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Trends in Bloodstream Infection in Tertiary Care Hospital: A Retrospective Cross-sectional 
Study
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ABSTRACT

Introduction: Bloodstream Infection is one of the leading causes of mortality and morbidity among various groups of patients 
in a developing country like Nepal. Identification of the bacteria and their susceptibility to commonly used antibiotics is very 
essential for the treatment of the patients. Aims: This study aims to analyze current trends in bloodstream infection by accessing 
their bacteriological profile and antibiotic susceptibility. Methods: This is a hospital-based retrospective analysis of blood cultures 
of patients suspected with bloodstream infection. We conducted a three years (January 2018 to January 2021) retrospective 
analysis of blood culture reports from patients suspected with bloodstream infection. Data of the laboratory reports were used to 
determine bloodstream infection, blood culture contamination, pathogen profile and antimicrobial resistance patterns. Results: 
Out of 12811 blood samples that were sent to microbiology laboratory for culture, 438 were positive cultures. The most common 
etiological agent causing Bloodstream Infection was found to be Salmonella Typhi with129 isolates (29.6%) followed by Escherichia 
coli (21.9%). There was a significant rise in resistance to most of the frequently used antibiotics. Conclusion: Salmonella Typhi is 
the most frequent bacteria to be isolated in Bloodstream Infection. Resistance towards different etiological agents of  Bloodstream 
Infection is alarmingly increasing every year. Resistance to frequently prescribed drugs should be of concern to the clinicians 
prescribing the drugs. 
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ORIGINAL ARTICLE

INTRODUCTION

Blood is a sterile body fluid. Presence of any kind of micro-
organism in blood due to various reasons might lead to 
Bloodstream Infection (BSI). BSI is a major cause of morbidity 
and mortality despite the availability of broad-spectrum 
antimicrobials and major advances of supportive care.1 

According to World Health Organization (WHO), around 20% 
of all global deaths is due to sepsis- which is a complication of 
BSI.2 Bacterial bloodstream infections are defined as presence 
of viable bacteria in bloodstream that can elicit immune 
response.1 Bacteria may enter the sterile parts of the body 
through bloodstream and the spread of toxins produced by 
these bacteria cause life-threatening consequences.4 Wide 
range of bacterial species cause BSI. Gram-positive bacteria 
Staphylococcus aureus, Coagulase-negative Staphylococci 
(CoNS), Streptococcus pyogenes, Streptococcus pneumoniae, 

Streptococcus agalactiae, and Enterococcus faecium and 
Gram-negative bacteria Escherichia coli, Pseudomonas 
aeruginosa and Klebsiella species are the common species of 
bacteria found to cause BSI.5,6 Emergence of MDR has created 
much hindrance in the treatment of patients with sepsis and 
infection caused by MDR organisms are leading to inadequate/
delayed treatment, resulting in adverse outcome of the patient 
being treated.7 The etiology of bloodstream infection has been 
poorly characterized in Nepal, which is mainly due to lack of 
required diagnostic tools.8 This study aims to find out current 
trend in etiologies of BSI and their antibiotic susceptibility 
patterns which will be very useful for proper empirical therapy 
of patients in future.

METHODS

This is a hospital-based retrospective study of blood cultures 
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over three years period from January 2018 to January 2021 at 
Dhulikhel Hospital. All the blood culture reports from patients 
attending different OPDs and admitted patients during above 
mentioned study period were collected from the Bacteriology 
unit of Department of Microbiology, Dhulikhel Hospital. Ethical 
clearance was obtained from Ethical Review Committee (IRC) 
of Kathmandu University School of Medical Sciences (KUSMS). 

Inclusion criteria: All the blood culture reports from January 
2018 to January 2021.

Exclusion criteria: Reports from timeframe other than the 
mentioned one and all the cultures except blood cultures

Procedure: Standard microbiological techniques were 
followed for the collection of blood samples and were placed 
in Bactec bottle (BD BactecPlus Aerobic/F Culture Vials for 
Adult BD BactecPeds Plus/F Culture Vials for children) and 
incubated at 37°C in BD Bactec FX40 Blood culture System. If 
there was growth on Bactec bottle on the second day, then 
it wassubcultured on Blood Agar (BA), Mc-Conkey's agar 
(MA) and Chocolate agar plates (HiMedia/Oxoid). BA and CA 
were kept on candle jars and all BA, CA and MA incubated at 
37°C for 18 to 24 hours. Periodic subculture was done after 
overnight incubation for up to five days. The obtained growth 
was identified by colony characteristics, gram staining and 
biochemical tests.9 Susceptibility of the isolates to different 
antibiotics were evaluated by using Kirby-Bauer disk diffusion 
method. Zone-sizes were measured and interpretation was 
done according to Clinical and Laboratory Standards Institute 
(CLSI) guidelines.10 

