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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 20192022 (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 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.
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XAPAKTEPUCTUKA ESCHERICHIA COLI, BbIAENEHHbLIX OT MALMEHTOB C AUAPEUHBIM
CUHOPOMOM B rBUHEMACKOW PECNYBJIUKE

Makaposa M.A.!2, Baans P.3, Byapo M.3, Marseesa 3.H.!, KadToipesa JI.A.!2

T®BYH HUU snudemuosoeuu u muxpoouonroeuu umenu Ilacmepa, Cankm-Ilemep6ype, Poccus

2@DBTI'BOY BO Cesepo-3anainutii 20cyoapcmeernbiil yHugepcumem umenu U.H. Meunuxosa, Cankm-Ilemepbype, Poccus
3 Huemumym npukaaduoii 6uonoeuu, o. Kunous, Teuneiickas Pecnyoauka

Pesiome. Bsedenue. [Inapeiinble 3a00eBaHUsT — r1o0anbHas TpodjiemMa 00IeCTBEHHOTO 31paBOOXpaHEHUS U TIPUYH-
Ha 15% neTajabHBIX UCXOMOB Y AeTEM B BO3pacTe [0 MSTH JIET, U3 KOTOPbIX 0K0JI0 80% MpUXOAATCS HAa PETMOHBI CTpaH
Adpuku u FOro-BocTounoit Asun. [1o pesyabratam ['modansHoro MHoromeHTpoBoro uccienoBanus (GEMES), mpose-
JIEHHOTO B psife cTpaH AQPHUKH, YCTAHOBJICHO, YTO OMHUM M3 BEIYIINX ITATOT¢HOB BBICOKOTO PHCKA CMEPTH ITAIIUCHTOB
B BO3pacTe JI0 IISITH JIET IBIIoTCS quapeereHHble E. coli (DEC). B mocnenHue necaTuieTHs pe3uCTeHTHOCTh MUKPO-
OpraHu3MOB K aHTUOMOTHKAM MpHroOpesia rodaabHbli XapakTep. B I'BuHelickoii PecriyOnnke cylecTByeT ocTpasi He-
00XOIMMOCTB B TIPOBEACHUH IMMPOKOMACIITAOHBIX HCCIeIOBaHMI TT0 M3ydeHuIo pactipoctpaHeHust DEC u ux pesuc-
TEHTHOCTHU K aHTUOMoTHKaM. Lleb ccemoBaHus: OLEHUTh CTPYKTYPY SIIEPUXU030B U M3YUUTh YYBCTBUTEIHHOCTD
K aHTUOMOTUKAM IITAMMOB IMapeereHHbIX E. coli, 6oideieHHBIX OT xXuTenei ['Buneiickoit Pecniyoauku. Mamepuaas
u memoods.. MetogoM noaumMepasHoit nenHoii peakuuu (ITLP) ¢ HabopoM peareHToB «AMIIMCeHC® DIIepUXUO3bI-
FL» ns sBersiBnenus reHetnyeckux nerepmuHantT DEC: EPEC, EHEC, ETEC, EIEC, EAgEC (PBYH LlenTpanbHbrit
HUWMW snuaemuonoruu PocrorpedHanzopa, Poccus) B nmepuon 2019—2022 rr. uccienoBaiu 724 mpoObl UCIpakHe-
Huii nanueHToB ¢ OKM, u3 Hux nereit B Bo3pacte 1-5 et — 72 (9,9%); 6—17 net — 128 (17,7%); 18 net u crapiue —
524 (72,4%). YyBCTBUTEIBHOCTD K 15 aHTUMUKPOOHBIM IIpenapaTaM OMpeneisiin AUCKO-I11u(hdOY3MOHHBIM METOIOM
Ha arape Mromnepa—XuHToH (Poccust) ¢ muckamu Oxoid (BenukoOpurtanus), cormacHo pekomeHmanusm EUCAST
(2019—-2022 r1.). Pezyasmamet. 3a iepuon 2019—2022 rT. B aTHONOrMYecKoit cTpyKType OKI mosst srrpuxmo30B cocTaB-
nsna 51,7%. B Bo3pacTHoit cTpykType 3HaunMo vaiie DEC Betpevanuch y neteit panHero Bodpacta 0—5 et (96,9%,
p < 0,05) o cpaBHEHUIO ¢ TPYIIION AeTel IKOIbHOro Bo3pacta 6—17 net (53,9%) u B3pocabiMu (45,6%). Bo Bce romsl
HaOJoneHUsI peobnananu mraMMbl martorpymnisl EAgEC, Ha 100 KoTopbix mpuxoauiock 38,4%. Ha nomio apyrux
natorpynn — EPEC, ETEC, EIEC u STEC — npuxonuiock 27,2, 17,5, 11,8 u 5,1% coorBercTBerHo. IlItammer DEC
COXPAaHSIM 9YBCTBUTEIBHOCTh K MEPOITEHEMY, aMUKAIIMHY W HUTPO(DYPAHTOMHY. AKTUBHOCTb IPYTHX aHTHOUOTH-
KOB BapbrpoBajachk ot 11,3% K aMmuuuuIuny, 28,3% — TpuMeToNpuM-cyibhameTokcazony, 34% — TeTpalluKJInHY,
110 73,6% — uedanocnopunam, 84,0% — amuHoraukosugaM u 98,1% — bropxuHoioHaM. 3akarouenue. J11s1 CHUKEHUS
OpeMeHU JuapeiiHbIX 3a00JieBaHU# Ha TeppuTopuu [ BuHelickoit Pecmyoimku HeoOXoaMMO MpoBeAeHUE 1ieIeHapaB-
JIEHHBIX MU AEMHUOJOTUYSCKMX U MUKPOOMOJOTNUECKMX HCCaeq0BaHMii 1o BeisiBIeHUI0 DEC n MOHUTOpMHTA pa3BU-
THS PE3UCTEHTHOCTH B TIOIYJISILIMY BO30YIUTENEH SIICPUXUO30B.

