
 
 

African Journal of Bacteriology 

Research 

 
 Volume 9 Number 1,  January 2017 

ISSN 2006-9871 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
ABOUT JBR 
 

The African Journal of Bacteriology Research (JBR) (ISSN 2006-9871) is published Monthly 
(one volume per year) by Academic Journals. 
 
 
African Journal of Bacteriology Research (JBR), is a peer reviewed journal. The journal is 
published per article and covers all areas of the subject such as: Bacterial physiology, 
Bacterial floral for human, Prokaryotes of the environment, Bacterial endotoxin, Cell 
signalling. 
 
 

 
Contact Us 

 

Editorial Office:                       jbr@academicjournals.org   

Help Desk:                                helpdesk@academicjournals.org  

Website:                                   http://www.academicjournals.org/journal/JBR  

Submit manuscript online     http://ms.academicjournals.me/ 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Editor 
 
 

Dr. Colleen Olive 
Queensland Institute of Medical Research PO Royal 
Brisbane Hospital 
Brisbane, 
Australia. 

 
Dr. Lyuba Doumanova 
The Stephan Angeloff Institute of Microbiology 
Bulgarian Academy of Sciences 
Sofia, 
Bulgaria. 
 
Dr. Imtiaz Wani 
S.M.H.S Hospital Amira 
Kadal, India. 
 
Dr. Aamir Shahzad 
Max F. Perutz Laboratories 
University of Vienna Vienna, 
Austria. 

 
Dr. Ömür Baysal 
West Mediterranean Agricultural Research 
Institute (BATEM) 
Antalya, Turkey. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Associate Editors 
Dr. Chang-Gu Hyun 
Jeju Biodiversity Research Institute (JBRI) and Jeju Hi- 
Tech Industry Development Institute (HiDI) 
Jeju, 
Korea. 

 
Dr. Ramasamy Harikrishnan 
Jeju National University 
Department of Aquatic Life Medicine 
College of Ocean Science 
Korea. 

 
Prof. Salah M. Azwai  
Al Fateh University 
Tripoli, 
Libya. 
 
Dr. Osman Radwan 
University of Illinois 
Urbana, IL 
USA. 

 
Prof. Abdulghani Alsamarai 
Tikrit University College of Medicine 
Tikrit, 
Iraq. 

 
Dr. Nuno Cerca 
University of Minho 
Braga, 
Portugal. 

 
Dr. Mohammad Reza Shakibaie 
Department of Microbiology and Immuonology 
Kerman University of Medical Sciences  Kerman, 
Iran. 

  
  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Editorial Board 
Dr. Bojarajan Senthilkumar  

Institute for Ocean Management Anna University 
Chennai, 
India. 

 
Dr. Asis Khan  
Washington University St. Louis, MO 
USA. 

 
Saikat Kumar Basu  
University of Lethbridge Lethbridge, AB 
Canada. 

 
Dr. Sivaramaiah Nallapeta 
ONAN Centre for Molecular Investigations 
Secunderabad, 
India. 
 
Dr. Yajnavalka Banerjee 
Max-Planck Institute for Biophysical Chemistry 
Goettingen, 
Germany. 
 
Dr. Petr Slama 
Mendel University of Agriculture and Forestry 
Department of Animal Morphology, Physiology and 
Genetics 
Brno, 
Czech Republic. 

 
Dr. Petros V. Vlastarakos  
Lister Hospital Stevenage, 
UK. 

 
Dr. Lee Seong Wei 
Department Fishery Science and Aquaculture Faculty 
Agrotechnology and Food Science Universiti Malaysia 
Terengganu  Terengganu, 
Malaysia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Dr. Gurdeep Rastogi  

Department of Plant Pathology 
University of California 
Davis, CA 
USA. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

African Journal of Bacteriology Research 
 

 Table of Content:       Volume 9      Number 1     January, 2017 

ARTICLE 

 
 
Antimicrobial resistance pattern of bacterial isolates from different clinical  
specimens in Southern Ethiopia: A three year retrospective study                                         1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
Anteneh Amsalu, Zeleke Geto, Demissie Asegu and Setegn Eshetie 
 
