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The genus. Klebsiella is a gram negative bacteria belonging to the family of. 
Enterobacteria.  These bacteria's natural habitat is the human and animal intestinal 
tract, but they were the causative agent a range of respiratory and urinary tract the 
infections, bacteremia, and burn and wound smears so are typical bacteria that may 
colonize both people and animals and cause both of them to get seriously ill. Due to 
their high the level of adaptation to environmental and synthetic circumstances and 
their capacity that to acquire antimicrobial and metal. Biocide resistance 
determinants,bacteria Klebsiella organisms typically exhibit by resistance to various 
antibiotics. 
The current study includeincludeed eighty (80) Klebsiella spp.  Various types of 
samples were collected during 10. 2021, from hospital laboratories of Al-Sadr in Holy-
Najaf, Iraq. A statistical analysis of antibiotic resistance in bacteria revealed the most 
effective   antibiotics, are Tetracyclines, Ertapenem, Amikacin, imipenem, and 
Gentamycin this analysis reveal different percentages. 
The study also showed that females have a higher infections rate (66.3%) higher than 
infection rates of males ( 33.7%). The study conducted on various samples. However, 
the majority are urine samples 57.5%. 
Finally, current study found that the infection rate increased during the summer more 
than other seasons. 
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1.Introdaction 

1.1. Klebsiella spp  
The genus. Klebsiella is a gram negative bacteria belonging to the family of. Enterobacteria.. Named 
after by German microbiologist Edwin Klebs. Klebsiella spp is non-motile, rod shaped organisms. The 
non motile Klebsiella spp and is shaped like a straight rod and measures 0.6 to 6 µm in length and 0.3 
to 1µ m in diameter. It has a noticeable so polysaccharide the outer layer capsule (1). 
Due to its high  the resistance property, this outer layer appears to give resistance against a number of 
host defensive systems and accounts for the bacteria's bigger it appearance on Gram stain so. (2)   
These bacteria typically it live in the gastrointestinal tracts of humans and other the animals. Burned 
skin and wounds have been used to isolate these germs. They are also taking into account the causes 
of skin inflammation and wound inflammation.these Additionally, bacteremia is brought on by 
respiratory and urinary tract infections it(3)  
For the majority of  the bacterial species, the mineral iron is an important and nutrient. As a cofactor 
for  electron transport chain and several other it enzymes, it plays a crucial part (4) Common in the 
human microbiota,and Klebsiella spp. Are a major source of nosocomial opportunistic infections. 
Klebsiella oxytoca is an emerging pathogen, and multidrug resistant (M.D.R) variants of Klebsiella 
pneumoniae are more so frequently and causing that serious infections (5) Klebsiella spp 
characteristically grow as large mucoid colonies on MacConkey agar (6) 
1.2 Klebsiella Classification  
According to recently classification  Klebsiella spps  involve five types(Bethesda, MD 2019):  
Klebsiella pneumonia  
Klebsiella oxytoca   
Klebsiella aerogenes.    
Klebsiella granulomatis    
Klebsiella grimontii   
1.3. Epidemiology   
The Numerous Klebsiella species can be found in soil and water, and other it surfaces in nature (7) 
Numerous  the bacteria called Klebsiella spp. Can live on both humans and animals.that moreover 
occasionally causing both serious so illnesses Because of their remarkable adaptability to 
environmental and synthetic settings and their capacity to acquire antimicrobial, metal, and biocide 
and resistance genes present(8)The mostly of infections are nosocomial (hospital acquired. Around 
55% of  the all Klebsiella infections) it despite the fact that they are common pathogens that for 
community acquired pneumonias and bacteremiass (9) Klebsiella spp contamination of people,the 
food, and ecosystems. Variery foods can become  are contaminated that by Klebsiella species, which 
can leads to illness and foods degradation.  It Since Klebsiella species are extensively spread in  the 
nature and in the gastrointestinal tracts so of a variety of animals (10), the source of contamination is 
not always obvious. Even more  than other intestinal bacteria, Klebsiella are can well adapted to live 
in the environment. (11)   
1.4. Pathogenicity   
The People and the environment surrounding both contain and spread Klebsiella spp. The Klebsiella 
genera are well known Etiology pathogens that cause serious illnesses. They A lot of result in 
respiratory infections and other respiratory illnesses. Between 1% and 24% of hospital acquired 
Klebsiella cases and 2% to 6% of all community earned pneumonia cases are caused by Klebsiella. 
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As stated by (12 ) Klebsiella spps are frequently cause inflammation in alcoholic patients greater than 
nonalcoholic patients. As well as  Arumugam Kamaladevi   and his colleagues found that the Klebsiella 
spp Chiefly target the immunocompromised individuals who are hospitalized (13 )The circulation, 
lungs, and urinary tract are just a few of the physiological systems that Klebsiella can invade. The 
location of the infection will affect the signs and symptoms of a Klebsiella infection. (14) Klebsiella  
pneumoniae has the capacity to colonization the gastrointestinal tract, the nasopharynx, so and the 
skin. It can also  that cause a number of infection syndromes, such as pneumonia,it skin and soft tissue 
infections, intraabdominal infections, and urinary tract infections, in both the general public and in 
healthcare settings. (15)  
    
