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DYNAMIC OBSERVATION OF UPPER AIRWAYS 1)
COLONIZATION IN A CYSTIC FIBROSIS iz,
PATIENT INFECTED WITH ROSEOMONAS
AEROFRIGIDENS UNDER TARGETED THERAPY

E.D. Dzhovmardova, M.V. Sergeeva, O.V. Kondratenko, 1.V. Zalevskiy, T.R. Nikitina

Samara State Medical University of Ministry of Healthcare of Russian Federation, Samara, Russian Federation

Abstract. Cystic fibrosis (CF) is a disease characterized by a varying microbiological diversity, including bacteria such
as Pseudomonas aeruginosa, Burkholderia cepacia complex, Achromobacter xylosoxidans/ruhlandii. Additionally, there
are microorganisms with unknown clinical significance, including Roseomonas aerofrigidens. The main goal of the
study is to evaluate the prevalence of such microorganisms among CF patients undergoing regular examinations at
the microbiological laboratory of the Samara State Medical University, Ministry of Health of the Russian Federation.
An analysis of 12 094 clinical material cultures was carried out, with identification done by using MALDI-ToF mass
spectrometry. A composite correlation index was calculated. The Jaccard similarity coefficient was used to assess the nature
of symbiotic or antagonistic interactions. A total of 20 strains of Roseomonas spp. bacteria was isolated. Four strains were
obtained from the mucous membrane of the posterior pharyngeal wall, while the remaining strains — from nasal lavage
fluid. The patient with F508del/F508del genetics had been receiving dual targeted therapy since October 2022. Before
treatment, no clinically significant Gram-negative species or Roseomonas aerofrigidens strains were noted in the patient’s
anamnesis. However, during observation, Roseomonas aerofrigidens cultures were obtained from nasal lavage fluid at
the third, fifth, sixth, eighth, ninth, eleventh, and eighteenth months of observation, with no concurrent bacterial strain
growth in sputum samples. The study of the protein profiles demonstrated a high degree of kinship among the isolates, with
a correlation index exceeding 0.8, confirming the hypothesis on long-term colonization of the paranasal sinuses by same
Roseomonas aerofrigidens strain. While assessing the consistency criterion, it was found that among 30 microbial species
isolated from nasal lavage fluid over 18-month observation, two microorganisms were classified as representatives of the
constant microbiota, four (including Roseomonas aerofrigidens) as additional microbiota. The remaining species belong
to random microbiota. Based on the Jaccard coefficient, it was found that four pairs of microorganisms are characterized
by a synergistic nature of the relationship. These observations demonstrate a case of multi-month colonization with
a unique strain of Roseomonas aerofrigidens in a patient with cystic fibrosis receiving targeted therapy.
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OonbIT AUHAMUYECKOIO HABJTIOAEHUS KOJIOHU3ALMU BEPXHUX A bIXATEJIbHbIX MYTEN
MNAUMEHTA C MYKOBUCLMAO030M LULTAMMOM ROSEOMONAS AEROFRIGIDENS HA ®OHE
NPUEMA NPEMAPATOB TAPFETHOW TEPANUU

JlIxxoBmapaosa E.JI., Cepreesa M.B., Konaparenko O.B., 3anesckuii 1.B., Hukutuna T.P.
DIb0OY BO Camapckuii eocyoapcmeentblit meduyunckuil ynusepcumem Murnzopasa Poccuu, e. Camapa, Poccus

