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1.  Introduction

Chronic Obstructive Pulmonary Disease (COPD) 
is common, preventable and treatable disease that is 
characterized by persistent respiratory symptoms and 
airflow limitation that is due to airway or alveolar 
abnormalities usually caused by significant exposure to 
noxious particle and gases1. ATS/ERS guidelines define 
Acute Exacerbation of Chronic Obstructive Pulmonary 
Disease (AECOPD) as an event characterized by an 
increase in patients daily symptoms of dyspnea, cough, 
and/or sputum beyond normal day-to-day variability 

and severe enough to require a change in management2,3. 
The severity of Acute exacerbation of chronic obstructive 
lung disorder patients without respiratory failure are 
classified according to Winnipeg criteria4. Chronic 
Obstructive Pulmonary Disease (COPD) is an important 
cause of disability and among top five causes of death 
globally. Exacerbations of COPD has major impact on 
economy and health care system. According to Indian 
statistics COPD affects 30% of patients attending 
outpatient department and contributes to 1-2.5 % of 
indoor patients5AECOPD causes 24% hospital mortality 
in ICU patients and it increases to 30% if patient >65 
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Background and Objectives: Chronic Obstructive Pulmonary Disease (COPD) is an important cause of disability and 
death globally and scenario has been infact worsened. Acute exacerbation of COPD (AECOPD) is associated with airway 
inflammation resulting in increased air trapping, further obstruction of airways and deterioration of gas diffusion. 
Objectives: The objective of this study is to find out the bacteriological profile and their antibiogram in AECOPD and to 
study the clinical presentation of AECOPD patients. Materials and Methods: This is a cross sectional study comprising of 
45 patients diagnosed with AECOPD. Before starting on antibiotics all patients sputum was sent for culture and sensitivity. 
All patients were instructed to collect early morning, deep coughed sputum into a sterile sputum container (preferably 
two). Results: The present study reveals that total 45 cases, 89% were males and 11% were females. The most common 
organisms isolated were gram negative bacilli (71%) and gram positive bacilli (29%). Pseudomonas aueroginosa was the 
commonest bacteria isolated (26.7%) followed by streptococcus pneumonia (22.2%), Klebsiella pneumoniae (20%). The 
drug sensitivity testing revealed that Ciprofloxacin with amikacin is the best empirical antibiotic followed by Cephalosporin 
with amikacin. Conclusion: AECOPD is more common in adult males above the age of fifty five years secondary to smoking 
practices. As an empirical therapy in AECOPD patients the best choice of antibiotic therapy would be Ciprofloxacin with 
amikacin. Other best monotherapy antibiotic would be piperacillin with tazobactam or cefoperazone with sulbactum
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years6. In COPD, acute exacerbation is a common 
problem during its natural course. COPD patients get 
exacerbation usually secondary to bacterial infection. 
The cultures and sensitivity of sputum plays an important 
role to find out an etiology, which is helpful to guide the 
antibiotic treatment. The pathogens causing AECOPD 
are respiratory viruses, atypical bacteria, streptococcus 
pneumonia, haemophilus influenza, pseudomonas 
aeruginosa, klebsiella pneumonia7–10. Sputum culture 
is good tool to find causative organism responsible 
for AECOPD. Over 90% of patients of AECOPD who 
are under treatment with antibiotics, the response will 
change depending on drug resistant pattern of organisms. 
Antibiogram helps in correct treatment protocol during 
management of AECOPD11–15. It is necessary for finding 
out the resistant pathogens so treatment can be planned 
according to organisms, which may decrease the mortality 
and morbidity. Hence present study is undertaken to find 
out the bacteriological profile and their antibiogram 
in AECOPD and to study clinical presentation of acute 
exacerbation of COPD patients, which may be helpful to 
determine the cost of COPD treatment.

2.  Aims and Objectives

•	 To study the various bacterial pathogens isolated in 
aetiology of AECOPD.

•	 To study antibiotic sensitivity and resistance pattern 
to antibiotics in these bacteria.

•	 To study clinical profile of acute exacerbation of 
COPD patients.

