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Резюме.  

Введение. Диарейные заболевания - глобальная проблема 

общественного здравоохранения и причина 15% летальных исходов у 

детей в возрасте до пяти лет, из которых около 80% приходятся на 

регионы стран Африки и Юго-Восточной Азии. По результатам 

Глобального многоцентрового исследования (GEMES), проведенного в 

ряде стран Африки установлено, что одним из ведущих патогенов 

высокого риска смерти пациентов в возрасте до пяти лет являются 

диареегенные E. coli (DEC). В последние десятилетия резистентность 

микроорганизмов к антибиотикам приобрела глобальный характер. В 

Гвинейской Республике существует острая необходимость в проведении 

широкомасштабных исследований по изучению распространения DEC и 

их резистентности к антибиотикам.  

Цель исследования: оценить структуру эшерихиозов и изучить 

чувствительность к антибиотикам штаммов диареегенных E. coli, 

выделенных от жителей Гвинейской Республики.  

Материалы и методы. В период 2019 - 2022 гг. исследовали 724 

пробы испражнений пациентов с ОКИ из них детей в возрасте 1 – 5 лет 

72 (9,9%); 6-17 лет 128 (17,7%); 18 лет и старше - 524 (72,4%) методом 

полимеразной цепной реакции (ПЦР) с набором реагентов «АмплиСенс® 

Эшерихиозы-FL» для выявления генетических детерминант DEC: EPEC, 

EHEC, ETEC, EIEC, EAgEC (ФБУН Центральный НИИ эпидемиологии 

Роспотребнадзора, Россия). Чувствительность к 15 антимикробным 

препаратам определяли диско-диффузионным методом на агаре 

Мюллера-Хинотон (Россия) с дисками Oxoid (Великобритания), согласно 

рекомендациям EUCAST (2019 -2022 г.). 
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Результаты. За период 2019–2022 гг. в этиологической структуре 

ОКИ доля эшрихиозов составляла 51,7%. В возрастной структуре 

значимо чаще DEC встречались у детей раннего возраста 0–5 лет (96,9%, 

р<0,05) по сравнению с группой детей школьного возраста 6-17 лет 

(53,9%) и взрослыми (45,6%). Во все годы наблюдения преобладали 

штаммы патогруппы EAgEC на долю которых приходилось 38,4%. На 

долю других патогрупп EPEC, ETEC, EIEC и STEC приходилось 27,2%, 

17,5%, 11,8% и 5,1% соответственно. Штаммы DEC сохраняли 

чувствительность к меропенему, амикацину и нитрофурантоину. 

Активность других антибиотиков варьировала от 11,3% к ампициллину, 

28,3% - триметоприм-сульфаметоксазолу, 34% - тетрациклину, до 73,6% - 

цефалоспоринам, 84,0% - аминогликозидам и 98,1% - фторированным 

хинолонам.  

Заключение. Для снижения бремени диарейных заболеваний на 

территории Гвинейской Республики необходимо проведение 

целенаправленных эпидемиологических и микробиологических 

исследований по выявлению DEC и мониторинга развития 

резистентности в популяции возбудителей эшерихиозов.  

 

Ключевые слова: диарея, диареегенные E. coli, патогенность, 

генетические детерминанты, чувствительность к антибиотикам. 
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Abstract.  

Introduction. Diarrheal diseases are a global public health issue and cause 

15% of deaths in children under 5 years old, of which about 80% occur in the regions 

of Africa and Southeast Asia. According to the Global Enteric Multicentre Study 

(GEMS) conducted in a number of African countries, one of the leading pathogens 

of high risk of death in infants and young children is diarrheagenic E. coli (DEC). 

In recent decades, antimicrobial resistance (AMR) has become globally ubiquitous. 

The Republic of Guinea urgently needs large-scale studies devoted to assessing DEC 

distribution and antibiotic resistance.  

The purpose of the study is to assess the pattern of E. coli infections and to 

test the susceptibility to antibiotics in strains of diarrheagenic E. coli sampled from 

individuals residing in the Republic of Guinea.  

