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ABSTRACT
Objectives: This study was conducted to identify the causative agents of bacteraemia and to assess 
antibiogram of the isolates among the patients suspected of blood stream infection visiting Everest 
hospital, New Baneshwor Kathmandu.

Methods: Altogether 400 blood cultures were processed during March to August, 2015. Standard 
Operating Procedures (SOPs) was followed during the processing of the specimens. Antibiotic 
susceptibility testing of bacterial isolates was done by Kirby Bauer disc diffusion method with Muller-
Hinton agar using the guidelines and interpretive criteria of the Clinical and Laboratory Standards 
Institute (CLSI 2013).

Results: The positivity of blood culture was found to be 48 (12%). Gram negative bacteria were found 
to be more predominant 27(56.2%) than Gram positive bacteria 21(43.7%) in causing bacteraemia. 
The most prevalent isolate was Staphylococcus aureus 15 (31.2%) followed by Salmonella Paratyphi A 
10 (20.8%) and Salmonella Typhi 8 (16.6%), Escherichia coli & CoNS 4 (8.3%), Pseudomonas aeruginosa 3 
(6.2%) and Klebsiella pneumoniae and Streptococcus pneumoniae 2 (4.1%) respectively. All Gram-positive 
isolates were found to be sensitive to Cefoxitin, Ceftriaxone and Vancomycin followed by Ampicillin 
(90.42%), Erythromycin (85.71%), Ciprofl oxacin (83.33%), Doxycycline (75%) and Cephalexin 
(70.58%) whereas Gram negative isolates were sensitive to Ceftriaxone followed by Chloramphenicol 
(92%), Gentamicin (88.8%), Cefi xime (85.71%), Ofl oxacin (83.3%) and Amoxycillin and Ciprofl oxacin 
(71.3%).       

Conclusion: The isolation of etiological agents of blood stream infection should be assessed by 
proper microbiological analysis and it would be helpful for controlling of the outbreaks of resistance 
strains through effective empirical therapy.
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INTRODUCTION
Continuous or transient presence of bacteria with in 
the blood stream is bacteraemia which may indicate 
an intravascular infection, pneumonia or liver abscess 
(Forbes, et al., 2007). It is the most common cause of 
signifi cant morbidity that leads to mortality especially 
in the developing countries ( Karlowsky, et al., 2004), 
(Pittet, et al., 1994) despite the availability of potent 
antimicrobial therapy and advances in supportive 
care. Both gram positive and gram negative bacteria 
causes bacteraemia and septicemia. Gram negative 

septicemia, also known as endotoxic shock, is more 
severe than gram positive septicemia. Staphylococcus 
aureus, Escherichia coli, coagulase-negative staphylococci 
(CoNS), Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus spp., Streptococcus spp., Candida albicans, 
and Enterobacter cloacae are the most frequent etiological 
agents of bacteraemia and fungaemia in Europe and the 
United States (Cleven , et al., 2006). Infections caused 
by non-fermentative gram-negative bacteria (NFGNB) 
is a signifi cant problem in both hospitalized and 
community-dwelling patients due to their ubiquitous 
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distributions in the environment and increasing 
incidence of multidrug resistance (Enoch, et al., 2007), 
(Suárez et al. 2005). Gram-negative bacillary sepsis 
with shock has a mortality rate of 12 to 38 percent; 
mortality varies depending, in part, on whether the 
patient receives timely and appropriate antibiotic 
therapy (Kang et al. 2005), (Kumar et al. 2006). Mortality 
appears to be higher with methicillin-resistant (MRSA) 
compared with methicillin-sensitive S. aureus (MSSA) 
bacteremia (Mylotte et al. 1987). Effective treatment of 
gram-positive bloodstream infections including those 
caused by Staphylococcus, Streptococcus and Enterococcus 
species, represents major clinical challenges (Christoph 
et al. 2009).  This is necessary intervention program 
to monitor the spread of resistant bacteria and their 
antibiogram with the aim to identify the common 
bacterial agents involved in BSIs in Nepal. This would 
help health professionals technicians to know about the 
current situation of bacteraemia.

