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I. INTRODUCTION 
Diabetes mellitus is estimated to consume almost triple the 

healthcare resources in comparison to other diseases, a 
contributing factor being the rise in cost for analogue insulins 
1 which are increasingly prescribed despite little evidence 
that they provide significant advantages over cheaper human 
insulins [1]. For instance, global health expenditure due to 
diabetes grew from USD 232 billion in 2007 to USD 966 
billion in 2021 where Kenya incurred USD 448.6 per person 
and the global health expenditure is estimated to reach 1.05 
trillion by 2045 [2]. Diabetes mellitus is broadly categorized 
as; type 1, 2 and gestational [3]. Type 1 occurs most 
frequently in children, type 2 most frequent among adults 
accounting for 90-95% of all diabetic cases and gestational 
diabetes occurs during pregnancy [4].  

Wounds of diabetic patients frequently acquire infections 
because of various clinico-demographic causes like 
hyperglycemia, repressed protection, insufficient blood 
supply and infected peripheral nerves [5]. There are many 
factors that impair wound healing process such as inadequate 
blood supply, contamination, repeated trauma, radioactivity 
exposure and undernourishment [6]. Infections interfere with 
the curative sequence of wounds healing by lengthening the 
inflammatory stage due to bacterial enzymes which destroy 

important healing elements [7]. Infection also causes 
amputations [7].  

A rise in the occurrence of multidrug resistant bacteria 
among diabetics in the recent past is due to Enterococcus 
faecium, Staphylococcus aureus, Klebsiella pneumoniae, 
Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Enterobacter spp (ESKAPE) [8], [9]. Antimicrobial 
resistance (AMR) is gradually becoming a severe danger to 
the advances made in health for the realization of the 
Sustainable Development Goals (SDGs), affecting health 
security, poverty, economic growth and food security with 
action being essential through regions to avert and control 
AMR [10]. According to [10], Pseudomonas spp., S. aureus, 
E.coli, Enterococcus spp. K.pneumoniae and Proteus spp. 
have been found to be accountable for widespread tissue 
damage causing reduced blood flow to the wound thus 
complicating the healing process. The identified bacteria as 
noted by [11] develop resistance to antibiotics due to 
development of diverse β-lactamases that counter the activity 
of penicillins and cephalosporin. 

Various scientists have also investigated the antimicrobial 
resistance for bacterial microbes isolated from diabetic 
wounds. They include [12] in Sudan; [13] in Libya and [14] 
in Kenya. It is evident that the effectiveness of antibiotics 
active against gram positive and gram negative bacteria 
varies. For instance, [15], [16] noted that gram negative rods 
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were resistant to gentamycin while [16] noted that 
gentamycin was one of the most active medication in treating 
both gram positive and negative bacteria. This is an indication 
that findings on antimicrobial resistance in a given study area 
might not be a reflection of expected results from another 
study area. Therefore, the level of antimicrobial resistance of 
bacteria isolated from diabetic wounds at JOOTRH remains 
unknown. Several studies to identify the antimicrobial 
resistance but contradicting views have been noted with 
regard to the resistance of antibiotics. This makes it 
impossible to single out their resistance patterns thus calling 
for continued research. 

 

II. LITERATURE REVIEW 
 The innovation of antimicrobials in the 20th century 

essentially changed human medication; conversely, the rising 
antimicrobial resistance poses danger to community well-
being. Antimicrobial resistance remains a vital risk to the 
management of the rising array of infections triggered by 
microorganisms [17]. This reduces the efficacy of 
antibacterial drugs, makes the management of patients 
demanding and expensive occasioning persistent sickness 
and rising deaths on vulnerable patients [17]. Development of 
antimicrobial resistance is an ordinary occurrence in 
microorganisms which is enhanced due to pressure brought 
about by usage and mistreatment of antibiotics in organisms 
[18].  

Recently, there has been an emergent desire for 
identification of antibiotics more powerful for management 
of resistant bacteria [18]. This is because the greatest 
common bacteria have developed resistance to majority of 
antimicrobials discovered recently [18], [19]. The absence of 
novel antibiotics in the World to substitute the ineffectual 
ones brings more urgency to the desire to guard the 
effectiveness of current medications, advancement and 
enactment of appropriate approaches to curb the rise and 
spread of antimicrobial resistance [19]. 

