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INTRODUCTION
Bacteremia signifies the presence of bacteria in the blood 
stream . Bacteremia may be transient, continuous or 
intermittent. Microorganisms present in the circulating blood, 
whether continuously, intermittently, or transiently, are a 
threat to every organ in the body. They can have serious 
consequences l ike shock, multiple organ fai lure, 
disseminated intravascular coagulation, etc. Thus, the blood 
stream infections constitute one of the most serious situations 
and, as a result, timely detection and identification of blood 

(1)stream pathogen is important  .

Bloodstream infections (BSIs) occur due to the failure of our 
immune system to restrict infection at a focal site; leading to 
widespread disease. It is a major cause of morbidity and 
mortality. The occurrence of these infections, their 
epidemiology, and the invading pathogens have altered in 
parallel with the evolution in medical care, particularly with 
emergence of increasingly ill and immunocompromised 
population of  hospitalized patients who are often heavily 
reliant on medical support and indwelling devices. The 
responsible bacteria are usually human pathogens. In 
contrast, many cases of severe sepsis that occur currently are 
associated with bacterial or fungal microbes that are 

(2)members of the patient's own microbial flora.  .

Early diagnosis plays a crucial role in managing BSI, and 
hence, prompt detection of such infections is a critical 
function of clinical microbiology laboratories.Blood culture is 

a vital tool for the detection of BSI and remains the gold 
(3).standard for bacteremia detection  The successful recovery 

of microorganism from blood by possible types of bacteremia 
depends upon specimen collection methods, blood volumes, 
the number and timing of blood cultures, interpretation of 
results and the type of patient's population being served by 
the laboratory .There is a wide variation in the incidence and 
clinical characteristics of invasive infections caused by 
different species of bacteria. Identifying the causative agents 
and characterizing the clinical significance in a particular age 
group is essential for the prevention and treatment of these 

(1)infections 

Empiric antimicrobial therapy is based on knowledge of the 
microbial profile and their antimicrobial sensitivity patterns, 
clinical and epidemiological data. Irrational use of drugs has 
led to an increase of multidrug-resistant bugs and thus 
worsened the condition. Prevalence and susceptibility 
patterns of microorganism vary according to geography and 

(3)even within the same hospital with time   It is therefore 
necessary to periodically document research results 
obtained from analysis of blood culture, to assist clinicians 
have the needed idea to commence treatment for desperately 

(6)sick patients, awaiting blood culture results  .

MATERIAL &  METHODS
A study was carried out from June 2018 to November 2018; 
blood samples were collected from patients suspected of 
having bloodstream infection attending and admitted in 
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Introduction: Blood stream infections, ranging from self limiting bacteremia to life threatening septicemia, remain one 
of the most important cause of morbidity and mortality worldwide. Microorganisms present in circulating blood whether 
continuously, intermittently or transiently are a threat to every organ in the body. Blood culture is a vital tool for the 
detection of BSI and remains the gold standard for bacteremia detection. To Study the bacterial  Aims and Objectives:
profile of blood stream infections and the drug sensitivity pattern of the isolate bacteria in patients admitted in various 
departments of AMCH Shahbad. A study was carried out from June 2018 to November 2018;  Material &  Methods: 
blood samples were collected and processed by automated blood culture system BACTEC BD Fx40.Positive samples 
were further plated for isolation  and identification of causative organism and isolate further tested by Kirby bauer disc 
antibiotic susceptibility test to know the sensitivity pattern of the isolate.  During the six months study period Results:
150 non repetitive blood samples collected from patients attending AMCH Shahbad. Culture positivity was seen in 
40(26.67%) samples and 110(73.3%) samples were sterile. Gram positive cocci was the most common organism isolated 
with 23(57.5%) .Staphylococcus aureus being the most common organism among gram positive cocci and Klebsiella 
pneumoniae commonest among Gram negative bacilli 12(30%).There were 2(5%)samples in which Candida albicans 
was isolated. Antibiotic resistance pattern among Staphylococcus aureus were MRSA 60% and MSSA 40% .  Conclusion:
Local microbiological analysis suggesting  possible causative agents and the best choice of antibiotics are important for 
the local physicians when treatment  has to be initiated before the result of the blood culture is known. 
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Adesh Medical College & Hospital Shahbad. Details like 
hospital identity number, age, gender of the patients, and type 
and place of collection of specimen were recorded on a 
formatted proforma. A total of 150 suspected patients 
attending the various intensive care units (ICUs), out patient 
departments (OPDs), and indoor wards of Internal Medicine, 
Pediatrics, Obstetrics and Gynecology, Orthopedics, and 
General Surgery were included in the study.