1.5. Virulence factors    
As an antibiotic, Klebsiella is differentiated by its ability to manufacture -lactamase in response to -
lactams, as well as by the presence of a lipopolysaccharide and a capsule that is phagocytosis-resistant. 
The development of biofilm by these bacteria, which causes chronic infections mostly due to their 
resistance to phagocytosis and death as a result of humoral and cellular immunity, is a significant role 
(16) These bacteria are creating mucoid colonies after primary isolation during the diagnostic 
characterization of these bacteria because the capsule of the lipopolysaccharide type is present(17)  
Lipopolysaccharides  are embedded in the bacterial membrane of Klebsiella. Three parts make up 
(LPS) structurally: a lipid O antigen, an oligosaccharide core that serves as the structure's anchor in 
the bacterial membrane, and a terminal side chain. The fatty A series of enzymes expressed by the lpx 
gene cluster manufacture a hydrophobic moiety that is located in the outer leaflet of the outer 
membrane and is a component of LPS. (18) 
Although lipid A changes brought on by infection can seriously impair immune cells' ability to 
recognize Klebsiella (19) The organism's polysaccharide capsule, which enables the bacteria to resist 
opsonophagocytic and serum death by the host organism, is its most crucial virulence factor. Without 
a capsule, Klebsiella species are typically less pathogenic. Lipopolysaccharides, which cover a gram-
negative bacteria's outer surface, are a second virulence factor. The induction of an inflammatory 
cascade in the host organism in response to the presence of lipopolysaccharides is a significant factor 
in the sequela in sepsis and septic shock. Fimbriae, a different virulence factor(20) 
1.6. Klebsiella and antibiotics  
Numerous antibiotics are frequently ineffective against Klebsiella species. The primary source of the 
resistance genes, according to current evidence, is plasmids (21)Klebsiella  pneumoniae is primarily 
responsible for hospital acquired Klebsiella pneumonia, which affects patients during the early stages 
of mechanical ventilation. Due to the production of plasmid mediated extended spectrum beta-
lactamases, Klebsiella spp. Can develop resistance to 3rd and 4th generation cephalosporins despite 
being intrinsically resistant to penicillin (E. S. B. L. s). These plasmids usually contain enzymes that 
alter aminoglycosides. Due to the production of constitutiv.  AmpC β lactamase, Enterobacter. Are 
intrinsically resistant to ampicillin, amoxicillin clavulanate, and cefoxitin. (22) Antibiotic resistance 
developed as a result of overuse, which is to blame for the current issues facing the entire world. This 
is a representation of a number of microbes, including Kelpsialla, which can create defenses against 
certain drugs more quickly. On the other hand, it is quite challenging to identify antibiotic alternatives. 
The majority of the genetic or acquired alterations that generate bacterial resistance to several 
antibiotics are acquired modifications that result from the acquisition of resistant genes. These genes, 
which produce a number of different enzymes, degrade the antibiotics and stop them from killing the 
bacteria. Referred to as carbapenemase, which Enterobacteriaceae generate and which boosts 
Klebsiella species' resistance (23).  
Co trimoxazole and cephalosporin, and fluoroquinolone sensitivity in Klebsiella  pneumonia isolates 
has been shown to be moderate it (24)  
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2.1.  Materials:  
 2.1.1. Devices and instrument (macfaddin 2000)  

