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Abstract: 

Background: Extended-spectrum beta-lactamase producing Enterobacteriaceae (ESBL-PE) are a global health 
concern, associated with increased morbidity and mortality. Even in the absence of infections, colonization by 
these pathogens is still a great threat because of the risk of cross transfer among hospitalized patients. Faecal 
carriage of ESBL-PE remained poorly documented in Africa. This study aimed to determine faecal carriage rate 
of ESBL-PE, factors associated with carriage, and antimicrobial susceptibility of the strains among hospitalized 
patients at Sylvanus Olympio Teaching Hospitals (CHU SO) in Lomé, Togo.  
Methodology: This was a cross-sectional study of 105 randomly selected hospitalized patients between 
September and November 2019. Socio-demographic and clinical data as well as rectal swabs were collected 
after obtaining the consent of the selected participants. Rectal swabs were cultured on selective bromocresol 
purple (BCP) lactose agar containing 6µg/l ceftazidime, for isolation of Enterobacteriaceae. Identification of 
each isolate was performed using Uriselect 4 medium and API 20E.  Antibiotic susceptibility of the bacterial 
isolates was performed by the Bauer-Kirby agar disc diffusion test and interpreted according to CASFM-EUCAST 
recommendations.                          
Results: The faecal carriage rate of ESBL-PE among selected hospitalized patients was 80.9% (85/105). 
Escherichia coli was the most frequent bacteria 69.5% (73/105), followed by Klebsiella pneumoniae 22.8% 
(24/105). The antibiotic profile of ESBL producing Escherichia coli showed resistance to amoxycillin+clavulanic 
acid (72.6%), ticarcillin+clavulanic acid (82.2%), piperacillin+tazobactam (30.1%), cefoxitin (30.1%) 
ciprofloxacin (84.9%), levofloxacin (76.7%), nalidixic acid (83.6%), chloramphenicol (26.0%), gentamicin 
(49.3%), sulfamethoxazole-trimethoprim (86.3%), imipenem (5.5%), and ertapenem (21.9%). All (100%) 
isolates were sensitive to amikacin and fosfomycin. None of the characteristics or risk factors assessed was 
significantly associated with faecal carriage of ESBL-PE.                      
Conclusion: Faecal carriage rate of ESBL-PE in these hospitalized patients was very high, but no factor was 
associated with carriage of ESBL-PE among the study population. Implementation of infection control measures, 
and surveillance are needed to limit the spread of these resistant pathogens within CHU SO healthcare facilities. 
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Résumé: 

Contexte: Les entérobactéries productrices de bêta-lactamases à spectre élargi (E-BLSE) constituent un 
problème mondial de santé associé à une morbidité et une mortalité accrue. Même en l'absence d'infections, la 
colonisation par ces pathogènes reste une grande menace en raison du risque de transfert croisé entre les 
patients hospitalisés. Le portage fécal d’E-BLSE est peu documenté en Afrique. Cette étude vise à estimer le 
taux de portage fécal des E-BLSE, à déterminer les facteurs associés à leur portage et la sensibilité aux 
antibiotiques des souches chez les patients hospitalisés au Centre Hospitalier Universitaire Sylvanus Olympio 
(CHU SO) de Lomé, Togo. 
Méthodologie: Il s'est agi d'une étude transversale portant sur 105 patients hospitalisés sélectionnés au 
hasard entre Septembre et Novembre 2019. Les données sociodémographiques, cliniques et des prélèvements 
rectaux par écouvillonnage ont été collectés, après obtention du consentement des participants. Pour 
l'isolement des entérobactéries, les écouvillonnages rectaux ont été ensemencés sur une gélose sélective (BCP) 
contenant 6 μg/l de ceftazidime. L'identification de chaque isolat s’est faite en utilisant le milieu Uriselect 4 et la 
galerie API 20E. L’étude de la sensibilité aux antibiotiques des isolats bactériens a été réalisée par la technique 
de diffusion des disques en milieu gélosé (Kirby-Bauer) et interprétée selon les recommandations du CASFM-
EUCAST. 
Résultats: Le taux de portage fécal des E-BLSE chez les patients hospitalisés était de 80,9% (85/105). 
Escherichia coli a été la bactérie la plus isolée 69,5% (73/105), suivie de Klebsiella pneumoniae 22,8% 
(24/105). Les souches d’Escherichia coli productrices de BLSE ont montré une résistance à l'amoxycilline+acide 
clavulanique à (72,6%), ticarcilline+acide clavulanique (82,2%), pipéracilline+tazobactam (30,1%), céfoxitine 
(30,1%) ciprofloxacine (84,9%), lévofloxacine (76,7%), acide nalidixique (83,6%), chloramphénicol (26,0%), 
gentamicine (49,3%), sulfaméthoxazole-triméthoprime (86,3%), imipénem (5,5%) et ertapénème (21,9%). 
Tous les isolats (100%) étaient sensibles à l'amikacine et à la fosfomycine. Nous n’avons pas retrouvé des 
caractéristiques ou des facteurs de risque associés au portage fécal des E-BLSE. 
Conclusion: Le taux de portage fécal des E-BLSE chez ces patients hospitalisés était très élevé, mais aucun 
facteur n'était associé à leur portage. La mise en œuvre de mesures de contrôle et de prévention des infections 
et la surveillance sont nécessaires pour limiter la propagation de ces pathogènes résistants au sein du CHU SO 
voire des établissements de santé. 
 
