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 Abstract:

Background: Timely understanding of bacterial profiles and the change of antimicrobial resistance 
provide an important guidance for effective and optimized use of antibiotics in local healthcare systems. 
Objective: The purpose of this study was to compare of bacterial etiology with antibiogram of blood 
stream infection between adult and paediatric. Methodology: This cross-sectional study was conducted 
in the department of Microbiology at Monno Medical College, Manikganj, Bangladesh during the period 
from January 2019 to December 2019 for duration of one year. In adult and pediatric patient blood 
was collected according to blood collection guidelines and inoculated into BacT/ALERT FA plus and 
BacT/ALERT PF plus aerobic blood culture bottles respectively. After collection these bottles were 
immediately incubated in BacT/ALERT 3D (manufactured by bioMerieoux, France) a fully automated 
blood culture system. Antimicrobial susceptibility test was done for all isolated bacteria by disc diffusion 
method. Result: A total number of 178 patients were recruited, among them 12 (7%) yielded growth of 
different bacteria. The culture positive cases were found in 7 (4%) in Paediatric group and 5 (3%) in adult 
age group. The most predominant identified bacteria in Paediatric group was Escherichia Coli which 
showed highly sensitive to imipenum, amikacin, linezolid, gentamicin (n=3, 100%). In adult group the 
most predominant isolated bacteria was Streptococci species which showed high sensitive to imipenum, 
linezolid, gentamicin 4 (80%) considerable sensitive to ciprofloxacin, tetracycline, cefotaxime, cefuroxime 
3(60.0%). Conclusion: In conclusion the most common bacteria isolated from blood stream infection in 
adult and paediatric group are Streptococci species and Escherichia Coli respectively.
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Introduction:

The effectiveness of antibiotics is threatened globally 
for the reason of widespread resistant bacteria. 
Blood stream infections range from self-limiting 

infections to life threatening sepsis that requires 
rapid and aggressive antimicrobial treatment.   For 
blood stream infections, wide spectrum of organisms 
has been described and this spectrum is depend 
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to geographical alteration1. The wide spread of 
resistant bacteria has become a major threat to 
reduce the effectiveness of antibiotics worldwide2. 
Especially in the developing world the emergence 
of multi resistant organisms is escalating3. Annually 
approximately 200,000 cases of bacteremia occur 
with mortality rates ranging from 20-50% worldwide. 
Blood stream infection is the eighth leading cause of 
mortality where in the United States 17% of death 
occurs in every year4. However BSI also accounts 
for about 10-20% of all nosocomial infections4. 
In many studies a wide range of bacteria has been 
described in febrile patients including Gram negative 
bacteria such as  Escherichia coli, Pseudomonas 
aeroginosa, Klebsiella species, Neisseria 
meningitidis, Haemophilus influenzae, and Gram 
positive such as Coagulase negative Staphylococci 
(CONS),  Staphylococcus aureus,  Streptococcus 
pneumoniae, Streptococcus pyogenes, Streptococcus 
agalactiae and Enterococcus faecium.
The knowledge of epidemiological and antimicrobial 
susceptibility pattern against common pathogens is 
elucidating for selection to antibiotics. Geographical 
location and changes in time is influence the 
predominance of either the Gram positive or Gram 
negative bacterial. Whenever it also is influence the 
antibiotic susceptibility pattern by location and time. 
Some bacteria commonly isolated include Escherichia 
coli, Klebsiella pneumonia, Enterobacter species, 
Pseudomonas aeruginosa and Staphylococcus 
aureus5. In almost all cases, before the reports of 
blood culture are available antimicrobial therapy is 
initiated empirically (irrational use of antibiotics). To 
reduce the high mortality and morbidity associated 
with septicemia, appropriate choice of empiric 
therapy is of importance6. The circumstance may 
have been effective prior to the wide spread of 
resistant microorganisms. 