 

 
 
 
 



 
Vol. 9(1), pp. 1-8, January 2017 

DOI: 10.5897/JBR2016.0224 

Article Number: 14A127962796 

ISSN 2006-9871 

Copyright © 2017 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/JBR 

African Journal of Bacteriology Research 

 
 
 
 
 

Full Length Research Paper 
 

Antimicrobial resistance pattern of bacterial isolates 
from different clinical specimens in Southern Ethiopia: 

A three year retrospective study 
 

Anteneh Amsalu1*, Zeleke Geto2, Demissie Asegu3 and Setegn Eshetie1 

 
1
Department of Medical Microbiology, College of Medicine and Health Sciences, School of Biomedical and Laboratory 

Sciences, University of Gondar, Ethiopia. 
2
Ethiopian Public Health Institute, National Research and Reference Laboratory for Clinical Chemistry,  

Addis Ababa, Ethiopia. 
3
Department of Medical Laboratory Science, College of Medicine and Health Sciences, Hawassa University,  

Hawassa, Ethiopia. 
 

Received 30 September 2016; Accepted 15 November, 2016. 
 

Emergence of antimicrobial resistance is a major public health problem worldwide, particularly in 
developing countries. The effectiveness of currently available antibiotics is decreasing as a result of 
increasing resistant strains among clinical isolates. The aim of this study was to determine the 
antimicrobial resistance pattern of bacterial isolate from different clinical specimens at Hawassa 
University Referral Hospital. A retrospective data (from January 2012 to December 2014) of patients 
registered at microbiology record book were reviewed. Age, sex, type of clinical specimen, type of 
bacterial isolate and antimicrobial resistance pattern were extracted using data extraction format. Data 
were analyzed using SPSS version 16 software. A total of 143 bacterial isolates were collected from 
clinical specimens such as: urine (63; 44%), ear discharge (26; 18.2%), pus (25; 17.5%), stool (12; 8.4%), 
nasal swab (12; 8.4%), genital swab (3; 2.1%) and cerebrospinal fluid (2; 1.4%). The predominant 
bacterial isolates were E. coli (35; 24.5%) followed by S. aureus (31; 21.7%) and Klebsiella species (21; 
14.7%). Greater than half percent of resistance were observed for ampicilin, cotrimoxazole, penicillin G, 
chloramphenicol, gentamicin, norfloxacin and oxacilin. Moreover, MDR was observed in 127 (88.8%) of 
the isolates. High prevalence of multi-drug resistant bacteria was observed in this study. Therefore, 
resistance surveillance studies should be conducted to develop local antibiogram data, for choosing 
the best antimicrobial therapy.  
 
Key words: Antibiotic resistance, bacteria isolate, clinical specimen, Ethiopia.  

 
 
INTRODUCTION 
 
Antimicrobial resistance (AMR) is a global concern, 
particularly pressing in developing nations where the 
infectious diseases, poverty and malnutrition are endemic 
(Okeke et al., 2005; DACA, 2009; Moges et al., 2014; 
Planta, 2007). Infections caused by resistant bacteria 

have been shown to be more frequently associated with 
increased morbidity and mortality than those caused by 
susceptible pathogen Helms et al., 2002; Travers and 
Barza, 2002). In areas of concentrated use, such as 
hospitals, antimicrobial resistance to led to hospital stays, 
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increased health care costs and in extreme cases 
untreatable infections (Byarugaba, 2004).  

The lack of clinical microbiology laboratories to identify 
the specific etiologic agents and their antimicrobial 
susceptibility testing has increased empirical therapy 
which in turn leads to emergence of AMR. Moreover, self-
antibiotic prescription, lack of access to local antibiogram 
data and poor awareness of prescriber about AMR were 
the leading local factors for AMR development in Ethiopia 
(Abera et al., 2014).  

