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Aim: The study was aimed to identify etiology of bacteria associated with wound infections 10 
and antimicrobial susceptibility profile of the isolated organisms in the community.  11 
Study design and Methodology: It is a retrospective study; data was obtained from Medical 12 
Microbiology department register from May 2005 through October 2007 and was exempted 13 
from ethical approval. Swab samples were collected from 408 patients between age groups 0 14 
through 75years from out patients and inpatients admitted in the wards for various injuries 15 
such as burns, post surgical wound, fracture and ulcer wound. Samples were cultured within 16 
1hour on macConkey agar, blood agar and chocolate agar, and incubated at 37o c for 18-17 
24hours overnight. Data was coded and computed using SPSS 16.0 and p-value 0.05 was 18 
considered statistical significant. Results: Out of 408 swab samples, 338 (82.8%) yielded 19 
positive culture, overall highest isolates was found within age groups 31-40years with 20 
69(94.5%) growth followed by 21-30years 61(85.9%) and the least growth was found in 51-21 
60years 27(77.1%) and 0-10years 88(77.2%), and statistically not significant ( p-value 0.814, 22 
mean age =11.34, median =12.00, mode =12 and S.D±4.361). The highest single isolates was 23 
Staphylococcus aureus 122(42.5%) followed by Escherichia coli 108(37.6%), Pseudomonas 24 
aeruginosa 28(9.8%), Proteus species 15(5.2%) and lowest isolates were Candida albicans 25 
3(1.0%), Clostridium species 2(0.7%), Coagulase negative Staphylococcus 2(0.7%) and 26 
Streptococcus species 2(0.7%). 27 
 Escherichia coli and Staphylococcus aureus had the most prevalent polymicrobial isolates 28 
with 28(54.9%) followed by Escherichia coli and Proteus species 8(15.7%).  29 
Staphylococcus aureus the highest prevalent single isolates was susceptible to Ceftriazone 30 
75(61.5%), Ciprofloxacin 71(58.2%), Ofloxacin 68(55.7%) and Clindamycin 83(68.0%). 31 
Conclusion: The incidence rate of wound sepsis in the studied population is 338(82.88%) 32 
with incriminating single isolate of Staphylococcus aureus 122(42.5%). This is a serious 33 
burden to our patients which call for serious attention among stake holders.  34 
Recommendation: Stake holders need to educate patients visiting hospital community on the 35 
danger of wound sepsis, and first aid treatment before visiting tertiary health care to reduce 36 
morbidity and mortality incidence rate. 37 
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1. Introduction 41 

       Chronic wound infection occurs in individual with an increased risk of bacteria invasion 42 
as a result of poor local factors such as arterial insufficiency, veinous hypertension, trauma 43 
and systemic disease like diabetic mellitus and rheumatoid arthritis [ 1].  44 
 Wound infection is important in the morbidity and mortality of patients irrespective of its 45 
cause; its delay healing and is associated with prolonged hospital stay thereby increasing cost 46 



of healthcare services [2].  It may occur as a result of exposure of subcutaneous tissue 47 
following a loss of skin integrity; wound provides a warm, moist, and nutritious environment 48 
that is favorable for microbial colonization and proliferation.  49 
       Wound colonization is most frequently poly-microbial, involving numerous 50 
microorganisms that are potentially pathogenic, wounds are at risk of becoming infected [3]. 51 
In western world, studies on wound infections are focused on surgical sites infections because 52 
other types of wound infections are not problematic [4] while in developing countries such as 53 
Africa continent, other types of wound infections are major causes of morbidity and mortality 54 
among the patients [5,6]. The incidence rate of different bacterial infected wounds varies, it 55 
exists inter-institutionally and intra institutionally [7]. Bacterial infections in burn and wound 56 
patients are similar and are difficult to control [8]. Wound infection constitutes major barrier 57 
to healing and have an adverse effect on the patient’s quality of life as well as on the healing 58 
rate of the wound.  59 
        Infected wounds are likely to be more painful, hypersensitive and odorous, resulting in 60 
increased discomfort and inconvenience for the patient[9]. The prevalent organisms 61 
associated with wound infection include Staphylococcus aureus which account for 20-40% 62 
and Pseudomonas aeruginosa 5-15% of the nosocomial infection, with infection mainly 63 
following surgery and burns. Other pathogens such as Enterococci and members of the 64 
Enterobactericae have been implicated, among immuno-compromised patients and following 65 
abdominal surgery [10]. Also, Godebo  et al, (2013) [11] and Mulu  et al, (2006)[12] stated 66 
that Staphylococcus aureus, Kelbsiella species, Escherichia coli, Proteus species, 67 
Streptococcus species, Enterobacter species, Pseudomonas species and Coagulase negative 68 
Staphylococci were common pathogens in wound infection.  69 
          In addition, Arturson , (1985)[13] said infection causes 50% to 60% of deaths in burn 70 
patients in spite of intensive therapy with antibiotics both topically as well as intravenous, 71 
and wound can be infected by a variety of microorganisms ranging from bacteria to fungi and 72 
parasites [14]. Post-surgical wound infections are hospital acquired and vary from one 73 
geographical area to the other [15].The emergence of high anti-microbial resistance among 74 
bacterial pathogens made the treatment of post-operative wound infections challenging [16]. 75 
The situation is serious in developing countries due to irrational prescriptions of antimicrobial 76 
agents [17].  77 
The emergence of drug resistant pathogens like Methicillin Resistant Staphylococcus aureus 78 
(MRSA) and Extended Spectrum Beta Lactamase (ESBL) leading to treatment failure [18]. 79 
The study was aimed to identify etiology of bacteria associated with wound sepsis and 80 
antimicrobial susceptibility profile of the isolated organisms in the community. 81 
 82 

