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The emergence and persistence of multidrug-resistant (MDR) diarrheagenic Escherichia coli (DEC) causing acute diarrhea is a 
major public health challenge in developing countries. The aim of this study was to evaluate the resistance phenotypes of DEC 
isolated from stool samples collected from children less than 5 years of age with acute diarrhea living in Ouagadougou/Burkina 
Faso. From August 2013 to October 2015, this study was carried out on 31 DEC strains of our study conducted in “Centre Médical 
avec Antenne Chirurgicale (CMA)” Paul VI and CMA of Schiphra. DEC were isolated and identified by standard microbiological 
methods and polymerase chain reaction (PCR) method was used to further characterize them. Antimicrobial susceptibility testing 
was done based on the disk diffusion method. DEC isolates were high resistant to tetracycline (83.9%), amoxicillin (77.4%), 
amoxicillin clavulanic acid (77.4%), piperacillin (64.5%), and colistin sulfate (61.3%). The most resistant phenotype represented 
was the extended spectrum β-lactamase (ESBL) phenotype (67.7%). Aminoglycosides were 100% active on enteroinvasive E. coli 
(EIEC) and enterohemorrhagic E. coli (EHEC). All the DEC isolates exhibited absolute (100%) sensitivity to ciprofloxacin. Mon-
itoring and studying the resistance profile of DEC to antibiotics are necessary to guide probabilistic antibiotic therapy, especially 
in pediatric patients.
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Introduction

Infant diarrheal diseases are still a major public health 
problem today [1]. Among etiologic agents susceptible 
to incrimination in tropical areas, Escherichia coli 
pathovars are frequently responsible for gastroenteritis 
in children [2]. Generally, antibiotic therapy is not sys-
tematic in case of infantile diarrhea with bacterial etiol-

ogy. However, when antibiotics are used, the choice of 
anti biotic is often diffi cult due to the emergence of re-
sistance to fi rst-line antibiotics (chloramphenicol, trim-
ethoprim–sulfametoxazole, tetracycline, and penicillin 
A) [3]. In view of this, the treatment of gastroenteritis 
caused by E. coli is mainly based on the use of third 
generation cephalosporins (C3G), aminoglycosides, and 
quinolones.
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However, these antibiotics also become ineffective in 
the management of these conditions. The current context 
for the emergence of bacterial resistance is of increasing 
concern. In fact, the fi ght against antibiotic resistance is 
the public health issue highlighted in recent years and is 
one of the priorities of the World Health Organization 
[4]. Despite progress in improving child health since the 
1980s, diarrhea still accounts for 17% of deaths among 
children less than 5 years of age [5]. Furthermore, diar-
rhea continues to be one of the main reasons for consul-
tation and hospitalization in Burkina Faso, with a still 
high mortality rate among children less than 5 years of 
age [6–8]. Given this situation, this study was under-
taken to determine the resistance phenotypes of E. coli 
strains responsible for gastroenteritis in children less 
than 5 years of age in Ouagadougou, Burkina Faso.

Materials and methods

Study area and target population

Ouagadougou, the capital city of Burkina Faso, is com-
posed of 30 districts. “Centre Médical avec Antenne 
Chirurgicale” (CMA) Paul VI or CMA of Schiphra re-
ceived most of residents with low and middle incomes care 
seeking for health care services. This study was conducted 
between August 2013 and October 2015 in CMA Paul VI 

and CMA of Schiphra located in peripheral areas and in the 
city center of Ouagadougou (Fig. 1). The choice of these 
health centers is justifi ed by the fact that they are located 
in different environments. The study population consisted 
of children less than 5 years of age with acute diarrhea and 
who were hospitalized or visited the health center as outpa-
tient. Any child over the age of 5 years was excluded from 
the study.

