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Abstract: Antimicrobial resistance is not only 

increasing the healthcare costs, but also the 

severity and death rates from certain infections 

that could have been avoided by prudent and 

rational use of the existing and newer 

antimicrobial agents. Klebsiella spp is one of the 

most common causative agents of human 

infection, Total 152 samples were Antimicrobial 

susceptibility testing by disk diffusion method    by 

Kirby-Bauer. Klebseilla spp most sensitive to 

colistin (18.42%) followed by amikacin (18.17%). 

Female was more sensitive to the antibiotics than 

male, while the male was resistant to antibiotics 

than female. Highest ages was sensitive to 

antibiotic between 22 to 50 years (51.32%). The 

most resistant between 5 to12 years (88.82%), 

followed by 51 to 85 years (86. 19%). results 

showed there were significant different (P< 0.05)  

in the mean of antibiotic sensitivity for klebseilla 

spp ( F= 437.7, df= 9 & 1510, P= 0.000), antibiotics 

and warrants attention.   

Keywords: UTI, Respiratory tract infection, sputum, 

Sections, Swabs, Klebsiella pneumoniae, Klebseilla 

spp, antibiotic susceptibility testing, antimicrobial 

resistance. 

1. INTRODUCTION 

The genus Klebsiella is comprised of 

encapsulated Gram-negative non-motile rods 

within the family Enterobacteriaceae, which 

reside in the upper respiratory tract and the 

gastrointestinal tract of mammals. The most 

common clinically isolated species are 

Klebsiella pneumoniae followed by Klebsiella 

oxytoca. This pathogen group has been reported 

to represent 7-10% of all hospital-acquired 

infections in North America, Europe and Latin 

America.[11]A recent study indicated K. 

variicola was associated with a higher mortality 

rate in blood stream infections when compared 

to K. pneumoniae.[12] In recent years, drug 

resistance to human pathogenic bacteria is being 

commonly reported from all over the world.[1,2]  

However, the situation is alarming in 

developing as well as developed countries due 

to indiscriminate use of antibiotics.[1,3] although 

pharmacological industries have produced large 

number of newer antibiotics in the last three 
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decades. Reason behind this is that 

microorganisms are becoming resistant to both 

older and newer antibiotics. In addition, bacteria 

have the genetic ability to transmit and acquire 

resistance to drugs which are utilized as 

therapeutic agents and transferring the 

resistance from one bacteria to other. [1,4] 

Antibiotics provide the main basis for the 

therapy of microbial infections. However, 

overuse of antibiotics has become the major 

factor for the emergence and dissemination of 

multidrug resistant strains of several groups of 

microorganisms. [1,5] Antibiotic sensitivity 

testing was done only for pathogenic bacteria. 

Antibiotic sensitivity was performed by Disc 

Diffusion Method of Bauer et al. [13]  

AIMS OF THE STUDY 

Objective of this study was to find out 

the prevalence and different antimicrobial 

susceptibility of Klebseilla. Spp isolated from 

human body specimens and comparative 

between different areas in Shahat, Darna and 

Benghazi cities. 

2. REVIEW OF LITERATURE  

Klebseilla pneumonia was discovered 

in 1882 by Friedlander. He believed that this 

organism was the sole cause of pneumonia. This 

idea was corrected a few years later when other 

workers showed that the Diplococcus 

pneumonia was the causative organism in most 

cases of pneumonia. Several good reviews of 

Klebsiella pneumoniae were published prior to 

the advent of the antibiotic era.[6,7] 

2.1 INCIDENCE: Hines Hospital cases of 

pneumonia were admitted to the wards for 

treatment since no outpatient facilities exist. 

From January 1948 to January 1958, there were 

7,117 cases of pneumonia of all types diagnosed 

and treated at the Hines Hospital. This number 

includes new admissions and patients who 

developed pneumonia in the hospital. Forty-five 

of these Cases were diagnosed as Friedlander's 

pneumonia, an incidence of 0.65 per cent. This 

low incidence is probably a better estimate of 

the actual incidence than previous estimate'> 

would indicate. All the patients OPOO in this 

series were adult men. [8] 

2.2 CLASSIFICATION: 

Several classifications have been proposed. 