Studies have showed that besides the temporal 
changes in profile of infecting microorganisms and 
pattern of resistance over time, antimicrobial resistance 
profile of bacteria varies among population because of 
difference in geography, local antimicrobial prescribing 
practices and prevalence of resistant bacterial strains 
(Abejew and Denboba, 2014; Alemu et al., 2012; Kabew 
et al., 2013; Tadesse et al., 2014). Such differences are 
never stable and may change rapidly especially in places 
where misuse of antibiotics are common particularly in 
developing countries(13). A systematic review in Ethiopia 
has also indicated a trend towards an increasing 
resistance rates among pathogens such as Escherichia 
coli, Shigella spp, Salmonella spp and Staphylococcus 
aureus to commonly prescribed antibiotics, including 
ampicillin, amoxicillin, penicillin, tetracycline and 
trimethoprim/sulfamethoxazole (Moges et al., 2014). 
Thus, up to date information on microbial resistance is 
needed at local level to guide the rational use of the 
existing antimicrobials. Therefore, the aim of this study 
was to determine the antimicrobial resistance patterns of 
bacterial isolate from different clinical specimens at 
Hawassa University Referral Hospital Southern Ethiopia.  
 
 
MATERIALS AND METHODS 
 
Study design, period and study area  
 
A three year retrospective data (from January 2012 to December 
2014) of patients registered at microbiology laboratory record book 
of Hawassa University Referral Hospital were reviewed. The 
Hospital is a tertiary level teaching hospital that provides health 
service to over six million inhabitants in southern Ethiopia and is 
located 273 km south of the capital city, Addis Ababa. The hospital 
started giving microbiological culture diagnostic service for patients 
since 2010; however the data before December 2012 were 
excluded from the study due to lack of full information on the record 
for this study.    
 
 
Data collection  
 
Age, sex, type of clinical specimen, type of bacterial isolate and 
their susceptibility pattern were extracted using data extraction 
format.  

 
 
 
 
Laboratory methods  
 
Identification of bacteria and antimicrobial susceptibility tests were 
done according to the standard operational procedure (SOP) of the 
microbiology laboratory of the Hospital in place. In brief the bacteria 
were identified based on morphological characters, Gram’s stain 
and biochemical tests (Cheesbrough, 2006). Identification of Gram 
positive bacteria was done using Gram stain, hemolytic activity on 
sheep blood agar plates, catalase reaction and Coagulase test. 
Gram-negative bacteria were identified based on colony 
morphology on blood agar and MacConkey agar, followed by 
biochemical reactions namely oxidase, triple sugar iron (TSI), 
Sulphur Indole and motility (SIM), citrate, Lysine decarboxylase 
(LDC) and urease tests. After bacterial identification, antimicrobial 
susceptibility tests were done on Mueller-Hinton agar (Oxoid 
Basingstoke, UK) using Kirby-Bauer disk diffusion method(15) for 
ampicillin (AMP) (10μg), amoxicillin(20 μg)-clavulanic acid (10 μg ) 
(AMC) (30μg), ceftriaxone (CRO) (30 μg), ciprofloxacin (CIP) (5 μg), 
norfloxacin (10μg), gentamicin (CN) (10μg),  oxacillin (OX) (1 μg),  
sulfamethoxazole+trimethoprim (SxT) (25μg) and penicillin (G) (10 
IU) (Oxoid, Ltd., Basingstoke, and Hampshire, England). 
Resistance pattern were interpreted according to Clinical 
Laboratory Standards Institute (CLSI) guidelines (CLSI, 2012). 
American Typing Culture Collection isolates of E. coli (ATCC- 
25922), S. aureus (ATCC- 25923) and Pseudomonas aeruginosa 
(ATCC 27853) were used as a reference strain in the laboratory.  
 
 
Multi-drug resistance (MDR) 
 
Multi-drug resistance was defined as organisms resistant to three or 
more drugs. 
 
 
Data analysis 
 
Data entry and analysis was performed using SPSS version-16. 
Summary statistics were performed using frequencies and 
proportions for categorical data. Chi-square test was employed to 
compare the proportion of bacterial isolate between sex and age. P-
value of less than 0.05 was considered to indicate statistically 
significant difference.  
 