Mots-clés: Portage fécal; BLSE; Entérobactéries; patients hospitalisés; Togo 
 

Introduction: 

 Extended spectrum β-lactamase pro- 
ducing Enterobacteriaceae (ESBL-PE) are am- 
ong the most important pathogens causing 
infections in both the community and hospital 
settings in recent years (1,2). Even in the 
absence of infection, colonization with the 
extended-spectrum β-lactamase (ESBL) pro- 

ducing bacteria is a strong cause for concern 
(3,4). Among them, Klebsiella pneumoniae 
and Escherichia coli represent the most fre- 
quently isolated ESBL-PE worldwide but the 

ESBLs are also identified in several other 
bacterial species (5).    

 In the hospital settings, gastrointes- 
tinal carriage of ESBL is the main reservoir of 
these organisms, and is associated with high 
risk for developing self and cross infections 
(6). This is a global issue because infections 
caused by ESBL producing clinical isolates are 
associated with high mortality, increased len- 

gth of hospital stays and health care cost, 
and longer duration of antibiotic therapy, 
when compared to infections caused by non-
ESBL producing pathogens (7). Furthermore, 
ESBL-PE pose significant therapeutic chal-                  
lenge in daily management of infectious dis- 
eases due to their resistance to additional 

classes of antibiotics, thereby reducing the 
effectiveness of alternative antimicrobial regi- 
mens (8,9). The co-existence of multiple 
ESBLs in the same clinical strain including 
AmpC beta-lactamases, carbapenemases and 
other antibiotic resistance plasmid determi- 
nants further creates therapeutic challenges 

(10).  
 Faecal carriage of ESBL-PE has been 
increasingly reported worldwide over the last 
decade, with the highest ESBL-PE carriage 
rates being reported in Asia (11), while car- 
riage rates are lower in Europe and North 

America (12,13). Some studies in Africa have 

investigated and reported faecal carriage 
rates of ESBL-PE in the community and in 
hospitalized patients in Chad, Mauritania, 
Cameroon, Ethiopia, and Burkina Faso (14-
18).                        
 In Togo, some researchers have des- 

cribed the phenomenon of bacterial resis- 
tance due to ESBLs in the hospital envi- 
ronment from laboratory stains but carriage 
of ESBL among patients have not been 
investigated (19,20). The objectives of this 
study therefore, are to investigate faecal 
carriage of ESBL-PE among hospitalized pat- 

ients, determine factors associated with their 
carriage, and perform antimicrobial suscepti- 
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bility on isolated ESBL-PE strains in Sylvanus 

Olympio Teaching Hospital in Lomé, Togo. 
 