Antimicrobial resistant bacteria cause different 
kind of infection which are responsible for prolong 
the hospital stay with the risk of death leading to 
requirements of more expensive antibiotics for 
their treatment. However, a guide for the selection 
of appropriate antibiotics for treating patient 
is mandatory, due to robust the serious risks of 
multidrug resistant organisms. The assistance of an 
effective laboratory helps to prevent AMR instead 
of depending on empirical therapy. Effectiveness 
of antibiotics becomes rapidly deteriorated due to 
increase antimicrobial resistance (AMR) globally. 

Mortality and morbidity become high due to treatment 
failures and a lack of effective therapy as because of 
AMR. Information on infection epidemiology and 
antimicrobial resistance patterns is a condemnatory 
to aid physicians empirically treats life-threatening 
infectious illnesses. High use of antibiotics correlates 
with the increasing rate of AMR7. As required by the 
WHO, there is a global demand to increase awareness 
about antimicrobial resistance8. This awareness 
and monitoring of AMR will decrease the bacterial 
resistance rate, will help for the selection of suitable 
antibiotics, and will reduce hospitalization, treatment 
costs as well as the death rate9. The purpose of this 
study was to compare of bacterial etiology with 
antibiogram of blood stream infection between adult 
and Paediatric.

Methodology:

Study Settings and Population: This cross-
sectional study was conducted in the department 
of Microbiology at Monno Medical College, 
Manikganj, Bangladesh. This study was carried out 
during the period from January 2019 to December 
2019 for duration of one year. A total number of 
178 patients were selected both outdoor & indoor 
patient irrespective of age, sex, growth positivity and 
antibiotic susceptibility. Adult and Paediatric group 
was selected on the basis of age demarcation which 
was 12 years.  Patients who were taking antibiotics 
within last 14 days those were excluded in this study. 
Informed written consent was taken from all patients 
or their legal guardians before specimen collection. 

Study Procedure: In adult patient 20ml blood 
was collected from patient using strict aseptic 
precautions and inoculated immediately into BacT/
ALERT FA plus aerobic blood culture bottles with 
0.025% of sodium polyanethol sulfonate (SPS) 
as anticoagulant. In pediatric cases blood was 
collected based on weight of the patient and blood 
to broth ratio (1:10) which was inoculated in BacT/
ALERT PF plus pediatric blood culture bottles. After 
collection these bottles were immediately incubated 
in BacT/ALERT 3D (manufactured by bioMerieoux, 
France) a fully automated blood culture system for 
detection of growth in blood culture. In case of a 
positive growth, the BacT/ALERT automatically 
gives an alert. The positive bottles were then 
subculture on Blood Agar, Chocolate Agar and 
MacConkey Agar (HiMedia Laboratories Pvt. 
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Limited, India) and then incubated aerobically at 
37°C for 24 h. Standard microbiological methods 
were applied for the identification of the bacterial 
species10. All the isolated organisms were identified by 
their colony morphology, staining characters and further 
confirmed by relevant biochemical tests. Susceptibility 
to antimicrobial agents of all isolates was done by 
Kirby Bauer modified disc diffusion technique using 
Mueller Hinton agar plates and zones of inhibition 
were interpreted according to CLSI guidelines11,12. 
Antibiotic discs such as cefotaxime (30µg), ceftriaxone 
(30µg), amoxicillin (20µg), ciprofloxacin (5µg), 
cefuroxime (30µg), amikacin (30µg), azythromyin 
(15µg) , gentamicin (10µg), doxycycline (30µg), 
nalidixicacid (30µg), tetracycline (30µg), cefixim 
(30µg), imipenem (10µg), nitroflurantoin (300µg), 
vancomycin (30µg⁄disc), linezolid (30µg⁄disc), 
sulphamethozazole+trimethoprim (25 µg). 

