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Abstract

Background: Bacterial bloodstream infection is the major public health problem which leads to high morbidity
and mortality of patients. Early diagnosis and appropriate treatments of bacterial blood stream infections are the best
approach to reduce the patients' are becoming worsen conditions and to prevent the developments of drug
resistance bacteria. The aim of this study was to determine the bacterial profile of blood stream infections and their
antibiotic resistance pattern in Addis Ababa, Ethiopia.

Methods: Records of 500 patients blood culture result from Clinical Microbiology laboratory unit of Addis Ababa
Regional Laboratory was reviewed from January, 2015 to December, 2016. Data was entered and analysed by using
SPSS version 20.0 statistical software and results were expressed using frequency and percentages. Tables and
graphs were used to summarize the results. The chi-square test was employed to assess the association between
variables. A p-value of less than 0.05 was considered as statistically significant.

Results: Out of 500 blood culture results reviewed, among these the frequency of blood culture positive was 164
(32.8%). Out of a total 164 isolates, 127 (77.4%) were gram-positive bacteria and 37 (22.6%) were gram-negative
bacteria. The predominant bacteria species isolated comprise Staphylococcus aureus 82 (50.0%), Coagulase
negative staphylococci (CONS) 43 (26.21%), Klebisella pneumoniae 23 (14.02%), Escherichia coli 6 (3.6%),
Acinobacter baumannii 4 (2.4%), Streptococcus species 3 (1.8%), Pseudomonas aeruginosa 2 (1.2%) and
Nesseriae meningitidis 1 (0.6%). Generally, in this study majority of gram-positive isolates showed high resistance to
commonly used antimicrobials to Penicillin(83.5%),Trimethoprim-sulphamethoxazole (83.5%), Erythromycin
(77.3%), Doxycycline (76.5%), Tetracycline (76.5%), Gentamycin (75.0%), and least resistant to Clindamycin (5.4%)
and Chloramphenicol (46.1%) and high resistant gram-negative isolates was seen to Ampcillin (88.5%),Amoxicillin-
clavulanic acid (80%), Trimethoprim-sulphamethoxazole (80%), Ceftriaxone (77.1%) and least resistant to
Ceftriaxone (42.8%) and Cefepime (51.5%). In this study it was also revealed that isolated bacteria species
developed multi drug resistance to most of the antibiotics commonly tested.

Conclusions: In this study the overall blood culture positive bacterial isolate rate was high (32.8%). The most
predominant blood culture isolates were Staphylococcus aureus, Coagulase negative staphylococci and Klepsiella
pneumonia. Antibiotic resistances of isolates were alarmingly high so that proper management of patients with blood
stream infections needs careful selection of effective antibiotics.

Keywords: Antimicrobial resistance; Bacterial profile; Blood stream
infections; Blood culture; Ethiopia

Introduction
Bloodstream infection (BSI) remains one of the main causes of

morbidity and mortality, ranging from self-limiting to life threatening
sepsis that requires rapid antimicrobial treatment [1]. However, the
problem is still common in developed nations, with highest burden in
sub Saharan countries including Ethiopia [2]. Antimicrobial resistance
(AMR) is an emerging and serious public health threat in both

developed and developing countries, though the problem is still
common in developed nations, the burden is high in sub Saharan
countries [3,4].

Now days, AMR bacteria is an emerging serious public health threat
in both developed and developing countries [5,6]. Different reports
have shown antibiotics resistance arises as a consequence of mutations
in the genomes of microbes and improper selection of antibiotic used
for treatment which provides a competitive advantage for mutated
strains [6,7].
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Monitoring and controlling AMR is challenging especially in
developing countries, due to lack of surveillance systems, limited
resources, poor adherence to infection control measures, use of
antibiotics without physician prescription and limited antimicrobial
formularies [8].

The prevalence of antibiotic resistance among the bacteria that
cause blood stream infections are getting increased day by day
alarmingly, hence rendering common infections either more difficult
to treat or untreatable, resulting in devastating consequences to
patients [9].

