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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a major cause of chronic morbidity
and mortality worldwide. Acute exacerbation is an acute and sustained worsening of a patient’s
condition from a stable state (beyond normal day-to-day variations) and it is caused in majority by
infectious agents, particularly bacteria. Objectives: The aim of this study was to find out the pattern
of sputum bacteriology and antibiotic sensitivity in patients admitted into respiratory ward of Enam
Medical College Hospital (EMCH) with acute exacerbation of COPD (AECOPD). Materials and
Methods. This study included 60 patients who presented with acute exacerbation of COPD. The
patients were classified into several groups according to different variables, such as age, pack
years, severity, O2 saturation on admission, sputum type. Bacteriological investigations were
performed for all patients and included gram staining together with culture and sensitivity testing
of all sputum samples. Results: Klebsiella pneumoniae was the most common isolate in patients
with COPD exacerbations admitted into the respiratory ward of Enam Medical College & Hospital
followed by Staphylococcus aureus and Streptococcus pneumoniae. Three cases of Pseudomonus
aeruginosa were detected. Gentamicin and meropenem were the most sensitive antibiotics in all
patient groups in the ward. Majority of Klebsiella pneumoniae, Streptococcus pneumoniae and
Staphylococcus aureus were sensitive to ceftriaxone, levofloxacin and moxifloxacin. Conclusion:
This study reveals that gentamicin, ceftriaxone and moxifloxacin can be the drugs of choice in

treating AECOPD in our setting.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
major cause of morbidity and mortality worldwide.'
COPD is the fourth leading cause of death in the world,
and further increases in its prevalence and mortality
can be predicted in the coming decade.” According
to Global Initiative for Chronic Obstructive Lung
Disease (GOLD), COPD is a common, preventable
and treatable disease characterized by persistent
respiratory symptoms and airflow limitation due to
airway and/or alveolar abnormalities usually caused
by significant exposure to noxious particles or gases.’

The chronic airflow limitation characteristic of
COPD is caused by a mixture of small airway
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disease (obstructive bronchiolitis) and parenchymal
destruction (emphysema), the relative contributions of
which vary from person to person. Airflow limitation
is best measured by spirometry as this is the most
widely available, reproducible test of lung function.

COPD can be classified into 4 stages on the basis of
post-bronchodilator FEV1.

Stage I: Mild — FEV1/FVC <0.70, FEV1 >80%
predicted,

Stage II: Moderate — FEV1/FVC <0.70, 50% < FEV1
<80% predicted

Stage III: Severe — FEV1/FVC <0.70, 30% < FEV1
<50% predicted
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Stage IV: Very severe — FEV1/FVC <0.70, FEV1
<30% predicted or FEV1 <50% predicted plus chronic
respiratory failure

COPD is an economic and social burden that is both
substantial and increasing.’* A systematic review and
meta-analysis of studies carried out in 28 countries
between 1990 and 2004°, and an additional study from
Japan®, provide evidence that the prevalence of COPD
is appreciably higher in smokers and ex-smokers than
in nonsmokers, in those over 40 years than those under
40, and in men than in women. An exacerbation of
COPD is defined as an event in the natural course of
the disease characterized by a change in the patient’s
baseline dyspnea, cough, and/or sputum that is beyond
normal day-to-day variations, is acute in onset, and
may warrant a change in regular medication in a
patient with underlying COPD.”#

The severity of AECOPD without respiratory failure
can be classified traditionally according to Winnipeg
criteria. The three-stage system is based on three
principal symptoms: 1. Increase in sputum volume 2.
Increase in sputum purulence 3. Increase in shortness
of breath.

The Winnipeg criteria:

Type of o

exacerbation ~ CTiteria

Type 1 All the 3 symptoms above

Type 2 Any 2 of above symptoms

Type 3 Any 1 of the above plus at least 1 of the

following features: upper respiratory tract
infection lasting > 5 days, fever, increase
in wheezes, increase in cough, and
increase in heart rate 20% above baseline.’