The culture reports were reviewed and stored in a computerized 
database (SPSS 16). Inconclusive results were excluded. 
Patient demography, bacterial isolates and their antimicrobial 
susceptibility patterns were included in the extracted data. 
Organisms like micrococcus species, Bacillus species and 
Polymicrobial organisms were considered contaminants.

RESULTS

During the period of three years, there were total of 12811 
blood samples suspected cases of BSI, among which 438 
showed growths after culture. Gram-negative bacteria 
accounted for 355/438 (81.05%) of BSI pathogens and gram-
positive bacteria was found in 73/438 (16.66%) of total BSI 
pathogens. The most common etiological agent was found 
to be Salmonella Typhi (29.6% of all the positive cultures) 
followed by Escherichia coli (21.9%). Majority of gram-negative 
bacteria belonged to Salmonella Typhi and gram-positive 
bacteria belonged to Staphylococcus aureus. (Table I). Female 
dominance was seen with male: female ratio of 53:47. (Table I 
I). Children of age group 2-15 years and adults of age group 16-
65 years were found to be most affected (21.77% and 53.65% 
respectively) (Table III)

Trends in Organism isolation and antibiotic susceptibility 
patterns:

We looked through antibiotic resistance pattern over 3 years 
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for significant trends.  There was significant rise in resistance to 
all the antibiotics except Azithromycin and Cotrimoxazole. We 
observed a trend towards increasing frequency of resistance 
to all the antibiotics except Azithromycin and Cotrimoxazole 
(Table IV, Table V, Figure I). Another figure shows MDR of 
commonly isolated organisms from 2018 to 2021(Figure II). 
Organism wise, there is a trend towards increasing number 
of Escherichia coli and Enterococcus spp. No other organism 
isolates varied growth years.

Organisms Numbers Percentage (%)

GRAM-NEGATIVE BACTERIA

Salmonella Typhi 130 29.68

Salmonella Paratyphi 41 8.81

Escherichia coli 96 21.91

Klebsiellapneumoniae 69 10.75

Klebsiellaoxytoca 4 0.91

Enterobacter spp 6 1.36

Acinetobacter spp. 6 1.36

Pseudomonas aeruginosa 3 0.64

GRAM-POSITIVE BACTERIA

Staphylococcus aureus 23 5.25

Streptococcus pneumonia 15 3.42

Streptococcus species 3 0.68

Enterococcus species 15 3.42

CoNS 7 1.59

MRSA 6 1.36

MR CoNS 3 0.64

Alpha-hemolytic streptococcus 1 0.22

Total 438 100

Table I: Frequency of blood culture isolates

Gender Numbers Percentage (%)

Male 207 47

Female 231 53

Total 438 100

Table II. Distribution among gender 

Age-group Number Percentage (%)

0-1 57 14.01

2-15 91 21.77

16-65 235 53.65

>65 45 10.57

Total 438 100

Table III: Age-wise distribution
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AMP 50 66.66 74.35 100 94.5 NT 3.6 05.40

AK 33.33 50 33.33 33.33 14.5 0 0 0

AMC 0 25.0 69.2 33.3 64 NT 33.3 33.3

AZT 0 NT 40 0 NT NT 8.2 28.5

CIP 25 20 53.4 100 49.1 NT 56.7 28.6

CTX 66.6 50 75 66.6 68.7 100 37.5 33.3

COT 0 NT 0 NT NT NT 2.7 0

CFX 66.6 0 55.1 0 68 NT 5.3 2.6

CTZ 0 0 0 NT 100 0 NT NT

CTR 66.6 40 50 100 64.4 NT 3.3 2.56

CFU 100 0 76 100 96.96 NT 0 0

GEN 33.3 15.6 32.4 33.3 45.8 0 3.2 0

IMI 100 0 NT 0 22.2 0 0 0

MERO 100 0 20.4 0 25 NT 0 0

NA 100 NT 75 NT NT NT 90.5 91.8

PTZ 25 0 NT 100 28.5 0 0 0

Table IV: Percentage resistance among gram-negative organisms

A-
he

m
ol

yt
ic

 
St

re
pt

oc
oc

cu
s

CO
N

S

En
te

ro
co

cc
us

 sp
p.