 
Ethical considerations 
 
Ethical approval was secured from institutional review board (IRB) 
of Hawassa University College of Medicine and Health Sciences. 
Patient records/information was anonymized and de-identified prior 
to analysis. Permission to collect the information from registration 
book was obtained from the hospital administration.  

 
 
RESULTS 
 
Age and sex specific prevalence of bacteria  
 
Out of 564 recorded patients’ data (from January 2012 to 
December 2014), 510 culture results have complete 
record and reviewed. The age of the patients ranged from 
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Table 1. Age and sex specific prevalence of bacterial isolate from patients.  
 

Variable 
Number of study  

subjects 

Number of 

positives 

Age and sex specific  

prevalence (%) 
ᵪ

2 
(p. value) 

Age category(years)    8.253(0.220) 

< 5 151 39 25.8  

5-9 66 21 31.8  

10-19 72 24 33.3  

20-29 100 32 32.0  

30-39 60 9 15.0  

40-49 28 7 25.0  

≥ 50 33 11 33.3  

Sex    62.25(0.961) 

Male  222 62 27.9  

Female 288 81 28.1  
 

ᵪ
2
, Chi-square. 

 
 
 

 
 
Figure 1. Rate of culture-positivity of clinical specimens processed.  

 
 
 
1 to 85 years, with median age of 14.0 (Inter-quartile (IQ) 
= 3.0-28.3) years. A majority of samples 288 (56.5%) 
were collected from females, and 151 (29.6%) were 
under age group of 5 years. A total of 143 bacterial 
isolates were collected from various clinical specimens 
(one bacterium per episodes of infection) and the highest 
isolation rates were obtained from 10-19 years and ≥ 50 
years age group each (33.3%). The isolated bacteria was 
relatively higher in females 81(28.1%) than males 
62(27.9%) though not statistically significant (p = 0.96) 
(Table 1).  
 
 
Types of clinical specimen processed  
 
The most frequently processed specimens in the hospital 
microbiology laboratory were urine 226 (44.3%) followed 
by stool 170 (33.3%). The rate of culture-positivity was 
found to be 80.6% in pus, 72.2% in ear discharge 
and63.2% in nasal swab (Figure 1).    

Bacterial isolates 
 
In this study, a total of 143 bacterial isolates were 
collected from various clinical specimens. Of these, Gram 
negative bacteria accounted for 97(67.8%) and the rest 
46(32.2%) were Gram positive bacteria. The most 
common bacteria isolated were E. coli 35 (24.5%), S. 
aureus 31 (21.7%) and Klebsiella species 21 (14.7%). 
The least were Enterococcus species and Neisseria 
gonorrhoeae which accounted 3 (2.1%). The majority of 
bacteria were isolated from urine (44%) followed by ear 
discharge (18.2%) and pus (17.5%). The predominant 
isolate from urine was E. coli (42.9%) followed by 
Klebsiella spp. (12.7%) and S. aureus (12.7%), while the 
most common isolate from ear discharge and pus was S. 
aureus(42.3% and 40% respectively). Shigella spp. and 
Salmonella spp. was the only pathogen isolated from 
stool specimen (58.3 and 41.7% respectively), while 
Klebsiella spp. Was common isolate from nasal swab 
(58.3%). N. gonorrhoeae and E. coli was the only organism  
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Table 2. Frequency distribution of bacterial pathogen isolated from different clinical specimens. 
 

