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ABSTRACT 

Findings of conducted have a look at confirmed that the most important bacteria in 

Jimma University Veterinary Medical Institution. Among main bacteria identified 

includes; Escherichia coli 46 (34.3%), Klebsiella 23 (17.2%), observed by way of 

Staphylococcus aureus 40 (29.9%) and Streptococcus spp. 25 (18.7%). Amongst 

four species of bacteria remoted, 2 had been gram bad and 2 of them turned into 

gram advantageous microorganism. A few of the antibiotic susceptibility check, 

Staphylococcus aureus confirmed the whole resistant on penicillin whilst 

tetracycline confirmed to have the very best sensitivity. Escherichia coli showed 

the overall resistant on gentamicin (100%). Veterinary sanatorium is at risk of 

obtaining bacterial infections due to the presence of referred to microorganism in 

the course of this have a look at. The large issue is that these infections withstand 

to antibiotics used in remedy consistent with results of the examine. Fitness care 

employees in veterinary health center have to improve hygiene to govern health 

facility obtained infections and lots interest should be done at some point of 

analysis to enhance treatment of patients. 
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INTRODUCTION 

Veterinary clinics acquired infections are acknowledged to be not unusual cause of morbidity and mortality among animal 

patients. Antibiotic-resistant bacteria because the etiology of infection had been expanding at an alarming rate. These 

infections are due to Multi-Drug Resistant (MDR) bacteria and seriously lead to health care trouble and every day mission 

amongst veterinarians coping with diagnosis and remedy of sufferers. Cross-contamination of pathogens amongst sufferers 

of inanimate surfaces round patients in veterinary clinics has been truly recognized in outbreaks; contamination can take 

vicinity both via microorganisms switch that infected health workers’ palms or direct patient shedding of microorganisms 

whilst appearing their assignment related to patient care and remedy. Infections crossing from affected person to every 

other in addition to from veterinary medical institution people to sufferers constructed large dangers in fitness care 

especially in growing USA. Those infections are in most cases known to be reasons of morbidity and mortality of animals on 

the global. Contamination due to microorganism in clinics are associated without delay or not directly to using antibiotics in 

improper manner by way of wide variety of proprietors. Haphazard use of antibiotics and lack of expertise are the maximum 

imperative variables for the upward thrust, choice and spread of antibiotic-resistant organisms inside the surroundings. This 

unsuitable use of antibiotics creates opportunities of latest traces of microorganism appearance that face up to modern-day 

used antibiotics. Most of the antimicrobial dealers are utilized in feed of animal production for controlling illnesses and in 

the main used as boom promoter that is continuously disseminating in human food chain leads critical fitness problem in 

human and animals. Farm animals that come to veterinary clinics had been an ability source for the infection of the 

surroundings and farm products by means of antibiotic-resistant of Staphylococcus aureus, Escherichia coli and 

Streptococcus spp. found in cow milk, dung/cow urine. The manner of how Veterinary clinics environment is in terms of 

hygiene and different sports associated with patient care build the manner of spreading numerous antimicrobial-resistance 

pathogens. Both gram negative and gram high-quality bacteria withstand to antibiotics and maximum of them are 

Staphylococci wide type of Enterobacteriaceae, Pseudomonas species, Acinetobacter species or Candida species. Those 

pathogens are zoonotic in nature and can transmit to human from animals through infected milk, meat, water and direct 

contact with animals or their environmental system. Salmonella spp. is the most ubiquitous organisms in nature and 

foremost meals-borne zoonotic pathogen, it is also one of the pathogens listed inside the WHO precedence pathogen list. 

Cattle manure contains microbial ingredients, which make it ability source of pathogenic microorganisms for animals and 

human. No matter all effort accomplished through veterinarian care placing to reduce the burden of infections in veterinary 

care unit, the fee of those infections continue to be a burden, however, sufferers in veterinary clinics are at excessive hazard 

of numerous infections because of their health state. But, these veterinary clinics patients are frequently vulnerable to 

infection due to impairing outcomes of their illnesses and cures on the immune system as well as some operative remedy 

results. Infection categorization is a totally big issue in diverse infection surveillance, manipulate and management, in 

particular in veterinary clinics as maximum of patient on this carrier are volatile to get 2nd infection. Fitness setting obtained 

contamination specially in Veterinary clinics based totally on time spent at health placing enough to distinguish bacterial 

contamination from network infections. 

