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 One hundred samples were collected randomly from patients whose visit 

the surgery department in Jamhori Teaching Hospital and 50 samples from 

patients whose visit Dentistry center in Al-Hilla in period between July to 

October 2020, the patients included age between 17-77 years old. The 

samples in sterile swabs transported to the laboratory directly after the 

collection and each sample which making culture, sample cultures directly 

on nutrient agar, MaCconky agar and blood agar, and incubated for 24 

hours, after incubation period the bacterial colonies identified by Api20 test 

to detect the species of bacteria in urine sample, the antibiotic sensitivity 

test done.  The results showed to 60 (60%) males among total patients while 

40(40%) females among total patients infected with surgical wound 

infection and mouth cavity infection. and the results agreed with. There are 

no specific cause for the differences between males and females, and the 

cause belong to randomly samples. In current study table (1) referred to in 

females the infected of increase in young age group (17-27 years) in 

percentage (25%) in comparison with other age groups (18 %) in (27-37 

years), (23%) in (37-47 years), (12%) in (47-57 years), (10%) in (57-67 

years) and (12%) in (67-77 years). While the results in males where the 

table (1) showed to increase the UTI with age, (67-77 years) in percentage 

(22%) in comparison with other age groups, (11%) in (17-27 years), (13%) 

in (27-37 years), (5%) in (37-47 years), (15%) in (47-57 years), (17%) in 

(57-67 years) The current study results referred to differences in genus and 

species of bacteria which cause wound infections S.aureus bacteria take the 

first place in wound infection (55%) percentage while (25%) in (15%) in 

Klebsiella spp., (15%) in While in mouth cavity samples showed 

Streptococcus mutans (40%), Streptococcus salivarius (20%), 

Streptococcus anginosus (25%) and Streptococcus pyogenes (15%). 
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1. INTRODUCTION 

Cephalosporins are a type of antibiotic. Antibiotics are medications that treat bacterial infections. There are 

many types, often called classes, of antibiotics available. Cephalosporins are a type of beta-lactam antibiotic 

[1], [2]. They can be taken orally or injected into a vein (intravenous injection), depending on the infection. 

Healthcare providers use cephalosporins to treat a variety of bacterial infections, especially for people who 

are allergic to penicillin, another common antibiotic. Some examples of infections that cephalosporins can 

treat include: skin or soft tissue infections, urinary tract infections (UTIs) [4], strep throatear infections, 

pneumonia, sinus infections, meningitis and gonorrhea. Oral cephalosporins are generally used for simple 

infections that are easy to treat. For example, a routine case of strep throat might be treated with a course of 

oral cephalosporins. Intravenous (IV) cephalosporins are used for more severe infection [5]. This is because 

IV antibiotics reach your tissues faster, which can make a big difference if you have a serious infection, such 

as meningitis. Cephalosporins are grouped together based on the type of bacteria that they’re most effective 

against. These groups are referred to as generations. There are five generations of cephalosporins. To 

understand the differences between the generations, it’s important to understand the difference between 

Gram-positive and Gram-negative bacteria. One of the main distinctions between the two is their cell wall 

structure: Gram-positive bacteria have thicker membranes that are easier to penetrate. Think of their cell wall 

as a chunky, loose-knit sweater. Gram-negative bacteria have thinner membranes that are harder to penetrate, 

making them more resistant to some antibiotics. Think of their wall as a piece of fine chain mail. First-

generation cephalosporins are very effective against Gram-positive bacteria. But they’re only somewhat 

effective against Gram-negative bacteria [3]. Some first-generation cephalosporins are used as prophylactic 

antibiotics for surgery involving the chest, abdomen, or pelvis. Examples of first-generation cephalosporins 

include: cephalexin (Keflex) and cefadroxil (Duricef). cephradine (Velosef) Second-generation 

cephalosporins also target some types of Gram-positive and Gram-negative bacteria. But they’re less effective 

against certain Gram-positive bacteria than first-generation cephalosporins are. They’re often used to treat 

respiratory infections, such as bronchitis or pneumonia. 

