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Abstract

Introduction: Antimicrobial resistance (AMR) is a global issue causing multidrug-resistant bacterial infections, leading to higher
morbidity and mortality rates. Escherichia coli, a Gram-negative Enterobacterales bacteria. is the predominant cause of common
diseases. In 2018, Escherichia coli ESBL (beta-lactamase enzyme Extended-spectrum) bacterium had the highest antibiotic resistance in
Surabaya, Indonesia. In 2022, 3rd generation cephalosporin-resistant E coli and carbapenem-resistant £ coli were the top priority
pathogens in Indonesia.

Case: A one-year-old girl was taken to the emergency room after vomiting seven times and vomiting. She had a fever for one week, and
her nose was runny. The patient had kidney channels narrowed and had surgery to implant a DJ stent in her right kidney five menths
prior. Physical examination revealed anemia, jaundice, cyanosis, and dyspnea. Blood and urine cultures were conducted, and Escherichia
coli bacteria were found in urine and blood samples. Escherichia coli ESBL was found to be sensitive to several drugs, while its blood
showed it was carbapenem-resistant. only sensitive to Ceftazidim, Amikacin, Gentamicin, Tigecycline, and Cefoperazone Sulbactam.

Discussion: Pediatric patients often experience urinary infections from Escherichia coli (ESBL) and bloodstream infections from
Escherichia coli (CRE). These bacteria colonize various sites in the human body. including the urinary tract, causing diarrhea and causing
cystitis. ESBL. or Extended Spectrum b-lactamase, breaks down antibiotics, making them ineffective for treating infections. ESBL
production is associated with a bacterium found in the bowel, and resistance genes are often transmitted through plasmids carrying
other resistance genes. The emergence of carbapenem-resistant Escherichia coli isolates (CREC) has led to using polymyxin, tigecycline,
fosfomycin, and aminoglycosides as effective antibiotics against CREC. CREC can lead to severe infections, including intra-abdominal
infections, pneumonia, urinary tract infections, and device-associated infections

Conclusions: Escherichia coli, an MDRO bacteria. requires antibiotic sensitivity test results for effective treatment, with sensitive drugs
often chosen in difficult cases. and requiring source control
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ARTICLE INFO ABSTRACT

Eevwords: Infroduction: Antimicrobial resistance (ADME) iz a global izsue causing multidmg-
Infection, resistant bacterial infections, leading to hisher morbidity and mortslite rates.
Escherichia coli, Escherichia coli, a Gram-negative Enterobacterales bacteria, is the predominant cause
MDERO of comumon diseszes. In 2018, Escherichio coli ESEL (bets-lactamase enzyme
Extended-spectrum) bacterinm had the highest antibiotic resistance in Surabaya
Submitted: Fuby Indomesiz Inm 2022, 3rd generstion cephalozporin-resistant E coff and carbapenem-
25+ 2024 resistant E. coli were the top prionty pathozens in Indonesia.
Feviewsd: Aug Case: A one-vear-old girl was taken to the emergency room afier vomiting even tmes
1a+ 2024 and vomiting. She had a fever for one wesk, and her nose was nnny. The patiant had
Accepted: Sept kidney channels narrowed and had surgery to implant a I stent in ber right kidney five
17 2024 months prior. Phyzical examinstion revealed anemis jsundice, cyanosiz, snd dvspoea.

Elood and unine maliures were conducted, and Escherichia colf bacteria were found in
urine and blood samples. Escherichiz coli ESBL was found to be sensitive to several
drugz, while itz blood showed &t was carbapsnem-resistant, onlv =ensitive to
Ceftaridim, Amikacin, Gentamicin, Tigecycline, and Cefoperazone Sulbactam.
Dizcuasion: Pediatric patisnts often experisnce urinary infections from Escherichia coli
{(ESEL} and bloodsiream imfections from Escherichia coli (CRE). These bacteria
colonize various =ites in the nman body, including the urinary tract, cansing diarrhea
and causing cyvsttis. ESBL, or Extended Spectum b-lactamasze, breaks dowm
antibiotics, making them ineffactive for treating infectons. ESEL production iz
azzpciated with a bacterium found im the bowel and resistance genes are often
ranzmitted throush plazmids camving other resistance genes. The emergsnce of
carbapenam-resistant Ercherichia coli izolates (CREC) has led to using polymymin,
tigecvcline, fosfomycin, and aminoslycosides as effective antibiotics agamst CEEC.
CREC can lead to severs infactions, including mtra-abdommal infactions, pneumonia,
urinary tract infections, and device-aszociated infactions.

