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Abstract 

Introduction: 

Diabetes mellitus is a chronic metabolic disorder characterized by high blood glucose levels resulting 

from insulin deficiency or impaired insulin action. Diabetic patients are more susceptible to microbial 

infections due to compromised immunity and impaired wound healing. Understanding the types and 

antibiotic susceptibility patterns of microbial clinical isolates in diabetic patients is crucial for effective 

management and prevention of complications. However, there is a knowledge gap regarding the preva- 

lence of specific pathogens and their antibiotic susceptibility patterns in diabetic patients, particularly 

in KwaZulu Natal, South Africa. This study aimed to identify the types of microbial clinical isolates 

commonly found in diabetic patients and assess their antibiotic susceptibility patterns. 

Methodology: 

A retrospective cross-sectional study was conducted at Inkosi Albert Luthuli Central Hospital in 

KwaZulu Natal, involving 100 diabetic patients. Microbiological analysis and antibiotic susceptibility 

testing were performed using standard methods. The types and frequencies of microbial isolates were 

determined, and their antibiotic susceptibility patterns were evaluated. 

Results: 

Enterococcus faecalis, Klebsiella species, methicillin-resistant Staphylococcus aureus (MRSA), and 

Pseudomonas aeruginosa were among the commonly identified microbial isolates. The antibiotic suscep- 

tibility patterns varied among the isolates, highlighting the importance of targeted treatment selection. 

Conclusion: 

This study contributes to bridging the knowledge gap and provides valuable insights for the manage- 

ment of infections in diabetic patients. The findings can guide the selection of appropriate antibiotics, 

inform infection prevention strategies, and ultimately improve patient outcomes in this vulnerable 

population. 

Keywords: Diabetes Mellitus, Antimicrobial susceptibility testing, Multidrug resistance, 

Methicillin-Resistant Staphylococcus aureus, South Africa, Submitted: 2023-06-12 Accepted: 

2023-06-18 

 

 

 

 

 
 

∗ Corresponding author. 

Email address: Nkosinathikhwela19@gmail.com 

(Nkosinathi Khwela) 

1. Introduction: 

Diabetes mellitus is a chronic metabolic dis- 

order characterized by high blood glucose lev-  

els resulting from either insulin deficiency or im- 

paired insulin action. It is a global health con- 
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cern, with an estimated 463 million adults di- 

agnosed with diabetes worldwide in 2019 (Pan- 

day, 2021). Individuals with diabetes are  not 

only vulnerable to various complications but also 

face an increased risk of developing microbial in- 

fections. Uncontrolled hyperglycaemia impairs 

overall immunity of diabetic patient via involve- 

ment of various mechanistic pathways that lead  

to the diabetic patient as immunocompromised 

(Akash et al.,  2020).  Microbial infections pose  

a significant threat to diabetic patients due to 

their compromised immune system and impaired 

wound healing (Rozman et al., 2020). Pseu- 

domonas spp. Were previously found responsi- 

ble for most wound infections in diabetic patients 

(Ahmed, 2020). Since diabetes is a systemic dis- 

ease, these infections can manifest in different 

anatomical sites, including the skin, urinary tract, 

respiratory tract, and bloodstream (Akash et al., 

2020). Common microbial pathogens involved in 

diabetic infections include bacteria, fungi, and 

viruses. Bacterial pathogens, such as Staphylo- 

coccus aureus, Escherichia coli, and Pseudomonas 

aeruginosa, contribute to skin and soft tissue in- 

fections, while fungal pathogens, predominantly 

Candida species, are associated with oral and gen- 

ital infections (Akash et al., 2020). Viral infec- 

tions, such as herpes simplex virus, can cause a 

variety of clinical manifestations in diabetic indi- 

viduals (Nagafuchi, 2021). 

1.1. Background: 

Understanding the types and antibiotic suscep- 

tibility patterns of microbial clinical isolates in di- 

abetic patients is crucial for effective management 

and prevention of complications (Singh, 2019). 

Identifying the specific microbial species respon- 

sible for infections and determining their suscep- 

tibility to antibiotics is essential for targeted and 

appropriate treatment selection (Benkova et al., 

2020). Inappropriate use of antibiotics can lead  

to treatment failures and the emergence of antibi- 

otic resistance, further complicating the manage- 

ment of infections in diabetic individuals. There- 

fore, the best way to prevent adverse events from 

prolonged antibiotic use in patients with diabetic 

foot infections is to keep the duration of antibiotic 

treatment short and with the lowest dose clini- 

cally necessary (Soldevila-Boixader et al., 2023). 