3.  Materials and Methods

This is a cross sectional study comprising of 45 patients 
diagnosed with AECOPD from Dr. Vasantrao Pawar 
Medical College, Adgaon, Nashik. The study was carried 
out from August 2014 to December 2014. The study was 
done on indoor patients with acute exacerbation of COPD. 
The patients who were diagnosed COPD according to 
GOLD criteria were included in the study.

The following information was collected regarding 
age, sex, smoking, dyspnea, cough with expectoration, 
leucocytosis, ESR, chest X ray, fever. Diagnosed cases of 
pulmonary tuberculosis, pneumonia, suppurative lung 
diseases, patients on antibiotics before selection, patients 
of ischemic heart disease, and patients of AECOPD not 
yielding organisms on culture were excluded. Before 
starting on antibiotics all patients’ sputum was sent for 
culture and sensitivity. All patients were instructed to 
collect early morning, deep coughed sputum into a 
sterile sputum container (preferably two), thick, mucoid, 

purulent sputum was consider valid by microbiology 
department. Patients were asked to rinse the mouth with 
tap water. Samples were sending to laboratory after being 
labeled and numbered. All sputum samples were processed 
by conventional media like blood agar, maconkey agar, 
chocolate agar. Organisms were isolated using standard 
protocol process by microbiology department. Culture 
sensitivity was done by diffusion method. Routine 
hematological investigations, ESR and chest radiography 
were done on the day of presentation. According to 
the growth on culture, the sensitivity testing was done 
with following antibiotics ciprofloxacin, levofloxacin, 
ceftriaxone, cefotaxime ceftazidime, cefepime, amoxicillin 
with clavulanic acid, piperacillin with tazobactam, 
cefoperazone with sulbactam, gentamicin, amikacin, 
erythromycin, azithromycin, amoxicillin, penicillin, etc. 
The analysis was done using Statistical Package for Social 
Sciences (SPSS) version 17.

4.  Results

A total of 45 cases of AECOPD admitted in pulmonary 
medicine ward at tertiary care hospital were included in 
our study. 

In the present study, 51 to 60 years (44.4%) was the 
most common age group followed 61 to 70 years (26.6%) 
and 41 to 50 years (15.6%). Out of 45 cases 40 cases were 
males and 5 cases were females. Most of the male cases 
were smokers. 

In the present study, Cough, Purulent expectoration, 
Dyspnoea and Fever was present in 75.56%, 77.78%, 
71.11% and 22.22% of study population. In the present 
study, Cough, Purulent expectoration, Dyspnoea and 
Fever was present in 75.56%, 77.78%, 71.11% and 22.22% 
of study population.

In our study, along with clinical features we observed 
raised ESR and TLC

The frequently identified organisms were gram negative 
71%only 29% were gram positive. The pseudomonas 
aeruginosa was the frequently identified gram negative 
organisms isolated in 26.7% of cases followed by Klebsiella 
(20%).

The most common gram positive organisms were 
Streptococcus pneumonia in (22.2%) and Streptococcus 
pyogenes (15.56%) % of cases followed by Staphylococcus 
aureus 4.4% of cases.

In the present study, Amoxycillin(60%) was the most 
common 1st antibiotic used amongst study population 
followed Ceftriaxone (26.67%) and Cefotaxime (8.89%).

The present study shows pseudomonas was the 
frequently identified Gram negative organism and 
was found to be sensitive to Amikacin, Cefoperazone-
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sulbactum, Pipzo (piperacillin-tazobactum), Cefotaxime, 
Cefepime, Gentamicin, Levofloxacin, Amoxyclav 
(amoxicillin-clavulanic acid), Ciprofloxacin. In the 
present study, E coli was the second frequently identified 
Gram negative organism and was sensitive to Levofloxacin, 
Ciprofloxacin, Pipzo (piperacillin-tazobactum), 
Cefoperazone-Sulbactum, Amikacin, and was resistant to 
ampicillin and amoxiclav (amoxicillin-clavulanic acid). In 
the present study, Strepto pneumonia was the frequently 
identified Gram positive organism and was sensitive to 1st 
generation cephalosporin, 2nd generation cephalosporin, 
3rd generation cephalosporin and fluoroquinolones. 
Streptopyogenes was the second frequently identified 
Gram positive organism and was sensitive to Cefotaxime, 
Ceftriaxone, Ceftazidime, Cefepime, Levofloxacin, 
Ciprofloxacin, Pipzo (piperacillin-tazobactum), Cef-
Sulbac.