Patients of all age groups with fever (both high and low grade) 
due to infective causes were included. Written informed 
consent was taken from all who fulfilled the criteria. Patients 
having both leukocytosis and leucopenia were included in 
the study.

Blood was collected with all aseptic precautions from the 
bedside of the patients suspected of having bloodstream 
infection using a sterile syringe. Approximately 5–10 mL of 
blood was collected from adult patients, while 1–5 mL blood 
was collected from pediatric patients, and 1–2 mL from 
neonates for blood culture. The sample taken was 
immediately processed for blood culture by BACTEC BD Fx 
40 blood culture system . In the BACTEC BD Fx40 Blood 
Culture System, when growth of bacteria occurred in 
sufficient amount, the system automatically generated a 
signal on the front panel. If no growth of bacteria occurred 
within 5 days of blood culture, then the blood culture was 
reported as sterile on culture for pyogenic aerobic 

(4)organisms .

Identification of the bacterial isolates
Subculture was made on MacConkey Agar and Blood Agar 
from the BACTEC blood culture bottles,which generated a 
beep in the Automated BACTEC BD Fx40blood culture system 
indicating growth of the organism. The organisms were 
identified as per standard protocol .

Gram-negative bacilli. The colony character on culture media 
was observed, and Gram staining,  motility, and biochemical 
tests – indole, methyl red, Voges–Proskauer, citrate utilization, 
urease test, phenyl pyruvic acid test, triple sugar iron agar, 
oxidase, amino acids decarboxylase test, and sugar 

(4) fermentation reaction – were conducted .Gram-positive 
cocci. On the basis of colony character, Gram stain, catalase 
test, and coagulase test.

Antimicrobial susceptibility testing
This was performed by Kirby Bauer disk diffusion method as 
per the Clinical and Laboratory Standards Institute  
guidelines(2017). The antibiotics disks (Hi-media, Mumbai) 
were used .

The following are quality control strains for antimicrobial  
sensitivity testing:
 (1) Pseudomonas aeruginosa (ATCC27853),
(2) Escherichia coli (ATCC25922),
(3) Staphylococcus aureus (ATCC25923).

RESULTS
During the six months study period between June 2018 to 
November 2018 ,150 non repetitive blood samples collected 
from patients attending AMCH Shahbad  were studied. 
Details like Hospital  identity No., Lab No. , Age , Sex, were 
recorded in the proforma .

Culture positivity was seen in 40(26.67%) samples and 
110(73.3%) samples were sterile as detected with BACTEC 
BD Fx40 blood culture system. The maximum number of 
positive blood culture was from age group of 18-60 years and 
minimum <1 year.

Of the 40 patients 25 were males and 15 females .Gram 
positive cocci was the most common organism isolated  
23(57.5%) with Staphylococcus aureus being the most 

common organism among gram positive cocci and Klebsiella 
pneumoniae commonest among Gram negative bacilli 
12(30%).There were 2(5%) samples in which Candida 
albicans was isolated while 3 (7.5%) samples showed growth 
of contaminants.

1.Agewise Distribution Of  Culture Positive Patients.

2.Distribution Of  Micro Organism Isolated From 
Culture.

3.Antibiotic Sensitivity Pattern  of  Gram positive  
Isolates

AMC-Amoxyclav,CD-Clindamicin, CIP- Ciprofloxacin, CX-
Cefoxitin,TE- Tetracyclin, GEN- Gentamicin,TEI-Teicoplanin, 
VA-Vancomycin, LZ- Linezolid

4.Antibiotic Sensitivity Pattern of Gram Negative Bacilli

AMP- Ampicillin, AMC-Amoxyclav, LE- Levofloxacin,GEN- 
Gentamicin, CZ – Cefazolin, CXM – Cefuroxime, CTX- 
Ceftriaxone, CPM- Cefipime, CAZ-Ceftazidime, CAC- Cefta-
clav,PIT-Piperacillin Tazobactum, AT- Aztreonam, IMP- 
Imipenem, NT- Not tested