Veterinarians have taken this inconsideration and confirmed that infection which can occur after pre-treatment clinic is not 

taken into consideration to be nosocomial or veterinary clinics received infection. 
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MATERIALS AND METHODS 

Study design and sample collection 

 

This look at was performed from January to July 2020 to December 2020 and 134 animal sufferers involves Jimma college 

veterinary clinics had been focused. A total of 134 samples had been accumulated from the health center in which each of 

the animals contributed 134 samples includes 36 cow dung (faecal), 35 milk, 19 pus, swab 30 and 14 urine. Inclusion 

standards had been all patients who identified clinically have bacterial contamination. The look at turned into achieved 

using go phase technique to acquire the unique samples from the patients in aseptic condition and transferred to laboratory 

on bacteriology carrier and the use of Ice box. 

Specimen was collected from veterinary clinics and tested on microbiology and bacteriology unit of laboratory. All specimens 

were registered when collected. 

 

Bacterial identification technique 

Different techniques were used for bacterial identification. Bacterial identification techniques used during the study 

including gram staining for gram positive and gram negative bacterial differentiation, catalase test to differentiate 

staphylococci and streptococcus, coagulase test to differentiate Staphylococcus aureus (positive) from coagulase negative 

staphylococci, Mac-Conkey agar was used to identify Enterobacteriaceae. However all samples were incubated in incubators 

to maintain the growth of bacteria. 

 

Antibiotic susceptibility tests 

Antibiotic susceptibility test of bacteria was conducted regarding criteria of clinical and performed laboratory standard 

institute, using the Kirby-Bauer disc diffusion on Mueller Hinton agar. Isolates were grown in peptone water at 37°C turbidity 

was matched with 0.5 McFarland standards. The placement of various types of antibiotic on culture was taken place on 

Mueller Hinton agar plate and incubated for 24 hr on 37°C both the sensitivity and resistance were confirmed by means of 

measuring the diameter of inhibition zone. 

 

RESULTS 

Demographic characteristics of the participants 

Tables 1-4 shows demographic characteristics of target population based on age, sex and body condition scores of patients 

in veterinary clinics. 

Table 1. Demographic characteristics of the participant regarding to age group. 

Age Frequency Percent 

Adult 35 26.10% 

Old 39 29.10% 

Young 60 44.80% 

Total 134 100% 
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Table 2. Demographic characteristics of the participant regarding to gender group. 

Gender Frequency Percent 

Female 72 53.70% 

Male 62 46.30% 

Total 134 100% 

 

Table 3. Demographic characteristics of the participant regarding to body condition score group. 

Body condition score  Frequency Percent 

Good 25 18.70% 

Medium 52 38.80% 

Poor 57 42.50% 

Total 134 100% 

 

Table 4. Sample type collected and diagnostic results in veterinary clinics. 

Sample Frequency Percent 

Feacal 36 26.90% 

Milk 35 26.10% 

Pus 19 14.20% 

Swab 30 22.40% 

Urine 14 10.40% 

Total 134 100% 

 

Microorganisms identification 

The Table 5 show the proportion of remoted microorganism in veterinary clinic. Remoted microorganisms are as follows: 

Escherichia coli 46 (34.3%), Klebsiella 23 (17.2%), accompanied by S. aureus 40(29.9%) and Streptococcus spp. 25 

(18.7%). Among four species of microorganism isolated, 2 were gram horrific and more than one of them changed into 

gram terrific bacteria. 

 
Table 5. Microorganisms identified from diagnostic results in veterinary clinics. 

Organisms Frequency Percent 

E. coli 46 34.30% 

Klebsiella 23 17.20% 

S. aureus 40 29.90% 

Streptococcus spp. 25 18.70% 

Total 134 100% 

 



Research & Reviews: Journal of Veterinary Sciences                                      e-ISSN: 2581-3897 

RRJVS | Volume 9 | Issue 1 | January, 2025                                                                                                                                5 

Antibiotic susceptibility test of isolated bacteria 

Frequently isolates of Staphylococcus aureus had been 40 (29.9%) as supplied on the Table 5 above. The antibiotics 

susceptibility check isolated on Staphylococcus aureus, is that it was totally resistant to Penicillin 36 (90%), it also 

confirmed the best sensitivity to gentamycin 40 (100%) and vancomycin 38 (92%) even as tetracycline 26 (65%) and slight 

sensitivity ciprofloxacin 24 (60%). In remedy of infection because of Staphylococcus aureus, the outcomes of the have a 

look at display that Penicillin isn't the perfect drug to treat Staphylococcus aureus related contamination at Jimma 

university veterinary clinics, but, resistant elements can be later studied in other researches. 