Table 1.     Sensitivity pattern of pseudomonas 
areuginosa bacteria
Antibiotics Sensitivity(%) Resistant(%) Total
Cefotaxime 10(83.33%) 2(16.77%) 12
Ceftriaxone 9(75%) 3(25%) 12
Ceftazidime 4(44%) 5(66%) 9
Cefepime 6(85%) 1(15%) 7
Levofloxacin 7(63%) 5(37%) 11
Ciprofloxacin 3(25%) 9(75%) 12
Amoxyclav(amoxicil-
lin-clavulanic acid)

4(40%) 6(60%) 10

Pipzo(piperacillin-ta-
zobactum)

8(80%) 2(20%) 10

Cefoperazone-Sulbac-
tum

6(85%) 1(15%) 7

Gentamicin 7(58%) 5(42%) 12
Amikacin 9(90%) 1(10%) 10
Azithromycin 0(0) 1(100%) 1
Penicillin 0(0) 5(100%) 5
Erythromycin 0(0) 4(100%) 4
Amoxycillin 1(0) 7(100%) 7

Figure 1.     Microorganisms isolated in sputum of study 
participants.

5.  Discussion

Chronic obstructive pulmonary disease accounts for 
major cause of morbidity and mortality in adults globally. 
In next two to three decades this scenario is unlikely to 
improve, in fact it has been predicted to worsen. The 
World Health Organization predicts that by 2020, COPD 
will be the third leading cause of death (currently fourth) 
and fifth leading cause of disability (currently twelfth) 
worldwide16,17. According to Anthonisen (Winnipeg) 
criteria18 an acute exacerbation of COPD (AECOPD) 
is defined as a sudden worsening of COPD symptoms 
(shortness of breath, quantity and color of phlegm) that 
typically lasts for several days.

We observed raised ESR and TLC in our study. 
ESR&TLC is cost effective test and may be the good 
alternative to newer and more expensive tests like 
C-reactive protein and procalcitonin for diagnosis 
of AECOPD due to bacterial infection19,20. Bacterial 
infection, viral infection or environmental pollutants 
may be the cause for triggering AECOPD. During 

Figure 2 and 3.     Status and Staining pattern of microorganism isolated in sputum of study participants.
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exacerbation there is increased airway inflammation, 
increased hyperinflation, decreased expiratory air flow 
and ventilation perfusion mismatch.

Over the years, bacterial flora during acute 
exacerbations has changed from usual organisms to 
Enterobacteriaceae family organisms and Pseudomonas 
species with increased severity of disease21. These 
organisms further worsen the situation by virtue of their 
multidrug resistant and thus limit the therapeutic option. 
The antibiotic therapy always remains empiric, which is 
frequently an avoidable.

In the present study, 51 to 60 years (44.4%) was the most 
common age group. The more male predominance may 
be due to reason that males are more in habit of smoking 
which makes them more prone to development of COPD. 
In the present study, Cough, Purulent expectoration, 
Dyspnoea and Fever was present in 75.56%, 77.78%, 
71.11% and 22.22% of study population.

In the present study, single and multiple organisms were 
isolated in 86.67% and 13.33% of study population. This 
findings are similar with the study conducted by Saxena 
et al22. Similar findings were observed by Narayanagowda 
DS et al23. In the present study, Gram positive and Gram 
negative organism was isolated in 28.89% and 71.11% 
of study population. Aeruginosa (26.7%) was the most 
common organism isolated followed by Streptococcus 
Pneumoniae (22.2%) and Klebsiella (20%) and 
Streptococcus Pneumoniae (15.56%). Similar findings 
were observed in study conducted by Sethi Sanjay et al7 
and R.I.M. El Korashy et al24.

