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1.0 INTRODUCTION 

Colistin also known as polymyxin E is produced by 

Paenibacilluspolymyxaand belongs to the polymyxin 

class of antibiotics. It is a polycationic peptide with both 

hydrophilic and lipophilic domains. The cationic regions 

interact with bacterial lipopolysaccharide (LPS) in the 

outer cell membrane, where it displaces magnesium and 

calcium counter ions. Colistin is a multicomponent 

polypeptide antibiotic, comprised mainly of colistin A 

and B, colistin became available for clinical use in the 

1960s, but it was replaced in the 1970s by antibiotics 

considered less toxic (Livermore et al., 2004). There are 

two forms of colistin commercially available, they are: 

colistin sulphate for oral and tropical use, and colistin 

methane sodium (Sodium colistin methanesulphonate, 

colistinsulfomethane sodium) for parenteral use; both 

can be delivered by inhalation. Although there have been 

asubstantial number of clinical reports on the successful 

use of colistin (Suekeet al., 2005)or polymyxin B 

(Tolaneyet al., 2005) (which differs by only one amino 

acid from colistin) against infections cause by multidrug-

resistant P. aeruginosa, A. baumannii, and K. 

pneumoniae, there is a dearth of information on the 

clinical pharmacokinetics, pharmacodynamics, and 

toxicodynamics of colistin; such data are essential for 

establishing optima dose regiments (Turnidge et al., 

2005). 

 

It has long been recognized that hospitalized patients are 

susceptible to infection, such as respiratory tract 

infections due to mechanical ventilation. Many of these 

infections are caused by aerobic Gram-negative bacteria 

originating from the digestive tract. These nosocomial 

infections can increase morbidity, mortality and 

healthcare costs (Troulletet al., 2012). Antimicrobial 

resistance against colistin has emerged worldwide 

threatening the efficacy of one of the last-resort 

antimicrobials used for the treatment of infections caused 

by multidrug resistant bacteria The risk of acquiring 

multi drug resistant bacteria in hospitals is increase by 

severity of illness, length of stay, use of intravascular 

devices exposure of hospitalized patients to invasive 

therapeutic procedures like endotracheal intubation, the 

intensity of exposure to infected patients and the frequent 
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ABSTRACT 

This study was carried out to determine the incidence of colistin resistance in hospitalized patients. Ten samples of 

high vaginal swap and twenty samples of urine were collected from out patients ofgeneral hospital, Agbor, Delta 

State. The organisms isolated from the samples included the following; Enterococcus faecalis, Staphylococcus 

aureus, Bacillus Subtillis, Staphylcoccus epidermidis, Bacillus cereus, Streptococcuspyogene, Pseudomonas 

aeruginosa, Eschericha coli, Enterobacteraerogeneand Neisseria gonorrhoeae. Sensitivity test was carried out on 

the isolates obtained after morphological and biochemical tests had been carried out. The percentage prevalence of 
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percentage prevalence of 58.3% while Entrococcusfaecalis had the least percentage prevalence of 8.3% whereas 

the percentage prevalence of the isolates from high vaginal swap showed that Staphylococcus sp. had the highest 

percentage prevalence of 35% while Pseudomonas aeruginosa, Neisseria gonorrhea and Enterobateraerogene had 

the least percentage prevalence of 5% each. A high detection rate of colistin resistance among isolates was oserved 

in this study. All gram negative isolate were resistant to colistin. The increasing trend in antibiotic resistance 

especially to last resort drug as colistin continues to threaten global health and this is worrisome. 
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misuse of antibiotic drug (Akortha and Egbule (2008); 

Khan et al., 2014; Egbule 2016; Egbule et al., 2016a; 

Egbule et al., 2016aKhan et al., 2014). 