Consistent with determine, Streptococcus is likewise amongst isolated bacteria and their frequency become 25 (18.7%). In 

this observe the antibiotic susceptibility take a look at for isolate on Streptococcus, confirmed the total resistance on 

Amoxicillin 25 (100%) and moderately withstand on ciprofloxacin 15 (60%) and Cefotaxime 13 (52%) while Imipenem 

confirmed sensitivity on 17 (68%). The identical examine became performed in Nigeria wherein outcomes showed the 

general resistance to ceftriaxone, cefuroxime, amoxicillin, ampicillin and ciprofloxacin and Augmentin which are the 

medication of choice to treat thyroid fever inside the location of have a look at even though, sensitivity was visible to 

Ofloxacin and Chloremphenicol, despite preventing these capsules in treatment of thyroid fever inside the location. The 

antibiotic susceptibility takes a look at on E. coli isolated whose frequency had been forty-six showed the whole resistance 

on gentamicin 17 (100%) reasonably face up to on Ceftazidime 20 (23%) and Chloremphenicol 9 (47%). The sensitivity 

became showed on Imipenem 16 (94.1%). The study carried out in Ethiopia in which the best isolation charge became 

obtained from urine samples 203 (45.5%). excessive resistance fee to Erythromycin (89.4%), amoxicillin (86.0%) and 

Tetracycline (72.6%) were visible. However, high sensitivity becomes seen on nitrofurantoin (96.4%), Norflaxocin (90.6%), 

Gentamicin (79.6%) in addition to Ciprofloxacin. Distinctive a couple of antimicrobial resistances of seventy 4.6% and the 

increase of resistance rates to all antimicrobials except ciprofloxacin have been saved. Antibiotic resistance became 

observed to be extra than sensitivity in all cases of test conducted throughout this observe. It is understandable; treating 

second contamination may be very difficult and boom resistance of bacteria to current antibiotics. The resistance extended 

basing on elements that choose the microorganism to infect the affected person. S. aureus is maximum resistant bacteria 

and is understood to be essential to purpose nosocomial infections mainly in skin and soft tissue because of its area in 

human body. In veterinary health center whilst treating a few infections, questioning on 2nd infections can be idea because 

of exposure of sufferers. 

 

Antibiotics susceptibility tests of Staphylococcus aureus 

Both sensitivity and resistant fee of staphylococcus aureus were shown the usage of various antibiotics. Penicillin, 

Gentamycin, Vancomycin, Tetracycline and Oxacillin are antibiotics used for antibiotics susceptibility take a look at of 

Staphylococcus aureus. The antibiotics susceptibility takes a look at isolated on Staphylococcus aureus, is confirmed that it 

turned into totally proof against Penicillin 36 (90%), it additionally confirmed the highest sensitivity to Gentamycin 40 

(100%) and Vancomycin 38 (92%) even as Tetracycline 26 (65%) and slight sensitivity Oxacillin 24 (60%). The extent of 

sensitivity and resistance suggests the proper antibiotics to kill Staphylococcus aureus in treatment of infection as a result 

of Staphylococcus aureus. Gentamycin and vancomycin may be used as the first antibiotic for ailment treatment. 

 

Antibiotics susceptibility test of Streptococcus 

The antibiotics susceptibility test used for isolate Streptococcus spp. including Imipenem, Ciprofloxacin, Cefotaxime and 

Amoxicillin. It has been shown that Salmonella isolate totally resist to Amoxicillin 25 (100%) and moderately resist to 
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Ciprofloxacin 15 (60%) and Cefotaxime 13 (52%) while Imipenem 17 (68%) showed sensitive. By strict analysis more other 

drugs are needed to treat infections related to Salmonella typhi level of resistance to be high. However, Imipenem can be 

used considering the result of this study. 

 

Antibiotics susceptibility test of Escherichia coli 

Gentamicin, Imipenem, Chloremphenicol and Ceftazidime are antibiotics susceptibility test isolated on of E. coli, where the 

rate of sensitivity and resistant were assessed. Gentamicin, Imipenem, Chloremphenicol and Ceftazidime used for 

antibiotics test of Escherichia coli. Escherichia coli isolated showed totality of resisting on gentamicin 44 (95.65%) 

moderate on Ceftazidime 24 (52.2%) and Chloremphenicol 22 (47.8%) and sensitivity high on Imipenem 45 (97.8%). The 

very low percentage of the two microorganisms; Klebsiella and Streptococcus spps were also isolated, however, 

Streptococcus spps was seen in pus and Klebsiella was seen in cow dung and urine specimen. Klebsiella was seen to be 

resistant to gentamicin and tetracycline; and high sensitivity to penicillin. Streptococcus spps was resistant to Imipenem 

but sensitive to Cefotaxime. 