 

Other infections sometimes treated with second-generation cephalosporins include: Examples of second-

generation cephalosporins include:cefaclor (Ceclor) And cefuroxime (Ceftin). Third-generation 

cephalosporins are more effective against Gram-negative bacteria compared to both the first and second 

generations. They’re also more active against bacteria that may be resistant to previous generations of 

cephalosporins. The third generation also tend to be less active than previous generations against Gram-

positive bacteria, including Streptococcus and Staphylococcus species One third-generation cephalosporin, 

ceftazidime (Fortaz), is often used to treat pseudomonas infections, including hot tub folliculitis. Third-

generation cephalosporins may also be used to treat: A few examples of third-generation cephalosporins 

include: cefixime (Suprax) and ceftibuten (Cedax) [5]. Cefpodoxime (Vantin) Cefepime (Maxipime) is the 

only fourth-generation cephalosporin that’s available in the United States. While effective against a variety 

of Gram-positive and Gram-negative bacteria, it’s usually reserved for more severe infections. Cefepime can 

be used to treat the following types of infections: Cefepime can be administered intravenously or with an 

intramuscular injection. It may also be given to people with a low white blood cell count, which can increase 

the risk of developing a severe infection. You may hear fifth-generation cephalosporins referred to as 

advanced- generation cephalosporin’s [4]. There’s one fifth-generation cephalosporin, ceftaroline (Teflaro), 

available in the United States. This cephalosporin can be used to treat bacteria, including resistant 

Staphylococcus aureus (MRSA) and Streptococcus species, that are resistant to penicillin antibiotics. 

Otherwise, ceftaroline’s activity is similar to that of third-generation cephalosporins, although it isn’t 
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effective against Pseudomonas aeruginosa. The Centers for Disease Control and Prevention (CDC) estimate 

approximately 30 million surgical procedures are performed annually in the United States [6]. Advances in 

technology have afforded patients options such as minimally invasive surgery, commonly known as 

laparoscopic or arthroscopic surgery, which tend to result in much smaller (1cm–2cm) incisions. However, 

some procedures necessitate larger incisions of varying size, potentially 10cm–20cm or greater, depending 

on type of procedure, body habitus, and anatomic area involved. These longer incisions create larger surgical 

wounds with greater potential for chronicity and complications [7]. 

 

2. Patients and methodology 

Patients: 50 samples were collected randomly from patients whose visit the surgery department in Jamhori 

Teaching Hospital and 50 samples from patients whose visit Dentistry center in Al-Hilla in period between 

July to October 2020, patients age between 17-77 years old. 

 

Methodology: The samples in sterile swabs transported to the laboratory directly after the collection and each 

sample which making culture, sample cultures directly on nutrient agar, MaCconky agar and blood agar, and 

incubated for 24 hours, after incubation period the bacterial colonies identified by Api20 test to detect the 

species of bacteria in urine sample, the antibiotic sensitivity test done [6]. 

 

Statistical Analyses: Statistical analysis was done by using SPSS version 20 in which, mean and standard 

deviation were used as descriptive statistics and analysis of variance with LSD for comparison between 

groups. P value ≤ 0.05 regarded significant. 

 

3. Results and Discussion 

1-Patients Sex: In current results showed to 60 (60%) males among total patients while 40(40%) females 

among total patients infected with surgical wound infection and mouth cavity infection, and the results agreed 

with [10]. There are no specific cause for the differences between males and females, and the cause belong 

to randomly samples. 

 

2-Age Groups 

 

Table (1): Age group among patients 

Age groups Female No. percentage Male No. Percentage 

17-27 years 10 25% 13 22% 

27-37 years 7 18% 7 11% 

37-47 years 9 23% 8 13% 

47-57 years 5 12% 3 5% 

57-67 years 4 10% 9 15% 

67-77 years 5 12% 10 17% 

Total 40 100% 60 100% 

 

In current study table (1) referred to in females the infected of increase in young age group (17-27 years) in 

percentage (25%) in comparison with other age groups (18 %) in (27-37 years), (23%) in (37-47 years), (12%) 

in (47-57 years), (10%) in (57-67 years) and (12%) in (67-77 years), and this results showed to decrease of 

infection with increasing in age, this results agreed with [10]. The cause belong to hormonal changes and 
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sexually activation in young in comparison with old female [17]. 