DISCUSSION
Bloodstream infections is a challenging problem and 
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0-1 
month

1 month 
– 1 year

1 year – 
5 year

5-18 
years

18-
60years

>60 
year

Total

Male 2 - 2 2 13 6 25

Female 3 - 2 1 6 3 15

Organism Isolated  Number (%) Total 40

1. Staphylococcus aureus 20(50%)

2. CONS 2(5%)

3. Enterococcus fecalis 1(2.5%)

4. Klebsiella pneumoniae 4(10%)

5. Escherichia coli 2(5%)

6. Proteus vulgaris 2(5%)

7. Pseudomonas aeruginosa 1(2.5%)

8. Acinetobacter baumanii 1(2.5%)

9. Salmonella Typhi 2(5%)

10. Candida  albicans 2(5%)

S.No. AMC CD CIP CX TE TEI VA LZ

1. Staphyloc
occus 

aureus(n-
20)

0% 40
%

20
%

40
%

40
%

70
%

95
%

100
%

100
%

2. Enterococ
cus 

faecalis 
(n-1)

NT NT 100
%

NT 100
%

0% 100
%

100
%

100
%

Antibiotic Enterobacteria
cae  other than 
S. Typhi (n-8)

Salmonella 
Typhi (n-2)

Non-fermenters 
(pseudomonas & 
Acinetobacter ) 

(n-2)

1. AMP. 0% 0% 0%

2. AMC 2.5% 0% NT

3. LE 0% 0% 0%

4. GEN 62.5% 50% 0%

5. CZ 0% NT NT

6. CXM 0% 100% 50%

7. CTX 0% 100% 50%

8. CPM 50% 100% NT

9. CAZ 50% 100% 50%

10. CAC 62.5% NT 50%

11. PIT 62.5% NT 50%

12. AT 62.5% 100% 50%

13. IMP 50% 100% 50%
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sometimes, it may be life threatening ;therefore,timely 
detection , identification and anti microbial susceptibility 
testing of blood borne pathogens are one of the important 
functions of diagnostic laboratory.

In this study ,culture positivity of  BACTEC BD Fx40 blood 
culture system was 26.67%.This is consistent with Vasudev et 
al(2015) whose culture positivity is 31.2% and Kohli and 
Kochhar et al (2011) whose positivity is 23%.

In our study maximum positive cases were found in age group 
18-60 years which is again consistent with Vasudev et al 
(2015).In this study ,men had higher culture positivity as 
compared to women which is consistent with study done by 
Kaur and Singh(2014),similar observation was reported by 
Vasudev et al (2015).

In the present study maximum blood culture positivity was 
found in ICUs which could be due to the fact that blood stream 
infections are more likely in seriously ill patients and patients 
with medical and surgical interventions leading to 
nosocomial infections.

The common isolates in blood culture in our study was 
S.aureus 20(50%) followed by K. pneumoniae 4(10%) which is 
again consistent with the study by Prabhu et al (2010) which 
showed prevalence of S. aureus 50.61% and K. pneumoniae 
12.3%.

Higher resistance to the methicillin (60%) among S.aureus is 
noted as compared to other studies which could be due to 
preponderance of  ICUpat ients  in  our  s tudy and 
indiscriminate use of higher antibiotics as emergency 
empirical therapy. Gram positive coccci isolates showed 95% 
sensitivity to teicoplanin and 100% sensitivity to vancomycin 
and linezolid which is consistent with other studies such as 
Vasudev et al(2015),Fayyaz et al(2013).

Among the Gram negative organisms high resistance was 
noted against Ampicillin which is consistent with Vasudev et al 
(2015) and Fayyaz et al (2013).High resistance(100%) was 
seen against cefazolin and cefuroxime  while resistance 
against cefipime and ceftazidime was 50% which is consistent 
with study by Prabhu et al (2010).Sensitivity to piperacillin 
tazobactum and imipenem was noted to be 62.5% which is a 
pattern of concern .

Salmonella Typhi was isolated from 2(5%) samples which 
were both resistant to ampicillin while being 100% sensitive 
to cephalosporins which is comparable to study by Prabhu et 
al(2010).