Sample collection

Three hundred and fi fteen (315) stool samples were col-
lected in sterile containers and transported to the dedi-
cated laboratory (“Laboratoire de Biologie Moléculaire, 
d’Épidémiologie et de Surveillance des Bactéries et vi-
rus Transmissibles par les Aliments (LaBESTA)/Centre 
de Recherche en Sciences Biologiques, Alimentaires et 
 Nutritionnelles (CRSBAN)/Université Ouaga I, Pr Joseph 
KI-ZERBO”) within 24 h in a cool box at +4 °C for im-
mediate analysis.

Isolation and identification of DEC

Stool samples were plated on eosin methylene blue agar 
(Liofi lchem, Italy) and the plates incubated at +37 °C for 
18–24 h. After incubation, the suspected E. coli colo-

Fig. 1. Sampling sites in Ouagadougou (Source: BNDT, date: 30. 07. 2016, real: Ali Konaté)
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nies (dark purple colonies with a metallic sheen) were 
selected and streaked onto Mueller Hinton agar plate 
(Liofi lchem, Italy). Confi rmation was carried out by a 
biochemical microbiology method based on negative 
urease (Bio-Rad, France), negative citrate (Liofi lchem, 
Italy), positive indole (Bio-Rad, France), positive lactose 
(Liofl chem, Italy), and positive orthonitrophenyl-β-D-
galactopyranoside (ONPG) (bioMerieux, France). E. coli 
strains isolated were confi rmed by API 20E (bioMérieux, 
France). The 16-plex polymerase chain reaction (PCR) 
was used to characterize the fi ve main pathogroups of 
E. coli as described by Antikainen et al. [9].

Antimicrobial susceptibility testing

Thirty-one (31) diarrheagenic Eschericia coli (DEC) 
were subjected to the antimicrobial susceptibility test-
ing. It was carried out by disk diffusion method on 
Müller-Hinton agar (Liofi lchem, Italy) according to the 
recommendations of the European Committee on Anti-
microbial Susceptibility Testing (EUCAST) [10]. After 
depositing the antibiotics, the plates were incubated at 
+37 °C for 18–24 h. The diameters of the antibiotic sen-
sitivity halos were recorded according to the recommen-
dations of EUCAST. Intermediary (I) susceptibility of 
pathovars was classifi ed as resistant (R). According to 
EUCAST recommendations on antibiotics used in case 
of infection with enterobacteria and in view of the multi-
drug resistance observed in recent years, 19 antibiotics 
divided into 7 different families were tested. These in-
clude amoxicillin (25 μg), amoxicillin–clavulanic acid 
(20/10 μg), ceftriaxone (30 μg), cefotaxime (30 μg), ce-
fepime (30 μg), cefi xime (10 μg), piperacillin (75 μg), 
piperacillin–tazobactam (100 +10 μg), imipenem (10 μg), 
tetracycline (30 μg), chloramphenicol (30 μg), trime-
thoprim–sulfametoxazole (1.25 ± 23.75 μg), aztreonam 
(30 μg), colistin sulfate (50 μg), ciprofl oxacin (5 μg), 
nalidixic acid (30 μg), gentamycin (15 μg), netilmicin 
(10 μg), and tobramycin (10 μg) (Bio-Rad, France).

Antibiotyping method

The antibiotyping method involves the simultaneous 
presence of one or more antibiotic resistance markers. A 
strain may not wear a resistance marker or wear one or 
more [11]. When studying the susceptibility of a strain to 
several antibiotics, its resistance phenotype to antibiotics 
was determined. If the strain expresses only natural resis-
tances, it is said to belong to the “wild” or sensitive phe-
notype. If its acquired resistances have changed its sen-
sitivity, it expresses a “phenotype of resistance” that can 
be identifi ed and whose mechanism must be determined. 
This phenotype is often referred to as initials of antibiot-
ics that have become inactive. A strain is described as 
multidrug resistant when it is resistant to three antibiotics 
of different families [12–14].