 

Most knowledge on the pharmacokinetics of colstin was 

obtained at least two decades ago when non-specific 

microbiological assays were used to measure the 

concentration of ―colistin‖ in biological fluids (Milne et 

al., 2005). Colistin use was largely abandoned soon after 

its introduction in favor of aminoglycosides, which have 

a more favourableside effect profile as well as improved 

efficacy. However, the use of colistin has increased again 

in the last decade due to the emergence of carbapenem-

resistant pathogens, including carbapeenem-resistant 

Entrrobacteriaceae (CRE) (Iweriebor, et al., 2022; 

Giannella et al., 2013). 

 

Colistin has become the single most important agent in 

the treatment of carbapenem-resistant Enterobacteriaceae 

(CRE) infections, and it is often used in combination 

with one or more other agents. Although widely used in 

the literature the term colistin and colistimethane are not 

interchangeable (Coulthard et al., 2001). Colistin 

(Usually used as the suphate salt) is a polycation, 

whereas colistimethane (used as the sodium salt) is a 

polyanion at physiological pH. Colistin-methane is 

prepared from colistin by reaction of the free γ-amino 

groups of the five α, γ-diaminobutyric acid residues with 

formaldehyde followed by sodium bisulphite (Barnett et 

al., 1964) 

 

Colitin has been recently considered as last option 

treatment for patients with nosocomial pan drug resistant 

(PDR) infections, which have become an important 

public health issue, owing to its favourable properties of 

rapid bacterial killing, a narrow spectrum of activity and 

slow development of resistance (Falagaset al., 2006). 

Colistin is commonly used in agriculture in many 

countries for the control of infections in pigs and, in 

particular, cattle (Egbule and Egbule 2015; Egbule and 

Yusuf 2019; Egbule et al., 2020; Iweriebor, et al., 2021; 

Iweriebor, et al., 2022). Its usage in humans was so far, 

rather, limited, mainly because of its renal toxicity, but it 

has been recently re-introduced as a last-line option to 

treat extensively antibiotic-resistant bacteria such as 

carbapenem resistant strains [i.e NDM-1 and KPC 

positive bacterial isolates or extensively drug-resistant 

(XDR). Acinetobacterbaumanni and Pseudomonas 

aeruginosa. Colistin is not homogeneous at the 

molecular level and consists of a mix of the cyclic 

polypeptides A and B. Colistin essentially solubilizes the 

bacterial cell membrane, which is bacteriacidal in an 

aqueous environment. It is an older drug with significant 

nephrotoxicity. 

 

Increasing resistance of Gram positive and negative 

bacteria and emergence of colistin resistance is the threat 

for this last-resort antibiotic. Therefore, in this study, we 

investigated the incidence of colistin resistance in 

bacterial isolates recovered from hospitalized patients. 

MATERIALS AND METHODS 

Sample collection 

Clinical samples comprising of high vaginal swab (HVS) 

and urine were collected from out patients attending 

General hospital at Agbor, Delta State by the help of a 

medical practitioner. Questionnaire containing 

information on the use and efficacy of colistin were also 

distributed to patient at the hospital.  

 

Isolation of organism 

The urine sample was centrifuge using the bucket 

centrifuge at 1500 revolution/minute for 15 minutes. 

This separated the urine into two distinct part, the 

supernatant and the pellet, the supernatantwas discarded 

while the pellet was used for culture. Few drops of the 

pellet sample were placed in the Cysteine lactose 

electrolyte deficient agar medium and incubated at 37
o
C 

for 24 hours. A sterile wire loop was used to inoculate 

from the medium into another freshlyprepared Cysteine 

lactose electrolyte deficient agar medium. The plates 

were incubated at 37
o
C and thereafter observed for 

obvious growth on the surface of the culture plate. 

Subsequent sub-culturing in selected media was carried 

out to further purifythe isolates. Culture were Gram-

stained and morphologies of the organisms observed 

under the microscope. 

 

Microscopy examination was first carried out on the high 

Vaginal Swab (HVS) specimen to check for pus cells, 

epithelia cells yeast etc. Few drops of the sample were 

place in the nutrient agar and MacConkey agar and 

incubated at 37
o
C for 24 hours. A sterile wire loop was 

used to inoculate from the nutrient agar and MacConkey 

into nutrient and MacConkey agar plates. The plates 

were incubated at 37
o
C for 24 hours and thereafter 

observed for obvious microbial growth on the surface of 

the culture plate. Subsequent sub-culturing in selected 

media was carried out to further purify the isolates. 