MATERIALS AND METHODS
The study was conducted on 400 blood samples 
collected during March, 2015 to August, 2015 from 
male and female patients of all age groups, who were 
suspected of bacteraemia by the clinicians attending 
Everest Hospital, New Baneshwor, Kathmandu, Nepal. 

All blood samples, for culture 3ml from children and 
5ml from adult were collected from peripheral vein 
aseptically before starting antibiotic therapy and 
inoculated into 45 ml of sterile brain heart infusion 
broth supplemented with Sodium Polyanethol 
Sulphonate (SPS). Inoculated medium was thoroughly 
mixed to avoid clotting of the blood and immediately 
transported to the microbiology laboratory for further 
procedures. BHI broth was incubated at 37oC upto7 
days unless the visible growth was obtained. The 

culture bottles were examined daily for visual evidence 
of microbial growth such as haemolysis, turbidity, 
gas production, pellicle formation and "puffballs" and 
clotting which indicates the positive microbial growth. 
Subcultures were performed from positive culture 
bottles on blood agar and MacConkey agar. Plates were 
incubated at 37ºC for 24 hours (Forbes, et al., 2007). 
The identifi cation of bacteria from isolated colonies 
was done by standard microbiological procedures as 
described in Bergey’s Manual (second edition 2004), 
which involve colony morphology, Gram stain and 
biochemical reaction. Antibiotic susceptibility testing 
of bacterial isolates was done by Kirby Bauer disc 
diffusion method with Muller-Hinton agar using the 
guidelines and interpretive criteria of the Clinical and 
Laboratory Standards Institute (CLSI 2013). Control 
strains of E. coli (ATCC 25922) and Staphylococcus aureus 
(ATCC 25923) were used for the standardization of the 
Kirby-Bauer test and also for correct interpretation of 
zone of diameter. Statistical analysis was done by using 
SPSS version 16. Frequency and percentages were 
calculated and Chi-square test was done whenever 
applicable with P<0.05 regarded as signifi cant.

RESULTS
Out of total 400 blood samples processed for culture, 
48 (12%) showed bacterial growth whereas 352 (88%) 
showed no growth. Among 48 culture positive isolates, 
81.2% were from outpatients and remaining 18.7% were 
from inpatients. Out of total bacterial isolates (n=48), 
Gram negative bacteria were found to be 27 (56.2%) 
with Salmonella Typhi, Paratyphi A, E. coli, pseudomonas 
aeruginosa and Klebsiella pneumoniae being the common 
microbes. Out of 21(43.7%) gram positive bacteria, 
Staphylococcus aureus (31.2%) was found to be most 
predominance followed by CoNS and Streptococcus 
pneumoniae.

Table 1: List of bacterial isolates

Types of bacteria Number Percentage (N=48)

Gram Negative Bacteria 27 56.2

Salmonella Typhi 8 16.6

Salmonella Paratyphi A 10 20.8

Escherichia coli 4 8.3

Pseudomonas aeruginosa 3 6.2

Klebsiella pneumoniae 2 4.1

Gram positive bacteria 21 43.7

Staphylococcus aureus 15 31.2

CoNS 4 8.3

Streptococcus pneumoniae 2 4.1
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Table 2: Distribution pattern of the bacterial isolates in blood cultures of different age group

Types of organism isolated
Age group (years)

