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Pe3ome

Streptococcus equinus — HEIHTEPOKOKKOBBIN Streptococcus rpymmsr D,
IPaMIIOJIOKUTETIbHAs,, HEreMOJIMTUYECKasi, MOJIOYHOKHCHas Oakrepus. Yacrora
MH(QULIUPOBAHUS JIOAECH YBEIMUYUBAETCA B CEJILCKOM MECTHOCTH, IJ€ CYLIECTBYET
BBICOKMIM pHCK KOHTakTa ¢ (heKamusiMU KUBOTHBIX U (HepMEHTHPOBAHHBIMU

IMUOICBBIMUA IIPOAYKTAMM.

Streptococcus equinus acconuupoBaHa co crelupuIeCKUMHU 3a00JICBaHUIMH,
TaKUMH KaK KOCTHO-CYCTaBHbIC MH(DEKITNN, MEHUHTHUT, UH(PEKIINN KEITIHBIX MTyTEH,
WHDEKITMOHHBINA SHIOKAPAUT U KOJOPEKTAIBbHBIN pak. [lanuent mysxkckoro mona 10
JeT, ¢ OeCCUMMITOMHBIM TE€YeHHEM U 0€3 CONMYTCTBYIOIIMX 3a00JIeBAHMM, ObLI
HaIpaBjeH Ha TUJIAHOBBIA OCMOTP B aMOyIaTOPHYIO MEAMATPUUYECKYIO KIWHUKY
oonbHUIIEI 0011Iero npoduiis Hukes, [Tupeit, I'penust. CornacHo uctopuun 00J1€3HU,
OH TIPOBEJI JIBE HEJIEIH B JIETHEM Jarepe, rie uMesl HemOoCPEACTBEHHbIN KOHTAKT C
JIOIIAIbMU, HAIIPUMEP, B XOJI€ BEPXOBOM €3/1bl, KOPMJIEHUS U MOEHUS JIOIaAeH, a
TaKXKe yXoJia 32 HUMHU M T. 1. OaHako, uH(MEKIUs HE BHISBIEHA y ero Opara c
aHAJIOTMYHBIMU KOHTAaKTaMU U 3aHATUsAMU. OCMOTp 1J1a3, pTa, yIIen, Hoca, ropiia u
YKUBOTA OCOOEHHOCTEW HE BBISBUI. JlabopaTopHbIe aHaTU3bl TTOKA3AJIN YMEPEHHBIN
nerikoruTo3 (12 000/mm3, ¢ 80% HeWTpodUIOB) U HE3HAYUTEIHHOE YBEIUUYCHHE
ckopoctd ocemanus 3putpoutoB (30 Mm/4). AHamUM3 MOYM M MHUKPOCKOTIHS
BBISIBUJIM OaKTEPUYPUIO IO HUTPUTHOMY TECTy W MHUYPHUIO, YTO OOYCJIOBHIIO
npoBeneHue noceBa moun (Multistix 10 SG Reagent Strips). , Siemens Healthineers)
c oOHapyxeHHeM MoOHOMHKpoOHOro S. equinus >105 KOE/miu. Bakreputo
UJICHTUPUIMPOBATIM ¢ MoMoIbio cucteMbl uaeHtudukanuu RaplIDTM REMEL
ONE (Thermo Fisher Scientific). TectupoBaHue dYyBCTBUTEIBHOCTH K
MIPOTUBOMUKPOOHBIM TIpenapaTaM BBISIBUWIO YCTOWYMBOCTh K KJIMHJAMUIIMHY,
TETPALUKINHY, 11e(POTaKCUMY U BBICOKYIO UYBCTBUTEIBHOCTb K IPUTPOMUIIMHY.
[TarrieHT moJyvat JeueHHe SPUTPOMHUITMHOM. StreptocoCcCus equinus BeIESIETCS U3
KHUIIICYHUKA IPUMEPHO Y 7% B 00111e# NOMyJIsAK, a UHPEKIIMH MOYEBBIBOASAIINX

myTel BCTpeudaroTcs pexe. PakTopaMu prUCKa KOJOHU3AIMU YEJIOBEKA CUUTAKOTCA



IPOXUBAaHUE B CEIbCKOM MECTHOCTM U KOHTAaKT C (DeKaJusIMU IKUBOTHBIX.
OnucaHHBII B HACTOAIIEM HCCIEAOBAHUM TMAIMEHT, NMPEObIBABIIUN B JIETHEM
Jarepe, BEPOSATHO, KOHTAaKTHpOBaJ ¢ (eKaausMu Jomaaed BO  BpeMs
COOTBETCTBYIOIIKUX MEPOIPHUITHIA, YTO MPUBEJIO K Pa3BUTHIO UH(PEKINH, BBI3BAHHON

Streptococcus equinus.

KimroueBble cioBa: Streptococcus equinus, MOHOMHMKPOO, KOJOHH3AIIWs,

MOYCBBIBOJAIINC ITYTH.



Abstract

Streptococcus equinus is a non-enterococcal group D Streptococcus, Gram
positive, non- hemolytic, lactic acid bacterium. The incidence of colonization in
humans increases in rural areas, where there is high risk of exposure to animal feces
and fermented food products.