Karouesoie caosa: duapes, ouapeezennwvie E. coli, namozennocmy, eenemuueckue demepmMuHaHmol, 4y8CmeumesbHoCms
K aHMuoOuomuKam.

Overview

Diarrheal diseases are a global public health issue
and cause of high morbidity and mortality in many
countries, as well as one of the frequent reasons why
patients of all ages seek medical care [5, 6]. Every
year, about 1.6 million people die from diarrhea
globally, mainly in developing countries and eco-
nomically poor regions [1, 11]. Diarrheal diseases
cause 15% of deaths in infants and young children,
of which about 80% occur in the regions of Africa
and Southeast Asia [16, 21, 23, 29]. Even though
global mortality from diarrhea has decreased signifi-
cantly over the past 25 years, the incidence of acute
diarrhea in Africa remains high [10, 13]. Experts esti-
mate that, by 2030, 4.4 million children younger than
5 years will die every year from infectious diseases,
and 60% of cases will be recorded in Africa [19, 22].

According to the Population Division under
the UN Department of Economic and Social Affairs,
the population of the Republic of Guinea in 2023 will
increase by 379 285, whereas at the end of the year

it will be 14 411 299, of which 12.4% (1 788 459) will be
children younger than 6 years. [https://countrymeters.
info/ru/Guinea, https://bdex.ru/naselenie/guineal.
Based on results of the Global Enteric Multicentre
Study (GEMS) conducted in four African countries
(Kenya, Mali, Mozambique, and Gambia), it was
found that E. coli and Cryptosporidium are among
the pathogens causing a high risk of death in infants
and young children with moderate and severe diar-
rheal diseases [1].

