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Introduction

The respiratory tract is made up of the whole
system that allows to breathe. From nose and throat,
detouring to the sinuses, then down the trachea to
lungs, the respiratory tract carries the air that
supplies the oxygen necessary for life. Because the
respiratory tract functions by inhaling air, infections
of this system are very common. Klebsiella species
are opportunistic human pathogens that can be
isolated from various animal and human clinical
specimens. These bacteria are important for normal
bowel health. Between 1997 and 2002, these
organisms were responsible for 7 to 10% of all
hospital – associated blood stream infections in
Europe, Latin America, and North America.
Antimicrobial resistance represents a serious problem
in this bacterial group.

Klebsiella pneumoniae is the most medically
important species of the group. Klebsiella are
ubiquitous in nature. In humans, they may colonize
the skin, pharynx or gastrointestinal tract. Klebsiella
pneumoniae and Klebsiella oxytoca are the two
members of this genus responsible for most human
infections.

Infection with Klebsiella organisms occurs in
the lungs, where they cause destructive changes.
Necrosis, inflammation and hemorrhage occur with in
lung tissue, sometimes producing thick, bloody,
mucoid sputum. Salient factories include the
infrequency of Klebsiella pneumoniae as a cause of
community – acquired pneumonia, the lack of
specificity and sensitivity of most clinical and
radiographic findings and the similarity to the
potential confusion with anaerobic pneumonitis if
only expectorated sputum’s are utilized for diagnosis
in certain population groups such as alcoholics.
Carpenter JL (1990). Klebsiella have also been
incriminated in Nosocomial infections. Klebsiella are
also important in Nosocomial infections among adult
and pediatric populations.

Klebsiella meningitis was diagnosed in 79
patients with 83 episodes. Of the 83 episodes, only 9
occurred between 1981 and 1986, where as in 1987
to there were 74 episodes. Klebsiella pneumoniae
accounted for 69 episodes. (Tang et. al., 1997).

Klebsiella infections tend to occur in people
with a weakened immune system. Klebsiella
pneumoniae tends to affect people with underlying
diseases, such as alcoholism, diabetes and chronic
lung disease. Classically it causes a severe, rapid –
onset illness that often causes areas of destruction in
the lung. During the 8-years period 184 deaths were
caused by nosocomial Klebsiella pneumoniae
infections. (Jarvis et. al., 1985).

The aim of this project was to isolate and
characterize Klebsiella pneumoniae from sputum
samples of respiratory tract infection patients and its
antibiotic susceptibility testing.

Materials and Methods

Patients with a history of respiratory tract
infections attending Apollo hospital, Chennai from
December 2006 to March 2007 were included in the
study. A total of 100 patients entered the study.
Consent was obtained from all the patients and the
specimens were then collected. The specimen, sputum
was collected from the patient early in the morning
and dilute it 1:10 and 1:100 in transport medium to
reduce the concentration of inhibiting substances
before inoculating into isolation medium.

The sample was inoculated on to the
appropriate medium and the staining procedures
were done. Then the biochemical tests were done. The
samples were plated on Nutrient agar, Macconkey
agar and blood agar. The colonies were observed to
be large and mucoid. The biochemical tests were
carried out. Klebsiella pneumoniae shows indole
negative, MR negative, VP positive, Citrate positive,
Urease positive and TSI Acid slant / Acid butt with
gas production.

The antibiotic pattern studies were done. The
antibiotics used were ampicillin, cephalosporin,
gentamycin, tetracycline and chloramphenicol.
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Results

Based on the clinical history 75 patients were
included into the study population. Out of 75
patients, the patients with respiratory tract infection
are 50 in number and 25 patients were control. The
control patients include Candida and Staphylococcus
species.

The control group includes the individuals who
are not having any of the respiratory tract infections.
The isolates from the control group included
Staphylococcus and Candida spp.

In the total number of 50 cases, Klebsiella
pneumoniae has been found to have high prevalence
among all the other organisms isolated.

Corynebacterium diphtheriae has 8% of
prevalence, Streptococcus species have 24% and
Mycobacterium tuberculosis has 12% of the
prevalence.

The antibiotic patterns used for the study of
the Klebsiella isolates are Ampicillin, Cephalasporin,
Gentamycin, Tetracycline and Chloramphenicol. 

Among them ampicillin, cephalosporin and
gentamycin were found to be sensitive against
Klebsiella isolates.

Tetracycline and Chloramphenicol were found
to be resistant against the Klebsiella species. 

TABLE 1 : Study population: Isolation pattern

Organisms Number
 of Isolates

%

Klebsiella pneumoniae 28 50%

Corneybacterium diphteriae 4 8%

Streptococcus species 12 24%

Mycobacterium tuberculosis 6 12%

TABLE 2 : Control group : Isolation pattern

Organisms Number
of Isolates

%

Candida 15 60%

Staphyloccus species 10 40%

TABLE 3 : Isolation of microorganisms from
sputum samples:

Organisms Number of isolates

Klebsiella pneumoniae 28

Corynebacterium diptheriae 4

Streptococcus species 12

Mycobacterium tuberculosis 6

TABLE 4 : Disease prevalence of
microorganism

S.
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1 Respirat
ory

Tract
infection

50 56% 8% 24% 12%

TABLE 5 : Antibiotic patterns

Antibiotics Sensitive Resistant Intermediate

Ampicillin - 4 -

Cephalosporin 21 - -

Gentamycin 18 - -

Tetracycline - 13 -

Chloram-
phenicol

- 10 -

Discussion

The study was done on the isolation and
characterization of Klebsiella pneumoniae from
sputum samples of the respiratory tract infection
patients. In the study a total of 75 patients were
included, out of which 50 patients have respiratory
tract infections and the rest 25 were taken as
controls.

Klebsiella species are opportunistic human
pathogens that can be isolated from various animal
and human clinical specimens. Antimicrobial
resistance represents a serious problem in this
bacterial group.
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Klebsiella can also cause less serious
respiratory infections such as bronchitis, urinary tract
infections, surgical wound infections and infection of
blood.

Klebsiella bacteria are generally resistant to
many antibiotics such as penicillin. The genus
Klebsiella belongs to the member of the family
Enterobacteriaceae. They are non motile, rod shaped,
gram negative bacteria with a prominent
polysaccharide capsule.

Klebsiella pneumoniae is the most medically
important species of the group. Klebsiella species may
contain resistant plasmids.

The control patients include Staphylococcus
species and Candida. The study population includes
Klebsiella pneumoniae, Corynebacterium, Diphtheriae,
Streptococccus species and Mycobacterium
tuberculosis.  

Among 50 cases Klebsiella pneumoniae has
found to be having 56% of disease prevalence,
Corynebacterium diphtheriae 8%, Streptococcus
species 24% and Mycobacterium tuberculosis 12% of
disease prevalence. 

Among them cephalosporin and gentamycin
showed sensitivity to Klebsiella strains. The
ampicillin, tetracycline and chloramphenicol were
found to be resistant to Klebsiella strains.

Klebsiella infections are often found in the
diabetes patients, alcoholics etc. It also causes
endogenous endophthalmitis. It causes liver abscess,
sepsis, endophthalmitis in the patients of diabetes
mellitus. It causes many other infections such as
pyomyositis, purpura fulminas, bacterial sepsis etc.
Since it has a wide range of clinical manifestation
due importance has to be given in its diagnosis and
management.
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