Statistical Analysis: All data were processed and 
analyzed with the help of IBM SPSS (Statistical 
package for Social Sciences) Version 22.0. 
Quantitative data were expressed as mean and standard 
deviation and qualitative data as frequency and 
percentage. Association was analyzed by Pearson’s 
Chi square (X2) test. A probability (p) value of <0.05 
was considered statistically significant. Binary 
Logistic regression has been done to calculate crude 
odds ratio. The significance level was established as 
P less than 0.05 and 95% confidence intervals (CI) 
were used as odds ratio (OR) estimates. 

Ethical Clearance: Approval of the research protocol 
and ethical permission were obtained from the Ethics 
Review Committee of Monno Medical College, 
Manikganj with Letter No: momc/erc/2018/19707.

Result:

A total number of 178 patients were recruited after 
fulfilling the inclusion and exclusion criteria. Among 
them adult participants were predominant 91(51%) 
and Paediatric participants were 87(49%) (Figure I)

Among 87 Paediatric patients male participants were 
predominant than female which was 54(62.1%) and 
33(37.9%) respectively. About 91 adult patients 
male participants were predominant than female 
which was 47(51.6%) and 44(48.4%) respectively. 
The association between gender and Paediatric & 
adult group did not differ statistically significantly (P 
=0.161) (Table 1).

Figure I: Pie chart showing Distribution of 
Participants.

Table 1: Distribution & percentage of gender 
among child & adult group

Gender
Group

Total P value
Paediatric Adult

Female 33(37.9%) 44(48.4%) 77(43.3%)

0.161Male 54(62.1%) 47(51.6%) 101(56.7%)

Total 87(100.0%) 91(100.0%) 178(100.0%)

Chi- Square (X2) test was performed to see the 
association. P≤0.05 was determined as level of 
significance.

Among 178 cases, 12 (7%) yielded growth of 
different bacteria (Figure II). Among them culture 
positive cases were found 7 (4%) in Paediatric group 
and 5 (3%) in adult group. On statistical analysis the 
association between culture findings in Paediatric and 
adult age group did not differ significantly (P= 0.73).

Table2: Showing the culture positivity among group

Culture 
Findings

Group
Total P value

Paediatric Adult

Culture  
Negative 80(92.0%) 86(94.5%) 166(93.3%)

0.73Culture  
Positive 7(8%) 5(5.5%) 12(7%)

Total 87(100.0%) 91(100.0%) 178(100%)

Chi- Square (X2) test was performed to see the 
association. P≤0.05 was determined as level of 
significance.

The most frequently isolated bacteria in Paediatric 
group were Escherichia coli 3(100%) and in adult 
group were Streptococcus 3(60%). Staphylococcus 
aureus were in equal number in both groups (Table 3).
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Table 3: Bacterial isolates in Child & Adult group

Isolated Bacteria
Group

Total P value
Child Adult

Staphylococcus 
aureus 2(50.0%) 2(50.0%) 4(100.0%)

  0.229Streptococci 2(40.0%) 3(60.0%) 5(100.0%)

Escherichia coli 3(100.0%) 0(0.0%) 3(100.0%)

Total 7(58.3%) 5(41.7%) 12(100.0%)

The most predominant identified bacteria in 
Paediatric group was Escherichia Coli which showed 
highly sensitive to imipenum, amikacin, linezolid, 
gentamicin 3(100%).They showed moderate 
sensitive to sulfamethoxzole 2 (66.7%) and low 
sensitive to amoxycillin, ciprofloxacin, tetracycline, 
cefotaxime, cefuroxime 1(33.3%).(Table:4 )
Table 4: Showing antibiotic sensitivity pattern of 
the isolated bacteria.

