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Abstract

Introduction: Diarrheal infections associated to multidrug resistant bacteria are a public health problem, particularly
in the tropics.

Objective: The aim of this study was to describe a Multidrug resistant strain of Escherichia coli (E. coli) isolated from
diarrheal stools.

Patients and methods: A sample of diarrheal stools from a 30 years old housekeeper patient was analysed at China-
Guinea Friendship Hospital of Kipé/Conakry. Parasitological examination by optical microscopy, followed by
bacteriological analysis were done. Cultures were carried out on different agar media. Bacterial identification,
antibiograms and minimum inhibitory concentrations (MIC) were performed using the Vitek 2 System.

Results: The isolated E. coli strain was sensitive only to 4 of 29 antibiotics tested including imipenem, ertapenem,
amikacin and nitrofurantoin. Intermediate sensitivity was detected towards minocycline. In contrast, this strain was
resistant to piperacillin, cefuroxime, cefuroxime axetil, cefixime, ceftriaxone, cefepime, aztreonam, meropenem,
levofloxacin, ofloxacin, tetracycline, tigecycline, chloramphenicol, trimethoprim, ampicillin, amoxicillin/clavulanic acid,
ticarcillin, piperacillin/tazobactam, cephalothin, cefotaxime, ceftazidime, gentamicin, tobramycin, nalidixic acid,
ciprofloxacin, ofloxacin and trimethoprim/sulfamethoxazole with high MICs.

Conclusion: The treatment of this multidrug-resistant Escherichia coli diarrheal infection requires appropriate
antibiotic therapy, based on the results of an accurate antibiogram to be performed with rapid means for better patient

care.
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1. Introduction

Escherichia coliis a Gram-negative bacterium belonging to the family of Enterobacteriaceae. It is a bacterial species often
associated with various infections in humans including diarrhea. E. coli is a commensal bacterium of the digestive tract
in humans and animals. However, some strains are pathogens associated with diarrhea but also with many infections
in humans particularly in developing countries [1-3].

The treatment of diarrheal diseases caused by Escherichia coli often requires antibiotic therapy. Today, many strains of
Escherichia coli have become multi-resistant to antibiotics. The acquisition in Escherichia coli of multi-drug-resistance
genes to antibiotics is generally at the origin of therapeutic failures worldwide but particularly in developing countries.
Indeed, in the developing countries the means of bacteriological diagnosis are limited with regard to the identification
and carrying out antibiograms.

In many developing countries, antibiotic therapy is carried out in an anarchic manner with an undetermined frequency
of cases of self-medication. Then development of antimicrobial resistance in Escherichia coli is a major concern
worldwide.

Multidrug-resistant Escherichia coli has become a major public health problem in Guinea as elsewhere in the world,
often leading to treatment failures with an enormous health burden [4-6].

Numerous data from the literature show that diarrhea is one of the ten main causes of death in the world and the second
in low-income countries in children under 5 years of age [7-8].

The aim of this present study was to describe a strain of Multidrug-resistant Escherichia coli to antibiotics isolated from
diarrheal stools in a 30-year-old woman at the China-Guinea Friendship Hospital of Kipé.

2. Material and methods

A sample of diarrheal stools from a 30-year-old female patient of a household profession was received on June 28,2019
at the Biomedical Laboratory of the China-Guinea Friendship Hospital in Kipé/Conakry for coprological examinations.
The interrogation showed that the patient had had more than six episodes of diarrhea in less than 24 hours.

The sample was subjected to parasitological examination by optical microscopy, followed by bacteriological analysis.
Bacterial culture was carried out on agar media: MacConkey (MC) agar, Salmonella-Shigella (SS) agar (bioMérieux,
France). The bacterial colonies isolated on MacConkey agar were subjected to identification and antibiograms using the
Vitek 2 Compact 15 automaton (bioMérieux, France). Vitek 2 GN cards were used for bacterial identification and Vitek
2 AST N233 and Vitek 2 AST XNO5 cards were used for antibiogram and determination of Minimum Inhibitory
Concentrations (MIC).

3. Results

The parasitological examination of the diarrheal stools analyzed was negative, whereas the bacteriological analysis of
these diarrheal stools allowed the isolation of the bacterial colonies on the nutrient agar and MacConkey agar media,
whereas the culture on the SS medium was sterile. Bacterial identification on the Vitek 2 Compact 15 automaton using
the Vitek 2 GN identification card revealed the presence of an Escherichia coli strain (Table 1). The antibiogram
performed using Vitek 2 AST N233 Compact 15 cards showed resistance to the majority of antibiotics tested with high
MICs (Table 1). The antibiogram carried out with the Vitek 2 AST XNO5 cards showed multi-resistance to almost all the
molecules tested with the exception of minocycline to which the strain of Escherichia coli had intermediate resistance
(Table 1).
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Table 1 Susceptibility profile of the strain of Escherichia coli isolated from diarrheal stools