The most common causes of an exacerbation
are infection of the tracheobronchial tree and air
pollution'®, but the cause of about one-third of
severe exacerbations cannot be identified. The role
of bacterial infections is controversial, but recent
investigations with newer research techniques like
bronchoscopic studies have shown that at least 50% of
patients have bacteria in high concentrations in their
lower airways during exacerbations.!'™!3

Three classes of pathogens have been implicated as
causing acute exacerbation of COPD by infecting the
lower respiratory tract: respiratory viruses, atypical
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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.'*

Many studies have been conducted on the role
of bacterial infection in COPD and have isolated
bacteria in significant numbers from patients with
clinically stable COPD, indicating the presence of
lower airway bacterial colonization. The presence of
bacteria in the lower airway can result in a range of
important effects on the lungs, including activation of
host defences with release of inflammatory cytokines
and subsequent neutrophil recruitment, mucus
hypersecretion, impaired mucociliary clearance, and
respiratory epithelial cell damage.'* We designed this
study to search the pattern of sputum bacteriology and
antibiotic sensitivity for acute exacerbation of COPD
in patients admitted in a peripheral tertiary hospital,
Enam Medical College & Hospital.

Materials and Methods

This cross-sectional descriptive study was conducted
in the department of Respiratory Medicine of Enam
Medical College & Hospital during the period January
to December 2017. Sixty clinically diagnosed cases of
acute exacerbation of COPD (AECOPD) were included
in the study. Cases of bronchial asthma, pneumonia,
pulmonary tuberculosis, bronchial carcinoma and heart
diseases were excluded from the study. All collected
data were summarized and presented in tabular forms.

Results

In this study the age of the patients ranged from 46—88
years with most of the patients (56%) in the age group
55—65 years (Table I).

Table 1: Age distribution of study subjects

Age in years Number Percentage
45-55 11 18
55-65 34 56
65-75 9 15
75—85 6 10

Bacteriological profile: Klebsiella pneumoniae were
the commonest (16 cases) bacteria isolated followed
by Staphylococcus aureus (9 cases). Streptococcus
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pneumoniae was isolated in seven cases and

Pseudomonas aeruginosa in three cases.

Antibiotic sensitivity patterns of the isolates: Klebsiella
pneumoniae, which was the most common isolate,
was sensitive to gentamicin, meropenem, followed by
ceftriaxone, moxifloxacin, levofloxacin, ciprofloxacin
and azithromycin. Staphylococcus aureus, which
was the next common isolate, was sensitive to
gentamicin, meropenem, linezolid followed by
ceftriaxone, moxifloxacin, levofloxacin, ciprofloxacin
and azithromycin. Streptococcus pneumoniae was
sensitive to gentamicin, linezolid
followed by ceftriaxone, moxifloxacin, levofloxacin,
ciprofloxacin and azithromycin. Pseudomonas
aeruginosa was mainly sensitive to meropenem and
gentamicin.

meropenem,

Table II: Bacteriological profile

Organisms Number Percentage
No growth 25 42
Klebsiella pneumoniae 16 26
Staphycoccus aureus 9 15
Streptococcus pneumoniae 7 11
Pseudomonas aeruginosa 3 5
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organisms and respiratory viruses)'®, 10% are due
to environmental pollution (depending on season
and geographical placement)? and up to 30% are
of unknown etiology'®. So early introduction of
empirical antibiotics can improve outcome and reduce
mortality.?® Since culture facilities are not readily
available and time consuming, it is better to know
the pattern of bacterial flora and their sensitivity of a
particular geographical area.

In our study it was observed that AECOPD was
prevalent in 45—85 years age group. However among
them, 55—65 years age constituted 56% which is similar
to that of the study by Narayanagowda et al* and this
can be explained by the fact that chronic bronchitis has
maximum prevalence in the same age group.

The prevalence of gram-negative isolates was 55%,
as compared to 45% of gram-positive which matched
with study conducted by Rakesh et al*! who found that
among the thirty seven single pathogenic microbial
growths, 19 (51.35%) were gram-negative bacteria
and 18 (48.64%) were gram-positive bacteria. Among
the isolates, K. pneumoniae was the predominant
organism (26%) followed by Staphylococcus aureus
(15%), S. pneumoniae (11%) and P. aeruginosa (3%).

This finding is similar to that of Narayanagowda et al*°,
Hui et al? and Lin et al*® who found K. pneumoniae

Table III: Sensitivity pattern of isolated organisms

Organism Azith Moxi Cipro Ceftri

S RS RSRSRSRSRSR
Step 6 1 6 1 4 3 7 0 5 2 70 720
Staph 4 5 7 2 7 2 8 1 1 8 9 0 9 0
Kleb 12 4 3 1312 4 16 0 4 1216 0 16 0
Psudo 0 3 0 3 0 3 0 3 03 3 0 30

S= Sensitive; R=Resistant

Discussion

COPD is one of the leading causes of mortality and
morbidity. It is a progressive illness with periods
of remission and exacerbations. The impact of
exacerbations is significant and patients’ symptoms
and lung function may take several weeks to recover
to the baseline values.'®!”