Name of Antibiotics

Name of bacteria

TotalStaphylococcus 
aureus (4)

Streptococci 
(5)

Escherichia 
coli (3)

Amikacin 0(0.0%) 2(40.0%) 3(100.0%) 5

Amoxycillin 1(25.0%) 0(0.0%) 1(33.3%) 2

Azythromyin 0(0.0%) 3(60.0%) 0(0.0%) 3

Cefixim 2(50.0%) 0(0.0%) 0(0.0%) 2

Cefotaxime 1(25.0%) 3(60.0%) 1(33.3%) 5

Ceftriaxone 3(75.0%) 3(60.0%) 1(33.3%) 7

Cefuroxime 2(50.0%) 0(0.0%) 0(0.0%) 2

Ciprofloxacin 3(75.0%) 3(60.0%) 1(33.3%) 7

Doxycycline 3(75.0%) 1(20.0%) 0(0.0%) 4

Gentamicin 4(100.0%) 4(80.0%) 3(100.0%) 11

Imipenum 3(75.0%) 4(80.0%) 3 (100.0%) 10

Linezolid 3(75.0%) 4(80.0%) 3(100.0%) 10

Nalidixic Acid 1(25.0%) 0(0.0%) 0(0.0%) 1

Nitroflurantoin 2(50.0% ) 2(40.0%) 0(0.0%) 4

Sulphamethoxazole 0(0.0%) 1(20.0%) 2(66.7%) 3

Sulphamethozazole+ 
Trimethoprim 1(25.0%) 0(0.0%) 0(0.0%) 1

Tetracycline 2(50.0%) 3(60.0%) 1(33.3%) 6

Vancomycin 1(25.0%) 1(20.0%) 0(0%) 2

Total 4 5 3 12

In adult group the most predominant isolated bacteria 
was Streptococci which showed high sensitive to 
imipenum, linezolid, gentamicin 4 (80%). They 
showed moderate sensitive to ciprofloxacin, 
tetracycline, cefotaxime, cefuroxime 3 (60%) 

and low sensitive to amikacin, nitroflurantoin 2 
(40%) and considerable towards vancomycin, 
sulfamethoxzole, doxycycline,   1(20%). Another 
isolated bacteria was Staphylococcus aureus 
which found in equal number in both group. They 
showed highly sensitive to gentamicin 4(100%) 
and considerable towards to imipenum, linezolid, 
ciprofloxacin, cefuroxime, doxycycline (N=3, 
75%). Moderate sensitive to tetracycline, cefixim, 
cefuroxime, nitroflurantoin 2(50%) and low sensitive 
to vancomycin, amoxycillin,cefotaxime, nalidixic 
acid, sulphamethozazole +trimethoprim 1(25%).
(Table:4)
Table 5: Comparism of Gram positive & Gram 
negative bacteria isolated from blood in relation 
with antibiotic sensitivity.

Name of Antibiotics
Gram 

positive 
bacteria

Gram
Negative 
bacteria

Odds Ratio

Amikacin 2 3 2.50(0.85-7.31)

Amoxycillin 1 1 4.00(0.16-95.75)

Azithromycin 3 0 0.66(0.42-1.05)

Cefixime 2 0 0.70(0.46-1.05)

Cefotaxime 4 1 0.62(0.40-9.65)

Ceftriaxone 6 1 0.25(0.16-3.99)

Cefuroxime 2 0 0.70(0.46-1.05)

Ciprofloxacin 6 1 0.25(0.01-3.99)

Doxycycline 4 0 0.62(0.36-1.06)

Gentamicin 8 3 1.37(0.95-1.97)

Imipenum 7 3 1.42(0.95-2.14)

Linezolid 7 3 1.42(0.95-2.14)

Nalidixic Acid 1 0 0.72(0.50-1.04)

Nitroflurantoin 4 0 0.62(0.36-1.06)

Sulphamethoxazole 1 2 16(0.66-383.02)

Sulphamethozazole+ 
Trimethoprim 1 0 0.72(0.50-1.04)

Tetracycline 5 1 0.40(0.26-6.17)

Vancomycin 2 0 0.70(0.46-1.05)

Binary Logistic regression has been done to calculate 
crude odds ratio 
Discussion:

Blood culture is the most widely used diagnostic 
tool for the detection of bacteremia. It is the most 
important way to diagnose the etiology of bloodstream 
infections and sepsis and has major implications 
for the treatment of those patients. Blood stream 
infections are among the most common infections 
both in the community and hospital. However the 
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treatment in community-acquired patients is usually 
planned empirically. Especially in hospitalized 
patients infections antibiotic susceptibility tests 
are particularly obtained for the management of 
infection. The success of treatment depends on the 
results of antibiotic susceptibility tests provided by 
clinical microbiology laboratories.