Vitek 2 AST N233 Vitek 2 AST XNO5
Antibiotics Susceptibility (MIC : pg/1) Antibiotics Susceptibility (MIC : pg/1)
Ampicillin R>32 Piperacillin R>64
Amoxicillin/Clavulanic acid R=32 Cefuroxime R>32
Ticarcillin R =128 Cefuroxime axetil R>32
Piperacillin/Tazobactam R=>128 Cefixime R>2
Cephalothin R = 64 Ceftriaxone R>32
Cefoxitin R = 64 Cefepime R>32
Cefotaxime R =64 Aztreonam R>32
Ceftazidime R =64 Meropenem R>8
Ertapenem S$<0,25 Levofloxacin R>4
Imipenem $<0,25 Moxifloxacin R>4
Amikacin S<2 Minocycline [=8
Gentamicin R =16 Tetracycline R>8
Tobramycin R=>16 Tigecycline R>4
Nalidixic acid R =32 Chloramphenicol R>32
Ciprofloxacin R=4 Trimethoprim R>8
Ofloxacin R=8
Nitrofurantoin S<16
Trimethoprim/Sulfamethoxazole R=320

4. Discussion

The uncontrolled use of antibiotics is one of the main factors for the emergence and spread of antimicrobial resistance
genes around the world, thus constituting a threat to global health [9].

The development of multi-resistance in Escherichia coli is a major concern worldwide. Multi-resistant Escherichia coli
from diarrheal stools could be the cause of therapeutic failure with antibacterial molecules, reducing the possibilities of
treatment with available molecules. This situation would be even more frequently dramatic in developing countries
where the means of diagnosis are weak and the possibility of acquiring certain molecules such as carbapenems. The
spread of bacterial multidrug-resistant strains in the environment can lead to many cases of morbidity and mortality in
humans and animals.

Visitors to emerging economies stay in conditions with weak hygiene infrastructure. Their most common health
problem is travelers’ diarrhea [6].

In this study, the patient presented more than six episodes of diarrheal stool in daily. This is in line with the World
Health Organization definition of diarrhea. Indeed, diarrhea was defined by the WHO criteria as passage of three or

more loose or liquid stools per day, or more frequently than is normal for the individual [9].

Travellers’ diarrhoea (TD) is the most frequent illness experienced by international travellers to lower-income
countries with bacterial agents considered to account for 80-90% of cases [10].

Then, antibiotic resistance genes are subject to local, regional, national and international transmission. Indeed,
multidrug-resistant bacteria are often carried around the world by international travelers. Different species of
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Enterobacteriaceae producing extended-spectrum beta-lactamases, including Escherichia coli, are particularly
implicated, particularly in cases of diarrhea in tropical countries. Some authors reported that the antimicrobial
resistance (AMR) is being transported worldwide by international travelers [11-14]. Indeed 20-70% of visitors to low-
and middle-income countries carry multidrug-resistant bacteria (MDR), particularly extended spectrum béta-
lactamase-producing Enterobacteriaceae, to their home country and may spread them further [11].

In this study, parasitological examination of diarrheal stools of the young woman did not make it possible to observe
intestinal parasites. On the other hand, the bacteriological analyzes made it possible to identify a strain of Escherichia
coli, thus suggesting that this diarrhea would be of bacterial origin. Treatment for this Escherichia coli associated
diarrhea would require adequate antibiotic treatment. This means guided antibiotic therapy, therefore based on the
results of an antibiogram.

The results of antibiotic susceptibility tests showed multi-resistance of the strain to the majority of the antibiotics tested
with often high MICs (Table 1). This strain of Escherichia coli was resistant to all beta-lactams except carbapenems
including ertapenem and imipenem. The susceptibility profile of this strain of Escherichia coli to carbapenem is
comparable to the susceptibility profiles of uropathogenic Escherichia coli strains described in 2021 by Makanéra et al.,
[4]. However, the sensitivity profile of this present strains to other beta-lactams is different from the overall sensitivity
profile of uropathogenic Escherichia coli strains described by the latter.

However, among the carbapenem molecules tested, this strain was only shown resistance to meropenem. This strain
was thus a producer of extended-spectrum beta-lactamases (ESBL). These data are partly close to those reported in
2022 in Finland by Kantele et al, who described Escherichia coli strain with a frequency of 15% of ESBL-producing
strains isolated from diarrheal stools in travelers from different countries [11]. On the other hand, these authors did not
encounter any strains of Escherichia coli resistant to ertapenem (carbapenem) in their study. Similarly, our results are
also similar in part to those found by Rodrigues et al., in 2022 who reported in their study an 8% (47/623) frequency
of Escherichia coli collected from stools in Rio de Janeiro, Brazil [15]. In addition, Ljungquist et al, 2020, reported a 57%
frequency of Escherichia coli strains isolated from diarrheal stools and producing ESBL [16].

