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Abstract— Drug resistant microorganisms lead to an increase in 

morbidity and mortality as they boost the risk of inappropriate 

therapy. Hence, data on antimicrobial resistance help define the 

best possible treatment for individual patients. Therefore, this study 

aimed to screen the antimicrobial resistant profile of 3rd generation 

cephalosporin drugs in Benghazi city. Methods. A laboratory based 

cross-sectional study was conducted in Al saleem laboratory from 

April 2022 to August 2022. The clinical samples such as wound 

swab, fluid and blood were collected from out patients. Then, 

bacterial species were isolated and identified as per the standard 

microbiological methods. Antimicrobial susceptibility tests were 

carried out using various antimicrobial discs by Kirby–Bauer disc 

diffusion method. Results. The infection rate was higher in males 

than in females. Gram-positive organisms Staphylococcus aureus, 

E. coli and accounted for most of the isolates. Almost isolated 

strains showed a high ratio of sensitive to the ceftriaxone. Most of 

the positive patients were identified in the 22-43 age groups, 

followed by the 44-65 age groups. Conclusion: The right 

medications should be selected based on susceptibility data of 

causative agents towards the drugs for the treatment of right 

disease agents. 

Keywords- Ceftriaxone, Cephalosporin, E. coli, fluid, Staph 

aureus, swab. 

I.  INTRODUCTION  

Nosocomial infections (NIs) can be defined as 

hospital-acquired infections that occur at least 48 to 72 hours 

after admission. (1) Antimicrobial resistance (AMR) is a 

growing and prominent problem in the 21st century and one of 

the most serious global public health threats. (2) Resistant 

microorganisms increase morbidity and mortality because they 

increase the risk of inappropriate treatment. (3, 4) This 

resistance can delay and hinder treatment, leading to 

complications and/or even death. (5, 6) Public misuse of 

antimicrobials is widespread in Libya. In Libya, as in many 

developing countries, antibiotics are available in pharmacies 

without a prescription. Numerous studies have also shown that 

the controlled use of antibiotics can increase the susceptibility 

of microorganisms to antimicrobial agents. (6) This study 

involves screening for antimicrobial resistance of third-

generation cephalosporin drugs used to treat infectious 

diseases in Benghazi City 

II. EXPERIMENTAL 

A. Study Design and Specimen Collection.  

A laboratory based cross-sectional study was conducted in 

Al saleem laboratory from April 2022 to August 2022. 

 

B.  Bacteria Identification.  

All clinical specimens were collected using standard 

microbiological techniques to detect and isolate pathogenic 

bacteria. Each sample was then plated on MacConkey agar, 

blood agar, mannitol salt agar, chocolate agar, and blood agar, 

depending on the sample source, and then incubated 

aerobically at 37°C for 24 hours. (7) 

Combining catalase- and coagulase-positive gram-positive 

cocci and characteristic yellow to golden colonies on blood 

agar with mannitol fermentation on mannitol salt agar to 

combine S. aureus with other gram-positive bacteria positive 

cocci are distinguished. 

Gram-negative bacilli, or coliforms, are gram-negative 

bacteria 

Recognized by standard microbiological algorithms, such as 

Standard biochemical tests described in reference materials. 

Biochemical tests such as fermentation of lactose, glucose and 

sucrose and utilization of indole and citrate (MIS); Methyl 

Red (MR), Voges-Proskauer (VP); (7) Staphylococcus aureus, 

Escherichia coli, Cree Clinical strains of Primary, Proteus, 

Citrobacter, and Enterobacter. Clinical specimens collected in 

isolation. (8) 
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C. Antimicrobial Susceptibility Testing.  

Antimicrobial susceptibility testing was performed using 

the disk diffusion technique according to the Kirby-Bauer 

method. (9) Correspondingly, at least 3 to 5 well-isolated 

identical colonies Morphotypes were selected from agar plate 

cultures and transferred to Muller-Hinton broth and incubated 

at 37°C for 24 hours. The turbidity of the suspension is Adjust 

with sterile saline to obtain turbidity equivalent to the 0.5 

McFarland standard. Then spread the cotton swab over the 

fresh entire surface Prepare Mueller Hinton agar plates. Apply 

the antimicrobial disk to the plate within 15 minutes of 

inoculation. Plates were then incubated at 37°C for 24 hours. 

A zone of inhibition was measured based on the interpretation 

of resistance data studied by clinical and laboratory standards, 

and the results were interpreted as susceptibility, resistance, or 

intermediateness. (9) The antibacterial drug tested is the third 

generation cephalosporin: ceftriaxone (30 𝜇g). 