DISCUSSION 

The examine turned into achieved for identifying common microorganism in affected animals that had been involves 

veterinary clinics at Jimma university. As shown at the Table 4, samples including urine 14 (10.4%), swab 30 (22.4%), pus 

19 (14.2%), milk 35 (26.1%) and faecal 36 (26.9%) have been taken for distinctive techniques of bacterial identity. The 

outcomes of this take a look at, the overall of 134 sufferers were tested, 62 (46.3%) have been male and 72 (53.7%) have 

been female. lady occupied a first rate quantity of patients comparing to male. Some other have a look at carried out in 

India showed the high incidence of bacterial contamination in women (73.57%) comparing to males whose occurrence was 

(35.14%) and this observe is correlated with different studies that show the excessive incidence of infection in veterinary 

medical institution for females evaluating to adult males. The principle sample corrected in veterinary sanatorium changed 

into swab pattern, but the consequences confirmed that animals with swab samples are low risked compared to others 

thinking about percentages of fantastic consequences. Patients with pus and feacal samples in veterinary health center are 

at high hazard of infections in comparison to others. This because of kinds of illnesses that favors 2nd infections. Pus is 

primarily taken for animals with wound infections and these infections without problems infect the patient. Around 59% of 

all identified patient with pus sample have been infected which show high risk of infections among these group of sufferers. 

Patients with feacal pattern also showed high danger of infections and it typically recognized that Gastrointestine are 

suitable medium for microorganism boom. It turned into visible that 60% of patients recognized with feacal sample had 

been inflamed and this evidence displaying that feces harbors honestly microorganisms and develop. Fundamental 

microorganism in this take a look at have been diagnosed in veterinary sanatorium, both gram negative and gram nice had 

been proven with their chances. The complete occurrence of isolated gram negatives become 69 (51.49%) while 

occurrence for gram positives become 65 (48.50%). among gram positives remoted along with Staphylococcus aureus with 

40 (29.9%) while isolated gram poor bacteria had been Escherichia coli 46 (34.3%), Streptococcus 25 (18.7%) and 

Klebsiella pneumoniae 23 (17.2%). The same observe was performed in Iraq by means of Nasser, et al., where sixty-eight 

of pure colony remoted were identified which includes 24 (35.29%) gram fine bacterial isolates and 44 (64.71%) of gram 

negative bacterial isolate. Every other take a look at performed in Iran via Hassanzadeh and Hadi the gram terrible 37 

(4.6%) bacteria were notably extra concerned infections in comparison to gram fantastic bacteria 9 (10.9%). searching at 

variety of carried out studies in veterinary medical institution, gram negatives are more generic than gram positives, 

researchers and difference scientists have to marvel on causes. A part from deep analysis and identification of foremost 
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microorganism, Escherichia coli, turned into located to be maximum general in comparison to others. This bacterium lives 

in environment and in lower intestines of warm blooded animals. Sincerely this bacterium leaves flow from the host’s fecal 

flora to the urogenital tract and cause UTI. That is a justification of the excessive presence of E. coli in feacal and urine 

samples according to the consequences of this research. It is able to be a reason of different infections however in the 

main acknowledged to reason UTI. The second bacterium dominated is Staphylococcus aureus. These bacteria are 

recognised to be amongst animal’s/human microbiota and broadly speaking reside on skin and upper respiration tract. The 

consequences of this observe suggests that Staphylococcus aureus was primarily located in pus samples and swab 

samples. The motive of fantastic check in those samples should be understood, Staphylococcus aureus as microbiota, is 

understood to be opportunistic pathogen in case of immune suppression. As a result extreme of comply with up must be 

carried out at some point of sufferers staying in veterinary clinics with the danger of being infected with Staphylococcus 

aureus. Staphylococcus aureus is known to cause nosocomial contamination and the motive changed into explained 

above. Looking after sufferers with a good deal hygiene and keeping off simple contacts of them will reduce the unfold of 

those sort of infection in veterinary health facility. 

