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ABSTRACT

Background: Invasive pneumococcal infections such as
pneumonia, bacteraemia and meningitis are severe and often
fatal. In recent years, pneumococcal resistance to penicillin has
been a problem in many countries. We, in this retrospective study
analysed the case records of culture proven pneumococcal
infections seen over a period of seven at a rural tertiary health
care centre in Karnataka and studied the antibiotic resistance
pattern of the isolates.

Aims: To know the spectrum of illness caused by pneumococci,
isolation rate from the specimens and the antibiogram of
pneumococci isolated from patients admitted at a rural tertiary
care centre.

Methods: The laboratory records were searched for isolations
of pneumococci from different samples from 2006-2012. The
isolation rate from different specimens was calculated. The case
records of the patients whose samples yielded pneumococci
were analysed for demographic and clinical details. The antibiotic
sensitivity pattern of the isolates was studied.

Results: During the study period of seven, pneumococci were
isolated from 34 (0.092%) of the 37,070 samples processed.

Samples of blood, pleural fluid, sputum and CSF obtained from
patients with bacteraemia, community acquired pneumonia and
meningitis accounted for 31(91.2%) of the 34 pneumococcal
isolations. All the isolates (100%) were sensitive to penicillin; they
were also sensitive to erythromycin, chloramphenicol, vancomycin
and linezolid. The sensitivity to gentamicin, ciprofloxacin and
tetracycline varied from 79.4% to 88.2%. Only 50% of the
isolates were sensitive to cotrimoxazole. Among the patients who
yielded pneumococci, 21(61.76%) were children. The patients
were treated with a combination of -lactam and aminoglycoside
aminoglycoside antibiotics. Eighteen (90%) of the 20 patients,
whose outcome was known, recovered completely.

Conclusion: Majority of the isolations of pneumococci over a
period of seven were made from samples obtained from patients
with invasive pneumococcal diseases such as community
acquired pneumonia, bacteraemia and meningitis. Children
contributed 2/3™ of the pneumococcal isolations. All the isolates
were sensitive to penicillin, erythromycin, chloramphenicol,
vancomycin and linezolid, where as 50% of the isolates were
resistant to cotrimoxazole. Ninety percent of the patients reco-
vered completely after appropriate antibiotic therapy.
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INTRODUCTION

Pneumococcus (Streptococcus pneumoniae) causes a spectrum
of illness ranging from mild otitis media to fatal meningitis and is
the most common cause of community acquired pneumonia [1,2].
Extremes of age and certain underlying illnesses like asplenia, sickle
cell anaemia, diabetes are risk factors for Pneumococcal disease
].

Pneumococcal disease causes morbidity and mortality throughout
the world. World Health Organization, in 2005, estimated that
annually world over 1.6 million deaths occurred due to pneumococcal
infections and among them were 0.7 to 1 million children below 5
years [3]. In India, during 2005,136,000 children were estimated to
have died of pneumococcal disease; more than 50% of this mortality
is thought to have occurred in central and eastern states of India:
Madhya Pradesh, Uttar Pradesh, Rajasthan and Bihar [4]. Further,
as pneumococcal resistance to penicillin is being reported more
and more in the recent years, it becomes important to monitor the
antibiotic susceptibility pattern of the isolates [2,5,6] and develop
efficient vaccines.

There are very few reports on the pneumococcal disease, its clinical
spectrum and antibiotic susceptibility pattern of pneumococci from
India. In this study, we report the isolation rate, associated clinical
conditions and antibiotic susceptibility pattern of pneumococcal

isolates made over a period of seven years (2006-2012) at a tertiary
care centre at Kolar, Karnataka, India.

MATERIALS AND METHODS

Laboratory records of patients admitted from 2006 through
2012 at R.L. Jalappa hospital, Kolar, Karnataka, were searched
for the isolation of Streptococcus pneumoniae (S. pneumoniae)
from samples received at the microbiology laboratory such as
sputum, blood, pleural fluid, cerebrospinal fluid, peritoneal fluid,
pus, conjunctival and ear swabs. All the samples processed were
considered for the study. Ethical clearance from the Institutional
Ethics committee was obtained before the start of the study.
Identification of S. pneumoniae was done by standard methods [7]
and antibiotic sensitivity pattern was determined by Kirby-Bauer
disc diffusion method using the following antibiotic discs obtained
from Hi-Media, Mumbai: Penicillin-G (10 units), Erythromycin (15
mcg), Chloramphenicol (30 mcg), Vancomycin (30 mcg), Linezolid
(80 mcg), Tetracycline (30 mcg), Ciprofloxacin (5 mcg), Gentamicin
(10 mcg) and Cotrimoxazole (25 mcg). Clinical details of patients
from whom S.pneumoniae was isolated, was obtained by reviewing
hospital records. The data is presented as frequencies, in tables
with percentages, and in the bar chart.