Phenotypic detection of ESBL

Strains that were β-lactams resistant were subjected to 
investigation of extended spectrum β-lactamase (ESBL) 
activity according to the recommendations of EUCAST 
[10]. A disk of amoxicillin– clavulanic acid and two disks 
of third generation cephalosporins (C3G) (ceftriaxone and 
cefotaxime) were placed on the bacterial plate separated 
by a distance of 2 to 3 cm from one another. The presence 
of ESBL is indicated by a syngergetic effect between the 
disks, giving rise to an extended halo with the appearance 
of a “champagne cork” of keyhole.

Statistical analysis

The Fisher’s exact test with two-tailed p of Open Epi ver-
sion 7.1.2.0 was used to determine the statistical signifi -
cance of the results. A p value of <0.05 was considered 
statistically signifi cant.

Ethical considerations

Permission to conduct the study was obtained from the 
hospital authorities of Burkina Faso, and informed verbal 
consent was obtained from the parents/guardians of every 
child before sample collection. The study protocol was ap-
proved by the National Ethical Committee(s) of Burkina 
Faso (N° 2009-39).

Results

Epidemiology of antibiotics resistance

A total of 31 E. coli pathovars (enteropathogenic E. coli 
[EPEC] [n = 8; 25.8%], enterohemorrhagic E. coli [EHEC] 
[n = 3; 9.67%], enteroinvasive E. coli [EIEC] [n = 4; 
12.9%], enteroaggregative E. coli [EAEC] [n = 15; 48.4%], 
enterotoxigenic E. coli [ETEC] [n = 1; 3.2%]) were char-
acterized. Antimicrobial susceptibility testing  revealed 
that E. coli pathovars were the most resistant to the an-
tibiotics tested. However, according to the results, DEC 
strains exhibited high-level multidrug resistance. E. coli 
strains were resistant to tetracycline (83.9%), amoxicil-
lin–clavulanic acid (77.4%), amoxicillin (77.4%), piper-
acillin (64.5%), colistin sulfate (61.3%), and aztreonam 
(45.2%) (Fig. 2). Resistances were noted for C3G (ceftri-
axone [41.9%]) and aminoglycosides (netilmicin [12.9%] 
and tobramycin [22.6%]). Resistance to quinolones (nali-
dixic acid [19.4%]) and carbapenems (imipenem [16.1%]) 
was also noted. However, aminoglycosides (gentamicin, 
netilmicin, and tobramycin) were 100% active on EHEC 
and EIEC. All the DEC strains showed absolute (100%) 
sensitivity to ciprofl oxacin (Fig. 2). The prevalence of an-
tibiotics resistance was particularly high in children less 
than 2 years of age (Table 1).
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Epidemiology of resistance phenotypes observed

The results of the study show that 9/31 strains had a wild-
type β-lactam phenotype (29%), 26/31 had a wild-type 

aminoglycoside phenotype (83.9%), and 25/31 had a wild-
type quinolone phenotype (80.6%). The most resistant 
phenotype represented was the ESBL phenotype (21/31 
[67.7%]). Five strains had a carbapenemase phenotype 

Fig. 2. Antibiotic resistance profi le of the DEC strains. Legend: AMC = amoxicillin–clavulanic acid, AMX = amoxicillin, CTX = 
cefotaxime, ATM = aztreoname, IPM = imipenem, CRO = ceftriaxone, FEP = cefepime, CFM = cefi xime, TET = tetracycline, CHL = 
chloramphenicol, SXT = trimethoprim–sulfametoxazole CIP = ciprofl oxacin, NAL = nalidixic acid, CST = colistin sulfate, GMI = gen-
tamicin, TZP = piperacillin–tazobactam, PIP = piperacillin, NTM = netilmicin, TMN = tobramycin, I = intermediate, and R = resistant

Table 1. Distribution of resistance rates by age group

Antibiotics families Antibiotics

Resistance N (%)

Age groups (years)

(1–2) (2–3) (3–4) (4–5)

β-
la

ct
am

s

Penicillins AMC 15 (48.4) 6 (19.4) 1 (3.2) 2 (6.5)
AMX 15 (48.4) 6 (19.4) 1 (3.2) 2 (6.5)
PIP 13 (41.9) 4 (12.9) 1 (3.2) 2 (6.5)
TZP 10 (32.3) 2 (6.5) 0 (0) 0 (0)

