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Bloodstream Infections in Pediatric Population in a Tertiary Care

Hospital
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ABSTRACT \

Introduction: In paediatric patients blood stream infection
(BSI) is the leading cause of mortality and morbidity. The
emerging of causative agents and resistance to various
antimicrobial agents are increased from time to time. The aim
of this study was to describe the microbiological characteristics
of BSI in paediatric patients (<12 years). Neonates were
excluded.

Material and Methods: Data was collected from paediatric
patients who had BSI. Blood culture was done in BacT Alert
3D. Isolates from these patients were identified on Vitek II
Compact. Study was done between from January 2018 to
December 2018 at Paediatric hospital GMC Srinagar.
Results: A total of 120 patients had BSI. All episodes were
monomicrobial.78 (65%) were males and 42 (35%) were
females. 67 (56%) of the isolates were Gram positive bacteria
and 53 (44%) were Gram negative. The commonest Gram
positive bacterial isolates were Staphylococcus aureus 52
(78%) followed by Coagulase negative Staphylococci (CoNS)
8 (12%), Enterococcus fecalis 4(6%) and Streptococcus
pneumonia 3(4%).

Conclusion: Majority of the isolates were multidrug resistant.
These higher percentages of multi-drug resistant emerged
isolates urge us to take infection prevention measures and to
conduct other large studies for appropriate empiric antibiotic
choice.
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INTRODUCTION

Sepsis is a systemic illness caused by microbial invasion
of normally sterile parts of the body. It is a serious, life-
threatening infection that gets worse very quickly due to the
spread of microorganisms and their toxins in the blood. It
accounts for 10- 15% of nosocomial infections and is the
second most frequent infection site representing 20% of all
infections and the eighth leading cause of mortality in the
United States.'-

Blood stream infections are very common in the pediatric age
groups which are one of the common causes of morbidity and
mortality in neonates and children.® Blood stream infection
may be transient bacteremia, an indication of true systemic
infection (endocarditis, osteomyelitis and pneumonia)
or otherwise, contamination from skin flora. Infants and
children are among the most vulnerable population groups
to contract illnesses because of their weak immune barrier
Pediatric patients with BSI may present a diagnostic and
therapeutic challenge where they often present with fever;
however, sometimes they may present with normal or even
low body temperature.*?

The incidence of bacteremia in children varies widely. About
20-50% positivity has been reported by many studies. In
general sepsis is a medical emergency that requires timely
detection and identification of blood borne pathogens with
urgent rational antibiotics therapy.®’-#?

One key determinant in the ultimate outcome of patients with
sepsis is institution of early and appropriate antimicrobial
therapy. It is a common practice to institute early empirical
therapy with broad spectrum antibiotics in patients
presenting with clinical features suggestive of septicaemia or
bacteraemia given the severity of septicaemia, such empirical
therapy may be justified, but the specific therapy based on
the antibiogram of the isolate will definitely improve the
therapeutic outcome.'®!

Thus, rapid detection and identification of clinically
relevant microorganisms in blood cultures is very essential
and determination of antimicrobial susceptibility pattern
for rapid administration of antimicrobial therapy has been
shown to reduce the morbidity and mortality associated
with blood stream infections. Therefore, blood culture
remains the mainstay of investigation of definitive diagnosis
and management of blood stream infection in infants and
children, despite recent advances in the molecular diagnosis
of bacterial sepsis.'>!314

The present study was undertaken to determine the bacterial
flora of the blood stream infections in paediatric patients
excluding neonates and their antibiotic susceptibility pattern.