Concluzions:

Escherichia coli, an MDF.O bacteria, requires antbiotic sensitivify test resultz for
effactive trestment, with senszitive drgs often chosen m difficult cases, and requirmg
sonrce control.

Introduction resistant bacterial infections are linked to

The global izzue of Antimicrobial higher merbidity and moertality rates
rezistance (AME) iz significant. (Huang et rezl-world environments (Kasanga et al,
al, 2024; Leom et al., 2023). Multi-dmg- 2023; Saliba et al., 2023). With the usage
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of antimicrobial medications, AME nse=
(Huang et al, 2024). Anfibiotic resiztance
leads to fewer treatment options availzble,
longer hospital stays, higher treatment
costs, and higher death rates. The need for
alternate treatment options i3 urgent due to
the rize in antibiotic resistance and the
ineffectiveness  of therapies
(MNasrollahian et al, 2024). Multidmg-
resistant organism (MDB.O) infections are

antibiotic

more common among  elderly  people
confined to long-term care institutions
(Rodriguez-Villodres et al., 2021).

Each continent haz a different
prevalence of MDEOs in leng-term care
facilities (LTCF). Asia has the highest
prevalence of extended-spectrum  B-
lactamaze (ESEL)  Entercbacteralez
(71.6%), carbapenem-resistant (CRE)
Entercbacterales (6.9%), and methicillin-
rezistant Staphylococcws awrens (MESA)
(25.6%) (Rodriguez-Villodres ef al., 2021)

Escherichia colf belongs to the
family Enterchacteriaceae and  order
Enterchacterales. Gram-negative
Enterchacterales bacteria Escherichia coli
1z a facultative amaerchbe that iz not
sporogencus (Nasrollahian et al, 2024;
Vazquez-Lopez et al, 2023). Escherichia
coli 15 the predominant cause of several
common bacterial dizeases. such az
gastroenteritis, urinary tract infections
(UTlz), bloodstream infections (BSIz),
septicemia, and newbom meningitiz, even

TT
Al
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though it iz a frequent member of the gut
microbicta in both people and animals. Tt is
also present mn water, soil, and the vicinity
of plants. Apart from the rizing incidence
of Escherichia colf infections, 2 significant
problem 1z their onpoing drug resistance
(Sora etal, 2021).

Escherichia coli can manufacture
the beta-lactamase enzyme Extended-
spectrum (ESBL) and i3 carbapensm-
resistant Broad-spectrum cephzlosporins,
moncbactams, and penicilling can all be
hydrolyzed by bacteria that produce
enzyme-specific beta-lactamazes (ESBL3z).
On the other hand, an isolate of
Escherichia coli that 1z carbapensm-
resistant 1z resistant to  imipenem,
meropenem,  ertapenem. or any other
carbapenem-containing antibiotic
(Endraswari et al, 2022). Within six
months, Escherichia coli was the third rank
of Gram-negative bacteria responsible for 2
bloodstream mfection at Dr. Soetomo
Hospital in Surabaya in 2018. Eegarding
the most dangerous UTls, Escherichia cali
ESBIL bacterium had the highest level of
antibiotic resistance (Ariana et al 2020;
Endraswan et al., 2022). Distnbution of
WHO  priority pathogen: hased on