Currently, diarrheagenic E. coli (DEC) caus-
ing acute diarrhea are classified into the following
pathogenetic groups (pathotypes): enteropathogen-
ic E. coli (EPEC), enterotoxigenic E. coli (ETEC),
shigatoxin-producing E. coli (STEC), enteroinva-
sive E. coli (EIEC), and enteroaggregative E. coli
(EAgEC). Diffuse-adherent E. coli (DAEC) have
also been described; however, evidence that is more
experimental is required to classify them into a sep-
arate group [8]. The DEC pathotypes differ in key
mechanisms of pathogenesis and the presence
of specific virulence factors.
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In recent decades, the issue of antimicrobial re-
sistance to antibiotics has become global in nature
and is considered as one of the threats to national se-
curity in many countries [3, 7]. In 2014, WHO includ-
ed E. coli in the list of seven species of bacteria that
cause life-threatening diseases, such as sepsis, diar-
rhea, pneumonia, UTI, etc., as indicators for moni-
toring the development of resistance antibiotics [25,
28]. Unified standardised methods for determining
susceptibility to antibiotics and interpretation crite-
ria based on modern knowledge of resistance mecha-
nisms will improve the quality of research and con-
duct effective monitoring not only at the local and re-
gional level but at the international level as well [18].

Presently there is an urgent need for large-scale
studies in the Republic of Guinea to discover the in-
cidence of diarrheagenic E. coli and their susceptibil-
ity to antibiotics

The purpose of this study is to assess the struc-
ture of E. coli infections and to test the susceptibil-
ity to antibiotics in strains of diarrheagenic E. coli
sampled from individuals residing in the Republic
of Guinea.

Materials and methods

The studies were carried out in the laboratory of the
Guinea-Russian Research Centre of Epidemiology
and Prevention of Infectious Diseases run by
Rospotrebnadzor (Kindia, Republic of Guinea) and
the Laboratory of Intestinal Infections at the Saint
Petersburg Pasteur Institute of Epidemiology and
Microbiology (Saint Petersburg, Russia). From 2019
to 2022, were studied 724 samples of faeces of pa-
tients 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 Epi-
demiology of Rospotrebnadzor, Russia).

Samples with fluorescence threshold signals cor-
responding to the genetic determinants of EPEC,
EHEC, ETEC, EIEC, EAgEC were examined by
the culture method. Endo agar was used to isolate
DEC strains.

For 15 antibiotics (B-lactam penicillins: ampi-
cillin, amoxicillin-clavulanic acid; cephalosporins:
cefotaxime, ceftazidime, cefepime; carbapenems:
meropenem; aminoglycosides: gentamicin, to-
bramycin, amikacin; tetracycline, chlorampheni-
col; quinolones and fluoroquinolones: nalidixic acid
and ciprofloxacin, nitrofurantoin, and trimetho-
prim-sulfamethoxazole), susceptibility of pathogens
to them was found by the disc-diffusion method using
Mueller—Hinton agar (Russia) and Oxoid discs (UK).
Results were interpreted according EUCAST crite-

ria, versions 2019—2022 (https://www.eucast.org/
ast_of bacteria/previous_versions_of documents).
Multidrug resistance (MDR) phenotype, in ac-
cordance with international criteria, included strains
resistant to three classes of antibiotics, specifically
producers of extended spectrum beta lactamase-
(ESBL) and carbapenemases; extensively drug resist-
ance phenotype (XDR) characterised strains resistant
to all antibiotics except for one or two classes [2, 15].
Statistical processing of results. The obtained
data were processed using the computer program
Excel (Microsoft Office). Fisher’s exact test was used
to assess the statistical significance of differences
in indicators (frequency, proportion). Differences
were considered statistically significant at a 95%
confidence interval (p < 0.05). The obtained data are
presented in the form of tables and diagrams.