The strain susceptibility test against aminoglycosides showed that the Escherichia coli strain was sensitive only to
amikacin. On the other hand, this strain was resistant to gentamicin and to tobramycin with high MICs (Table 1). These
results are partly comparable to those reported in Brazilia by de Pinho Rodriguez et al,, in 2022 [15]. Indeed, these
results showed a higher resistance frequencies of Escherichia coli strains isolated from diarrheal stools to gentamicin
than to amikacin [15]. However, these authors did not test the sensitivity of their strains to tobramycin. However, these
results are partly different from those reported previously in Guinea in 2021 on uropathogenic Escherichia coli trains.
Indeed, these uropathogenic Escherichia coli were sensitive not only to amikacin, but also to tobramycin and gentamicin

[4].

Quinolone sensitivity tests showed resistance to all molecules of this family which were tested with high MICs. Thus,
the strain of Escherichia coli tested was resistant to ciprofloxacin, ofloxacin, nalidixic acid, levofloxacin, moxifloxacin
(Table 1). These data are similar to those reported in 2022 by Kantel et al,, [11]. Indeed, these authors reported a high
frequency of resistance of their strains to ciprofloxacin which was the only quinolone molecule tested in their study
[11]. On the other hand, this resistance profile of this strain of Escherichia coli to quinolones is rather comparable to
that of uropathogenic strains of Escherichia coli, reported in Conakry in 2021 [ 4].

In Guinea, the multi-resistance of Escherichia coli strains to quinolones could partly be explained by the fact that
quinolones have been widely used in this country for a very long time in an anarchic manner, particularly in cases of
profuse diarrhea. The therapeutic use of quinolones during diarrhea was generally done without medical prescription
by health professionals for fear in particular of cases of cholera or typhoid fever.

The results of the antibiogram also showed resistance to tetracycline, tigecycline and intermediate sensitivity to
minocycline (Table 1). Susceptibility tests to sulfonamides of the Escherichia coli strain studied showed resistance to
various molecules tested, including trimethoprim and the trimethoprim/sulfamethoxazole combination. These data are
partly similar to those reported by Kantele et al., in 2022 who founded a high frequency of strain resistance to the
trimethoprim/ sulfamethoxazole combination [11]. The strain of Escherichia coli studied in the present study was
resistant to chloramphenicol.

The chloramphenicol is an antibiotic, which is no longer used therapeutically in Guinea, has in the past experienced the
misuse of this molecule in cases of diarrheal diseases. This molecule is still in sensitivity tests for scientific reasons to
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understand certain mechanisms used by bacteria in their antibiotic resistance strategies. Salleh et al reported in 2022,
21,9% of diarrheagenic Escherichia coli in Asia [17]

Finally, concerning furans, the results of the antibiogram showed that the strain of Escherichia coli studied was sensitive
to nitrofurantoin (Table 1). These results are similar to those found by Kantele et al in 2022 who described a very low
frequency of resistance to nitrofurantoin and therefore a high frequency of sensitivity of their strains to this molecule.
These results are also comparable to those reported in Guinea on uropathogenic strains of Escherichia coli. Indeed, this
molecule was very active on the majority of the strains studied strains [4]. Other studies concerning Escherichia coli
resistance to nitrofurantoin were done around the world. Indeed, in 2019, Kot reported that the resistance Escherichia
coli to nitrofurantoin is very low, favoring its use as a first-line antibacterial agent [18]. Studies conducted by Sanchez
etal. (2016) showed that in the United States nitrofurantoin retains a high level of antibiotic activity against Escherichia
coli isolated from urinary tract infections [19]. A comparison of the reports from the period of 2003 to 2012 revealed
that resistance of Escherichia coli isolates from adults to nitrofurantoin only slightly increased (from 0.7% to 0.9%).
Kresken et al,, (2016) reported that studies carried out in Germany, Belgium and Spain showed that Escherichia coli is
usually susceptible to nitrofurantoin [20]. Indeed, the rates of uropathogenic Escherichia coli resistance in these
countries in the period 2013-2014 were below 1.5% [18,20].

5. Conclusion

All of these results show that the strain of Escherichia coli isolated from diarrheal stools shows multi-resistance to most
of the antibiotic molecules tested. This multiresistance concerned all families of antibiotics tested except nitrofurans.
Thus, the antibiotics active in this strain were nitrofurantoin, amikacin, ertapenem and imipenem. These data thus
suggest the need for bacteriological diagnosis allowing bacterial identification as well as antibiogram for the purpose of
appropriate antibiotic therapy in order to avoid the spread of multi-resistant bacteria to antibiotics.

Carbapenems (Imipenem and ertapenem), nitrofurantoin and aminoglycosides (amikacin, gentamicin and tobramycin)
as well as some cephalosporins (piperacillin / tazobactam combination,) seem to be the antibiotics of choice of first line
in the treatment of urogenital infections with Escherichia coli.
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