Materials and Methods. From 2019 to 2022, we studied 724 samples of faeces 

of patients with acute diarrhea, among them 72 (9.9%) children aged 1–5 years, 128 

(17.7%) children aged 6–17 years, and 524 (72.4%) people aged 18 years and older; 

a method of polymerase chain reaction (PCR) was applied with the use of the 

AmpliSense® Escherichioses-FL reagent kit to identify the genetic determinants of 

DEC: EPEC, EHEC, ETEC, EIEC, and EAgEC (Central Research Institute of 

Epidemiology of Rospotrebnadzor, Russia). Susceptibility to 15 antimicrobial 

agents was found by the disc-diffusion method using Mueller-Hinton agar (Russia) 

and Oxoid discs (UK). Results were interpreted according EUCAST criteria, 

versions 2019 -2022 

(https://www.eucast.org/ast_of_bacteria/previous_versions_of_documents). 

Results. For the period from 2019 to 2022, the percentage of E. coli infections 

in the etiological pattern of acute intestinal infections amounted to 51.7%. In the 

age-related manner, DEC was significantly more common in young children aged 

0–5 (96.9%, p<0.05) as compared to school age children aged 6–17 (53.9%) and 

adults (45.6%). In all years of observation, EAgEC strains prevailed, accounting for 
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38.4%. Other DEC pathotypes, EPEC, ETEC, EIEC and STEC, accounted for 

27.2%, 17.5%, 11.8%, and 5.1%, respectively. DEC strains are susceptible to 

meropenem, amikacin, and nitrofurantoin. The activity of other antibiotics ranged 

from 11.3% for ampicillin, 28.3% for trimethoprim-sulfamethoxazole, and 34.0% 

for tetracycline to 73.6% for cephalosporins, 84.0% for aminoglycosides, and 98.1% 

for fluorinated quinolones.  

Conclusion. To reduce the burden of diarrheal diseases in the Republic of 

Guinea, it may be necessary to conduct targeted epidemiological and 

microbiological studies to identify DEC and monitor the development of 

antimicrobial resistance of E. coli infection pathogens in the population.  

 

Keywords: diarrhea, diarrheagenic E. coli, pathogenicity, genetic determinants, 

susceptibility to antibiotics. 
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Overview. 1 

Diarrheal diseases are a global public health issue and cause of high morbidity 2 

and mortality in many countries, as well as one of the frequent reasons why patients 3 

of all ages seek medical care [6, 7]. Every year, about 1.6 million people die from 4 

diarrhoea globally, mainly in developing countries and economically poor regions 5 

[1, 11]. Diarrheal diseases cause 15% of deaths in infants and young children, of 6 

which about 80% occur in the regions of Africa and Southeast Asia [16, 21, 23, 29]. 7 

Even though global mortality from diarrheal diseases has decreased significantly 8 

over the past 25 years, the incidence of acute diarrhoea in Africa remains high [10, 9 

13]. Experts estimate that, by 2030, 4.4 million children younger than 5 years will 10 

die every year from infectious diseases, and 60% of cases will be recorded in Africa 11 

[19, 22].  12 

According to the Population Division under the UN Department of Economic 13 

and Social Affairs, the population of the Republic of Guinea in 2023 will increase 14 

by 379,285, whereas at the end of the year it will be 14,411,299, of which 12.4% 15 

(1,788,459) will be children younger than 6 years. 16 

[https://countrymeters.info/ru/Guinea, https://bdex.ru/naselenie/guinea/]. 17 

According to the results of the Global Enteric Multicentre Study (GEMS) conducted 18 

in four African countries (Kenya, Mali, Mozambique, and Gambia), it was found 19 

that E. coli and Cryptosporidium are among the pathogens causing a high risk of 20 

death in infants and young children with moderate and severe diarrheal diseases [1]. 21 