The present study shows pseudomonas was the 
most common Gram negative isolate and was found to 
be sensitive to Amikacin, Cefoperazone-Sulbactum, 
Pipzo(piperacillin-tazobactum), Cefotaxime, Cefepime 
Gentamicin, Levofloxacin, Amoxyclav, Ciprofloxacin. 
Similar findings were observed by Narayanagowda DS et 
al23. In the present study, Klebsiella which was the second 
most common Gram negative isolate and was tested to be 
sensitiveto Cefperazone-Sulbactum, Pipzo (piperacillin-
tazobactum) Amikacin, Ceftriaxone, Ceftazidime, 
Cefepime, Levofloxacin, Gentamicin, Ciprofloxacin, 
Amoxyclav. These findings are same as observed in the 
study carried out by Saxena et al22.

In the present study, E coli which was the second 
frequently identified Gram negative organism and 
was sensitive to Levofloxacin, Ciprofloxacin, Pipzo 
(piperacillin-tazobactum), Cef-Sulbac, Amikacin, and 
was resistant to ampicillin and amoxiclave. These findings 
are similar with the study conducted by Saxena et al22. They 
were resistant to ampicillin and amoxiclave. In the present 
study, Strepto pneumonia was frequently identified Gram 
positive organism and was sensitive to Cefotaxime, 

Ceftriaxone, Ceftazidime, Cefepime, Levofloxacin, 
Ciprofloxacin, Gentamicin, Pipzo (piperacillin-
tazobactum), Cefperazone-Sulbactum. Similarly in 
the study conducted by Narayanagowda DS et al23 and 
Saxena et al22. In the present study, Streptopyogenes was 
second frequently identified Gram positive organism and 
was sensitive to Cefotaxime, Ceftriaxone, Ceftazidime, 
Cefepime, Levofloxacin, Ciprofloxacin, Pipzo 
(piperacillin-tazobactum), Ceperazonef-Sulbactum.

In our study after isolating and individual drug 
sensitivity testing of Pseudomonas Aeruginosa, 
Streptococcus Pneumoniae and Klebsiella. Patients with 
mild exacerbations are given symptomatic treatment and 
antibiotics are prescribed if symptoms worsened. Due to 
incidence of β-lactamase production leading to antibiotic 
resistance amoxicillin is not the drug of choice. Earlier 
the standard treatment for AECOPD was aminopenicillin 
either ampicillin or amoxicillin. Their use is limited due to 
development of resistance among respiratory pathogens. 
Now a days aminopenicillins with beta lactamase inhibitor 
is a better choice. Cephalosporinshave demonstrated 
better clinical efficacy and tolerability than standard 
aminopenicillins. As levofloxacin is reserved drug so to 
cover both gram positive and gram negative bacterias in 
our institute we can start empirical cephalosporins plus 
amikacin or ciprofloxacin plus amikacin. Very severe 
exacerbations of COPD are treated with the newer 
antibiotics which are more effective like pipericillin plus 
tazobactam and cefoperazone plus sulbactam. They 
should be used cautiously to prevent the emergence of 
resistance.

6.  Conclusion

Sputum culture is a very simple and useful investigation 
for diagnosis of 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 AECOPD. It is necessary for finding 
out resistant pathogens so treatment can be planned 
according to organisms, which may decrease the mortality 
and morbidity. Cephalosporins and Quinolones like, 
levofloxacin ciprofloxacin with amikacin have a broad 
spectrum of activity against gram positive and gram 
negative organisms responsible for AECOPD. AECOPD 
is commonly observed in adult males above 50 years of age 
secondary to smoking practices. Identifying early clinical 
features of AECOPD is essential to start early treatment. 
At our hospital set up cephalosporin with amikacin or 
Ciprofloxacin with amikacin can be started as empirical 
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therapy in AECOPD patients. Other best antibiotic would 
be pipericillin-tazobactam or cefperazone-sulbactum 
reserved for severe AECOPD patients and can be started 
as mono antibiotic.
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