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DIFFICULTIES IN IDENTIFICATION

OF COMAMONAS KERSTERSII STRAINS
ISOLATED FROM INTESTINAL MICROBIOTA
OF RESIDENTS OF REPUBLIC OF GUINEA
AND RUSSIAN FEDERATION

E.V. Voitenkova, Z.N. Matveeva, M.A. Makarova, S.A. Egorova, A.V. Zabrovskaia,
L.V. Suzhaeva, E.V. Zueva, L.A. Kaftyreva

St. Petersburg Pasteur Institute, St. Petersburg, Russian Federation

Abstract. The Comamonas genus, described in 1985, included one species — Comamonas terrigena. At present,
the Comamonas genus includes 21 species. The ability of Comamonas to survive in environmental objects (samples
of water, soil and plants), including hospital environment and medical equipment, allows them to be considered as
opportunistic microorganisms. The purpose of the research was to study the biological properties and antimicrobial
susceptibility of Comamonas kerstersii strains isolated from fecal samples of healthy people living in Saint Petersburg
(Russian Federation) and the Republic of Guinea. The study was carried out in the laboratory of enteric infections
of the St. Petersburg Pasteur Institute. 1532 fecal samples were obtained from residents of St. Petersburg and 46 sam-
ples from residents of the Republic of Guinea. The generic and species identification of the isolated microorganisms
was carried out using routine biochemical tests, the NEFERM test24 commercial test system (MIKROLATEST,
Erba Rus, Russia) and Vitek 2 Compact (BioMerieux). The difficult for identification microorganisms were studied by
MALDI-TOF mass spectrometry, on a “Microflex LRF” mass-spectrometer. Antimicrobial susceptibility was deter-
mined by the gradient method with MICEvaluator™ (OXOID, UK) on Miiller—Hinton agar (Russia). In the intestine
microbiota of 1532 St. Petersburg residents among the opportunistic microorganisms two strains of C. kerstersii were
isolated (0.13%). In a survey of 46 residents of the Republic of Guinea in 8 cases (17.4%) C. kerstersii were isolated.
The identification of C. kerstersii strains using various methods and biochemical tests has shown different results:
routine biochemical tests allowed the strains to be assigned to the group of non-fermenting gram-negative bacteria;
NEFERM test24 kit identified all strains as C. testosteroni; VITEC 2 referred all strains to C. testosteroni; using mass
spectrometry with a coincidence ratio of 2.19—2.33, all strains were identified as C. kerstersii. It should be taken into
account that the C. kerstersii bacteria cannot be identified by the tests of NEFERM test24 kit and the GN VITEC 2
card, since only the C. festosteroni is represented in the databases of both methods. The taxonomic base of mass spec-
trometry includes reference spectra of five species of Comamonas from 21 known ones, including C. kerstersii. Strains
isolated from the inhabitants of the Republic of Guinea were unsusceptible to at least one tested antibiotic: cipro-
floxacin (4 strains), tetracycline (5 strains) and trimethoprim/sulfamethoxazole (5 strains), almost all strains being
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simultaneously unsusceptible to several antibiotics: ciprofloxacin and trimethoprim/sulfamethoxazole (2 strains),
tetracycline and trimethoprim/sulfamethoxazole (2 strains), ciprofloxacin and tetracycline (1 strain). One strain was
unsusceptible to ciprofloxacin, tetracycline, and trimethoprim/sulfamethoxazole.

Key words: microbiome of the intestines, non-fermenting bacteria, Comamonas kerstersii, MALDI-TOF, antimicrobial resistance.

BbIAEJIEHME N OCOBEHHOCTU UOEHTUDPUKALUN COMAMONAS KERSTERSII NTPU U3YHEHUU
MUKPOBUOTbI KULLEYHUKA XXUTEJIEN POCCUACKON ®EAEPALIUU U TBUHEUCKOW
PECNYBJIUKA

BoiitenkoBa E.B., MarBeesa 3.H., Makaposa M.A., Eroposa C.A., 3a6poBckas A.B., Cyxkaesa JI.B.,

3yena E.B., KadrbeipeBa JI.A.