2. Materials and Methods 83 
2.1 Study population 84 
 The research was a retrospective study; data were collated from May, 2005 through October 85 
2007 from Medical Microbiology department register and exempted from ethical approval. 86 
Swab samples of four hundred and eight (408); female 191 and male 217 swab specimen 87 
were collected aseptically from different categories of patients both out-patient and in-88 
patients from various wound site such as burns, ulcer, post operative wound and fracture 89 
wound, submitted to Medical Microbiology department for routine analysis. Subjects were 90 
between age groups 0 through 75years old. 91 
 92 
2.2  Analysis, Characterization and Identification of Bacteria from swab Samples 93 
Swab samples were submitted for routine, gram stain, culture and sensitivity. Samples were 94 
cultured within 1hour of submission on MacConkey agar, Blood agar and Chocolate agar 95 
according to Chessbrough[19]. Samples were further gram stained directly to classify staining 96 



reaction [19]. The bacterial isolates were characterized based on colonial morphology, growth 97 
on selective media and enriched media, and biochemical tests which include Gram’s reaction, 98 
indole tests, methyl red, voges-proskauer, citrate utilization, motility, endospore, utilization 99 
of carbohydrates such as glucose, sucrose, mannitol, lactose and fructose, oxidase, catalase, 100 
coagulase and starch hydrolysis test [20]. Antimicrobial susceptibility test by disc diffusion 101 
methods according to clinical laboratory standard guidelines [21]. The antimicrobial disc 102 
used include Clindamycin (5mcg), Streptomycin(10mcg), Gentamycin (10mcg), Ceftriazone 103 
(30mcg), Erythromycin (5mcg), Ofloxacin (5mcg), Augmentin (30mcg), Ciprofloxacin 104 
(5mcg), Ampicillin (10mcg), Tetracycline (5mcg),Cotrimoxazole (10mcg), Azythromycin 105 
(30mcg) and Pefloxacin (5mcg). Susceptibility to antibiotics was measured by the method of 106 
Baker and Breach [22]. When the antibiotic agent was 16mm or higher, it was recorded 107 
susceptible, and resistance when less than 16mm. The susceptibility plates were incubated 108 
aerobically for 18-24hrs and zones of inhibition were recorded. Data was coded, computed 109 
and analyzed using SPSS version 16.0 and p values ≤0.05 was considered to be statistically 110 
significant. 111 

3. Results   112 

Table 1, showed four hundred and eight (408) patients enrolled; a total of three hundred and 113 
thirty eight 338(82.8%) yielded significant growth of isolates, and 70(17.2%) had sterile 114 
culture.  Out of 338 (82.8%) positive culture, overall highest positive culture was found 115 
within age groups 31- 40years with 69(94.5%) growth followed by 21-30years 61(85.9%) 116 
and the least growth was found in 0-10years 88(77.2%) and 51- 60years 27(77.1%).   117 
Table 2, showed the frequency of isolates in relation to age. Our research showed two 118 
categories of isolates, single pure isolates 287(84.9%) table 2A, and mixed growth isolates 119 
51(15.1%) table 2B.  120 
Table 2A: The highest single isolates was Staphylococcus aureus 122(42.5%) followed by 121 
Escherichia coli 108(37.6%), Pseudomonas aeruginosa 28(9.8%), Proteus species 15(5.2%) 122 
and lowest isolates were Candida albicans 3(1.0%), Clostridium species 2(0.7%), Coagulase 123 
negative Staphylococcus 2(0.7%) and Streptococcus species 2(0.7%). Also, a higher 124 
occurrence of single isolates was found within age groups 0-10years with 77(26.8%) 125 
followed by 31-40years 42(19.9%) and lowest isolates was in 61-70years 7(2.4%). 126 
Table 2B was a polymicrobial isolates; overall highest isolates was in age groups 0-10years 127 
with 13(25.5%) followed by 31-40years 11(21.6%) and least isolates was 61-70years 128 
2(3.9%). Escherichia coli and Staphylococcus aureus 28(54.9%) had highest mixed isolates  129 
followed by Escherichia coli and Proteus species 8(15.7%) and least isolates Escherichia coli 130 
and Corynebacterium  diptheriae 1(2%), and Proteus species and Klebsiella species 1(2%). 131 
Table 3A showed antimicrobial susceptibility pattern of the isolates; Staphylococcus aureus 132 
the highest prevalent isolate was susceptible to Ceftriazone 75(61.5%), Ciprofloxacin 133 
71(58.2%), Ofloxacin 68(55.7%) and Clindamycin 83(68.0%), and least susceptible was 134 
Augmentin 5(4.1%) and Ampicillin 1(0.8%). 135 
Second isolate Escherichia coli was susceptible to Ceftriazone 64(59.3%), Ciprofloxacin 136 
59(54.6%) and Ofloxacin 55(50.9%) and least susceptible to Ampicillin 1(0.9%) and 137 
Augmentin 4(3.7%). Pseudomonas aeruginosa was susceptible to Ciprofloxacin 17(60.7%), 138 
Ofloxacin15 (53.6%) and Ceftriazone 15(53.6%) and least susceptible to Cotrimoxazole 139 
1(3.6%) and Azithromycin 3(10.7%) 140 
Table 3B depict the antimicrobial activities of mixed isolates; the most prevalent were 141 
Escherichia coli and Staphylococcus aureus with susceptibility to Ciprofloxacin 16(57.1%), 142 
Ofloxacin 11(39.3%) and lowest susceptible to Augmentin 1(3.6%) and Tetracycline 143 
1(3.6%). 144 
                                                      145 
 146 



