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Background: The right understanding of antibiotic susceptibility patterns is important for cost effectiveness
and outcome of care of septicemic patients.
Objectives: To determine antibacterial resistance patterns against commonly used therapeutic antibiotics in
septicemic children of Lahore by isolating and analyzing the most frequently occurring bacterial pathogen from
blood samples.
Methods: Twelve hundred blood samples from children with septicemia were processed at the Lahore Identification
of Bacteria Laboratory following the Clinical Laboratory Standard Institute reference 2006. Antibiotic sensitivity
was analyzed using the Kirby–Bauer disc diffusion method.
Results: The most effective antibiotics against the frequently isolated Klebsiella spp. were piperacillin–
tazobactam (87.74%). High antimicrobial resistance was observed with cefuroxime (95.58%) and cefixime
(93.38%).
Conclusion: Klebsiella are the most frequently occurring bacterial pathogens from blood samples of children
with septicemia. Moreover, the antibiotics to which there was most resistance belong to the cephalosporins,
which are among the foremost used antibiotics in Pakistan.
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Despite ongoing major advances in the
development of potent antimicrobial agents, humans
remain subject to bacterial and fungal infection through
mechanisms of virulence [1]. Bacterial sepsis affects
any organ partly by releasing toxins [2]. Neonatal
sepsis occurs often in first 90 days of life. Clinical
manifestations include temperature, diarrhea,
abdominal pain, vomiting, respiratory tract symptoms,
jaundice, and anxiety [3]. The rate of septicemia in
children is 0.5/1000 per live births and the risk is
increased in infants with respiratory distress at the
time of birth, in males (2:1), and in neonates with innate
compromise [4].

Declining age of mother, low socioeconomic
status, poverty, and unhygienic community
environments play a significant role and increase risks
[5]. Onset can appear in the first 6 to 72 hours of life
and are commonly caused by group B streptococci

and Gram-negative pathogens; mainly Escherichia
coli [6]. Mothers may show rectal and vaginal cultures
with group B Streptococcus and thus 30% of their
infants also become colonized with this organism [7].
The risk of persistent disease increases with the
colonization. Within the first 6 h after birth 1/100 of
the colonized infants will develop persistent disease
due to group B streptococci [8]. There is also an
increasing risk of non typeable Haemophilus
influenza sepsis in children with septicemia [9].
Other Gram-negative enteric bacilli (e.g., Klebsilla
spp.) and Gram-negative bacteria enterococci (e.g.,
Enterococcus faecalis, Enterococcus faecium),
group D streptococci (e.g., Streptococcus bovis), and
hemolytic streptococci account for most of the cases
of children with septicemia. The rate of mortality
due to K. pneumonia is high [10] because it affects
lungs and is often responsible for lung suppuration,
gastrointestinal, and urinary tract infections [11-13].
In most children with septicemia Klebsiella sepsis
presents with joint tenderness, respiratory distress,
coma, bloody diarrhea, and meningitis oral mouth
ulcers [14, 15].
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Klebsiella spp. have different patterns of
antimicrobial susceptibility. They are usually resistant
to ampicillin and carbenicillin, but susceptible to
aminoglycosides in Pakistan. Multidrug-resistant strains
of Klebsiella spp. are not uncommon [16].

Materials and methods
Sample collection and processing

A total of 1200 blood samples from children with
septicemia were collected and processed in the
Microbiology Department of the Children Hospital and
Institute of Child Health, Lahore, from February to
November 2010.

Identification of bacteria
Preliminary identification of bacteria from 1070

positive neonatal blood samples was performed using
Gram Staining, a catalase test, and oxidase test
approved by the Clinical Laboratory Standard Institute
(CLSI) [17], and criteria API 20 E (Biomereux) were
employed. Results of preliminary identification tests
were followed by biochemical tests. Gram-negative
rods were subjected to the following routine
biochemical tests; urease test, citrate utilization test,
and triple sugar iron (TSI).

