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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a 

common respiratory disease which is characterized by 

chronic progressive inflammation of the airways and the 

lung parenchyma.1 In 2010 WHO declared COPD as the 

third cause of death globally.2 The incidence and 

prevalence is fast increasing globally and more deaths 

occurred in India and other low and middle income 

countries.3 Acute exacerbation is a major event and is 

often triggered by infections (viral, bacterial) and often 

non infective agents like air pollution.4 Each exacerbation 

can worsen the lung function and quality of life in COPD 

patients.530% of the patients having acute exacerbation of 

COPD have co-morbid infections like bacteria and 

viruses and often require ICU support.6 Cigarette 

smoking and bacterial colonization modify the airways 

into a pro inflammatory state and induce hyper reactivity 

state, often as acute exacerbation. Patients with reduced 

lung function (FEV1<50%) have six fold higher risk of 

exacerbation by H. influenzae and P. aeruginosa.7 Age of 

the patient, presence of co-morbid conditions ,strain of 

the bacterial pathogen, emergence of multi drug resistant 

pathogens contribute to the severity of exacerbation and 

treatment outcome. Hence the present study was planned 

to evaluate the patients admitted with acute exacerbation 
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of COPD for microbial pattern and their sensitivity 

pattern to antibiotics. 

Aims of the study 

• To study the microbial (bacterial) profile in patients 

admitted for acute exacerbation of COPD. 

• To study the microbial sensitivity pattern to 

different antibiotics. 

METHODS 

This study was designed as a cross sectional study 

conducted at Victoria hospital, a tertiary care centre 

attached to Bangalore Medical College and Research 

Institute from June 2017 to May 2018 for a period of one 

year. A total of 168 patients were hospitalised for acute 

exacerbation of COPD admitted under medicine 

department were screened and 148 patients were enrolled 

in the study. All the patients were evaluated with 

spirometry, sputum examination (gram staining, culture 

sensitivity and AFB staining), radiological tests (chest X-

ray, CT Chest) and other protocol investigations. 

All patients were treated with empirical antibiotics in the 

beginning and later switched over to the appropriate 

antibiotics according to the culture and sensitivity report. 

Symptomatic and supportive care was given including 

bronchodilator therapy and nebulisation. Co- morbid 

medical conditions were treated appropriately and 

patients requiring ventilator support were shifted and 

treated in the medical ICU. Patients were monitored 

throughout for vitals, investigations and treatment 

outcome. 

RESULTS 

A total of 148 patients (males 124, females 24) were 

included in the study. Majority of the patients belonged to 

the age group of 50 -70 years (83.78%). Cough (94.59%), 

Breathlessness (97.2%), Fever (89.18%), chest 

discomfort (59.45%) were the most common symptoms. 

Most of the patients have COPD more than 10 years and 

on regular treatment with regular follow up with their 

consultants (59.45%). History of smoking was observed 

in 75% of male COPD patients ,out of which 67.77% are 

current smokers. No female patients were current 

smokers but 50% of them are passive smokers and 

history of exposure to biomass fuel was noted in 25% of 

the patients .Important co-morbid conditions were 

diabetes (18.91%), hypertension (21.62%), IHD (8.1%), 

old PTB (2.7%), Anemia (10.81%), HIV (1.3%). Of the 

148 patients 59.45% of the patients were regular users of 

inhalers and 50% of them were subjected to spirometry at 

least once in the last one year. 28.37% of the patients 

have been hospitalized repeatedly more than three times 

in last one year for the same acute exacerbations. 43.24% 

of the patients have been exposed to different antibiotics 

more than three times in a year and 16.21% of the 

patients have history of antibiotic abuse (self-antibiotic 

use >3 times a year). 

Organisms were isolated through sputum culture in 72 

patients (48.64%) and common organisms were 

Klebsiella(20), Pseudomonas(16), Streptococcus 

pneumoniae(8), Staphylococcus aureus(8) other 

streptococcus group (4), Acinetobacter(4), MTB(4), E. 

coli(2) and others in 6 patients. All patients were started 

with antibiotics, empirically, Ceftriaxone(60), 

Cefotaxime+Sulbactam(12), Augmentin(10), 

Ciprofloxacin(14), Piperacillin(24), Meropenam(6), 

Ciprofloxacin+ Gentamycin 10), Azithromycin+ 

Cefotaxime(12). 

There were 64 out of the 148 patients required a change 

of antibiotic after culture sensitivity report. 

Metronidazole was used in some patients with suspected 

anaerobic infection. Finally, one antibiotic was used in 60 

patients, 2 in 52 patients and 3 in 28 patients and more 

than three in 8 patients. 40 patients required a change in 

antibiotic in the culture positive group (72) and 24 

patients among the culture negative group (68). Culture 

sensitivity could not be done in 8 patients. Sputum for 

AFB positive patients were later started later on ATT 

under RNTCP. Twelve patients (8 from culture negative 

groups) required ICU support. Average duration of stay 

was 7 to 14 days and prolonged hospitalization was noted 

among the patients with co-morbid conditions, culture 

negative group and in elderly population. 

There were 12 death noted in this study and cause of 

death were acute respiratory failure with sepsis (6) 
Diabetic Keto Acidosis (2), MODS (2), Acute 

Myocardial Infarction (1) and Acute Renal Failure (1). 

Four deaths were noted in culture positive groups and 8 

deaths in culture negative group. 