                                                       Table 1 147 
 148 
            Frequency of Subjects in Relation to Age Showing Positive and Negative culture 149 

 
Age               Number of Subjects         Positive Subjects          Negative Subjects 

         0-10                      114                            88 (77.2%)                    26(22.8%) 150 
 151 
        11-20                       44                             35(79.4%)                       9(20.5%) 152 
 153 
        21-30                       71                             61(85.9%)                       10(14.1%) 154 
 155 
        31-40                       73                            69 (94.5%)                         4(5.5%) 156 
 157 
        41-50                       60                             50(83.3%)                         10(16.7%) 158 
 159 
        51-60                       35                             27(77.1%)                          8(22.9%)  160 
 161 
         61-70                     10                                8(80%)                             2(20%) 162 
 163 
         71-75                       1                                 0                                      1(100%) 164 

       Total                  408(100%)                 338(82.8%)                      70(17.2%) 
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 186 
FIGURE 1:  Chart Showing Frequency of Subjects In Relation To Age of Positive and 187 

Negative Culture 188 
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 220 
                                                           Table 2A 221 
                Incidence Rate of Single Isolates in Relation to Age Distribution of Subjects   222 
                                                       with Wound Infections. 223 
 224 

Isolates                 0-10         11-20      21-30          31-40          41-50        51-60     61-70   71-80     Total 
 225 

 
S. aureus         36(29.5%) 18(14.8%) 20(16.4%) 19(15.6%) 15(12.3%)   12(9.8%) 2(1.6%) 0(-)   122(42.5%) 
 
E. coli             18(16.7%) 11(10.2%) 24(22.2%) 25(23.1%) 18(16.7%)   7(6.5%)   5(4.6%)  0(-)  108(37.6%)   
 
Klebsiella        1(16.7%)      0(-)          1(16.7%)    3(50%)       1(16.7%)     0(-)          0(-)     0(-)    6(2.1%)   
species 
 
Proteus            3(20%)         0(-)          4(26.7%)    5(33.3%)     3(20%)       0(-)          0(-)      0(-)    15(5.2%) 
species 
 
Pseudomonas 14(50%)    1(3.6%)       1(3.6%)      4(14.3%)     4(14.3%)   4(14.3%)   0(-)    0(-)    28(9.8%)   
aeruginosa 
 
Streptococcus    0(-)            0(-)             0(-)             1(50%)         1(50%)       0(-)          0(-)     0(-)   2(0.7%)     
species 
 
Coagulase neg.   1(50%)     0(-)             1(50%)        0(-)              0(-)              0(-)          0(-)    0(-)   2(0.7%) 
Staphylococcus 
 
Clostridium        1(100%)    0(-)             0(-)             0(-)                0(-)             0(-)         0(-)    0(-)   2(0.7%)     
Species 
 
Candida             3(100%)      0(-)           0(-)            0(-)                0(-)             0(-)        0(-)   0(-)     3(1.0%) 
albicans 
 

Total                 77(26.8%)   30(10.5%)   51(17.8%) 57(19.9%)  42(14.6%) 23(8.0%) 7(2.4%) 0(-)  287(100%) 
 
 226 
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                                                                  Table 2B 255 
                 Incidence Rate of Mixed Isolates in Relation to Age Distribution of Patients With  256 
                                                               Wound Infections. 257 
 258 

Isolates             0-10        11-20       21-30      31-40      41-50     51-60       61-70  71-75  Total  

S. aureus   5(17.9%) 3(10.7%) 9(32.1%) 5(17.9%) 3(10.7%) 2(7.1%) 1(3.6%) 0(-) 28(54.9%) 259 
& E. coli 260 
 261 
E. coli &    3(37.5%) 1(12.5%)    0(-)      3(37.5%)  1(12.5%)    0(-)       0(-)      0(-)  8(15.7%)     262 
Proteus spp. 263 

 264 
P. aeruginosa 2(50%)    0(-)        0(-)     1(25%)     1(25%)      0(-)          0(-)      0(-)  4(7.8%)      265 

& S. aureus 266 
 267 
P.aeruginosa  1(33.3%)  0(-)       0(-)     1(33.3%)     0(-)          0(-)      1(33.3%)  0(-)  3(5.9%) 268 

