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Abstract. The severity of complications in cystic fibrosis are determined by microorganisms colonizing the lower airways.
Paranasal sinuses can be a reservoir of aggressive pathogens. We have developed a method for collection and primary
inoculation of nasal lavage fluid from cystic fibrosis patients for microbiological investigation. As a clinical case illustrating
the feasibility of this technique, we describe the dynamics of the microflora composition in a patient with cystic fibrosis.
The patient had a clinical and microbiological picture of P. aeruginosa eradication from the lung tissue, owing to which
the antibacterial therapy was stopped. Six months later, the microflora in the nasal lavage fluid and sputum were assessed
in parallel. The growth of P. aeruginosa (10> CFU/mL) but not P. aeruginosa in sputum was detected. To determine origin
of this strain, the degree of genetic relationship between 5 strains obtained from the patient from 2008 to 2016 was assessed
based on bacterial protein profiling. A typical strain of P. aeruginosa ATTS 27853 was used as a control. Strains isolated
from the patient in 2009 and 2016 were identical suggesting that the antibacterial therapy led to eradication of P. aeruginosa
in the lungs, but not in the upper airways. Four months later, the growth of P. aeruginosa was found in sputum. The patient
was prescribed to use antibacterial drugs inhaled into paranasal sinuses. Repeated test performed 3 months later resulted
in growth of P. aeruginosa 10! CFU/mL from nasal lavage fluid, but not from sputum. The patient was referred to a risk
group on airway colonization by pathogen strains derived from the upper airway tract. The clinical example illustrates
relevance of conducting a regular microbiological study of nasal lavage fluid in order to early identify clinically significant
pathogens to prevent their spread to the lower airway tract.
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naroreHoB. Hamu Ob11 pa3paboTaH crioco® cOopa U MEPBUYHOTO MOCEBA XKUAKOCTU HA3aJbHOTrO JiaBaxa OT ma-
LIMEHTOB ¢ MYKOBUCILIMJ030M JJIsSI MUKPOOMOJOTMYECKOro KccieaoBaHus. B KauecTBe KIAMHMYECKOTrO MpuMmepa,
WJUTIOCTPUPYIOIIET0 BO3MOXHOCTU MPUMEHEHMST JaHHOW METOAMKU, NPUBOAUTCS ONMCaHUE TUHAMMKUA MUKPO-
(y1ophl ManMeHTa ¢ MyKOBUCIIMA030M. Y MallMeHTa OTMeJaJach KJIMHUYECKass 1 MUKPOOUOJornyeckKas KapTuHa
spaguKauuu P. aeruginosa u3 1eTOYHON TKaHU, B CBSI3M C YeM ObIJIO OCTaHOBJICHO ITPOBENEeHUE aHTUOAKTepraIbHOMI
tepanuu. CrycTsi 6 MecsiiieB ObIIO MPOBEICHO UCCIeN0BaHUE MUKPOGMIOPHI KUAKOCTH Ha3aIbHOTO JaBaxa Malu-
€HTa C MapaJjjelbHbIM II0CeBOM MOKPOTHL. [loyueH poct KyabTyphl P. aeruginosa 10> KOE/Mi1, B MOKpoTe pocTa
KyIbTypsl P. aeruginosa monydeHo He ObLTO. [ pemeHUs BOIpoca O IMPOMCXOXICHUHW TaHHOTO IITaMMa Oblja
IIpOBeJcHA OIleHKA CTCIICHN TEHETUYCCKOTO POACTBA MEXKAY 5 IMTaMMaMU, TIOJYIeHHBIMU OT MAIlUCHTA B TIEPUOL
¢ 2008 mo 2016 rT. Ha OCHOBaHUU MX GEJKOBOTO MpoduarpoBaHus. B KayecTBe KOHTPOJBHOTO MITaAMMa ObLI HC-
MoJib30BaH TUMOBON 1mTaMM P. aeruginosa ATTC 27853. YcTaHOBIIEHO, YTO ITAMMbI, BbIJEJEHHBIE OT MallMeHTa
B 2009 1 2016 IT., IBASIIOTCSI UACHTUUHBIMU. DTO OOCTOATETBCTBO CBUACTEIBCTBYET O TOM, UTO TPOBEIEHHASI AHTHU-
OakTepuaJibHas Tepanus MpuBeia K spaaukaluu Bo30yIUTeNsl B TKAHU JIETKUX, HO TIPU 3TOM He BO3[eiCTBOBaIa
Ha HEro B BEPXHUX AbIXaTeIbHbIX MYTsIX. CrycTs 3 Mecsilia BHOBb ObLI MOJY4YeH POCT KYJIbTYPHI P. aeruginosa B Mo-
kpoTe. [lanineHTy Ha3HaUeHa aHTUOAKTepuaJbHas Teparnus, BKIIoYalolias BBeACHe MHTaJSIIMOHHbBIX aHTUOAaK-
TepuaJbHbIX IIpenapaToB B MapaHa3ajbHble CUHYCHI. [Ipy MOBTOPHOM MCCIe0BAaHU U XX UAKOCTH Ha3aIbHOI'O JJaBa-
Ka ¢ apaJiieIbHbIM TOCEBOM MOKPOTBI MAllMEHTa CIYCTs 3 Mecs1ia MoIy4YeH pocT KyabTypbl P. aeruginosa 10' KOE/
MJI U3 XKUIKOCTU Ha3aJIbHOTO JlaBaXa, TO €CTh OTMEUeHA TEHICHIIUS K CHUXCHUIO TUTPA BO3OYAUTENSI B BEPXHMX
IBIXaTeNbHBIX ITYTIX. B MOKpOTE pocTa KyabTypH P. aeruginosa monydeHo He Ob110. [IallieHT OTHECEeH K TPYIIIIe pH-
CKa TT0 KOJJOHM3alMY HUXHUX IBIXaTeJbHBIX MTyTel MITaMMaMK M3 BepXHUX IBIXaTeNIbHBIX ITyTel. Kimmanueckuit
MIPUMEDP WILTIOCTPUPYET HEOOXOAMMOCTh M aKTYaJbHOCTD IPOBEACHUS PETyASIPHOTO MUKPOOUOJIOTUUECKOTO HC-
CJIeOBAHM S XXMIKOCTU HA3aIbHOTO JlaBaxXa C 11eJIbl0 PAHHETO BBISIBICHUST KTMHUYECKY 3HAUYMMBIX BO30Oy iU TENIei
U MPOBeeHU S MPOPUIAKTUUECKUX MEPOTIPUSATUIA MO HEJOMYIIEHUIO UX PACTIPOCTPAHEHUS B HUKHUE bIXaTeNb-
HbIE ITYTH.