 

Morphological and biochemical Identification of 

isolates 

Microbiological investigation of bacteria isolates was 

conducted, cultures were Gram-stained and 

morphologies of the organisms observed under the 

microscope, biochemicaltest include motility test, 

catalase test, citrate utilization, indole production, 

ureasetest, glucose, lactose, hydrogen sulphide, acid, gas 

and oxidase test. The 2012 Bergey’s Manual Volume 5 

of Determinative Bacteriology was used for the 

identification. 

 

RESULTS 
The identification of isolate using several biochemical 

characterization and morphological characterization is 

presented in Table I. The organism isolated from the 

samples include the following; Enterococcus faecalis, 

Staphylococcus aureus, Bacillus Subtillis, Staphylcoccus 

epidermidis, Bacillus cereus, Streptococcus pyogene, 

Pseudomonas aeruginosa, Eschericha coli, Enterobacter 

aerogene and Neisseria gonorrhoeae. 
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Table 1: Identification of Bacteria isolate. 
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HVS Cocci + + - - + + + - - - - Staphylopcoccus aureus 

 Rods - + - - + + + + - - + Enterobacter aerogenes 

 Cocci + - - - - + + - - - - Enterococcus faecalis 

 Rods - + - + + - + - + + - Escherichia coli 

 Rods + + - - + + + - - - + Bacillus cerus 

 Rods - + + - + - - - - - + Pseudomonas aeruginosa 

 Rods + + - - + + + - - - + Bacillus subtilis 

 Cocci - + + - + + + + + - - Neisseria gonorrhoeae 

 Cocci + - - - - + + - - - - Streptococcus pyogene 

              

Urine Cocci + - - - - + + - - - - Enterococcus faecalis 

 Cocci + + - - - + + - - - - Staphylopcoccus aureus 

 Rods - + - - - + + - + + - Escherichia coli 

 Rods + + - + + + + - - - + Bacillus subtilis 

 Cocci + + - + - + + + - + - Staphylopcoccusepidermidi 

 

The percentage prevalence of test isolate from urine 

sample in Table 2. Out of a total of 12 isolates, 

Staphylococcus sp. Had the highest percentage 

prevalence of 58.3% while Entrococcusfaecalis had the 

least percentage prevalence of 8.3%. 

 

Table 2: Percentage prevalence of isolates from urine sample. 

Bacterial Isolates Number of isolate Percentage Prevalence (%) 

Staphylococcus sp 7 58.3% 

Escherichia coli 2 16.7% 

Bacillus subtilis 2 16.7% 

Enterococcus faecalis 1 8.3% 

   

Total 12 100% 

 

The percentage prevalence of the isolates from 

HVRsample is showed in Table 3. It was observedthat 

Staphylococcus sp. Had the highest percentage 

prevalence of 35% while Pseudomonas aeruginosa, 

Neisseria gonorrhea and Enterobateraerogene had the 

least percentage prevalence of 5% each.  

 

Table 3: Percentage prevalence of isolate from HVS sample.  

Bacterial Isolates 
Number 

of isolate 
Percentage 

Prevalence (%) 
Staphylococcus sp 7 35% 
Escherichia Coli 2 10% 
Bacillus sp 5` 25% 
Enterococcus faecalis 2 10% 
Pseudomonas auruginosa 1 5% 
Neisseragonorrhoeae 1 5% 
Streptococcus pyogene 1 5% 
Enterobacter aerogene 1 5% 
Total 20 100% 

 

The Sensitivity profile of Gram positive isolate obtained 

from urine is presented as Table 4. The isolates were 

tested with a number of of antibiotics. Majority of the 

isolates were found to be sensitive to the texted 

antibiotics. 
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Table 4: Sensitivity profile of Gram Positive Isolates from Urine. 