2022 m

specimens in all hospital: in
Indonesia, 3rd generafion cephalosperin-
resistant E. coli, and carbapenem-resistant
E. coli are in first and third place compared

to other MDEO bacteria (PAMET, 2023).
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Case

The patient’s mother took 2 one-
vear-old girl to the Emergency room. Sinee
thiz moming, the patient has puked seven
times znd made quite a bit of vomit. She
zppeared thirsty and was still drinking.
There was 2 fever for one week, reaching a
temperature of 39.3°C. The temperature
drops with paracetamol and then increases
again. She hasn't had diarthea or shoriness
of breath m the last four days but has been
coughing up phlepm. Her mosze 1= rummy.
Pazt medical background: The patient, who
was eight months old, had both of his
kidney channel: namowed. Five months
prior, she had surgery to implant a DJ stent
m hiz right kidney. Additionally, the
catheter was withdrawn from the patient
two months ago.

Cn  physical
Glazgow coma scale (GCS) was found to
be 456, heart rate 140 fimes per minute,
pulse strong, body temperature 36.6, SpO2
97% fa, respiratory rate 26 times per
minute. Head and neck: Anemia (-),
Jaundice (-), cyanesiz (-), Dyvpsmea (),

examination, the

droopy eves, dry lips, abdomen: supple
flat, not distended, normal bowel sounds,
extremities: pale warm acral, CRT < 2
zeconds. Bloed laboratory examination:
Hb: 8.5, WBC: 21.92z1073, PCT: 3.82,
Neunt: 71.2%, BUMN: 125 SK 04
Uninalysis: Clear yellow, Specific gravity
1003, Ph 33, glucose - ketones -

TR
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Leukocytes 3+, Nitrites +, eryvthrocytes 2+,
Protem 1+, bilimbin -, urchilinopen -
albumin 150, ervthrocytes  1.16hpf
leukocyte:  57.15/hpf, non-sguamous
epithelium 1421 per vizual field, eryvstals -,
bacteria 1982 per visual field.

Then, urme and blood cultures are
carried out. From the results of culture n
the media on urine samples, direct Gram
staining was cbtained: PMN -, Epithelium
-, Bactenia -. Blood Agar Plate: Eound,
small, white colomes, non-hemolyzed, =
1075, McConkey Apar Plate: Pink
colomes, lactose fermenter. The blood
gpecimen szhowed 2 Gram Bactec result:
Gram-Negative Fods. Bleed Agar Plate:
Found, small, white colonies,
hemelyzed. Chocelate agar plate: Colonies
are round, small, white, non-hemolyzed—
McConkey Agar Plate: Pink colonies,
lactose fermenters.

non-

Figure 1. Colony growth in (A) Blood
Agar, (B). McConkey Agar after
meubation 1x24 hours, at temperature 37°C
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Figure 2. Coleny growth m (A) Blood
Agar, (B). McConkey Agar, (C) Chocolate

Agar after incubation 1x24 hours, at
temperature 37°C

Figure 3. Direct gram stain from bacteria,
Time to Peositivity 1x24 hours, gram-
negative rods in high power field
Table 1. Eesults of bactenial identification
and antibiotic sensitivity testing

Specimens Urine Blood
Bacteria Ezcherichia  Escherichia
coli ESBL coli CRE
Amtibiotic  Sensitive = Sengitive =
Sensitivity  Amikacin, Ceftazidime,
Test Ceftazidime, Amikacin,
Gentamicin,  Gentamicin,
Imipenem, Tigecycline,
Meropenem, Cefoperazone
Tigecveline, Sulbactam
Cefoperazone
Sulbactam,
_ Fosfomycin

ITMT Folume d No. 1, June 2024 (74-83)

Ercherichia coli bacteria were
found in urine znd blood specimen: with
different bactenal sensifivity test results. In
the wrine specimen (Escherichiz coli
ESBIL), zome drugs were still sensitive,
namely Armmkacin, Ceftazidim,
Gentamicin, Imipenem,  Meropenem,
Tigecycline, Cefoperazone Sulbactam, and
Fesfomvein.  Meanwhile, the Tblood
specimen results showed that Escherichia
coli was carbapenem-resistant, which was
only sensitive to the dmps Ceftazidim,
Amikacin, Gentamicin, Tigecveline, and
Cefoperarone Sulbactam