Antimicrobial resistance is global concern yet, on other hand, there
are few reports from Ethiopia, where the antimicrobial choices are
often limited and diagnostic laboratory facilities for antibacterial
resistance evaluations are inadequate due to cost, laboratory
infrastructure and trained personnel constraint in developing country
[8,10].

Therefore, this study was aimed to describe the bacterial agents
associated with BSI and their antimicrobial resistance patterns in study
area and hence provide the update information to concerned body and
the scientific community will also be attracted by the findings to carry
out rigorous researches in this thematic area.

Methods

Study design, study area and Study population
A descriptive cross sectional study was conducted based on the two

years records of culture and drug susceptibility test results of blood in
the clinical microbiology laboratory unit from January, 2015 to
December, 2016 in Addis Ababa, Ethiopia. This study was conducted
in Addis Ababa regional laboratory, Addis Ababa, Ethiopia, which is
the only regional laboratory under Addis Ababa city Administration
health bureau providing different high level laboratory examinations
requested from different health facilities of the city for an estimated
total population of 3,384, 569, with annual growth rate of 3.8%. All
patients’ data of blood culture and antimicrobial sensitivity test result
from clinical microbiology laboratory during the study period were
included.

Sampling technique and data collection
All patient data from patient recorded log books of blood culture

and antimicrobial sensitivity test results for the specific pathogen
isolated in the clinical microbiology laboratory unit from January 2015
to December 2016 was included in the study. Data was collected using
structured data abstraction format developed by the principal
investigators. All the information including blood culture results and
antibiotic sensitivity for isolated pathogens was collected.

Data on Socio-demographic variables blood culture results and
antibiotic susceptibility pattern was collected manually using pre
prepared data abstraction format. Two blood samples were collected
according to SOPs before the patients any antibiotic treatment. Before
vein puncture the site was disinfected with 70% alcohol and 2%
tincture of iodine and approximately 10 ml of blood was collected and
around 5 ml of blood was inoculated into each of 50 ml of Tryptone
soya broth (Oxoid UK).

Biochemical test including catalase, Coagulase, novobiocin and
optochin disk for gram positive and triple sugar iron, indole, citrate,
urea, Lysine decarboxylase (LDC) and motility was done for gram

negative bacteria following standard procedures. Susceptibility testing
was performed on Muller Hinton agar (Oxoid, Hampshire, UK) using
agar disc diffusion method [11-13].

Ampicillin (AMP) (10 μg), Amoxicillin (AMC) (30 μg), Ceftriaxone
(CRO) (30 μg), Cefepime (CFP) (30 μg), Ceftriaxone (CRO) (30 μg),
Cefoxitin (CTX) (30 μg), Cefutaxime (CTX) (30 μg); Cefotetan (CTT)
(30 μg), Chloramphenicol (CHL) (30 μg), Ciprofloxacin (CIP) (5 μg),
Clarithromycin (CLM) (15 μg); Erythromycin (E) (15 μg), Gentamycin
(GEN) (10 μg), Penicillin (P) (10 μg), Piperacillin (PPC) (100 μg),
Piperacillin-Tazobactam (PPT) (100/10 μg), Tobramycin (TOB) (10
μg):, Trimethoprim-Sulphamethoxazole (SXT) (25 μg), Ticarcillin-
clavunate (TCL) (75/10 μg): and Tetracycline (TTC) (30 μg),
meropenem (10 μg) , ertapenem (10 μg) , oxacillin (1μg) cefotaxime
(30μg) and ceftazidime (30μg) were the antibiotics used for disk
diffusion test. The results of diffusion test were interpreted according to
the National Committee for Clinical Laboratory Standards (NCCLS).
Escherichia coli (ATCC 25922), Staphylococcus aureus (ATCC 25923)
and Pseudomonas aeroginosa (ATCC 27853) was used as reference
strains for culture and susceptibility testing [11].