Bacterial isolate Urine Stool 
Nasal 
swab 

Ear 
discharge 

Pus 

 

Genital 
swab 

CSF 

 
Total 

S. aureus  8(12.7) 0 2(16.7) 11(42.3) 10(40.0) 0 0 31(21.7) 

CONS 5(7.9) 0 0 0 2(8.0) 0 0 7(4.9) 

S. pyogenes 1(1.6) 0 0 0 4(16.0) 0 0 5(3.5) 

Enterococcus spp. 3(4.8) 0 0 0 0 0 0 3(2.1) 

E. coli  27(42.9) 0 1(8.3) 1(3.8) 4(16.0) 0 2(100) 35(24.5) 

Klebsiella spp. 8(12.7) 0 7(58.3) 5(19.2) 1(4.0) 0 0 21(14.7) 

Citrobacter spp. 7(11.1) 0 0 0 0 0 0 7(4.9) 

N. gonorrhoeae 0 0 0 0 0 3(100) 0 3(2.1) 

Salmonella spp. 0 5(41.7) 0 0 0 0 0 5(3.5) 

Shigella spp. 0 7(58.3) 0 0 0 0 0 7(4.9) 

Pseudomonas spp. 2(3.2) 0 1(8.3) 3(11.5) 2(8.0) 0 0 8(5.6) 

Enterobacter spp. 1(1.6) 0 0 1(3.8) 2(8.0) 0 0 4(2.8) 

Proteus spp. 1(1.6) 0 1(8.3) 5(19.2) 0 0 0 7(4.9) 

Total  63(44.0) 12(8.4) 12(8.4) 26(18.2) 25(17.5) 3(2.1) 2(1.4) 143(100) 
 

CSF, Cerebrospinal fluid; CONS, Coagulase negative staphylococcus; spp., species .  

 
 
 

Table 3. Overall antimicrobial resistance pattern of bacteria isolated from different clinical specimens.  
 

Antimicrobial agents No. of bacteria tested 
Susceptibility patterns 

Resistant No. (%) Sensitive No. (%) 

Ceftriaxone  143 68(47.6) 75(52.4) 

Ciprofloxacin 137 59(43.1) 78(56.9) 

Gentamicin 128 83(64.8) 45(35.2) 

Cotrimoxazole  110 91(82.2) 19(17.8) 

Ampicillin 108 107(99.1) 1(0.9) 

Amoxicillin-clavulinic acid 97 31(32) 66(68) 

Norfloxacin 94 51(54.3) 43(45.7) 

Chloramphenicol 89 65(73) 24(27) 

Penicillin G 45 37(82.2) 8(17.8) 

Oxacillin  32 16(50) 16(50) 
 

No., number; %, percentage.   

 
 
 
isolated from genital swab and CSF respectively (Table 
2).  
 
 
Antimicrobial resistance pattern  
 
The overall resistant rate to ampicillin, cotrimoxazole and 
penicillin G, chloramphenicol, gentamicin,  norfloxacin 
and oxacilin were 99.1%, 82.2%, 73%, 64.8%, 54.3% and 
50%, respectively. On the other hand, amoxicillin-
clavulinic acid, ciprofloxacin and ceftriaxone had overall 
lower resistance rate of 32, 43.1 and 47.6%, respectively 
(Table 3).  

Antimicrobial resistance pattern of Gram negative 
bacteria  
 
Antimicrobial resistance rate of Gram negative bacteria is 
shown in Table 4. In this study, overall resistance pattern 
of E. coli isolate from various clinical specimens showed 
resistance rates to ampicilin (100%), cotrimoxazole (90%) 
and norfloxacin (68.8%). The second most common 
Gram negative isolates were Klebsiella spp. which is 
100% resistant to ampicilin followed by cotrimoxazole 
(80%), chloramphenicol (75%) and gentamicin (71.4%). 
The third most common gram negative isolates were 
Pseudomonas spp. which is 100% resistant  to  ampicilin,   
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Table 4. Antimicrobial resistant pattern of Gram negative bacteria isolated from different clinical specimens. 
 

Antimicr
obial 
agent 

E. coli  

(35) 

Klebsiella 
spp. 

( 21) 

Citrobacter 
spp. 

(7) 

N. 
gonorrhoeae 

(3) 

Salmonella 
spp. 

(5) 

Shigella 
spp. 

(7) 

Pseudomo
nas spp. 

(8) 

Enterobacter 
spp. 