Pestome. MyKkoBHCLIIO3 SIBIISIETCS 3a00JIeBaHUEM, IJISI KOTOPOTO XapaKTEePHO IMIMPOKOE MUKPOOMOTIOIMIeCKOe pas-
HooOpa3sue. B Hero Bxonst Takue 6akTepuu, Kak Pseudomonas aeruginosa, Burkholderia cepacia complex, Achromobacter
xylosoxidans/ruhlandii. KpoMe HUX TakXe IPUCYTCTBYIOT MUKPOOPTaHU3MBI C HEYCTAHOBJICHHBIM MTPU MYKOBHUCIIU-
03¢ KIMHUIeCKUM 3HaYeHNEM, K KOTOPBIM OTHOCSIT Roseomonas aerofrigidens. I1pu 3ToM B CBOOOIHBIX HCTOYHUKAX
MMPaKTUYECKN OTCYTCTBYIOT OMMCAHUS BBIACICHUS IIPEACTaBUTENICH pona Roseomonas OT TTAIIUEHTOB ¢ MYKOBHCIIH-
no3oM. Llenbio TaHHOTO MccaeoBaHMsI OblTa OIIeHKA OIIeHKa PacIpoCTPAaHEHHOCTH yKa3aHHBIX MUKPOOPTaHU3MOB
Cpeay MaIMeHTOB ¢ MYKOBUCIIMI030M, TTPOXOASIIIIMX PETyIsipHOe 00cienoBaHne Ha 6a3e MUKPOOMOIOTUYECKOI J1a-
6oparopuu Knmmnuk ®I'bOY BO CamI'MY Munsnpasa Poccuu. boun mposeneH ananus pe3ynbratoB 12 094 moceBoB
KJIMHUYECKOro MaTepualia, uaeHTU(hUKALMS MTPOBOAKIAch ¢ moMollbio Macc-criekTpometrpa MALDI-ToF, paccuu-
TaH COCTAaBHOI MHAEKC KOppeasiiuu. TakxKe A OLleHKU XapakTepa CAMOMOHTHBIX UM aHTarOHUCTUYECKUX B3au-
MOJEHCTBUIt ncnosib3oBajcs koadbuimeHT cxonctra XKakkapa. B xone ucciaenoBaHus 061710 BeiaeseHO 20 IITaMMOB
bakTtepuii Roseomonas spp. B 4 u3 20 cinyuyaeB mtaMM ObLJT BbIJIEJIEH CO CAU3UCTON 000J0YKHM 3aHEH CTEHKHU TJIOTKH,
B OCTaJIbHBIX CIIyYasX — U3 XKMAKOCTH Ha3aabHOro JaBaxa. [Tamuent c renotunom F508del/F508del c okTs16pst 2022 T.
MoJIyJas IByXKOMIIOHEHTHYIO TapreTHywo Tepamnuio. Jlo Hayaiga Tepanuu He BHICEBAIMCh KIMHUIECKM 3HAYMMBIE
IpaMOTpPHUIIATEIbHBIC MUKPOOPTaHU3MBbI, TAKXKe KaK U ITaMMBI Roseomonas aerofrigidens B anamHe3e. OmHaKo Ha 3, 5,
6,8,9, 11 u 18 MecsiLiax HaOJIIOACHUSI OTMEYEHbI BLICEBBI Roseomonas aerofrigidens 13 X1UAKOCTH HA3aIbHOIO JaBaxa,
IIpY OTCYTCTBUU POCTa YKa3aHHOTO IITaMMa B MOKpoTe. [1pu n3yuyeHnn 0coOeHHOCTE 0eTKOBBIX ITPOMUIICH U305~
TOB YCTAHOBJIEHO, YTO OHU MMEIOT BHICOKYIO CTETIEHb POJICTBA C MHIEKCOM Koppesiiuu 6oee 0,8, 4To moaTeepxkaaet
TUITOTE3Y O MPOTOJIKUTEIBHON (B TEUEHUN HECKOJBKUX MeCSIeB) KOJOHU3AINK ITapaHa3aJlbHBIX CHHYCOB OTHUM
U TE€M e LITaMMOM Roseomonas aerofrigidens. I1pu olleHKe KpUTepHU s MOCTOSIHCTBA YCTAHOBJIEHO, 4TO cpeau 30 BUIOB
MUKPOOPTaHU3MOB, BBIEJICHHBIX 3a 18 MecsiiieB HaOTIOIeHU S U3 XKUIKOCTH Ha3aJbHOTO JlaBaxa, 2 MUKPOOPTraHU3-
Ma ObIJTM OTHECEHBI K MPEACTaBUTENSIM MOCTOSIHHOM MUKPOOUOTHI, 4 (cpenu KOTOphIX ObL1 Roseomonas aerofrigidens)
OTHECEHBI K 100aBOUYHOI MUKpoOuroTe. OcTaabHbIe BUABI OTHOCATCS K clydyaiiHoi MuKkpoouoTe. Mcxons u3 mHaekca
Kaxxapa, yCTaHOBJIEHO, UTO JJ1s1 4 Map MUKPOOPTraHU3MOB XapaKTepeH CUHEPTUIHbBIM XapaKTep B3aMMOOTHOILICHHUA.
JlaHHbIe HAOMIOAEHUS IEMOHCTPUPYIOT CIy4Yali MHOTOMECSTYHOM KOJIOHM3allMY YHUKAJIBHBIM IIITAMMOM Roseomonas
aerofrigidens maneHTa C MyKOBHCIIMI030M, TIOJyYaOIIETO TAPTETHYIO TepaIuio.