Data suggest that 50-70% of exacerbations are due
to respiratory infections (including bacteria, atypical
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Cefur Genta Mero Penici

Linez Doxycycline Amoxyclavu Co-trimexaso Levofloxacin

SRSR S R S R S R S R
07 70 5 2 4 3 4 3 6 1
09 90 7 2 5 4 5 4 8 1
016 016 2 14 1 15 3 13 15 1
03 03 O 3 0 3 0 3 0 3

as the predominant organism in their study. However,
they also found other gram-negative organisms like
P. aeruginosa and Acinetobacter spp. which were
not found in our study as patients admitted in ICU
were not studied. However, these results disagree
with those of Fagon et al**, who found that the most
prevalent microorganism in COPD patients was H.
influenzae (39%), followed by S. pneumoniae (16%)
and Moraxella catarrhalis (7%). This disagreement
may be due to the difference in environment, time of
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the study, number of cases, and the method of sample
collection, such as bronchoalveolar lavage and use of a
protective brush. These results also disagree with those
of Mons¢ et al'' who found that the most prevalent
microorganism was H. influenzae (58%) followed by
M. catarrhalis and S. pneumoniae (each 10%).

In this study, we found that the most sensitive
antibiotics were meropenem (35, 100%), and
gentamicin (35, 100%) followed by ceftriaxone (32,
91%), levofloxacin and moxifloxacin (30, 85%) and
azithromycin (23, 65%). Among orally administrated
drugs the sensitivity rate was 42% for doxycycline and
linezolid, 34% for trimethoprim—sulfamethoxazole,
28% for amoxicillin—clavulinic acid, and cefuroxime,
and 0% for penicillin.

Wilson etal? found that the rate of bacterial eradication
after treatment with amoxicillin—clavulinic acid was
76.7% and 87.4% with azithromycin. These figures
mismatch with our study in which the sensitivity rate
was 28% for amoxicillin—clavulinic acid, and 65% for
azithromycin. Our study is similar to that of Erkan
et al’® who noted the poor efficacy of penicillin and
amoxicillin—clavulinic acid.

Klebsiella pneumoniae, Staphylococcus aureus and
Streptococcus pneumoniae were the most common
sputum pathogen in hospitalized patients with
AECOPD. Meropenem and gentamicin followed
by ceftriaxone and moxifloxacin were the most
active antibacterial agents. Because of high price
of meropenem and nephrotoxicty of gentamicin,
ceftriaxone and moxifloxacin can be the drugs of
choice in treating AECOPD in our setting.

Limitations

We could not find viruses due to unavailability of
diagnostic tests and due to unavailability of serological
tests we were unable to detect Mycoplasma and
Legionella.

References

1. World Health Report. Geneva: World Health
Organization. Available at: http://www.who.int/
whr/2000/en/statistics.htm; 2000. Accessed January
2018.

2. GOLD (Global Initiative for Chronic Obstructive
Lung Disease) — global strategy for the diagnosis,
management, and prevention of chronic obstructive

10.

11.

12.

13.

14.

15.

May 2018

pulmonary disease — revised 2011.

Lopez AD, Shibuya K, Rao C, Mathers CD, Hansell
AL, Held LS et al. Chronic obstructive pulmonary
disease: current burden and future projections. Eur
Respir J 2006; 27(2): 397-412.

Mathers CD, Loncar D. Projections of global mortality
and burden of disease from 2002 to 2030. PLoS Med
2006; 3: e442.

Halbert RJ, Natoli JL, Gano A, Badamgarav E,
Buist AS, Mannino DM. Global burden of COPD:
systematic review and meta-analysis. Eur Respir J
2006: 28(3): 523-532.

Fukuchi Y, Nishimura M, Ichinose M, Adachi M,
Nagai A, Kuriyama T et al. COPD in Japan: the Nippon
COPD. Epidemiology study. Respirology 2004; 9(4):
458-465.

Rodriguez-Roisin R. Toward a consensus definition
for COPD exacerbations. Chest 2000; 117(5 Suppl 2):
3985—401S.

Burge S, Wedzicha JA. COPD exacerbations:
definitions and classifications. Eur Respir J Suppl
2003; 41: 46s—53s.

Vishwanathan R. Chronic bronchitis. In: Vishwanathan
R (ed). Disease of chest. 4" edn. Asia: Asia Publishing
House; 1989: 44—68.