 

LIMITATIONS 

 

 The study was conducted at Jimma college veterinary clinics to pick out common bacteria in veterinary clinics; 

but, a bit sample has taken because of hassle of price range to paintings with all veterinary clinics in and around 

Jimma place. 

 The second drawback is that simplest Jimma college veterinary clinics has medical microbiology laboratory with 

strategies of bacterial identification like bacterial culture and others in and around Jimma vicinity veterinary 

clinics. 

 

CONCLUSION AND RECOMMENDATIONS 

The patients involves veterinary clinics are extra susceptible to bacterial infections. they're frequently resistant to diverse 

used antibiotics; the primary infecting microorganism in veterinary clinics have been Staphylococcus aureus and 

Streptococcus which are gram superb bacteria, Klebsiella and Escherichia coli that is gram negative microorganism and 

confirmed an excessive resistance to wide variety of antibiotics used at some stage in this take a look at. The high boom 

in resistance of microbes to previous and latest antibiotics is a component for fitness centers to govern the unfold of 

infections in phrases of improving remedies gadget as well as offering hygiene to fitness settings environments and 

infrastructures. 

Based totally at the above end the following hints are forwarded: 

 The ministry of livestock and fisheries in collaboration with researchers have to plan researches associated with 

antibiotic susceptibility to realize if used antibiotics are powerful to treat infections in veterinary clinics. 

 Animal fitness schooling need to be furnished to the public in phrases of the use of given antibiotics for remedy 

in a correct way. 

 Farms and veterinary clinics must enhance hygiene and use effective disinfectants and antibiotics. 

REFERENCES 

1. Tesfahunegn Z, et al. Bacteriology of surgical site and catheter related urinary tract infections among patients 

admitted in Mekelle Hospital, Mekelle, Tigray, Ethiopia. Ethiop Med J. 2009;47:117–127.  

https://europepmc.org/article/med/19743791
https://europepmc.org/article/med/19743791


Research & Reviews: Journal of Veterinary Sciences                                      e-ISSN: 2581-3897 

RRJVS | Volume 9 | Issue 1 | January, 2025                                                                                                                                8 

2. van Saene HK, et al. Infection control in the intensive care unit. 2nd ed. Springer; 2005.  

3. Edem EN, et al. Antibiogram of bacterial isolates from the anterior nares and hands of health care workers in 

University of Uyo Teaching Hospital (UUTH) Uyo, AkwaIbom State, Nigeria. J Bacteriol Parasitol. 2013;4:1–5.  

4. Skov L, et al. Community-associated meticillin-resistant Staphylococcus aureus as a cause of hospital-acquired 

infections. J Hosp Infect. 2009;73:364–370.  

5. Singh-Naz N, et al. Risk factors for nosocomial infection in critically ill children: A prospective cohort study. Crit Care 

Med. 1996;24:875–878.  

6. Otter JA, et al. The role played by contaminated surfaces in the transmission of nosocomial pathogens. Infect Control 

Hosp Epidemiol. 2011;32:687–699.  

7. Chetchotisakd P, et al. Assessment of bacterial cross-transmission as a cause of infections in patients in intensive 

care units. Clin Infect Dis. 1994;18:929–937.  

8. Dancer SJ, et al. Importance of the environment in meticillin-resistant Staphylococcus aureus acquisition: The case 

for hospital cleaning. Lancet Infect Dis. 2008;8:101–113.  

9. Davison HC, et al. What is antibiotic resistance and how can we measure it?. Trends Microbiol. 2000;8:554–559.  

10. Agaba P, et al. Nosocomial bacterial infections and their antimicrobial susceptibility patterns among patients in 

Ugandan intensive care units: A cross sectional study. BMC Res Notes. 2017;10:349.  

11. Fridkin SK, et al. Increasing prevalence of antimicrobial resistance in intensive care units. Crit Care Med. 2001; 

29:N64-N68.  

12. Hassanzadeh P, et al. Prevalent bacterial infections in intensive care units of Shiraz University of medical sciences 

teaching hospitals, Shiraz, Iran. Jpn J Infect Dis. 2009;62:249–253.  

13. Pihlstrom BL, et al. Periodontal diseases. Lancet. 2005;366:1809-1820.  

14. Murray AE, et al. Infections in patients requiring ventilation in intensive care: Application of a new classification. Clin 

Microbiol Infect. 1998;4:94–99.  