ObYH HHUH snudemuonoeuu u muxkpoouonroeuu umenu Ilacmepa, Cankm-Ilemepoype, Poccus

Pestome. Pon Comamonas, onvcanusliii B 1985 romy, Bkitouan onuH Bung — Comamonas terrigena. B HacTosIiee BpeMst
pon Comamonas BK1o4aeT 21 Bun. CriocoOHOCTh OakTepuii poxa Comamonas BEIXXUBATh B 00bEKTaX BHEITHEH CPeIbI
(rpo6ax BOIBI, IOYBHI M PACTEHMIT), B TOM YMCJIC BO BJIAXKHBIX YCIOBUSIX TOCITUTAIBHON Cpelbl U HA MEAUIIMHCKOM
000pyIOBaHUHU, TTO3BOJISIET CYMTATH UX YCJIOBHO-TIATOTEHHBIMU MUKpOOpraHu3Mamu. e nuccaenoBaHus cocTos-
Jla B U3yYEHUU OMOJIOTMYECKUX CBOWCTB M YYBCTBUTEIBHOCTUA K aHTUOMOTUKAM IITaMMOB Comamonas kerstersii,
BBIJIEJICHHBIX M3 MpPo0 MCIpakHEHUI 3M0pOBBIX Jiozeil, mpoxuBaomux B CaHkT-IletepOypre m I'BuHeicKoi
Pecny6iuke. PaboTa mpoBoauiack B 1aboparopuu KuiedHbix nHbekunit ®6YH HUU snuaeMmuonoruu u MUKpo-
ouonorun umenu Ilacrepa, Cankr-IletepOypr. UccnenoBanbl 1532 mpoObl ¢hekananii, MONYUYEHHBIX OT XUTeENei
Cankr-IleTepOypra u 46 npo6 xxureneii ' Buneiickoi Pecniyoimku. PogoBy1o 1 BUIOBYIO MASHTU(UKALIAIO BbIICICH-
HBIX MUKPOOPraHM3MOB ITPOBOIMIIU, UCTIONb3YSI PYyTUHHBIE OMOXUMUUYECKHE TECThI; KOMMEPUYECKYIO TECT-CUCTEMY
«HE®EPM Ttect24» (MIKROLATEST, Dp6a Pyc, P®) u Gakrepuonornueckuii anamusarop Vitek 2 Compact
(BioMerieux). TpynHOMIEHTUDUIIUPYEMBIE MUKPOOPTaHU3MBI UCCISIOBAIN MaCC-CIIEKTPOMETPUIECKIM METOIOM
Ha MALDI-TOF macc-cniekrpomeTpe «Microflex LRF». UyBcTBUTENTBHOCTS K aHTUOMOTUKAM OTIPEAEIISIIM METOIOM
IrpaIMeHTHBIX KOHIeHTpanuil ¢ mojgockamu M.I1.C.Evaluator™ (OXOID, BenukoOputanus) Ha arape Mroiaepa—
Xunton (HUU®, Poccus). B coctaBe Mukpoouots! Kuiieunuka y 1532 xuteneit Cankr-IlerepOypra Obliu Bbiae-
nenbl 2 wramma C. kerstersii (0,13%). Ilpu o6cnenoBanuu 46 xuteneii [Buneiickoit Peciyonuku B 8 ciyydasix (17,4%)
obL1u BeLaeneHbl C. kerstersii. UnentTudukanusg mraMMmoB C. kerstersii ¢ UCTIOJIb30BAaHUEM Pa3MYHbBIX METOIOB Jajia
pa3iMYHbIE PEe3YIbTaThl; PyTUHHbIE OMOXMMUYECKKME TECThI MO3BOJIUIN OTHECTH IITAMMBI K TpyIlre HeGepMeH-
THUPYIOUIUMX TpaMoTpuuareabHbiX 6akTepuii; <HEDEPM Tect24» uneHtudunmrposan mraMMbl Kak C. festosteroni
aHanuzatop VITEC 2 otHec mwtammbl K C. festosteroni; METOJOM MacC-CIEKTPOMETPUU ¢ KOG GUIIMEHTOM COBIa-
neHus 2,19—2,33 Bce mTaMMbl uaeHTUGuLMpoBaHbl Kak C. kerstersii. Cneayet yuecTb, yTo 0aktepuu C. kerstersii
HE MOT'YT ObITh MACHTUGhULIMPOBAHBI TecTaMu, BXoasmuMu B Habop «<HE®EPM rtect24» u kapty GN VITEC 2,
TaK Kak B 0a3ax JaHHBIX 000MX METOIOB IpeACTaBlIeHa XapaKTepucTruka ToiabKo C. testosteroni. TaKCOHOMMYECKas
0a3a Macc-CIIEKTPOMETPHUH BKJIIOYACT 3TaJOHHBIC CIIEKTPHI IIATH BUAOB Comamonas U3 21 U3BECTHBIX, B TOM YHCIIE
u C. kerstersii. IllTamMbl, BeIIEICHHBIE OT XXuTeeil [ BuHeiickoil Pecry6mmky, xapaKTepru30BaInuch HEUYBCTBUTEIIb-
HOCTBIO XOTSI OBl K OMHOMY TECTHPYEMOMY aHTHOMOTHKY: MUIIPO(IOKCAIINHY (4 IIITaMMa), TeTPaUMKINHY (5 ITaM-
MOB) ¥ TPUMETOIIPUM/CYIb(paMeToKca301y (5 ITaMMOB), IpUUeM MPAKTUUECKH BCE IITAMMBI XapaKTePU30BaIUCh
OTHOBPEMEHHO HEUYBCTBUTEIbHOCTHIO K HeCKONbKUM AMII: numnpodiokcaliiHy 1 TpUMETONPUM/CYTbhaMeTOK-
cazoiny (2 mrTamMMma), TeTpalluKJIMHY U TPUMETOIPUM/CyTb(haMeTOKca3oy (2 mraMma), MUIPOoQIOKCaAINHY U TET-
pauukauHy (1 mramm). OnuH ITaMM ObLJT HEYYBCTBUTEICH OMHOBPEMEHHO K IIUMPOdIOKCAIIMHY, TETPALUKINHY
Y TPUMETOINPUM/CyIb(amMeToKcasony.