 

D.  Data Analysis  

The data was analyzed by SPSS programs. 

 

III. RESULTS AND DISCUSSION 

The wide use of posterity diapason antibiotics has led 

to the emergence of antibiotic resistant strains of bacteria. 

High rates of resistance have been primarily observed in 

bacteria that beget common health problems. In the present 

study further than half of the insulated bacteria strains were 

resistant to either ceftriaxone medicines which are in 

agreement with 2014 WHO reports.( 10) 

 

A. Distribution table of different swab, fluid and blood 

Infection by genders 

The gender distributions of the patients with swab 

infection are reported in Table. 1 Concerning gender, the swab 

infection rate was higher in males than in females. 

 

 TABLE I. Distribution table of different swab, fluid and 

blood Infections by genders 

 

Gender 
Frequency Percent 

Female 70 42.2 

Male 96 57.8 

Total 166 100.0 

 

B. Distributions of bacterial infection in wound pus, burn, 

medical device tips and blood specimens Collected from 

Patients. 

 

Overall, Gram-positive organisms Staphylococcus aureus, 

E. coli and accounted for most of the isolates. Among the 

Gram-negative isolates identified, E. coli was the predominant 

isolate, followed by Klebseilla spp with an isolation rate of 

18.1% and 10.8% respectively. 

TABLE II. Distributions of bacterial infection in wound 

pus, burn, medical device tips and blood specimens 

Collected from Patients.  

 

Bacteria Frequency Percent 

Alcaligenes spp 1 .6 

Citrobacter spp 2 1.2 

E.coli 30 18.1 

Enterobacter spp 12 7.2 

klebsiella spp 18 10.8 

MRSA 2 1.2 

Proteus spp 12 7.2 

Pseudomonas spp 15 9.0 

pseudomonas aeruginosa 2 1.2 

staph aureus 57 34.3 

staph epidermidis 3 1.8 

strep pyogens 1 .6 

Strep pneumoniae 9 5.4 

strep viridans 2 1.2 

Total 166 100.0 

 

 

 

 

C. Distributions of swab, fluid and blood specimens 

Collected from Patients. 

The wound swab was the most samples from which 

bacteria were isolated, followed by fluid, and least isolation 

was from ear swab specimen.  

 

TABLE III. Distributions of swab, fluid and blood 

specimens Collected from Patients. 

 

 

Sample 
Frequency Percent 

Blood 14 8.4 

Ear swab 2 1.2 
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Fluid 18 10.8 

Wound swab 128 77.1 

Throat swab 4 2.4 

Total 166 100.0 

 

1)  Resistance pattern of the different clinical isolates to 

ceftriaxone 

In the present study, the antimicrobial resistance profile of 

isolates had been analyzed. Almost isolated strains showed a 

high ratio of sensitive to the ceftriaxone. 

 

TABLE IV. Resistance pattern of the different clinical 

isolates to ceftriaxone. 

 

 

CRO 
Frequency Percent 

I 49 29.5 

R 56 33.7 

S 61 36.7 

Total 166 100.0 

 

Note: R- resistant; S-Sensitive; I- Intermediate. 

 

D.  Distribution of positive cases by age groups. 

Regarding age distribution, most of the positive patients 

were identified in the 22-43 age groups, followed by the 44-65 

age groups. 

 

TABLE V. Distribution of positive cases by age groups. 

 

 

Age group Frequency Percent 

0-21 37 22.3 

22-43 65 39.2 

44-65 52 31.3 

66-87 12 7.2 

Total 166 100.0 

 

E. Antibiotic sensitivity, resistance and intermediate 

sensitivity of bacteria isolated to ceftriaxone 

The drug resistance pattern differences among 

isolates grounded on colorful characteristics were estimated( 

Table 6). In view of that, there were no significant differences 

observed except for the instance types from which the strains 

were insulated. nearly the bacterial isolates were tested for 

vulnerability against ceftriaxone. Among the Gram-positive 

bacteria anatomized, the most resistant species to ceftriaxone 

were represented byE. coli andS.aureus. Utmost of 

Escherichia coli strains insulated from the whole instance 

were set up to be sensitive to the action of ceftriaxone in the 

present study. Else, other exploration finding reported that 

Escherichia coli displayed the loftiest resistance to 

ceftriaxone.( 13, 14) Staphylococcus aureus strains were set 

up to be more susceptible than other bacteria strains to 

ceftriaxone which is inconsistent with former study in which 

utmost of the strains were resistant.( 11) also, other 

exploration finding reported that Staph aureus displayed the 

loftiest sensitive to ceftriaxone.( 12) still, it's in line with other 

studies conducted in different areas which reported the 

vulnerability of the strains towards the ceftriaxone.( 15, 16) 