On the 3rd day of hospitalization,
urine and blood cultures came out, and the
patient  was antibiotic
Cefoperazome Sulbactam

given the

Discussion

From the resultz above, 1t was
found that these pediasfric patients
experienced imfections in two different
places. Ercherichia coli ESEL In patients 1z
czlled a urinary infection, and Escherichia
coli CRE obtained m the blood 1= called a
bloodstream infection. The urinary tract is
the most often colomized extra-intestinal
location by these bacteria, and these
bacteria frequently cause bloodstream
infections. The site of infection (eg,
uropathogenic Escherichia coli, named for
their impact on the urnary system, and
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alzo extraintestinal pethopemic Escherichia
coli, or ExPEC) are among the
characteristics used to classify pathogenic
Escherichia coli mmto “pathotypes” or
"pathovars.” (Foster-Nyarke & Pallen,
2022; Zhou et al., 2023)

In Gram-pegstive bacteria, J-
lactamaze enzymes that hydrolyze the
amide bond of the four-membered JB-
lactam ring are the primary resistance
mechanizm,

dizzeminating on mobile genetic elements

with mmltiple enzymes
across opportumistic pathogens such as
Enterchacteriaceae (e.g., Escherichia coli)
(Tooke et al, 2019). ESBL stands for
Extended Spectrum [(-Lactamese  fB-
lactamaze enzymes break down and
destrov zome commonly used antibiotics,
mcluding penicillin and cephalosperins,
and make these dmgs meffective for
treating infections. ESBEL production i
aszociated with a bacterium usually found
m  the bowel  Particularly m
Enterchacteriaceae, genes that produce
ESEL and carbapenemase frequently have
2 high fransmizsion rate through plasmids
that camy other resistance genes. Both
rezistances in the same stramn zre often on
different plasmids szince ESBL  and
carbapenemases are connected with
various plasmids. Thiz has a significant
mmpact on the use of antibiotics, the price
of treatment patient outcomes, and the
range of available treatments. Escherichia

ITMT Folume d Mo 1, June 2024 (74-83)

coli were treated by cephalosponn and
carbapenem; neverthelesz, following the
emergence  of  carbapenem-resistant
Ercherichia coli 1zolates (CREC) and the
global spread of these variants, polymyzxin,
fosfomyein, and

aminoglycosides, either zlone or

tigecycline,

conjuncticn with cther antibictics, are the
antibiotics that continue to be efficacious
against CEEC. CREC can lead to severe
infections,  including  intra-abdominal
infections, pneumonia, urinary tract
infections, and device-associated infections
(Huang et al., 2024; Nazrollahian et al.,
2024). Various mechanisms of resistance
are exhibited by Escherichia coli strains,
including the production of different [i-
lzctamase enzvmes, lowered permeability
of the membrane, formation of capsule and
biofilm, employment of efflux pumps. and
enzvmatic modification (Masrollzhian et
al, 2024). Through the release of
compounds, food
competition, maintenance of the integnity
of the epithelial barrier, bacteriophage
deplovment, and
stimulation, the gut microbiota can offer
resistance agaimst
Neverthelezs, nothing iz now known about
the  commection  between  MDRO
and the microbiome
(Ducarmon et al_, 20217

antimicrobial

mmunelogiczal

colomization.

colonization
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Conclusion

Escherichia coli iz an
Enterchacteriacese which iz often listed as
MDEO bacteria. Feporting of antibictic
zemsitivity  test results will be highly
anficipated  when  treating
Treatment will choose culture results with
gtill-zensitive drugs in difficult cazes with
Escherichia coli bactenial infections with
different genctypes. However, source

patients.

control management iz still important to do
while wating for the dmg to be
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