Currently, diarrheagenic E. coli (DEC) causing acute diarrhea are classified 22 

into the following pathogenetic groups (pathotypes): enteropathogenic E. coli 23 

(EPEC), enterotoxigenic E. coli (ETEC), shigatoxin-producing E. coli (STEC), 24 

enteroinvasive E. coli (EIEC), and enteroaggregative E. coli (EAgEC). Diffuse-25 

adherent E. coli (DAEC) have also been described; however, evidence that is more 26 

experimental is required to classify them into a separate group [8]. The DEC 27 
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pathotypes differ in key mechanisms of pathogenesis and the presence of specific 28 

virulence factors.  29 

In recent decades, the issue of antimicrobial resistance to antibiotics has 

become global in nature and is considered as one of the threats to national security 

in many countries [3, 5]. In 2014, WHO included E. coli in the list of seven species 

of bacteria that cause life-threatening diseases, such as sepsis, diarrhoea, pneumonia, 

UTI, etc., as indicators for monitoring the development of resistance antibiotics [26, 

28]. Unified standardised methods for determining susceptibility to antibiotics and 

interpretation criteria based on modern knowledge of resistance mechanisms will 

improve the quality of research and conduct effective monitoring not only at the 

local and regional level but at the international level as well [18].  

Currently, there is an urgent need for large-scale studies in the Republic of 

Guinea to discover the incidence of diarrheagenic E. coli and their susceptibility to 

antibiotics  

The purpose of this study is to assess the structure of E. coli infections and to 30 

test the susceptibility to antibiotics in strains of diarrheagenic E. coli sampled from 31 

individuals residing in the Republic of Guinea.  32 

Materials and Methods. 33 

The studies were carried out in the laboratory of the Guinea-Russian Research 34 

Centre of Epidemiology and Prevention of Infectious Diseases run by 35 

Rospotrebnadzor (Kindia, Republic of Guinea) and the Laboratory of Intestinal 36 

Infections at the Saint Petersburg Pasteur Institute of Epidemiology and 37 

Microbiology (Saint Petersburg, Russia). From 2019 to 2022, we studied 724 38 

samples of faeces of patients with acute diarrhea, among them 72 (9.9%) children 39 

aged 1–5 years, 128 (17.7%) children aged 6–17 years, and 524 (72.4%) people aged 40 

18 years and older; a method of polymerase chain reaction (PCR), was applied with 41 

the use of the AmpliSense® Escherichioses-FL reagent kit to identify the genetic 42 

determinants of DEC: EPEC, EHEC, ETEC, EIEC, and EAgEC (Central Research 43 

Institute of Epidemiology of Rospotrebnadzor, Russia).  44 
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Samples with fluorescence threshold signals corresponding to the genetic 45 

determinants of EPEC, EHEC, ETEC, EIEC, EAgEC were examined by the culture 46 

method. Endo agar was used to isolate DEC strains.  47 

For 15 antibiotics (β-lactam penicillins: ampicillin, amoxicillin-clavulanic 48 

acid; cephalosporins: cefotaxime, ceftazidime, cefepime; carbapenems: meropenem; 49 

aminoglycosides: gentamicin, tobramycin, amikacin; tetracycline, chloramphenicol; 50 

quinolones and fluoroquinolones: nalidixic acid and ciprofloxacin, nitrofurantoin, 51 

and trimethoprim-sulfamethoxazole), susceptibility of pathogens to them was found 52 

by the disc-diffusion method using Mueller-Hinton agar (Russia) and Oxoid discs 53 

(UK). Results were interpreted according EUCAST criteria, versions 2019-2022 54 

(https://www.eucast.org/ast_of_bacteria/previous_versions_of_documents). 55 

Multidrug resistance (MDR) phenotype, in accordance with international 56 

criteria, included strains resistant to three classes of antibiotics, specifically 57 

producers of extended spectrum beta lactamase- (ESBL-) and carbapenemases; the 58 

extreme resistance phenotype (XDR) characterised strains resistant to all antibiotics 59 

except for one or two classes [2, 15]. 60 

Statistical processing of results. The obtained data were processed using the 61 

computer program Excel (Microsoft Office). Fisher's exact test was used to assess 62 

the statistical significance of differences in indicators (frequency, proportion). 63 