M
R 

Co
N

S

M
RS

A

S.
 a

ur
eu

s

S.
 p

ne
um

on
ia

e

St
re

pt
oc

oc
cu

s s
pp

AZT NT NT 50 0 100 0 0 NT

AMP 0 NT 76.9 0 0 50 0 100

GEN NT 0 100 NT 25 0 100 NT

CLD NT 0 100 NT 100 20 NT NT

VA 0 NT 8.3 0 0 NT 0 50

ERY NT 0 NT NT 100 40 100 NT

PTZ NT NT 69.2 NT NT 0 0 0

CTX NT NT 100 NT 100 25 NT NT

COT 0 NT 0 0 20 25 100 0

CIP NT 0 90.9 0 50 42.8 0 0

Table V: Percentage resistance among gram-positive organisms

AMP= Ampicillin, AMC= Amoxyclav, AK= Amikacin, AZT=Azithromycin, 
CIP=Ciprofloxacin, CTX= Cefotaxime, COT= Cottrimoxazole, 
CFX=Cefixime, CTZ=Ceftazidime, CTR= Ceftriaxone, CFU=Cefuroxime, 
GEN= Gentamicin, IMI=Imipenem, MERO=Meropenem, 
NA=Nalidixic Acid, PTZ=Piperacillin-Tazobactam, CLD=Clindamycin, 
VA=Vancomycin, ERY= Erythromycin. 

Figure1: Trends of Antibiotic resistance pattern over 3 years (%)

Figure 2 : Multidrug Resistance in commonly isolated organisms (%)

Figure 3 : Trends in organism isolation over a period of 3 years ( %)
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DISCUSSION

Our study has shown bloodstream infections accounted for 
3.41 % of total blood cultures. Similar study conducted in 
Western Nepal has reported 6% of culture positivity8 and 
13.3% in a teaching hospital of Nepal, a year later.15 Other 
studies have shown much higher rates of BSI.5,11,12

The incidence of BSI varied significantly among different age 
groups, where adults of age group 16-65 years were mostly 
affected followed by 2-15 years. Most of the studies on sepsis 
have shown infants as more susceptible11-14 which is not in 
accordance with our study. Among the organisms responsible 
for BSI, 83.21% were caused by gram negative and 16.06% 
by gram-positive organisms. This is comparable to other 
studies where infection caused by gram-negative organisms 
have predominated the study.5,8,11,15 In contrast to majority of 
studies, in a study done in Ghana, gram-positive organisms 
have accounted for most of the positive cultures. 

Salmonella Typhi was the most frequent organism to be isolated 
in our study (30.9%) which indicates enteric fever as a rising 
health problem in Nepal. Other bacterial isolates belonging 
to Enterobacteriaceae were Salmonella Paratyphi (9.8%), 
Escherichia coli (23.3%) and Klebsiella pneumoniae (16.5%). 
Similar high incidence of Enterobacteriaceae has been reported 
in a study done in Nepal and India.8,16 Lower percentage of 
isolation Enterobacteriaceae has been reported in previous 
studies done in Nepal.13,15 Isolation of organisms with high 
resistance to antibiotics like Acinetobacter spp. (1.4%) was also 
observed. These organisms are found to be associated with 
hospital acquired infections17,19 and high degree of resistance 
to wide range of antibiotics.17-19 Very high resistance of Nalidixic 
Acid-a type of Quinolone, to Salmonella Typhi and Salmonella 
Paratyphi (90.5% and 91.8%) has been observed in this study. 
Also, drugs belonging to Fluoroquinolone like Ciprofloxacin has 
shown 56.8% of resistance in our study, which is quite alarming 
because Quinolone and Fluoroquinolone were once effective 
drugs for Salmonella Typhi and Salmonella Paratyphi before 
the emergence of NARST (Nalidixic Acid resistant Salmonella 
Typhi).24-27 