Moreover, studying clinical isolates from dia- 

betic patients provides valuable insights into the 

epidemiology and patterns of microbial infections 

in this specific population (Singhai, 2012). It can 

help healthcare providers develop tailored infec- 

tion prevention and control strategies to minimize 

the incidence and impact of infections. Addition- 

ally, investigating the interactions between micro- 

bial isolates and the diabetic host’s immune sys- 

tem can shed light on the underlying mechanisms 

of infection and host susceptibility. For instance, 

neutrophil function impairment has been previ- 

ously reported as s host susceptibility factor to 

bacterial infection in diabetes (Fuchs et al., 2020). 

Multiple studies conducted on bacterial iso- lates 

in various patient populations have yielded 

important  findings. Mahomood  et  al. (2020) 

demonstrated significant antimicrobial activity of 

Tazobactam against Staphylococcus aureus in di- 

abetic  patients. Adegbite et al. (2019) found 

high sensitivity of Gram-negative bacilli to ni- 

trofurantoin, while cefuroxime exhibited low sen- 

sitivity. Worku  et  al. (2021) reported a high 

prevalence of drug resistance in diabetes patients. 

Mutonga et al. (2019) identified antibiotic resis- 

tance in Staphylococcus aureus and methicillin- 

resistant S. aureus isolates. Selim et al. (2019) 

observed plasmid-mediated resistance in Staphy- 

lococci  and E. coli. Binu et al. (2021) noted 

Pseudomonas aeruginosa as the most frequently 

isolated Gram-negative organism. Mnyambwa et 

al. (2021) found a high level of resistance to com- 

monly used antibiotics. Woldeteklie et al. (2022) 

identified major carbapenemase-producing organ- 

isms. These studies contribute to our understand- 

ing of bacterial resistance and antimicrobial activ- 

ity in different patient groups. 

Despite the importance of studying microbial 

clinical isolates in diabetic patients, there remains 

a knowledge gap regarding the prevalence of spe- 

cific pathogens and their antibiotic susceptibil- 

ity patterns in this population of KwaZulu Natal, 

South Africa. This gap hinders the development 

of evidence-based treatment guidelines and opti- 

mal management strategies. Therefore, this study 
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Table  1:  Depicts some of the existing research on the types of microbial infections commonly found in diabetic pa-    

tients. Additionally, depicts antibiotic susceptibility patterns of microbial isolates in diabetic patients, highlighting the  

importance of appropriate treatment strategies. 

Reference/Author Sample size Findings 
Mahomood et al., 2020 280 Tazobactam demonstrated the most significant an- 

  timicrobial activities against Staphylococcus aureus 
  in diabetic patients. 

Adegbite et al., 2019 240 The Gram-negative bacilli isolated were highly sen- 
  sitive to nitrofurantoin followed by ofloxacin, gen- 
  tamycin and least sensitive to cefuroxime. 

Worku et al., 2021 225 The prevalence of drug resistance to doxycycline, 
  amoxicillin-clavulanate, cefuroxime and penicillin for 
  both Gram-negative and Gram-positive bacteria was 
  high among diabetes patients. 

Mutonga et al., 2019 83 The bacterial isolates, Staphylococcus aureus DNA 
  and methicillin-resistant S. aureus (MRSA) showed 
  resistance to commonly used antibiotics such as 
  ampicillin, amoxicillin, cefepime, cefuroxime, clin- 
  damycin, erythromycin, piperacillin-tazobactam, 
  tetracycline, and trimethoprim-sulphamethoxazole. 

Selim et al., 2019 292 The resistance of Staphylococci and E. coli isolates 
  was plasmid-mediated linked. 

Binu et al., 2021 102 Pseudomonas aeruginosa was the most frequently 
  isolated gram-negative organism among the enrolled 
  patients. 

Mnyambwa et al., 2021 388 Isolates exhibited a high level of resistance to 
  commonly used antibiotics such as Ampicillin, 
  Amoxicillin-Clavulanic acid, Erythromycin, Gen- 
  tamicin, Tetracycline, Trimethoprim, third genera- 
  tion Cephalosporins (Ceftriaxone and Ceftazidime), 
  and reserved drugs (Clindamycin and Meropenem). 

Woldeteklie et al., 2022 76 The top five major carbapenemase-producing organ- 
  isms were K. pneumoniae, Serratia, Acinetobacter 
  species, and E. coli. 

 

aims to identify the types of microbial clinical iso- 

lates commonly found in diabetic patients and as- 

sess their antibiotic susceptibility patterns. By 

doing so, it seeks to address the research problem 

of limited comprehensive knowledge in this area. 

