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ABSTRACT 

 
This study was undertaken to investigate blood stream infection in neonate and adult patients and 

used antibacterial sensitivity test in vitro for the bacteria isolated from the patients to reduce the infection of 
bloodstream and multi drug resistant. A total of 1242 blood samples were collected  included 457 and 785 
from neonatal and adult respectively who attending and/ or admitted (in and out) at Al-Yarmouk teaching 
hospital in Baghdad city and were clinically suggestive bacteremia and antimicrobial sensitivity test for positive 
culture was done This study appear that 122 samples out of 1242 were recorded as positive for bacterial 
culture, nine bacterial species were isolated from a total of 122 positive blood samples for culture , The most 
common bacteria in neonates were Acinetobacter as gram negative that recorded (37.7% ) and for 
Staph.aureus (10.7%) as gram positive bacteria while  E. coli (18%) gram negative bacteria was the prevalent 
bacteria that isolated from both  in and out adult patients compared with other species. The antibacterial 
sensitivity test in vitro showed that Amikacin  AK and Imipenem  IMP (11%) were poor resistant and effective 
antibacterial drugs while, each of Cefetriaxone CTR,Tetracyclin TCC, Erythromycin E and Clindamycin CD ( 89%) 
were more resistant and poor antibacterial drug activity. Patients' blood contains different strains of bacteria 
with higher incidence for E.coli infections .Also, and on the spread of resistance patterns for different 
antibiotics. 
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INTRODUCTION 
 

Blood stream infection , remains one of the leading  to causes of morbidity and mortality worldwide. 
Approximately 200,000 cases of bacteremia occur each year with a mortality rate of 20-50% worldwide [1]. 
Blood stream infection enumeration for 10-20% of all the reported infections and is the eighth reasons of 
death, in the United States some of the 17% blood bacterial infection leads to death  [2]. Among these 
diseases, neonatal sepsis is one of the prevalent causes of admission to neonatal units in developing countries 
(3). Many bacteria have been reported as a causative agent with differing in distribution from one place to 
another (4,5). A relationship between the type of organism in the bloodstream and the patient's diagnosis has 
been shown , the isolation of gram negative bacteria ,  enterococci and fungi associated with increasing 
mortality(6). Despite significant advances in the therapy and prevention of infectious diseases, they are a 
major cause of death, disability and deterioration in the quality of life, mostly for millions of people in 
developing countries, as Bacteremia are increasing in some parts of the world (7). Bloodstream infections have 
serious consequences such as shock, coagulation, multiple organ failure ,disseminated intravascular and even 
death  ( 8,9).  Although the use of antibiotics is currently the only way to treatment of bacteremia however, 
many bacterial infections have become resistant to antibiotic drugs and become a serious concern for public 
health with economic and social impacts worldwide ( 10). Antibiotics resistance is a growing trouble in 
developing countries [11]. Many studies have pointed that insufficient experimental treatment of bacterial 
infections is correlating with adverse outcomes, including increased drug resistance and mortality [12,13,14]. 
 

MATERIAL AND METHODS 
 

Patient population   
 

The total blood sample were collected 1242, 457 from neonate  and 785 from adult in and out patients of 
clinically suggestive bacteremia admitted in different units of Al-Yarmouk teaching hospital  from August 2014 
to June 2017.  

 
Collection of the samples 
 

For blood culture, 10 mL and 2mL of blood was collected from adult and neonates patients respectively. 
The blood was incubated at 37°C in a sterile bottle containing Brain heart infusion broth B.H.I  for two or three 
days incubated,  then in third or fourth day Gram stain was Done for macroscopically positive blood samples 
(turbidity)and  subcultures were made onto Blood agar, chocolate agar, MacCankey agar and mannitol salt 
agar .The media were incubated  24h at  37°C and this technique was repeated three times along seven days 
(one week). The positive blood cultures were inspected  and the necessary biochemical tests were done 
(indole methyl red , coagulase ,catalase test , Voges–Proskauer, urease, oxidase , and sugar fermentation 
reaction).   In addition to Api 20 E(Enterobacteracea) and Api 20 Staph. 

 
Antibacterial susceptibility testing 
 

Agar disc diffusion method was done by using Antibiotic disks and Muller Hinton agar for isolated bacteria 
as described by the National Committee for Clinical Laboratory Standards [15]. The antibiotic disks and their 
concentrations per disk (μg) comprised in following: ampicillin (AMP 10), erythromycin (E 15), gentamycin (CN 
10) , ciprofloxacin (CIP 5), Amikacin (AK 30) Ceftriaxone (CTR 30) chloramphenicol (C 30 ), Clindamycin ( CD 2 ),  
trimethoprim-sulphamethoxazole (SXT 25) ,Tobramycin (TOB 10), Imipenem(IMP 10) and tetracycline (TTC 30). 