Materials and method:  
 
Study area 
 The Sylvanus Olympio Teaching Hos- 
pital (CHU SO) is located in Gulf 4 munici- 
pality of big Lome autonomous district (1.5 
million inhabitants). It is a national bench- 
mark establishment, with a capacity of 1,138 

beds. CHU SO is the largest University affi- 
liated teaching hospital in Togo, where pat- 
ients from different parts of the country are 
referred for further management. The various 
technical wards are functionally and admini- 

stratively organized into seven departments; 

medicine and medical specialties, surgery 
and surgical specialties, paediatrics, gynaeco-
obstetrics, laboratories, medical imaging, pr- 
eventive medicine and public health. The 
samples were analysed at the bacteriology 
laboratory of the hospital.  
 
Study design and participants  

 This was a cross-sectional study con- 
ducted from September to November 2019 
on 105 randomly selected volunteer hospita- 
lized patients after obtaining their consent to 
participate in the study. Inclusion criteria for 
study participants were all hospitalized pat- 
ients including children and adult patients 

who have been admitted for ≥ 48 hours, and 
who consented to participate in the study. 
Participants were selected from eight hospita- 
lization wards; military flag, medicine, neuro- 
logy, polyvalent reanimation, gynaecology 
and obstetrics, traumatology, visceral surgi- 

cal, and paediatrics.  
 
Ethical approval 

 Ethical approval for the study was 
obtained from the Scientific and Ethical Com- 
mittee of the Health Research Ethics Com- 
mittee (048/2019/CBRS) of Health Ministry of 
Togo. Written informed consent of each adult 

participant and from parent or guardian of 
children were obtained. The confidentiality of 

data obtained was assured. 
 
Data and sample collection 

 Socio-demographic data and risk fac- 
tors were collected from patients using a self-

administered questionnaire. The socio-demo- 
graphic information collected included age, 
gender, place of residence, and education 
level, while information on risk factors for 
carriage of ESBL included length of hospita- 
lization, hospitalization in the previous year, 
and antimicrobial use in the previous three 

months before the study. Rectal sample was 
collected from each participant using a cotton 
swab, and transported to the laboratory 
within 30 minutes of collection. 

Bacteriological analysis 

 Briefly, each rectal swab was placed 
in an enrichment broth (thioglycolate broth) 
and incubated for 5 hours at 37°C. A loop-full 
culture from enrichment broth was streaked 
onto selective BCP lactose agar containing 6 

µg/l cefotaxime, and incubated aerobically at 
37°C for 18-24 hours.     
 ESBL-producing strains of Enterobac- 
teriaceae which grow on selective BCP agar 
were selected according to their morpholo- 
gical appearance and re-isolated on Uriselect 

4 medium for identification while non-ESBL-
producing strains will not grow on this selec- 
tive medium. Escherichia coli appeared pink 
in colour on Uriselect medium. Other isolates 
were identified to species level using com- 

mercial API 20E gallery (BioMérieux, France). 
 
Antimicrobial susceptibility testing (AST)  

 Antimicrobial susceptibility testing of 
Enterobacteriaceae isolates was performed 
using the Kirby Bauer disk diffusion method 
on Mueller Hinton agar following standard 
zone size interpretative criteria recommended 
by the 2019 CASFM-EUCAST (European Com- 
mittee of Antibiotic Susceptibility Testing) 

(21). Four identical colonies from overnight 
culture on Mueller-Hinton (MH) medium was 
picked using sterile Pasteur loop and emul- 
sified in 5 ml of sterile normal saline and the 
inoculum density was adjusted to equal that 
of 0.5 McFarland turbidity standards (~1.5 x 

108 CFU/ml). Using a sterile swab, the ino- 
culum was spread on Mueller Hinton agar and 
allowed to dry. Antimicrobial discs (Oxoid, 
UK) were placed on the medium 30 mm apart 
and 15 mm away from the edge of the plate, 
and incubated at 37°C for 24 hours to obtain 
a lawn culture growth. The inhibition zone 

diameter (in mm) was measured with a cali- 
brated ruler and interpreted according to the 
recommendations of 2019 EUCAST (21).  
 The isolates were tested against a 
panel of 21 antimicrobials in different classes 
that are commonly used to treat human bac- 
terial infections, and includes; ampicillin 10µg,  

ticarcillin 75µg, amoxicillin+clavulanic acid 30 
µg, ticarcillin+clavulanic  acid 85µg, cefoxitin 

30µg,  piperacillin 30µg,  piperacillin+tazoba- 
ctam 36µg, ceftazidime 10µg,  ceftriaxone 30 

µg, aztreonam 30µg, cefepime 30µg,  imipe- 

nem 10µg,  ertapenem 10µg,  amikacin 15µg, 

gentamicin 10µg, chloramphenicol 30µg, 
sulfamethoxazole-trimethoprim 25µg, nalidixic  
acid 30µg,  ciprofloxacin 5µg,  levofloxacin 5 
µg, and fosfomycin 200µg. A standard refe- 
rence strain of Escherichia coli ATCC25922 
(which is sensitive to all the tested anti- 

microbial agents) was used as control strain.  
 