 & E. coli 269 
 270 
Proteus species  1(100%) 0(-)      0(-)        0(-)           0(-)           0(-)      0(-)         0(-)  1(2.0%) 271 
& Klebsiella spp. 272 
 273 
E. coli & Coryne. 0(-)         0(-)  1(100%)    0(-)         0(-)          0(-)      0(-)        0(-)   1(2.0%) 274 
Diphtheria 275 
  276 
Proteus  spp.   1(16.7%) 1(16.7%)  0(-)   1(16.7%)  2(33.3%)  1(16.7%) 0(-)     0(-)  6(11.8%) 277 
& S.aureus 278 
 279 

Total               13(25.5%) 5(9.8%) 10(19.6%) 11(21.6%) 7(13.7) 3(5.9%) 2(3.9%) 0(-) 51(100%) 
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                                                          Table 3A 330 
 331 
     Percentage Antimicrobial Profile of Isolated Organisms from Wound Infections 332 
 333 

                                  P.             S.            E.        Kleb.      Proteus    Strept.    Coag. Neg. Clostridium 
Antibiotics          aeruginosa   aureus      coli       species      species   species     Staph.         species 
                                N=28        N=122    N=108   N=6           N=15        N=2       N=2             N=1 

Ampicillin           NA       1(0.8%)   1(0.9%)      0(-)          0(-)           0(-)        0(-)              0(-) 334 
Erythromycin      NA        48(39.3%)  NA        NA           NA         1(50%)    1(50%)         0(-) 335 
Tetracycline         NA     45(36.9%) 18(16.7%) 2(33.3%) 0(-)        1(50%)     0(-)              0(-) 336 
Augmentin           0(-)      5(4.1%)     4(3.7%)    2(33.3%) 0(-)        0(-)           0(-)             0(-) 337 
Azythromycin 3(10.7%) 64(52.5%) 45(41.7%) 4(66.7%) 3(20%) 2(100%)   2(100%)      0(-)  338 
Streptomycin  3(10.7%)  33(27.0%) 30(27.8%)      0(-)      6(40%)  2(100)        0(-)          0(-) 339 
Gentamycin  12(42.9%) 72(59.0%) 40(37.0%) 2(33.3%) 8(53.3%) 2(100%) 1(50%)        0(-) 340 
Ciprofloxacin 17(60.7%) 71(58.2%) 59(54.6%) 3(50%)  9(60%)    2(100%)  1(50%)      0(-) 341 
Ofloxacin       15(53.6%) 68(55.7%) 55(50.9%) 4(66.7%) 8(53.3%) 1(50%)  1(50%)       0(-)  342 
Ceftriazone   15(53.6%) 75(61.5%)  64(59.3%)  4(66.7%) 10(66.7%) 2(100%) 1(50%)   0(-) 343 
Cotrimoxazole 1(3.6%)  37(30.3%)  13(12.0%)       0(-)       3(20%)     1(50%)   0(-)        0(-) 344 
Clindamycin    NA         83(68.0%)     NA          NA             NA       1(50%) 1(50%)  1(100%)          345 
Pefloxacin  15(53.6%)  62(50.8%)  42(38.9%)  3(50%)    7(46.7%)   1(50%)   2(100%)   0(-)      346 
 347 
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                                                               Table 3B 376 
              Percentage Antimicrobial Susceptibility Profile of Mixed Isolates from Wound   377 
                                                               Infections. 378 
                                                                  379 

 380 

   
Isolates  Amp.  Tet.   Aug.   Azm. Strep.    Gen.      Cip.      Oflo.     Cro.           Cot.      Pef                

         E. coli &    -  1(3.6) 1(3.6) 9(32.1) 4(14.3)10(35.7)16(57.1)11(39.3)10(35.7)     4(14.3)  7(25)   381 
S. aureus 382 
 383 
E. coli &        -    -   1(12.5)  1(12.5)  2(25)    4(50)       4(50)  6(75)   4(50)     1(12.5)  3(37.5) 384 
Proteus spp. 385 
 386 
P. aeruginosa   -   -      -      1(25) 2(50) 1(25)      3(75)  3(75)  2(50)      2(50)     -       4(100) 387 
&   S. aureus 388 
 389 
S. aureus 390 
& Proteus spp.  -  1(16.7)  - 2(33.3) 1(16.7)   2(33.3) 5(83.3)  5(83.3)5(83.3)     1(16.7)  3(50) 391 
 392 
P. aeruginosa    -      -        -      -           -     3(100)  2(66.7)   1(33.3)   2(66.7)   1(33.3) 1(33.3) 393 
& E. coli 394 

 395 
Kleb.  spp.         -       -      -       -            -     1(100)    1(100)   1(100)  1(100)   1(100)    1(100) 396 
& Proteus spp. 397 
 398 
E. coli  &             -  1(100)    -      -            -        -        1(100)     1(100)         -           -    1(100) 399 

Coryn. Dipth. 400 
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4. Discussion 422 

