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ABSTRACT : Klebsiella pneumonia is a common pathogen that is encountered by many health providers other than hospital

acquired pathogen that causes several infections such as urinary tract, nosocomial pneumonia and intra-abdominal infections.

Pneumonia has been identified as a community acquired infection with fluctuating prevalence. This study aims to establish the

incidence of K. pnuemonia in clinical specimen and its antibiotic sensitivity pattern.

Twenty seven consecutive isolates of K. pneumonia obtained from various clinical specimens between January and April 2016

sent to the Medical Microbiology Laboratory Department of Al-Hilla Teaching Hospital were confirmed by standard bacteriological

procedures. Antibiotic sensitivity pattern was carried out by disc diffusion method. The study included outpatients and inpatients

of both sex with different age.

The female sex have the highest rate of infection (66.66%) compared to the male (33.33%). Urine and wound infection had the

highest frequency of K. pneumonia isolates (51.85%) and (37.03%) receptively in the study. The results showed that K.

pneumonia bacterium mostly sensitive to amikacin and imipenem (22.22%) and resistance to ceftriaxoneh (51.85%) and

tetracycline (59.25%) antibiotics mostly.

High antibiotic resistance of K. pneumoniae towards commonly used antibiotics are the major reasons for prolonged infections,

increased hospitalization, increase cost of therapy and enhanced morbidity and mortality rates.
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INTRODUCTION

Klebsiella pneumonia is Gram-negative bacteria and

medically important because it is very difficult to treat,

especially those contracted in hospitals due to their ability

too resistant to different types of antibiotics (Ryan and

Ray, 2004). Klebsiella species are found in worldwide

in nature and associated with biochemical adaptations

that make them better suited to a particular environment.

It can be found in water, soil, plants, insects, animals, and

humans (Bagley, 1985; Brisse et al, 2006). Also it can be

found as a normal florakin mouth, skin, and intestinal tract

and the patient who administered a course of broad-

spectrum antibiotic treatment. It is considered to be high

risk due to the disruption of the normal flora in the body,

deeming tumore susceptible to pathogens (Ristuccia and

Cunha, 1984).

The different pathogenic virulence factors are the

genetic, biochemical, orustructural features that enable

an organism to produce disease. The clinical outcome of

an infection depends on the virulence of the pathogen

and they opposing effectiveness of the host defense

mechanisms (Brisse et al, 2004). Multidrug resistant

bacteria cause serious nosocomial and community

acquired infections that are hard to eradicate using

available antibiotics (Bagley et al, 1978).

MATERIALS AND METHODS

Collection of specimens

A total of 27 different clinical specimens were

collected from patients admitted to AL-Hilla Teaching

Hospital in Babylon from various clinical specimens such

as pus, urine, blood, wound and ear swaps between

January and April 2016 the study include outpatients and

inpatientst of both sex with different age.

Isolation of K. pneumonia

This bacterium was isolated from 27 patients then

identified using Epi-20E system. The main characteristic

of this bacteria was identified in Table 1.

Antibiotic susceptibility test

Antibiotic susceptibility patterns of K. pneumonia

isolates were determined by Bauer Kirby’s disc diffusion

method according to CLSI (Clinical and Laboratory
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Standard Institute) guidelines. Mueller-Hintonyplates

were inoculated with a 0.5 McFarland standard

suspension of organisms and disks were placed. Zones

of growth inhibition were recorded in millimeters after

overnight incubation (CLSI, 2012).

mostly sensitive to amikacin (22%) and imipenem (22%)

and it is resistance to cefriaxone (52%) and tetracycline

(59%) antibiotics mostly.

DISCUSSION

The nosocomial infections caused by Klebsiella

species that leading to high percentage of morbidity and

mortality among worldwide. In addition to being the

primary cause of respiratory tract infections like

pneumonia, rhinoscleroma, ozaena, sinusitis and otitis

media. They were also frequently associated with the

infections of urinary tract, genital tract and the eyes (Furer

and Germanier, 1985).