 

While the results in males where the table (1) showed to increase the UTI with age, (67-77 years) in percentage 

(22%) in comparison with other age groups, (11%) in (17-27 years), (13%) in (27-37 years), (5%) in (37-47 

years), (15%) in (47-57 years), (17%) in (57-67 years), and the current study agreed with [15]. 

 

3-Bacterial isolates: The current study results referred to differences in genus and species of bacteria which 

cause wound infections S.aureus bacteria take the first place in wound infection (55%) percentage while 

(25%) in (15%) in Klebsiella spp., (15%) in  Pseudomonas spp., (10%) in Acinetobacter spp. This current 

study agreed with [13]. While in mouth cavity samples showed Streptococcus mutans (40%), Streptococcus 

salivarius (20%), Streptococcus anginosus (25%) and Streptococcus pyogenes (15%). 

 

3-Antibiotic sensitivity 

 

Table (2): Antibiotic sensitivity for First generation 

Bacteria Cefazolin Cefalothin Cefaloridine Cefradine Cefadroxil 

S.aureus - - +/- +/- - 

Klebsiella spp. + +/- - - - 

Pseudomonas spp. - - + - - 

Acinetobacter spp. + - - - - 

Streptococcus mutans - - - - - 

Streptococcus salivarius - - - - - 

Streptococcus anginosus - - - - - 

Streptococcus pyogenes - - - - - 

 

In field of antibiotic sensitivity and resistance table (2) referred to using of first generation of cephalosporin 

antibiotics among all bacterial isolates and the results showed in S.aureus appear the completely  resistance 

to Cefazolin ,Cefalothin and Cefadroxil antibiotics while moderately sensitivity of Cefaloridine and Cefradine 

antibiotics .In Klebsiella spp.bacteria appeared sensitivity to Cefazolin , moderately sensitivity to Cefalothin 

and completely  resistance to Cefaloridine, Cefradine and Cefadroxil. In Klebsiella spp. appeared sensitivity 

to Cefaloridine while completlt resistance to Cefazolin, Cefalothin, Cefradine and Cefadroxil. In 

Pseudomonas spp.  appeared sensitivity to Cefazolin while appeared completely resistance to Cefalothin, 

Cefaloridine, Cefradine and Cefadroxil [13] Acinetobacter sp., Streptococcus mutans, Streptococcus 

salivarius, Streptococcus anginosus and Streptococcus pyogenes appeared completely resistance to all 

antibiotics in first generation of cephalosporin. current study agreed with [14]. 

 

Table (3): Antibiotic sensitivity for Second generation 

Bacteria Cefaclor Cefuroxime Cefotetan Cefmetazole Cefprozil 

S.aureus + + - - +/- 

Klebsiella spp. - - + + + 

Pseudomonas spp. - +/- - + - 

Acinetobacter spp. - - - - - 

https://www.teikyomedicaljournal.com/
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Streptococcus mutans - - - - - 

Streptococcus 

salivarius 

+ - - - - 

Streptococcus 

anginosus 

- + - + - 

 

Table (3) referred to using of second generation of cephalosporin antibiotics among all bacterial isolates and 

the results showed in S.aureus  appear the completely  resistance to  Cefotetan and Cefmetazole antibiotics 

while moderately sensitivity of Cefprozil and sensitivity to Cefaclor and Cefuroxime antibiotics. In Klebsiella 

spp. bacteria appeared sensitivity to Cefotetan, Cefmetazole and Cefprozil, while appeared completely 

resistance to Cefaclor and Cefuroxime antibiotics. In Pseudomonas spp. appeared sensitivity to Cefmetazole 

while completely resistance to Cefaclor, Cefotetan and Cefprozil, and moderately sensitivity to Cefuroxime 

antibiotic. In Acinetobacter spp. and Streptococcus mutans bacteria appeared completely resistance to all 

antibiotics in second generation of cephalosporin.  In Streptococcus salivarius appeared completely resistance 

to Cefuroxime Cefotetan, Cefmetazole and Cefprozil, so appeared sensitivity to Cefaclor antibiotic. In 

Streptococcus anginosus bacteria appeared sensitivity action to Cefuroxime and Cefmetazole antibiotics and 

completely resistance to other antibiotics in this generation of cephalosporin. current study agreed with [17]. 