Differences were considered statistically significant at a 95% confidence interval 64 

(p<0.05). The obtained data are presented in the form of tables and diagrams. 65 

Results. 66 

Genetic markers of DEC were detected in faecal samples of patients of all age 67 

groups in all years of study (Table 1). For the period from 2019 to 2022, the total 68 

percentage of E. coli infections in the etiological structure of acute intestinal 69 

infections amounted to 51.7% (a range from 32.5% to 58.3%). In the age structure, 70 

DEC was significantly more common in young children aged 0–5 (96.9%, p<0.05) 71 

compared to the group of school age children aged 6–17 (53.9%) and adults (45.6%).  72 
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In young children, DEC genetic determinants were identified in 100% of cases 73 

in 2019 and 2020, compared to 2021 (90.2%) and 2022 (91.7%). In children, aged 74 

6–17, the findings, were ranked as follows: 45.0% in 2019, 57.1% in 2020, 60.7% 75 

in 2021, and 47.4% in 2022. Thus, almost every second child of school age had DEC 76 

as the cause of diarrheal disease.  77 

In the age group over 18, DEC findings doubled compared to 2019 (23.6%): 78 

54.9% in 2020, 45.6% in 2021, and 58.1% in 2022. 79 

Figure 1 shows the structure of E. coli infections. Both according to the 80 

cumulative data and separately by year, the EAgEC strains prevailed, accounting for 81 

38.4% (a range from 33.3% to 43.6%). In the average annual structure, the share of 82 

EPEC was 27.2% (a range from 19.7% to 31.0%). ETEC ranked third; according to 83 

the total data, their share was 17.5%, whereas it ranged from 14.3% to 22.5% in 84 

other years of observation. EIEC detection rate ranged from 11.1% to 14.1% with 85 

an average of 11.8%. STEC findings were rarer compared to other DEC pathotypes, 86 

cumulatively accounting for 5.1% (a range from 1.4% to 13.9%). 87 

 88 

According to the cumulative data, genetic determinants of one pathotype were 89 

identified in 69.8% of cases (mono-infection of DEC). One in three (30.2%) of those 90 

surveyed exhibited a coinfection as virulence markers of several DEC pathotypes 91 

were found simultaneously (Table 2).  92 

In 2022, 53 DEC strains, were isolated and studied by culture method, 93 

including 33 EAgEC, 10 EPEC, 8 ETEC, 1 STEC, and 1 EIEC. The strains were 94 

characterized by typical species features of Escherichia coli: they gave positive 95 

results with the methyl red test and negative results with the Voges-Proskauer test, 96 

did not split urea, did not form hydrogen sulfide or phenylalanine deaminase, did 97 

not ferment inositol and adonite, did not grow on Simmons citrate agar, were indole 98 

positive, fermented mannitol and glucose to acid and gas, and had β-galactosidase 99 

activity. In terms of enzymatic properties, DEC strains showed variability with 100 

respect to carbohydrates: lactose, sucrose, arabinose, maltose, xylose, rhamnose; 101 
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alcohols: dulcite, sorbitol, salicin; amino acids: ornithine, lysine, and arginine. These 102 

variable properties did not allow to differentiate DEC pathotypes except for the 103 

EIEC strain, which did not ferment lactose and sucrose and did not decarboxylate 104 

lysine, and the STEC strain, which did not ferment sorbitol and gave a negative 105 

reaction with β-galactosidase test; these properties can be considered as a phenotypic 106 

‘mark’ of the EIEC and STEC strains of the serological variant O157:H7. 107 

The results of determining the susceptibility to antibiotics of all DEC strains 108 

and separately by pathotypes are shown in Figure 2 and Table 3. According to the 109 

cumulative data, there was one strain belonging to the ETEC pathotype that was 110 

susceptible to all test drugs. Susceptibility to ampicillin persisted in six (11.3%) 111 

strains. To cephalosporins (ceftazidime, cefotaxime, cefepime) 73.6%, 75.5% and 112 