It is associated with specific diseases, such as osteoarticular infections,
meningitis, biliary infections, infective endocarditis and colorectal cancer. A male
10-year-old patient, asymptomatic, without underlying medical conditions, was
referred for routine check-up at the Outpatient Pediatric Clinic of the Nikea General
Hospital, Piraeus, Greece. According to patient history, he had spent two weeks at a
summer camp, where he had direct contact with horses, such as horse riding, horse
feeding, watering, horse care, etc. His brother, although he had the same contacts
and activities, did not present an infection. Examinations of the eyes, mouth, ears,
nose, throat and abdomen were normal. Laboratory tests showed mild leukocytosis
(12,000/mm?3, with 80% neutrophils) and slightly increased erythrocyte
sedimentation rate (30 mm/h).Urinalysis and microscopy revealed bacteriuria by
nitrite test and pyuria, so urine cultures were performed (Multistix 10 SG Reagent
Strips, Siemens Healthineers). The urine culture grew monomicrobial S. equinus
>10° CFU/ml. The bacterium was identified by the RapID™ REMEL ONE
identification system (Thermo Fisher Scientific). Antimicrobial susceptibility
testing revealed resistance to Clindamycin, Tetracycline, Cefotaxime and high
susceptibility to Erythromycin. The patient received treatment with Erythromycin.
Streptococcus equinus has been isolated from the bowel in approximately 7% of the
general population. Urinary tract infections are less common. Risk factors for human
colonization are considered living in rural areas and having contact with animal
feces. The patient, during his stay at the summer camp, had probably contact with

horse feces during the relevant activities and therefore infected.



Keywords: Streptococcus equinus, monomicrobial, colonization, urinary

tract.
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1 Introduction

Streptococcus equinus is a non-enterococcal group D Streptococcus, which
colonizes both humans and animals and is involved in food fermentation. It is a
Gram positive, non-hemolytic, lactic acid, bile-esculin positive, non-lactose and
non-mannitol fermenting bacterium. It is found predominantly in the alimentary tract
of horses, and it is associated with specific diseases, such as osteoarticular infections,
meningitis, biliary infections, infective endocarditis and colorectal cancer)
(Marmolin et al., 2016; Kaiki et al., 2021; Vinciguerra et al., 2021). The incidence
of colonization in humans increases in rural areas, where there is high risk of
exposure to animal feces and fermented food products (Kaiki et al., 2021,
Vinciguerra et al., 2021). Urinary tract infections are among the most frequent
infections worldwide. They are detected in hospital and primary care consultations,
and in some cases they are asymptomatic. Timely diagnosis and treatment of urinary
tract infections can prevent from serious consequences. Urinary tract infections from
Streptococcus equinus are very rare. The aim of our study is to present an
asymptomatic pediatric case of urinary tract infection by Streptococcus equinus,

acquired due to leisure time spent with horses.
CASE PRESENTATION

A 10-year-old male patient, asymptomatic, without underlying medical conditions,
was referred for routine check-up to the Outpatient Pediatric Clinic of the Nikea
General Hospital, Piraeus, Greece. According to patient history, he had spent two
weeks at a summer camp, where he had direct contact with horses, such as horse
riding, horse feeding, watering, horse care etc. His older brother, although he had
the same contacts and activities, did not present any infection. Examinations of the
eyes, mouth, ears, nose, throat and abdomen were normal. Laboratory tests, such as
complete blood count, biochemical tests, urinalysis and urine culture were

performed.

2 Materials and methods
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The complete blood count was measured on the NIHON KOHDEN CelltacG
hematology analyzer, biochemical tests were measured on the KONELAB 60
biochemistry analyzer, urinalysis was performed by the Multistix 10 SG Reagent
Strips (Siemens Healthineers), and the urine cultures were performed on Columbia
blood agar. For microbial identification, RapID STR REMEL™ (Thermo Scientific
System), Gram stain and agglutination with streptococcal group sera (Streptococcal
Grouping Kit, Oxoid Ltd., Basingstoke, UK) were applied. In addition, the drug
susceptibility testing of the urine culture was performed by the Kirby Bauer disk
diffusion susceptibility test, by implementing the EUCAST (European Committee
on Antimicrobial Susceptibility Testing) 2023 criteria.

3 Results

Haematology tests showed mild leukocytosis (12.000/mm? with 80% neutrophils)
and slightly increased erythrocyte sedimentation rate (30 mm/h). Biochemical test
results were as follows: glucose 86 mg/dL, urea 30.5 mg/dL, uric acid 6.63 mg/dL,
creatinine 0.98 mg/dL, GGT 22 U/L, GOT 20 U/L and GPT 22 U/L. Urinalysis and
microscopy revealed bacteriuria by nitrite test and pyuria. The urine culture grew
monomicrobial Streptococcus equinus >10° CFU/ml. Antimicrobial susceptibility
testing revealed resistance to Clindamycin, Tetracycline, Cefotaxime and high
susceptibility to Erythromycin. The patient received treatment with Erythromycin
and recovered quickly.