White AJ, Gompertz S, Stockley RA. Chronic
obstructive pulmonary disease: the aetiology of
exacerbations of chronic obstructive pulmonary
disease. Thorax 2003; 58(1): 73—80.

Monso E, Ruiz J, Rosell A, Manterola J, Fiz J, Morera
J et al. Bacterial infection in chronic obstructive
pulmonary disease. A study of stable and exacerbated
outpatients using the protected specimen brush. Am J
Respir Crit Care Med 1995; 152(4 pt 1): 1316—1320.

Pela R, Marchesani F, Agostinelli C, Staccioli D,
Cecarini L, Bassotti C et al. Airways microbial flora
in COPD patients in stable clinical conditions and
during exacerbations: a bronchoscopic investigation.
Monaldi Arch Chest Dis 1998; 53(3): 262—267.

Sethi S, Evans N, Grant BJ, Murphy TF. New strains
of bacteria and exacerbations of chronic obstructive
pulmonary disease. N Engl J Med 2002; 347(7):
465—471.

Skerrett SJ. Host defences against infections. Med
Clin North Am 1994; 7(5): 941-961.

Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW,

83



J Enam Med Col Vol 8 No 2

16.

17.

18.

19.

20.

21.

84

Wedzicha JA. Usefulness of the Medical Research
Council (MRC) dyspnoea scale as a measure of
disability in patients with chronic obstructive
pulmonary disease. Thorax1999; 54(7): 581-586.

Connors AF Jr., Dawson NV, Thomas C, Harrell FE Jr.,
Desbiens N, Fulkerson WJ et al. Outcomes following
acute exacerbation of severe chronic obstructive
lung disease. The SUPPORT (Study to understand
prognoses and preferences for outcomes and risks of
treatments) investigators. Am J Respir Crit Care Med
1996; 154(4 pt 1): 959-967.

Donaldson GC, Seemungal TA, Bhowmik A, Wedzicha
JA. Relationship between exacerbation frequency and
lung function decline in chronic obstructive pulmonary
disease. Thorax 2002; 57(10): 847—852.

Ball P. Epidemiology and treatment of chronic
bronchitis and its exacerbations. Chest 1995; 108:
43-528S.

Sunyer J, Saez M, Murillo C, Castellsague J, Martinez
F, Ant6 JM. Air pollution and emergency room
admission for chronic obstructive pulmonary disease.
Am J Epidemiol 1993; 137: 701-705.

Narayanagowda DS, Golia S, Jaiswal J, Srinivas
S, Manasa SS. A bacteriological study of acute
exacerbation of chronic obstructive pulmonary disease
over a period of one year. Int J] Res Med Sci 2015;
3(11): 3141-3146.

Rakesh G, Yuvarajan TKS. Bacterial agents causing
acute exacerbations in chronic obstructive pulmonary
disease (COPD) patients, their antibiograms

22.

23.

24.

25.

26.

May 2018

to extended spectrum beta-lactamases (ESBL)
production in a tertiary care hospital, India. Int J Curr
Microbiol App Sci 2013; 2(11): 273-282.

Hui DS, Ip M, Ling T, Chang SC, Liao CH, Yoo
CG et al. A multicentre surveillance study on the
characteristics, bacterial aetiologies and in vitro
antibiotic susceptibilities in patients with acute
exacerbations of chronic bronchitis. Respirology
2011; 16: 532-553.

Lin SH, Kuo PH, Hsueh PR, Yang PC, Kuo SH.
Sputum bacteriology in hospitalized patients with acute
exacerbation of chronic obstructive pulmonary disease
in Taiwan with an emphasis on Klebsiella pneumoniae
and Pseudomonas aeruginosa. Respirology 2007; 12:
81-87.

Fagon JY, Chastre J, Trouillet JL, Domart Y, Dombret
MC, Bornet M et al. Characterization of distal
bronchial microflora during acute exacerbation of
chronic bronchitis. Use of the protected specimen
brush technique in 54 mechanically ventilated patients.
Am Rev Respir Dis 1990; 142: 1004—-1008.

Wilson R, Anzueto A, Miravitlles M, Arvis P, Farag6 G,
Haverstock D et al. A novel study design for antibiotic
trials in acute exacerbations of COPD: MAESTRAL
methodology. Int J Chron Obstruct Pulmon Dis 2011;
6: 373-383.

Erkan L, Uzun O, Findik S, Katar D, Sanic A, Atici
AG. Role of bacteria in acute exacerbations of chronic
obstructive pulmonary disease. Int J Chron Obstruct
Pulmon Dis 2008; 3: 463—467.



