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Summary

Normal aerobic and facultative anaerobic microbiota
colonizing oral mucosa is usually identified at clinical
laboratories. Its composition may be important index of
immunocompromised conditions. These parameters are
scarcely studied in patients undergoing hematopoietic
stem cell transplantation (HSCT). The aim of this work
was to evaluate incidence of common aerobic and facul-
tative anaerobic microbiota cultured from oral samples
taken before HSCT and, by clinical indications, within 4
months after the treatment.

Patients and methods

We evaluated results of bacterial cultures from oral
smears taken in 202 patients with oncohematological
and inborn diseases at the age ranging from 1 to 69
years subjected to allogeneic HSCT. The analysis was
performed for 3 age groups: 1-5, 6-14, 15-21, and >22
years old.

Results

In total observation group of 630 oral samples, the bacte-
rial cultures proved to be positive in 61.8% of specimens.
The most common microorganisms were as follows:
S.viridans 245/630 (38.9%); K.pneumoniae 42/630
(6.7%); S.epidermidis 120/630 (19.1%); Neisseria spp.
66/630 (10.5%); Corynebacterium spp. 78/630 (12.4%).
The incidence of microbial detection was time-

dependent, with significant decrease in S.epidermidis,
Corynebacterium spp. and Klebsiella spp. during
1t month posttransplant which could be explained by
early effective antibacterial decontamination since the
time of conditioning in early posttransplant period. We
have shown that the frequency of positive tests for S.vir-
idans and K.pneumoniae in these samples were different
for distinct age groups, i.e., the positivity rates were sig-
nificantly higher in youngest children (up to 5 years old)
and in adult patients (>22 years old), as compared with
elder children and adolescents. Incidence of K.pneumo-
niae in oral samples was found to be sufficiently increased
2-3 months after HSCT, being associated with severe in-
fectious complications, with broad antibiotic resistance
in most culturable Klebsiella isolates from the patients.
For clinical indications, teeth extraction was made in 10
cases during 1** month after HSCT, with Pseudomonas
aeruginosa in 3 samples, S.viridans in 2 cases isolated
from the local gum wounds. In conclusion, the immuno-
toxic effects of cytostatic therapy and microbiota analysis
post-HSCT deserve further studies, including biodiver-
sity analysis of oral microbiota by means of 16S rRNA
gene sequencing. These results may represent a basis for
rational antibacterial therapy in HSCT.
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Introduction

Normal microbiota colonizing mucosal surfaces is usually
identified at clinical laboratories by means of aerobic cultures
in standard agar cultures. It comprises, mostly, saprophytic
and oppor-tunistic bacteria. In particular, the microflora of
normal oral mucosa is well known, and the most common
bacterial species are identified [1, 2]. Members of normal
oral microbiota exist as com-mensal flora in a symbiotic
state within host tissue, thus suppressing colonization with
more path-ogenic bacterial species as presented in excellent
review by Hull, Chow [1]. The most common aerobic species
isolated in clinical cultures from oral cavity and oropharynx
mucosa include Gram-positive Streptococci (e.c., S.viridans),
Staphylococcus epidermidis, Corynebacterium spp., Neisseria
spp., etc. Moreover, oral cavity, and, especially, ginvival mu-
cosa contain multiple an-aerobic flora which is represented
by hundreds species, most of which could be detected only
by DNA-based diagnostic techniques [3].

Intensive chemotherapy of cancer and, especially, hemato-
poietic stem cell transplantation (HSCT) are followed by
severe immunosuppression. Le., pronounced neutro-and
lymphopenia develops within 1-2 weeks after HSCT, accom-
plished by reactivation of endogenous viruses, as well as op-
portunistic bacteria and nosocomial pathogens which may
colonize different mucosal surfaces and replace convention-
al microflora, thus leading to local dysbacteriosis [4]. Local
infections are a common consequence of severe leukopenia.
E.g., a previous study of 143 HSCT pa-tients [5] has shown
nosocomial bacterial infections in ca. 25% of cases, espe-
cially, septicemia (43%), and respiratory infections. Some
pathogenetic links between infections and oral mucositis
were suggested by Laheji et al. [6].

In most oncohematological clinics, the bacterial cultures
from local biomaterials are performed by clinical indica-
tions, e.g., due to febrile neutropenia or local inflammatory
loci. Surveillance microbial diagnostics is also sometimes
implemented, however, without any clinical benefits [7]. Ma-
jority of these studies concern reactivation/reinfection with
different viruses, in particular, herpesviruses, parvoviruses
etc. Studies in bacterial infections mainly deal with isolation
of aerobically cultivated pathogenic strains, their toxins and
antibiotic resistance, mainly, Pseudomonas spp., Klebsiella
pneumoniae, Clostridium difficile or enteropathogenic E.coli
infections.