Detection of ESBL by double disk method  

 All isolated strains of Enterobacteria- 
ceae were tested for ESBL production by the 
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double disk method (21). Combination disks 

of amoxicillin+clavulanic acid (20+10µg) or 
ticarcillin+clavulanic acid (75+10µg) was ap-
plied to the center of Mueller-Hinton agar 
that has been inoculated with the test strain. 

Ceftazidime (10µg) and cefepime (30µg) 
disks frame the ticarcillin+clavulanic acid disk 
30 mm apart from each other and 15 mm 
from the edge of the plate. After 18-24 hours 
of incubation at 37°C, isolate that showed 
increase of ≥ 5mm in the zone of inhibition of 
the combination disks in comparison to that 

of the ceftazidime and cefepime disk was 
considered an ESBL. Escherichia coli ATCC 
25922 and Klebsiella pneumoniae ATCC 
700603 were used as negative and positive 
control strains, respectively.  

 
Statistical analysis of data 

 Data were entered into Excel soft- 
ware. Statistical analysis was performed 
using SPSS software (IBM SPSS Statistics 21, 
Armonk, NY). Chi-square test at 5% level of 
significance was used to assess the preva- 
lence differences. Multivariate logistic regres- 
sion analyses were performed to investigate 

the risk factors associated with ESBL-PE 
carriage including calculation of the Odd ratio 
(OR) and 95% Confidence Interval (CI). A 
threshold of p value < 0.05 was considered 
significant for multivariate analyses, and also 
if OR is > 1 and value of 1 is not included in 

the CI range. 

  

Results:  
 
Socio-demographic and clinical characteristics 
of study participants 

 Of the total of 105 participants, 46 

(43.8%) were males while 59 (56.2%) were 
females. The age of the participants ranged 
from 1 month to 80 years with a median age 
of 40 years. A total of 49 (46.7%) partici- 
pants had secondary school education, 65 
(61.9%) had been hospitalized for more than 
7 days, 14 (13.3%) had been hospitalized in 

the year preceding current hospitalization, 
and 47 (44.8%) had used antibiotics within 3 

months preceding hospitalization (Table 1). 
 
Carriage rate of Enterobacteriaceae isolates 

 Escherichia coli (69.5%, n=73), follo- 
wed by K. pneumoniae (22.9%, n=24) and 

Enterobacter cloacae (3.8%, n=4) were the 
most  frequently isolated  Enterobacteriaceae  
 
 

from the rectal specimens (Fig. 1). The carri- 

age rate of ESBL-producing Enterobacteria- 
ceae was 80.9% (n=85) of the 105 hospita- 
lized patients while 19.1% (n=20) were 
carrier of non-ESBL-producing Enterobacte-      

riaceae. In 19 (22.4%) patients who carried 
ESBL-PE, association of two strains (21.2%) 
and three ESBL bacteria was found, with E. 
coli and K. pneumoniae association being the 
most frequent (Table 2).  
 

Carriage rate of ESBL-PE according to the 
hospitalization department 

 The carriage rate of ESBL-PE by ward 
in the hospital is shown in Table 3. Carriage 

rates were highest among patients in poly- 
valent intensive care unit (100%) and in the 

traumatology and medicine wards, with over 
90% ESBL-PE carriage rate each.  
 

Factors associated with carriage of ESBL-PE  

 Statistical analysis in Table 1 showed 
that no socio-demographic characteristic (ge- 
nder, age group, educational level) or risk 

factor (length of hospitalization, previous 
hospitalization, use of antibiotics in preceding 
3 months), was significantly associated with 
carriage of ESBL-PE in the study population 
(p>0.05 for all analyses).  