     Wound sepsis provides a moist, warm, nutritive environment conducive for microbial 423 
colonization, proliferation, and infection [23]. Sepsis is a major cause of morbidity and 424 
mortality among burn patients and sometimes result to opportunistic infection [24]. Out of 425 
408 studied population, our research showed prevalence of (82.8%) wound infection among 426 
the patients, and (17.2%) had sterile culture, and statistically not significant (p-value =0.814, 427 
mean age =11.34, median =12.00, mode =12 and S.D±4.361). Our report is higher than 428 
Sewunet et al, (2013)[25] who reported (42%) sepsis among burn infected wound patients in 429 
Ethiopia. Also, Kyati, et al,(2014)[26] reported (67.14%) and (32.85%) isolates in gram 430 
positive and gram negative isolates among post-surgical wound infection in Index Medical 431 
College hospital, India. But our report is similar to Aynalem et al, (2017)[27] who reported 432 
incidence of (83.9%) isolates among in-patients and out-patients attending university of 433 
Gondar referral hospital, NorthWest Ethiopia. However, our report is lower than Lakshmi et 434 
al, (2015)[28] who reported (93%) burn infected wound in King Gorge hospital, India. 435 
According to survey report by Nosocomial Infection National Surveillance Service (NINSS), 436 
2002, which covered the period of October 1997 through September 2001, indicated that the 437 
incidence of hospital acquired infection (HAI) related to surgical wounds is 10%. These 438 
infections complicate illness, and causes anxiety, increases patient discomfort and sometimes 439 
lead to death of our patients [29]. 440 
         Highest overall isolates were found within age groups 31-40years with (94.5%) isolates 441 
followed by 21-30years (85.9%). Contrarily, Mama et al, (2014)[30] reported highest isolates 442 
of (89.5%) among age groups 45-59years in Jimma university specialized hospital, South-443 
West, Ethiopia. 444 
      Our research showed two categories of isolates in relation to age groups. Single isolates 445 
showed (84.9%) table 2A and mixed isolates (15.1%) table 2B. The highest single isolate was 446 
Staphylococcus aureus (42.5%) followed by Escherichia coli (37.6%). Our report is similar 447 
to Kyati et al, (2014)[26] who reported (58.6%), Damien et al, (2015)[31] reported (45.2%) 448 
in North Central, Nigeria and Aynalem et al, (2017)[27] reported (34%) of Staphylococcus 449 
aureus has the most prevalent organism. However, Sewunet et al,[25] reported Coagulase 450 
negative Staphylococci (42.8%) while Lakshmi et al, (2015)[28], Alharbi and Zayed 451 
(2014)[32] both reported Pseudomonas species (33.6%) and (36.14%) as the highest single 452 
isolates. Also, Escherichia coli and Staphylococcus aureus had highest mixed isolates of 453 
(54.9%) followed by Escherichia coli and Proteus species (15.7%). Mengesha et al, 454 
(2014)[33] reported multiple bacterial infections in post surgical wound infection (23.95%) 455 
with Staphylococcus aureus and Proteus species as most occurring isolate. The high 456 
prevalence rate of enterobacterial isolates in our study could reveal faecal contamination due 457 
to poor personal hygiene [34] or due to post procedural contamination [35].  458 
We observed that the organisms isolated from all the wound infected patients both in-patients 459 
and out-patients were normal flora of the gastrointestinal tracts.  According to Davis et al, 460 
(1969)[36] and Wormald (1970)[37] research, both observed that most important reservoirs 461 
for microorganisms that colonized the burn wounds of newly admitted patients are from the 462 
gastrointestinal (GI) tracts of the patients. In addition, microorganisms can be transmitted 463 
through the hands of health care workers, by fomites and hydrotherapy water [38,39] and, 464 
through the air [38].  465 
      Also, age groups 0-10years had the most prevalent single isolates (26.8%) while age 466 
groups 61-70years had (2.4%) least isolates. Furthermore, the highest polymicrobial isolates 467 
was within 0-10years (25.5%), followed by 31-40 years (21.6%). Gould (2009)[40] stated 468 
that within a community, health care acquired infections (HCAIs), can arise across a wide 469 
range of clinical conditions and affect patients of all ages. However, certain groups of 470 
patients are at an increased risk of infections including:  elderly, very young, people with 471 