Karouesnle caosa: Mykosucuudos, Ha3aabHolil 1a6aMNC, HUMNCHUE OblXameabHble Nymu, Napanasaibrle curycol, mokpoma, MALDI-Tof

macc-cnekmpomempus.

Introduction

Cystic fibrosis is the most common genetic
pathology. The prognosis of the disease, in most
cases, will be determined by bacterial pathogens
colonizingthe lowerairways (LA) [1, 2, 3]. The works
of foreign authors show that paranasal sinuses
are able to be a reservoir for infection and a zone
for adapting aggressive clones. Such pathogens
are Pseudomonas aeruginosa, Burkholderia cepacia
complex, MRSA and others, which become sources
of infection with LA [5, 6]. A unified algorithm
for the study of nasal sinus microflora in patients
with cystic fibrosis has not been developed in the
Russian Federation at the moment. We have
developed a method for collecting and primary
inoculation of nasal lavage fluid from cystic fibrosis
patients for microbiological examination (Patent
for Invention No. 2659155) [4].

As a clinical example illustrating the possibility
of using this method in the practical work of doctors
of centers for the treatment of cystic fibrosis,
we describe the dynamics of the microflora
of patient R. Patient is 16 years old and is being
monitored at the center for the treatment of cystic
fibrosis with a diagnosis: Cystic fibrosis, mixed
form, severe course. delF508/N1303K mutations.
The diagnosis was made at the age of two, in 2004.
From 2004 to 2014, the sputum showed an increase

in P. aeruginosa. During antibacterial therapy
from 2014 to 2016, a clinical and microbiological
picture of eradication of the pathogen from
pulmonary tissue was noted (in accordance with
the requirements of the European Consensus: Early
therapy and prevention of lung damage in cystic
fibrosis (2004) — presence of at least three times
negative crops within six months)) [7]. Considering
the clinical improvement and the results of the
microbiological study in 2016, antibacterial therapy
for P. aeruginosa was discontinued. In November
2016, a parallel research of the microflora of nasal
lavage fluid and sputum was conducted. The study
resulted in growth of P. aeruginosa 10> CFU/
mL culture in nasal lavage fluid with no growth
of P. aeruginosa culture in sputum.