To screen for the existence of bacteria in wounds of 
diabetics and their susceptibility to antibiotics in Asia 
researchers like [19] found varied sensitivity patterns. In 
India for instance, [20] found gram positive and negative 
bacteria to be sensitive to ciproflaxcin, impenem, Pefloxacin, 
Ofloxacin and Chloramphenicol but resistant to Agumentin, 
trimoxazole, amoxicillin, erythromycin and Gentamycin. On 
the other hand, [21] in Nepal showed that Amikacin, 
Gentamycin and Cloxacillin were the most effective. Lack of 
consensus on the effectiveness of some antibiotics like 
Gentamycin against bacteria necessitates the need for further 
susceptibility tests in different regions and populations. 

In Africa, antimicrobial resistance poses a great challenge 
to community health prompting various researchers to 
determine the resistance profile of antibiotics against 
bacteria. However, the findings continue to generate 
divergent views on the drugs efficacy. For example [22] in 
Libya like [23] in Sudan discovered sensitivity to 
ciprofloxacin and amikacin but resistance to vancomycin, 
tetracycline, amoxicillin, methicillin, streptomycin, 
amoxicillin, and erythromycin. On the other hand, [24] in 
Nigeria showed that bacteria were highly resistant to 
ciprofloxacin which contradicts other researchers. 

The rising burden of diabetes coupled with antimicrobial 
resistance continues to worry policy makers in Kenya. 
Studies conducted to investigate the susceptibility and 
resistance of bacteria to antibiotics indicate contradicting 
findings which raises the questions as to which are the most 
active antimicrobial agents to manage diabetic wounds. For 
instance, [24], [25] established that bacterial isolates were 
sensitive to amoxicillin clavulanate, meropenem, 
clindamycin, ceftriaxone, piperacillin-tazobactam, 
ciprofloxacin, vancomycin, levofloxacin, linezolid, 
teicoplanin, imipenem, meropenem, amikacin and 
levofloxacin but resistant to ampicillin, augmentin, 
cotrimoxazole, doxycycline and cephalosporins. Reference 
[25] on the other hand found that bacteria were highly 
resistant to cephalosporins, amoxicillin clavulanate and 
imipenem which contravene [26] findings. 

 

III. MATERIALS AND METHODS 

 The study employed a hospital based cross-sectional 
design involving 117 patients. Antimicrobial susceptibility 
testing was carried out on each identified organism by disc 
diffusion method on Muller Hinton agar (MHA) as 
recommended by the Clinical and Laboratory Standards 
Institute (CLSI) guidelines. 20 ml Mueller Hinton agar was 
prepared and dispensed aseptically into Petri dishes and 
allowed to solidify. A sterile straight wire was used to transfer 
3 to 5 isolated colonies to 5ml of sterile saline and mixed. 
Standardized 0.5 McFarland inoculum of test bacteria was 
inoculated on to the Mueller Hilton agar using sterile swabs. 
The entire surface of Mueller Hinton agar was swabbed to 
ensure even distribution, without re-immersing the swab in 
the suspension.  

 The isolates were tested against vancomycin (30 𝜇g), 
gentamicin (10 𝜇g), erythromycin (15 𝜇g), ciprofloxacin (5 
𝜇g), ceftriaxone (30 𝜇g), tetracycline (30 𝜇g), amoxicillin 
clavulanic (20/10 𝜇g), oxacillin (30 𝜇g), ampiclox (10 𝜇g), 
penicillin G (10 𝜇g),  cefipime (5 𝜇g), flucloxacillin (10 𝜇g), 
amikacin (30 𝜇g), linezolid (30 𝜇g), imipenem (10 𝜇g) and 
clindamycin (2 𝜇g) which were placed on the inoculated 
Muller Hinton (MH) plate using sterile forceps and then pre-
diffusion allowed for 15 minutes. The plates were then 
incubated at 37°C for 24 hours. The zones of inhibition were 
measured to the nearest mm with a transparent meter ruler, 
recorded and interpreted using [26] guidelines. Clearence 
around the discs as shown in Fig. 1 indicated susceptibility of 
the isolated bacteria to the given antibiotic. 