C3G CRO 9 (29) 4 (12.9) 0 (0) 0 (0)
CFM 9 (29) 4 (12.9) 0 (0) 0 (0)
CTX 10 (32.3) 4 (12.9) 0 (0) 0 (0)

C4G FEP 10 (32.3) 4 (12.9) 0 (0) 0 (0)
Monobactam ATM 10 (32.3) 4 (12.9) 0 (0) 0 (0)
Carbapenems IPM 4 (12.9) 1 (3.2) 0 (0) 0 (0)

Quinolones NAL 5 (16.1) 1 (3.2) 0 (0) 0 (0)
Fluoroquinolones CIP 0 (0) 0 (0) 0 (0) 0 (0)
Cyclins TET 17 (54.8) 6 (19.4) 1 (3.2) 2 (6.5)
Phenicols CHL 9 (29) 3 (9.7) 0 (0) 2 (6.5)
Sulfamides SXT 11 (35.5) 3 (9.7) 0 (0) 3 (9.7)
Polymyxins CST 13 (41.9) 4 (12.9) 1 (3.2) 1 (3.2)
Aminoglycosides GMI 4 (12.9) 1 (3.2) 0 (0) 0 (0)

NTM 3 (9.7) 1 (3.2) 0 (0) 0 (0)
TMN 6 (19.4) 1 (3.2) 0 (0) 0 (0)

Legend: AMC = amoxicillin–clavulanic acid, AMX = amoxicillin, CTX = cefotaxime, ATM = aztreoname, IPM = 
imipenem, CRO = ceftriaxone, FEP = cefepime, CFM = cefixime, TET = tetracycline, CHL = chloramphenicol, 
SXT = trimethoprim–sulfametoxazole CIP = ciprofloxacin, NAL = nalidixic acid, CST = colistin sulfate, GMI = 
gentamicin, TZP = piperacillin–tazobactam, PIP = piperacillin, NTM = netilmicin, TMN = tobramycin, R = resis-
tant, C3G = 3rd generation cephalosporins, C4G = 4th generation cephalosporins, N = number of strains
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(16.1%) (3 EAEC [9.6%], one EPEC [3.2%], and one 
EHEC [3.2%]) (Table 2).

Discussion

The β-lactams (penicillins, cephalosporins, monobactam, 
and carbapenems) constitute the family of antibiotic most 
used in antibiotic therapy. The misuse of these antibiotics 
soon led to the emergence of resistance against these anti-
biotics. As regards penicillin resistance, the present study 
showed high resistance levels to amoxicillin (77.4%) and 
amoxicillin–clavulanic acid (77.4%). A similar level of 
resistance to amoxicillin–clavulanic acid (73.3%) was ob-
served in a recent study in Burkina Faso by Dembélé et al. 
[8]. However, another previous study carried out in 2011 
in Dar es Salaam, Tanzania, noted low resistance of E. coli 
to amoxicillin–clavulanic acid (7.8%) [15]. This shows an 
increase in the resistance rate to penicillins and the geo-
graphical disparity of resistances.

Another important observation in this study with the 
DEC isolates was that they were highly resistant to third 
generation cephalosporins used (particularly in children 
below 2 years). These resistances varied between 41.9% 
and 48.4%. Similar high prevalence of third generation 
cephalosporins antimicrobial resistance was been reported 
from younger children in Lusaka, Zambia [16]. However, 
low resistance to cefotaxime (4.7%) was observed in a 
previous study in Dar es Salaam, Tanzania [15]. Indeed, 
resistance to C3G/C4G from Enterobacteriaceae remains 
a major public health challenge with further increasing re-