 
Statistical analysis: was done using SPSS version 21.0 software and Microsoft Excel 2013. Categorical data 
formulated as count and percentage. Chi-square test was used to characterize the association of these data. A 
p-value of less than 0.05 was considered as statistical significance. 
 

http://scialert.net/fulltext/?doi=jbs.2009.249.253#126526_ja
http://scialert.net/fulltext/?doi=jbs.2009.249.253#126560_ja
http://scialert.net/fulltext/?doi=jbs.2009.249.253#126583_ja
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Fig 1: Frequency of antibiotic resistant of bacteria isolated from blood culture 
 

RESULTS 
 

Study population: 
 
Neonatal patients: From the total of 457 blood samples of neonatal patients were obtained for blood culture, 
only 57 (12%) neonatal patients were positive for blood culture for the period of the study. According to 
gender, the odds ratio (OR) of infection in male was higher than females (OR=1.38, CI 95% 0.78-2.42) ( table 1).  

 
Table 1: The total positive blood samples in neonatal infection from 2014-2017 

 

Years Male 
Positive 

Female 
Positive 

 

Total 
positive 

Total 
 

OR 95%Cl P 

2014-2015 20 10 30 173 1.38 0.78-2.42 0.26 

2015-2017 12 15 27 284    

Total 32 25 57 457    

 
Adults: From the total of 785 blood samples of adult male and female patients were obtained for blood culture 
, only 65 (8.3 %) in and out patients were positive for blood culture during work time. The result was 
statistically significant (P<0.001). Chi-square value (20.40) table 2.  

 
Table 2: The total positive blood samples in adults patients according to year 

 

Year Total positive Total number Chi-square value P 

2014 7 157 20.40 <0.001 
2015 33 404  

2016 15 119 

2017 10 105 

Total  65 785 

 
Of the total 65 adult patients 35 (53.8) male and 30 (46.2) female , males were more infected than 

females , adult patients divided into two groups 35 inpatients and 30 outpatients were positive for blood 
culture results table (3,4) .  

 
Table 3: The total positive blood samples of adult (In-patients)  males  and females according to year 

 
Year Total positive 

male 
Chi square 
value 

P Total  positive 
female 

Chi-square 
value 

P 

2014 3 1.82 0.40 0 6.61 0.03 
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2015 12  7  

2016 3 4 

2017 3 3 

Total  21 14 

 
Table 4: The total positive blood samples of adult (out- patients) males and female according to year 

 

Year Total  positive male Chi-square value P Total positive 
Female 

Chi-square value P 

2014 3 1.00 0.60 1 9.46 0.00
8 

2015 5  9  

2016 3 5 
2017 3 1 

Total 14 16 

 
Isolation of bacteria : In current study , nine bacterial species were isolated from a total of 122 positive blood 
samples for culture , The most common bacteria in neonates were Acinetobacter 37.7% compared with other 
species. S.aureus (10.7%) gram positive bacteria was isolated from adult  inpatients and outpatients. While  E. 
coli (18%) gram negative bacteria the most common bacteria in adult  inpatients and outpatients compared 
with other species table 5. 

 
Table 5: Frequencies of bacteria species isolated from neonatal and adult (In,out) positive blood culture 

 

Gram reaction Bacteria Neonatal In patient Out patient Total % 

G+ Staph.aureus 3 4 6 13 10.7% 

 
 
G- 

 Klebsiella pneumonia 2 7 4 13 10.7% 

Acinetobacter 42 3 1 46 37.7% 
Esherichia coli 3 12 7 22 18% 

Proteus sp.  2 5 7 5.7% 

Enterobacter sp. 2 1  3 2.5% 

Salmonella typhi   2 2 1.6% 
G- Stenotrophomonas   1 1 0.8% 

G- Pseudomonas eruginosa 5 6 4 15 12.3% 

 Total 57 35 30 122 100% 

 
Antibacterial susceptibility testing: Regarding the data, it was revealed that AK (11%)  , IMP (11%)  , CN (44%) 
and C (33% ) , are respectively were poor resistant and effective antibacterial drugs while CTR ( 89%) , TCC( 
89%), E (89%) ,  CD ( 89%) CIX (78%)  ,TOB (78%) , CIP (67%)  and  AMP (56%)  respectively were more resistant 

and poor antibacterial drug activity figure (1). In this study ,  Staph aureus  , Proteus sp. Enterobacter sp. 
Salmonella typhi and Acinetobacter were sensitive only to AK, C, IMP and CN compare with other antibiotics 
used in antibacterial susceptibility testing. while Klebsiella , E.coli , Pseudomonas were more resistant to E , 
CTR , CD , TCC , AMP , CIX  and TOB than other antibiotics , but Stenotrophomonas was fully resistant to all 
antibiotics. 
 