An alarming observation in our study is the increasing trend 
towards resistance to most of the frequently used antibiotics 
over 3 years review period. This resistance may be due to 
haphazard use of antibiotics through self-medication from 
over-the-counter drugs, which is very common in Nepal. More 
than 95% of typhoid bacilli are susceptible to Aminoglycosides, 
Cotrimoxazole and Cephalosporins (table) which is similar to a 
study done in a peri-urban area of Nepal.15  Number of CoNS 
in our study was 7(1.7%). Although small in number, CoNS 
is considered to be an emerging pathogen in BSI and CoNS 
when isolated in blood culture needs to be evaluated as it is 
one of the most common nosocomial BSI.20-22 As CoNS is also 
a skin commensal, it is very important to distinguish between 
contaminant and possible pathogen.23 Patients with prosthetic 
devices like pacemakers, orthopedic implants, prosthetic heart 
valves, IV catheters etc. are at risk for CoNS infection.20 Hence, 
only one isolate was further proceeded for AST during this 
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time period and the isolate was sensitive to all the antibiotics 
that were tested. 

LIMITATIONS

This study was conducted in one hospital setting; it would have 
been more informative if it covered other areas of the country 
as well. Also, a more detailed study in multidrug resistance 
could not be performed because this was a retrospective study 
and samples had already been discarded. 

CONCLUSION

Salmonella Typhi is the most frequent bacteria to be isolated 
in BSI. Considering the findings, it can be concluded that 
antibiotic resistance towards different etiological agents of BSI 
is alarmingly increasing every year. Resistance to frequently 
prescribed drugs like cephalosporins, aminoglycosides and 
fluoroquinolones should be of concern to the clinicians 
prescribing the drugs. We recommend medical personnel 
involved in prescribing antimicrobial drugs to consider current 
effective antibiotics. 

ACKNOWLEDGEMENTS

We would like to thank Department of Microbiology, Dhulikhel 
Hospital for their information and help. We would also like to 
thank Dr. Pragya Shrestha and Dr. Sunima Maskey and Dr. Niva 
Chitrakar for their suggestions and support.

REFERENCES

1.  Laupland KB, Church DL. Population-based epidemiology and 
microbiology of community onset bloodstream infections. 
Clin Microbiol Rev.2014;27(4):647-64. 

2.  WHO. Sepsis. World Health Organization. 2020.

3.  Alemnew B, Biazin H, Demis A, Reta MA. Bacterial Profile 
Among Patients with Suspected Bloodstream Infections 
in Ethiopia. A Systemic Review and Meta-Analysis. Int J 
Microbiol. 2020; 2020:8853053. 

4.  Franco-Paredes C. Bloodstream Infections. Core Concepts in 
Clinical Infectious Diseases. 2016.

5.  Dagnew M, Yismaw G, Gizachew M, Gadisa A, Abebe T, 
Tadesse T, Alemu A, Mathewos B. Bacterial profile and 
antimicrobial susceptibility pattern in septicemia suspected 
patients attending Gondar University Hospital, Northwest 
Ethiopia. BMC Res Notes. 2013; 6:283.  

6.  Diekema DJ, Hsueh P-R, Mendes RE, Pfaller MA, Rolston 
KV, Sader HS, Jones RN. The microbiology of bloodstream 
infection: 20-year trends from the SENTRY antimicrobial 
surveillance program. Antimicrob Agents Chemother. 
2019;63(7):e00355-19. 

7.  Anderson DJ, Engemann JJ, Harrel LJ, Carmelli Y, Reller LB, 
Kaye KS.Predictors of mortality in patients with bloodstream 
infection due to ceftazidime-resistant Klebsiella pneumoniae. 
Antimicrob Agents Chemother.2006;50(5):1715–20. 



JNGMC  Vol. 19   No. 2  December 202152

8.  Bhatta DR, Gaur A, Supram H. Bacteriological profile of 
blood stream infections among febrile patients attending 
a tertiary care center of Western Nepal. Asian J Med Sci. 
2013;4(3):92–8. 9. Watt B, Miles RS, Collee JG. Tests for 
identification of bacteria. Practical Medical Microbiology. 
14th ed. New York: Churchill Livingstone; 1996;131-50.

10.  Clinical Laboratory Standards Institute (CLSI). Performance 
standards for antimicrobial disk susceptibility tests. 
Approved Standard, 9th ed. CLSI document M2-A9. CLSI: 
Wayne PA, USA; 2006.

11.  Nkrumah NO, Labi AK, Addison NO, Labi JEM, Awuah-
Mensah.G.Trends in paediatric and adult bloodstream 
infections at a Ghanaian referral hospital: a retrospective 
study. Ann Clin Microbiol Antimicrob. 2016;15:49. PMID  

12.  Labi AK, Obeng-Nkrumah N, Bjerrum S, Enweronu-Laryea 
C, Newman MJ. Neonatal bloodstream infections in a 
Ghanaian Tertiary Hospital: Are the current antibiotic 
recommendations adequate. BMC Infect Dis. 2016;16:598.