Karueesnie caosa: mukpobuoma Kumeynuxa, Hepepmenmupyrowue baxmepuu, Comamonas kerstersii, MALDI-TOF, anmumukpobras
De3UCeHMHOCMb.

Introduction

The group of non-fermenting bacteria includes
chemo-organotrophic Gram-negative microorgan-
isms belonging to different genera and families, unit-
ed in one group due to the lack of ability to carry out
fermentation processes (utilization of carbohydrates
in anaerobic conditions). In group of non-fermenting
bacteria Pseudomonas and Acinetobacter genera have
the most important clinical significance as agents

of health-care associated infections. In the taxo-
nomy of pseudomonads, significant changes have
taken place in recent years: bacteria that previously
belonged to Pseudomonas are now divided into five
main clusters, which are separated into independ-
ent genera or families, on the basis of homology
studies using the rRNA hybridization method [18].
The first group includes bacteria of the Pseudomonas
genus. Microorganisms belonging to the third
rRNA homologous group are classified as a family
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of Comamonadaceae, including Comamonas, Delftia
and Acidovorax genera. The Comamonas genus, de-
scribed in 1985, included one species — Comamonas
terrigena [10]. Later, a detailed study of strains belon-
ging to this genus allowed them to be divided into
three distinct species: C. ferrigena, C. aquatica, C. ker-
stersii [22]. At present, the Comamonas genus includes
21 species [14]. Bacteria of the Comamonas genus —
aerobic, non-spore-forming gram-negative rods, mo-
bile due to the presence of polar flagella, oxidase and
catalase positive, grow well on simple and differential
diagnostic nutrient media, do not oxidize or ferment
carbohydrates, optimum growth temperature is 35—
40°C. The ability of bacteria of the Comamonas genus
to survive in environmental objects (samples of water,
soil and plants), including hospital environment and
medical equipment, allows them to be considered as
opportunistic microorganisms [15].

