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ABSTRACT

There are very few and conflicting Indian data regarding the bacteriological etiology of community acquired pneumonia (CAP).
Adding to this agony, there is no credible data from the eastern part of India. This is a cross-sectional study and descriptive in
nature over a period of 1-year. Of the 464 cases of the study population, we could isolate aerobic bacteria in 149 patients (32.1%).
Streptococcus pneumoniae has been identified as the most common organism causing CAP (68/149). Gram-negative bacilli
(GNB) as a group exceeded marginally over S. pneumoniae (69/149). Among GNB, Pseudomonas aeruginosa was the most
common organism (31/69), followed by Klebsiella pneumoniae (29/69). Staphylococcus aureus was identified in (12/149) cases.
Co-amoxyclav is still the most sensitive drug for S. pneumoniae. P. aeruginosa was most sensitive to imipenam followed by
piperacillin-tazobactam.
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MICROBIOLOGY REPORT agent of CAP varies with geographical distribution.
S. pneumoniae predominates as an etiological agent of CAP
in Shimlal and Delhi” whereas Pseudomonas aeruginosa
predominates in Ludhiana, Karnataka, and Srinagar.”! In
the study from Delhi, . preumoniae (35.3%) was the most
common isolate, followed by Staphylococcus anrens (23.5%),
Klebsiella pnenmoniae (20.5%), and Haemophilus influenzae
(8.8%).1" The study from Shimla showed S. pnenmoniae to
be the most common cause (35.8%).1° Legionella pneumophila
is an important cause,, which is often not considered in the

round 20% of the mortality due to infectious diseases
Ain India is caused by lower respiratory tract infections
among which pneumonia is the most important culprit."
Bacteriological profile in community acquired pneumonia
(CAP) is different in different countries and changes with
time even within the same country. Looking at world
literatures microbiological diagnosis could be made in
only 40-71% of cases of CAP even when extensive

methods have been used when compared to >90% cases
in pre-antibiotic era.l"! The widespread antibiotic (mis) use
is probably responsible for decreasing culture rates in CAP.
Streptococcus pneumoniae remains the most common organism
in CAP in most part of Europe,” United States,” United
Kingdom," and Iraq.”! However, their proportion varies
in different studies. Viruses are responsible for CAP in as
much as 10-36% of the cases.'! In India, the etiological
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Indian setting. In a recent study, 27% of patients with CAP
were serologically positive for this organism and around

[10

18% demonstrated its antigenuria.l'”! Mycoplasma was found

to be the etiological agent in 35% of cases in one study.'"
There are no large studies that have specifically addressed
viruses as the cause of CAP apart from pandemic influenza

HIN1 virus.l

After carefully considering the inclusion and exclusion
criteria among adult patients >14 years, as per the
definition provided by National Joint The Indian Chest
Society (ICS)/National College of Chest Physicians
(NCCP) (I) recommendations 2012,/ a total number of
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464 cases were included in the study. All the patients were
hospitalized and risk stratified according to ATS-IDSA
criteria. Depending on the risk factors, the patients were
triaged into non Intensive Care Unit (ICU) or ICU care.
Sputum collection was done at the time of admission for
Gram stain, acid-fast bacillus (AFB) stain and culture. Two
samples of blood (30 min apart) was sent for culture and
antibiogram. All the patients were treated empirically with
co-amoxiclav (625 mg thrice daily orally or 1.2 g thrice
daily intravenous [IV]) and azithromycin (500 mg daily
oral/IV). Those patients who have been shifted to ICU and
deteriorated over the next 48 h, co-amoxiclav was changed
over to piperacillin-tazobactam (4.5 g 3 times daily) until
we received the antibiogram.

The overall microbial diagnosis of CAP was confirmed
in 32.1%, which is very low compared with other parts
of India: 75.6% in Shimla,/! 47.7% in Chandigarh® or
other parts of world 62% in United Kingdom," 68%
in Singapore,"” and 56% in Philippines."” This can be
explained by the fact that the serology for both atypical
and viral pathogens was not done in our study in addition
to restricted source of samples as we did not perform
trans-thoracic needle aspiration or BAL. Our study matches
that of a recent study from Srinagar probably because
they have also not identified atypical bacteria and viruses,
where the overall bacterial yield was 29%. In our study, the
sputum culture positivity was 29%. Previous Indian studies
showed sputum culture positivity in the range of 10-33%
of patients, which is no different from our observation."*'*!
Blood culture positivity of 8.1% observed in our study is
lower than observed by others 10-24%.[17!8]