The findings of this study will contribute to im- 

proved clinical decision-making, enhance the se- 

lection of appropriate antibiotics, and guide infec- 

tion prevention and control measures in diabetic 

patients, ultimately leading to better patient out- 

comes and reduced healthcare burden 

 
1.2. Research Problem: 

The research problem addressed in this study  

is the lack of comprehensive knowledge regard- 

ing the types of microbial infections and their 

antibiotic susceptibility patterns in diabetic pa- 

tients. Although it is well-known that individ- 

uals with diabetes are more prone to infections, 

there is a need to identify the specific microbial 
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species responsible for these infections and un- 

derstand their resistance or susceptibility to com- 

monly prescribed antibiotics.  This  information 

is crucial for healthcare providers to make in- 

formed decisions regarding appropriate antibiotic 

therapy, minimize treatment failures, and prevent 

the emergence of antibiotic resistance in diabetic 

patients. Therefore, the research problem focuses 

on investigating the types and antibiotic suscepti- 

bility patterns of microbial clinical isolates in di- 

abetic patients to bridge the knowledge gap and 

enhance the management of infections in this pop- 

ulation. 

 
1.3. Objective of the study: 

The objective of this study  was  to  identify 

the types of microbial clinical isolates commonly 

found in diabetic patients and to assess their an- 

tibiotic susceptibility patterns. The research aims 

to determine the prevalence of different microbial 

species causing infections in diabetic individuals 

and investigate their resistance or susceptibility to 

commonly used antibiotics. By understanding the 

specific types of microbes involved and their an- 

tibiotic susceptibility profiles, the study seeks to 

provide valuable insights for effective treatment 

strategies and the prevention of antibiotic resis- 

tance in this vulnerable population. 

 

2. Methodology: 

 
2.1. Study Design: 

This retrospective cross-sectional study was de- 

signed to collect and evaluate data from diabet- 

ics at Inkosi Albert Luthuli Central Hospital in 

KwaZulu Natal. 

 
2.2. Study Setting and Population: 

The study took place at the laboratory of  

Inkosi Albert Luthuli Central Hospital in Dur- 

ban, KwaZulu Natal. The population consisted of 

100 diabetic patients of both genders, aged 20-79, 

recorded between January and December 2021. 

2.3. Data Collection: 

Retrospective data was extracted from the 

Laboratory Information System (TrakCare) of 

Inkosi Albert Luthuli Central Hospital laboratory, 

recorded between January and December 2021. 

2.4. Statistical Analysis: 

Microsoft Excel was used to calculate and 

present graphical statistical elements, including 

the percentage of the most prevalent isolated or- 

ganisms. It was also used to present organisms 

based on antibiotic susceptibility-resistance pat- 

terns and to classify infective organisms as noso- 

comial or not. 

2.5. Ethical Considerations: 

Ethical clearance was obtained from the Man- 

gosuthu University of Technology, Research 

Ethics Committee before the study began. Ret- 

rospective data extracts were securely stored with 

password protection. Patient confidentiality was 

maintained by using only laboratory numbers for 

data collection and ensuring that medical records 

were not shared with unauthorized individuals. 

The study adhered to the principles of avoiding 

harm to patients and preserving confidentiality. 

2.6. Microbiological Analysis and Antibi- 
otic Susceptibility Testing: 

To explicate, the results used in  this  study 

were obtained from samples that have been un- 

dergone microbiological analysis and antimicro- 

bial susceptibility testing. Infective microorgan- 

isms were isolated by culturing collected speci- 

mens on various agar plates and identifying them 

through colony morphology and Gram-staining. 

Antibiotic susceptibility testing was performed 

using the Kirby Bauer disc diffusion method, and 

the presence of methicillin-resistant Staphylococ- 

cus aureus (MRSA) was detected using a ce- 

foxitin disk. Extended-spectrum beta-lactamase 

(ESBL) production was screened among Enter- 

obacteriaceae isolates, and phenotypic confirma- 

tion was done using the combination disc method. 

Furthermore, identification of all isolates to the 

species level was performed using the molecu- 

lar biology method, VITEK® 2 compact system 
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(bioMérieux, France) following the instructions of 

the manufacturer. These methods provided valu- 

able information on the microbial composition, 

antibiotic susceptibility, and ESBL production in 

the studied samples. 

 

 
3. Results: 

 

3.1. Types of Microbial Isolates 
 

 

 
 

 
The data presented in Table 2 illustrates the 

types and frequencies of microbial isolates identi- 

fied in diabetic patients. The table includes the 

isolated organisms, the number of occurrences, 

and their corresponding frequencies in percentage 

(%). 