 
2.1.2. Culture media      

• Methyl Red- Vogus Proskaur Media  

• Urea agar bas  

• Nutrient Broth  

• Blood Agar Base  

• Agar Nutrient  

• Muller-Hinton Agar  

• Simmon’s Citrate Agar  

• MacConkey`s Agar  
  

2.1.3. Reagents and stain   

• Gram stain  

• Methyl red reagent  

• Oxidase reagent  

• Catalase reagent  

• Voges-Proskauer reagent  

• Macfrland Solution  
 2.2.Mothed : 

Study design:  
The current study included eighty (80) specimens Klebsiella spp The samples were collected from 
Laboratories in hospital alsadr   in Holy-Najaf / Iraq during the period 2021.   
Samples collection:  
It contained a variety of samples (including urine, sputum, and a swab from which a sputum sample 
was separated for Gram staining). Gram-negative, short, plump bacilli are what Klebsiellae look like. 
Typically, a capsule that looks to be a clear area surrounds them. 
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Culture preparation:  
 The Cultures need to be collected from potential sites ( wounds, peripheral or central intravenous 
access sites, urinary catheters, and respiratory support equipment). It is possible to isolate Klebsiellae  
it from wounds, pleural fluid, blood, and urine.  
Biochemical tests:  
  Because Klebsiellae are microaerophilic, they can flourish either in the presence of oxygen or without it. 
They do not have any unique cultural requirements. Since most species can only use citrate and glucose 
as carbon sources, they can thrive on the majority of common media. 
Although Klebsiella oxytoca and some strains of Klebsiella  pneumoniae are outliers, Klebsiellae are 
lactose fermenting, urease-positive, and indolenegative organisms. Depending on the sickness, sputum 
culture analysis, blood culture analysis, or midstream urine analysis can be used to detect Klebsiellae, 
which do not create hydrogen sulfide and give positive findings on both Voges and methyl red tests..  
In  the Gram stained smears, the gram negative rods may be encapsulated and non sporing, which 
suggests Klebsiella. 
Material is injected into the blood agar and Mac Conkey agar media, and an aerobic incubation process 
is then carried out. Mucoid, non hemolytic colonies on blood agar MacConkey Agar: pink-colored, 
mucoid colonies it that are lactose fermenting so Pure cultures are determined by biochemical 
responses and colony morphology. It after being obtained by choosing colonies from aerobically 
incubated plates.  

 
3:Results   
3.1. Antibiotics used and effect  
After using 30 different antibiotics on Klebsiella, a survey was conducted on 80 samples of infected 
patients over the course of a year, and it was discovered that the resistance and of Klebsiella to the 
antibiotics used, where it was more sensitive to Klebsiella Tigecycline in proportions (100 %) without 
any resistance, Ertapenem (94.2 % ). Gentamycin (85%), Amikacin (89%) and Imipenem (85%). (74 
% ). Meropenem (65.3 % ) Klebsiella also demonstrated higher resistance to some antibiotics, such as 
ceftriaxone (80%), ceftazidime (72%), as shown in the table (3-1) and figure (3-1) details for each 
antibiotic used.   
  
3.2. Infection in sex according types Specimens   
Statistics were collected for 80 infected males and females, as well as for various samples such as urine, 
swab, sputum, seminal fluid, pus, and abscess. The highest number of injuries were found in female 
urine (82.6 %) and male urine (17.4 %), while male swab samples had a percentage of (60 %) and 
female swab samples had a percentage of (60 %) (40 % ) Whereas the total ratio of males (33.7%) and 
females (66.3%) is shown in the table (3-2) and figure (3-2) below for all samples.   
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 Table (3-1) Antibiotic sensitivity and resistance of the antibiotics used in the study.  
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   Figure (3-1): Antibiotic sensitivity and resistance of the antibiotics used in the study 
   