Blood culture positivity has been seen quite similar 
to Gohel et al (9.2%)13 and Mehta et al. (9.94%)14. 
In this study the adult participants were predominant 
than child participants. About 87 patients were child 
of which male were predominant than female. The 
culture positive cases were found 7 (4%) in Paediatric 
group. The incidence of neonatal septicemia is 
variable because it depends on various factors like 
gestational age, fetal birth weight, maternal nutrition, 
perinatal care, hygienic conditions, child health care 
facilities.15 blood culture is the gold standard for 
diagnosis of septicemia for the isolation of bacterial 
agent. The prevalence of bacterial profile of blood 
cultures and their susceptibility patterns in an area, 
provide guidance to start empirical treatment which 
is the cornerstone in the management of sepsis.

In this study 91 patients were adult among them male 
are predominant and culture positive cases 5 (3%). 
The association between gender and Paediatric & 
adult group did not differ significantly (P =0.161). A 
positive blood culture either establishes or confirms 
that there is an infectious etiology for the patient’s 
illness. A positive blood culture also provides the 
etiologic agent for antimicrobial susceptibility 
testing, enabling optimization of antibiotic therapy. 
Sepsis is one of the most significant challenges in 
critical care, and early diagnosis is one of the most 
decisive factors in determining patient outcome. 
Early identification of pathogens in the blood can 
be a crucial step in assuring appropriate therapy, 
and beginning effective antibiotic therapy as early as 
possible can have a significant impact on the outcome 
of the disease.

In this study 12 (7%) yielded growth of different 
bacteria. Among them 7 (4%) were found in 
Paediatric group. The most predominant identified 
bacteria in Paediatric were Escherichia Coli 3 
(100%), Staphylococcus aureus and Streptococcus 
2 (50%). Similarly, prevalence of Gram negative 
bacterial etiology of septicemia in children has been 
recorded by several other authors16-17. On the other 

hand, some study has been recorded preponderance 
of S. aureus as bacterial cause of septicemia in 
neonates 16,18. Thus, predominance of either the 
gram positive or gram negative bacteria isolates is 
influenced by geographical location and changes in 
time.16 In adult group the most frequently isolated 
bacteria were Streptococcus 3 (60%), Staphylococcus 
aureus 2 (50%) and none are Gram negative bacteria. 
The study of Gohel et al has been reported that the 
positive blood cultures were obtained in 9.2% of 
cases of which Gram positive bacteria accounted for 
58.3% of cases with S. aureus predominance. 

According to antimicrobial susceptibility pattern 
to different antibiotics, Escherichia Coli was 
showed highly sensitive to imipenum, amikacin, 
linezolid, gentamicin 3(100%) and low sensitive to 
amoxycillin, ciprofloxacin, tetracycline, cefotaxime, 
cefuroxime 1(33.3%). The most sensitive drugs 
for Gram negative bacteria were imipenum, 
gentamicin19 and low sensitive to quinolones, 
penicillins, and cephalosporins13. In adult group the 
most predominant isolated bacteria was Streptococci 
which showed high sensitive to imipenem, linezolid, 
gentamicin 4 (80%) and subsequent sensitive to 
ciprofloxacin, tetracycline, cefotaxime, cefuroxime 
3 (60%). Badulla et al20  and other study has been 
showed that the most sensitive drugs for Gram 
positive isolates were tetracycline, clindamycin, 
daptomycin, linezolid, carbapenems, colistin, and 
aminoglycosides. This finding is an indication of 
the irrational use of new and strong antibiotics for 
simple infectious or even viral diseases that leads to 
widespread bacterial resistance to these antibiotics. 
This result is aligned with 2014 WHO reports21.