Data managements and quality assurance
Before data collection the investigators provided training for data

collectors and necessary technical support, coordinated, monitored on
the overall data collection process and procedures to ensure data
quality and completeness. Data was entered and analysed using SPSS
version 20.0 statistical software and results was expressed using
frequency and percentages. Figures and tables were used to summarize
results. The chi-square test was employed to assess the association
between variables. A p-value of less than 0.05 was considered as
statistical significant.

Results
A total of 500 blood culture specimens from patients with suspected

bacteraemia were processed from January 2015 to December 2016. Of
these patients 231 (46.2%) were females and 259 (51.8%) were males,
the age of the patients were ranged from a day to 86 years. majority of
the patients 264 (52.8%) were less than one year. The overall prevalence
of blood culture positive of bacteraemia suspected patients was
164/500 (32.8%). Of these culture positive samples 98/259 (37.8%)
were males and 66/231 (28.6%) were females (Table 1). Of the culture
positive results 128/164 (78.04%) were gram positive and 36/164
(21.95%) were gram negative bacteria.

Among total of 164 isolates the most predominantly isolated
bacteria species that causing blood stream infection, 82 (50.00%) were
Staphylococcus aureus, 43 (26.21%) were Coagulase negative
Staphylococcus (CoNS), 23 (14.02%) were Klebsiella pneumonia, 6
(3.6%.) were Escherichia coli, 4 (2.4%) were Acinobacter baumannii,
3(1.8%) were Streptococcus species, 2 (1.2%) were P. aeruginosa and
1(0.6%) were Nesseria meningitides (Figure 1).

Among gram positive isolates 82 (64.56%) was Staphylococcus
species, 43 (33.85%) was Coagulase negative Staphylococcus (CoNS), 3
(2.36%) was Streptococcus species and of the total of 36 gram negative
bacteria isolates constituted 23 (63.90%), 6 (16.71%), 4 (11.11%), 2
(5.5%), and 1 (2.77%) were Klebsiella pneumoniae, Escherichia coli,
Acinetobacter baumannii, Pseudomonas aeruginosa and Nesseria
meningitides respectively.
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Figure 1: Frequency of bacterial species isolates from blood stream
infected patients recovered from blood culture (BSI) January 2015
to December 2016.

Antibacterial Sensitivity test results showed that gram positive
bacteria, Staphylococcus aureus 70/82 (85.4%) was resistance to
Trimethoprim-sulphamethoxazole, 68/82 (82.9%) was resistance to
Penicillin, 62/82 (75.6%) was resistance to Erythromycin, 61/82
(74.3%) was resistance to Tetracycline, 61/82 (74.3%) was resistance to
Doxycycline, 60/82 (73.1%) was resistance to Gentamycin and 55/82
(67.1%) was resistance to Clarithromycin whereas majority of
Staphylococcus aureus showed least resistance to Chloramphenicol
and Clindamycin which was 38/82 (46.3%) and 4/82 (4.8%)
respectively. Another gram positive isolates CoNS also showed high
resistance to Penicillin, Co-trimoxazole Doxycycline, Tetracycline,
Erythromycin and Gentamycin which was (38/43 (90.5%), 36/43
(85.7%), 36/43 (85.7%), 36/43 (85.7%), 35/43 (83.3%), 38/43 (83.3%))
respectively. Streptococcus species was showed no resistance to almost
all antibacterial drugs used for antibacterial susceptibility test (Table
2). Among gram negative isolates Klebsiella pneumoniae showed 23/23
(100%), 21/23 (91.3%), and 20/23 (86.9%) were resistance to
Ampicillin, Amoxicillin-clavunate, and Trimethoprim-
sulphamethoxazole respectively. E. coli isolates showed also high
resistance to Ampicillin, Amoxicillin-clavunate, and Trimethoprim-
sulphamethoxazole, while moderate resistance showed to Tetracycline
and cefotetan. Majority of gram negative isolates were showed more
sensitive to Ciprofloxacin, Cefepime, Cefotetan and Gentamycin drugs
relatively (Table 3). All infections isolated during study period were
monomicrobial.