 

 
Fig. 1. Antimicrobial susceptibility test. 
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TABLE I: FREQUENCY (%) DISTRIBUTION OF RESISTANCE TO ANTIBIOTICS 
Antimicrobial Number of isolates resistant to antibiotics (%) and MIC Range 
  S. aureus 

(N=40) 
(MIC 
Range 
-mm) 

E. coli 
(N=13) 

(MIC 
Range -

mm) 

P.aeruginosa 
(N=24) 

(MIC 
Range -

mm) 

K. 
pneum 
(N=22) 

(MIC 
Range -

mm) 

Proteus 
(N=18) 

(MIC 
Range -

mm) 
Amikacin 3 (7.5) ≤ 14 - ≤ 14 3 (12.5) ≤ 14  - - - 

Ceftriaxone 11(27.5) ≤ 13 - ≤ 13 - -  - - - 
Ciprofloxacin 5 (12.5) ≤ 20 1 (7.7) ≤ 20 0 (0.0) ≤ 20 7 (31.8) ≤ 20 - - 
Erythromycin 6 (15.0) ≤ 13 1 (7.7) ≤ 15 10 (41.7) ≤ 15 13 (59.1) ≤ 15 5 (27.8) ≤ 20 

Ofloxacin 21(52.5) ≤ 28 0 (0.0) ≤ 28 - -     
Gentamycin 3 (7.5) ≤ 12 0 (0.0) ≤ 12 3 (12.5) ≤ 12 5 (22.7) ≤ 12 11(61.1) ≤ 15 

Linezolid 7 (17.5) ≤ 20 - - - -  - - - 
Penicillin G 40(100.0) ≤ 28 - -   - -  - - - 

Oxacillin 40(100.0) ≤ 21 - - - -  - - - 
Tetracycline 27 (67.5) ≤ 14 1 (7.7) ≤ 11 - - 13 (59.1) ≤ 11 4 (22.2) ≤ 12 
Vancomycin 19 (47.5) ≤ 14 - - - - - - - - 
Amox-clav - - - - - - 20 (90.9) ≤ 13 11(61.1) - 
Ampiclox - - - - - - 20 (90.9) ≤ 11 16(88.9) ≤ 13 
Cefepime - - - - - - 19 (86.4) ≤ 14 16(88.9) ≤ 11 

Clindamycin - - - - - - 13(59.1) ≤ 14 15(83.3) ≤ 14 
Imipenem - - - - - - 0 (0.0) ≤ 19 11(61.1) ≤ 14 

Note: Frequency outside parentheses while percentage in parentheses () and – indicate microbe not tested for resistance. 

IV. RESULTS 

 The test was based on various antibiotics which included 
amikacin, ceftriaxone, ciprofloxacin, erythromycin, 
gentamicin, linezolid, penicillin G, oxacillin, tetracycline, 
vancomycin, amoxicillin-clavulanate, ampiclox, 
clindamycin, cefipime and imipenem. Table I results 
indicated that out of the 40 patients from whom S.aureus was 
isolated,  resistance was 3(7.5%) to amikacin, 11(27.5%) to 
ceftriaxone, 5(12.5%) to ciprofloxacin, 6(15.0%) to 
erythromycin, 21(52.5%) to ofloxacin, 3(7.5%) to 
gentamycin, 7(17.5%) to linezolid, 40(100.0%) to penicillin 
G and oxacillin, 27(67.5%) to tetracycline and 19(47.5%) to 
vancomycin. Out of the 13 patients from whom E. coli was 
isolated, resistance was 1(7.7%) to ciprofloxacin, 
erythromycin and tetracycline, 0(0.0%) to gentamycin and 
imipenem, 9(69.2%) to amoxyclav and ampiclox, 11(84.6%) 
to cefepime and 3(23.1%) to clindamycin.  

The 22 patients from whom K.pneumoniae was isolated, 
resistance was 7(31.8%) to ciprofloxacin, 13(59.1%) to 
erythromycin, clindamycin and tetracycline, 5(22.7%) to 
gentamycin, 0(0.0%) to imipenem, 20(90.9%) to amoxyclav 
and ampiclox and 19(86.4%) to cefepime. For the 24 patients 
from whom P.aeruginosa was isolated, resistance was 
3(12.5%) to amikacin and gentamycin, 0(0.0%) to 
ciprofloxacin, 10(41.7%) to erythromycin, 22(91.7%) 
clindamycin, 2(8.3%) to imipenem, 14(58.3%) to amoxyclav, 
15(62.5%) ampiclox and 7(29.2%) to cefepime while for the 
18 patients from whom Proteus species was isolated, 
resistance was 5(27.8%) to ciprofloxacin, 11(61.1%) to 
erythromycin, clindamycin and tetracycline, 4(22.2%) to 
gentamycin, 0(0.0%) to imipenem, 16(88.9%) to amoxyclav 
and ampiclox and 15(83.3%) to cefepime. 