The purpose of the research was to study the bi-
ological properties and antimicrobial susceptibil-
ity of C. kerstersii strains isolated from fecal samples
of healthy people living in Saint Petersburg (Russian
Federation) and the Republic of Guinea.

Materials and methods

The study was carried out in the laboratory
of enteric infections of the St. Petersburg Pasteur
Institute. 1532 fecal samples were obtained from resi-
dents of St. Petersburg and 46 samples from residents
of the Republic of Guinea. The residents were clini-
cally healthy and showed no signs of gastrointesti-
nal disease during the 6 months preceding the study.
Microorganisms (families of Enterobacteriaceae,
Staphylococcus spp., yeast-like fungi of the genus
Candida, non-fermenting bacteria, etc.) in 1g of feces
were determined by the quantitative bacteriological
method on various selective and differential-diagnostic
media [1, 3]. The generic and species identification
of the isolated microorganisms was carried out using
routine biochemical tests, the NEFERM test24 com-
mercial test system (MIKROLATEST, Erba Rus,
Russia), the results were interpreted using the soft-
ware supplied by the manufacturer. The difficult for
identification microorganisms were studied by mass
spectrometry. The spectra of the cells samples were
acquired in linear positive mode using the "Microflex
LRF” (Bruker Daltonik, Germany) mass spectrome-
ter. Each spectrum was acquired using the FlexControl
3.3 software (Bruker Daltonics, Germany) in an auto-
matic mode. The identification was carried out on the
basis of the MALDI Biotyper 3.1 (Bruker Daltonics,
Germany) software by comparing the mass spectra of
each test sample with the reference spectra data from
the taxonomic base and calculating the coincidence
coefficients presented as scores. In addition, the iden-
tification of strains was carried out using the GN card
for gram-negative microorganisms of the bacteriologi-
cal analyzer Vitek 2 Compact (BioMerieux, France).

Antimicrobial susceptibility of C. kerstersii strains
(minimum inhibitory concentrations, MIC) was de-
termined by the gradient concentration method with
MICEvaluator™ (OXOID, UK) strips on Miiller-
Hinton agar (Russia). The test included antibiotics
from the group of expanded-spectrum cephalospo-
rins (ceftazidime, cefotaxime, cefepime), carbape-
nems (imipenem, meropenem), fluoroquinolones
(ciprofloxacin), aminoglycosides (gentamicin, ami-
kacin), tetracycline, chloramphenicol and trimetho-
prim/sulfamethoxazole. Interpretation of the results
was carried out according to the CLSI M100-S27
guidelines, Table 2B-5 “Minimal Inhibitory Con-
centration Breakpoints (ug/ml) for Other Non-
Enterobacteriaceae”, where we found the breakpoints
of the MIC for microorganisms not belonging to the
Enterobacteriaceae family: Pseudomonas spp. and
other non-fermenting glucose, Gram-negative rods
(with the exception of P. aeruginosa, Acinetobacter
Spp., Burkholderia cepacia, B. mallei, B. pseudomallei
and Stenotrophomonas maltophilia, Aeromonas spp.,
and Vibrio spp.) [9]. Interpretation criteria according
to CLSI M100-S27 are: ceftazidime, cefotaxime and
cefepime: S < 8.0 mg/1, R > 32.0 mg/l; imipenem and
meropenem: S < 4.0 mg/l, R > 16.0 mg/I; ciproflox-
acin: S < 1.0 mg/l, R > 4.0 mg/l; gentamycin: S <
4.0 mg/1, R>16.0 mg/l; amikacin: S <16.0 mg/l, R >
64,0 mg/1; tetracycline: S < 4.0 mg/1, R > 16.0 mg/1;
chloramphenicol: S < 8.0 mg/1, R > 32.0 mg/I; tri-
methoprim / sulfamethoxazole: S < 2/38 mg/l, R >
4/76 mg/1.