Total
0-10 11-20 21-30 31-40 41-50 51-60 61-70 >71

Salmonella Typhi 4 0 1 0 2 0 1 0 8

Salmonella Paratyphi A 2 1 2 3 0 1 0 1 10

Escherichia coli 0 1 2 0 0 1 0 0 4

Pseudomonas aeruginosa 0 0 1 2 0 0 0 0 3

Klebsiella pneumoniae 2 0 0 0 0 0 0 0 2

Staphylococcus aureus 1 2 1 4 2 5 0 0 15

CoNS 0 0 2 1 0 1 0 0 4

Streptococcus pneumoniae 2 0 0 0 0 0 0 0 2

Total (No.) 11 4 9 10 4 8 1 1 48

Among the total patients, 262 (65.5%) were male 
showed 31/262 (11.8%) growth and remaining 138 
(34.5%) female showed 17/138 (12.3%) growth. The 
age group between 21 to 30 years had the maximum 
requests of 110 (27.5%) for blood culture followed by 
age group between 11 to 20 years 89 (22.2%) whereas, 
age group above 71 years found to be least with 15 
(3.7%) requests. 

All gram-positive isolates were found to be sensitive 
to Cefoxitin, Ceftriaxone and Vancomycin followed by 
Ampicillin (90.4%), Erythromycin (85.7%), Ciprofl oxacin 
(83.3%), Doxycycline (75%) and Cephalexin (70.5%) whereas 
Gram negative isolates were sensitive to Ceftriaxone 
followed by Chloramphenicol (92%), Gentamicin (88.8%), 
Cefi xime (85.7%), Ofl oxacin (83.3%) and Amoxycillin and 
Ciprofl oxacin (71.4%) (Table 3 and Table 4).

Table 3: Antibiotic susceptibility pattern of Gram negative bacteria

Antibiotics Total no. of isolates
Susceptibility pattern

Resistant (%) Susceptible (%)

Amoxycillin 27 6 (28.5) 21 (71.4)

Cotrimoxazole 17 6 (35.2) 11 (64.7)

Cefi xime 14 2 (14.2) 12 (85.7)

Ofl oxacin 24 4 (16.6) 20 (83.3)

Ciprofl oxacin 27 6 (28.5) 21 (71.4)

Ceftriaxone 23 0 (0) 23 (100)

Chloramphenicol 25 2 (8) 23 (92)

Nalidixic acid 18 12 (66.6) 6 (33.3)

Gentamicin 9 1 (11.1) 8 (88.8)

Cefotaxime 15 5 (33.3) 10 (66.6)

Table 4: Antibiotic susceptibility pattern of Gram positive bacteria

Antibiotics Total no. of isolates
Susceptibility pattern

Resistant (%) Susceptible (%)

Ampicillin 21 2 (9.5) 19 (90.4)

Cotrimoxazole 21 12 (57.1) 9 (42.8)

Chloramphenicol 4 0 (0) 4 (100)

Ciprofl oxacin 6  1(16.6) 5 (83.3)

Cefoxitin 19 0 (0) 19 (100)

Ceftriaxone 17 0 (0) 17 (100)

Doxycycline 4 1 (25) 3 (75)

Vancomycin  19 0 (0) 19 (100)

Erythromycin 21  3 (14.2) 18 (85.7)

Cephalexin 17 5 (29.4)  12 (70.5)

Clindamycin 15 0 (0) 15 (15)
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DISCUSSION
The present study was conducted to isolate the bacteria 
causing blood stream infection and their antimicrobial 
susceptibility pattern among the patient visiting Everest 
hospital, New Baneshwor Kathmandu. The isolation 
rate of blood culture positive cases was 12% which was 
similar to the study conducted by (Pandey et al. 2013) 
reporting a 12.6% blood culture positivity rate and a 
study from western Nepal in 2007 with isolation rate 
10.2% (Easow et al. 2010), while a similar study which 
was done in Iran also showed a lower positivity rate 
of 5.6% (Mehdinejad et al. 2009). A very recent study 
done in south India also showed 8.3% culture positive 
samples (Vanitha et al. 2012) whereas (Meremikwu 
et al. 2005) reported 45.9% of positive blood culture. 
The variation in the blood culture positivity may be 
attributed to the factors like number and amount of 
blood culture taken for screen (Lee et al. 2007).

