
 
 Nigerian Journal of Medical and Dental Education 

Volume 2 Issue 1 Jan-Jun 2020 35 
 

 

 
. 
INTRODUCTION 
Stroke is often complicated by pressure ulcers that 
are infected by microorganisms. The indiscriminate 
use of antibiotics, oral or parenteral for proper or 
improper uses has led to the emergence and spread 
of resistant micro-organism. Resistance of isolated 
microorganism to antibiotics is currently a major 
medical and public health problem. There is paucity 
of information on the antibiogram of isolated micro-
organism from pressure ulcer of stroke patient in 
Nigeria. We aimed to study the antibiotic resistance 
pattern of isolated organism from the pressure ulcer 
of stroke patients.  
 
MATERIALS AND METHODS 
This was a retrospective record review involving 679 
clinical isolates from pressure ulcers of stroke patient 
admitted into the medical and stroke ward at 
University of Benin Teaching Hospital Benin City 
from June 2004 to June 2018.   
Data extracted included demographics, stroke types, 
microbial isolates, and antibiogram. Antimicrobial 
susceptibility screening was performed using fifteen 
commonly used antibiotics, by the Kirby Bauer disk 
diffusion technique. Statistical analysis was done 
using the proportion of sensitive, intermediate and 
resistant isolates. 
Antimicrobial susceptibility screening was 
performed using fifteen antimicrobials including, Co-

amoxiclav, gentamicin, Ceftriaxone, 
Chloramphenicol, Ceftazidime   
Others are Ciprofloxacin, Cefuroxime, Tetracycline, 
Levofloxacin, Imipenem, meropenem, vancomycin, 
ampicillin, etapenem, nystatin. The zone size around 
each antimicrobial disk was interpreted as sensitive, 
intermediate or resistant according to the CLSI 
criteria. 
 
RESULTS 
The mean age of the patients was 64.2(10.8) years, 
with the age range from 37 to 97 years. Seventy-eight 
percent had ischemic stroke while 22% had 
hemorrhagic stroke. About fifty-four percent (363) of 
the sampled ulcers were from female participants. 
The most common pathogens isolated were Proteus 
mirabili (33%), Enterococcus species (24.2%) and 
Staphylococci species (12%). All 679 isolates were 
multidrug resistant. The mean microbial resistance 
to antibiotics during the period under review was 
33.9%. In the first seven years the microbial 
resistance to antibiotics ranged from 25.2% to 31.1%, 
while the last seven years the resistance range was 
34.2% to 43.9%. A high level of resistance was 
observed for ciprofloxacin (62%), co-amoxiclav 
(48.8%) and ceftriaxone (22%) while emerging 
resistance for imipenem (17.5%) and meropenem 
(20.7%) was also observed. The isolates showed the 
highest sensitivities for gentamicin (64.5%) and 
levofloxacin (77.7%). 
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Table 1: The isolated micro-organism per year based on gender 
Year  Male 

N 
Female 
N 

Total  
 N 

2004 10 9 19 

2005 21 20 41 

2006 13 23 36 

2007 14 34 48 

2008 17 22 39 

2009 23 25 48 

2010 28 21 49 

2011 19 22 41 

2012 18 20 38 

2013 22 30 52 

2014 31 20 51 

2015 20 41 61 

2016 29 35 64 

2017 31 22 53 

2018 20 19 39 

 
Table 2: Frequency and percentage resistance to the tested antibiotics  

 Antibiotics Total Isolates 
N 

Sensitivity 
n (%) 

Resistance  
n (%) 

AMC 682 134 (19.6) 335 (48.8) 

CN 684 442 (64.5) 56 (8.2) 

CRO 679 330 (48.6) 146 (22.0) 

CIP 615 108 (17.6) 379 (62.0) 

LEV 582 452 (77.7) 54 (9.3) 

IPM 446 298 (66.8) 78 (17.5) 

MER 217 135 (61.8) 45 (20.7) 

AMC = Co-amoxiclav, CN = Gentamicin, CRO = Ceftriaxone, CIP = Ciprofloxacin, LEV = Levofloxacin, IPM = 
Imipenem, MER= Meropenem 
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Table 3a: Sensitivity and Resistance Frequency of Antibiotics Per Year in 679 Isolates  
     AMC        CN      CRO          C     CAZ   

