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Table 1: Clinical Samples Collected

Clinical Samples
 

Oyo State
 

Wound 
 

47
 

Sputum  32 
Otitis media  12 
Burn  20 

HVS (PID)  12 

Urine (UTI)  20 

Blood  12 

CSF  06 

Total
 

161
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Table 2: Identities of Microbial Isolates   

Isolates
 

Number of Isolate 

Positive (%)
 

Number of Isolate 

Negative (%)
 

Klebsiella spp  18 (11.1)  143 (88.8) 
E. coli  15 (9.3)  146 (90.0) 

S. aureus  62 (38.0)  99 (61.5) 

Proteus spp  21 (13.0)  140 (86.9) 

C. albicans  1 (0.6)  160 (99.4)  

N. gonorrhoea      0(0)  161 (100) 

Ps. Aeruginosa
 

44 (27.3)
 

117 (72.9)
 

 

Table 3:  Distribution of the MDR- Pseudomonas Aeruginosa Isolates in different Clinical Samples

Sample
 

Positive Isolate
 

Percentage (%)
 

Wound  

Sputum
 

Ear (otitis media)
 

Burn

 

HVS

 

Urine

 

Blood

 

CSF

 

10  

4
 

2
 

2

 

0

 

2

 

0

 

0

 

50  

20
 

10
 

10

 

0

 

10

 

0

 

0

 

Total

 

20

 

100

 

 

Key: HVS = High Vaginal Swab;              CSF = Cerebrospinal Fluid.
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Antibiotics (µg/ml)
Isolates

CAZ (30) CRX (30) GEN (10) CXM (5) OFL (5)  AUG (10)  CPR (5)  CPT (10)  RNF (5) MIP (10)

1 R
 

R
 

R
 

R
 

R
 

R
 

R
 

S
 

R
 

S

2 S
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

R
 

S

3 S

 

R

 

S

 

R

 

S

 

R

 

S

 

S

 

R

 

S

4 R

 

S

 

R

 

R

 

R

 

R

 

S

 

S

 

R

 

S

5 R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

 

R

 

S

6 S

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

7 R

 

R

 

R

 

R

 

S

 

R

 

R

 

S

 

R

 

R

8 S

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

9 S

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

10 R

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

11 R

 

R

 

R

 

R

 

R

 

R

 

R

 

S

 

R

 

S

12 S

 

R

 

R

 

S

 

S

 

R

 

S

 

S

 

R

 

S

13 S

 

R

 

R

 

R

 

S

 

R

 

S

 

S

 

R

 

S

14 S

 

S

 

S

 

R

 

S

 

R

 

S

 

S

 

S

 

S

15 R

 

R

 

S

 

R

 

S

 

R

 

R

 

R

 

S

 

S

17 R

 

R

 

R

 

R

 

S

 

R

 

S

 

R

 

R

 

R

18 S R S R S R R S R S

19 S S S S S R R S S S

20 R R R R S R S S R S

Table 4: Antimicrobial Susceptibility of MDR-Pseudomonas aeruginosa Isolates of the Participants in Oyo State

Key: R: Resistant CAZ: Ceftazidime CRX: Cefuroxime GEN: Gentamycin
S: Sensitive CXM: Cefixime OFL: Ofloxacin AUG: Augmentin
CPR: Ciprofloxacin CPT: Cipro tab RNF: Ranicef MIP: Imipenem

Table 5: Age and Gender Distribution of the 44 Individuals with Pseudomonas aeruginosa 
Infection and the 20 among with MDR- Pseudomonas Aeruginosa in Oyo State [32 Males (15 with 
MDR) and 12 Females (5 with MDR)]

Age Males
 

Female
  

Total
 

Participants 

(%)

Participant with MDR 

Strains (%) 
Participants 

(%) 
Participant with MDR 

Strains (%)  
Participants (%)

 
Participant with 

MDR Strains (%)

< 10

10 – 19

20 – 29

30 – 39

40 – 49

50 – 59

>60

2(6.25)

6(18.75)

4(12.5)

2(6.25)

2(6.25)

10(13.25)

6(18.75)

0(0) 
2(12.5) 
2(12.5) 
0(0)

 
1(6.25)

 5(31.25)

 5(31.25)

 

0(0) 
4(33.33) 
1(8.33) 
0(0)

 
1(8.33)

 4(53.33)

 2(16.67)

 

0(0)  
1(20)  
0(0)  
0(0)

 
0(0)

 3(60)

 1(20)

 

2(4.54)  
10(22.7)  
5(25.0)  
2(4.54)

 
3(6.8)

 14(31.82)

 8(18.17)

 

0(0)

4(19.04)

2(9.52)