73.6% of the strains, were susceptibility. Pharmacodynamic benefits of inhibitor-113 

protected amoxicillin-clavulanic acid for cephalosporins, were not identified. All the 114 

strains were susceptible to meropenem. 66.0% and 98.1% of strains were susceptible 115 

to drugs of the group of quinolones (nalidixic acid) and fluoroquinolones 116 

(ciprofloxacin). Of the aminoglycosides, amikacin was more active, for 100% of the 117 

tested strains were susceptible to it. Tobramycin and gentamicin showed lower 118 

susceptibility of 86.8% and 83.0%, respectively. 34.0% and 28.3% of the studied 119 

strains remained susceptible to drugs of the tetracycline groups and trimethoprim-120 

sulfamethoxazole. The proportion of strains susceptible to chloramphenicol and 121 

nitrofurantoin was 96.2% and 100%, respectively. The DECs characterised by 122 

multiple resistance to three or more classes of antibiotics (MDR phenotype) were 123 

54.7%. No strains XDR were found. 124 

Strains of the EIEC and STEC stayed 100% susceptible to all antibiotics 125 

except for Ampicillin. Among the ETEC strains, 100% were susceptible to 126 

ciprofloxacin, aminoglycosides (gentamicin, tobramycin) and chloramphenicol. 127 

Cephalosporins (ceftazidime, cefotaxime, cefepime) and nalidixic acid showed the 128 

susceptibility of 87.5%. Ampicillin, amoxicillin-clavulanic acid, tetracycline and 129 

Ampicillin 
11.3 Amoxycillin/clavulanate 
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trimethoprim/sulfamethoxazole showed the least activity in this pathogroup — only 130 

12.5% of strains were susceptible to these antibiotics. The EPEC strains were 131 

characterized by 100% susceptibility to cephalosporins, ciprofloxacin, and 132 

tobramycin. 90.0% and 60.0% of strains were susceptible to gentamicin and 133 

nalidixic acid, respectively. 40.0% of strains remained susceptible to ampicillin, 134 

amoxicillin/clavulanate and tetracycline. Trimethoprim-sulfamethoxazole showed 135 

the least activity in this pathogroup, with 30% of the strains being susceptible.  136 

The EAgEC strains compared to the strains of other DEC pathotypes were 137 

characterised by reduced susceptibility to all test antibiotics. In the group of β-lactam 138 

antibiotics, the greatest activity was detected in cephalosporins (60.3%) compared 139 

to inhibitor-protected aminopenicillin (30.3%) and ampicillin with only 3% of 140 

susceptible strains. Susceptibility to drugs of the quinolone/fluoroquinolone group 141 

(nalidixic acid/ciprofloxacin) was noted in 60.6% and 97.0% of strains. The activity 142 

of aminoglycosides (gentamicin and tobramycin) was found in 75.8% and 78.8% of 143 

EAgEC. As for phenicols, tetracyclines and trimethoprim-sulfamethoxazole, 144 

susceptibility was detected in 93.9%, 36.4%, and 30.3% of strains, respectively. 145 

Discussion. 146 

According to the World Bank, among the four leading causes of impact on 147 

humanity caused by all diseases and injuries, three are classified as infectious and 148 

parasitic diseases (diarrhoea, intestinal helminthiases, and tuberculosis) [19]. 1.9 149 

million children die every year, accounting for 18% of all child deaths in this age 150 

group and meaning that over 5,000 children die every day from diarrheal diseases 151 