Enterococcus faecalis: Out of 100 diabetic pa- 

tients, Enterococcus faecalis was identified in 5 

cases, representing 5.0% of the isolates. Kleb- 

siella species: Klebsiella species were isolated in 

13 cases, accounting for 13.0% of the isolates. 

Methicillin Resistant Staphylococcus: 

Methicillin-resistant Staphylococcus, presumably 

referring to Methicillin-resistant Staphylococcus 

aureus (MRSA), was found in 72 cases, making 

up the majority with 72.0% of the isolates. 

Pseudomonas aeruginosa: Pseudomonas aerug- 

inosa was isolated in 2 cases, representing 2.0% of 

the isolates. Additionally, the presence of Staphy- 

lococcus aureus is also mentioned with 8 %. Al- 

together, the total number of microbial isolates 

identified in the study was 100, with each isolate 

accounting for its respective percentage contribu- 

tion. 

3.2. Antibiotic Susceptibility Patterns 
 

 

 
4. Discussion: 

4.1. Types of Microbial Isolates: 

rovides valuable insights into the types and fre- 

quencies of microbial isolates in diabetic patients. 

These findings have important implications for 

understanding the aetiology and management of 

infections in this specific population. 

Enterococcus faecalis, a Gram-positive bac- 

terium, was identified in 5% of the cases. This 

species is a known opportunistic pathogen and 

can cause a range of infections, including urinary 

tract infections and wound infections. Its pres- 

ence highlights the importance of monitoring and 

addressing enterococcal infections in diabetic pa- 

tients. 

Klebsiella species, a group of Gram-negative 

bacteria, were isolated in 13% of the cases. Kleb- 

siella infections are often associated with health- 

care settings and can cause severe respiratory and 

urinary tract infections. The higher frequency of 

Klebsiella isolates suggests the need for effective 

infection control measures and targeted treatment 

strategies in diabetic patients. 
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The most prevalent microbial isolate identified 

in this study was methicillin-resistant Staphylo- 

coccus, which accounted for 72% of the cases. 

This finding is of particular concern as methicillin- 

resistant Staphylococcus, commonly referred to as 

MRSA, is notorious for its resistance to multiple 

antibiotics. MRSA infections can be challenging 

to treat, and their presence in diabetic patients 

underscores the need for appropriate antibiotic 

stewardship and infection prevention protocols to 

mitigate the spread of these resistant strains. 

Pseudomonas aeruginosa, a Gram-negative 

bacterium, was isolated in 2% of the cases. Pseu- 

domonas aeruginosa is known for its ability to 

cause severe infections, especially in immunocom- 

promised individuals. Its identification highlights 

the potential risk of Pseudomonas-associated in- 

fections in diabetic patients and the importance  

of early detection and appropriate antibiotic 

therapy. 

It is worth noting that Staphylococcus aureus  

is a common pathogen associated with various in- 

fections, including skin and soft tissue infections, 

and its presence should not be overlooked in di- 

abetic patients. The data presented in Table 2 

emphasize the diverse microbial profile observed 

in diabetic patients, with a notable prevalence of 

methicillin-resistant Staphylococcus. This high- 

lights the importance of implementing robust in- 

fection control measures, judicious use of antibi- 

otics, and targeted treatment  strategies  tailored 

to the specific microbial isolates and their antibi- 

otic susceptibility patterns. Continuous surveil- 

lance of microbial isolates in diabetic patients is 

crucial for understanding the local epidemiology, 

guiding treatment decisions, and implementing 

preventive measures to improve patient outcomes. 

 
4.2. Antibiotic Susceptibility Patterns: 

4.2.1. Gram positive cocci: 

The data presented in Table 3 provides infor- 

mation on the antibiotic susceptibility patterns of 

the isolated microbial strains, specifically Entero- 

coccus faecalis, methicillin-resistant Staphylococ- 

cus aureus (MRSA), and Staphylococcus aureus. 

These patterns are crucial in guiding appropriate 

antibiotic selection for the treatment of infections 

in diabetic patients. 

For Enterococcus faecalis, all isolates (100%) 

were sensitive to vancomycin, ampicillin, and line- 

zolid. However, none of the isolates showed sen- 

sitivity to gentamicin or chloramphenicol. This 

suggests that vancomycin, ampicillin, and line- 

zolid are viable treatment options for Enterococ- 

cus faecalis infections in diabetic patients, while 

alternative antibiotics should be considered in 

cases where gentamicin or chloramphenicol may 

be ineffective. 