 

V. DISCUSSION 
  The study findings showed that the resistance patterns of 

S.aureus, E.coli, K.pneumoniae, Proteus species and 
P.aeruginosa varied from one antibiotic to another.  S.aureus  
was resistant to amikacin, gentamicin, ciprofloxacin, 

erythromycin, linezolid, ceftriaxone, vancomycin, ofloxacin, 
tetracycline, penicillin G and oxacillin. However, amikacin 
and gentamicin were the most effective antimicrobial agents 
for treating S.aureus followed by ciprofloxacin, 
erythromycin, linezolid, ceftriaxone and vancomycin 
respectively. On the other hand ofloxacin, tetracycline, 
penicillin G and oxacillin showed highest resistance rates 
thus not most effective antimicrobial agents to treat S.aureus. 
The resistance patterns conform to the findings of [27] who 
established that in Nepal amikacin and gentamycin were the 
most effective antibiotics. Although the results are also 
similar to [27] and [28] findings in Libya and Ethiopia 
relating to lower resistance to ciprofloxacin and amikacin, 
there is a contradiction in relation to vancomycin, tetracycline 
and erythromycin where they established higher resistance. 
The variance in the resistance patterns of S.aureus was driven 
by the patient’s smoking habit, age, marital status, education 
level, patient setting and regular hospital visit. 

E.coli was not resistant to imipenem and gentamicin while 
it was resistant to ciprofloxacin, tetracycline, erythromycin, 
clindamycin, amoxicillin clavulanic, ampiclox and cefepime. 
This implied that imipenem and gentamicin were the most 
effective antimicrobial agents for treating E.coli followed by 
ciprofloxacin, tetracycline, erythromycin and clindamycin 
respectively. On the other hand, amoxicillin clavulanic, 
ampiclox and cefipime showed higher resistance rates thus 
not effective regimens for treating E.coli. The variance in 
resistance patterns of E.coli to the various antibiotics was 
defined by the patient’s age, education level and alcohol 
drinking. Although the results contradicted [28] findings on 
resistance of erythromycin in Libya, the resistance patterns 
conform to the findings of [28], [29] who established that in 
India, Libya and Sudan respectively ciprofloxacin and 
imipenem were the most effective antibiotics and [29] who 
established that clindamycin was the most effective antibiotic 
at KNH while [30] established that in Nepal gentamycin was 
effective. 

K.pneumoniae was resistant to imipenem, gentamicin, 
ciprofloxacin, erythromycin, clindamycin, tetracycline, 
cefipime, amoxicillin clavulanic and ampiclox. This was an 
indication that imipenem was the most effective antimicrobial 
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regimen for treating K.pneumoniae followed by gentamicin 
and ciprofloxacin. On the other hand, tetracycline, 
erythromycin, clindamycin, cefipime, amoxicillin clavulanic 
and ampiclox showed higher resistance rates thus not 
effective regimens to treat K.pneumoniae. The varying 
resistance rates of K.pneumoniae from one antibiotic to 
another were attributed to the patient’s gender, education 
level and smoking habit. Although the outcome contradicts 
[30]  and [31] who established that clindamycin was the most 
effective antibiotic at KNH. The resistance patterns conform 
to the findings of [32] who established that in India, Libya 
and Sudan respectively ciprofloxacin and impenem were the 
most effective antibiotics while [32] established that in Nepal 
gentamycin was effective. 