The resistance to the antibiotics is used in the 
treatment of these infections that causes treatment 
failure. Regular surveillance studies will enable the 
identification of ideal option in the treatment and 
prevention of treatment failures that caused by AMR. 
In order to perform a successful surveillance, the 
antibiogram data should be obtained with a sensitive, 
specific and reliable method22. 

Conclusion:

In the present study male participants are 
predominant in both Paediatric & adult group. The 
most predominant identified bacteria in Paediatric 
group were Escherichia Coli and in adult group 
were Streptococci which showed highly sensitive 
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to imipenem, amikacin, linezolid, and gentamicin. 
However most of the pathogens isolated from blood 
showed high rate of resistance to most commonly 
used antibiotics. The study indicates the common 
antibiotic resistance pattern in the study area, and 
potentially helps in prescribing decisions avoiding 
the misuse of appropriate antibiotics. A rational use 
of antibiotics especially in this tender age group 
in order to achieve a relative high level antibiotic 
activity against the offending bacterial organisms 
was recommended.

Funding: This research did not receive any specific 
grant from funding agencies in the public, commercial 
or not-for-profit sectors.

Conflict of interests: Authors declare that they have 
no conflict of interests. 

Contribution to authors: Tarana Jahan had full 
access to all of the data in the study and takes 
responsibility for the integrity of the data and the 
accuracy of the data analysis.

Concept and design: Tarana Jahan, Md. Abdullah 
Yusuf, Sazzad Bin Shahid

Acquisition, analysis, or interpretation of data: All 
authors.

Drafting of the manuscript:  Tarana Jahan, Kajol 
Akter, Anika Farzin.

Statistical analysis:  Tarana Jahan, Md. Abdullah 
Yusuf

Administrative, technical, or material support:  
Siddika Khatun, S.M. Moniruzzaman

Supervision: Md. Abdullah Yusuf



875

Bangladesh Journal of Medical Science Vol. 22 No. 04 October’23

References:
1.	 Rani DR, Chaitanya BS, Rajappa JS, Kumar RB, 

Prabhakar KK, MVT KM, Nayak KV, Kumar P, Santa 
A, Rao TS. Retrospective analysis of blood stream 
infections and antibiotic susceptibility pattern of Gram 
negative bacteria in a tertiary care cancer hospital. 
International Journal of Medical Research & Health 
Sciences. 2017;6(12):19-26.

2.	 S. C. Davies, T. Fowler, J. Watson, D. M. Livermore, and 
D. Walker, “Annual report of the chief medical officer: 
infection and the rise of antimicrobial resistance,” The 
Lancet, 2013; 381: (9878):1606–1609.

3.	 S. B. Levy and B. Marshall, “Antibacterial resistance 
worldwide:causes, challenges and responses,” Nature 
Medicine, 2004;10(12); 122–129,. 

4.	 Diekma DJ, Beekman SE, Chapin KC, Morel KA, 
Munson E, Deorn GV: Epidemiology and outcome of 
nosocomial and community onset bloodstream infection. 
J Clin Microbiol 2003; 41(1):3655–3660. 

5.	 Rina K, Nadeem SR, Kee PN, Parasakthi N: 
Etiology of blood culture isolates among patients in a 
multidisciplinary teaching hospital in Kuala Lumpur. J 
Microbiol Immunol Infect 2007; 40(2):432–437. 

6.	 A. Garg, S. Anupurba, and J. Garg, “Bacteriological 
profile and antimicrobial resistance of blood culture 
isolates from a university hospital,” Journal of Indian 
Academy of Clinical Medicine, 2007;8, (2): 139–143,.

7.	 M. Ferech, S. Coenen, S. Malhotra-Kumar et al., 
“European Surveillance of Antimicrobial Consumption 
(ESAC): outpatient antibiotic use in Europe,” Journal 
of Antimicrobial Chemotherapy, 2006;58(2): 401–407,.