cancer, and other malignant diseases, people with impaired immunity, invasive devices, very 472 
ill and surgical patients.  473 
        The predominant single isolate Staphylococcus aureus was susceptible to Ceftriazone 474 
(61.5%), Ciprofloxacin (58.2%), Ofloxacin (55.7%), Clindamycin (68%) and least 475 
susceptible to Ampicilin (0.8%). Our report contradict Aynalem  et al, (2017)27 who reported 476 
susceptibility pattern of staphylococcus aureus to Ceftriazone (79.5%), Ciprofloxacin 477 
(79.4%) and Penicilin (15.4%), Lakshmi et al, (2015)[28] reported Ofloxacin (73.9%), Mama 478 
et al, (2014)[30] reported susceptibility to Ceftriazone (85.17%) and Ciprofloxacin (96%). 479 
However, our report is higher than Mengesha et al, (2014)[33] who reported susceptibility of 480 
Staphylococcus aureus to Ceftriazone (10%) and Nazneen et al,(2017)[41] reported 481 
Fluoroquinolones (38.47%) in post operative wound infection. 482 
       The highest polymicrobial isolates; Staphylococcus aureus and Escherichia coli were 483 
both susceptible to Ciprofloxacin (57.1%), Ofloxacin (39.3%), Ceftriazone (37.5%) and 484 
Gentamycin (35.7%), and least susceptible to Cotrimoxazole (14.3%) and Augmentin (3.6%). 485 
Our research showed polymicrobial multi-drug resistance isolates. According to W.H.O 486 
(2009)[42], which stated that emergence of resistance in microorganisms is due to 487 
indiscriminate use of antibiotics in general, and use of broad spectrum antibiotics. In addition, 488 
the spread of  multidrug resistance organisms (MDROs) in health-care settings occurs mostly 489 
via health-care workers'(HCWs) contaminated hands, contaminated items, equipments and 490 
environment, often leading to outbreaks and serious infections especially in critically ill 491 
patients. Hand hygiene performance is the most important measure among standard 492 
precautions. 493 
       Enteric organisms are the predominant isolates in our research, and are ubiquitous 494 
organisms found in soil, water and vegetation, and are part of the normal intestinal flora of 495 
animals, and including humans. We suggest that hand hygiene advocate should not be limited 496 
to health care providers; it should be extended to our patients and their relations. This will 497 
help in the control of both community and hospital acquired infections. Lee et al, (2012)[43] 498 
stated in his research that good quality surveillance data on antimicrobial resistance (AMR), 499 
and the feasibility and impact of interventions based on hand hygiene promotion compliance 500 
are needed in low and middle income countries such as African continent. In addition, AMR 501 
is a cross cutting problem affecting global health care settings and our communities. The role 502 
of patients and the civil society in combating AMR is crucial at different levels and hand 503 
hygiene is one of the measures that can be practiced and advocated to control the menace. 504 
Chen et al, (2011)[44] advocated increase in hand hygiene in a hospital setting in Taiwan 505 
from 43.3% to 95.6%, there was 8.9% decrease in hospital acquired infections (HAIs) and a 506 
decline in blood stream infection caused by Methicillin Resistance Staphylococcus aureus 507 
(MRSA) and extensive drug resistance Acinetobacter baumanii.  Al-Tawfiq et al., (2013)[45] 508 
in Saudi Arabia hospital, demonstrated increase in hand hygiene compliance from 38% in 509 
2006 to 83% in 2011, there was significant reduction of MRSA infection from 0.42% to 510 
0.08% and catheter associated urinary tract infection was reduced from 7.1% to 3.5%. 511 
 Also, Carboneau et al,(2010)[46] in U.S.A, advocated increase in hand hygiene from 65% to 512 
82%, there was 51% decrease in hospital acquire MRSA cases during the 12 months period. 513 
According to Chen et al,[44] who stated that every US $1spent on hand hygiene promotion 514 
could result in a US $23.7 benefit. 515 
      In addition, there should be in-service training for health care providers such as post 516 
graduate training, workshop and conferences, this will expose stake holders to modern 517 
facilities and equipments, research methodology and improve method of practice to foster 518 
good health care service delivery. This will invariably reduce medical tourism in African 519 
continent. 520 
         521 



5. Conclusion 522 

 Overall prevalence rate of (82.8%) wound infection, and monomicrobial isolates of 523 
Staphylococcus aureus (42.5%), and polymicrobial isolates (15.1%) in the studied population 524 
is alarming. Policy makers need to advocate importance of hand hygiene in our communities 525 
and good sanitary disposal. This can be achieved through media in various indigenous 526 
languages, hand bills and periodic education of our patients on admission. Also, there is need 527 
to strengthen infection control units in our hospitals and government need to encourage 528 
research in health industry at all level. 529 
Limitation: The outcome of our research is limited to sample size, there is need to carry out 530 
surveillance data of antimicrobial drug resistance, root cause and infection control in our 531 
community. This will enable policy makers to budget appropriately in terms of staff training, 532 
employments and research. 533 
 534 
 535 
Disclaimer: - This manuscript title was presented in the conference. 536 
Conference name: - 3rd International Conference on Wound Care, Tissue Repair & 537 
Regenerative Medicine 538 
Available link: - https://www.omicsonline.org/abstract/bacteriological-profile-of-wound-539 
sepsis-and-antimicrobial-pattern-of-isolates-at-federal-medical-centre-bida-niger-state/  540 
September 11-12, 2017 Dallas, Texas, USA (Yes; l presented part of the manuscript in the 541 
conference as a speaker). 542 
REFERENCES 543 
1 Falanga V.  Chronic wound: Pathophysiologic and experimental considerations.  544 
      J. Invest Dermatol; (1993), 100:721-725. 545 
2 Dai T, Huang Y-Y, Sharma SK, Hashmi JT, Kurup DB, Hamblin MR. Topical  546 
      antimicrobials for burn wound infections. Recent Pat Antiinfect Drug Discov; (2010), 547 
       5(2):124– 151. 548 
3 Lateef O.A. Thanni ; Olubunmi A. Osinupebi,; and Mope Deji-Agboola. Prevalence 549 
      of bacterial pathogens in infected wounds in a tertiary hospital, Journal of the National 550 
      Medical Association; (2003), 95(12)1189-1192. 551 
4 Gaynes R, Culver D, Harran T, Edwards J, Richards C, Tolson J. Surgical site 552 
       infection Rates in the United States, 1992-1998. The National Nosocomial Infections  553 
       surveillance systems, Clinical Infect Disease; (2001), 33 (2): 569-577. 554 
5  Melta M, Duhta P, GuptaV. Bacterial isolates from burns wound infection and their 555 
      antibio gram : A eight-year study. Indian J. Plastic sung; (2007), 40 (1): 1-28. 556 
6 Anguzu, J.R and Ohila D. Drug sensitivity patterns of bacterial isolates from septic  557 
       post-operative wounds in a regional referral hospital in Uganda. Afri. Health Scient;  558 
      (2007), 7(3). 559 
7 Fadeyi A, Adigun I, Rahman G. Bacteriological pattern of wound isolates in patients  560 
       with chronic leg ulcer. International Journal Health Res; (2008), 1(4): 183-188. 561 
8 Armour, A.D., Shankowsky, H.A., Swanson, T., Lee, J., Tredget, E.E. The impact  562 
      of nosocomially-acquired resistant Pseudomonas aeruginosa infection in a burn unit.  563 
       J. Trauma; (2007), 63, 164. 564 
9 Kotz P, Fisher J, McCluskey P, Hartwell SD, Dharma H. Use of a new silver barrier  565 
      dressing, ALLEVYN Ag in exuding chronic wounds. Int Wound J. (2009), 6:186–194. 566 
10 Taiwo S, Okesina A, Onile B. In vitro antimicrobial susceptibility pattern of  567 
        bacterial isolates from wound infections in University of Ilorin Teaching Hospital. Afr J 568 
       Clin Exp Microbiol; (2002), 3(1):6–10. 569 
11 Godebo G, Kibru G, Tassew H. Multidrug-resistant bacteria isolates in infected 570 
       wounds at Jimma, Ethiopia. Ann Clin Microbiol Antimicrob; (2013), 12:13. 571 