 CONCLUSION
This study has shown that S. aureus and Klebsiella 
pneumoniae are the leading causes of septicemia in ICU 
patients a pattern similar to other low income countries. Also 
another observation is decline in susceptibility of common 
pathogens to common antibiotics which calls for rational use 
of antibiotics .The main driving force behind the increase in 
antimicrobial resistant bacteria are poor infection control 
practices and inappropriate use of antibiotics.Specific 
antibiotic utilization strategies like antibiotic restriction , 
combination therapy and antibiotic recycling may help to 
decrease or prevent the emergence of resistance. 

REFERENCES
1. Tiwari DK, Golia S, K T S, C L V. A study on the bacteriological profile and 

antibiogram of bacteremia in children below 10 years in a tertiary care 
hospital in bangalore, India. J Clin Diagn Res. 2013;7(12):2732-2735. 
doi:10.7860/JCDR/2013/6682.3701

2.  Jena PP, Gur R, Duggal SD, Kumar A, Rongpharpi SR. Microbiological Profile 
and Antibiogram of Blood Stream Isolates at a Referral Hospital in North 
Delhi: A One Year Study. Int Jour of Biomed Res [Internet]. 2015Oct

3. Banik A, Bhat SH, Kumar A, Palit A, Snehaa K. Bloodstream infections and 
trends of antimicrobial sensitivity patterns at Port Blair. J Lab Physicians 
2018;10:332-7. 

4. Nikita Vasudeva, Prem Singh Nirwan and Preeti Shrivastava Bloodstream 
infections and antimicrobial sensitivity patterns in a tertiary care hospital of 
India Ther Adv Infectious Dis 2016, Vol. 3(5) 119–127 .

5. Laxmi Kant Khanal Bacteriological Profile of Blood Culture and Antibiogram 
of the Bacterial Isolates in a Tertiary Care Hospital.International Journal of 
Health Sciences and Research (www.ijhsr.org) 13 Vol.10; Issue: 8; August 2020

6.  Sharma R, Sharma R and Gupta S: Bacteriological Analysis of Blood Culture 
Isolates with their Antibiogram from a Tertiary Care Hospital. Int J Pharm Sci 
Res 2015; 6(11): 4847-51.doi: 10.13040/IJPSR.0975-8232.6(11).4847-51

7.  Seifert H, Wisplinghoff H. Bloodstream infection and endocarditis. In: 
Borriello SP, Murray PR, Funke G, editors. Topley and Wilson's Microbiology 
and Microbial Infections, Bacteriology. 10th ed. Ch. 4.1. Vol. 1. London: 
Hodder Arnold ASM Press; 2005. pp. 1181–235.

8. Ananthanarayan R., Paniker C. (2013) Ananthanarayan and Paniker's 
Textbook of Microbiology, 9th edn. Hyderabad, India: Universities Press, pp. 
49–53, pp. 661–663.

9. Clinical and Laboratory Standards Institute (CLSI)(2013) Performance 
standards for antimicrobial susceptibility testing (Twenty third informational 
supplement). CLSI document M100-S23, vol. 33 Wayne, PA: CLSI

10.  Collee J., Fraser A., Marmion B., Simmons A. (1996) Mackie and McCartney 
Practical Medical Microbiology, 14th edn. New York: Churchill Livingstone, 
pp. 131–144.

11. Prabhu K, Bhat S, Rao S. Bacteriologic profile and antibiogram of  blood 
culture isolates in a pediatric care unit. J Lab Physicians2010;2:85-8.

12. Rajeevan S, Ahmed SM, Jasmin PT. Study of prevalence and antimicrobial 
susceptibility pattern in blood isolates from a tertiary care hospital in North 
Kerala, India. Int J Curr Microbiology .Appl Sci 2014;3:655-62.

13.  Fayyaz M, Mirza IA, Ikram A, Hussain A, Ghafoor T, Shujat U. Pathogens causing 
blood stream infections and their drug susceptibility profile in 
immunocompromised patients. J Coll Physicians Surg Pak. 2013 
Dec;23(12):848-51. PMID: 24304986.

14.  Kohli-Kochhar, R., Omuse, G., Revathi, G. (2011). A ten-year review of 
neonatal bloodstream infections in a tertiary private hospital in Kenya. 
Journal of Infection in Developing Countries, 5(11), 799-803.

38 www.worldwidejournals.com