4 Discussion

Equines play an important role in transmitting several zoonotic diseases to humans.
The emergence and re-emergence of equine zoonotic pathogens have been described
by many authors in the literature. Streptococcus equinus has been isolated from the
bowel in approximately 7% of the general population. It has rarely been described as
a human pathogen. Infections in humans are most often associated with bacteremia,
with or without endocarditis (Chayakulkeeree et al., 2015; Marmolin et al., 2016;
Jans and Boleij, 2018; Pompilio et al., 2019). Moreover, Streptococcus equinus has
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been detected in food products including fermented milk in sub-Saharan Africa, Asia
and Southern Europe, fermented fish in Asia and fermented plants in sub-Saharan
Africa and Latin America suggesting a wide range of habitats and its adaptability to
different environmental conditions (Khurana et al., 2015; Jans and Boleij, 2018;
Gonzélez-de la Cruz et al., 2021; Oberg et al., 2022). Streptococcus
bovis/Streptococcus equinus complex (SBSEC), consists of commensal bacteria,
mainly described as colonizers of the rumen, crop, and cloaca of animals and colon
of humans, with a fecal carriage rate of SBSEC in humans ranging from 5% to over
60% (Khurana et al., 2015; Oberg et al., 2022). The variation of the percentage
observed, is attributed to different detection techniques and regional differences.
Moreover, most studies include specific population groups and not the general
population (Jans et al., 2012; Lopes et al., 2014; Dekker and Lau, 2016).
Epidemiological data about Streptococcus equinus are limited. The rare published
cases include infective endocarditis cases (Keerty et al., 2021; Vinciguerra et al.,
2021; Oberg et al., 2022; Stummer et al., 2023), bacteremia (Chayakulkeeree et al.,
2015; Marmolin et al., 2016; Kaiki et al., 2021; Oberg et al., 2022; Stummer et al.,
2023) and one case of endocarditis combined with histocytosis (Sechi et al., 2000).
In 2013 three cases of Streptococcus equinus subspecies zooepidemicus  were
detected in Eastern Finland, in patients who were horse trainers and breeders. It is
noteworthy that the disease in all three patients was invasive and severe, requiring
prolonged treatment and rehabilitation. Human infections with Streptococcus equinus
subspecies zooepidemicus, are very rare and are generally associated with contact
with horses, and consumption of unpasteurized milk products, goat cheese or pork.
In most cases S. zooepidemicus leads to fulminant infections (Pelkonen et al., 2013;
Stummer et al., 2023). Urinary tract infections are much less common and their role
of the SBSEC [Streptococcus bovis/Streptococcus equinus complex] as urinary
pathogens is not well known (Matesanz et al., 2015; de Teresa-Alguacil et al., 2016;
Rosales-Castillo et al., 2022). In Greece, there are no epidemiological surveillance

data from the National Public Health Organization for Streptococcus equinus
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infection, probably due to its rarity. In the recent past, no similar infections have been
detected nor published in Greece, concerning any population age group. The patient
in this case, during the stay at the summer camp, had probably contact with horse
feces during the relevant activities and therefore was infected. No epidemiological
data from the campsite were collected. The child was asymptomatic and the urine
culture was performed on the basis of routine testing, so there may be cases of
infection which have been under-diagnosed. The 10 year old patient has a higher risk
of being infected, due to poor application of hygiene rules in his age group during
vacations, without the supervision of parents or teachers. In Greece, horse riding is
not a widespread sport and leisure with horses is very limited. Contact with horses
occurs in most cases due to agricultural activities. Moreover, a National Equine
Registry has not yet been established, despite the continuous efforts of the relevant
animal welfare associations (Hellenic Society for the Equine Welfare and Panhellenic
Equine Welfare Society). There is an increasing evidence that antibiotic resistance is
widespread among Streptococcus equinus clinical isolates, with variable resistance
rates reported for clindamycin, erythromycin, tetracycline, and levofloxacin (Boyle
etal., 2018; Pompilio et al., 2019; Bohlman et al., 2023; Chhabra et al., 2023). Given
the increasing infection rates it is of utmost importance to continuously evaluate the
resistance profiles, as well as to determine the factors that enable colonization and
establishment in animal and humans, in order to develop strategies to reduce public
health risks. The diseases of equines put at risk significant part of the population,
such as veterinarians, animal handlers, horse trainers and breeders, animal health
personnel, the population of agricultural communities, as well as the general
population that gets in contact with horses during sports or leisure time (Bohlman et
al., 2023; Chhabra et al., 2023).

5 Conclusion

Streptococcus equinus is a rare Gram-positive bacterium, that may cause fulminant
infection in humans. In this paper we describe a rare asymptomatic pediatric case of

urinary tract infection with S. equinus, as a result of contact with horses. All


https://en.wikipedia.org/wiki/Gram-positive

115 clinicians and laboratory physicians should be alert for timely diagnosis and specific
116  therapeutic treatment, aiming to ensure the quality of life of patients and increase

117  their survival expectancy.
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FIGURES
Figure 1. Identification of S. equinus by RapID™ REMEL ONE.
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