The most common organism isolated in our study
was S. pmeumoniae (68). However, Gram-negative bacilli
(GNB) as a group exceeded them marginally (69).
P. aeruginosa was the second most common organism (31)
tollowed by K. pneumoniae (29) and S. aurenus (12) cases.
S. pneumoniac has been identified as the most common
organism responsible for CAP all over the world (1).1+57!)
S. pneunmoniae predominates as etiological agent of CAP in
Shimlal” and Delhi” In Delhi, S. preumoniae (35.3%) was
the most common isolate, followed by S. awrens (23.5%),
K. pnenmoniae (20.5%), and H. influenzae (8.8%).1 In
Shimla, S. puenmoniae is the most common cause (35.8%),
but it also reported Mycoplasma pneumoniae in 15% of the
microbiologically positive cases.’! Over the past three
decades, many studies have reported a higher incidence
of Gram-negative organisms among culture positive
pneumonias."” ! P. aernginosa predominates as an etiological
agent in Ludhiana ™ Karnataka, and Stinagar.”’ It has been
reported that old age, smoking and chronic obstructive

pulmonary disease (COPD) impair pulmonary defenses
and predispose to CAP caused by Gram-negative bacteria.
In our study, we excluded the patients with concomitant
illness such as Diabetes and COPD. If we would have
taken into consideration these concomitant diseases, then
probably the incidence of GNB might have been much
higher. The high incidence of Staphylococci in CAP can
be explained by spread of Staphylococci from hospital
setting to community and Staphylococci complicating virus
illness esp. influenza. Interestingly, AFB positivity was not
observed in our study although AFB has been identified
in 5% cases presenting as acute pneumonia in India® and
Japan.?¥ Our study is in accordance to Stinagar study where
they also did not observe sputum AFB positivity.

In our study, the ICU admission rate was 16.1% (75/464).
This is probably the first study of its kind in India
mentioning the ICU admission rate as there is no available
published literature considering the ATS-IDSA criteria
as per National Joint ICS/NCCP (I) recommendations.
The overall mortality in our study is 7.3%. However if
we consider the ICU admission and death among these
patients, then the ICU mortality is 45.3%. In one report
of 150 patients admitted with CAP, 12 (8%) patients died
in hospital, while 4 (2.7%) succumbed within 30 days
after discharge.” Our study has also similar mortality. In
another study on 72 consecutive patients with CAP over
18 months, 35% of elderly and 14% of young patients
succumbed to fulminant sepsis ot respiratory failure.!"!
The mortality has been vatiably reported between 3.3%
and 11% in other studies from India.*”*! All the studies
cited above regarding the mortality had been done prior
to the publication of ICS National Joint ICS/NCCP (I)
recommendations. Hence, we could not compare our
data with others following these guidelines. Looking at
the wotld literature the mortality rate of CAP in various
hospital-based studies is variable, being 5.7% in a British
Thoracic Society multi-centric study?! to a higher mortality
of (21-25%) in other studies.'"""” The etiology remained
undetermined in five cases of total 34 patients who died
(14.7%) when compared to the Srinagar study where it
was 50%. Co-amoxiclav is still the most sensitive drug for
S. pneumoniae in the region. P. aeruginosa was most sensitive
to imipenam followed by piperacillin-tazobactam. This
antibiogram was in accordance to the national Joint ICS/
NCCP (1) recommendations for CAP.

SUMMARY

Sputum and blood culture positivity for conventional
aerobic bacteriology was documented in 29% and 8%
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of cases, respectively and the overall identification of
bacteriological identity is 32%. The bacteriological
profile of CAP in eastern part of India is different from
rest of India, but similar to that of Shimla and Delhi as
S. pneumoniae is still the most common pathogen. GNB as
a group is more common than . prenmoniae. P. aeruginosa
is the most common organism among the GNB which
along with K. pneumoniae account for >85% of GNB
cases. Co-amoxiclav is still the most sensitive drug for
S. pneumoniae. P. aernginosa was most sensitive to imipenam
followed by piperacillin-tazobactam. ICU admission rate
among the hospitalized patients of CAP is 16.1%. The
overall mortality is 7.3% and the ICU mortality rate was
45.3%, which is quite high considering to the fact that we
did not include patients having concomitant diseases such
as diabetes and COPD. Hence to conclude, we must have
a suspiciousness of GNB in CAP in eastern India, which
can save many precious lives in ICU.
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