(4) 

Proteus 
spp 

(7) 

 

AMP 

T R(%) T R(%) T R(%) T R(%) T R(%) T R(%) T R(%) T R(%) T R(%) 

22 100 17 100 5 71.4 3 100 2 100 7 100 8 100 2 100 7 85.7 

GN 33 60.6 21 71.4 7 100 3 66.7 3 100 6 66.7 7 57.1 3 66.7 7 57.1 

Sxt  30 90.0 15 80.0 7 100 ND 5 80.0 7 85.7 7 100 3 66.7 5 40.0 

CRO  35 45.7 21 47.6 7 57.1 3 33.3 5 80.0 7 57.1 8 62.5 4 75.0 7 28.6 

CIP 32 56.2 21 33.3 6 33.3 3 33.3 5 60.0 7 42.9 8 37.5 4 75.0 7 28.6 

NoR  32 68.8 12 50.0 5 20 3 66.7 1 0 4 75.0 7 42.9 1 100 4 25,0 

AMC 23 26.1 16 37.5 5 80.0 3 33.3 2 0 5 40.0 8 75.0 1 0 6 16.7 

CAF 14 64.3 12 75.0 3 100 2 50.0 4 100 7 85.7 5 100 2 100 6 50.0 

PG  3 100  
 

T, Total number of isolate tested; R, percent of resistant strains; AMP, ampicilin; GN, gentamicin; Sxt, cotrimoxazole; CRO, ceftriaxone; CIP, ciprofloxacin; NoR, norfloxacin; 
AMC, Amoxicillin-clavulinic acid; CAF, chloramphenicol; PG, penicillin G; ND, not done. 

 
 
 
cotrimoxazole and chloramphenicol. 
 
 
Antimicrobial resistance pattern of Gram 
positive bacteria  
 
Antimicrobial resistance rate of Gram positive 
bacteria is shown in Table 5. S. aureus was the 
predominant Gram-positive isolate resistant to 
ampicilin (100%), penicillin (96.3%), cotrimoxazole 
(73.7%), chloraphenicol (56.5%), gentamicin 
(52%) and oxacilin (47.6%). Although, small 
number of Enterococcus spp. was isolated from 
urine sample, all of them were resistant to almost 
all of the antibiotics tested except for ciprofloxacin 
(33.3%) and amoxacillin- clavunlic acid (66.7%). 
 
 
Multi-drug resistance (MDR)  
 
Out of 143 bacterial  isolates,  127  (88.8%)  multi- 

drug resistant isolates were observed. Gram 
negative bacteria showed 90.8% MDR. While, 
Gram positive bacteria showed 84.4% MDR. In 
this study 100% MDR were observed in 
Citrobacter spp., N. gonorrhoeae, Salmonella 
spp., Shigella spp., Pseudomonas spp. and 
Enterococcus spp. An increasing MDR among the 
three most common isolated pathogens such as 
E. coli (88.6%), S. aureus (87.1%) and Klebsiella 
spp. (90.5%) were also observed (Table 6).   
 
 
DISCUSSION  
 
Increased in antimicrobial resistance has made it 
necessary for the generation of an up to date 
information on antibiotic resistance patterns of 
bacterial isolate in order  to determine appropriate 
empirical therapy. In this study a total of 143 
(28%) bacterial isolates were collected from 
various clinical specimens. The most common 

specimens processed in the hospital laboratory 
were urine followed by stool. Majority of the 
bacterial isolates were recovered from urine 
specimen. The most common bacteria isolated 
were E. coli, S. aureus and Klebsiella spp. MDR 
was observed in 127 (88.8%) of the isolated 
bacteria. 

Although, the most commonly processed 
specimens in the laboratory were urine and stool; 
culture positivity rate of stool specimen were very 
low as compared to other specimens processed in 
the laboratory. This might be due to high number 
of patients (44.7%) who delivered stool were 
children less than five years old (data not shown) 
in which the predominant cause of diarrhea is 
virus. Moreover due to lack of facility diarrhea 
associated-E. coli strain and Campylobacter spp. 
were not isolated.  