For the period from 2008 to 2016, we preserved
5 strains of P. aeruginosa isolated from this patient,
including a strain obtained from nasal lavage fluid.
Consideringthe previousclinicaland microbiological
picture oferadication from LA, it wasunclear whether
this was colonization of paranasal sinuses with
a new strain of P. aeruginosa, or whether the strain
was eroded from LA, but was able to persist in the
sinuses. In order to understand these epidemiological
aspects, we assessed the degree of genetic relationship
between strains obtained from the patient at different
times based on their protein profiling. For this
purpose, protein spectrums of strains were obtained
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using the formic acid extraction method. The results
were then cluster analyzed using the MALDI-ToF
mass spectrometry method.

The strains obtained from the patient were
numbered from 1 to 5, while strain 1 was obtained
in July 2008 (sputum), strain 2 — in March 2009
(sputum), strain 3 — in May 2009 (sputum),
strain 4 — in December 2008 (sputum), strain 5 —
in November 2016 (nasal lavage liquid). Typical
strain P. aeruginosa ATTS 27853 (strain 6) was used
as a control strain for dendrogram construction.
The obtained data were visualized using a cluster
dendrogram (Fig., see color plate, p. I).

The dendrogram shows that strains from 1 to 5
have signs of genetic relationship. At the same
time strain 6 is significantly distanced from them.
Strains 1 and 3 as well as 4 and 5 are found to be
descendants of the same clone. Strains 1 and 3, as
well as 4 and 5 have a minimum distance level, which
allows them to be considered genetically identical.
The presented dendrogram clearly demonstrates
that the strains isolated from the patient in 2009
and 2016 are identical. This circumstance indicates
that the conducted antibacterial therapy led to the
eradication of the pathogen in the lung tissue,
but did not affect it in the upper airways (UA).
In March 2017, the patient’s sputum was retested.
The recommended sinus debridement was not
carried out due to the low compliance of the
patient, taking into account his age characteristics.
In sputum, growth of the P. aeruginosa culture

References

was obtained again. Analyzing the results of the
microbiological research, the patient was re-
prescribed antibacterial therapy for this pathogen.
It included not only nebulizer therapy with LA,
but also the introduction of inhaled antibacterial
drugs into paranasal sinuses. In June 2018, a retest
of the nasal lavage fluid with parallel culture of the
patient’s sputum was performed. As a result of testing
of the nasal lavage fluid, growth of the culture
of P. aeruginosa 10' CFU/ml was obtained. Thus,
there was a tendency towards a decrease in the titer
of the pathogen in UA. No growth of P. aeruginosa
culture was obtained in sputum after antibacterial
therapy. However, the persistence of the strain in UA
suggests the possibility of its appearance in sputum
in the coming months, if the corresponding therapy
with UA is not continued. This patient is considered
by us as being at risk for airway colonization
of strains from UA.

This clinical example clearly illustrates
the necessity and relevance of conducting a regular
microbiological study of nasal lavage fluid in order
to early identify clinically significant pathogens
and carry out preventive measures to prevent their
spread in the LA.
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Wnnioctpaums k ctatbe «OnbIT MUKPOOUONOrM4eCKOro MOHMTOPUHIa XXUAKOCTU Ha3abHOrO JlaBaxa

D15l PaHHEerO BbiBJIEHUS U NPOPUNAKTUKU OaKTepUuasbHbIX OCI0XXHEHUIA NEerkux y naumMeHTa

¢ MyKoBucuupo3som» (aBTopbl: 0.B. KonaparteHko, A.B. JlamuH, A.A. EpeLueHko, B.A. AHTunos) (c. 167-170)
lllustration for the article “Microbiological monitoring of nasal lavage fluid as a method for early detection

and prevention of bacterial lung complications in a patient with cystic fibrosis” (authors: Kondratenko O.V.,

Lyamin A.V., Ereshchenko A.A., Antipov V.A.) (pp. 167-170)

1 2 3 4 5 6

Figure. Cluster dendrogram constructed by using 5 strains isolated from patient R. (1-5) and a typical
strain of P. aeruginosa (6)

Note. Mass spectrums of bacterial strains are located along the Y-axis (vertical line) from bottom to top of the dendrogram,
along the X-axis (horizontal lines) from left to right of the dendrogram. The color of the cell reflects the degree of affinity

of the corresponding strain pair. The range of cell colors corresponds to the thermal imaging scale from dark blue (with absolute
difference in strains) to dark red (with complete coincidence).
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