The study showed that more females were infected

by this pathogen (66.66%) than males (33.33%). The

reason for this may refered to the fact that women were

more sensitive to respiratory infections because the

changes in menstrual hormones concentrations that have

been played a big role in influencing the severity of the

inflammation (Mazzotta et al, 1999). This infection

occurred through changes in the mucous membranes and

mucous secretions in response to female hormones and

this has been observed in pregnant women as a result of

thickening of the membrane and increase the secretions

of the mucous membranes of the body in general and

particularly the nose, leading to vasomotor rhinitis (Simola

et al, 1999).

The present study also revealed that’s K.

pneumoniae infections was predominant in winter with

a rate of (37.04%) and less commonly in Autumn with

rate of (11.11%) because this bacteria was environmental

distributed, many studies have reported that humans may

possible acquire K. pneumoniae directly from natural

environments. Human pathogenic K. pneumoniae strains

Table 1 : Characterization of K. pneumonia.

Characteristics K. pneumonia

Gram Staining -

Shape Short rod

Motility Non motile

O
2
 need FA

Siderophore +

Capsule +

Catalsae +

Oxidase -

Urease (+)

Indole -

MR -

VP -

Citrate +

Lactose +

Glucose +

Sucrose +

Clotting test a

Gelatenase test -

Nitrate reductase test +

DNase test a

Dissolving in yellow salt a

Manitol +

Manose +

Maltose +

Fructose +

Xylose +

Table 2 : Isolation of K.pneumonia according to the gender.

Gender Number of cases Percentage

Male 9 33.33%

Female 18 66.66%

Total 27 100%

RESULTS

Specimens were collected from different patients

males and females as given in Table 2.

Table 3 : Isolation of K.uneumonia according to seasons.

Season No. of cases Percentage

Winter 10 37.04%

Summer 6 22.22%

Autumn 3 11.11%

Spring 8 29.63%

Total 27 100%

Specimens were collected from males and females

patients on different seasons as given in Table 3.

Specimens were collected from different clinical

sources as given in Table 4.

Tables 5, 6, 7 and 8 showed the antibiotic sensitivity

test and resistance pattern of K. pneumonia to various

antibiotics and for single, double and multiple antibiotic

disks. The results showed that K. pneumonia bacterium

Table 4 : Isolation of K. pneumonia according to different clinical

specimens.

Source No. of cases Percentage

Urine 14 51.85%

Wound 10 37.03%

Ear 1 3.7%

Blood 1 3.7%

Pus 1 3.7%

Total 27 100%



Antibiotic sensitivity tests of K. pneumonia 1353

are not necessarily distinct from environmental soil strains.

The variations in the percentage of isolation between

different studies could be due to the percentage of

distribution of isolates, which varied according to the place

of clinical specimens collection and number of clinical

specimens, environmental factors and personal hygiene

(Baldwin et al, 2007).

In present study, (59.25%) of the isolates showed

resistance to tetracycline. Among the fluoroquinolones

tested, Ciprofloxacine (68.90%) was the most effective

antibiotic againste K. pneumonia. Aminoglycosidese such

as Amikacine (37.03%) and Gentamicine (25.92%) β-

lactame antibiotics amikacine were the most effective

antibiotic agents against this bacteriae (Singh et al, 2010).

A significant high resistance to Ticarcilline/clavulanice

acid (40.74%), Tobramycine (48.12%) were seen and

this is due to the production of β-lactamasee enzymes

which causee the hydrolysis of β-lactame ring resulting

in inactivatione of β-lactam antibiotics (Shukla et al,

2004). Author resistance may occurred due to the

production of metallo-β-lactamasese (MBL), which can

be chromosomally encoded or plasmide mediated. The

Table 5 : Antimicrobial sensitivity of K. pneumonia isolate to multiple antibiotic disc.