Overall, the most common isolates observed in 
this study were E. coli followed by S. aureus and 
Klebsiella spp. Similar findings  were  observed  in  



6          Afr. J. Bacteriol. Res. 
 
 
 

Table 5. Antibiotic resistance of Gram positive bacteria isolated from different clinical specimens. 
 

Antimicrobial agent 
S. aureus (31) CONS (7) S. pyogenes(5) Enterococcus spp. (3) 

T R (%) T R (%) T R (%) T R (%) 

Ampicilin  23 100 5 100 3 100 3 100 

Gentamicin  25 52.0 6 66.7 4 75.0 2 100 

Cotrimoxazole  19 73.7 5 60.0 2 100 2 100 

Ceftriaxone 30 33.3 7 57.1 4 25.0 3 100 

Ciprofloxacin  29 41.1 6 33.3 4 25.0 3 33.3 

Norfloxacin  16 37.5 3 66.7 3 33.3 3 100 

Amoxicillin-clavulinic acid  18 11.1 5 40.0 2 0 2 66.7 

Chloramphenicol 23 56.5 6 83.3 2 100 3 100 

Penicillin G   27 96.3 5 100 4 0 3 100 

Oxacillin  21 47.6 4 50.0 ND 3 66.7 
 

CONS, Coagulase negative staphylococcus; T, total number of isolate tested; R, percent of resistant strains; ND, not done. 

 
 
 

Table 6. Frequency of multi-drug resistant (MDR) bacterial isolates from different 
clinical specimens. 
 

Bacterial isolate  Total number of isolate MDR n (%) 

Gram negative  98 89(90.8) 

Escherichia coli 35 31(88.6) 

Klebsiella species  21 19(90.5) 

Citrobacter species  7 7(100) 

Neiseria gonorrhoeae 3 3(100) 

Salmonella species 5 5(100) 

Shigella species 7 7(100) 

Pseudomonas species 8 8(100) 

Enterobacter species 4 3(75.0) 

Proteus species 7 5(71.4) 

Gram positive  45 38(84.4) 

Staphylococcus aureus 31 27(87.1) 

Coagulase negative staphylococcus  7 6(85.7) 

Streptococcus pyogenes 5 3(60.0) 

Enterococcus species  3 3(100) 

Total  143 127(88.8) 
 

MDR, multi- drug resistant; n, number of multi-drug resistant strains; %, percentage. 

 
 
 
another studies(17,18). The distribution and frequency of 
bacteria isolated in different clinical specimens were 
different. In urine the predominant bacterial isolates were 
E. coli followed by Klebsiella spp., S. aureus, Citrobacter 
spp. and CONS. 
 The isolation rate of E. coli in this study is in conformity 
with previous studies conducted in Gondar North-West 
(47.5%) (Alemu et al., 2012), Addis Ababa central 
(44.62%) (Kabew et al., 2013) and Dessie North-East 
(45.5%) (Alemu et al., 2012; Kabew et al., 2013; Kibret 
and Abera, 2011). However, the rate is generally lower 
than another two studies conducted in North-East 
Ethiopia(60.29% -63.6%) Abejew and Denboba, 2014; 

Kibret, 2014). This difference might be explained by 
difference in geographic area and time especially in 
North-east Ethiopia which indicates an increase in 
prevalence through time.  

In this study the second most frequently processed 
specimen was stool. In stool sample, Shigella spp. and 
Salmomella spp. were the only pathogen isolated in line 
with study conducted in Ethiopia (Reda et al., 2011). In 
ear discharge the most commonly isolated bacteria were 
S. aureus followed by Proteus spp., Klebsiella spp. and 
Pseudomonas spp. This is concordant with the previous 
studies in Mekelle University, Northern Ethiopia 
(Gebereyesus and Zemene, 2015). However,  in  another  

l%20
l%20


 
 
 
 
studies the predominant isolates were Proteus spp. 
Muluye et al., 2013; Abera and Kibret, 2011) and 
Pseudomonas spp. (Alsaimary et al., 2010). Similarly, in 
pus/wound/tissue specimen the predominant isolates 
were S. aureus in agreement with other studies in 
different part of Ethiopia (Esayas et al., 2014; Muluye et 
al., 2014; Mulu et al., 2012). In general Gram negative 
bacteria were the most commonly isolated than Gram 
positive bacteria and this finding is in agreement with the 
findings reported in Gondar Alemu et al., 2012; Muluye et 
al., 2013). The difference in the pattern and rate of 
bacterial isolate among different clinical specimens might 
be due to difference in study subjects, study design, 
identification method, geographic variation and variation 
overtime within a study population. 