Erasmus in 1956 designed a classification, 

which he recognized as artificial He divides 

Klebsiella infections into primary, acute and 

chronic, and secondary which are associated 

with other organisms' Chronic primary 

infections, as defined by Erasmus, are those 

lesions which last several weeks or longer.9 

Ritvo proposed a roentgen classification which 

is useful, but mad no room for the evolution of 

the disease.10 

3. MATERIAL AND METHOD 

In the present study, (152) specimen of 

urine, sputum, CSF, swab stool and sections 

specimens from were processed in Department 

of Microbiology from inpatient & outpatient 

department of Aljala hospital- Benghazi city 

and private laboratories of, Shahat,, Derna cities  

from period January 2017 to June 2017. The 

samples were inoculated on blood agar and 

macconkey agar and incubated overnight at 

37oC.K. pneumonia and klebseilla spp strains 

were identified using morphological growth. 

Morphology of K. pneumoniae identified were 

large, dome-shaped, mucoid colonies on blood 

agar and lactose fermenting colonies on 

Macconkey agar while klebseilla spp were gray 
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colonies on blood agar and lactose fermenter on 

macconkey agar. In Gram-staining, gram-

negative, short, plump, straight rods were seen. 

The biochemical characters identified were 

negative indole test and positive citrate 

utilization. Antibiotic discs paper disks 

containing designated amount of the 

antimicrobial drugs obtained from commercial  

supply firms were used. Then same 

commercially available antibiotic discs were 

gently and firmly placed on the agar plate ,

which were then left at room temperature for 1 

hour to allow diffusion of the antibiotics into the 

agar medium. The plates were then incubated at 

37°C for 24 hours. If an antimicrobial activity 

was present on the plates, it was indicated by an 

inhibition zone. The diameter of the inhibition 

zones was measured in millimeter at 24 hours 

using a scale. An organism was interpreted as 

highly susceptible if the diameter of inhibition 

zone was more than 19 mm, intermediate if 

diameter was 15-18 mm and resistant if the 

diameter was less than 13 mm. The intermediate 

readings were considered as sensitive in the 

assessment of the data. [14]  

RESULTS 

In the present study, (152) of 

specimens from were processed in Department 

of Microbiology from inpatient & outpatient 

department of Aljala hospital- Benghazi, and 

private laboratories of, Shahatm Darna from 

period January 2017 to June 2017. 

4.1 Antibiotic sensitivity and resistant 

pattern of Klebsiella spp in Benghazi, Shahat 

and Darna: 

In table. 1, we observe that Klebsiella spp is 

most sensitive for colistin followed by 

Amikacin and polymyxin B from specimens and  

Klebsiella spp is least sensitive for Augmentin, 

Ceftazidne and Tobramycin while The  highest  

antibiotic resistance  rates  were  recorded  for 

Tobramycin and Ceftazidne ,  while  the  lowest  

was recorded for Colistin, Amikacin and 

polymyxin B. 

 TABLE 1. Antibiotic sensitivity and resistant pattern of 

Klebsiella spp in Benghazi, Shahat and Darna. 

 

Fig. 1. Antibiotic sensitivity and resistant pattern of 

Klebsiella spp in Benghazi, shahat and darna  

 

 

Resistantt % Sensitivity  %  Antibiotics 

81.58 18.42 Colistin 

81.83 18.17 Amikacin 

81.83 18.17 polymyxin B 

85.82 14.18 Levofloxacin 

85.70 14.30 ciprofloxacin 

90.63 9.37 Septrin 

95.81 4.19 Gentamycin 

98.65 1.35 Augmentin 

98.85 1.15 Ceftazidne 

99.35 0.65 Tobramycin 
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4.2 Antibiotic sensitivity and resistant 

pattern of Klebsiella spp in Benghazi: 

In table. 2, the findings listed that Klebsiella spp 

was most sensitive for Colistin followed by 

Amikacin and polymyxin B while The highest 

antibiotic resistance rates were recorded for 

Ceftazidne, Tobramycin and Augmentin. 

Moreover, the lowest was recorded for Colistin, 

polymyxin B and Amikacin.   

TABLE. 2 Antibiotic sensitivity and resistant pattern of 

Klebsiella spp in Benghazi. 

 

 

Fig.2. Antibiotic sensitivity and resistant pattern of 

Klebsiella spp in shahat place 

 

Fig. 3. Antibiotic sensitivity and resistant pattern of 

Klebsiella spp in Darna place  

4.3 Comparison between antibiotic 

Sensitivity and resistant pattern of Klebsiella 

spp in the male in Benghazi, Shahat and 

Darna: 

The finding in table. 3, observe that Klebsiella 

spp  in the males was most sensitive for colistin, 

Amikacin and polymyxin B while was less 

sensitive to Tobramycin, Ceftazidne and 

Augmentin and the  highest  antibiotic 

resistance  rates  was  recorded  for Septrin and 

Augmentin, while  the  lowest  was recorded 

for, Colistin, Amikacin and polymyxin B 

respectively. 