    S I R   S I R   S I R   S I R   S I R   

2004   11 7 1   9 3 2   12 5 2   1 10 6   7 8 4   

2005   18 21 2   38 1 2   31 6 4   9 7 21   25 11 5   

2006   11 20 5   30 4 2   19 12 5   - - -   14 13 9   

2007   8 21 19   41 5 2   33 8 7   - - -   13 11 5   

2008   9 17 13   34 9 6   23 7 9   - - -   8 26 5   

2009   11 17 20   39 6 3   34 10 4   - - -   4 37 7   

2010   8 13 31   35 7 7   28 11 10   - - -   6 34 9   

2011   7 5 29   29 8 4   31 6 5   - - -   4 26 11   

2012   3 7 28   27 9 2   29 3 6   - - -   7 7 24   

2013   2 18 32   27 19 6   26 18 8   - - -   3 12 37   

2014   4 16 31   26 23 2   17 6 28   - - -   7 37 7   

2015   7 26 28   29 30 2   15 29 17   - - -   9 47 8   

2016   14 12 38   28 27 9   12 45 8   - - -   5 8 51   

2017   8 7 38   30 21 2   9 31 13   - - -   7 14 32   

2018   13 9 17   19 15 5   11 6 20   - - -   2 10 27   

Key: I = Sensitivity, R = Resistance, I = Intermediate resistance, AMC = Co-amoxiclav, CN = gentamicin, CRO = 
Ceftriaxone, C = Chloramphenicol, CAZ = Ceftazidime 
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Table 3b: Sensitivity and Resistance Frequency of Antibiotics Per Year Amongst 679 Isolates  
            CIP        CXM           TE          LEV     IPM   
    S I R   S I R   S I R   S I R   S I R   
2004   2 - 6   6 3 5   - 1 13   - - -   - - -   

2005   19 13 9   17 12 7   - - 25   - - -   - - -   

2006   11 15 10   13 9 14   - 3 15   - - -   - - -   

2007   6 12 30   21 11 16   - - -   38 9 1   - - -   

2008   4 8 27   10 8 21   - - -   31 5 3   - - -   

2009   9 11 28   11 7 30   - - -   37 8 3   - - -   

2010   14 9 26   14 9 26   - - -   36 9 4   41 7 1   

2011   9 3 29   13 7 21   - - -   35 4 2   37 3 1   

2012   5 11 22   11 8 19   - - -   33 3 2   36 1 1   

2013   4 10 38   10 20 22   - - -   47 2 3   48 3 1   

2014   6 8 37   7 15 24   - - -   43 5 3   49 3 1   

2015   4 12 41   8 - -   - - -   46 9 6   41 10 10   

2016   8 11 36   13 17 34   - - -   39 15 10   21 30 13   

2017   7 6 40   13 10 9   - - -   40 2 11   16 4 31   

2018   - - -   15 - 8   - - -   27 5 6   9 10 20   

Key: I = Sensitivity, R = Resistance, I = Intermediate resistance, CIP = Ciprofloxacin, CXM = Cefuroxime, TE = 
Tetracycline, LEV = Levofloxacin, IMP = Imipenem 
 
Table 4: A 14 - Year Antibiotics Percentage Resistance Pattern Per Year 

 Year Total Isolates Resistance (%)  

2004 126 39 (30%) 
2005 298 75 (25.2%) 
2006 234 60 (25.6%) 
2007 317 80 (25.2%) 
2008 283 84 (29.3%) 
2009 336 95 (28.3%) 
2010 395 114 (28.9%) 
2011 328 102 (31.1%) 
2012 304 104 (34.2%) 
2013 416 147 (35.3%) 
2014 403 132 (32.8%) 
2015 474 112 (23.6%) 
2016 503 199 (39.6%) 
2017 401 176 (43.9%) 
2018 249 103 (41.4%) 
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Table 5: Isolated organisms from the pressure ulcers of the 679 stroke patients    

Isolated organisms                                                         Male  
(%)         

Female  
(%)           

Total  
(%) 

Proteus mirabilis                                                                14                                         19 33 

Enterococci species                                                                7 17 24 
Staphylococci species                                                          5.8 5.4 11.2 
Citrobacter freundii                                                              2.8 6.8 9.0 
Enterobacter aerogenes                                                     3.8 3.2 7.0 
Eschericha coli                                                                       1.2 4.9 6.1 
Klebsiella pneumonia                                                            2.3 2.4 4.7 
Klebsiella oxytoca                                                                   0.7 0.4 1.1 
Candida albicans                                                                     0.7 0.9 1.6 
Mixed bacteria growth                                                           1.1 1.2 2.3 

 
 