Isolate CPX E LEV CN APX RD AMX S NB CH 
Staphylococcus sp S S S S S S S S S S 
Staphylococcus sp S S S S S S S S S S 
Staphylococcus sp S S S S R S R S S S 
Staphylococcus sp S S S S S S S S S S 
Staphylococcus sp S S S S S S S S S S 
Bacillus subtilis S S S S R S S S S S 

Staphylococcus sp S S S S R S S S S S 
Bacillus subtilis S S S S S S S S S S 

Staphylococcus sp S S S S S S S S S S 
Staphylococcus sp S S S S S S S S S S 

KEY  

R:ResistanceS: SensitiveCPX: CiprofloxacinE: ErythromycinLEV: Levofloxacin 

CN: GentamycinAPX: AmpicillinRD: RifampicinAMX: AmoxicillinS: Streptomycin 

NB: NorfloxacinCH: Chloramphenicol 

 

Sensitivity profile of gram-positive isolates obtained 

from high virginals swab is presented as Table 5, the 

result showed that gram-positive isolates obtained from 

high virginals swab were most resistant to Norfloxacin. 

 

Table 5: Sensitivity profile of gram positive bacterial isolate from High Vaginal swab. 

Isolate CPX E LEV CN APX RD AMX S NB CH 

Bacillus cereus S S S R S S S S R R 

Bacillus cereus S S S S S S S S R S 

Staphylococcus aureus S S S R S S S S S S 

Bacillus subtilis S S S S S S S S S S 

Bacillus subtilis S S S R R S R S R S 

Steptococcuspyogene S S S R S S R S R S 

Bacillus subtilis S S S S S S R S R R 

Staphylococcus aureus S S S R S S S S R S 

Staphylococcus aureus S S S S S S R S R S 

Staphylococcus aureus S S S R S S S S S S 

Staphylococcus aureus S S S S R S S S R R 

Staphylococcus aureus S S S R S S R S R R 

Staphylococcus aureus S S S S S S R S R R 

Enterococcus faecalis S S S R R S S S R S 

Enterococcus faecalis R R S R R S R S R S 

KEY  

R:Resistance S: Sensitive CPX: Ciprofloxacin E: Erythromycin LEV: Levofloxacin 

CN: Gentamycin APX: Ampicillin RD: Rifampicin AMX: Amoxicillin S: Streptomycin 

NB: Norfloxacin CH: Chloramphenicol 

 

Sensitivity profile of gram-negative isolates obtained 

from urine is presented in Table 6. E.coli was the only 

gram negative isolate obtained and was observed to be 

resistant to colistin and soe other antibiotics. 

 

Table 6: Sensitivity profile of Gram Negative Isolate from Urine. 

Isolate OFX PEF CPX AU CN S CEP NA SXT PN C 

Escherichia coli S S S R R S S S R S R 

KEY 

OFX: Tarivid, PEF: Pefloxacin, CPX: Ciprofloxacin, AU: Augmentin, CN: Gentamycin 

S: Streptomycin, CEP: Ceprorex, NA: Nalidixic acid, SXT: Trimethoprim sulfamethoxazole 

PN: Ampicilin, C: Colistin 

 

Sensitivity profile of gram-negative isolates 

obtainedfrom high vaginal swab is presented as Table 7, 

isolate obtained from high vaginal swab which include 

Pseudomonas aeruginosa, Neisseria gonorrhea, 

Escherichia coliand Enterobacter aerogeneswere all 

resistant to colistin.  
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Table 7: Sensitivity profile of Gram Negative Isolate from high vaginal swab. 