DISCUSSION 
 

The result of current study demonstrated the  isolated types of bacteria in blood that causing 
bacteremia  and their susceptibility to prevalent used antibacterial agents and revealed that 57 (12%) out of 
457 total samples were positive for the existence of bacteria in neonatal , while 65 (8.3%) out of 785 total 
samples were positive for the existence of bacteria in adult (in and out patients). In this study , from the total 
of 457 blood samples of neonatal patients were obtained for blood culture, only 57 (12%) neonatal patients 
were positive for blood culture, The higher occurrence in neonatal bacteremia has been reported from 
different countries (16,17).  Roy et al.2002 were detected 728 blood samples for neonatal septicemia and 346 
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were recorded for positive bacterial culture (18). So, in their study the frequency was detected as 47.5% which 
was quite high, similar results was reported as 33.9% in another study ( 19). High probability of bacteremia in 
neonates may be due to low immune response, poor hygiene practices, socioeconomic status, bottle nutrition 
(20). Of the total 65 adult patients 35 (53.8%) male and 30 (46.2%) female showed positive results, males were 
more infected than females. Therefore, the results of this study was consistent with the study carried out by 
Kaur and Singh (2014) which reported high positive culture in 65.22% men (21). The search results show 
compatibility with Hussein et al. [2005] reported 66.66% positive for men and 33.33% for women (22) and 
similar observation of male dominance 86.92% more than 13.08% in female  in a study by Salari ,2002 (23). The 
reason may be that men are the most active and earn members of most families, so they are more privileged 
to visit the doctor's room for treatment ( 9). On the other hand, bacterial resistance to antibacterial agents is a 
serious persistent problem in the therapy of bloodstream infection such as blood infections caused by strains 
of bacterial pathogens that are often resistant to a wide range of antibacterial agents (24). The current study 
examined the antibacterial resistance patterns of 9 bacterial strains isolated from the blood of neonatal and 
adult patients and recorded that  Staphylococcus aureus was only Gram-positive pathogens responsible for 
bacteremia, also  Alam et al.2011 concluded that Staphylococcus aureus was the most important infectious 
agent responsible for septicemia (24). Similarly Falagas et al.2006 Were reported that staphylococci was the 
prevalent cause of septicemia (25) , and another study from Chandigarh, North India reported Staphylococcus 
aureus was the most common pathogen involved in septicemia (26). The frequency analysis of Gram-negative 
pathogens in this study revealed that Acinetobacter species in neonatal, and Escherichia coli in adult were the 
prevalent  of bacteremia compare with other bacteria species.  

 
According to  the incidence of Acinetobacter of this study 37.7%, similarity was recorded with a study  

in that infection of neonate was 35.7% (27) In contrast, the current infection rate was higher than other results 
15.2% (28) , 12.13% (29) and  8.3% (30)  this may be due to the transmission of bacteria from the digestive 
system and the genitourinary system of mothers as many of these infected mothers do not show any 
symptoms other reason may be due to the transmission of bacteria to the fetus in the womb or during 
childbirth from infected mother in which the child cannot  resist this infection because of the immaturity 
immune system In addition, the newborn's immune system may respond in ways that may create complex 
problems of the child's response such as the secretion of chemicals that stimulate inflammation rather than 
fighting the infection agent that attacks the body and causes some birth defects in the immune system It was 
found that the total cases of Gram-negative bacilli belonged to Enterobacteriaceae family including E. coli, K. 
pneumoniae  and  Proteus spp.(34.4%) have been shown agreement with a study carried out by Ahmed and 
Hussain ,2014 in that 37% of isolates belonged to Enterobacteriaceae family (31). While, the incidence rate of 
P. aeruginosa 12.3% was higher than result of previous studies 7.62% and 5.9% positivity (32,33).  
 