[17, 20, 24, 25, 27]. Studies conducted in the Republic of Guinea found that the share 152 

of E. coli infections in the etiological structure of acute intestinal infections 153 

amounted to 51.7% in 2019–2022. Analysis of the age structure showed that infants 154 

and young children (0–5 years) are the most exposed group (91.7%), whereas almost 155 

every second child of school age (53.9%) and persons over 18 years of age (45.6%) 156 

had DEC as the key acute intestinal infection cause.  157 
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The use of molecular methods made it possible to assess the structure of E. 158 

coli infections in different age groups of the population in the Republic of Guinea 159 

and to establish the circulation of strains of all known DEC pathotypes. According 160 

to the total data, the structure of E. coli infections in all years of observation was 161 

dominated by EAgEC strains, which accounted for 38.4%. In the average annual 162 

structure, EPEC, ETEC, EIEC and STEC accounted for 27.2%, 17.5%, 11.8%, and 163 

5.1%, respectively. Studies conducted in Latin America, Asia, Africa, and the former 164 

socialist countries of Eastern Europe have shown that EAgEC is more likely than 165 

other bacterial pathogens to cause diarrhoea in children [14]. Evidence from the US, 166 

Europe, and Israel also suggests that EAgEC often causes diarrheal diseases in 167 

children [4, 9]. In the United States, the incidence of EAgEC-related E. coli 168 

infections is higher in young children than campylobacteriosis and salmonellosis 169 

[12].  170 

Analysis of DEC genetic determinants made it possible to establish that, in 171 

2019–2022, E. coli infections in patients of the Republic of Guinea were 172 

characterized by E. coli monoinfection (genetic determinants of one specific 173 

pathogroup) in 69.8% of cases. In every third examined patient (30.2%), virulence 174 

markers of several DEC pathotypes were found.  175 

A study of the susceptibility of DEC strains to antibiotics in the Guinean 176 

population showed that 100% of the strains were susceptible to meropenem, 177 

amikacin, and nitrofurantoin. The activity of other antibiotics ranged from 11.3% 178 

for ampicillin, 28.3% for trimethoprim-sulfamethoxazole, and 34.0% for 179 

tetracycline up to 73.6% for cephalosporins, 84.0% for aminoglycosides, and 98.1% 180 

for fluorinated quinolones.  181 

Conclusion. 182 

The study confirmed the relevance of diarrheagenic E. coli for the population 183 

in the Republic of Guinea, as well as in other African countries [1, 11, 16, 10, 13, 184 

22]. Laboratory diagnostics of said pathogens is possible only using molecular 185 

genetic methods. To reduce the burden of diarrheal diseases in the Republic of 186 
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Guinea, it may be necessary to conduct targeted epidemiological and 187 

microbiological studies to identify DEC, study the contamination of the 188 

environment, including water and food, and identify risk factors. 189 

Decreased susceptibility of DEC to antibiotics is an unfavourable prognostic 190 

sign, indicating a significant decrease in the efficiency of antibiotics used to treat 191 

acute intestinal infections, and confirms the need to introduce constant monitoring 192 

of the development of E. coli pathogen resistance in the population. 193 
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TABLES 

Table 1.  Frequency of detection of DEC genetic determinants in individuals of 

various ages with diarrheal syndrome residing in the Republic of Guinea. 

Year Age 
Number 

of 
samples 

Genetic determinants of 
DEC 95% CI 

n % 
 

2019 
0–5 8 8 100.0 63.1–100.0 
6–17 20 9 45.0 23.1–66.7 
18 and older 89 21 23.6 15.2–33.8 
Total 117 38 32.5 24.1–41.76 

 
2020 

0–5 8 8 100.0 63.1–100.0 
6–17 14 8 57.1  28.9–82.3 
18 and older 151 83 54.9  46.7–63.1 
Total 173 99 57.2 49.5–64.7 

 
2021 

0–5 41 37 90.2 76.9–97.3 
6–17 56 34 60.7  46.8–73.5 
18 and older 241 110 45.6 39.2–52.2 
Total 338 181 54.4 48.1–58.9 

 
2022 

0–5 15 13 86.7 59.5–98.3 
6–17 38 18 47.4 31.0–64.2 
18 and older 43 25 58.1 42.1–73.0 
Total 96 56 58.3 47.8–68.3 

 
2019-2022 

0–5 72 66 91.7 82.7–96.9 
6–17 128 69 53.9 44.9–62.8 
18 and older 524 239 45.6 41.3–50.0 
Total 724 374 51.7 47.9–55.4 
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Table 2.  Genetic determinants of different DEC pathotypes based on the results of 

laboratory molecular diagnostics of E. coli infections. 