Isolate OFX PEF CPX AU CN S CEP NA SXT PN C 

Pseudomonas aeruginosa S S S S S S S S R R R 

Neisseria gonorrhea S S S S S S S S S S R 

Escherichia coli S S S S R R R S R R R 

Enterobacter aerogenes S S S S R R R R R R R 

Escherichia coli S S S S S S R S S S R 

KEY 

OFX: Tarivid, PEF: Pefloxacin, CPX: Ciprofloxacin, AU: Augmentin, CN: Gentamycin 

S: Streptomycin, CEP: Ceprorex, NA: Nalidixic acid, SXT: Trimethoprim sulfamethoxazole 

PN: Ampicilin, C: Colistin 

 

DISCUSSION 
Despite growing information on the global spread and 

distribution few studies have looked into the prevalence 

of colistin resistantbacteria in African countries. Our 

study shows that humans colistin resistant bacteria are 

prevalent among patients in Nigeria. Colistin is an 

antibiotic produced by Paenibacciluspolymyxa and it is 

used in the treatment of infections caused by multidrug-

resistance Pseudomonas aeruginomas, 

Acinettobacterbaumannii, Escherichia coli and 

Klebsiellapneumonas. A recent study revealed that 

patient colonizedby colonized by colistin-resistant 

isolates had previous colistin exposure compared to those 

who did not. (Kontopidouet al., 2011). 

 

A total of ten virginal swabs and a total of twenty urine 

samples were collected from both male and female 

patients. The bacteria isolated were Staphylococcus 

aureus, Eschericha coli, Bacillus cereus, Enterococcus 

faecalis, Psedomonasaeruginos, Neisseria gonorrhoeae, 

Entrobactrtaerogen, Streptomonaspyogne, 

staphycococcus epidermidis and Baccillus subtilis. The 

growing threat of colistin resistance may be due to the 

increases exposure of patients to colistin. This increase 

exposure to colistin may be because of the increased 

level of resistance associated with carbapenem (Li, et al., 

2006). This has led to an increase in the use of colistin, 

an antibiotic previously discarded due to its high rate of 

toxicity, to treat these patients. As might be expected, the 

increase use of colistin has resulted in the emergence of 

pathogens that are resistant to this agent due to selective 

pressure, although some infections with colistin-resistant 

Escherichia coli has occurred without prior colistin use 

(Chen et al., 2011). 

 

The high detection rate of colistin resistance among 

isolates in this study is consistent with reports from 

various part of the world (Nabti et al., 2019; Anyanwu et 

al., 2020; Bonnin et al., 2020). In agreement with 

previous studies, the majority of the positive isolates 

expressed high colistin resistance (Bonnin et al., 2020; 

Wang et al., 2019). 

 

From the questionnaire distributed to patient in the 

hospital, the following results were obtained. A total of 

50 questionnaires were distributed, amongst which 30 of 

them indicated that the colistin drug was not effective in 

the treatment of infections, while about 10 patients were 

not sure of colistin’s effect in treating infections, the 

remaining patients had not come across the colistin drug 

before. The results obtained from the questionnaire 

further confirms the result obtained in the laboratory that 

colistin drug is not effective against infections. 

 

The mechanism(s) of colistin resistance in carbapenem-

resistanceEnterobacteriaceae are not fully understood. 

The mechanism of colistin resistance in 

Acinetobacterbaumannii has been elucidated but it 

remains unclear whether the same mechanism is 

associated with colistin resistance in carbapenem-

resistant is Entrobacteriaceae. Multiple co-morbidities, 

invasive procedures and most importantly, prior 

exposure to colistin, are likely to be the driving factors 

fueling the threat posed by colistin-resistant 

Enterobactericae. Pressure from colistin use not only 

exposed the recipients to infections with colistin-resistant 

organism, but it also led to resistance in other antibiotics 

as observed in this study. Isolates resistant to colistin 

were also found to be resistant to other antibiotics 

(Tables 6 and 7). 

 

CONCLUSION 
Colistin has been extensively used to treat Multi drug 

resistant Gram-negative bacteria, and this might lead to 

the development of resistance towards this agent. 

 

The increasing trend in antibiotic resistance continues to 

threaten global health due to the limited spread of new 

antibiotics. To control this trend, a multidisciplinary 

approach that involves infectious disease pharmacist 

must be involved in the fight. 
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