Resistance profiles of isolates  

 The antimicrobial resistance profile of 
ESBL-producing E. coli, K. pneumoniae, and 
E. cloacae showed that they were 100% resi- 

stant to ampicillin, ticarcillin, piperacillin, cef- 

tazidime, ceftriaxone, aztreonam and cefe- 
pime. Escherichia coli isolates showed high 
resistance of over 70% to amoxycillin+clavu- 
lanic acid (72.6%), ticarcillin+clavulanic acid 
(82.2%), sulfamethoxazole - trimethoprim 
(86.3%), nalidixic acid (83.6%), ciprofloxacin 
(84.9%) and levofloxacin (76.7%). However, 

resistance rate of E. coli isolates was less 
than 50% to piperacillin+tazobactam (30.1%) 

cefoxitin (30.1%), chloramphenicol (26.0%), 
gentamicin (49.3%), imipenem (5.5%), and 
ertapenem (21.9%). Klebsiella pneumoniae 
isolates showed high resistance of over 50% 

to piperacillin+tazobactam (66.7%), ciproflo- 

xacin (91.7%), levofloxacin (79.2%), nali- 
dixic acid (54.2%), chloramphenicol (54.2%), 
gentamicin (95.8%), and sulfamethoxazole-
trimethoprim (88.9%), but low resistance to 
cefoxitin (20.8%), However, both E. coli and 
K. pneumoniae isolates were 100% sensitive 

to amikacin and fosfomycin (Table 4). 
 

 

 

 

 

  



Faecal carriage of ESBL-producing Enterobacteriaceae   Afr. J. Clin. Exper. Microbiol. 2022; 23 (1) : xxxx  
 

 

Table 1: Socio-demographic and clinical characteristics of participants with respect to carriage of Enterobacteriaceae 

Characteristics ESBL carriers                 

n (%) 

Non-ESBL carriers             

n (%) 
p value X2 OR                       

(95% CI) 

Age group (years) 

˂ 20 

20-29 

30-39 

40-49 

50-59 

≥ 60 

21 (25.0) 

11 (13.0) 

11 (13.0) 

13 (15.0) 

10 (12.0) 

19 (22.0) 

3 (15.0) 

3 (15.0) 

1 (5.0) 

5 (25.0) 

4 (20.0) 

4 (20.0) 

0.6437 3.366 NA 

Gender 

Female 47 (55.0) 12 (60.0) 0.8956 0.01721 0.8246                

(0.3058 - 2.223) 
Male 38 (45.0) 8 (40.0) 

Education level 

Less than Secondary 44 (52.0) 12 (60.0) 0.6780 0.1723 0.7154                 

(0.2656 – 1.927) 
Secondary and above 41 (48.0) 8 (40.0) 

Length of hospitalization  

≤ 7 days 29 (34.0) 11 (55.0) 0.1404 2.174 0.4237                 

(0.1576 – 1.139) 
> 7 days 56 (66.0) 9 (45.0) 

Previous hospitalization in preceeding year 

No 75 (88.0) 16 (80.0) 0.5424 0.3712 1.875                      

(0.5217 – 6.739) 
Yes 10 (12.0) 4 (20.0) 

Antimicrobial use in the previous 3 months 

No 45 (53.0) 13 (65.0) 0.4679 0.5269 0.6058                      

(0.2200 – 1.668) 
Yes 40 (47.0) 7 (35.0) 

X2=Chi square; OR=Odds Ratio; NA=Not Applicable; n=no of participants; CI=Confidence Interval; ESBL=Extended Spectrum Beta Lactamase 

 

 
 

Fig 1 : Frequency distribution of Enterobacteriaceae isolates among hospitalized patients at Sylvanus Olympio Teaching Hospital 

in Lomé, 2019 
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Table 2: Multiple Enterobacteriaceae isolates in hospitalized patients at Sylvanus Olympio Teaching Hospital, Lomé, 2019 

Bacteria N Percentage 

Escherichia coli, Klebsiella pneumoniae 10 11.8 
Escherichia coli, Escherichia coli 3 3.5 
Escherichia coli, Enterobacter cloacae 1 1.2 
Escherichia coli, Morganella morganii 1 1.2 
Escherichia coli, Citrobacter diversus 1 1.2 
Klebsiella pneumoniae, Enterobacter cloacae 1 1.2 
Klebsiella pneumoniae, Citrobacter freundii 1 1.2 
Escherichia coli, Klebsiella pneumoniae, 
Enterobacter cloacae 