Generality, the gram negative bacteria in this study were multi-drug resistant. The prevalent 
resistance were seen to CTR ( 89%) ,TCC ( 89%), E (89%) , CD ( 89%). As other similar studies have reported 
multi-drug resistance for their isolated gram negatives bacteria (32,33). In other studies, high level of 
resistance has been reported with ampicillin and erythromycin ( 33, 34 ,35). Roy et al. 1993 concluded that 
most of the Gram-negative organisms showed resistance to more antibiotic groups (36). Rapid development 
and proliferation of antibiotic resistance occurs due to the non-judicial use of antibiotics (10, 37, 31) , Which is 
the most serious health threat. 
 
Conflict: There is no conflict of interest. 
 

REFERENCES 
 

[1] Bailey and Scott’s Diagnostic microbiology: A textbook for isolation and identification of pathogenic 
microorganisms. In 11th edition Edited by Forbes BA, Sahm DF, Weissfeld AS. St. Louis: The Mosby 
Company; 2002:378–422. 

[2] 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, 41:3655–3660. 

[3] Anwer, S.K., S. Mustafa, S. Pariyani, S. Ashraf and K.M. Taufiq, 2000. Neonatal sepsis: An etiological 
study. J. Pak. Med. Assoc., 50: 91-94. 

[4] Gohel K, Jojera A, Soni S, Gang S, Sabnis R, Desai M (2014) Bacteriological profile and drug resistance 
patterns of blood culture isolates in a tertiary care nephrourology teaching institute. Biomed Res Int 
2014:153747. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=drug+resistance


ISSN: 0975-8585 

September–October 2018  RJPBCS 9(5)  Page No. 34 

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

[6] Karunakaran, R., N.S. Raja, K.P. Ng and P. Navaratnam, 2007. Etiology of blood culture isolates among 
patients in a multidisciplinary teaching hospital in Kuala Lumpur. J. Microbiol. Immunol. Infect., 40: 432-
437. 

[7] Madsen, K.M., H.C. Schonheydr, B. Kristensen and H.T. Sorensen, 1999. Secular trends in incidence and 
mortality of bacteraemia in a Danish county 1981-1994. APMIS. Acta Pathol. Microbiol. Immunol. 
Scand., 107: 346-352. 

[8] Tziamabos AO, Kasper DL (2005) Principle and practice of infectious diseases.Frank Polizano J 26:2810–
2816. 

[9] Vasudeva N , Nirwan PS et al. (2016). Bloodstream infections and antimicrobial sensitivity patterns in a 
tertiary care hospital of India. Ther Adv Infectious Dis 2016, Vol. 3(5) 119–127 DOI: 
10.1177/2049936116666983. 

[10] - International statistical classification of diseases and related health problems 10th revision (ICD-
10)World Health Organization, 2010. (http://apps.who.int/classifications/icd10/browse/2010/ en#/U80, 
accessed 31 July 2013).  

[11] Zenebe T, Kannan S, Yilma D, Beyene G: Invasive Bacterial Pathogens and their antibiotic susceptibility 
patterns in Jimma University specialized Hospital, Jimma, South West Ethiopia. Ethiop J Health Sci 2011, 
21(Suppl 1):1–8. 

[12] Behrendt G, Schneider S, Brodt HR: Influence of antimicrobial treatment on mortality in septicemia. J 
Chemo-therap 1999, 11:179–186. 

[13] Ibrahim EH, Sherman G, Ward S: The influence of inadequate antimicrobial treatment of bloodstream 
infections on patient outcomes in the ICU setting. Chest 2000, 118:146–155. 

[14] Harbarth S, Ferrière K, Hugonnet S, Ricou B, Suter P, Pittet D: Epidemiology and prognostic 
determinants of bloodstream infections in surgical intensive care. Arch Surg 2002, 137:1353–1359. 

[15] Wayne PA: Performance standards of antimicrobial susceptibility. National Committee for Clinical 
Laboratory Standards (NCCLS). NCCLS approved standards. 2002:M 100–M 159. 

[16] Seyyed MH: Identification of bacteriological agents and antimicrobial susceptibility of neonatal sepsis. 