Results

Genetic markers of DEC were detected in fae-
cal samples of patients of all age groups in all years
of study (Table 1). For the period from 2019 to 2022,
the total percentage of E. coliinfections in the etiolog-
ical structure of acute intestinal infections amounted
to 51.7% (a range from 32.5% to 58.3%). In the age
structure, DEC was significantly more common
in young children aged 0—5 (96.9%, p < 0.05) com-
pared to the group of school age children aged 6—17
(53.9%) and adults (45.6%).

In young children, DEC genetic determinants were
identified in 100% of cases in 2019 and 2020, com-
pared to 2021 (90.2%) and 2022 (91.7%). In children,
aged 6—17, the findings, were ranked as follows: 45.0%
in 2019, 57.1% in 2020, 60.7% in 2021, and 47.4%
in 2022. Thus, almost every second child of school age
had DEC as the cause of diarrhea.

In the age group over 18, DEC findings doubled
compared to 2019 (23.6%): 54.9% in 2020, 45.6%
in 2021, and 58.1% in 2022.

Fig. 1 shows the structure of E. coli infections.
Both according to the cumulative data and separately
by year, the EAgEC strains prevailed, accounting
for 38.4% (a range from 33.3% to 43.6%). In the aver-
age annual structure, the share of EPEC was 27.2%
(a range from 19.7% to 31.0%). ETEC ranked third;
according to the total data, their share was 17.5%,
whereas it ranged from 14.3% to 22.5% in other years
of observation. EIEC detection rate ranged from
11.1% to 14.1% with an average of 11.8%. STEC find-
ings were rarer compared to other DEC pathotypes,
cumulatively accounting for 5.1% (a range from 1.4%
to 13.9%).

According to the cumulative data, genetic deter-
minants of one pathotype were identified in 69.8%
of cases (mono-infection of DEC). One in three
(30.2%) of those surveyed exhibited a coinfection as
virulence markers of several DEC pathotypes were
found simultaneously (Table 2).
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In 2022, 53 DEC strains, were isolated and studied
by culture method, including 33 EAgEC, 10 EPEC, 8
ETEC, 1 STEC, and 1 EIEC. The strains were char-
acterized by typical species features of Escherichia coli:
they gave positive results with the methyl red test and
negative results with the Voges—Proskauer test, did not
split urea, did not form hydrogen sulfide or phenylala-
nine deaminase, did not ferment inositol and adonite,
did not grow on Simmons citrate agar, were indole pos-
itive, fermented mannitol and glucose to acid and gas,

and had B-galactosidase activity. In terms of enzy-
matic properties, DEC strains showed variability with
respect to carbohydrates: lactose, sucrose, arabinose,
maltose, xylose, rhamnose; alcohols: dulcite, sorbitol,
salicin; amino acids: ornithine, lysine, and arginine.
These variable properties did not allow to differen-
tiate DEC pathotypes except for the EIEC strain,
which did not ferment lactose and sucrose and did
not decarboxylate lysine, and the STEC strain, which
did not ferment sorbitol and gave a negative reaction

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 oysl,anr:‘bpe:;s Gen::tlc determinants o:‘%DEC 95% CI
0-5 8 8 100.0 63.1-100.0
2019 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
0-5 8 8 100.0 63.1-100.0
2020 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
0-5 4 37 90.2 76.9-97.3
2021 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
0-5 15 13 86.7 59.5-98.3
2022 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
0-5 72 66 91.7 82.7-96.9
6-17 128 69 53.9 44.9-62.8
2019-2022 18 and older 524 239 45.6 41.3-50.0
Total 724 374 51.7 47.9-55.4

%

40

30

20 -

10 -

O -
[l EAGEC 33.3 43.6 35.3 42.3 38.4
[[] EPEC 25 24.8 31 197 27.2
[l ETEC 16.7 14.3 17.9 225 175
EIEC 1. 12 1.1 14.1 1.8
[0 STEC 13.9 5.3 4.8 1.4 5.1

Figure 1. Structure of E. coliinfections in the Republic of Guinea, 2019-2022
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with B-galactosidase test; these properties can be
considered as a phenotypic “mark” of the EIEC and
STEC strains of the serological variant O157:H7.

