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Abstract
Introduction: Respiratory tract infections (RTI) are one of the most common cause of infections and are responsible for loss of
working hours in affected individuals. Many newer antibiotics have been introduced to treat these infections whose sensitivity
pattern is still not clearly understood due to paucity of published data in this regard.Several studies have been published in
different parts of the world but still there are limited data from Indian subcontinent. The present retrospective study was carried
out in microbiology department of our diagnostic centre with the aim of analyzing the various causative bacteria of CAP and to
study their antibiotic sensitivity pattern.
Materials and Methods: The present retrospective study of sputum cultures was carried out between July to September 2017 in
the microbiology department of our diagnostic centre. A total of 100 sputum samples collected from patients of all ages and both
sexes were included in the study. Sputum samples were collected in wide mouth, sterile containers by standard protocols. Gram’s
staining and Zheil Neelsen staining for acid fast bacilli was done after inoculating the specimen on Blood and MacConkey Agar
plates.
Results: There were 68 males and 32 females with a male to female ratio of 2.1:1. Maximum 23% patients were in 61-70 years
age group followed by 15% each in 41-50 and 51-60 years age group. 3% patients were above 80 years of age. Normal bacterial
flora was grown in 71% cases. Growth of pathogenic bacteria was observed in 29% cases. Klebsiella pneumoniae was the most
commonly isolated micro-organism accounting for 13% cases. Staphylococcus aureus was isolated in 6% cases followed by
Pseudomonas aeruginosa in 3% and 2% each of Enterococcus, E.coli and Candida species.
Conclusion: The role of sputum culture has for long been debatable and is limited by the fact that it is difficult to obtain a deep
cough specimen in paediatric and geriatric patients .However, epidemiological value of sputum cultures as a tool in providing
information about microbiological profile and antibiotic sensitivity pattern in different geographical areas of the world cannot be
underestimated.
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Correct diagnosis of the causative microorganism
Introduction
depends on many factors including history of the
Respiratory tract infections (RTI ) are one of the
patient, the clinical presentation and other laboratory
most common cause of infections and are responsible
investigations like X-Ray chest and sputum culture and
for loss of working hours in affected individuals
Gram staining. However, there are inherent problems in
.Among the RTI ,pneumonia and chronic obstructive
the interpretation of these data as many times mixed
pulmonary disease (COPD) are common and prevalent
flora as well as normal upper respiratory tract flora are
in the community and cause significant morbidity and
isolated in culture due to inadequate and inappropriate
mortality .COPD is estimated to be the fourth leading
sampling ,which is mostly salivary in nature.
cause of death in the world.1-3 Pneumonia is defined as
The present retrospective study was carried out in
infection of the lung parenchyma.4 It can be either
microbiology department of our diagnostic centre with
community acquired (CAP) or nosocomial in origin.
the aim of analyzing the various causative bacteria of
Although community acquired pneumonia (CAP)
CAP and to study their antibiotic sensitivity pattern.
is mostly bacterial in etiology but the causative
organisms and their antibiotic sensitivity pattern varies
from one region to another. The treatment of CAP is
Materials and Methods
mostly empirical as patients tend to underestimate its
The present retrospective study of sputum cultures
potential complications and defer laboratory tests.5 All
was carried out between July to September 2017 in the
these factors have led to the emergence of resistant
microbiology department of our diagnostic centre. A
strains of common bacteria as well as emergence of
total of 100 sputum samples collected from patients of
newer bacteria causing CAP. Many newer antibiotics
all ages and both sexes were included in the study.
have been introduced to treat these infections whose
Patients with signs and symptoms of pneumonia like
sensitivity pattern is still not clearly understood due to
fever with chills, dyspnoea, cough, pleuritic chest pain
paucity of published data in this regard.6 Several studies
and haemoptysis etc along with other supporting
have been published in different parts of the world but
investigations like Chest Xray were included in the
still there are limited data from Indian subcontinent.7-11
study. Patients who had received antibiotics prior to
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culture and hospitalized patients were excluded from
the study. Diagnosis of pneumonia was presumptively
made on the basis of history,signs and symptoms
,complete blood count ,ESR and chest radiograph.
Sputum samples were collected in wide mouth,
sterile containers by standard protocols. When
spontaneous expectoration was not possible, sputum
was induced and collected. All sputum samples were
then examined physically for appearance, volume,
colour and presence of blood. Further Gram’s staining
and Zheil Neelsen staining for acid fast bacilli was done
after inoculating the specimen on Blood and
MacConkey Agar plates. The plates were then
incubated at 370C for 24 hours .After 24 hours, culture
plates were observed for microbial growth. If growth
was observed, Gram staining was done and
identification and antibiotic sensitivity was done on
Vitec II (Bio merieux)
Results
A total of 100 patients of all ages and both sexes
were included in this retrospective study. The patients
were divided into 0-10, 11-20, 21-30, 31-40, 41-50, 5160, 61-70, 71-80 and more than 80 years of age group
in both sexes. There were 68 males and 32 females with
a male to female ratio of 2.1:1. Maximum 23% patients
were in 61-70 years age group followed by 15% each in