 

Table (4): Antibiotic sensitivity for Third generation 

Bacteria Cefixime Cefdiner Cefotaxim Ceftriaxone Cefodizine Ceftazidim 

S.aureus ++ + +++ +++ + + 

Klebsiella spp. +++ + + +++ ++ ++ 

Pseudomonas spp. +++ ++ + +++ +/- + 

Acinetobacter spp. ++ + ++ +++ ++ + 

Streptococcus 

mutans 

+ - +/- + + - 

Streptococcus 

salivarius 

 

- 

- +/- +/- +/- - 

Streptococcus 

anginosus 

+/- +/- +/- + +/- +/- 

 

In current study table (4) referred to using of third generation of cephalosporin antibiotics among all bacterial 

isolates and the results showed in S.aureus, Klebsiella spp. and Pseudomonas spp. appeared  sensitivity  action 

for all antibiotics of third generation of cephalosporin. In Acinetobacter spp.bacteria appeared sensitivity 

action for Cefixime, Cefdiner, Cefotaxim, Ceftriaxone and Ceftazidim, while moderately sensitivity to 

Cefodizine. In Streptococcus mutans bacteria appeared sensitivity for Cefixime, Ceftriaxone and Cefodizine 

antibiotics, and completely resistance for Cefdiner and Ceftazidim, while appeared moderately sensitivity for 

Cefotaxim. In Streptococcus salivarius bacteria appeared completely resistance for Cefixime, Cefdiner and 

Ceftazidim, while appeared moderately sensitivity for CefotaximCeftriaxone Cefodizine antibiotics. In 

Streptococcus anginosus bacteria appeared moderately sensitivity for Cefixime, Cefdiner, Cefotaxim, 

Cefodizine and Ceftazidim while appeared sensitivity for Ceftriaxone antibiotics in third generation of 

cephalosporin. Current results agreed with [14]. 
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Table (5): Antibiotic sensitivity for fourth generation 

Bacteria Cefepime Cefquinome 

S.aureus ++ + 

Klebsiella spp. + + 

Pseudomonas spp. + +/- 

Acinetobacter spp. + +/- 

Streptococcus mutans +/- - 

Streptococcus salivarius +/- - 

Streptococcus anginosus +/- - 

 

Table (5) referred to using of fourth generation of cephalosporin antibiotics among all bacterial isolates and 

the results showed in S.aureus and Klebsiella spp. bacteria appeared sensitivity action for Cefepime and 

Cefquinome antibiotics. While Pseudomonas spp., Acinetobacter spp. and Streptococcus mutans bacteria 

appeared moderately sensitivity for Cefepime and completely resistance for Cefquinome. in Streptococcus 

salivarius and Streptococcus anginosus bacteria appeared sensitivity for Cefepime and moderately sensitivity 

for Cefquinome antibiotics, current results agreed with [17]. 

 

Table (6): Antibiotic sensitivity for fifth generation 

Bacteria Ceftobioprole Ceftaroline Ceftolozane 

S.aureus + + + 

Klebsiella spp. + + + 

Pseudomonas spp. ++ + + 

Acinetobacter spp. + + + 

Streptococcus mutans +/- + - 

Streptococcus salivarius +/- - - 

Streptococcus anginosus +/- - - 

 

In current study table (6) referred to using of fifth generation of cephalosporin antibiotics among all bacterial 

isolates and the results showed in S.aureus, Klebsiella spp., Pseudomonas spp. and Acinetobacter spp.. 

bacteria appeared sensitivity action against Ceftobioprole, Ceftaroline and Ceftolozane antibiotics. While 

Streptococcus mutans and Streptococcus salivarius. bacteria appeared moderately sensitivity against 

Ceftobioprole and completely resistance against Ceftaroline and Ceftolozane antibiotics among fifth 

generation of cephalosporin. Current study agreed with [16]. 

 

4. Conclusion 

The conclusion in current study summarized in following points 

1- There are no relation between the sex and infection. 

2- In Females the infection decrease with age while in males the infection increase with age. 

3- The third generation of cephalosporin consider the stronger than others.  
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