Regarding MRSA, all isolates (100%) were sen- 

sitive to vancomycin, indicating its effectiveness 

as a treatment option. However, there was a sig- 

nificant decrease in sensitivity to other antibiotics, 

such as ampicillin (94.44% sensitivity), gentam- 

icin (80% sensitivity), and linezolid (75% sensitiv- 

ity). This highlights the importance of appropri- 

ate antibiotic selection to ensure effective treat- 

ment of MRSA infections in diabetic patients, 

with vancomycin being a reliable choice. 

For Staphylococcus aureus, all isolates (100%) 

were sensitive to vancomycin, cloxacillin, and 

levofloxacin. However, there was lower sen- 

sitivity to amoxicillin (25% sensitivity), quin- 

upristin/dalfopristin (25% sensitivity), and sul- 

famethoxazole (75% sensitivity). This implies 

that vancomycin, cloxacillin, and levofloxacin are 

effective treatment options for Staphylococcus au- 

reus infections in diabetic patients, while caution 

should be exercised when considering amoxicillin, 

quinupristin/dalfopristin, and sulfamethoxazole. 

It is important to note that these results reflect 

the antibiotic susceptibility patterns observed in 

the specific isolates from the studied diabetic pa- 

tients. The findings highlight the need for tai- 

lored antibiotic therapy based on the specific mi- 

crobial isolates and their susceptibility patterns.  

It is crucial to monitor antibiotic resistance trends 

and regularly update treatment guidelines to en- 

sure optimal management of infections in diabetic 

patients. 

The data in Table 3 indicate that vancomycin 

shows consistent effectiveness against Enterococ- 

cus faecalis, MRSA, and Staphylococcus aureus. 

However, there are variations in sensitivity to 
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other antibiotics, emphasizing  the  importance  

of considering the specific susceptibility patterns 

when selecting appropriate antibiotics for the 

treatment of microbial infections in diabetic pa- 

tients. 

4.3. Gram negative bacilli: 

The data presented for Gram-negative bacilli, 

specifically Klebsiella spp. and Pseudomonas 

aeruginosa, in Table 3 provides insights into their 

antibiotic susceptibility patterns. These patterns 

are crucial in guiding appropriate antibiotic se- 

lection for the treatment of infections caused by 

these organisms. 

For Klebsiella spp., the majority of isolates 

(69.23%) were sensitive to ampicillin, while a 

smaller proportion showed sensitivity to gen- 

tamicin (23.08%), chloramphenicol (7.69%), and 

cephalosporin (100%). No sensitivity was ob- 

served for vancomycin. This suggests that 

cephalosporin may be an effective choice for 

treating Klebsiella spp. infections in diabetic 

patients, while alternative antibiotics should be 

considered for cases where ampicillin, gentamicin, 

or chloramphenicol may not be effective. 

In the case of Pseudomonas aeruginosa, all 

isolates (100%) were sensitive to vancomycin, 

amikacin, penicillin, and imipenem. No sensi- 

tivity was observed for gentamicin, amoxicillin, 

or levofloxacin. This indicates that vancomycin, 

amikacin, penicillin, and imipenem are potential 

treatment options for Pseudomonas aeruginosa 

infections in diabetic patients, while alternative 

antibiotics should be considered for cases where 

gentamicin, amoxicillin, or levofloxacin may not 

be effective. 

These findings highlight the importance of 

selecting appropriate antibiotics based on the 

specific susceptibility patterns of Gram-negative 

bacilli. It is crucial to consider the susceptibil-  

ity of each organism to ensure effective treatment 

and to prevent the development of antibiotic resis- 

tance. Regular monitoring of antibiotic resistance 

patterns and adherence to appropriate antibiotic 

stewardship practices are essential in managing 

infections caused by Gram-negative bacilli in dia- 

betic patients. 

In summary, the  data  in  Table  3  indicate  

that cephalosporin shows acceptable  sensitiv-  

ity against Klebsiella spp., while vancomycin, 

amikacin, penicillin, and imipenem are effective 

options for treating Pseudomonas aeruginosa in- 

fections. However, caution should be exercised 

when considering other antibiotics, as their ef- 

fectiveness may vary. Proper antibiotic selec- 

tion based on the specific susceptibility patterns 

of Gram-negative bacilli is crucial for successful 

treatment outcomes in diabetic patients. 

 
4.4. Interpretation of Findings: 

The results of the microbial isolates and their 

antibiotic susceptibility patterns in diabetic pa- 

tients have important implications in the context 

of existing literature. The findings provide in- 

sights into the types of microbial infections com- 

monly observed in diabetic patients and shed light 

on the effectiveness of various antibiotics for treat- 

ing these infections. 