MATERIAL AND METHODS

A hospital based cross-sectional study was conducted at
Pediatric hospital in GMC srinagar after ethical clerence
from the ethical board. Analysis of retrospective data on all
blood cultures taken from pediatric patients <12 years of
age during the year 2018 was done. Blood culture testing
was carried out using Automated Blood Culture System
(BacT/ALERT 3D from Biomericux, Germany). It was a
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quantitative blood culture system, continuously monitoring
the blood for bacteria and fungus every 10 min. It works on
colorimetric detection of carbon dioxide (CO,) produced
by the organisms inside the blood culture bottles, which is
sensed by a CO, sensor. Positive cultures are recognized
by a computer-driven algorithm that monitors both initial
and increased concentrations of CO,. The bacterial isolates
from the blood culture samples were identified by VITEK
2, which is an automated microbiology system utilizing
growth-based technology. Antibiotic susceptibility profile
was also determined by the same machine.

RESULTS

A total of 856 blood culture samples were taken from
pediatric patients less than the age of 12 years during the year
2018 excluding the neonates. There were 120/856 (14%)
positive blood cultures. All episodes were monomicrobial.78
(65%) samples were received from males and 42 (35%) were
from females. Gram-positive organisms accounted for 67
(56%) of all positive cultures and Gram- negative organisms
accounted for 53 (44%) of all positive cultures.

The commonest Gram positive bacterial isolates were
Staphylococcus aureus 52 (78%) followed by Coagulase
negative Staphylococci (CoNS) 8 (12%), Enterococcus
fecalis  4(6%) and Streptococcus pneumonia 3(4%).
Among Gram negative bacterial isolates the most common
organisms were Klebseiella pneumonia 24(45%) followed
by Acinetobacter baumanni 15 (28%), Escherichia coli 10
(18%), Salmonella spp and Enterobacter cloacae 2(4.5%)
each

Among gram positive organisms the most sensitive
antibiotics included Vancomycin, linezolid, daptomycin,
teicoplanin and tigecycline with no case of resistance shown
to these. Methicillin resistance was seen in 72% of staph
aureus isolates and 50% of CoNS. Amongest Gram negative
isolates only Colistin was uniformfly sensitive in all isolates.
Ampicillin, Ceftriaxone, ciprofloxacin and piperacillin
tazobactam showed higher degree of resistance (table-1,2).

DISCUSSION

The prevalence of blood stream infection varies across
regions and even among hospitals in the same city.'>'
Despite advances in diagnosis and treatment, bacterial sepsis
remains a major cause of pediatric morbidity and mortality,
particularly among neonates in developing countries. The
causative agents of sepsis and their antibiotic susceptibility
patterns also become varied from time to time and from place
to place. Detection of bacteria in blood has an important role
in diagnosis for a febrile patient; to establish the presence
of infection, to reassure the clinician about the chosen
empirical therapy, and to provide up-to date information on
the local etiologic patterns and antibiotic sensitivities as this
will guide the clinician in the management of the patient.
Therefore for the effectual management of septicemia in
children, study of bacteriological profile along with the
antimicrobial sensitivity pattern plays a great role.

In this study, out of 856 blood cultures that were received
in department from children who visited the study site
with suspicion of septicaemia during the study period,
blood culture confirmed septicaemia was 120 (14%). These
findings are consistent with reports from other studies done