Antibiotic disks Symbol Con. No. of tested isolates Resistanc isolates Sensitive isolates

Pipracillin PRL 30 10 10 -

Refampicin RA 30 2 2 -

Amikacin AK 30 16 10 6

Azithromycin AZM 30 1 1 -

Tetracycline TE 30 16 16 -

Vancomycin VA 30 1 1 -

Ampicillin AMP 30 3 3 -

Trimethoprim-Sulfamethazole SXT 30 11 11 -

Gentamicin GEN 10 8 12 4

Cefaclor CEC 30 3 3 -

Cefaztazidim CAZ 30 5 4 1

Nitrofurinatoin F 30 4 3 1

Imipenem IPM 30 10 4 6

Ceftriaxone CTR/CRO 30 15 14 1

Amoxicillin-clavulante AMC 30 6 6 -

Pencillin P 30 15 4 11

Ciprofloxacin CiP 5 7 4 3

Chloramphenicol C 30 4 4 -

Ticarcillin/Clavulanic acid TCA 30 11 11 -

Zithromax ATM 5 15 12 3

Tobramycin TB 30 13 13 -

Table 6 : Antimicrobial sensitivity of K. pneumonia isolate to single antibiotic disks.

Antibiotic disks Symbol Con. No. of tested isolates Resistanceisolates Sensitiveisolates

Imipenem IPM 30 5 - 5

Chloromphenicol C 30 1 - 1

Table 7 : Antimicrobial sensitivity of K. pneumonia isolate to double antibiotic disks.

Antibiotic disks Symbol Con. No. of tested isolates Resistanc isolates Sensitive isolates

Pipracillin PRL 30 1 1 -

Gentamicin GEN 10 2 - 2

Amikacin AK 30 2 - 2

Zithromax ATM 5 1 - 1

Tetracyclin TE 30 1 1 -

Iimipenem IPM 30 4 - 4

Ampicillin AMP 30 3 3 -

Trimethoprim-Sulfamethazole SXT 30 2 2 -

Chloromphenicol C 30 2 - 2

Nitrofurinatoin F 30 1 - 1
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Table 8 : Antimicrobial sensitivity of K. pneumonia isolate to triple antibiotic disks.

Antibiotic disks Symbol Con. No. of tested isolates Resistanc isolates Sensitive isolates

Gentamicin GEN 10 3 2 1

Pencillin P 30 1 - 1

Pepracillin PRL 30 1 1 -

Tetracyclin TE 30 2 2 -

Imipenem IPM 30 3 - 3

Zithromax ATM 30 1 - 1

Nitrofurinatoin F 30 1 1 -

Chloromphenicol C 30 1 - 1

dosee as well as the incidence of toxicity subsequently

reducede if beta lactamase inhibitors are usede with β-

lactam antibiotics (Aliand Ali, 2014).

In current study, K. pneumoniae showed least

resistance to Amikacine, Ciprofloxacine and Gentamicine.

These drugs were proposed to be and alternative and

better treatment of K. pneumonia infection in this part

of the country. Furthermore, sensitivity of K. pneumoniae

to Amikacine and Gentamicine mean that there was a

possibility of sensitivity to other aminoglycosides such as

Streptomycine, neomycine and Kanamycine (Elizabeth

and Vincent, 2010).

Antibiotic overuse, prescription of drugs with lack of

proper sensitivity test and over dosing may have created

this problem in developing nations (Nordamann et al,

2009). Because of antimicrobial resistance patterns were

continually volving and multi-drug resistante (MDR)

organisms undergoprogressive antimicrobial resistance,

continuously updated data on antimicrobial susceptibility

profiles is essential to ensure the provision of safe and

effective empiric therapies (Forbes et al, 2007).

CONCLUSION

In conclusion, high antibiotic resistance of K.

pneumoniae towards antibiotics that were used caused

an increased in the progression of infections and become

difficult to be treated. K. pneumoniae was found to be

most sensitive to Amikacine, Gentamicine, Ciprofloxacine,

zithromaxe, Imipeneme and ceftriaxone. Considering that

these antibiotics should be preferred drugs for the

infections.
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