Proteus species was not resistant to imipenem but resistant 
to gentamicin, ciprofloxacin, erythromycin, clindamycin, 
tetracycline, cefipime, amoxicillin clavulanic and ampiclox 
which indicated that imipenem was the most effective 
antibiotic for treating Proteus species followed by gentamicin 
and ciprofloxacin respectively. On the other hand, 
tetracycline, erythromycin, clindamycin, cefipime, 
amoxicillin clavulanic and ampiclox showed higher 
resistance rates thus not effective regimens for treating 
Proteus species. The varying resistance rates of Proteus 
species from one antibiotic to another were attributed to the 
patient’s age, gender, and education level. Although the 
outcome contradicts [33] and [34] who established that 
clindamycin was the most effective antibiotic at KNH. The 
resistane patterns conform to the findings of [34] who 
established that in Nepal gentamycin was effective. 

P.aeruginosa showed non-resistance ciprofloxacin but 
resistance to imipenem, amikacin, gentamicin, cefepime, 
erythromycin, amoxicillin clavulanic, ampiclox, tetracycline 
and clindamycin. This revealed that ciprofloxacin, imipenem, 
amikacin, gentamycin and cefipime were the most effective 
antibiotics for treating P.aeruginosa. However, amoxicillin 
clavulanic, ampiclox, tetracycline and clindamycin were not 
as effective given their higher resistance rates. The resistance 
pattern of P.aeruginosa to antibiotics was dependent on the 
patient’s age, marital status, education level, patient setting, 
hospital visit, drug uptake. The results contradicted [34] 
findings who established that clindamycin was the most 
effective antibiotic at KNH. The resistance patterns conform 
to the findings of [35] who established that in India, Libya 
and Sudan respectively ciprofloxacin and impenem were the 
most effective antibiotics while [36] established that in Nepal 
gentamycin was effective. 

VI. CONCLUSION 
S.aureus was less resistant to amikacin and gentamicin; 

E.coli non-resistant to imipenem and gentamicin; K. 
pneumoniae and Proteus spp not resistant to imipenem while 
P.aeruginosa was non-resistant to ciprofloxacin. The 
resistance pattern of S.aureus was mainly dependent on the 
patient’s smoking habit, age, marital status, education level, 
patient setting and regular hospital visit.  

 The study recommends that JOOTRH, Kenya to adopt 
amikacin and gentamicin for S.aureus, imipenem and 
gentamicin for E.coli, imipenem for K. pneumonia and 
Proteus spp and ciprofloxacin for P.aeruginosa as first line 
antimicrobial regimens for treatment. 

ACKNOWLEDGMENT 
I acknowledge the support and guidance given by my 

distinguished supervisors; Prof. Rose Kakai and Dr. Bernard 
Guyah. Further, I acknowledge Maseno University, Jaramogi 
Oginga Odinga Teaching and Referral Hospital, NACOSTI 
for approval of the research and the study participants and the 
research assistant. 

 

CONFLICT OF INTEREST 
Authors declare that they do not have any conflict of 

interest. 
 

REFERENCES 
[1] WHO. Global report on diabetes. Geneva, Switzerland: World Health 

Organization. 2016. 
[2] Haldar J, Mukherjee P, Mukhopadhyay S, Maiti PK. Isolation of 

bacteria from diabetic foot ulcers with special reference to anaerobe 
isolation by simple two-step combustion technique in candle jar. Indian 
Journal of Medical Research. 2017; 145: 97-101. 

[3] Diabetes Research and Wellness Foundation. Staying healthy until a 
cureis found: What is diabetes? Washington, D.C.: Diabetes Research 
and Wellness Foundation. 2016. 

[4] World Health Organization. Antimicrobial resistance: global report on 
surveillance. Geneva, Switzerland: World Health Organization. 2014. 

[5] Abdalla NM, Haimour WO, Osman AA, Mohammed MN, Musa HA. 
Factors affecting antimicrobial sensitivity in positive Staphylococcus 
aureus clinical isolates from Assir region, Saudi Arabia. International 
Research Journal of Microbiology. 2012; 3(12): 399-405. 

[6] Mengesha RE, Kasa BG-S, Saravanan M, Berhe DF, Wasihun AG. 
Aerobic bacteria in post surgical wound infections and pattern of their 
antimicrobial susceptibility in Ayder Teaching and Referral Hospital, 
Mekelle, Ethiopia. Biomedical Research Central. 2014; 7(575): 1-6. 

[7] Balakrishna P, Shah D, Kishore G, Keerthi S. A Study on the use of 
cephalosporins in patients with diabetic foot infections. Indian Journal 
of Pharmacy Practice. 2014; 7(4): 27-32. 

