
Introduction

Chronic Obstructive Pulmonary Disease (COPD),

a common preventable and treatable disease is

a leading cause of morbidity and mortality. It

exerts  substantial and increasing economic and

social burden worldwide.1 In Bangladesh the
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Abstract:

Background: The course of COPD is punctuated by episodes of “acute exacerbations”

which is responsible increase in mortality and morbidity. Majority of exacerbations are

infectious and bacteria are responsible for 30-50% of cases. This study was designed to

know the bacteria predominantly responsible for Acute Exacerbation of COPD (AECOPD)

in hospital admitted patients and their antibiogram. This may help to formulate a cost

effective antibiotic strategy and reducing the emergence of drug resistance.

Materials and Methods: This cross sectional descriptive study was carried out in Sylhet

MAG Osmani Medical College Hospital, from 1st January 2016 to 31st December 2017. 86

patients with AECOPD were consecutively enrolled. The sputum and blood serology were

studied and causative organisms with their antibiogram were identified by standard

microbiological techniques.

Results: The mean age of the patients was 63.94 (SD±10.54) years (range, 42 to 90 years)

and 93.0% of them were male. In 38.4% of cases positive growth of organisms were detected

in sputum and predominant isolated bacteria were: P. aeruginosa(11.6%), K. pneumoniae

(9.3%),  E. coli(7.0%),  M. catarrhalis (3.5%), Acinetobacter spp (2.3%),   Enterobacter

(1.2%), S.pneumoniae(1.2%),  S. pyogenes(1.2%), S. aureus (1.2%). Gram negative bacteria

(90.9%) were more than Gram positive (9.1%) (p<0.001). Levofloxacin was the most

sensitive antibiotic (75.8%), followed by gentamicin (72.7%), ceftriaxone (69.7%), imipenem

(69.7%) and moxifloxacin (54.5%). Mycoplasma IgM and Chlamydia IgM antibodies were

positive in blood serology of 7.0% and 10.5%  cases respectively .

Conclusions: P.aeruginosa and K.pneumoniae are the commonest pathogens responsible

for AECOPD in hospital admitted patients. Levofloxacin is the sensitive to majority of

the organisms. So, levofloxacin could be the first choice as empirical antibiotic in patients

with AECOPD. However, gentamicin instead of quinolones may be used in admitted

patients due to the high prevalence of tuberculosis in this region.
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prevalence of COPD is 5.9% in hospital admitted

patients (≥30 years).2

The course of COPD is punctuated by episodes

of acute deterioration in respiratory health,

termed ‘exacerbations’. Acute exacerbation

results deterioration of lung function, health

related quality of life and acceleration in disease

progression.3,4  and accounts for 50%–75% of the

cost of healthcare services for COPD.5 The

mortality rate of hospital admitted AECOPD is

up to 24% but it reaches to 43% in patients

needing artificial ventilation.6 Prompt antibiotic

treatment shortens the duration of exacerbations

and may prevent hospital admission and further

lung damage.7

At least 50% of COPD exacerbations are

responsible to pathogenic bacteria.8 A hospital

based study of acute exacerbation showed that

Gram negative organisms outnumbered Gram

positive organisms and  Haemophilus influenzae

and Pseudomonas aeruginosa were the most

common in sputum culture.9 However, in

another study, microbial patterns corresponded

to community-acquired pathogens (S.pneumoniae,

H.influenzae, and M.catarrhalis) in 56% and

Pseudomonas and Stenotrophomonas spp. in

44% of isolates.10 In Bangladesh, Bari et al. found

that 65% of sputum of AECOPD showed positive

culture for bacteria and the common organisms

were Pseudomonas and Klebsiella.11 Infections

with Pseudomonas spp, Stenotrophomonas spp,

and Gram negative bacteria occur in more severe

exacerbations, affecting the most debilitated

patients.12

Prevalent flora and their antimicrobial

resistance pattern may vary from region to

region.13 and the sensitivity pattern also

continues to change.14 So, the choice of the

antibiotic should be based on the local bacterial

resistance pattern .Knowledge of local

bacteriological profile and antibiogram will help

to reduce the failure cases with empirical

treatment in AECOPD.