Results

In the intestine microbiota of 1532 St. Petersburg
residents among the opportunistic microorganisms,
Klebsiella spp. and Staphylococcus aureus were iso-
lated most frequently, the detection rate was 20 and
16.7%, respectively. Findings of non-fermenting bac-
teria were less often. Pseudomonas aeruginosa was
found only in 0.9% of cases. Other species of the
Pseudomonas genus (P. monteilii, P. putida) were
found in single cases. Two strains of C. kerstersii were
also isolated (0.13%).

In a survey of 46 residents of the Republic
of Guinea from the opportunistic microorga-
nisms Staphylococcus aureus (34.8%) and Klebsiella
spp. were also detected with the highest frequency
(26.1%). In 8 cases (17.4%) non-fermenting bacteria
were isolated, which were identified as C. kerstersii.

In the intestine microbiota of all the residents,
C. kerstersiistrains were found in the amounts exceed-
ing the normal quantities (in St. Petersburg residents
it was 10° CFU/g, in the residents of the Republic
of Guinea — from 10°¢ to 10° CFU/g). In all cases,
C. kerstersii strains were found in association with
other opportunistic microorganisms (Klebsiella spp.,
Candida spp., Hafnia alvei, non-fermenting bacteria,
Staphylococcus aureus, Enterobacter spp.). The identi-
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Table. MIC of antibiotics for Comamonas kerstersii strains

MIC, mg/ml
o ]
£ £ < £ 5 g § < £ % £
No.| 3 x £ g g g £ g | 5§ | g2
Bl e S| B E | B 2| B T
: 3 ° E g 5 g S 5 5 ES
o % = T%
1 2.0 4.0 1.5 0.125 0.125 >32.0 2.0 4.0 8.0 3.0 >32.0
2 1.0 1.0 0.38 0.125 0.125 0.06 2.0 3.0 128.0 1.0 >32.0
3 0.75 0.75 0.38 0.125 0.125 8.0 2.0 4.0 4.0 1.5 >32.0
4 0.5 0.75 0.25 0.125 0.125 4.0 2.0 4.0 4.0 1.5 >32.0
5 0.75 0.5 0.25 0.125 0.125 0.06 2.0 3.0 8.0 1.0 0.38
6 0.75 0.75 0.38 0.125 0.125 0.06 2.0 3.0 6.0 1.5 >32.0
7 0.75 1.0 0.5 0.19 0.19 4.0 2.0 4.0 8.0 1.0 1.5
8 0.75 1.0 0.38 0.125 0.125 0.12 2.0 3.0 4.0 1.5 0.25
9 0.75 1.0 0.38 0.125 0.19 0.12 2.0 4.0 4.0 1.5 0.38
fication of C. kerstersii strains using various methods (5 strains) and trimethoprim/sulfamethoxazole

and biochemical tests has shown different results:

1. Routine biochemical tests allowed the strains
to be assigned to the group of non-fermenting
bacteria (gram-negative, mobile, catalase and
oxidase-positive, non-fermenting carbohydra-
tes bacteria).

2. Using the tests included in the NEFERM test
24 kit, the strains were identified as C. festo-
steroni.

3. Usingthetestcard ofthe GNanalyzer VITEC2,
strains were referred to C. testosteroni.

4. Using mass spectrometry, all strains were
identified as C. kerstersii with a score of 2.19—
2.33.

It should be taken into account that the C. kers-
tersii bacteria cannot be identified by the tests inclu-
ded in the NEFERM test24 kit and the GN VITEC
2 card, since only the C. testosteroni is represented
in the databases of both methods. The taxonomic
base of mass spectrometry includes reference spectra
of five species of Comamonas from 21 known ones,
including C. kerstersii.