With regard to the antimicrobial resistance pattern of 
isolates, E coli were found to be most resistant (>90%) to 
ampicilin and cotrimoxazole. This finding is in agreement 
with recent study conducted in Dessie North-East 
Ethiopia (Abejew and Denboba, 2014). However higher 
resistance (56.2–68.8%) to ciprofloxacin, gentamicin, 
chloramphenicol and norfloxacin were seen in this study 
than other studies conducted in Ethiopia (Abejew and 
Denboba, 2014; Alemu et al., 2012; Muluye et al., 2013).  
High resistance rate (71.4-100%) was seen by Klebsiella 
spp. to gentamicin, chloramphenicol, cotrimoxazole and 
ampicillin similar results were reported in Jimma 
University Specialized Hospital, South-West Ethiopia 
(Mama et al., 2014). The isolated S. aureus were100% 
resistant to ampicilin and 96.3% to penicillin G. This 
finding is comparable with 82.2% resistance rate for both  
antibiotics reported in Debre Markos, Ethiopia(30). In this 
study 47.6% of tested S. aureus was resistant to oxacillin 
and hence defined as methicillin resistant 
Staphylococcus aureus (MRSA)isolates comparable with 
study conducted in Debre Markose (49.7%) (Kahsay et 
al., 2014). However high resistance rate to ceftriaxone 
and amoxicillin clavunilic acid (Esayas et al., 2014); 
gentamicin and cotrimoxazole (30) was reported in 
Ethiopia. Possible reason for the disparity in drug 
resistance at different sites could attributed to the 
differences in the rational use of antibiotics in the study 
areas. 

Furthermore multi-drug resistance was seen in 90.8% 
of Gram negative and 84.4% of the Gram positive 
isolates with the overall MDR of 88.8%, which is 
consistent with studies conducted in Ethiopia in urinary 
tract infection (UTI) patients (93.1%) (Biadglegne and 
Abera, 2009), diarrheal patients (81.5%) (Huruy et al., 
2008), ear infection (94.1%) (Muluye et al., 2013) and 
wound infection (82.92%) (Esayas et al., 2014). However, 
lower rate of MDR were reported in other studies from 
different clinical specimens Sabir and Alvi, 2013; 
Gebereyesus and Zemene, 2015; Abera and Kibret, 
2011). The difference in resistance might be due to the 
difference in operational definition on MDR or the type of 
study   subjects.   Nevertheless,   this   study   has   some  
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limitations in light of which results need be interpreted. 
First, as the nature of the study the result may not 
represent the general population live in the study area. 
Second, there was no data on residence, admission 
history and type of specimen processed such as blood 
culture, sputum and ocular specimen. In addition, 
because of their discontinued use the pathogens 
resistance pattern to vancomycin, cloxacilin and 
amoxacillin were not analyzed to avoid imprecision in 
interpretations. With all limitation mentioned above the 
result of this study has very important input to the study 
area and microbiological setups in different laboratories.   
 
 
Conclusion  
 
A total of 143 bacterial isolates were collected from 
clinical specimens and the majority were isolated from 
urine 63(44%). The predominant bacteria such as E. coli, 
S. aureus and Klebsiella spp. have showed high level of 
antibiotics resistance to the commonly prescribed 
antibiotics, including ampicilin, cotrimoxazole, 
chloraphenicol, gentamicin, penicillin G and oxacillin. 
High rates of MDR bacteria were also isolated. Therefore, 
resistance surveillance studies should be conducted to 
develop local antibiogram data, for choosing the best 
antimicrobial therapy. 
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