Variables Bacteria spp. isolated, N (%)

Staphylococcus spp.
(n=125)

Streptococcus spp.
(n=3) N. meningitides (n=1)

Enterobacteriaceae spp.
(n=35)

Sex of the
patients

Male Ages in
categories

Less than 1 yrs 61 (82.4) 0 (0.0) 0 (0.0) 1 6(80.0)

1-14 yrs 2 (2.7) 0 (0.0) 1 (100.0) 2 (10.0)

15-30 4 (5.4) 0 (0.0) 0 (0.0) 1 (5.0)

31-50 2 (2.7) 0 (0.0) 0 (0.0) 0 (0.0)

>50 Yrs 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0)

Unknown age 5 (6.8) 0 (0.0) 0 (0.0) 1 (5.0)

Female Ages in
categories

Less than 1 yrs 37 (75.5) 1 (50.0) 0 (0.0) 10 (71.4)

1-14 years 7 (14.3) 1 (50.0) 0(0.0) 3 (21.4)

15-30 2 (4.1) 0 (0.0) 0 (0.0) 0 (0.0)

31-50 1 (2.0) 0 (0.0) 0 (0.0) 0 (0.0)

>50 yrs 1 (2.0) 0 (0.0) 0 (0.0) 1 (7.1)

Unknown age 1 (2.0) 0 (0.0) 0 (0.0) 0 (0.0)

Unknown
gender

Ages in
categories

Less than 1 yrs 1 (50.0) 0 (0.0) 0 (0.0) 1 (100.0)

1-14 yrs 1 (50.0) 0 (0.0) 0 (0.0) 0 (0.0)

15-30 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

31-50 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

>50 yrs 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
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Unknown age 0 (0.0) 0 (0.00 0 (0.0) 0 (0.0)

Table 1: Showing sex and age distribution frequency of bacterial species isolated from patients with blood stream infections (BSI) January 2015 to
December 2016, Addis Ababa, Ethiopia.

Isolated
Organisms No.

Resistance of Antibiotics tested No (%)

P CLD CLM ERY SXT DOX T CIP CHL GEN AMP CRO CTX CFP

Staphylococcus
aureus (n=82)

68
(82.90) 4 (4.80)

55
(67.10)

62
(75.60)

70
(85.40)

61
(74.30)

61
(74.30)

49
(59.70)

38
(46.30)

60
(73.10) NA NA NA NA

Coagulase negative
Staph. (n=43)

38
(90.50) 2 (4.70)

23
(54.70)

35
(83.30)

36
(85.70)

36
(85.70)

36
(85.70)

20
(47.60)

20
(47.60)

35
(83.30) NA NA NA NA

Streptococcus spps (n=3)

S. Pyogens (n=1) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
1
(100.0) 0 (0.0) 0 (0.0) 0 (0.0)

Enterococcus
fecalis (n=1)

1
(100.0)

1
(100.0) 0 (0.0)

1
(100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

1
(100.0) 0 (0.0)

S. smilleris (n=1) 0 (0.0) 0 (0.0)
1
(100.0) 0 (0.0) 1(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

1
(100.0)

Total (n=128)
107
(83.5) 7 (5.4)

89
(69.5)

99
(77.3)

107
(83.5)

98
(76.5)

98
(76.5)

70
(54.6)

59
(46.1)

96
(75.0) 2 (66.6) 1 (33.3) 2 (66.6) 1 (33.3)

 Key: CONS: Coagulase negative Staphylococcus; CRO: Ceftriaxone; P: Penicillin; AMP: Ampicillin; ERY: Erythromycin; SXT: Trimethoprim-sulphamethoxazole; GEN:
Gentamycin; CLN: Clindamycin; CLM; Clarithromycin; CHL: Chloramphenicol; CIP: Ciprofloxacin; T: Tetracycline; DOX: Doxycycline; CTX: Cefoxitin; CFP: Cefepime,
NA: Not applicable.