[8] Ratemo NK. Antimicrobial susceptibility pattern of bacterial isolates 
from pus samples at Kenyatta National Hospital, Kenya. M.S. Thesis, 
University of Nairobi 2014. 

[9] Jeber MA, Saeed EA. Isolation and identification of bacterial causes 
from diabetic foot ulcers. Tikrit Journal of Pure Science. 2013; 18(3): 
6-9. 

[10] Clinical and Laboratory Standards Institute. Perfomance standards for 
antimicrobial susceptibility testing;twenty-fifth informational 
supplement. Wayne,PA: Clinical and Laboratory Standards Institute. 
2017. 

[11] Gichuki HK. Prevalence and bacterial sensitivity patterns of 
antimicrobial agents for diabetic foot infections at Kenyatta National 
Hospital, M.S. Thesis, University of Nairobi 2016. 

[12] Nagaraju VE, Divakar G. Antibiotic susceptibility of bacterial strains 
isolated from diabetic patients. International Journal of Advances in 
Pharmacy, Biology and Chemistry. 2012; 1(4): 546-550. 

[13] Centre for Disease Control and Prevention. Antibiotic resistance 
threats in the united states. Washington, D.C.: U.S. Department of 
Health and Human Services. 2013. 

[14] IDF. IDF diabetes atlas (10th ed.). Brussels, Belgium: International 
Diabetes Federation. 2021. 

[15] Izadi K, Ganchi P. Chronic wounds. Clinics in Plastic Surgery. 2005; 
32: 209-222. 

[16] WHO. Antimicrobial resistance: Fact sheets on sustainable 
development goals. Copenhagen, Denmark: World Health 
Organization. 2017. 

[17] Murugan S, Mani KR, Uma DP. Prevalence of methicillin resistant 
staphylococcus aureus among diabetes patients with foot ulcers and 
their antimicrobial susceptibility pattern. Journal of Clinical and 
Diagnostic Research. 2008; 14(2): 979-984. 

[18] Jain SK, Barman R. Bacteriological profile of diabetic foot ulcer with 
special reference to drug-resistant strains in a tertiary care center in 
North-East India. Indian Journal of Endocrinology and Metabolism. 
2017; 21(5): 688-694. 

[19] Alsadig MA, Elzen AA, Alshahed A, Gurfa AA, Aziza HM, Gaeidaa 
AM, et al. Identification and determination of antibiotic resistance of 



 RESEARCH ARTICLE 

European Journal of Medical and Health Sciences 
www.ejmed.org  

 

   
DOI: http://dx.doi.org/10.24018/ejmed.2022.4.5.1311   Vol 4 | Issue 5 | September 2022 12 

 

pathogenic bacteria isolated from septic wounds. Journal of Advanced 
Laboratory Research in Biology. 2015; 6(5): 97-101. 

[20] Mulani MS, Kamble EE, Kumkar SN, Tawre MS, Pardesi KR. 
Emerging strategies to combat ESKAPE pathogens in the era of 
antimicrobial resistance: A review. Frontiers in Microbiology. 2019; 
10: 539-544. 

[21] Moellering RC. Linezolid: The first oxazolidinon antimicrobial. Annals 
of Internal Medicine. 2003; 138(2): 135-42. 

[22] Ibrahim, A. A., Bhatawadekar, M. S., Peerzada, B. Y., Modak, M. M., 
& Lahiri, K. K. (2016). Bacterial profile of diabetic foot ulcer- Study 
from Western India. International Journal of Health Sciences and 
Research.(2016); 6 (5), 65-71. 

[23] Pai, D. R., & Madan, S. S. Techniques in chronic wound management: 
Review of the literature and recent concepts. Journal of Novel 
Physiotherapies. (2013); 3 (2), 1-7. 

[24] Pokhrel P, Shrestha A, Panthi P, Manadhar S, Chaudhary DK. 
Bacteriological profile and antibiotic susceptibility pattern of wound 
infection in children. Ecronicon Microbiology. 2017; 5(3): 93-100. 

[25] Gupta, V. An update on newer β-lactamases. Indian Journal of Medical 
Research. (2007); 126, 417-427. 