One notable  finding  is  the  high  frequency  

of Methicillin Resistant Staphylococcus aureus 

(MRSA) isolates, accounting for 72% of the iden- 

tified microbial isolates. This aligns with previous 

studies that have highlighted the increased risk of 

MRSA infections in diabetic patients (Stacey et 

al., 2019). MRSA is known for its resistance to 

multiple antibiotics, making treatment challeng- 

ing (Turner et al., 2019). The finding of high 

sensitivity to vancomycin, a commonly used an- 

tibiotic for MRSA infections, reaffirms its impor- 

tance as an effective treatment option in diabetic 

patients (Talaie et al., 2019). 

The presence of Enterococcus faecalis as a sig- 

nificant isolate is consistent with previous liter- 

ature, which has identified Enterococcus species 

as common pathogens in diabetic individuals 

(Suryaletha et al., 2018). The high sensitivity of 

Enterococcus faecalis isolates to vancomycin and 

ampicillin is in line with established treatment 

guidelines (Talaie et al., 2019). This emphasizes 

the importance of appropriate antibiotic selection 

based on the specific susceptibility patterns of the 

isolated organisms to ensure successful treatment 

outcomes. 
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Regarding Gram-negative bacilli, the identifica- 

tion of Klebsiella spp. and Pseudomonas aerug- 

inosa highlights their clinical relevance in dia- 

betic patients. These organisms are known for 

their intrinsic resistance and ability to acquire 

antibiotic resistance mechanisms (Omer et al., 

2020). The observed susceptibility patterns in- 

dicate that cephalosporin and imipenem are po- 

tential treatment options for Klebsiella spp. and 

Pseudomonas aeruginosa infections, respectively. 

However, the reduced sensitivity to other com- 

monly used antibiotics, such as ampicillin, gen- 

tamicin, and levofloxacin, emphasizes the need for 

careful antibiotic selection and consideration of al- 

ternative agents in diabetic patients. 

The identified antibiotic susceptibility patterns 

align with the principles of antibiotic steward- 

ship, which emphasize the importance of appro- 

priate antibiotic use to prevent the development 

of resistance (Giacomini et al., 2021).  In fact,  

the widespread inappropriate use of antibiotics 

emerged as one of the main causes of antibiotic re- 

sistance (Giacomini et al., 2021). These findings 

highlight the need for ongoing surveillance of an- 

tibiotic resistance in diabetic patients and the im- 

portance of tailoring treatment based on the spe- 

cific susceptibility patterns of microbial isolates. 

 
5. Limitations of the study: 

It is worth noting that the study’s retrospec- 

tive nature and the limited sample size may in- 

fluence the generalizability of the findings. Fu- 

ture research with larger and more diverse patient 

populations would provide a more comprehensive 

understanding of microbial infections and their 

antibiotic susceptibility patterns in diabetic pa- 

tients. 

Overall, the results of this study contribute to 

the existing literature by providing valuable in- 

sights into the prevalence of microbial infections 

and the antibiotic susceptibility patterns in dia- 

betic patients. These findings have implications 

for clinical practice, emphasizing the importance 

of individualized treatment approaches and reg- 

ular monitoring of antibiotic resistance in dia- 

betic individuals to optimize patient outcomes 

and minimize the development of antibiotic re- 

sistance. 

 

 

6. Future studies: 

 

 
Future research should focus on larger-scale 

studies, investigating the mechanisms of antibi- 

otic resistance, monitoring changes in microbial 

prevalence over time, and assessing the impact of 

microbial infections on clinical outcomes. Over- 

all, this study provides valuable insights into 

microbial infections and antibiotic susceptibility 

patterns in diabetic patients, informing optimal 

treatment strategies and antibiotic stewardship 

practices. 

 

 

7. Acknowledgements: 

 

 
I am grateful to Dr. Nsele and Ms Thembane 

for the continuous support and guidance. I also 

extend my thanks to the committee of lecturers 

and my friends and colleagues for their valuable 

contributions. 

 

 

8. Source of Funding: 

 

 
No funding was required or provided for this 

investigation. 

 

 

9. Conflict of Interest: 

 

 
The authors declare no conflict of interest. 

https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=24


9 June 29, 2023 

Student’s Journal of Health Research Africa 

Vol. 4 No. 6 (2023): June 2023 Issue 

https://doi.org/10.51168/sjhrafrica.v4i6.475 

Original article 

 

10. Publisher details: 
 

 

 
 

11. References: 

1. Adegbite, R.B., Ojokuku, H.O., Adedokun, 

K.A., Oyenike, M.A., Kamorudeen, R.T., 

2019. Frequency and antibiotic susceptibility 

pattern of uropathogenic agents of urinary 

tract infections among asymptomatic dia- 

betic patients in Okada community, southern 

Nigeria. Microbiol Med 34. 