0(0)

1(4.76)

8(38.08)

6(28.56)

Total 32(66.7) 15(33.3)

 

12(70.6)

 

5(29.4)

 

44(100)

 

20(45.45)

Key: MDR = Multidrug Resistant
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Table 6: The Number of MDR Pseudomonas Aeruginosa Isolates Sensitive/Resistance against the 
Ten (10) Antibiotics

Antibiotics

 

N (%)

 
Ceftazidine

 
Resistant

 

8(40)

 
Sensitive

 

12(60)

 
Cefuroxime

 Resistant

 

17(85)

 Sensitive

 

3(15)

 Gentamycin
 Resistant

 
13(65)

 Sensitive
 

7(35)
 Cefixime

 
Resistant

 
17(85)

 
Sensitive

 
3(15)

 
Ofloxacin  
Resistant  9(45) 
Sensitive  11(55) 

Augmentin  

Resistant  19(95) 

Sensitive  1(5) 

Ciprofloxacin
 

Resistant
 

11(55)
 

Sensitive
 

9(45)
 

Ciprotab
 

Resistant
 

7(35)
 

Sensitive

 

13(65)

 

Ranicef

 

Resistant

 

17(85)

 

Sensitive

 

3(15)

 

Imipenem

 

Resistant

 

3(15)

 

Sensitive

 

17(85)

 

 

Discussion and Conclusion therapeutic problems and at the same time posing 
Antibiotic resistance is a worldwide problem of major infection control issues in many hospitals. Numerous 
importance due to the detection and isolation in some studies have highlighted the link between multidrug 
countries of multi- drug resistant (resistant to three or resistance with increased morbidity and mortality, 
more classes of antimicrobials) micro-organisms. increased length of hospital stay and higher hospital 
Multidrug resistant-Pseudomonas aeruginosa causes costs (Aloush et al., 2006).
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Clinical samples including urine, wound, and least age group <10 years. 
sputum, ear, CSF, blood and HVS were 
examined for the presence of multidrug resistant The antimicrobial susceptibility pattern of 
Pseudomonas aeruginosa which showed that multidrug resistance Pseudomonas aeruginosa 
there was higher prevalence of Pseudomonas isolates showed more resistant to first- and 
aeruginosa in wounds (50%) than the other second-generation antibiotics such as 
samples. Our result is in agreement with the Augmentin, Cefuroxime, Cefixime and Ranicef. 
findings of Rajput et al. (2008) who reported that Members of Quinolones family also exhibited 
Pseudomonas aeruginosa was the most frequent high susceptibility pattern. Ciprotab and 
of isolates obtained from burn wounds. Ofloxacin least susceptibility in the group.

The isolates harvested were tested for resistance to The carbapenem group demonstrated better 
different antibiotics which showed some degree of susceptibility than Mipenem. The pattern 
resistance to all the antibiotics. This agrees with demonstrated by Mipenem may not be surprising, 
the result of Manikandan et al. (2013) which as it is a new drug in armanameturium, that is 
reported multidrug resistance on bacteria isolated seldom prescribed or abuse in the community. 
from UTI. This is also in line with the result of Similar pattern had been reported in the studies in 
Uchenna (2015) who reported multidrug Enugu and Abakaliki, Nigeria by Okeke et al. 
resistance by Gram Negative bacteria (Bataineh (2000). The difference in the resistance pattern 
and Alrashed, 2007). The evaluation of resistance may be attributed to factors like exposure to 
of wounds from Oyo. These are in keeping with antibiotics, studied population and type of clinical 
the results of the studies conducted by Okesola and specimen examined.
Oni (2012) in Southwestern, Nigeria.

Pseudomonas aeruginosa produces many 
The MDR-Pseudomonas aeruginosa isolate resistant and virulence factors, whose expression 
showed its highest resistance to Augmentin is arranged by different systems. A recent study 
(95%) and least resistance to Mipenem among by Alhazmi, 2015, reveals Pseudomonas 
the tested antibiotics. The result obtained agreed aeruginosa is most frequent pathogens that 
with the work of Gales et al. (2012) who reported formed many of these resistant genes (GyrA, 
presence of Multidrug resistance Pseudomonas GyrB, ParC, MexB, MexA, SHV, TEM, and 
aeruginosa against various antibiotics. Virulence factors.
Manikandan et al. (2013) reported that the 
overuse of antibiotics has become the major In this study, an overall prevalence rate of 
factor for the emergency and dissemination of Pseudomonas aeruginosa associated infection 
multi-antibiotics resistance strains of several was 27.3%. The preponderance of this pathogen 