The present work is designed to find out the

causative bacteria and their antibiotic sensitivity

pattern in AECOPD patients in our perspective.

.Materials and Methods:

This cross-sectional descriptive study was

conducted during the period from 1st January

2016 to 31st December 2017 in the inpatient

department of Medicine, Sylhet MAG Osmani

Medical College Hospital (SOMCH). A total of

86 patients were recruited as study population

with the inclusion and exclusion criteria.

Inclusion Criteria: 1. All cases of acute

exacerbation of COPD. 2. Able to produce

adequate sputum containing <10 squamous

epithelial cells and >25 pus cell.

Exclusion criteria: 1. Patients  having bronchial

asthma, bronchiectasis, interstitial lung disease

(ILD), Tuberculosis, Pneumonia, Lung abscess,

Malignancy or other evident diseases on chest

X-ray.  2. Treatment with antibiotic in previous

7 days.  3. Spirometric finding not suggesting

COPD in stable state.

Procedure of Data Collection:

After taking Informed written consent, following

information were recorded from the study

subjects : age, sex, BMI, smoking history, onset

of respiratory distress, duration and stage of

COPD, previous spirometry report (if available),

baseline dyspnoea (MRC dyspnoea scale),

exacerbation severity, exacerbations frequency

in the last one year period. A spirometry was

performed in all cases when patient becomes

clinically stable before discharge on a

computerized spirometer (Helios 401 PC based

Spirometer, RMS, India). The FEV1/FVC less

than 0.70 (70%), after salbutamol inhalation, was

considered COPD.

Sputum collection:

One early morning sputum was collected in a

sterile container after rinsing the mouth twice

with pure drinking water. Patients were

instructed to collect deep coughed sputum into

a sterile wide mouth container with a screw cap.

At the same time, 5 ml blood was collected for

serological tests. Samples were labeled for proper

identification and carried immediately to the

Department of Microbiology, SOMCH for

microbiological and serological analysis.

Microscopy and Culture:

Sputum smears were prepared for Gram’s stain

from the area of maximal purulence and

examined for presence of neutrophils on low

power field (x100) and organisms in high power
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field (x1000). The criteria for an acceptable

sputum sample for analysis were: <10 epithelial

cells and >25 leukocytes per low power field

(according to a Murray -Washington and

Heineman criteria).

Another documented purulent portion of sputum

was used for culture. Before inoculation and

incubation, the specimen was homogenized by

agitation with an equal volume of 0.9% NaCl for

1 minute. The sputum samples were cultured

on Blood agar (5% sheep blood) for isolation of

haemolytic organisms, MacConkey’s agar for

isolation and differentiation of Gram negative

bacilli and Chocolate agar for Hemophillus and

Neisseria species.

The agar plates were kept in an incubator at

37ºC and examined after 24 and 48 hours.

Characteristic features of colonies’ morphology

on positive culture plates were observed. The

cultures were assessed semi-quantitatively and

was considered “positive” (proving bacterial

infection) when bacterial growth occupied more

than 2 quadrants (>106 CFU) of agar plate. All

isolated microorganisms were identified through

standard laboratory methods.

Antibiotic Sensitivity: Antibiotic sensitivity test

of the isolates were performed on Mueller-Hinton

agar by the disc diffusion method of Kirby-Bauer.

Serology: The qualitative immune-enzymatic

determination of IgM-class antibodies against

Chlamydia pneumoniae and Mycoplasma

pneumoniae were done by ELISA technique by

reagent from DRG International, Inc., USA. The

result was interpreted as positive or negative

according to manufacturer’s given cut off values.

Statistical Analysis: Data were processed and were

analyzed manually and by using SPSS (Statistical

Package for Social Sciences) Version 22.0.

Ethical Consideration:

• Informed consent was taken after discussing

purpose of the study in detail.

• An approval of the study protocol was

obtained from the ethical committee of

SOMC, Sylhet before the commencement of

the study.