Journal of Clinical and Diagnostic Research. 2014 Feb, Vol-8(2):50-52



www.jcdr.net

RESULTS

During the period of study, pneumococci were isolated from 34
patients. Twenty one (61.76%) were children and 13(38.24%) were
adults. Twenty five (73.5%) were males and 9(26.5%) were females.
The different clinical syndromes in which pneumococcus was
isolated is presented in [Table/Fig-1]. Both in adults and children,
pneumonia and meningitis were the most common conditions from
which pneumococcal isolations were made. However, conditions
such as primary bacteraemia, conjunctivitis, otitis media and cellulitis
were also associated with pneumococcal isolations, but this was
only among children.

Bpneumonia

B meningitis

Numbar of cases

B Primary bacterssmia

W others: cellulitis, otitis
media, conjunctivitis

<Syrs 5-15yrs 15-50yrs >S0yrs

Age of the patients

[Table/Fig-1]: Clinical conditions coused by S. pneumoniae in different

age groups

Theisolation rate of pneumococci from different samples is presented
in [Table/Fig-2]. S. pneumoniae was isolated from 34 of a total of
37,070 samples. This accounted for an isolation rate of 0.092%.
The isolation rate of pneumococci in different samples varied widely
from 0.012% to 10% depending upon the type of sample. Among
the 34 isolates of pneumococci,14(41.17%) were from body fluids
(9 from pleural fluid and 5 from CSF). There were 9(26.47 %) isolates
from blood: 6(66.66%) of them were obtained from patients who
had concurrent pneumonia (secondary bacteraemia) and 3(33.33%)
of them from patients with no particular foci of infection (primary

Sample No. tested | No. of isolations (%) | Clinical diagnosis

Blood 18,822 9 (0.05%) Bacteraemia

Pus 8194 1(0.012%) Cellulitis left leg

Sputum 5412 8(0.14%) Pneumonia

Fluids 4364 14 (0.32%) Pleural effusion
9-pleural fluid and meningitis
5-CSF

Conjunctival swab | 10 1(10%) Conjunctivitis

Ear swab 278 1(0.35%) Ear discharge

Total 37,070 34 (0.092%)

[Table/Fig-2]: Isolation of S. pneumoniae from different clinical samples

during 2006-2012

bacteraemia). Most of the patients were treated with B-lactam and
aminoglycoside antibiotics. The information on the outcome of
illness was available only in 20 patients. Out of 20 patients, 18(90%)
patients recovered completely after treatment with appropriate
antibiotics and 2 (10%) patients expired; one of them died of
meningitis and the other of septicaemia.

Antibiogram of the isolates of pneumococci is presented in
[Table/Fig-3]. All the isolates (100%) were sensitive to penicillin,
erythromycin, chloramphenicol, vancomycin and linezolid. Sensitivity
to gentamicin, ciprofloxacin and tetracycline varied from 79.4% to
88.2%. Only 50% of the isolates were sensitive to cotrimoxazole.

Preponderance of a single pattern of resistance was not
noticed. Resistance to gentamicin, ciprofloxacin, tetracycline,
or cotrimoxazole, was observed among the isolates singly or in
combination throughout the study period. However, isolates sensitive
to all the antibiotics tested were also encountered throughout the
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Antibiotic No.sensitive(%)
Penicillin 34(100)
Erythromycin 34(100)
Chloramphenicol 34(100)
Vancomycin 34(100)
Linezolid 34(100)
Tetracycline 30(88.2)
Ciprofloxacin 29(85.9)
Gentamicin 27(79.4)
Cotrimoxazole 17(50)

[Table/Fig-3]: Antibiotic susceptibility pattern of the isolates (n=34)

study period. An isolate which was resistant to all the 4 antibiotics:
gentamicin, ciprofloxacin, tetracycline and cotrimoxazole, was
encountered for the first time in the year 2012.