Gram negative bacteria (56.25%) were found to be 
predominant in our study which was similar as reported 
by (Osinupebi & Olajubu 2003) and (Sharma et al. 
2006). The predominance of Gram-negative organisms 
reported as etiological agents of bacteraemia and 
septicaemia was also seen in the study done by (Mehta 
et al. 2005) where Gram-negative bacteria accounted 
for 80.96%. This is in contrast to the study by (Babay et 
al. 2005) revealed the predominance of gram positive 
bacteria (78.6%). And also, from fi nding by (Chaudhry 
et al. 2000); (Khanal et al. 2007), (Lee et al. 2007), Gram 
positive bacteria as the predominant. Variation of such 
etiology are due to changes in geographical location 
and antibiotic policy advocated in hospital which 
refl ects the better isolation of patients in hospital and 
hand washing practices in ICU or high-risk unit in 
hospital (Mahmood 2001). S. aureus 31.2% (15/48) was 
isolated as the most common causative agent followed 
by S. Paratyphi A 20.8% (10/48), Salmonella Typhi 
16.6% (8/48), Klebsiella pneumoniae 6.2% (3/48), P. 
aeruginosa 6.2% (3/48), E. coli 8.3% (4/48), Streptococcus 
pneumoniae 4.1% (2/48) and CoNS 6.2% (3/48). Similar 
fi nding reported by Swain and Otto, 2012, where they 
reported Staphylococcus was common organism (73%). 

In this study, analysis of blood samples covers almost 
all aged patients in which the highest frequency of 
infection was in the age group (0-10) years that was 
(22.9%). Among the positive blood culture male was 
11.8% (31/262) and the female was 12.3% (17/138) 
Similar fi nding was reported by (Manandhar et al. 

2009), in their study conducted at Sahid Gangalal 
National Heart Centre, Bansbari, Nepal and studies 
from both Nepal and other parts of the world (Kandel 
et al. 2007); (Mylonakis & Calderwood, 2001). Physical 
stress, smoking habits and types of invasive procedures 
could contribute for impairments of cardiac conditions 
leading to bacteremia. Among the total population, the 
highest culture positive was from outpatients 81.2% 
which might be because the patients were in the initial 
phase of infection without undergone any antibiotic 
therapy. The highest peak of culture positivity was 
seen in the month of March 2015 followed by August, 
May, July, June and April. This may be possibly due to 
sewage mediated contamination of drinking water (Rai 
et al. 2005). Another factor infl uencing this occurrence 
might be scanty and contaminated community water 
supply in summer and rainy season (Bhatta et al. 
2007).

In our study, gram-positive isolates showed 100% 
sensitive towards Cefoxitin, Ceftriaxone and Vancomycin 
followed by Ampicillin (90.4%), Erythromycin 
(85.7%), Ciprofl oxacin (83.3%), Doxycycline (75%) and 
Cephalexin (70.5%) but showed resistance towards 
Cotrimoxazole similar pattern was reported by (Lee et 
al. 2007) whose found shows that gram positive isolates 
was sensitive to most of the antibiotics including 
Ampicillin, penicillin and vancomycin. Similarly, gram 
negative isolates showed 100% sensitive to Ceftriaxone 
followed by Chloramphenicol (92%), Gentamicin 
(88.8%), Cefi xime (85.7%), Ofl oxacin (83.3%) and 
Amoxycillin and Ciprofl oxacin (71.4%). The antibiotic 
Nalidixic acid (66.6%) was found least effective towards 
Gram negative isolates resembling with the study 
conducted by (Tibrewal, 1999) found that ciprofl oxacin 
was the most effective antibiotic (93.2%) whereas 
ampicillin was found to be 20.2% effective against all 
the 89 gram-negative isolates. It has been suggested 
that resistance to nalidixic acid may be an indicator 
of low-level resistance to ciprofl oxacin (Vasallo et al. 
1998).

CONCLUSION
Bacteraemia is emerging as an important disease in 
our community. Proper identifi cation of isolates using 
microbiological tools should be undertaken. 
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