TABLE. 3 Comparison between antibiotic Sensitivity 

and resistant pattern of Klebsiella spp in the male in 

Benghazi, Shahat and Darna. 
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Resistant % Sensitivity % Antibiotics 

82.16 17.84 colistin 

82 18 Amikacin 

82.23 17.77 polymyxin B 

85.74 14.26 Levofloxacin 

85.27 14.73 ciprofloxacin 

90.34 9.66 septrin 

95.72 4.28 Gentamycin 

98.13 1.87 Augmentin 

99.23 0.77 Ceftazidne 

99.23 0.77 Tobramycin 

Resistant % Sensitivity % Antibiotics 

81.74 18.26 Colistin 

81.91 18.09 Amikacin 

82.19 17.81 polymyxin B 

85.77 14.23 Levofloxacin 

85.48 14.52 ciprofloxacin 

90.25 9.75 Septrin 

95.69 4.31 Gentamycin 

98.64 1.36 Augmentin 

98.76 1.24 Ceftazidne 
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Fig. 4. Comparison between antibiotic Sensitivity and 

resistant pattern of Klebsiella spp in the female in 

Benghazi, Shahat and Darna. 

4.4 Distribution of ages of the patient 

according to the sensitivity and resistant 

pattern of klebseilla spp to antibiotics: 

Table. 4 shown, the highest age was sensitive to 

antibiotic between 22 to 50 years followed by 

13 to 21 years and less sensitive between 5 to 12 

years. While the most resistant between 5 to 12 

followed by 51 to 85 years.  

TABLE. 4 Distribution of ages of the patient according 

to the sensitivity and resistant pattern of klebseilla spp to 

antibiotics. 

Resistant % Sensitivity % Age 

83.56 16.44 From 5 to 15 

86.19 13.81 From16 to 21 

50.66 49.34 From 22 t0 45 

79.66 20.34 From 46 to 85 

5. DISCUSSION 

This experiment was carried out to study the 

susceptibility of the bacterial isolates Klebsiella  

spp collected from sputum, urine, swabs, stool, 

sections blood, ,CSF and semen  patients  

toward  different  10  antibiotics.  The 

percentages of susceptibility of Klebsiella  spp 

isolates to the antibiotics which are commonly 

used to treat Klebsiella  spp infections as shown 

in table 1. In present study, klebseilla spp 

showed least resistance to colistin are proposed 

to be an alternative and better treatment of 

Klebseilla infection in this part of the country. 

The highest  percentage  of resistance  was  

noted  against Tobramycin (99.35%) and 

Ceftazidne (98.35%) followed  by Augmentin 

(98.65%), gentamycin (95.81%)., septrin 

(90.63%), ciprofloxacin (85.70%), Levofloxacin 

(85.82%), polymaxin B (81.82%), amikacin 

(81.83%) and colistin (81.85%) similar to other 

Indian  studies (Khan  and  Zaman,[15] ; Gupta et 

al,[16] Hasan et al,[17] ; Sonavane et al,[18] ; 

Bhargavi  et al,[19] Our study is agreement with 

C.Manikandan and A.Amsath,[20] that reported 

Three  aminoglycoside  antibiotics ,amikacin  

(13.9%),  and  gentamicin / tobramycin  (19.4%)  

were  moderately resistant  to  species  of  

pathogens  used. Similarly, resistance-percent 

values of UTI bacteria to antibiotics of the 

ciprofloxacin (23.6%) was low resistant. The 

majority of pathogens were isolated from 

women  .(69.8 )%  It has been extensively 

reported that adult women have a higher 

prevalence of UTI than men, principally owing 

to anatomic and physical factors (Kumar et 

al,[21] Resistance rates vary from country to 

country (Kahan et al,[22] ; Sharma et al.[23]  

6. RECOMMENDATION 

The most of the isolates had a high level of 

resistance to examine antibiotics. Laboratory 

evidence of infection and antibiotic 

susceptibility testing should be carried out to 

help in the choice of systemic drugs. 

Continuous monitoring of antimicrobial 
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susceptibility pattern in individual settings 

together with their judicious use is emphasized 

to minimize emergence of drug resistant 

bacteria. Thus ,it is highly recommended that 

practicing physicians should become aware of 

the magnitude of existing problem of 

antimicrobial resistance and help in fighting this 

deadly threat by rational prescribing.  We 

therefore recommended the following 

antibiotics for the treatment of Klebsiella 

infection in the order of the strength of their 

sensitivity; colistin, amikacin, polymaxin B, 

Levofloxacin, ciprofloxacin and septrin. 
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