Table 1: Showing demographic data of patients
Age
Male

41-50 and 51-60 years age group. 3% patients were
above 80 years of age. (Table 1)
Normal bacterial flora was grown in 71% cases.
Growth of pathogenic bacteria was observed in 29%
cases. Klebsiella pneumoniae was the most commonly
isolated micro-organism accounting for 13% cases.
Staphylococcus aureus was isolated in 6% cases
followed by Pseudomonas aeruginosa in 3% and 2%
each of Enterococcus, E.Coli and Candida species and
1% case of Moraxella sps. (Table 2)
In the study of the antibiotic sensitivity pattern of
microorganisms it was observed that E.Coli was
sensitive
to
Amoxycillin/clavulinic
acid,
Piperacillin/Tazobactum,
cefoxitin,
Ertapenem,
Amikacin,
Gentamycin,
Fosfomycin
and
Nitrofurantoin. Klebsiella was sensitive to Ertapenem
and
Gentamycin,
Cefoperazone/Sulbactum,
Imipenem,Meropenem,Tigecycline and Colistin while
showing
intermediate
sensitivity
to
Piperacillin/Tazobactum.
Pseudomonas
showed
sensitivity to Piperacillin/Tazobactum, Gentamycin and
Ciprofloxacin as well as to Cefoperazone/sulbactum,
Cefipime, Imipenem, Meropenem and Colistin.
Enterococcus sps was sensitive to most of the
antibiotics while showing intermediate sensitivity to
Erythromycin and resistance to Clindamycin. Staph
aureus was sensitive to most of the antibiotics as per the
CLSI guidelines and showed resistance to Amoxycillin,
Erythromycin and Benzylpenicillin. (Table 3)

Female

Total

0-10

4

0

4

11 to 20

2

3

5

21 to 30

7

6

13

31 to 40

10

4

14

41 to 50

8

7

15

51 to 60

10

5

15

61 to 70

18

5

23

71 to 80

7

1

8

>80

2

1

3

Total

68

32

100
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Fig. 1
Table 2
Age

Normal
flora

Klebsiella

0 to 10

2

1

11 to 20

5

21 to 30

9

31 to 40

11

2

41 to 50

13

1

51 to 60

11

1

61 to 70

13

4

1

71 to 80

5

3

1

1

> 80

2

1

0

1

Total

71

13

2

2

E.coli

Enterococcus

Pseudomonas

Moraxella

Staph.
aureus

Candida

Total

1
1

3
1
1

1

1

1

1

1

4
3

1

6

2

100

Fig. 2: Showing bacterial growth
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Table 3: Showing antibiotic sensitivity pattern
Antibiotic
E. Coli
Staph
aureus
MIC
MIC
Ampicilin
Amoxicillin/
Clavulanic
Ticarcillin