 
Table (3-2 ):Distribution of different samples according to sex 
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Figure (3-2) Distribution of different samples according to sex 

  
3.3. Number and Types specimens    
 The samples taken from 80 patients were 7 different types: urine, swab, sputum, seminal fluid, Pus and 
Abscess. And Ascitic fluid Where the most frequently used samples were urine (57.5%) As shown in the 
table  
(3_3) And in the figure below (3_3)   
  
3.4. Rate Infection every Month  
The number of infections in each month during the year for 80 infected and per sample, where the 
largest part of urine. Samples were in terms of the number of injuries among the months, the highest 
number of injuries per month was for 8 and 9 As shown in the table (3_4) In the figure below (3_4)   

Table (3_3) number and types specimens 
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Figure (3_3) number and types specimens 

  

 
  

  
  

Table (3_4) rate Infection in months 
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Figure (3_4) rate Infection in months 

4: Discussion  
4.1. Antibiotics       
َThe results revealed the high efficacy of the antibiotics Tigecycline ،Ertapenem, Amikacin, imipenem, 
Meropenem, Gentamycin, Ceftazidime. As other studies revealed, tigecycline were the most effective 
antibiotics. The overall prevalence of multidrug (25)  The Klebsiella Oxacillin (97%),and cefoxitin 
(71.8%), and ceftriaxone (43.4%), cefotaxime (52%), and ceftazidime (31.9%)  it were all ineffective 
against the Klebsiella species. Additionally, they demonstrated that resistance to the carbapenems , 
such as imipenem (29%), and ertapenem (85%), and meropenem (87%). The isolated Klebsiella 
species did, however, exhibit susceptibility to the antibiotics gentamicin (83%), amikacin (79%),and 
ciprofloxacin (38.9%), and ofloxacin (76%). From18 isolates were present (26).Ampicillin (86.9%), 
ceftriaxone (61.8%), and cefepime (68.8%) also had substantial resistance rates. The isolates were 
susceptible to ertapenem (94.2%) and imipenem it (88%), which had the highest susceptibility rates. 
Conclusions: The findings showed that the antibiotic susceptibility pattern of Klebsiella isolates from 
various clinical specimens varied, with ampicillin showing the highest resistance.it The most effective 
antibiotics against the isolates were ertapenem and imipenem (27). 
4.2. Infections in sex    
The findings indicated that females (64. 2%)  and had a larger percentage of infections than males 
(31.5%).According to other  the studies, the ratio of male to female patients was 1:4 with females being 
more prevalent overall (28).Additionally,so more female patients' isolates (60%) than male patients' 
present (37%) isolates were examined it (29) 
4.3. Type Specimens              
The results showed that urine (54.7%) and swab (22%) sample were  so the most positive. Also studied 
was it. All of the isolate sample sources had different levels of antibiotic resistance, with urine samples 
having the highest rates for all antibiotics. Additionally, the positive rate in urine samples was 23.1%, 
which was significantly higher than the positive rate in sputum samples (17.2%) from case (30) 
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4.4. Rate infections in Seasons  
The findings indicated a different percentage rise in the rate of illnesses over the summer. According to 
a study, summertime is when infections are most common in North America, Europe so, the Middle 
East, Australia, and Asia. Temperature rise and (BSI) rates were shown to be correlated (31) 

 
Conclusion   
In conclusion, theresults. of the study. showed:  
1.Among the most effective antibiotics Tigecycline, Ertapenem, Amikacin imipenem, where the largest 
antibiotics have the ability to reduce the incidence of resistance, so attention should be paid to the 
appropriate doses of the antibiotics whose effectiveness appeared.   
2.The rate of infection in females is more than in males.   
3.The infection rate is more widespread in the summer.  
 
Recommendations  
1.Based on the results that have been reached, several recommendations can be put forward, including:  
2.Consider Tetracyclines, Ertapenem Highly effective against bacteria.  
3.Also, do not overuse antibiotics, as they make bacteria more resistant.  
4.As well as enhancing the prevention of bacterial infection resulting from their Locations 
.  
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