DISCUSSION

In this retrospective analysis of pneumococcal infections, as
proven by isolation of pneumococci that occurred over aperiod
of seven years at a rural tertiary care hospital at Kolar, Karnataka
(in southern India), we found that over the years, S. pneumoniae
was isolated from 0.092% of the specimens from patients
suspected of pneumococcal infections. This means, there
were nine pneumococcal isolations for every 10,000 relevant
samples processed. The isolation rate from clinical specimens
is a reflection of incidence of the disease. This isolation rate is
less when compared to other studies in India. A multicentre study
from India reported an isolation rate of 2.5% [2]. Another study
exclusively conducted among children admitted to hospitals at
Bangalore, India, documented an isolation rate of 1.14% [8]. Prior
administration of antibiotics is known to reduce the isolation rate
of pneumococci [9]. This factor might also have influenced our
isolation rate. We could not assess the impact of prior antibiotic
administration on the isolation rate, as history of prior antibiotic
administration was not consistently recorded in the case sheets.
Antigen detection methods will increase the detection rate;
however antibiotic sensitivity pattern cannot be determined.

Pneumococcal infections are more common in children and our
data also supports this observation [10]. Pneumococci colonize
and establish themselves as commensals in the upper respiratory
tract of children. When predisposing factors are found, the
organisms overgrow and cause conditions such as sinusitis,
conjunctivitis and otitis media. The organisms become blood
borne when there is a loss of integrity in the mucous membrane
of the upper respiratory tract and may cause meningitis and
other clinical syndromes which are more common in children [1].
Pneumococcal bacteraemia can be primary or secondary being
associated with pneumonia or other focal lesions in the body [1,7].
In our study, 9 patients had bacteraemia. Among them, 3 had
primary bacteraemia and 6 were secondary bacteraemic cases.

All the isolates of pneumococci (100%) in our study were sensitive
to penicillin, erythromycin, chloramphenicol, vancomycin and
linezolid. Resistance to penicillin among pneumococci isolated in
India appears to be low; it has been reported to vary between
1 1012% according to different studies [6,11-13]. This contrasts
with the situation in neighbouring Southeast Asian countries and
Srilanka where the resistance to penicillin is as high as 40 to 70%
among the isolates [14]. The low prevalence of penicillin resistance
among pneumococci in India is thought to be due to the absence
of dissemination of penicillin resistant clones [15]. Our isolates
tested were from a rural population and this could explain the high
susceptibility to penicillin. However, as we have not determined the
minimum inhibitory concentration (MIC) to penicillin, we might have
missed the organisms with intermediate resistance to penicillin [2].
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As India presents a unique situation with respect to resistance to
penicillin, vigilance is required; the spread of the resistant clones
from neighbouring countries may pose therapeutic difficulties in
treating the patients.

Other studies from India have also recorded low prevalence of
pneumococcal resistance to erythromycin and chloramphenicol
similar to our observations [6,11,12]. We found that 50% of our
isolates were resistant to cotrimoxazole, 20% were resistant to
gentamicin, 15% to ciprofloxacin and 12% to tetracycline. Similar
prevalence of resistance to these antibiotics has been reported in
other studies in India [2,6].

In the recent years, there has been considerable effort in preventing
invasive pneumococcal infections using polyvalent pneumococcal
vaccines. A conjugate pneumococcal vaccine with a cocktail of
antigens from 13 serotypes of pneumococci is available in India
[16] and is indicated for use among children, elderly and patients
with special risk. We may hope that the burden of invasive
pneumococcal infections will be drastically reduced with active
vaccination.

CONCLUSION

The present study from a hospital situated in a rural area of Karnataka
shows that pneumococcal infections are relatively less common.
Over a period of seven years, 34 isolations of pneumococci were
made from patients’ samples. Infections were more common
among children than adults. All the strains isolated were sensitive to
penicillin as well as to erythromycin, chloramphenicol, vancomycin
and linezolid. The resistance pattern to gentamicin, ciprofloxacin
and cotrimoxazole were similar to that reported from other studies
in India.
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