Pseudomonas

Enterococus

MIC

MIC

>=32

R

>=32

R

4

S

>=32

R

>=128

R

Piperacillin/
Tazobactam
Cefalotin

<=4

S

8

S

>=64

R

>=64

R

Cefoxitin

<=4

S

Cefixime

>=4

R

4

*R

Ceftriaxone

>=64

R

>=64

R

Ertapenem

<=0.5

S

Amikacin

<=2

S

Gentamicin

<=1

S

Nalidixic Acid

>=32

R

Ciprofloxacin

>=4

R

Norfloxacin

>=16

R

Ofloxacin

>=8

R

Fosfomycin

<=16

S

Nitrofurantoin

<=16

S

Trimethoprim/
Sulfamethoxazole
Amoxicillin/
Clavulanic Acid
Cefuroxime

>=320

R

Ceftazidime

Klebsiella
MIC

32

I

>=64

R

<=0.5

S

8

S

>=16

R

>=4

R

>=320

R

>=32

R

>=64

R

<=2
<=0.5
1

20

S
S

<=1

S

>=32

R

<=0.25

S

1

S

256

R

<=16

S

160

R

>=32

R

>=64

R

S

S

Cefuroxime
Axetil
Cefoperazone/
Sulbactam
Cefepime

>=64

R

>=64

R

<=8

S

16

S

4

S

32

R

Imipenem

2

S

<=0.25

S

Meropenem

1

S

<=0.25

S

Tigecycline

4

*R

1

S

Colistin

<=0.5

S

<=0.5

S

Benzylpenicillin

<=0.12
0.25

Amoxicillin

R

S
S
S

Ampicillin

S

Ampicillin/
Sulbactam
Gentamicin
High Level
(synergy)
Levofloxacin

S

2

S

SYN-S

S

2

S

R
>=32

R

Inducible
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Cindamycin
Resistance
Erythromycin

2*

Clindamycin
Linezolid

*R

2

I

<=0.12

S

<=0.12

*R

2

S

1

S

Teicoplanin

<=0.5

S

<=0.5

S

Vancomycin

<=0.5

S

<=0.5

S

Tetracycline

2

S

2

S

Cefotaxime

R

Benzylpenicillin

0.25

R

Rifampicin

<=0.03

S

Discussion
Due to use of broad spectrum antibiotics in the
therapy of Community acquired pneumonia in the early
stage of the disease, these infections are now becoming
less common. This is possibly attributed to increasing
awareness about personal health, availability of better
and affordable health care and diagnostic facilities and
knowledge among general population about the
implications of these diseases if left untreated for long.
In our study 29% patients showed growth of pathogenic
bacteria in sputum culture out of which 23% patients
were in 61-70 years age group. Acharya V. et al in their
study of 100 patients observed that 64 were males and
36 were females. In their study positivity rate of sputum
culture was 39%.12 Most of their patients were above 40
years of age. Similarly, our study also correlates with
the study by Shah et al who observed pneumonia to be
common in patients above 40 years of age.13 In the
study by Gupta et al and according to National
pneumonia guidelines ,yield of sputum cultures varies
from 34% to as high as 86%. (14)In the study by Vesna
Cukic et al 58.5% patients showed normal nonpathogenic bacterial growth in sputum cultures.(15)In
their study Streptococcus pneumoniae was isolated in 7
patients, Klebsiella in 8 and E.coli in 4 patients.
Choosing proper antibiotics to treat CAP is crucial
for a good clinical outcome. The antibiotics chosen
should have broad spectrum coverage with low
antimicrobial resistance. Woodhead et al in their study
found that Beta lactam antibiotics, macrolides and
fluoroquinolones were very effective in non severe
form of CAP.(16)In the study by Acharya et al a good
sensitivity was observed to third generation
cephalosporins and macrolides or in combination.12
They found increasing sensitivity to beta lactam
inhibitors. In our study, only E.coli was sensitive to
Fosfomycin. Pseudomonas was sensitive to injectable
antibiotics while Enterococcus and Staph aureus were
sensitive to most of the commonly prescribed
antibiotics.

Conclusion
The role of sputum culture has for long been
debatable and is limited by the fact that it is difficult to
obtain a deep cough specimen in paediatric and
geriatric patients and there is always a possibility of
contamination by normal upper respiratory tract flora
which poses problems in culturing the specimen and
therefore has direct and indirect effect on treatment
decisions and clinical outcome of the patients.17-23
However, these problems can be overcome to a large
extent by Gram stain of sputum which is highly specific
for the preliminary diagnosis of CAP and in guiding
antimicrobial therapy till culture results are available.
However, epidemiological value of sputum cultures as a
tool in providing information about microbiological
profile and antibiotic sensitivity pattern in different
geographical areas of the world cannot be
underestimated.
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