nosocomial infections is no longer in doubt, bacteria. In these regards Pseudomonas 
while in Pakistan, Zaman et al. (2013) found aeruginosa antibiotics resistance was raised for 
isolation rate of 33% in hospitalized patients, both intrinsic and acquired resistance.
higher than what was obtained in this work. The 
difference may be due to geographical location.The multidrug resistance often reflects not one 
 Out of the 44 Pseudomonas aeruginosa isolates but a combination of resistance mechanisms.  
in this study 20 were multi-drug resistant. Efflux pumps are common components of 
Multidrug-resistant Pseudomonas aeruginosa multidrug resistant Pseudomonas isolates and 
have previously been reported among patients they prevent accumulation of antibacterial drugs 
with diabetic wounds in Irrua, Nigeria (Isibor et within the bacterium extruding the drugs from 
al., 2015). Smith et al. (2012) however recorded cell before they have the opportunity to achieve 
a higher prevalence (60%) for multidrug-an adequate concentration at the site of action. 
resistant Pseudomonas aeruginosa isolated from                                                              
surgical wounds in Lagos, Nigeria. Detection The age- gender distribution showed that male 
and isolation of MDR Pseudomonas aeruginosa patients were more affected than the female in 
has traditionally relied on phenotypic methods. 

the study. High prevalence of multidrug resistant 
This is the most accurate standard when dealing 

infections occurred in age group 50 – 59 years, 8 with typical isolates of Pseudomonas 
(38.08%) males 5(31.25%) and female 3(60%) 
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aeruginosa. Moreover, biochemical testing takes Association; 65:12-16.
long time to perform and requires more Banerjee, D. and Stableforth, D. (2000). The 
manpower, both for setup and for evaluation. treatment of respiratory Pseudomonas infection 
Molecular methods have been reported to be in cystic fibrosis. Drugs; 60(5): 1053-1064.
superior to the phenotypic. Bataineh, H. A. and Alrashed, K. M. (2007). 

Resistant gram-negative bacilli and antibiotic 
Conclusion consumption in Zarqa, Jordan. Pakistan 
The molecular detection of MDR- Pseudomonas Journal of Medical Science; 23(1): 59-63.
aeruginosa is very important as majority of the Bhatia, R., & Narain, J. P. (2010). The growing 
isolates exhibited multidrug resistance, which challenge of antimicrobial resistance in the 
posed a great clinical and environmental South-East Asia Region-Are we losing the 
consequence,  especial ly with patient  battle? The Indian journal of medical 
management. Having Pseudomonal infections research, 132(5), 482. - 486.
and infections control approach in hospital Cheesbrough, M. (2002). Medical laboratories 
environment due to rapid dissemination of the manual for tropical countries. Tropical 
strains is vital. It is recommended that there Health Technology and Butterworth 
should be focus on early detection using London; 2: 479.
molecular method drug resistance mechanisms Harris, A., Torres-Viera, C., Venkataraman, L., 
for all micro-organisms especially MDR- DeGirolami, P., Samore, M. and Carmeli, Y. 
Pseudomonas aeruginosa to avoid having (1999). Epidemiology and clinical outcomes 
untreatable infections and superbugs. This could of patients with multiresistant Pseudomonas 
play a major role in the epidemiology of aeruginosa. Clinical Infectious Diseases; 
antibiotic resistance in Nigeria and could also be 28(5): 1128-1133.
responsible for prolong treatment of bacterial Gales, A.C., Castanheira, M., Jones, R.N. and 
infection and the emergence of emerging and re- Sader, H. S. (2012). Antimicrobial resistance 
emerging infectious diseases. There should be among gram-negative bacilli isolated from 
continuous monitoring of antimicrobial Latin America: results from SENTRY 
susceptibility pattern and strict adherence to Antimicrobial Surveillance Program (Latin 
infection prevention guidelines which are America,  2008–2010).  Diagnost ic  
essential to prevent proliferation of multidrug Microbiology and Infectious Disease; 73(4): 
resistant Pseudomonas aeruginosa. There is 354-360.

Meletis, G. and Bagkeri, M. (2013). need to develop nationwide antibiotic policy and 
Pseudomonas aeruginosa: Multi-drug-guidelines for the increasing resistance pattern. 
resistance development and treatment Local antibiogram database is also needed as this 
o p t i o n s .  I n  .  will improve the knowledge of antimicrobial I n f e c t i o n  C o n t r o l
IntechOpen  33 – 56.resistance pattern in Oyo state and this will also ;60:

help to improve treatment strategies based on Isibor, J. O. and Uwabor, C. (2015). Antibiotic 
unit specific data. susceptibility pattern and plasmid profiles of 

Pseudomonas aeruginosa isolated from some 
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