Karouesoie caoea: mykosucyudos, dixamenvHole nymu, mukpoouoma, Roseomonas aerofrigidens, MALDI-ToF, mapeemnas mepanus.

Introduction

Cystic fibrosis remains one of the most significant
genetic diseases, characterized by a unique micro-
biological landscape and significant species breadth.
In addition to the “classic” species for this disease,
such as Pseudomonas aeruginosa, Burkholderia ce-
pacia complex, Achromobacter xylosoxidans/ruhlan-
dii, whose clinical significance in the development
of bacterial complications of the respiratory tract
is beyond doubt. In recent years, the question of the
role of environmental microorganisms with unspeci-
fied clinical significance in cystic fibrosis has become
relevant. These include bacterium Roseomonas aero-
frigidens. These microorganisms are gram-negative
coccobacilli belonging to class Alphaproteobacteria.
They have a low growth rate, giving visible growth
no earlier than 2—3 days of incubation, depend-
ing on the type of growth media used. According
to the literature, the strains can grow on simple nu-
trient media, on MacConkey medium, but the best
growth noted when culturing on Sabouraud medium.
Growth is given in the form of slimy colonies, moist

with a shiny surface from pale pink to coral-salmon
shade. When examined microscopically, they look
like gram-negative coccobacilli or thick rods, locat-
ed in pairs or in the form of separate chains. Many
of them can be mobile due to one or two polar flagella.
Their biochemical activity is well studied. Meanwhile,
representatives of the genus Roseomonas are quite
rarely isolated from biological samples from humans.
There are descriptions of the isolation of strains from
blood, wound discharge, exudate, fragments of ure-
ters and fluid for peritoneal dialysis [1, 2, 3, 4, 5, 6].
However, in the available sources there are practically
no descriptions of the isolation of these strains from
respiratory samples from patients with cystic fibrosis,
especially cases of chronic colonization.

Materials and methods

To assess the prevalence of these microorganisms
among patients with cystic fibrosis in the Russian
Federation undergoing regular microbiological exa-
mination at the microbiological laboratory of the
Clinics of Samara State Medical University of the
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Figure 1. Growth of Roseomonas aerofrigidens
on OFPBL agar

Ministry of Health of the Russian Federation, an
analysis of the results of 12094 clinical material
cultures was performed for the period from January
2019 to July 2024. The isolated cultures were identi-
fied using MALDI-ToF mass spectrometry (Bruker
Daltonik GmbH, Germany). Visualization of the re-
sults of statistical proteomic comparison of the mass
spectra of the isolated strains was carried out using
MALDI Biotyper 3.0 Offline Classification software
(Bruker Daltonik GmbH, Germany). For the studied
strains, the Composite Correlation Index was cal-
culated using the Biolyper Composite Correlation
Standard Method. To assess the biological diversity
of the microbiota isolated from nasal lavage fluid over
time, the consistency criterion C was used. When as-
sessing the indicator with a prevalence of microor-
ganisms less than 25% in the overall structure of iso-
lated representatives, the species was regarded as
a transient microbiota participant. With an isolation

0002634 0,001417
081662 090568 0939735 0983951 0975444 0.96419
0,781963 0881839 0,948507 0% 0,959628 096419
0,829659 0952921 0961515 5 0,959628 0,975444 0001417
0831148 0,922659
0,877204 0955188 0961515  0,948507

0,8650689 0877204 0955188 0,881839 0,90568

0,860689 0831148 0781963 0816662

Figure 2. CCI matrix for Roseomonas aerofrigidens
strains isolated from patientK. at 3, 5, 6, 8, 9, 11
and 18 months of therapy

frequency from 25 to 50%, the species was regarded as
a representative of additional microbiota, and in the
case of presence in more than 50% of samples from
the locus, as a permanent participant in the micro-
biome. In addition, to assess the nature of symbiotic
or antagonistic interactions within the considered
community of the biotope, the Jaccard similarity co-
efficient (q) was calculated. With a value of q < 30%,
the species were considered as antagonists, g = 30—
70% — as synergists, q > 70% as mutualists.

Results and discussion

During the period of research, 20 strains
of Roseomonas spp. bacteria were isolated. In four
cases, the strain was isolated from the mucous mem-
brane of the posterior pharyngeal wall, in all other
cases isolated from nasal lavage fluid. Single episodes
of isolation were noted among 13 patients, which
could be explained by transient carriage, and one pa-
tient, at the time of describing this case, had a history
of seven-fold cultures from nasal lavage fluid.