Results

From 200 (two hundred) patients with acute

exacerbation of COPD 86 (Eighty six) patients

were included in the study. The main causes of

exclusion were: prior antibiotics ingestion, x-ray

abnormality and inability to provide adequate

sputum. Among the study group, 80 were males

(93.0%) and 6 were females (7%), with a mean

age of 63.94 (SD ± 10.54) years (range, 42 to 90

years). Most of the patients (n= 34; 39.5%) were

between 61-70 years and 5 (5.8%) patients were

above 80 years. 61.6% of them were current

smokers.

Table-I shows the distribution of the patients

according to type of exacerbation by Winnipeg

criteria. Type of exacerbation by Winnipeg

criteria was type 2 exacerbation (two major

symptoms) in 65.1% and type 1 exacerbation

(three major symptoms) in 34.9% of patients.

Figure-1 shows the distribution of the patients

according to growth on sputum culture. Positive

cultures were obtained in 38.4% of sputum

samples and in 61.6% of cases there were no

significant growth of bacteria.

Table-II shows the distribution of the patients

according to bacteria isolated from the sputum

cultures.

Table-III shows that Gram negative bacterial

isolates were more common (90.9%) than Gram

positive bacteria (9.1%). (Ç2=22.091, p<0.001).

Table-IV shows the distribution of the patients

according to serological characteristics.

Mycoplasma IgM and Chlamydia IgM antibody

were positive in 7.0% and 10.5% respectively.

2.3% cases showed both Mycoplasma IgM and

Chlamydia IgM antibodies positivity.

Table-V reveals that levofloxacin was the most

effective antibiotic being sensitive to majority

of organisms (75.8%), followed by gentamicin

(72.7%), ceftriaxone and imipenem (69.7%). Here

Pseudomonas aeruginosa and Klebsiella

pneumoniae, the most common isolates, were

mainly (80%-87%) sensitive to levofloxacin and

gentamicin followed by imipenem and

ceftriaxone. E.Coli was 100% sensitive to

gentamycin. Commonly prescribed amoxicillin

and amoxicillin-clavulanic acid were less sensitive

against frequently isolated bacteria.

Acinetobacter was mostly resistant to all these

antibiotics.
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Positive

33 (38.4%)

Negative

53 (61.69%)

Table-I

Distribution of the patients according to type

of exacerbation by Winnipeg criteria (n=86)

Type of exacerbation Frequency Percentage

Type 1 (Three major symptoms) 30 34.9

Type 2 (Two major symptoms) 56 65.1

Type 3 (One major with any 0 0.0

minor symptoms)

Major symptoms: Increased sputum purulence ,

Increased sputum volume,   Increased dyspnea

and  minor symptoms (a) Upper respiratory

infection in the past 5 days, (b) Fever without

other apparent cause, (c) Increased wheezing,

Table-II

Distribution of the patients according to bacteria isolated from the sputum cultures (n=86)

Isolated bacteria Frequency Percentage

Gram negative

Pseudomonas aeruginosa 10 11.6

Klebsiella pneumoniae 8 9.3

Escherichia coli 6 7.0

Moraxella catarrhalis 3 3.5

Acinetobacter 2 2.3

Enterobacter 1 1.2

Gram positive

Streptococcus pneumoniae 1 1.2

Streptococcus pyogenes 1 1.2

Staphylococcus aureus 1 1.2

Table-III

Distribution of the patients by status of Gram negative and

Gram positive bacterial isolates (n=86)

Bacterial isolates Frequency Percentage p-value

Gram Negative 30 90.9

Gram Positive 3 9.1 p<0.001

Total 33 100

Table-IV

Distribution of the patients according to serological characteristics (n=86)

Serological characteristics Frequency Percentage

Mycoplasma IgM Positive 6 7.0

Chlamydia IgM Positive 9 10.5

Both Mycoplasma and Chlamydia 2 2.3

IgM Positive

Serology negative 69 80.2

Fig.-1: Distribution of the patients according to

growth on sputum culture (n=86)

(d) Increased cough, (e) Respiratory rate or

Heart rate increased 20% above baseline.
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Discussion

In our study, the age of the patients ranged from

42 to 90 years  with the mean age of 63.94 (SD ±

10.54) years which was consistent with a study

done by Chin et al.15 which showed the mean

age of the patients was 63.18 years (range, 40-

81 years). Furqan and Paracha16 and

Shashibhushan et al.17 reported also similar

figures. This age distribution can be explained

by the fact that chronic bronchitis has highest

prevalence and most of patients seek medical

attention at this fifth and sixth decade of life.