The results of determining the susceptibil-
ity to antibiotics of all DEC strains and separately
by pathotypes are shown in Fig. 2 and Table 3.
According to the cumulative data, there was one
strain belonging to the ETEC pathotype that was
susceptible to all test drugs. Susceptibility to ampi-
cillin persisted in six (11.3%) strains. To cephalo-
sporins (ceftazidime, cefotaxime, cefepime) 73.6%,
75.5% and 73.6% of the strains, were susceptibility.
Pharmacodynamic benefits of inhibitor-protected
amoxicillin-clavulanic acid for cephalosporins,
were not identified. All the strains were suscepti-
ble to meropenem. 66.0% and 98.1% of strains were
susceptible to drugs of the group of quinolones (na-
lidixic acid) and fluoroquinolones (ciprofloxacin).
Of the aminoglycosides, amikacin was more active,
for 100% of the tested strains were susceptible to it.
Tobramycin and gentamicin showed lower suscepti-
bility of 86.8% and 83.0%, respectively. 34.0% and
28.3% of the studied strains remained susceptible
to drugs of the tetracycline groups and trimetho-
prim-sulfamethoxazole. The proportion of strains
susceptible to chloramphenicol and nitrofurantoin
was 96.2% and 100%, respectively. The DECs char-
acterised by multiple resistance to three or more
classes of antibiotics (M DR phenotype) were 54.7%.
No strains XDR were found.

Strains of the EIEC and STEC stayed 100%
susceptible to all antibiotics except for ampicillin.
Among the ETEC strains, 100% were susceptible
to ciprofloxacin, aminoglycosides (gentamicin, to-
bramycin) and chloramphenicol. Cephalosporins
(ceftazidime, cefotaxime, cefepime) and nalidixic
acid showed the susceptibility of 87.5%. Ampicillin,
amoxicillin-clavulanic acid, tetracycline and tri-
methoprim/sulfamethoxazole showed the least activ-
ity in this pathogroup — only 12.5% of strains were
susceptible to these antibiotics. The EPEC strains
were characterized by 100% susceptibility to cepha-
losporins, ciprofloxacin, and tobramycin. 90.0% and
60.0% of strains were susceptible to gentamicin and
nalidixic acid, respectively. 40.0% of strains remained
susceptible to ampicillin, amoxicillin/clavulanate
and tetracycline. Trimethoprim-sulfamethoxazole
showed the least activity in this pathogroup, with
30% of the strains being susceptible.

The EAgEC strains compared to the strains
of other DEC pathotypes were characterised by re-
duced susceptibility to all test antibiotics. In the group
of B-lactam antibiotics, the greatest activity was de-
tected in cephalosporins (60.3%) compared to inhib-
itor-protected aminopenicillin (30.3%) and ampicil-
lin with only 3% of susceptible strains. Susceptibility
to drugs of the quinolone/fluoroquinolone group
(nalidixic acid/ciprofloxacin) was noted in 60.6%
and 97.0% of strains. The activity of aminoglycosides
(gentamicin and tobramycin) was found in 75.8%

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 35 354 40 217 18 32.1 103 275
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 71 13 71 10 17.9 32 8.6
STEC 4 10.5 3 3.0 4 2.1 0 0 1 2.9
Total mono-infection 27 711 70 70.7 122 66.3 42 75.0 261 69.8
Coinfection of DEC

EAgEC+EPEC 2 5.3 7 71 18 9.8 4 71 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

1113



M.A. Makarova et al.