2. Ahmed, A.S., Tahir, P.H., Mohammed, B.A., 

2020. Isolation and Distribution of Microor- 

ganisms Causing Wound Infections in Dia- 

betic Patients in Kirkuk City, Iraq. Indian 

Journal of Public Health Research & Devel- 

opment 11, 1678. 

3. Akash, M.S.H., Rehman, K., Fiayyaz, F., 

Sabir, S., Khurshid, M., 2020. Diabetes- 

associated infections: development of an- 

timicrobial resistance and possible treatment 

strategies. Arch Microbiol 202, 953–965. 

4. Banday, M.Z., Sameer, A.S., Nissar, S., 2020. 

Pathophysiology of diabetes: An overview. 

Avicenna J Med 10, 174–188. 

5. Benkova, M., Soukup, O., Marek, J., 2020. 

Antimicrobial susceptibility testing: cur- 

rently used methods and devices and the 

near  future  in  clinical  practice. J. Appl. 

Microbiol. 129, 806–822. 

6. Giacomini, E., Perrone, V., Alessandrini,  

D., Paoli, D., Nappi, C., Degli Esposti, L., 

2021. Evidence of Antibiotic Resistance from 

Population-Based Studies: A Narrative Re- 

view. IDR Volume 14, 849–858. 

7. Insuela, D., Coutinho, D., Martins, M., Fer- 

rero, M., Carvalho, V., 2020. Neutrophil 

Function Impairment Is a Host Susceptibil- 

ity Factor to Bacterial Infection in Diabetes, 

in: Fuchs, O., Shamsadin Athari, S. (Eds.), 

Cells of the Immune System. IntechOpen. 

8. Mahomood, J., Parveen, S., Ahmed, N., 

Shamim, S., Malik, A., Naqvi, S.Z.H., 2020. 

Incidence, clinical evaluation and antimicro- 

bial susceptibility pattern of bacteria isolated 

from diabetic patients. Pak J Pharm Sci 33, 

2837–2846. 

9. Mnyambwa, N.P., Mahende, C., Wilfred, A., 

Sandi, E., Mgina, N., Lubinza, C., Kahwa, 

A., Petrucka, P., Mfinanga, S., Ngadaya, E., 

Kimaro, G., 2021. Antibiotic Susceptibility 

Patterns of Bacterial Isolates from Routine 

Clinical Specimens from Referral Hospitals in 

Tanzania: A Prospective Hospital-Based Ob- 

servational Study. IDR Volume 14, 869–878. 

10. Mutonga, D.M., Mureithi, M.W., Ngugi, 

N.N., Otieno, F.C.F., 2019. Bacterial iso- 

lation and antibiotic susceptibility from dia- 

betic foot ulcers in Kenya using microbiolog- 

ical tests and comparison with RT-PCR in 

detection of S. aureus and MRSA. BMC Res 

Notes 12, 244. 

11. Nagafuchi, S., 2021. Regulation of Viral In- 

fection in Diabetes. Biology 10, 529. 

12. Omer, T.H.S., Mustafa, S.A.M., Mohamed, 

S.O.O., 2020. Antibiogram of Pseudomonas 

Aeruginosa Isolates from Patients with Dia- 

betic Septic Wounds Attending Two Public 

Hospitals in Khartoum,  Sudan.  (preprint). 

In Review. 

13. Rozman, N.A.S., Tong, W.Y., Leong, C.R., 

Tan, W.-N., Ab Rashid, S.,  2020.  Dia-  

betic wound infection: A review on microbial 

population and infection control. APJMBB 

36–43. 

https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=24


10 June 29, 2023 

Student’s Journal of Health Research Africa 

Vol. 4 No. 6 (2023): June 2023 Issue 

https://doi.org/10.51168/sjhrafrica.v4i6.475 

Original article 

 

14. Selim, S., Abdel Aziz, M., El-Alfay, S., Za- 

karia, H., 2019. Incidence and Antibiotics 

Resistance of Staphylococci and Escherichia 

coli Isolated from Diabetic Urinary Tract In- 

fection Patients in Egypt. J Pure Appl Mi- 

crobiol 13, 1697–1702. 

15. Singh Sarla, D. (Colonel) G., 2019. Micro- 

bial isolates in diabetic foot ulcers: culture & 

sensitivity patterns and antibiotic resistance. 

jmscr 7. 