Antibiotic sensitivity test
All organisms isolated were tested using the

Kirby–Bauer disc diffusion method with Muller Hinton
agar plates. Antibiotic disks used in this study included
Augmentin, cephalexin, cefixime, ciprofloxacin,
ceftazidime, nalidixic acid, nitrofurantoin, pipemidic
acid, ceftizoxime, imipenem, oxacillin, and vancomycin
(Merck). The study was approved by the Ethics
Committee of The Children Hospital and Institute of
Child Health, Lahore. Informed consent was signed.

Results
A total of 1200 blood samples were collected and

processed and 1070 samples were positive. There
were 57.8% males (618 samples) and 42.2% females
(451 samples) as shown in Table 1. The most common
pathogens isolated from blood samples were
Klebsiella spp. (38.13%). The next most common
organisms found were staphylococci (16.8%) and
Escherichia coli (9.15%). Other species included
Pseudomonas (8.31%), Burkholderia (6.07%),
and Salmonella (2.99%). The details are shown in
Table 2.

Table 1. Age group and sex distribution of cases with bacterial growth

Age No. of isolates Percentages                             Frequency distribution by sex
Male (%) Female (%)

<1 month 718 67.10 392 (36.6) 326 (30.46)
1 11 months 224 20.93 151 (14.11) 73 (6.822)
1 5 years 96 8.97 57 (5.32) 39 (3.64)
6 10 years 21 1.96 16 (1.49) 5 (0.46)
>10 years 11 1.02 2 (0.18) 9 (0.84)
Total 1070 100 618.46 (57.8) 451.54 (42.2)

Table 2. Frequency of different bacterial species isolated from blood samples

Escherichia coli 98 9.15
Klebsiella spp. 408 38.13
Streptococcus spp. 38 3.55
Pseudomonas spp. 89 8.31
Staphylococcus aureus 78 7.2
Other Staphylococcus spp. 180 16.8
Other Enterobacter spp. 39 3.64
Acinetobacter spp. 7 0.65
Ralstonia spp. 5 0.46
Serratia spp. 14 1.30
Burkholderia spp. 65 6.07
Salmonella spp. 32 2.99
Chrysomonas spp. 17 1.58
Total 1070 100

Bacterial pathogens Frequency %
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Antibiotic susceptibility patterns for Klebsiella
spp. were highly sensitive to piperacillin-tazobactam
(87.74%), and ciprofloxacin (81.37%). Good
sensitivity patterns were also observed with amoxicillin
+ clavulanic acid (Augmentin) (62.25%). Low
sensitivity was observed with cefuroxime (4.41%),
cefixime (6.61%), gentamycin (10.53), and
ceftazidime
(16.17%).

Discussion
The results of present study are in accordance

with the one carried out [18] at the Neonatal Unit of
Ghurki Trust Teaching Hospital Lahore, where Gram-
negative organisms were isolated from 80% of the
patients. E. coli was the most common isolate,
followed by Klebsiella spp. (76%) and Pseudomonas
(13%).

Similar findings were attained [19], where the
E. coli, Klebsiella, and Pseudomonas species
constituted 77% of the total organism isolated.
According to this analysis, more than 60% of the
cases of sepsis are due to Gram-negative isolates and
the most commonly isolated organism is Klebsiella
spp. (41%).

A very low sensitivity and prevalence of
Klebsiella spp. were noticed [20] in the Department
of Pediatrics, Khyber Teaching Hospital, Peshawar.
Escherichia coli was the most common organism
found (36.6%), followed by Staphylococcus aureus
(29.5%), Pseudomonas spp. (22.4%), Klebsiella spp.
(7.6%), and Proteus (3.8%). Antibacterial sensitivity
pattern for Klebsiella spp. revealed highest sensitivity
to piperacillin–tazobactam (87.74%), and ciprofloxacin
(81.37%), and amoxicillin + clavulanic acid (62.25%).

The case records of all admitted to the septicemic
children unit of Al Wasl Hospital (Dubai) in a period
of 60 months was analyzed. One hundred and
six neonates had confirmed sepsis. Klebsiella
pneumoniae were found to be the causative organism
in 24% of cases [21].
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