DEC pathotypes 2019 2020 2021 2022 Total 
n % n % n % n % n % 

mono-infection of DEC 
EAgEC 10 26.3 35 35.4 40 21.7 18 32.1 103 27.5 
EPEC 7 18.4 19 19.2 48 26.1 9 16.1 83 22.2 
ETEC 4 10.5 6 6.1 17 9.2 5 8.9 32 8.6 
EIEC 2 5.3 7 7.1 13 7.1 10 17.9 32 8.6 
STEC 4 10.5 3 3.0 4 2.1 0 0 11 2.9 
Total mono-infection  27 71.1 70 70.7 122 66.3 42 75.0 261 69.8 

coinfection of DEC 
EAgEC+EPEC 2 5.3 7 7.1 18 9.8 4 7.1 31 8.3 
EAgEC+ETEC 2 5.3 5 5.1 15 8.2 1 1.8 23 6.1 
EAgEC+EIEC 2 5.3 5 5.1 8 4.3 5 8.9 20 5.3 
EAgEC+STEC 1 2.6 2 2.0 6 3.3 1 1.8 10 2.7 
EPEC+ETEC 1 2.6 3 3.0 5 2.7 1 1.8 10 2.7 
EPEC+EIEC 1 2.6 1 1.0 1 0.5 0 0 3 0.8 
ETEC+EIEC 0 0 1 1.0 1 0.5 1 1.8 3 0.8 
EAgEC+EPEC+ETEC 0 0 1 1.0 1 0.5 1 1.8 3 0.8 
EAgEC+EPEC+EIEC 0 0 1 1.0 0 0 0 0 1 0.3 
EAgEC+ETEC+EIEC 0 0 0 0 1 0.5 0 0 1 0.3 
EAgEC+ETEC+STEC 0 0 2 2.0 0 0 0 0 2 0.5 
EPEC+ETEC+EIEC 1 2.6 1 1.0 2 1.1 0 0 4 1.1 
EAgEC+EPEC+ETEC+EIEC 0 0 0 0 1 0.5 0 0 1 0.3 
Total coinfection 10 26.3 29 29.3 59 32.1 14 25.0 113 30.2 
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Table 3. Susceptibility features in strains of various DEC pathotypes. 

Antimicrobial 
agent 

DEC pathotypes, n = 53 

EAgEC 
n = 33 

EPEC 
n = 10 

ETEC 
n = 8 

EIEC 
n = 1 

STEC 
n = 1 

n % n % n % n % n % 

Ampicillin 1 3.0 4 40.0 1 12.5 0 0 0 0 

Amoxicillin 
/clavulanate 

10 30.3 4 40.0 1 12.5 1 100.0 0 0 

Ceftazidime 20 60.6 10 100.0 7 87.5 1 100.0 1 100.0 

Cefotaxime 21 63.6 10 100.0 7 87.5 1 100.0 1 100.0 

Cefepime 20 60.6 10 100.0 7 87.5 1 100.0 1 100.0 

Nalidixic acid  20 60.6 6 60.0 7 87.5 1 100.0 1 100.0 

Ciprofloxacin 32 97.0 10 100.0 8 100.0 1 100.0 1 100.0 

Gentamicin 25 75.8 9 90.0 8 100.0 1 100.0 1 100.0 

Tobramycin 26 78.8 10 100.0 8 100.0 1 100.0 1 100.0 

Tetracycline 12 36.4 4 40.0 1 12.5 0 0 1 100.0 

Chloramphenicol 31 93.9 10 100.0 8 100.0 1 100.0 1 100.0 

Trimethoprim- 
sulfamethoxazole 

10 30.3 3 30.0 1 12.5 0 0 1 100.0 
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FIGURES 

 

Figure 1. Structure of E. coli infections in the Republic of Guinea, 2019–2022. 
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Figure 2. Antimicrobial agent susceptibility in DEC strains. 
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