  Number Percentage 
K. pneumoniae  36 36 
P. aeruginosa  23 23 
S. aureus  16 16 
S. pneumoniae  12 12 
S. pyogenes  5 5 
E. coli  5 5 
MRSA  3 3 

Out of 100 pathogenic bacteria, K. pneumoniae was the commonest (36%) followed by P. 
aeruginosa (23%), S. aureus (16%), S. pneumoniae (12%), S. pyogenes (5%). 
 

Table 4: Antimicrobial Susceptibility pattern of isolated bacteria 
Antibiotics Number Percentage 
Amikacin  74 74 
Amoxy Clavulanic acid  65 65 
Cefuroxime  38 38 
Ceftriaxone  40 40 
Ciprofloxacin  60 60 
Co-trimoxazole  34 34 
Gentamicin  54 54 
Azithromycin  67 67 
Levofloxacin  26 26 
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Among antibiotics, Amikacin was found highest sensitive followed by Azithromycin (67%), 
Amoxy Clavulanic acid (65%), Ciprofloxacin (60%) and Gentamycin (54%). 
 

Table 5: Resistant pattern among Bacterial isolates 
Antibiotics Number Percentage 
Amikacin  21 21 
Amoxy Clavulanic acid  30 30 
Cefuroxime  54 54 
Ceftriaxone  51 51 
Ciprofloxacin  34 34 
Co-trimoxazole  60 60 
Gentamicin  41 41 
Azithromycin  27 27 
Levofloxacin  66 66 

 
However, Levofloxacin and Co-
trimoxazole were found to be highly 
resistant 66% and 60% respectively among 
the drugs used in culture and sensitivity of 
100 isolated pathogenic bacteria. 

Discussion 
Chronic Obstructive Pulmonary Disease 
(COPD) is a major health problem all over 
the world. It is highly prevalent, 
undertreated and under perceived disease. 
The number of individuals affected has 
grown since 1980 & this increase is 
expected to continue during next 
decades.[11] COPD is characterized by 
intermittent acute exacerbation associated 
with worsening of symptoms and lung 
function. Acute exacerbations reduce 
quality of life, speed disease progression. 
Bacterial infections in patients of COPD are 
still continued as a health problem 
especially in developing countries with 
high morbidity and mortality often due to 
respiratory failure. COPD related death is 
probably underestimated because of the 
difficulties associated with identifying the 
precise cause of death.[12] Sputum culture 
is a good and simple tool to study the 
aetiology & complications due to bacteria 
in AECOPD. If done well, it can replace the 
costlier diagnostic methods like 
Immunodiffusion. Antibiogram helps in the 
correct treatment protocol during 
management of acute exacerbation of 
COPD.[13] 

Out of 200 patients, clinically diagnosed as 
AECOPD, 80% were males and 20% were 
females.  40% patients were in the age 
group 56-65 years followed by 66-75 (25%) 
age group. Out of a total 200 cases, 80 
(40%) were positive for pathogenic bacteria 
and 120 (60%) were non-pathogenic. 
Among total 45 pathogenic microbial, 64% 
were Gram-negative bacteria and 36% were 
Gram-positive bacteria. This is because it 
was more commonly seen in patients with 
advanced lung disease as an expression of 
deterioration in host defence at the 
bronchial mucosal level.[14] It is well 
known that the frequency of infection 
resulting in acute exacerbation of COPD by 
various microorganisms varies from one 
geographical area to another. Out of 100 
sputum sample, pathogenic bacteria were 
found in 45% of patients with AECOPD. 
This could be due to declining lung 
function.[15] The prevalence of Gram 
negative isolates was 65%, as compared to 
35% of gram positive. The Gram negative 
organisms were more common in the 
patients with the most severe lung 
dysfunction, where the Gram positive 
bacteria predominated in the exacerbations 
of the patients with the mildest degree of 
lung function abnormalities.[16] 
Out of 100 pathogenic bacteria, K. 
pneumoniae was the commonest (36%) 
followed by P. aeruginosa (23%), S. aureus 
(16%), S. pneumoniae (12%), S. pyogenes 



 
  

International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 
 

Kumar                              International Journal of Toxicological and Pharmacological Research 

407   

(5%). Kuwal A conducted a study on Indian 
patients involving different hospitals all 
over india and at the end point, pathogenic 
bacteria were isolated in 47.22% cases, 
where Pseudomonas aeruginosa was the 
commonest bacteria (38.23%) followed by 
Klebsiella pneumonia (29.41%), 
Staphylococcus areus (23.93%).[17] 
Majority of isolated bacteria were Gram-
negative bacilli viz. Pseudomonas and 
Klebsiella species. The prevalence of lower 
airway bacterial colonization in outpatients 
with stable COPD is high and is mainly due 
to Gram-negative bacilli like Pseudomonas 
spp. The greater rate of isolation of 

pathogenic bacteria in exacerbated COPD 
than in stable COPD in different studies, 
supports the pathogenic role of bacteria in a 
proportion of AECOPD.[18] 
Among antibiotics, Amikacin was found 
highest sensitive followed by Azithromycin 
(67%), Amoxy Clavulanic acid (65%), 
Ciprofloxacin (60%) and Gentamycin 
(54%). Although virus infection is 
undoubtedly the cause of AECOPD in 
many cases, antibiotic treatment is 
mandatory in most affected patients since it 
is associated with reduced short-term 
mortality, fewer treatment failures, 
reduction of sputum purulence and a faster 
recovery of lung function.[19,20] 
Therefore, antibiotics are an essential part 
of the worldwide treatment guidelines for 
AECOPD. Because of diagnostic delay, due 
to the fact that results of sputum culture are 
first available 2-3 days after the sputum 
sample is collected, the initial antibiotic 
treatment will always be empiric. 
Therefore, when treating patients admitted 
to a hospital with COPD exacerbation, the 
most important question is not if the patient 
should be treated with antibiotics, but 
which antibiotic to choose. However, 
Levofloxacin and Co-trimoxazole were 
found to be highly resistant 66% and 60% 
respectively among the drugs used in 
culture and sensitivity of 100 isolated 
pathogenic bacteria. 

 

Conclusion 
AECOPD represents a major health burden 
which is both economic and social because 
of the propensity of readmissions that 
resulting transient or permanent 
deterioration in quality of life. Good 
laboratory facilities for proper culture and 
sensitivity of sputum, guide physicians to 
choose appropriate antibiotic minimizing 
AECOPD as well as sharp eye on changing 
pattern of the isolates. 
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