[26] Hout, B., Oum, C., Men, P., Vanny, V., Supaprom, C., Heang, V., et 
al. Drug resistance in bacteria isolated from patients presenting with 
wounds at a non profit surgical center in Phnom Penh, Cambodia from 
2011–2013. Tropical Diseases, Travel Medicine and Vaccines. (2015); 
1 (4), 1-11. 

[27] Muna, A. F. Screening methods for the detection of antimicrobial 
resistance resistant genes present in bacteria isolates and the 
microbiota. Future Microbiology. (2015); 10 (3), 317–320. 

[28] Sawdekar, H., Sawdekar, R., & Wasnik, V. R. Antimicrobial 
susceptibility pattern of bacterial isolates from wound infection and 
their sensitivity to antibiotic agents at super specialty hospital, 
Amravati city, India. International Journal of Research in Medical 
Sciences. (2015);, 3 (2), 433-439. 

[29] Jain SK, Barman R. Bacteriological profile of diabetic foot ulcer with 
special reference to drug-resistant strains in a tertiary care center in 
North-East India. Indian Journal of Endocrinology and Metabolism. 
2017; 21(5): 688-694. 

[30] Wahab, N. H., Samsudin, I. N., Nordin, S. A., Ahmad, Z. M., Noor, M. 
A., & Devnani, A. S. Clinical presentation and microorganisms 
sensitivityprofile for diabetic foot ulcers: a pilot study. Medical Journal 
of Malaysia. (2015); 70 (3), 182-187. 

[31] Mohammed, A., Mengistu, E. S., Teklay, G., Moges, T., & Feleke, M. 
Bacterial Isolates and Their Antimicrobial Susceptibility Patterns of 
Wound Infections among Inpatients and Outpatients Attending the 
University of Gondar Referral Hospital, Northwest Ethiopia. 
International Journal of Microbiology. (2017);  10, 1-10. 
 

[32] Jain SK, Barman R. Bacteriological profile of diabetic foot ulcer with 
special reference to drug-resistant strains in a tertiary care center in 
North-East India. Indian Journal of Endocrinology and Metabolism. 
2017; 21(5): 688-694. 

[33] Anandi, C., Alaguraja, D., Natarajan, V., Ramanathan, M., 
Subramaniam, C. S., & Thulasiram, M. Bacteriology of diabetic foot 
lesions. Indian Journal of Medical Microbiology. (2004); 22, 175-178. 

[34] Elamenya, L. K. Antimicrobial susceptibility of bacteria that cause 
wound sepsis in the peadiatric surgical patienys at Kenyatta National 
hospital (master's dissertation). Nairobi, Kenya: University of Nairobi 
(2013). 

[35] Izadi K, Ganchi P. Chronic wounds. Clinics in Plastic Surgery. 2005; 
32: 209-222. 

[36] Gadepalli, R., Dhawan, B., Sreenivas, V., Kapil, A., Ammini, A. C., & 
Chaudhry, R. Clinico- microbiological study of diabetic foot ulcers in 
an Indiantertiary care hospital. Journal of Diabetes Care. (2006); 29, 
1727-1732. 

 
S. Tuvei, PhD Medical Microbiology 

(Ongoing)-Maseno University, Kenya, Msc 
Medical Microbioligy (Maseno University, 
Kenya), BSC Medical Laboratory Sciences 
(Mount Kenya University, Kenya). 

Trainings; Biosafety/Biosecurity SOP 
Development Training held on 11th and 12th April, 
2013 at the Rock Motel Resort- Kisumu., User 
Training Course on the BD Bactec TM Blood 

Culture System BD BactecTM 9050 held at KEMRI/CDC Lab – Siaya 
District hospital on 2nd June 2011, Operator Training, Results 
Interpretation & Trouble Shooting on Beckman Coulter Haematology 
Analyzer Model Act 5Diff CP held at Malaria Lab Siaya from 18th to 19th 
January 2011., Laboratory Biosafety and Biosecurity Training held at 

KEMRI/CDC Kisian Station from 16th to 18th June 2010., Good Clinical 
Practice (GCP) course  held at KEMRI/CDC Kisian Station on 3rd June 
2010 .Malaria Case Management Training held on 7th and 9th September, 
2009 at Sheywe Guest House, Kakamega  hosted by Division of Malaria 
Control and WHO. 

 
 

 