1 1.2 

 N=no of hospitalized patients 

 

Table 3: Distribution of ESBL-PE carriage rate in hospitalized patients at Sylvanus Olympio Teaching Hospital in 2019 

Ward/unit  ESBL producing Enterobacteriaceae 

Negative Positive 

N % N % 
Military  6 46 7 54 

Medicine 1 8.3 11 91.7 
Neurology 4 30.8 9 69.2 
Polyvalent reanimation 0 0 7 100 
Gynaecology 3 20.0 12 80.0 
Traumatology 1 7.1 13 92.9 
Visceral surgical 2 16.7 10 83.3 
Paediatric 3 15.8 16 84.2 

 N=no of hospitalized patients; ESBL Extended Spectrum Beta-Lactamase 

 

Discussion: 

 Colonisation with ESBL-PE is a risk 
factor for ESBL-PE infections, which are asso- 
ciated with difficulty in initiating effective 

treatment, prolonged hospitalization, increa- 
sed healthcare costs, morbidity and mortality 
(22). Our study recorded high faecal carriage 
rate (80.9%%) of ESBL-PE in hospitalized 
patients in Lomé, Togo, which agrees with 
reports of high intestinal carriage of ESBL-PE 

in sub-Saharan Africa countries such as 
Burkina Faso (70%), Chad (51%), and 
Tanzania (59.7%) (14,18,23,24). Desta et 
al., (17) in Ethiopia and Kurz (15) in Rwanda 
also reported high colonisation rates of 52% 
and 50% respectively in their studies. The 
findings of our study and those of others 

could be explained by high antibiotic consum- 
ption that favors selection of antibiotic resis- 
tant bacteria (ARB) and/or high rate of in-

hospital acquisition of ARB that then colonize 
the patient’s intestinal tract (26,27). Several 
factors can contribute to high ARB selection 
in low-income countries, particularly from 

poor drug quality or inadequate posology, 
long treatment, increase antimicrobial use by 
healthcare professionals, unskilled practi- 
tioners, auto-medication (because antibiotics 
can be purchased without prescription), poor 
hygiene, resulting in the spread of resistant 

bacteria, and inadequate surveillance prog- 
rams (28-30). 
 Escherichia coli was the most freq- 
uently isolated ESBL-PE with 69.5% followed 
by K. pneumoniae 22.9%, which is similar to 

the findings from a study conducted in Chad 
(14) which reported ESBL-producing E. coli of 

69% and K. pneumoniae of 21%, and ano- 
ther study by Desta et al., (17) in Ethiopia, 
which reported 68% for E. coli and 32% for 

K. pneumoniae. Our attempt at investigating 
factors associated with faecal carriage of 
ESBL-PE among the subjects revealed that 
none of the characteristics or risk factors 

assessed was significantly associated with 
carriage. This finding differs from those of 
previous studies conducted in France (31) in 
which length of hospitalization and high anti- 
microbial consumption were identified risk 
factors, and that of Rubio-Perez in Spain (26) 

who also reported that previous hospitali- 
zation and antibiotic treatment were risk 
factors associated with faecal carriage of 
ESBL-PE among their patients. 
 In our study, most ESBL-PE isolates 
were resistant to three or more classes of 

antimicrobials, which included mainly quino- 

lones, aminoglycosides (except amikacin), 
and co-trimoxazole (trimethoprim-sulfame- 
thoxazole). We noticed high resistance rates 
of E. coli isolates to sulfamethoxazole-trime- 
thoprim, nalidixic acid and fluoroquinolones 
but low resistance rates to chloramphenicol 
(26.0%) and complete susceptibility (100%) 

to amikacin and fosfomycin. Cross-resistance 
of ESBLs to other drug classes such as amino- 
glycosides and fluoroquinolones has been 
previously documented (32,33). Findings 
from our study corroborated the Ethiopia 
study (17), which reported high co-resistance 

pattern to the to the antibiotic classes in all
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Table 4: Resistance profile of isolated strains from hospitalized patients in Sylvanus Olympio Teaching Hospital in Lomé, 2019 