8.	 Tsutsui and S. Suzuki, “Japan nosocomial infections 
surveillance(JANIS): a model of sustainable national 
antimicrobial resistance surveillance based on hospital 
diagnostic microbiology laboratories,” BMC Health 
Services Research, 2018;18 (4):776-799,.

9.	 L. Li, J.-x. Dai, L. Xu et al., “Antimicrobial resistance 
and pathogendistribution in hospitalized burn patients: 
a multicenterstudy in Southeast China,” Medicine, 
2018:97(34)109-115.

10.	 M. Cheesbrough, District Laboratory Practice in 
TropicalCountries, Cambridge University Press, 2006

11.	 CLSI (Clinical and Laboratory Standard Institute). 
Performance standards for antimicrobial disc 
susceptibility testing; twenty-first informational 
supplement. CLSI document M100-S21. Wayne, PA: 
CLSI; 2011.

12.	 Brink AJ, Bizos D, Boffard , KD,  Feldman C, Grolman 

DC, Pretorius J,   Richards GA, Seneka Ml, Steyn E,  
Welkovic N. Guideline: Appropriate use of tigecycline. 
S Afr Med J 2010;100(12)388-394

13.	 Gohel K, Jojera A, Soni S, Gang S, Sabnis R, Desai M. 
Bacteriological profile and drug resistance patterns of 
blood culture isolates in a tertiary care nephrourology 
teaching institute. BioMed research international. 2014 
;7(2):156-161.

14.	 M. Mehta, P. Dutta, and V. Gupta, “Antimicrobial 
susceptibilitypattern of blood isolates from a teaching 
hospital in NorthIndia,” Japanese Journal of Infectious 
Diseases, 2005;58( 3)174–176,.

15.	 Mustafa M, Ahmed SL. Bacteriological profile and 
antibiotic susceptibility patterns in neonatal septicemia 
in view of emerging drug resistance. Journal of Medical 
& Allied Sciences. 2014 28;4(1).

16.	 Nwadioha SI, Nwokedi EO, Kashibu E, Odimayo 
MS, Okwori EE. A review of bacterial isolates in 
blood cultures of children with suspected septicemia 
in a Nigerian tertiary Hospital. African Journal of 
Microbiology Research. 2010;4(4):222-5.

17.	 Iregbu KC, Olufumilayo YE, Iretiola BB.Bacterial 
profile ofneonatal septicaemia in tertiary hospital in 
Nigeria. Afr. Health Sci. 2006. 6:151-154

18.	 Adeleke SI, Belonwu RO. Bacterial isolates in neonatal 
septicemia in Kano, Nigeria (2002-2003). Pinnacle Int J 
Med Sci. 2006;1(1):17-20.

19.	 Wang C, Li W, Gao J, Zhang D, Li Y, Li F, Lei J. 
Microbial Predominance and Antimicrobial Resistance 
in a Tertiary Hospital in Northwest China: A Six-
Year Retrospective Study of Outpatients and Patients 
Visiting the Emergency Department. Canadian Journal 
of Infectious Diseases and Medical Microbiology. 
2020;29;(5)745-754.

20.	 Badulla WF, Alshakka M, Mohamed Ibrahim MI. 
Antimicrobial Resistance Profiles for Different 
Isolates in Aden, Yemen: A Cross-Sectional Study in a 
Resource-Poor Setting. BioMed research international. 
2020;22(9)226-2231.

21.	 J. Mohammed, “Antimicrobial resistance among 
clinically relevant bacterial isolates in Accra: a 
retrospective study,” BMC Research Notes, 2018;11(1):  
254-263

22.	 Koçoğlu ME, Davarci İ, Güney R, Taşçilar M, Zengi̇n 
F, Samasti M. Comparison of conventional methods 
and automated systems for determining antibiotic 
susceptibility of bacteria isolated from urine culture. 
Bangladesh Journal of Medical Science. 2019 May 
30;18(3):519-26.