12 Mulu A, Moges F, Tessema B, Kassu A. Pattern and multiple drug resistance of  572 
      bacterial pathogens isolated from wound infection at University of Gondar Teaching  573 
      Hospital, North West Ethiopia. Ethiop Med J; (2006), 44(2):125–131. 574 
13 Arturson MG. The pathophysiology of severe thermal injury. J Burn Care Rehabil,  575 
       (1985), 129-34.  576 
14 Bowler, C., Chigbu, O. C. and Giacometti, H. Emergence of Antimicrobial  577 
      Resistance Bacteria. Journal of Antimicrobial and Chemotherapy; (2001), 23:12 – 23  578 
15  Isibor JO, Oseni A, Eyaufe A, Osagie R, Turay A. Incidence of aerobic bacteria & 579 
       Candida albicans in post-operative wound infections. Afr J Microbial Res; (2008),  580 
       2:288–291. 581 
16 Andhoga J, Macharia AG, Maikuma IR, Wanyonyi ZS, Ayumba BR, Kakai R (2002):  582 
      Aerobic pathogenic bacteria in post-operative wounds at Moi teaching and referral  583 
      hospital. East Afr Med J; (2002), 79(12):640–644. 584 
17 Fadeyi A, Adigun I, Rahman G. Bacteriological pattern of wound swab   585 
       isolates in patients with chronic leg ulcer. Int J Health Res, (2008), 1(4):183–188. 586 
18 Parija SC, Sujatha S, Rahul Dhodapkar, Sidhartha Giri, Shamanth D. Standard  587 
      operating procedure manual, Dept.of Microbiology,JIPMER,Pondicherry. (2011),79-81.  588 
19 Cheesbrough M. Medical laboratories manual for tropical countries. (2002), 2:479. 589 
20 Oyeleke, S. B. and Manga, B. S. Essentials of Laboratory Practical in  590 
       Microbiology, 1st Edition. Tobest Publishers, Minna, Nigeria. (2008), pp28 – 62.  591 
21 Cheesbrough, M. Medical laboratory manual for tropical countries.(Vol. II), 592 
       Microbiology, (1991), pp: 146-159.  593 
22 Baker, F.J. and M.R. Breach. Medica Microbiological Techniques (1sted).  594 
       Butterworths, London. (1980). 595 
23 Fauci A, Longo D, Braunwald E.  Patient management algorithms,” in    596 
        Harrison’s Principles of Internal Medicine, (2008), pp. 325–328, The McGraw-Hill  597 
        Companies Inc, 17th edition. 598 
24 Cochran A, Morris SE, Edelman LS, Saffle JR. Systemic Candida infection in burn  599 
        patients. Surg. infection Larch mt.  (2002),Vol.3(4).pp367-374.  600 
25  Sewunet Tsegaye, Yohanes Demissie, Adane Mihret, and Tamrat Abebe. Bacterial  601 
        Profile and Antimicrobial Susceptibility Pattern of Isolates among Burn Patients at  602 
        Yekatit 12 Hospital  Burn Centre, Addis Ababa, Ethiopia. Ethiop J Health Sci.  603 
        (2013),Vol. 23, No. 3. 604 
26  Khyati Jain, Nilesh Shyam, Chavan and S.M. Jain. Bacteriological profile of post- 605 
         Surgical wound infection along with special reference to MRSA in central india, indore.  606 
         International Journal of Integrative Medical Sciences; (2014), Vol 1(1):9-13. 607 
27 Aynalem Mohammed, Mengistu Endris Seid,Teklay Gebrecherkos, Moges Tiruneh, and  608 
        Feleke Moges. Bacterial Isolates and Their Antimicrobial Susceptibility Patterns 609 
        of  Wound Infections among Inpatients and Outpatients Attending the University of  610 
        Gondar Referral Hospital, Northwest Ethiopia. Hindawi International Journal of 611 
        Microbiology. (2017), Article ID 8953829.  612 
28  Lakshmi N, Ramalakshmi Koripella, Jayalaxmi Manem and Perala Balamurali Krishna.  613 
        Bacteriological profile and Antibiogram of Burn wound infections in a tertiary  614 
         care hospital. Journal of Dental and Medical Sciences (IOSR-JDMS) (2014),Vol.  615 
         14, Issue 10 Ver. XI, PP 1-4. 616 
29  NINSS. Surveillance of Surgical Site Infection in English Hospitals:    a national  617 
          surveillance and quality improvement programme. Public Health Laboratory Service.  618 
          (2002). 619 
30   Mama Mohammedaman, Alemseged Abdissa and Tsegaye Sewunet. Antimicrobial  620 
          susceptibility pattern of bacterial isolates from wound infection and their sensitivity to  621 