Table 2: Antibiotics resistance patterns of Gram positive bacteria isolated from patients with blood stream infection From January 2015 to
December 2016, Addis Ababa, Ethiopia.

Isolated
Organisms
No.

Resistance of Antibiotics tested No (%)

AMP GEN
AMC-
AUG CFP CTX CRO CTT CRX IMP CPR SXT CAZ CHL T TCL PPC PPT TOB

K.
pneumonia
(n=23)

23
(100)

13
(56.5)

21
(91.3)

11
(47.8)

14
(60.8)

20
(86.9)

10
(43.5)

14
(60.8)

16
(69.5)

9
(39.1
)

20
(86.9)

18
(78.3)

14
(60.8)

17
(73.9) NA NA NA NA

E. coli (n=6)
5
(83.3)

3
(50.0)

4
(66.6)

3
(50.0)

3
(50.0)

3
(50.0)

2
(33.30
)

4
(66.60
)

3
(50.0)

3
(50.0
)

5
(83.30
)

3
(50.0)

3
(50.0)

2
(33.30
) NA NA NA NA

Acinetobacte
r (n=4)

3
(75.0)

3
(75.0)

3
(75.0)

3
(75.0)

3
(75.0)

4
(100.0
)

3
(75.0)

4
(100.0
)

4
(100.0
)

1
(25.0
)

3
(75.0)

3
(75.0)

4
(100.0
)

3
(75.0) NA NA NA NA

P.
aeruginosa
(n=2) NA

1
(50.0) NA

1
(50.0) NA NA NA NA 0

1
(50.0
) NA

1
(50.0) NA NA

1
(50.0
)

2
(100.0
)

1
(50.0
)

2
(100.0
)

Total (n=35)
31
(88.5)

20
(57.10
)

28
(80.0)

18
(51.50
)

20
(57.10
)

27
(77.10
)

15
(42.80
)

22
(62.80
)

23
(65.70
)

14
(40.0
)

28
(80.0)

22
(62.80
)

21
(60.0)

22
(62.80
)

1
(50.0
)

2
(100.0
)

1
(50.0
)

2
(100.0
)

Key : CRO: Ceftriaxone; P: Penicillin; AMP: Ampicillin; ERY: Erythromycin; SXT: Trimethoprim-sulphamethoxazole; GEN: Gentamycin; CLN: Clindamycin;CLM;
Clarithromycin; CHL: Chloramphenicol; CIP: Ciprofloxacin; T: Tetracycline; DOX: Doxycycline; CTX: Cefutaxime; CTT: Cefotetan, CFP:Cefepime , PPC:Piperacillin,
PPT:Piperacillin-Tazobactam,TOB: tobramycin, AMC: AUG:amoxillin-Clavunate,TCL:ticarcillin-clavunate, NA: Not applicable. 

Table 3: Show Antibiotics resistance pattern of Gram Negative bacteria isolated from patients of blood stream infection From January 2015 to
December 2016, Addis Ababa, Ethiopia.
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Discussion
In this study the overall frequency of bacteria isolated from blood

culture was 164 (32.8%). This was comparable with study conducted in
Mekelle, Ethiopia was 28% [2]. The current study was higher than
study reported from different area of Ethiopia, 21.4% in Addis Ababa,
18.2% in Gonder, 8.8% in Jimma [4,13,14] and in Nigeria 18.2% [15],
two study from India 24.8% and 22.3% [16,17]. Most possible
explanation could be due to the difference in blood culture system,
study population, the study design, geographical location, etiological
agents, and infection control policies between countries [2,13,24].
Seventy seven % of our findings showed that BSI was caused by GPB
and 22.6% was caused by GNB. Similar Study findings also reported
that higher BSI caused by GPB than GNB organisms reported from
Ethiopia (72.2% vs. 27.8%) and (69% vs. 31%) [2,14]. Another study
reported from India was (53% vs. 39%) and (59.3% vs. 29.6%) also
showed higher BSI caused by GPB than GNB respectively [16,17].