sistance rates. This is particularly true because treatment 
of severe gastroenteritis is mainly based on two antibiot-
ics (C3G and fl uoroquinolones) [17]. In Burkina Faso, 
the treatment of severe gastroenteritis in children below 
2 years is based on β-lactams, particularly third generation 
cephalosporins (generally ceftriaxone). These increases in 
resistance may be attributed to the widespread misuse of 
these drugs. However, this resistance could be explained 
by the production of extended-spectrum β-lactamases and, 
to a lesser extent, plasmid cephalosporinases (AmpC) 
[17]. Generally, when children reach 6 months of age, 
their mothers begin to give them several foods in addition 
to breast-feeding. Otherwise, between 6 and 23 months of 
age, children are sent to the nursery (susceptibility to lack 
of hygiene). Previous studies have shown that milk [18] 
and meat [19] were common carriers of the main cepha-
losporins resistant E. coli. This beginning of environmen-
tal exposure and increased introduction of contaminated 
foods in younger children whose immune system is still 
developing could also explain this high resistance. Nev-
ertheless, the low resistance rate of E. coli in older chil-
dren (>2 years) could be associated with the development 
of  immunity. Older children have a higher chance than 
children below 2 years to get diarrhea from hand-contam-
ination, especially while playing on the ground, playing 
with their toys or other objects, and unknowingly putting 
their dirty fi ngers into their mouths. In addition, the risk 
of  ingesting contaminated materials is high, especially in 
un hygienic environments.

Monobactams (aztreonam) are β-lactams reserved for 
severe hospital infections. Resistance to these antibiotics 

Table 2. Distribution of resistance phenotypes prevalence by E. coli pathovars

Resistance phenotypes Prevalence of resistance phenotypes N (%) Total
N (%)

EPEC EHEC EIEC EAEC ETEC

PSβL 4 (12.9) 1 (3.2) 0 (0) 4 (12.9) 0 (0) 9 (29)
PBN 1 (3.2) 0 (0) 0 (0) 3 (9.7) 0 (0) 4 (12.9)
PHN 5 (16.1) 2 (6.4) 3 (9.7) 8 (25.8) 1 (3.2) 19 (61.2)
ESBL 2 (6.4) 1 (3.2) 4 (12.9) 5 (16.1) 0 (0) 12 (38.7)
ESBL+ CASE 0 (0) 0 (0) 0 (0) 1 (3.2) 1 (3.2) 2 (6.4)
ESBL+ carbapenemase 1 (3.2) 1 (3.2) 0 (0) 1 (3.2) 0 (0) 3 (9.7)
ESBL+ carbapenemase + KTGNt 0 (0) 0 (0) 0 (0) 1 (3.2) 0 (0) 1 (3.2)
ESBL+ carbapenemase + KTGNt + RCQ 0 (0) 0 (0) 0 (0) 1 (3.2) 0 (0) 1 (3.2)
ESBL + RCQ 1 (3.2) 0 (0) 0 (0) 1 (3.2) 0 (0) 2 (6.4)
PSA 6 (19.4) 3 (9.7) 4 (12.9) 12 (38.7) 1 (3.2) 26 (83.9)
KTGNt 1 (3.2) 0 (0) 0 (0) 2 (6.4) 0 (0) 3 (9.7)
PSQ 6 (19.4) 2 (6.4) 4 (12.9) 12 (38.7) 1 (3.2) 25 (80.6)
RCQ 1 (3.2) 1 (3.2) 0 (0) 3 (9.7) 0 (0) 5 (16.1)

Legend: PSβL = β-lactamins wild phenotype, PBN = low-level penicillinases, PHN = high-level penicillinases, CASE = cepha-
losporinases, ESBL = extended spectrum β-lactamases, PSA = aminoglycosides wild phenotype, KTGNt = cross-resistance 
phenotype with kanamycin–tobramicin–gentamicin–netilmicin, PSQ = quinolone wild phenotype, RCQ = cross-resistance 
phenotype to quinolones, EPEC = enteropathogenic E. coli, EHEC = enterohemorrhagic E. coli, EIEC = enteroinvasive E. coli, 
EAEC = enteroaggregative E. coli, ETEC = enterotoxigenic E. coli
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has begun to be observed in recent years. In the present 
study, E. coli strains were resistant to aztreonam (45.2%). 
These results confi rm those of Nordmann and Carre [20] 
who also noted aztreonam-resistant phenotypes. Indeed, 
strains that had this aztreonam-resistant phenotype pos-
sessed both the Klebsiella pneumoniae Carbapenemsa 
(KPC) gene [20]. Resistance to this anti biotic could be ex-
plained by genetic mutations [21].