Afr J microbial 2011, 5(Suppl 5):528–531. 
[17] Shitaye D, Asrat D, Woldeamanuel Y, Worku B: Risk factors and etiology of neonatal sepsis in Tikur 

Anbessa University Hospital, Ethiopia. Ethiop Med J 2010, 48(Suppl 1):11–21. 
[18] Roy, I., A. Jain, M. Kumar and S.K. Agarwal, 2002. Bacteriology of neonatal septicaemia in a tertiary care 

hospital of Northeren India. Indian J. Med. Microbiol., 20: 156-159. 
[19] Khanal, B., B.N. Harish, K.R. Sethuraman and S. Srinivasan, 2002. Infective endocarditis: Report of 

prospective study in an Indian hospital. Trop. Doct., 32: 83-85. 
[20] Komolafe AO, Adegoke AA: Incidence of bacterial Septicaemia in Ile-Ife Metropolis, Nigeria. Malaysian J 

Microbio 2008, 4(Suppl 2):51–61. 
[21] Kaur, A. and Singh, V. (2014) Bacterial isolates and their antibiotic sensitivity pattern in clinically 

suspected cases of fever of unknown origin. JK Science 16: 105–109. 
[22] Hussein, A., Sayed, A. and Mohamed, A. (2005) Seroepidemiological study on human brucellosis in 

Assiut Governorate. Egypt J Immunol 12: 49–56. 

[23] Salari, M. (2002) Seroepidemiological survey of brucellosis among animal farmers of Yazd Province. 
Iranian J Publ Health 31: 29–32. 

[24] Alam MS , Pillai PK , Kapur P and Pillai KK. Resistant patterns of bacteria isolated from bloodstream 

infections at a university hospital in Delhi, J Pharm Bioallied Sci. 2011 Oct-Dec; 3(4): 525–530. 
[25] Falagas ME, Kasiakou SK, Nikita D, Morfou P, Georgoulias G, Rafailidis PI. Secular trends of antimicrobial 

resistance of blood isolates in a newly founded Greek hospital. BMC Infect Dis. 2006;6:99. 
[26] Mehta M, Dutta P, Gupta V. Antimicrobial susceptibility pattern of blood isolates from a teaching 

hospital in north India. Jpn J Infect Dis. 2005;58:174–6. 
[27] Dagnew M , Yismaw G, Gizachew M, Gadisa A, Abebe T, Tadesse T, Alemu A and Mathewos B. Bacterial 

profile and antimicrobial susceptibility pattern in septicemia suspected patients attending Gondar 
University Hospital, Northwest Ethiopia. BMC Research Notes 2013, 6:283. 

[28] Mondal GP, Raghvan M, Vishnu b, Srinivasan S. Neonatal septicemia among inborn and outborn babies 
in a refenal hospital. Indian J Pediartics 1991;58:529-33.  Back to cited text no. 4   . 

[29] Arora U, Jaitwani J. Acinetobacter spp. An emerging pathogen in neonatal septicemia in Amritsar. Indian 
J Med Microbiol. 2006;24:81. 

http://apps.who.int/classifications/icd10/browse/2010/%20en#/U80


ISSN: 0975-8585 

September–October 2018  RJPBCS 9(5)  Page No. 35 

[30] Vinodkumar CS, Neelagund F. Acinetobacter Septicemia in Neonates. Indian J Med Microbiol 
2004;22:71. 

[31] Ahmed N.  and Hussain T. Antimicrobial Susceptibility Patterns of Leading Bacterial Pathogens Isolated 

from Laboratory Confirmed Blood Stream Infections in a Multi-Specialty Sanatorium. J Glob Infect Dis. 

2014 Oct-Dec; 6(4): 141–146. doi:  10.4103/0974-777X.145231 

[32] Kumar S, Rizvi M, Vidhani S, Sharma VK. Changing face of septicaemia and increasing drug resistance in 
blood isolates. Indian J Pathol Microbiol. 2004;47:441–6. 

[33] Arora U, Devi P. Bacterial profile of blood stream infections and antibiotic resistance pattern of 
isolates. J K Sci. 2007;9:186–90. 

[34] Guha DK, Jaspal D, Das K, Guha AR, Khatri RL, Kumar RS. Outcome of neonatal septicemia: A clinical and 
bacteriological profile. Indian Pediatr. 1978;15:423–7.  

[35] Karki BM, Parija SC. Analysis of blood culture isolates from hospitalized neonates in Nepal. Southeast 
Asian J Trop Med Public Health. 1999;30:546–8. 

[36]  Roy A, Maiti PK, Adhya S, Bhattacharya A, Chakraborty G, Ghosh E, et al. Neonatal candidemia. Indian J 
Pediatr. 1993;60:799–801. 

[37] Centers for Disease Control and Prevention, Office of Infectious Disease Antibiotic resistance threats in 
the United States, 2013. Apr, 2013. Available at: http://www.cdc.gov/ drugresistance /threat-report-
2013. Accessed January 28, 2015. 

http://www.cdc.gov/%20drugresistance%20/threat-report-2013
http://www.cdc.gov/%20drugresistance%20/threat-report-2013