Staph CoNS Enterococcus | in Tanzania (13.4%)" Uganda (17.1%)' but is lower than
_ aureus fecalis observed in studies done in Lahore (27.9%), Cameroon
Ampicillin 0 0 >0 (28.3%), and Nigeria (22%).19202!
Ce,fomm , 28 50 - Gram-positive organisms accounted for 67 (56%) of all
Clindamycin 40 50 - .- . .
Cottimoxazole 15 7 - positive cultures and Grar.n.- negative organisms acc?ounted
Vancomycin 100 100 100 for '53 (44%) of all pos1t1v'e cultureis. These finding are
Linezolid 100 100 100 similar to several other studies done in Cameroon (56.2%
Daptomycin 100 100 100 versus 43.8%), Tanzania (82.1% vs 17.9%).2%'7 However
Tiecoplanin 100 100 100 other studies have shown a higher prevelance of Gram
Tigecycline 100 100 100 negative organisms ie Lahore (50.1% vs 47.5%) Uganda
Table-1: Common Gram-positive isolates and their sensitivity (58% vs 42%)"18
in blood-n (%) Most common Gram positive isolate was Staphylococcus
aureus 52 (78%) followed by Coagulase negative
Klebsiclla | Acinetobacter | Ecoli Staphylococci (CoNS) 8 (12%). Similar results were seen in
pneumoniae baumani a study done in Jimma & Jordan.?>*
Ampicillin B - 20 Among Gram negative bacterial isolates the most common
Ceftriazone 12.5 0 30 organisms were Klebseiella pneumonia 24 (45%) followed
Pip/tazobactam 12.5 20 40 by Acinetobacter baumanni 15 (28%). Similar results were
Amikacin 37.5 40 60 seen in studies done in Jordan, Nepal & Cameroon.?>?+20
Gentamicin 0 20 60 Staphylococcus aureus was the most resistant to Ampicillin
Imipenem 25 40 80 (100%), Co-trimoxazole (85%) and cefoxitin (72%). This
Meropenem 37.5 40 100 finding is similar with other investigators as reported by
Ciprofloxacin 0 0 60 Mehta et al.2s
Colistin 100 100 100
Table-2: Common Gram-negative isolates and their sensitivity CONCLUSION
in blood-n (%) The higher percentages of multi-drug resistant emerged
i B
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isolates urge us to take infection prevention measures and to
conduct other large studies for appropriate empiric antibiotic

of 222 febrile neutropenic episodes. Pediatr Hematol
Oncol 2008;25:385-92.

choice. 16. Prabhash K, Medhekar A, Ghadyalpatil N, Noronha V,
Biswas S, Kurkure P, et al. Blood stream infections in
REFERENCES cancer patients: A single center experience of isolates

1. Archibald LK, McDonald LC, Nwanyanwu O, and sensitivity pattern. Indian J Cancer 2010;47:184-8.
Kazembe P, Dobbie H, Tokars J, et al. A Hospital- 17. Moyo S, Aboud S, Kasubi M, Maselle SY. Bacteria
Based Prevalence Survey of Bloodstream Infections in isolated from bloodstream infections at a tertiary
Febrile Patients in Malawi: Implications for Diagnosis hospital in Dar es Salaam, Tanzania — antimicrobial
and Therapy. The Journal of Infectious Diseases. 2000; resistance of isolates. S Afr Med J. 2010; 100:835-838.
181:1414-20. 18. Bachou H, Tylleskir T, Kaddu-Mulindwa DH, Tumwine

2. Ogunleye VO, Ogunleye AO, Ajuwape ATP, Olawole JK. Bacteraemia among severely malnourished
OM, Adetosoye Al. Childhood Septicaemia Due To children infected and uninfected with the human
Salmonella Species in Ibadan, Nigeria. African Journal immunodeficiency virus-1 in Kampala, Uganda. BMC
of Biomedical Research. 2005; 8:131-4. Infectious Diseases. 2006; 6:160.

3. Meremikwu MM, Nwachukwu CE, Asuquo AE, Okebe 19. Latif S, Anwar MS, Ahmad Al. Bacterial pathogens
JU, Utsalo SJ. Bacterial isolates from blood cultures of responsible for blood stream infection (BSI) and pattern
children with suspected septicaemia in Calabar, Nigeria. of drug resistance in A Tertiary Care Hospital of Lahore.
BMC Infect Dis. 2005; 5:110-5. Biomed BiochimActa. 2009; 25:101-5.

4. Ladhani S, Konana OS, Mwarumba S, English MC. 20. Kamga HLF, Njunda Al, Nde PF, Assob JCN, Nsagha
Bacteraemia due to Staphylococcus aureus. Arch Dis DS, Weledji P. Prevalence of Septicemia and Antibiotic
Child 2004; 89: 568-571 Sensitivity Pattern of Bacterial isolates at the University

5. Ayoola OO, Adebowale A, Adeyemo A and Osinusi Teaching Hospital, Yaoundé¢, Cameroon. Afr J
K. Predictors of bacteraemia among febrile infants in ClnExperMicrobiol. 2011; 12:2-8.