 

Figure 1: Results of sputum cultures in patients with 

Acute exacerbation of COPD. 

Resistance in Klebsiella species was seen in 66.66% for 

Gentamycin, 50 % for Amikacin, 83.33% for Augmentin 

and Ciprofloxacin, 82.05% for Ceftriaxone, 44.44% for 
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Piperacillin, 41.66% for Netilmicin. Resistance in 

Pseudomonas was observed 88.88% for Ceftriaxone, 

72.22% for Ciprofloxacin, 55.55% for Amikacin and 

Meropenam, 50% in Piperacillin and Netilmicin. 

 

Figure 2: Resistance profile of Klebsiella pneumoniae 

and E. coli. 

 

Figure 3: Resistance profile of Streptococcus 

pneumoniae and Staphylococcus aureus. 

 

Figure 4: Resistance pattern in Pseudomonas. 

Resistance in Streptococcus pneumoniae noted in 83.33% 

for Gentamycin, Meropenam, Ceftriaxone and 55.55% 

Augmentin, Piperacillin and Ciprofloxacin. Resistance to 

Staphylococcus aureus was observed in 94.44% for 

Augmentin, 61.11% for Ciprofloxacin, Meropenam and 

Netilmicin. Resistance to E. coli was observed in 61.11% 

for Gentamycin and Piperacillin, 80.55% for 

Ciprofloxacin and Meropenam, 86.11% for Ceftriaxone 

and 27% for Amikacin.  

DISCUSSION 

Acute exacerbation of COPD is a change in the patient’s 

dypnoea, cough and sputum production that is beyond the 

day to day variations, requiring a change in the regular 

medication.8 The prevalence of the viral infections 

causing exacerbations was 39.3% according to the meta-

analysis of 17 studies and hence the use of antibiotics in 

all COPD exacerbations is controversial.9,10 There were 

68 patients in the culture negative group, mostly of viral 

etiology. 

According to the western studies ,the common organisms 

isolated from the Acute exacerbation of COPD patients 

include H. influenzae (20-30%), Streptococcus 

pneumonia (10-15%), Morraxiella catarrhalis (10%), 

Pseudomonas aureginosa (10%).11 A different micro 

biome was noted in the Chinese study where then 

common organism were Klebsiella pneumonia (16.94%), 

Pseudomonas (16.94%), Acinetobacter (11.29%), 

Streptococcus pneumoniae (8.87%) and Staphylococcus 

aureus (7.26%).12 A study from Kolkata, India has 

demonstrated following isolated - Klebsiella pneumonia 

(38.46%), Staphylococcus aureus (23.08%), 

Pseudomonas aeruginosa (10.26%), E.coli (5.13%) etc. 13 

Our study also in par with the Asian studies 

demonstrating Klebsiella as the commonest organism 

followed by Pseudomonas, Streptococcus pneumonia, 

Staphylococcus aureus etc. 

COPD patients are often exposed to different antibiotics 

for routine LRTI (Lower Respiratory Tract Infections) 

and pneumonia. Emergence of MDR (Multi Drug 

Resistance) strains is very common and our study 3 

antibiotics were used in 28 patients and more than three 

antibiotics in 8 patients. Streptococcus pneumonia was 

then commonest organism isolated as a cause of CAP in 

COPD patients and was isolated in 11.11% of the patients 

in our study.14 

For better treatment outcome a proper stratification of the 

bacteriological profile and treatment is required but 

empirical selection of antibiotics is often based on the 

past experience, availability of antibiotics in the hospital 

(government set up), cost and last but not the least - the 

best givers method.15 There is a wide variation of using 

antibiotics as “there are no governing laws towards their 

rational use”. Resistance was seen to many antibiotics, 

even for the higher antibiotics and hence MDR strains 

were commonly encountered.16 Unfortunately, Piperacilin 

and Tazobactum, meropenam and third generation 

Cephalosporin are often used as empirical antibiotics, due 
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to this there is a fast growth of Carbapenem resistance 

organism referred as MDR strains and finally may end up 

as a pan drug resistant gram negative organism. Hence, 

the infection disease society of the America has warned 

of antibiotic crises across the globe.17  

Culture driven antibiotic therapy has a better treatment 

outcome and more deaths occurred in culture negative 

group in the present study. mortality was noted in 8.1% 

of the patients in this study and Merino - Sanchez and 

colleagues have demonstrated a mortality of 12.5% 

patients.18 Late medical attention, advanced age, co-

morbid conditions, previous antibiotic usage, all 

contributed to the mortality. Patients presented with 

multidrug resistant organisms carried poor prognosis in 

the form of prolonged stay, ICU admissions, multi organ 

dysfunction and deaths. 

CONCLUSION 

Acute exacerbation of COPD alters the lung function and 

increases the morbidity and mortality. Chronic 

colonization increases the risk for exacerbation and hence 

it should be dealt with greater care in COPD patients. 

Since viral exacerbations are also common and pathogen 

directed antibiotic therapy is the order of the day, misuse 

of empirical antibiotics should be avoided. Antibiotic 

prescriptions should be based on the local bacterial 

sensitivity pattern and prescribed in patients with history 

of production of purulent sputum and is worth following 

the guidelines or protocol. It is high time to have a policy 

for antibiotics usage at different levels- district, state and 

country to prevent the emergence of MDR strains. 

Banning across the counter sale of antibiotics is a 

recommended strategy to tackle the drug resistance 

menace. 
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