Minimal inhibition concentration (MIC) of an-
tibiotics of different groups of C. kerstersii strains
is given in the table. The MIC of ceftazidime
ranged from 0.75 to 2 mg/I; cefotaxime — from 0.75
to 4 mg/l; cefepime — from 0.25 to 1.5 mg/l; imi-
penem and meropenem — from 0.125 to 0.19 mg/I;
ciprofloxacin — from 0.06 to > 32 mg/l; tetracy-
cline — from 4 to 128 mg/1; chloramphenicol — from
1 to 3 mg/l1, trimethoprim/sulfamethoxazole — from
0.25 to > 32 mg/l. MIC of gentamicin for all strains
was 2 mg/l, of amikacin — 3—4 mg/l. Two strains
of C. kerstersii isolated from residents of Saint Peters-
burg (No. 8 and 9 in the table), according to the CLSI
criteria, were susceptible to all tested antibiotics.

Strains isolated from the residents of the Republic
of Guinea were unsusceptible to at least one tested
antibiotic: ciprofloxacin (4 strains), tetracycline

(5 strains), almost all strains were simultaneously un-
susceptible to several antibiotics: ciprofloxacin and
trimethoprim/sulfamethoxazole (2 strains), tetracy-
cline and trimethoprim/sulfamethoxazole (2 strains),
ciprofloxacin and tetracycline (1 strain). One strain
was unsusceptible to ciprofloxacin, tetracycline, and
trimethoprim/sulfamethoxazole.

Discussion

Microorganisms of the Comamonas genus are
most often isolated from various environmental ob-
jects, such as wetland, humus, open water, contents
of the termites intestine, less often from humans.
For a long time, bacteria of this genus have not been
considered pathogenic to humans, however, in re-
cent years, reports of the isolation of C. kerstersii and
C. testosteroni from patients with invasive infections
have appeared, and the publications on etiological
significance of C. festosteroni are more numerous |6,
7,12, 13, 16, 20, 21].

C. kerstersii strains were isolated from patients with
catheter-associated infections (bacteremia), perito-
nitis, appendicitis, postoperative complications in the
form of septic infections, meningitis, etc. In Argentina
in 2010—2015 C. kerstersii in association with other
opportunistic microorganisms were isolated from
the psoas abscess, and in a case of pelvic peritonitis,
from the abdominal fluid in 12 patients with acute
peritonitis that developed as a result of gangrenous or
perforated appendicitis [4, 5]. In the UK for two years,
C. kerstersii were isolated from 27 hospitalized patients
with diarrhea. The authors suggested that the carriage
of this microorganism in the intestine can occur more
often than was previously thought, since modern iden-
tification methods were not available [§].

Identification of bacteria of the Comamonas ge-
nus presents significant difficulties. This is due to the
relatively recent definition of them in a separate ge-
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nus, the isolation of these bacteria almost always
in the microbial associations as well as the difficulties
of their differentiation from other Pseudomonas spe-
cies. Until recently, the identification of strains was
based on the study of biochemical activity, for cor-
rect identification it was necessary to study at least 11
substrates. Test systems and microbiological analy-
zers used in laboratory practice do not always allow
to identificate these hard-to-identify bacteria and
to differentiate C. kerstersii species from C. festoste-
roni, since only one species, C. festosteroni, is includ-
ed in the databases of many methods.

Asthe databases expand, the identification capacity
of the methods will include a wider range of microor-
ganisms, and other types of Comamonas. Publications
about etiological significance of C. kerstersii appeared
shortly after the method of Matrix-Assisted Laser
Desorption/lIonization-Time of Flight (MALDI-
TOF) mass spectrometry was used to identify micro-
organisms in bacteriological laboratories and the reli-
ability of the identification results was confirmed by
molecular genetic methods [4, 5, 8, 17].

In connection with the foregoing, many authors be-
lieve that the etiological role of C. kerstersii is currently
underestimated, since in the previously described cases
of infections associated with isolation of microorga-
nisms of the Comamonadaceae family, the identifica-
tion of strains was carried out by methods that do not
allow to differentiate species within the genus.

In 2015—2017 in the intestinal microbiota of 1532
people without signs of acute intestinal pathology
living in Saint Petersburg, the strains of C. kerstersii
were isolated in two patients, while in a survey of 46
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that resistance to fluoroquinolones, trimethoprim/
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