 

 

 

 

TABLE VI. Antibiotic sensitivity, resistance and 

intermediate sensitivity of bacteria isolated to ceftriaxone 

 

CRO 

Total Bacteria I R S 

Alcaligenes spp 0 1 0 1 

Citrobacter spp 1 0 1 2 

E.coli 3 10 17 30 

Enterobacter spp 4 7 1 12 

MRSA 1 1 0 2 

Proteus spp 3 2 7 12 

Pseudomonas spp 3 8 4 15 

Strep pneumonia 4 0 5 9 

klebsiella spp 1 8 9 18 

pseudomonas aeruginosa 1 0 1 2 

staph aureus 24 18 15 57 

staph epidermidis 2 1 0 3 

strep pyogens 0 0 1 1 

strep viridans 2 0 0 2 

Total 49 56 61 166 

 

 

F. Types of specimen according to the gender. 

The wound pus was the most samples from which bacteria 

were isolated from both gender, followed by fluid, and least 

isolation was from ear swab.  

 

TABLE VII. Types of bacteria isolated according to the 

specimen. 

 

                 gender 

Total Sample F M 

Blood 8 6 14 
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Ear swab 0 2 2 

Fluid 1 17 18 

Wound swab 59 69 128 

Throat swab 2 2 4 

Total 70 96 166 

 

G.  Prevalence of different bacterial growth among female 

and male patients. 

          A total of 166 specimen culture results of patients with 

suspected infection during twelve months period were studied. 

The isolates and sex distribution of the patients are shown in 

Table 12. Bacteria isolation rate was in male 96 (57.8%) than 

females 70 (42.1%) had a positive bacterial culture result. 

Staph aureus was the most frequent isolate from female 

patients. 

 

TABLE VIII. Prevalence of different bacterial growth 

among female and male patients. 

 

Gender 

Total 
Bacteria 

F M 

Alcaligenes spp 1 0 1 

Citrobacter spp 0 2 2 

E.coli 16 14 30 

Enterobacter spp 7 5 12 

MRSA 1 1 2 

Proteus spp 6 6 12 

Pseudomonas spp 5 10 15 

Strep pneumoniae 4 5 9 

klebsiella spp 9 9 18 

pseudomonas aeruginosa 0 2 2 

staph aureus 18 39 57 

staph epidermidis 2 1 3 

strep pyogens 1 0 1 

strep viridans 0 2 2 

Total 70 (42.1%) 96 (57.8%) 166 

 

H. Frequency of isolated pathogens from each nosocomial 

infection. 

The wound swab was the most sample from which bacteria 

were isolated, followed by fluid and least isolation was from 

ear swab specimen. Staph aureus was the most prevalent 

pathogen of wound swab contagion. In this study, the most 

common causes of nosocomial bloodstream infections were 

gram-negative bacteria, in particular Enterobacter spp 

followed by Klebseilla spp. This was dissimilar to previous 

studies from Asia. (17) 

 

TABLE. IX Frequency of isolated pathogens from each 

nosocomial infection. 

 

 sample 

Total 

Bacteria 

Blood 

Ear 

swab Fluid 

Wound 

swab 

Throat 

swab 

Alcaligenes 

spp 
0 0 0 1 0 1 

Citrobacter 
spp 

0 0 0 2 0 2 

E.coli 2 1 3 24 0 30 

Enterobacter 
spp 3 0 4 5 0 12 

MRSA 1 0 0 1 0 2 

Proteus spp 0 0 0 12 0 12 

Pseudomonas 

spp 
0 1 4 10 0 15 

Strep 
pneumonia 

0 0 2 5 2 9 

klebsiella spp 3 0 0 15 0 18 

pseudomonas 
acruglnosa 0 0 2 0 0 2 

staph aureus 4 0 1 51 1 57 

staph 

epidermidis 
1 0 0 2 0 3 

strep pyogens 0 0 0 0 1 1 

strep viridans 0 0 2 0 0 2 

Total 14 2 18 128 4 166 

 

IV. CONCLUSION  

 

Microbial resistance to Ceftriaxone medicine has been 

adding significantly as the finding of the present study 

indicated. also, those strains which developed resistance to 

Ceftriaxone were also resistant to multiple medicines which 

could make treatment of contagious complaints touched off by 

these microbial strains come grueling. Thus, the right specifics 

should be named grounded on vulnerability data of causative 

agents towards the medicines for the treatment of right 

complaint agents. 
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