Patient K., born in 2013, has genetics F508del/
F508del. Since October 2022, he has been receiving
two-component targeted therapy. Before the start
of therapy, patient had no cultures of clinically sig-
nificant gram-negative types of microorganisms
from respiratory samples. He also had no cultures
of strains of Roseomonas aerofrigidens in his medical
history. Since the start of targeted therapy, the pa-
tient has undergone regular microbiological monitor-
ing. At the time of the case description, the patient
had 18 months of microbiological monitoring of spu-
tum and nasal lavage fluid. At the third, fifth, sixth,
eighth, ninth, eleventh and eighteenth months of ob-
servation, Roseomonas aerofrigidens cultures were
noted from nasal lavage fluid, with no growth of the
strain in sputum. Growth was obtained on OFPBL
medium (HiMedia, India) in the form of pink mu-
cous colonies, shown in figure (Fig. 1). No hemolytic
activity was detected when reseeding on Columbia
agar with 5% sheep blood, and no phospholipase
activity was detected when culturing on yolk-salt
agar. When culturing on chromogenic agar (Conda,
Spain), mucous pink colonies identical to those ob-
tained on OFPBL medium were obtained.

When studying the characteristics of the protein
profiles of the isolates, it was found that they have
a high degree of kinship (correlation index over 0.8),
which confirms our hypothesis that the patients par-
anasal sinuses had been colonized the with the same
strain of Roseomonas aerofrigidens for several months
(CCI matrix is shown in the figure) (Fig. 2). When
assessing the consistency criterion C, it was found
that 2 out of 30 microorganism isolated from nasal
lavage fluid during 18 months of observation, were
classified as representatives of the constant micro-
biota (Staphylococcus aureus — consistency criterion
of 75%, Sphingomonas paucimobilis — consistency
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Table. Jaccard coefficient for species isolated from patient K. during 18 months of observation

Species A B Cc Q

S. paucimobilis + R. aerofrigidens 8 7 5 50.0%"
S. paucimobilis + S. aureus 8 12 4 25.0%
S. paucimobilis + S. epidermidis 8 6 2 16.7%
S. paucimobilis + C. taihuense 8 5 1 8.3%
S. paucimobilis + A. junii 8 4 1 9.1%
R. aerofrigidens + S. aureus 7 12 5 28.6%
R. aerofrigidens + S. epidermidis 7 6 4 44.4%*
R. aerofrigidens + C. taihuense 7 5 3 33.3%*
R. aerofrigidens + A. junii 7 4 1 9.1%
S. aureus + S. epidermidis 12 6 4 28.6%
S. aureus + C. taihuense 12 5 3 21.4%
S. aureus + A. junii 12 4 2 14.2%
S. epidermidis + C. taihuense 6 5 2 22.2%
S. epidermidis + A. junii 6 4 0 0%
C. taihuense + A. junii 4 4 2 33.3%*

Note. A — number of samples in which the first microorganism was isolated; B — number of samples in which the second microorganism was isolated;
C — number of samples in which both microorganisms of the pair were isolated; Q — Jaccard coefficient; * — species for which synergistic relationships

have been determined.

criterion of 50%). Four representatives were clas-
sified as additional microbiota. Among them are
Roseomonas aerofrigidens, Staphylococcus epider-
midis, Chryseobacterium taihuense and Acinetobacter
Jjunii with criterion values of 44.8, 37.5, 31.3 and
25%, respectively. The remaining species: Kocuria
rhizophila, Brevibacterium rhamnosus, Acinetobacter
pitti, Staphylococcus pasteuri, Brevundimonas au-
rantiaca, Neisseria flavescens, Microbacterium par-
aoxydans, Microbacterium aurum, Commamonas
aquatica, Acinetobacter johnsonii, Sphingobacterium
miltivorans, Rhizobium radiobacter, Brevundimonas
albigilva, Pseudomonas stutzeri, Staphylococcus in-
termedius, Chryseobacterium hamamense, Kocuria
marinae, Acidovorax temperans, Streptococcus oralis,
Acinetobacter ursungii, Microbacterium estacenum,
Moraxella catarrhalis, Sphingomonas panni were clas-
sified as representatives of random microbiota, hav-
ing C criterion less than 25%. To determine the con-
jugacy of taxa for pairs of species belonging to the
constant and additional microflora, the Jaccard co-
efficient was calculated, the results of which were
presented in the figure (Table). It was found that
a synergistic nature of the relationship was deter-
mined for four pairs of microorganisms highlighted
in orange. Presented observations demonstrate an
example of a very rare and previously undescribed
case of multi-month colonization by a unique strain
of Roseomonas aerofrigidens of a patient with cystic
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