13.  Pandit BR, Vyas A. Clinical symptoms, pathogen spectrum, 
risk factors and antibiogram of suspected neonatal sepsis 
cases in tertiary care hospital of Southern part of Nepal: 
A descriptive cross-sectional study. J Nepal Med Assoc. 
2020;58(232):976–82.  

14.  Pokhrel B, Koirala T, Shah G, Joshi S, Baral P. Bacteriological 
profile and antibiotic susceptibility of neonatal sepsis in 
neonatal intensive care unit of a tertiary hospital in Nepal. 
BMC Pediar. 2018;18:208. PMID 

15.  Shrestha S, Amatya R, Shrestha RK, Shrestha R. Frequency 
of blood culture isolates and their antibiogram in a teaching 
hospital. J Nepal Med Assoc. 2014;52(193):692-7.  

16.  Arora U, Devi P. Bacterial profile of blood stream infections 
and antibiotic resistance pattern of isolates. JK Sci. 
2007;9(4):186-90. 

17.  Tjoa E, Moehario LH, Rukmana A, Rohsiswatmo R 
.Acinetobacter baumannii: Role in blood stream infection 
in neonatal unit, Dr. Cipto Mangunkusumo hospital, Jakarta, 
Indonesia. Int J Microbiol. 2013; Article ID 180763.  

18.  Parka GE, Kanga CI, Chab MK, Choa SY, Seoka H, Leea JH, 
Kima JY, Haa YE, Chunga DR, Pecka KR, Leec NY, Song JH. 
Bloodstream infections caused by Acinetobacter species 
with reduced susceptibility to tigecycline: clinical features 
and risk factors. Int J Infect Dis. 2017; 62:26–31.  

19.  Chopra T, Marchaim D, Awali RA, Krishna A, Johnson P, 
Tansek R, Chaudary K, Lephart P, Slim J, Hothi J, Ahmed H, 
Pogue JM, Zhao JJ, Kaye KS. Epidemiology of bloodstream 
infections caused by Acinetobacter baumannii and impact 
of drug resistance to both carbapenems and ampicillin-
sulbactam on clinical outcomes. Antimicrob Agents 
Chemother. 2013;57(12):6270–5. PMID 

20.  Tufariello JM, Lowy FD. Infection due to coagulase-
negative staphylococci: Epidemiology, microbiology, and 
pathogenesis. Uptodate. 2020.

21.  Hebeisen UP, Atkinson A, Marschall J, Buetti N. Catheter-
related bloodstream infections with coagulase-negative 

Staphylococci: are antibiotics necessary if the catheter is 
removed. Antimicob Resist Infect Control.2019;8:21.  

22.  Sidhu SK, Malhotra S, Devi P, Tuli AK. Significance of coagulase 
negative Staphylococcus from blood cultures: persisting 
problems and partial progress in resource constrained 
settings. Iran J Microbiol.  2016;8(6):366–71.  PMID 

23.  Becker K, Heilmann C, Peters G. Coagulase-Negative 
Staphylococci. Clin Microbiol Rev. 2014; 277(4):870-926.  

24.  Effa EE, Lassi ZS, Critchley JA, Garner P, Sinclair D, Olliaro 
PL, Bhutta ZA. Fluoroquinolones for treating typhoid and 
paratyphoid fever (enteric fever). Cochrane Database Syst 
Rev. 2011;10:CD004530. PMID 

25.  Thaver D, Zaidi AKM, Critchley J, Azmatullah A, Madni SA, 
Bhutta ZA. A comparison of fluoroquinolones versus other 
antibiotics for treating enteric fever: meta-analysis. BMJ. 
2009;338: b1865  

26.  Song Q, Xu Z, Zhang Overview of the development of 
quinolone resistance in Salmonella species in China. 2017; 
2018(11):267-274. 

27.  Kadhiravan T, Wig N, Kapil A, Kabra SK, Renuka K, Misra 
A. Clinical outcomes in typhoid fever: adverse impact of 
infection with nalidixic acid-resistant Salmonella Typhi. BMC 
Infect Dis. 2005;5:37. 

Ranjit et al.: Trends in Bloodstream Infection in Tertiary Care Hospital: A Retrospective Cross-sectional Study