This study revealed that S. aureus and CoNS were the first and
second most prevalent GPB agents isolated in this study area. This has
also been reported by other studies conducted in different areas
[1,2,14,16]. The probable reason for highest incidence of these bacteria
could be commonly found in the hospital environment which might be
contaminate among admitted patients and increase the infection rate
[16]. K. pneumoniae and E. coli was the predominant isolated GNB
with prevalence rates of (14.02% and 3.6%) respectively. This finding
was comparable to study from Addis Ababa, Ethiopia where isolation
rate of Klebsiella spp. and E. coli were (9.7%) and (8.1%) respectively
[4]. The results of this study showed that BSI was more prevalent in
under one year’s old ages than adults. This finding is supported by
different other studies [13,14,16]. There was a statistically significant
association between age of patients and BSI (P<0.001), indicating that
high BSI was seen in less than one year age group especially in
neonates. This is comparable with study reported from different area
[14,18]. This is might be due to their low immune response,
socioeconomic status of their parents, poor hygiene practices, may be
bottle feeding and few of them may be give birth at home which may
contaminate the infants easily and get infections [1,2,4].

Although, this study showed that males were more infected than
females (37.8% vs. 28.6%) respectively, there was no statistically
significant difference in gender variation (P=0.928) in this study. This
slight variation has been previously reported by various studies .It is
not exactly clear why there was predominant [14,19].

In this study another important point was antimicrobial resistance
rate was high and this is may be causes a serious therapeutic challenge
to the management of common infections. It has also indicated that
most resistance range for both gram positive and gram negative
organisms was ranges from (4.8% to 85.4% and 40% to 100%)
respectively. Most of the GNB were multi drug resistance with a very
high resistance to betalactam antibiotics (80% resistant to Amoxillin-
Clavunate, 62.8% resistant to Ceftazidime and 57.1% resistant to
Cefotaxime). Third generation cephalosporins showed a very weak
activity against them. Carbapenem resistance was detected in 100%
isolates of Acinetobacter spp., 69.5% of Klebsiella pneumonia and 50%
of E. coli. Yet, in this study (94.6%) of GPB was sensitive to
Clindamycin and GNB was sensitive to Ciprofloxacin (60%) and to
Cefotetan (57.2%) which was comparable with other studies in
Ethiopia [14,20], in Zambia [21], in India [16], and in Nigeria [19]. In
this study, 84.5% strains of Staphylococci spps showed resistance to
Penicillin. Penicillin resistant S. aureus is usually treated with
cloxacillin or nafcillin, but the upsetting reality is the emergence of

MRSA. In this study, the rate of MRSA strains was 72%. This study
comparable with study reported from Ethiopia, Nigeria and India
[1,2,19]. This high resistance of both GPB and GNB could be due to
frequent use of these drugs, as these drugs being the first line drugs in
infections cases, inappropriate use of antibiotics and few people self-
prescribing antibiotics and treatment by the patients due to availability
of antibiotics on the market in the study area [19,22]. Since this is
retrospective study, the study population was not systematically
selected, and a relatively low number of cultures were performed over
the study time-period the results may not be truly representative and
isolations of Candida species was not done due to media scarcity
[23-24].

Conclusion
In this study the overall prevalence of blood stream infection was

high (32.8%). AMR is alarming and a major problem in the
management of blood stream infection. Therefore timely investigation
of bacteria that cause infections and monitoring of their antibiotic
susceptibility pattern is very important to reduce the incidence of BSI
and drug resistant strains, it is also important to keep constant of
antibiotics sensitivity surveillance on blood culture isolates and
ensuring more rational drug use and combination of antibiotic therapy
may help to check the emergence of resistance.

Limitations
• Since it is retrospective study, the study population was not

systematically selected, so that the results may not be truly
representative.

• The laboratory test method was simply classical/phenotypic and
isolation of Candida species was not done due to media scarcity.
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