16. Singhai, M., Kumar, A., Jha, P., Goyal, R., 

Rawat, V., 2012. Bacteriological and re- 

sistance profile in isolates from diabetic pa- 

tients. North Am J Med Sci 4, 563. 

17. Soldevila-Boixader, L., Murillo, O., Waibel, 

F.W.A., Huber, T., Schöni, M., Lalji, R., 

Uçkay, I., 2023. The Epidemiology of 

Antibiotic-Related Adverse Events in the 

Treatment of Diabetic Foot Infections: A 

Narrative Review of the Literature. Antibi- 

otics 12, 774. 

18. Stacey, H.J., Clements,  C.S.,  Welburn,  

S.C., Jones, J.D., 2019. The prevalence of 

methicillin-resistant Staphylococcus aureus 

among diabetic patients: a meta-analysis. 

Acta Diabetol 56, 907–921. 

19. Steffy Ligi Binu, Abhishek Chandran, 

Chaitrashree, Abhijith Shetty,  Sharad 

Chand, Juno J. Joel, Bharath Raj K C, 

Nandakumar  U  P,  2021.  Bacterial  Pro-  

file and Antibiotic Susceptibility Pattern 

among Diabetic Foot Ulcer Patients.  ijrps 

12, 160–168. 

20. Suryaletha, K., Narendrakumar,  L.,  John, 

J.,   Reghunathan,   D.,    Prasannakumar, 

M., Thomas, S., 2018. Genomic  Insights 

into Biofilm-Forming Enterococcus faecalis 

SK460 Isolated from a Chronic Diabetic Ul- 

cer Patient. Genome Announc 6, e01463-17. 

21. Talaie, H., Mousavizadeh, A., Emami, H., 

Gachkar, L., Barari, B., Alijanzadeh, M.H., 

2019. High sensitivity versus low level of van- 

comycin needs to be concern for another al- 

ternative anti- Staphylococcus aureus as the 

first- line antibiotic. Acta Bio Medica Atenei 

Parmensis 90, 498–503. 

22. Turner, N.A., Sharma-Kuinkel, B.K., 

Maskarinec, S.A., Eichenberger, E.M., Shah, 

P.P., Carugati, M., Holland, T.L., Fowler, 

V.G., 2019. Methicillin-resistant Staphy- 

lococcus aureus: an overview of basic and 

clinical research. Nat Rev Microbiol 17, 

203–218. 

23. Woldeteklie, A.A., Kebede, H.B., Abdela, 

A.A., Woldeamanuel,  Y.,  2022.  Preva- 

lence of Extended-Spectrum β-Lactamase 

and Carbapenemase Producers of Gram- 

Negative Bacteria, and Methicillin-Resistant 

Staphylococcus aureus in Isolates from Dia- 

betic Foot Ulcer Patients in Ethiopia. IDR 

Volume 15, 4435–4441. 

24. Yenehun Worku, G., Belete Alamneh, Y., 

Erku Abegaz, W., 2021. Prevalence of Bac- 

terial Urinary Tract Infection and Antimicro- 

bial Susceptibility Patterns Among Diabetes 

Mellitus Patients Attending Zewditu Memo- 

rial Hospital, Addis Ababa, Ethiopia. IDR 

Volume 14, 1441–1454. 

 

 
Author biography 

 
Nkosinathi Khwela is a Bachelor of Health 

Science graduate in Medical Laboratory Sci-  

ence from Mangosuthu University of Technology, 

South Africa. His research interests primarily fo- 

cus on infectious diseases. Nkosinathi is a certified 

scientist in Virology with the Health Professional 

Council of South Africa. 

Nokukhanya Thembane a Senior Lecturer at 

Mangosuthu University of Technology, is a board- 

certified Medical Laboratory Scientist specializing 

in Clinical Pathology (Microbiology, Haematol- 

ogy,  and  Clinical  Chemistry).  She  is  dedicated 

to advancing the field of Medical Laboratory Sci- 

ence and Medical Technology. 

Nhlanhla Wiseman Nsele is an experienced 

academic and Medical Technologist with exper-  

tise in Medical Microbiology. He currently serves 

as the Head of Department at Mangosuthu Uni- 

versity of Technology. In his role, he supervises 

https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=24


11 June 29, 2023 

Student’s Journal of Health Research Africa 

Vol. 4 No. 6 (2023): June 2023 Issue 

https://doi.org/10.51168/sjhrafrica.v4i6.475 

Original article 

 

undergraduate and post-graduate students spe- 

cializing in Medical Technology and Medical Lab- 

oratory Science. Dr. Nsele’s research primarily 

revolves around infectious diseases. 

https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=24