DISCUSSION 
Antimicrobial resistance is a major medical and 
public health problem. Gram positive and Gram-
negative bacteria continuously develop resistance to 
antibiotics that are in regular use at different time 
periods. The main reason for development and 
spread of bacterial resistance is injudicious use of 
antimicrobial agents. Ciprofloxacin had the highest 
microbial resistance with similar findings in other 
studies. Co-amoxiclav is the next highest with 
microbial resistance from this work and it has 
similarly been observed in other studies. The efficacy 
of a new drug may change as it is used in clinical 
settings. And resistant bacterial clones result from 
the encounter of drug and organism. Newly 
introduced antimicrobial agents imepenem and 
meropenem with the levels of resistance observed 
are frightening with similar patterns observed 
elsewhere. Gentamicin and levofloxacin had the least 
resistance and this is explained by the very limited 
use of gentamicin and levofloxacin in clinical practice 
 
CONCLUSION  
Local studies meant to understand the isolated 
organisms and resistance pattern, may guide the 
clinician on the choice of appropriate empirical 
therapy.  
It is hoped that rational use of antimicrobial agents 
and constant surveillance for emerging microbial 
resistance would help control the spread of bacterial 
resistance 
 
 
 

Financial support and sponsorship 
This work received no specific grant from any funding 
agency in the public, commercial or not-for-profit 
sectors. 
Conflict of interest 
The authors declare that they have no conflicts of 
interest. 
 
REFERENCES 
Bhattacharya S (2011). Is screening patients for 

antibiotic-resistant bacteria justified in the 
Indian context? Indian J. Med Microbiol; 
29(3):213-217.  

Campbell C, Parish LC (2010). The decubitus ulcer: 
facts and controversies. Clin Dermatol; 
28(5):527-532. 

Diekema DJ, Boots Miller BJ, Vaughn TE, et al (2004). 
Antimicrobial resistance trends and outbreak 
frequency in United States hospitals. Clin Infect 
Dis; 38(1):78-85. 

English BK, Gaur AH (2010). The use and abuse of 
antibiotics and the development of antibiotic 
resistance. Adv Exp Med Biol; 659:73-82. 

Gupta K (2003). Addressing antibiotic resistance. Dis 
Mon; 49(2):99-110. 

Ingeman A, Andersen G, Hundborg HH, Svendsen 
ML, Johnsen SP (2011). Processes of care and 
medical complications in patients with stroke. 
Stroke; 42:167-172. 

Krasner D (1999). The AHCPR pressure ulcer 
infection control recommendations revisited. 
Ostomy Wound Manage; 45:88 91 



 
 Nigerian Journal of Medical and Dental Education 

Volume 2 Issue 1 Jan-Jun 2020 40 
 

 

Kwan J, Hand P (2007). Infection after acute stroke is 
associated with poor short-term outcome. Acta 
Neurol Scand; 115:331-338.  

Mylotte JM, Kahler L, Graham R, Young L, 
Goodnough S (2000). Prospective surveillance 
for antibiotic-resistant organisms in patients 
with spinal cord injury admitted to an acute 
rehabilitation unit. Am J Infect Control; 
28(4):291-297. 

O'Meara SM, Cullum NA, Majid M, Sheldon TA 
(2001). Systematic review of antimicrobial 
agents used for chronic wounds. Br J Surg; 88:4-
21. 

Rolain JM, Canton R, Cornaglia G (2012). Emergence 
of antibiotic resistance: need for a new 
paradigm. Clin Microbiol Infect; 18(7):615-616.  

Subbalaxmi MV, Lakshmi V, Lavanya V (2010). 
Antibiotic resistance –experience in a tertiary 
care hospital in South India. J. Assoc. 
Physicians. India; 58 Suppl:18-22.   

Tong X, Kuklina EV, Gillespie C, George MG (2010). 
Medical complications among hospitalizations 
for ischemic stroke in the United States from 
1998 to 2007. Stroke; 41:980-986. 

Vandepitte J, El-Nageh MM, Tikhomirov E, Stelling 
JM, Estrela A (1996). Guidelines for 
Antimicrobial Resistance Surveillance. 
Alexandria, Egypt: WHO Regional Office for the 
Eastern Mediterranean. WHO Regional 
Publications, Eastern Mediterranean Series; vol 
15. 

Westendorp WF, Vermeij JD, Vermeij F, et al (2012). 
Antibiotic therapy for preventing infections in 
patients with acute stroke. Cochrane Database 
Syst Rev; (1):CD008530 

Wright GD, Poinar H (2012). Antibiotic resistance is 
ancient: implications for drug discovery. Trends 
Microbiol; 20(4):157-159.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