 

tested isolates.    
 We also noticed resistance to carba- 
penems; imipenem (5.5%) and ertapenem 
(21.9%). Desta et al., (17) in Ethiopia simi- 

larly reported resistance to carbapenem in 
their study. Resistance to carbapenems can 
be explained by the increased use of this 
newer generation antimicrobials for the treat- 
ment of ABR infections caused by ESBL-PE in 
hospitals in the event of a therapeutic im- 
passe. Treatment of severe infections caused 

by ESBL producing E. coli and K. pneumoniae 
in hospitalized patients rely on carbapenems, 
which are the last resort antibiotics reserved 

for treatment of life-threatening infections. 
Infections caused by carbapenemase-produ- 
cing Enterobacteriaceae (CPE) are most diffi- 
cult to manage and are associated with high 

mortality rates (34). 
 Patients colonized with ESBL are at 
increased risk for invasive infections com- 
pared with non-colonized patients (35). If 
hand hygiene is not applied as recommen- 
ded, these resistant bacteria can spread from 
one patient to another through contaminated 

hands of healthcare workers. In the hospital 
setting, identification of patients colonized or 
infected with ESBL and adoption of preven- 

Antimicrobial class 

 

Antimicrobial disk Percentage of isolates resistant 

Escherichia 

coli                 

(n = 73) 

Klebsiella 

pneumoniae                        

(n = 24) 

Enterobacter 

cloacae           

(n = 4) 

Beta – lactams Ampicillin (10µg) 100 100 100 

Amoxicillin-Clavulanic acid (20-10μg) 72.6 0 100 

Ticarcillin (75µg) 100 100 100 

Ticarcillin-Clavulanic acid (75-10µg) 82.2 0 100 

Piperacillin (30µg) 100 100 100 

Piperacillin-Tazobactam (36µg) 30.1 66.7 75 

Cefoxitin (30µg) 30.1 20.8 75 

Ceftazidime (10µg) 100 100 100 

Ceftriaxone (30µg) 100 100 100 

Cefepime (30µg) 100 100 100 

Aztreonam (30µg) 100 100 100 

Imipenem (10µg) 5.5 8.3 25 

Ertapenem (10µg) 21.9 29.2 50 

Aminoglycosides Amikacin (30µg) 0 0 0 

Gentamicin (10µg) 49.3 95.8 100 

Sulfonamides and 

associates 

Sulfamethoxazole-Trimethoprim 

(27.75/1.25µg) 86.3 100 100 

Phenicols Chloramphenicol (30µg) 26.0 54.2 75 

Quinolones and 

Fluoroquinolones 

Nalidixic Acid (30µg) 83.6 54.2 25 

Ciprofloxacin (5µg) 84.9 91.7 50 

Levofloxacin (5µg) 76.7 79.2 25 

Other family Fosfomycin (200µg) 0 0 25 



Faecal carriage of ESBL-producing Enterobacteriaceae   Afr. J. Clin. Exper. Microbiol. 2022; 23 (1) : xxxx  
 

 

tive measures such as hand hygiene, and 

isolation in a single-patient room, is impor- 
tant to prevent cross-transmission and red-           
uce morbidity and healthcare costs (36). 
Result from our study provides a baseline 

data necessary to conduct larger studies 
involving molecular characterization of resis- 
tant strains to identify the source, types and 
the pattern of spread of antimicrobial resis- 
tance in Sylvanus Olympio Teaching Hospital. 
 

Conclusion: 
 
 This study revealed high faecal carri- 
age rate of ESBL-PE among hospitalized pati- 
ents in Sylvanus Olympio Teaching Hospital, 

Lome, Togo, especially among those admit- 

ted into polyvalent reanimation unit. None of 
the characteristics or risk factors assessed 
was significantly associated with faecal car- 
riage of ESBL-PE. Routine infection preven- 
tion strategies such as rational use of anti- 
microbial agents, compliance with hand hygi- 

ene practices and surveillance of antimicro- 
bial resistance (AMR) are urgently needed to 
prevent and control the spread of AMR patho- 
gens in healthcare facilities. 
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