In this study. 93.0% of patients were male and

7.0% female, which was consistent with an

international study that also showed male

predominance with 92.9% males and 7.1%

females.18 Male preponderance of COPD was also

reported in several other studies.19,20,21,16

However, a Canadian study showed that out of

150 patients, 59 (39%) were males and 91 (61%)

were females.22  Males were affected more than

females because they are more involved in

smoking. In addition, most of females are house-

wives, having sheltered mode of life and less

exposed to occupational dust and fumes.

In this study, sputum culture yield positive

growth in 38.4% and no growth in 61.6% cases.

Similar result was found by Dilektasli et al.20

that showed no growth in 61.5% of samples.

Narayanagowda et al.23 found that 41% of

AECPOD were positive for pathogenic bacteria

and Cukic24 isolated 41% pathogenic bacteria

from sputum culture in AECOPD. However,

Shahnawaz et al.25 found positive sputum culture

in only 13.3% of cases. Culture positivity depends

on sputum nature, transportation time and the

number of organisms present in the sample. It

may also depend on the use of prior antibiotic

by the patient.

The most frequent bacteria isolated from the

sputum cultures was Pseudomonas aeruginosa

(11.6%), followed by Klebsiella pneumoniae

(9.3%), Escherichia coli (7.0%), Moraxella

catarrhalis (3.5%), Acinetobacter spp. (2.3%) and

Enterobacter (1.2%). The Gram positive bacteria

isolated from the cultures were Streptococcus

Table-V

Drug sensitivity pattern of various pathogens isolated from sputum culture (n=33)

Amoxycillin 0 0 0 0 0 0 0 1 0 01 (2.9%)

Co-amoxyclav 0 1 1 2 0 0 1 1 0 07 (21.2%)

Cefuroxime 0 1 3 3 0 0 1 1 1 10 (30.3%)

Cefixime 2 3 3 2 0 0 1 1 0 13 (39.4%)

Azithromycin 6 4 2 1 0 1 1 1 1 17 (51.5%)

Moxafloxacin 5 6 2 3 0 0 1 0 1 18 (54.5%)

Ceftriaxone 5 6 4 3 1 1 1 1 1 23 (69.7%)

Imipenem 6 6 3 3 1 0 1 1 1 23 (69.7%)

Gentamicin 8 7 6 1 0 1 0 0 1 24 (72.7%)

Levofloxacin 8 7 5 2 0 0 1 1 1 25 (75.8%)

Antibiotics Sensitivity of  Bacteria
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pneumoniae (1.2%), Streptococcus pyogenes

(1.2%), and Staphylococcus aureus (1.2%). Bari

et al.12 found almost similar picture with

predominant bacteria as Pseudomonas (25%),

Klebsiella (13.33%), Acinetobacter (6.66%) along

with Moraxella (3.33%) and Enterobacter (1.66%)

in his study.  Basu et al 26   in Kolkata found

predominant organisms as Klebsiella

pneumoniae (33.33%), Pseudomonas aeruginosa

(19.05%), Escherichia coli (9.51%) and

Acinetobacter spp (9.51%). But Shahnawaz et

al.25 found Pseudomonas aeruginosa (8.35%),

Staphylococcus aureus (3.33%) and

Streptococcus pyogenes (1.66%). Similar results

were also seen in an Indian study by Chawla et

al.27 P. aeruginosa was the predominant isolate

(25.92%) amongst the hospitalized patients

followed by S.pneumoniae and Acinetobacter spp

(18.51% each), Klebsiella spp. and M.catarrhalis

(14.80% each). Borthakur and Deb,28 reported

Klebsiella pneumoniae as the most commonly

isolated bacteria followed by Staphylococcus

aureus,  Pseudomonas aeruginosa  and

Acinetobacter species.

In this study the prevalence of Gram negative

bacteria were more common than Gram positive

bacteria (90.9% compared to 9.1%) in the acute

exacerbations of COPD patients (p<0.001).