Ibadan, Nigeria. ] Health Popul Nutr 2002; 20: 223-229 21. Omoregie R, Egbe CA, Ogefere HO, Igbarumah,

6. Garg A, Anupurba S, Garg J, Goyal RK, Sen MR. Omijie RE. Effects of Gender and Seasonal Variation
Bacteriological Profile and Antimicrobial Resistance on the Prevalence of Bacterial Septicemia among Young
of Blood Culture Isolates from a University Hospital. Children in Benin City, Nigeria. Libyan J Med. 2009;
JIACM. 2007; 8:139-43. 4:153-157.

7. Clapp DW. Developmental regulation of the immune 22. Abrha A, Abdissa A, Beyene G, Getahun G, Girma T.
system. Semin Perinatol. 2006; 30:69-72. Bacteraemia among Severely Malnourished Children in

8. Wynn JL, Seed PC, Cotten CM. Does IVIg Jimma University Hospital, Ethiopia. Ethiop J Health
Administration Yield Improved Immune Function in Sci. 2011; 21:40-54.

Very Premature Neonates? J Perinatol. 2010; 30:635— 23. Mohammad A. Bacteremia among Jordanian children at
642. Princess Rahmah Hospital: Pathogens and antimicrobial

9. Sharma M, Yadav A, Yadav S, Goel N, Chaudhary U. susceptibility patterns. Iran J Microbiol. 2010; 2:23-27.
Microbial Profile of Septicemia in Children. Indian 24. Karki S, Rai GK, Manandhar R. Bacteriological
Journal for the Practicing Doctor. 2008; 5(4):9-10. Analysis and Antibiotic Sensitivity Pattern of Blood

10. Lodise, T.P., et al. Predictors of 30- day mortality among Culture Isolates in Kanti Children Hospital. J Nepal
patients with Pseudomonas aeruginosa bloodstream PaediatrSoc. 2010; 30:94.
infections: impact of delayed appropriate antibiotic 25. Mehta M, Dutta P, Gupta V. Antimicrobial susceptibility
selection. Antimicrob. Agents Chemother., 2007; 51: pattern of blood isolates from a teaching hospital in
3510 3515. North India. Jpn J Infect Dis. 2005; 58:174—176.

11. Owens, Jr. R.C. Antimicrobial stewardship: concepts
and strategies in the 21st century. Diagn. Microbiol. Source of Support: Nil; Conflict of Interest: None
Infect. Dis., 2008;61: 110 128. Phillips, S.E., Bradley,

J.S. 1990 Submitted: 13-01-2019; Accepted: 14-02-2019; Published: 25-02-2019

12. Murty DS, Gyaneshwari M. Blood cultures in paediatric
patients: A study of clinical impact. Indian Journal of
Medical Microbiology. 2007; 25:220-224.

13. Corless CE, Guiver M, Borrow R, Edwards-Jones
V, Fox AJ, Kaczmarski EB. Simultaneous detection
of Neisseria meningitidis, Haemophilus influenzae,
and Streptococcus pneumoniaein suspected cases of
meningitis and septicemia using real-time PCR. J
ClinMicrobiol. 2001; 39:1553-8.

14. Mehta M, Dutta P, Gupta V. Antimicrobial susceptibility
pattern of blood isolates from a teaching hospital in
North India. Jpn J Infect Dis. 2005; 58:174-176.

15. Bakhshi S, Padmanjali KS, Arya LS. Infections in
childhood acute lymphoblastic leukemia: An analysis

- 0

Volume 6 | Issue 2 | February 2019 | ICV:77.83 |

ISSN (Online): 2393-915X; (Print): 2454-7379