15. Weil MH, et al. From intensive care to critical care medicine: A historical perspective. Am J Respir Crit Care Med. 

2011;18:1451-1453. 

16. Askarian M, et al. National nosocomial infection surveillance system-based study in Iran: Additional hospital stay 

attributable to nosocomial infections. Am J Infect Control. 2003;31:465–468.  

17. Urrea M, et al. Prospective incidence study of nosocomial infections in a pediatric intensive care unit. Pediatr Infect 

Dis J. 2003;22:490–494.  

18. Khan HA, et al. Nosocomial infections and their control strategies. Asian Pac J Trop Biomed, 2015;5:509–514.  

19. Prakash D, et al. Distribution and antimicrobial susceptibility pattern of bacterial pathogens causing urinary tract 

infection in urban community of Meerut city, India. ISRN Microbiol. 2013;2013:749629.  

20. Gizachew M, et al. Antimicrobial susceptibility patterns of staphylococcus aureus at the university of gondar tertiary 

hospital, Northwest Ethiopia: a retrospective cross sectional study. J Bacteriol Parasitol. 2015;6:17.  

21. Adabara NU, et al. The prevalence and antibiotic susceptibility Pattern of Salmonella typhi among patients attending 

a Military hospital in Minna, Nigeria. Adv Prev Med. 2012;2012:875419. 

22. Kibret M, et al. Antimicrobial susceptibility patterns of E. coli from clinical sources in Northeast Ethiopia. Afr Health 

Sci. 2011;11: 40-45.  

https://link.springer.com/book/10.1007/978-88-470-1601-9
https://www.walshmedicalmedia.com/open-access/antibiogram-of-bacterial-isolates-from-the-anterior-nares-and-hands-of-health-care-workers-in-university-of-uyo-teaching-7706.html
https://www.walshmedicalmedia.com/open-access/antibiogram-of-bacterial-isolates-from-the-anterior-nares-and-hands-of-health-care-workers-in-university-of-uyo-teaching-7706.html
https://journals.lww.com/ccmjournal/abstract/1996/05000/risk_factors_for_nosocomial_infection_in.24.aspx
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/role-played-by-contaminated-surfaces-in-the-transmission-of-nosocomial-pathogens/F11A873DDEA8B75C0C79AADC78180775
https://academic.oup.com/cid/article-abstract/18/6/929/309563?redirectedFrom=fulltext&login=false
https://academic.oup.com/cid/article-abstract/18/6/929/309563?redirectedFrom=fulltext&login=false
https://linkinghub.elsevier.com/retrieve/pii/S1473309907702414
https://linkinghub.elsevier.com/retrieve/pii/S1473309907702414
https://linkinghub.elsevier.com/retrieve/pii/S0966842X00018734
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2695-5
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2695-5
https://journals.lww.com/ccmjournal/abstract/2001/04001/increasing_prevalence_of_antimicrobial_resistance.2.aspx
https://www.jstage.jst.go.jp/article/yoken/62/4/62_JJID.2009.249/_article/-char/ja/
https://www.jstage.jst.go.jp/article/yoken/62/4/62_JJID.2009.249/_article/-char/ja/
https://linkinghub.elsevier.com/retrieve/pii/S0140673605677288
https://linkinghub.elsevier.com/retrieve/pii/S1198743X14644839
https://www.atsjournals.org/doi/10.1164/rccm.201008-1341OE
https://linkinghub.elsevier.com/retrieve/pii/S0196655303006734
https://linkinghub.elsevier.com/retrieve/pii/S0196655303006734
https://journals.lww.com/pidj/abstract/2003/06000/prospective_incidence_study_of_nosocomial.2.aspx
https://www.sciencedirect.com/science/article/pii/S2221169115000829
https://onlinelibrary.wiley.com/doi/10.1155/2013/749629
https://onlinelibrary.wiley.com/doi/10.1155/2013/749629
https://www.semanticscholar.org/paper/Antimicrobial-Susceptibility-Patterns-of-aureus-at-Gizachew-Abdella/43d100e059c03f64a100c051b6ab6272479c672f
https://www.semanticscholar.org/paper/Antimicrobial-Susceptibility-Patterns-of-aureus-at-Gizachew-Abdella/43d100e059c03f64a100c051b6ab6272479c672f
https://onlinelibrary.wiley.com/doi/10.1155/2012/875419
https://onlinelibrary.wiley.com/doi/10.1155/2012/875419
https://www.ajol.info/index.php/ahs/article/view/70069