          alternative topical agents at Jimma  University Specialized Hospital, South-West  622 
          Ethiopia. Annals of Clinical Microbiology and Antimicrobials; (2014), 13:14. 623 
31 Damen James Garba, Salami Faruk and Comfort Dancha. Aerobic Bacteria Isolates  624 
          of Septic Wound Infections and Their Antibiogram in North Central Nigeria. American       625 
          Journal of Biomedical and Life Sciences, (2015), 3(3): 36-40. 626 
32  Alharbi A Sulaiman and Zayed M.E. Antibacterial susceptibility of bacteria  627 
          isolated from burns and wounds of cancer patients. Journal of Saudi Chemical Society  628 
          (2014), 18, 3–11. 629 
33  Mengesha Reiye Esayas, Berhe Gebre-Slassie Kasa, Muthupandian Saravanan, Derbew  630 
          Fikadu Berhe and Araya Gebreyesus Wasihun. Aerobic bacteria in post surgical  631 
         wound infections and pattern of their antimicrobial susceptibility in Ayder Teaching   632 
         and Referral Hospital, Mekelle, Ethiopia. BMC Research; (2014), 7:575. 633 
34 Odedina EA, Eletta EA, Baloun RA, Idowu O. Isolates from wound infections at  634 
         Federal Medical Center, Bida. Afr J clin exper microbio. (2007), 8(2):26–32. 635 
 35 Chaudhary SD, Vives MJ, Reiter MF. Postoperative spinal wound infections and  636 
        post-procedural diskitis. J. Spinal Cord Me. (2007);30(5):441–451. 637 
36  Davis B, Lilly HA, Lowbury EJL. Gram-negative bacilli in burns. J Clin Pathol 638 
        (1969), 22:634–41. 639 
37  Wormald PJ. The effect of a changed environment on bacterial colonization rates  640 
     in an established burns centre. J Hyg (Lond); (1970), 68: 633–45. 641 
38 Rutala WA, Setzer Katz EB, Sherertz RJ, Sarubbi FA Jr. Environmental study of a  642 
       methicillin-resistant Staphylococcus aureus epidemic in a burn unit. J Clin Microbiol,  643 
       (1983),18:683–8. 644 
39 Sherertz RJ, Sullivan ML. An outbreak of infections with Acinetobacter 645 
      Calcoaceticus in burn patients: contamination of patients’ mattresses. J Infect Dis.  646 
      (1985),151:252–8. 647 
40 Gould D. Infection control: hand hygeine. Br J Healthcare Assistants (2009),3(3): 110–13. 648 
41 Nazneen Siddiqui, Somnath Nandkar, Mukta Khaparkuntikar and Arvind Gaikwad.  649 
       Surveillance of Post-operative Wound Infections Along with their Bacteriological Profile 650 
       and Antibiotic Sensitivity Pattern at Government Cancer Hospital, Aurangabad, India.    651 
       Int.J.Curr.Microbiol.App.Sci. (2017), 6(3): 595-600. 652 
42  World Health Organization. WHO guidelines on hand hygiene in health care: first  653 
        global patient safety challenge : clean care is safer care. Geneva, Switzerland: World  654 
        Health Organization, Patient Safety. (2009). 655 
43 Lee YT, Chen SC, Lee MC, Hung HC, Huang HJ, Lin HC. Time series analysis of  656 
        the relationship of antimicrobial use and hand hygiene promotion with the incidence of  657 
         healthcare associated infections. J Antibiot (Tokyo). (2012), 65(6):3116. 658 
44  Chen YC, Sheng WH, Wang JT, Chang SC, Lin HC, Tien KL. Effectiveness and  659 
         limitations of hand hygiene promotion on decreasing healthcare associated infections.  660 
          PLoS One. (2011), 6(11):e27163. 661 
45  Al-Tawfiq JA, Abed MS, Al-Yami N, Birrer RB (2013). Promoting and sustaining a  662 
          hospital-wide, multifaceted hand hygiene program resulted in significant reduction in 663 
          health care-associated infections. Am J Infect Control. (2013), 41(6):482-6. 664 
46  Carboneau C, Benge E, Jaco MT, Robinson M. A lean Six Sigma team increases  665 
          hand hygiene compliance and reduces hospital-acquired MRSA infections by 51%.  666 
          J. Healthc Qual. (2010), 32(4):61-70. 667 