The present study unraveled 5 multiresistant E. coli 
isolates that exhibited ESBL and/or kanamycin–tobrami-
cin–gentamicin–netilmicin (KTGNt), “Résistance croisée 
aux quinolones” (RCQ) phenotype in addition to their 
carbapenemase phenotype. Previous studies have shown 
that most of the E. coli strains that produce carbapenemase 
(KPC) also express other β-lactamases, including many 
types of ESBL (Temoniera [TEM], Suplhydryl Variable 
[SHV], Cefotaximase-Munich [CTX-M]) and possess a 
certain degree of resistance by impermeability [22]. Resis-
tance to carbapenems in enterobacteria is essentially due 
to two mechanisms, both of which involve β-lactamases. 
The fi rst mechanism associates the production of a chro-
mosomal (AmpC)/plasmid cephalosporinase or ESBL 
with a quantitative or qualitative decrease in the expres-
sion of transmembrane proteins, such as porins [20]. The 
occurrence of the ESBL phenotype of E. coli strains is thus 
an important problem requiring special attention.

The phenotypic analysis of E. coli was in favor of a 
production of ESBL, i.e., 21/31 (67.7%). This rate of oc-
currence of ESBL isolates in children less than 5 years 
of age is comparable to those reported in Guinea-Bissau 
(32.6%) by Isendahl et al. [23] and Burkina Faso (38.3%) 
by Dembélé et al. [8]. The emergence and subsequent 
spread of ESBLs, the fi rst mechanism involved in the re-
sistance of enterobacteria to β-lactams, are strictly linked 
to their sequence of introduction into the therapeutic arse-
nal and to the consumption of the various β-lactams.

In the present study, resistances to quinolones (nali-
dixic acid [19.4%]) were observed. Extensive multidrug 
resistance to nalidixic acid for E. coli has been reported 
in many countries around the world [8, 24]. However, 
the geographical distribution of these resistances is very 
heterogeneous [3]. With respect to fl uoroquinolones, the 
study of antibiotic resistance found no pathogenic E. coli 
strain resistant to ciprofl oxacin. This confi rms the re-
sults of the study in children in Dar es Salaam, Tanzania 
by Moyo et al. [15]. However, another study on isolated 
E. coli strains in adults (15–65 years) showed that cipro-
fl oxacin resistance was increasing over time (5.51%, 6%, 
7.3%, 8.1%, 9.4%, 10.3%, and 9.9% in 2004, 2005, 2006, 
2007, 2008, 2009, and 2010), respectively, compared to 
0% in this study [25]. The effi cacy of fl uoroquinolones 
may be explained by the fact that ciprofl oxacin is not 
recommended in children. However, in the case of mul-
tidrug resistance, their prescription in the short term, 
seeing as a single dose is possible in a pediatric setting. 
Indeed, there is a need for continuous monitoring to the 
potential development of resistance to this  antibiotic 
family.