Madhavi et al.29 also reported that Gram

negative bacilli were isolated more than Gram

positive cocci, which was consistent with this

study. Borthakur and Deb,30 reported that the

prevalence of Gram negative isolates were 62.6%.

Aleemullah et al.31 also reported that Gram

negative organisms were isolated more (62.39%),

than Gram positive organisms (37.61%).

However, according to the study conducted by

ElFeky et al.32 Gram positive bacteria

represented 80% of isolates, while Gram negative

bacteria represent the remaining 20%.

A change in the microbial pathogens is seen

during infective exacerbations and infection with

Gram negative bacteria including Pseudomonas

spp occur more severe exacerbations, affecting

the most debilitated patients.12 The cases in our

study were hospital admitted patients of

AECOPD, who were mostly suffering from

moderate to severe exacerbations and most of

them were frequent exacerbators,hence, Gram-

negative pathogens such as Pseudomonas and

Klebsiella w ere more prevalent and  can explain

the lower numbers of Gram positive bacteria

isolation, as severe COPD benefits the

enterobacteriaceae and P. aeruginosa

colonization.9

Serum IgM antibody against Mycoplasma

pneumoniae was positive in 7.0%, IgM antibody

against Chlamydia pneumoniae was positive in

10.5% and both antibodies were positive in 2.3%

subjects. Mycoplasma pneumoniae and

Chlamydia pneumoniae may be responsible for

less than 10% of exacerbations reported in

several studies.10,33

This study revealed that levofloxacin was the

most effective antibiotic being sensitive to

majority of organisms (75.8%), followed by

gentamicin (72.7%), ceftriaxone and imipenem

(69.7% each) and moxafloxacin (54.5%). Sharan

et al.34 found both levofloxacin and

aminoglycosides were effective on Gram positive

cocci and Gram negative bacilli combindly,

whereas meropenem was most effective mainly

on Gram negative organisms. Sheng-Hsiang

LIN19 in Taiwan also found that levofloxacin was

76.5 % sensitive in his study. Chawla et al.27 in

2008 found quinolones were most effective

whereas Patel et al.35 showed

piperacillin+tazobactum more effective than

quiniolones.  Borthakur and Deb,30 found

quinolones were less effective. Levofloxacin was

resistant to 33.33% of patients having infection

with Gram negative organisms. Co-amoxyclav

was resistant to 34.62% and Amoxycillin was

resistant to 46.15% of the patients having Gram

positive organisms. Among macrolides,

azithromycin was the most effective drug against

Gram positive organisms having resistance of

only 26.92%. These dissimilarities may be due

the fact that prevalent flora and their antibiotic

sensitivity pattern continues to change over time

and also shows regional variation.13,14

Conclusion:

Pseudomonas  aeruginosa and Klebsiella

pneumoniae are the most commonly responsible

for hospital admitted patients of AECOPD.

Levofloxacin is the most effective antibiotic being

sensitive to majority of organisms. It is followed

by gentamicin, ceftriaxone and imepenem. So,
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levofloxacin could be the first choice as empirical

antibiotic in patients with AECOPD. However,

gentamicin instead of quinolones may be used

to treat acute exacerbation in hospital admitted

patients due to the high prevalence of

tuberculosis in this region.

Limitations

It was a cross-sectional, single-centered, small

sample sized study and only one sputum sample

was investigated from each subject which may

not give actual impression of the overall disease

spectrum.

Sputum study for AFB by ZN stain, culture and

sensitivity were not performed for detecting

Mycobacterium tuberculosis.

Some of the subjects may have reported

incorrectly about their disease status and

antibiotic ingestion. The duration of antibiotic

free period may have an impact on culture

positivity of sputum samples.

Recommendation:

Antibiotics should be used based on clinical

judgment of individual patient as In hospital

inpatient department, more than 50% of the

sputum did not yield any pathogenic bacteria.

Although levofloxacin was the most sensitive

antibiotic, fluroquinolones (eg. levofloxacin,

moxifloxacin) can mask the diagnosis of

tuberculosis and moxifloxacin should be reserved

for treatment of multi-drug resistant

tuberculosis in this region.

More studies like this are required at regular

interval to formulate an antibiotic policy in acute

exacerbation of COPD which would help in

preventing mortality and morbidity of COPD.
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