MHdekumns n uMmyHuTeT

Ampicillin | 11.3
Amoxicillin-clavulanat 30.2 ——
Cephalosporins 736 ——
Meropenem 100 —
Nalidixic acid 66.0 ——
Ciprofloxacin 98.1 —H
Gentamicin 83.0 ——
Tobramycin 86.8 ——
Amikacin 100 —
Tetracycline 34.0 ——
Chloramphenicol 96.2 e
Nitrofurantoin 100 —
Trimethoprim-sulfamethoxazole 28.3 . —— | | | o
0 20 40 60 80 100
Figure 2. Antimicrobial agent susceptibility in DEC strains
Table 3. Susceptibility features in strains of various DEC pathotypes
DEC pathotypes, n=53
Antimicrobial agent EAgEC EPEC ETEC EIEC STEC
n=33 n=10 n=8 n=1 n=
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

and 78.8% of EAgEC. As for phenicols, tetracyclines
and trimethoprim-sulfamethoxazole, susceptibility
was detected in 93.9%, 36.4%, and 30.3% of strains,
respectively.

Discussion

According to the World Bank, among the four
leading causes of impact on humanity caused by all
diseases and injuries, three are classified as infec-
tious and parasitic diseases (diarrhea, intestinal hel-
minthiases, and tuberculosis) [19]. 1.9 million chil-
dren die every year, accounting for 18% of all child
deaths in this age group and meaning that over 5000
children die every day from diarrheal diseases [17,
20, 24, 26, 27]. Studies conducted in the Republic
of Guinea found that the share of E. coli infections
in the etiological structure of acute intestinal infec-
tions amounted to 51.7% in 2019—2022. Analysis
of the age structure showed that infants and young

children (0—5 years) are the most exposed group
(91.7%), whereas almost every second child of school
age (53.9%) and persons over 18 years of age (45.6%)
had DEC as the key acute intestinal infection cause.

The use of molecular methods made it possible
to assess the structure of E. coli infections in dif-
ferent age groups of the population in the Republic
of Guinea and to establish the circulation of strains
of all known DEC pathotypes. According to the to-
tal data, the structure of E. coli infections in all years
of observation was dominated by EAgEC strains,
which accounted for 38.4%. In the average annual
structure, EPEC, ETEC, EIEC and STEC account-
ed for 27.2%, 17.5%, 11.8%, and 5.1%, respectively.
Studies conducted in Latin America, Asia, Africa,
and the former socialist countries of Eastern Europe
have shown that EAgEC is more likely than other
bacterial pathogens to cause diarrhea in children [14].
Evidence from the United States, Europe, and Israel
also suggests that EAgEC often causes diarrheal dis-
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eases in children [4, 9]. In the United States, the in-
cidence of EAgEC-related E. coli infections is high-
er in young children than campylobacteriosis and
salmonellosis [12].

Analysis of DEC genetic determinants made
it possible to establish that, in 2019—-2022, E. coli in-
fections in patients of the Republic of Guinea were
characterized by E. coli monoinfection (genetic deter-
minants of one specific pathogroup) in 69.8% of cas-
es. In every third examined patient (30.2%), virulence
markers of several DEC pathotypes were found.

A study of the susceptibility of DEC strains
to antibiotics in the Guinean population showed
that 100% of the strains were susceptible to mero-
penem, amikacin, and nitrofurantoin. The activity
of other antibiotics ranged from 11.3% for ampicil-
lin, 28.3% for trimethoprim-sulfamethoxazole, and
34.0% for tetracycline up to 73.6% for cephalospor-
ins, 84.0% for aminoglycosides, and 98.1% for fluori-
nated quinolones.

Conclusion

The study confirmed the relevance of diar-
rheagenic E. coli for the population in the Republic
of Guinea, as well as in other African countries [1, 11,
10, 13, 16, 22]. Laboratory diagnostics of said patho-
gens is possible only using molecular genetic methods.
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, study the contamination of the en-
vironment, including water and food, and identify risk
factors.

Decreased susceptibility of DEC to antibiotics
is an unfavourable prognostic sign, indicating a sig-
nificant decrease in the efficiency of antibiotics used
to treat acute intestinal infections, and confirms
the need to introduce constant monitoring of the
development of E. coli pathogen resistance in the
population.
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