High prevalence of resistance to tetracycline, colistin 
sulfate, trimethoprim/sulfamethoxazole, and chloram-
phenicol was also found in children less than 2 years of 
age compared to older ages (Table 1). A similar study, 
conducted in Northern Ghana, showed resistance to tet-
racycline (98%), trimethoprim/sulfametoxazole (90%), 
and chloramphenicol (51%) more frequently among iso-
lates obtained from infants (<1 year) when compared with 
older children (1–4 years) [26]. Resistance to colistin sul-
fate  antibiotics was also observed in China among E. coli 
isolates obtained from infants when compared with older 
children [27]. However, in the pediatric patients, colistin 
was effective for the treatment of life threatening gram-
negative infections caused by bacteria that were resistant 
to multiple antimicrobial agents in Turkey [28]. Resis-
tance to polymyxins (colistin sulfate) mainly depends on 
modifi cation of lipopolysaccharide (LPS), which is often 
chromosomally mediated [29]. The high proportions of 
resistance to tetracycline (which is generally not used in 
children) in samples from children (<2 years) indicate the 
acquisition of resistant bacteria by the children rather than 
resistance induced through antimicrobial treatment.

Aminoglycosides are among the antibiotics used in 
the management of E. coli gastroenteritis. The present 
study found resistance to tobramycin (22.6%), gentami-
cin (16.1%), and netilmicin (12.9%). A previous study in 
Spain in children less than 5 years of age revealed low re-
sistance to tobramycin (2.4%) and gentamicin (2.4%) [30]. 
In addition, low levels of resistance to gentamicin (3.8%) 
were also found in 2011 [25]. This increase in resistance 
to aminoglycosides over the years in children could be ex-
plained by the selection pressure by antibiotics and cross-
transmission, two factors that fuel bacterial resistance.

From this study, high prevalence of multidrug-resistant 
(MDR) E. coli was found in children. Similarly, high pro-
portions of MDR E. coli isolates in children were reported 
in Nigeria [31], Zimbabwe [32], Ethiopia [33, 34], Kenya 
[35], South India [36], and Ghana [37]. The prevalence 
of resistance to antibiotics was very high in children less 
than 2 years of age compared to older ages groups of chil-
dren. The high rate of resistant bacteria (no resistance to 
ciprofl oxacin, which is generally not used in children) in 
samples from this age groups of children indicate that the 
resistance was induced through antimicrobial treatment. 
It has been previously suggested that resistance levels are 
likely to be higher in those communities with a higher pro-
portion of young children because of their high consump-
tion of antibiotics [38].

Conclusion

In the present study, the fi ve strains of carbapenemase 
phenotype had both the ESBL phenotype and/or KTGNt, 
RCQ favoring the risks of therapeutic deadlock. Anti-
biotic resistance is a public health issue and of particular 
concern when it affects carbapenems, quinolones, amino-
glycosides, and molecules of choice for the treatment of 
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multidrug-resistant bacterial infections. Unlike other anti-
biotics, no strain of pathogenic E. coli resistant to cipro-
fl oxacin was found during the study. Ciprofl oxacin is an 
antibiotic not recommended to children, which confi rms 
that bacterial resistance is due, on the one hand, to the 
selection pressure exerted by the antibiotics and on the 
other hand to the cross-transmission of these multidrug 
resistant strains. Antibiotic resistance is therefore a factor 
of persistence of E. coli responsible for gastroenteritis in 
Burkina Faso. Antimicrobial resistance therefore needs the 
dynamism of research in Burkina Faso and a reinforce-
ment of collective and multidisciplinary actions for a bet-
ter effi ciency. If the activity of existing antibiotics is to 
be safeguarded, the spread of E. coli resistant must be 
tackled by improving individual, collective, and hospital 
hygiene. Phenotypic methods such as the antibiogram are 
insuffi cient to study the antibiotics resistance mechanisms 
of bacteria; the spread of antibiotic-resistant bacteria and 
their corresponding genes must imperatively be two of 
the major challenges of the coming decades in developing 
countries, particularly in Burkina Faso by genotype meth-
ods. Given that genotypic methods are very costly and out 
of the ordinary routine for Sub-Saharan Africa, we propose 
that the Burkina Faso authorities focus on raising popu-
lation awareness of the rules of good practice and good 
use of antibiotics. To ensure compliance with antibiotics 
prescription standards within health facilities and establish 
an epidemiological surveillance system of antibiotic resis-
tance (national observatory) is therefore imperative.
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