To our knowledge, there were only few studies of microbial
landscape in oral mucosa at different periods after HSCT [7].
In most cases, these studies are epidemiologically oriented,
and provide relative frequencies of local pathogenic micro-
organisms in HSCT patients, and their potential correlations
with clinically significant infections [8].

Only few works concern time dynamics of the microbial
landscape in the patients after HSCT, however, lacking suf-
ficient data on possible relations between the shifts of oral
microbiota and common HSCT complications, i.e., local
infections, oral mucositis, or acute graft-versus-host disease
(aGVHD).

The aim of the present study was to estimate the frequency
of cultivable aerobic microflora obtained from oral mucosa
smears taken before HSCT and during 4 months posttrans-
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plant. We have evaluated time course for the most common
microorganisms, as well as probable interactions between
the frequency of their detection rates and occurrence of
characteristic complications after HSCT, including mucosi-
tis, febrile neutropenia, acute GVHD, and clinically signifi-
cant infectious complications.

Patients and methods

In the present study, we have evaluated results of clinical
bacterial cultures from 630 smears of the oropharynx and
tongue taken from 202 patients at the age of 1 to 69 (108
males and 94 females) subjected to allogeneic HSCT at the
R. Gorbacheva Memorial Institute of Children Oncology,
Hematology and Transplantation from January 2016 to De-
cember 2017. Allogeneic HSCT was performed for acute my-
eloblastic leukemia (AML, n-63), chronic myeloid leukemia
(CML, n=28), acute lymphoblastic leukemia (ALL, n=34),
severe aplastic anemia (SAA, n=22), refractory anemia (RA,
n=6), plasma cell dysplasia (7 cases), primary myelofibro-
sis (PMEF, n=10). Inborn genetic disorders were treated in 9
children, Hodgkin lymphoma, in 6 patients, non-Hodgkin’s
lymphomas, in 4 cases, juvenile myelomonocytic leukemia,
in 3 patients; polycythemia vera, in 2 patients, essential
thrombocytopenia, etc. Myeloablative conditioning regi-
mens were performed in for 122 patients, and non-myelo-
ablative protocols were applied in 80 cases. Bone marrow
was used as a source of stem cells in 97 cases, and peripheral
stem cells, in 105 patients. HSCT was carried out from re-
lated HLA-compatible donors (n=35), related haploidenti-
cal donors (33 patients), or unrelated HLA-matched donors
(112 cases). Patients or their close relatives signed appropri-
ate informed consent for their participation in the research
program, and usage of their personal medical data for the
scientific evaluation. The smears for bacteriological studies
were taken from oropharynx or tongue. Subsequent sam-
pling was made before HSCT and within 120 days (4 months
posttransplant), according to clinical indications from the
attained physicians. The biomaterials were conserved, stored
and processed at the Department of Clinical Microbiology,
being seeded on agar plates and cultured on the conventional
nutrient media under aerobic conditions.

Statistical analysis included the patients with at least 1 result
before HSCT, and 2 results within 4 months posttransplant.
All the data on clinical characteristics of the patients, HSCT
parameters, conditioning therapy, posttransplant complica-
tions, and bacterial cultures were taken from the hospital
reports of R. Gorbacheva Memorial Institute, and laborato-
ry database at the 1* St. Petersburg State I. Pavlov Medical
University. Statistical evaluation was performed by means of
the STATISTICA 5.0 software, by means of non-parametric
single-factor analysis using Hi-square criterion and Pearson
correlation quotients to evaluate significance of differences
between the samples. In some series, parametric methods
were used using Student t-test.

Results
Common bacteria detectable in oral cavity

Total sample included 630 cultures from oral smears, with
positive results for 389 specimens (61.8%). One microbial
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species was detected in 250 cases; 2 species, B 117 cultures,
and 3 microbial species, in 22 cultures. The most common
microorganisms were as follows: S.viridans 245/630 (38.9%);
K.pneumoniae 42/630 (6.7%); S.epidermidis 120/630 (19.1%);
Neisseria spp., 66/630 (10.5%); Corynebacterium spp., 78/630
(12.4%). Other bacteria were detected in <1% of the cultures
(S. saprophyticus., Pseudomonas spp., S.faecalis, S.faecium).
For statistical reasons, only 5 most common bacterial species
were included into further analysis, i.e., S.viridans , K.pneu-
moniae, S.epidermidis, Neisseria spp., Corynebacterum spp.

Age factor

Frequency of the five common bacterial species in the oral
cavity smears is shown in Table 1. For the age groups of 0-5,
6-14, 15-21 y.o0., and adult persons (>22 y.0.), some signifi-
cant age dependencies were revealed. Le., S.viridans detec-
tion was maximal in smaller children (0 to 5 years old), as
compared to the groups of 6-14 and 15-21 (p<0.02), then
showing an increase in adult patients. Similar tendency was
seen for Klebsiella pneumoniae, with higher detection rates
in small children and adult patients.

Time dependence of microbial detection

Frequency of positive cultures was time-dependent, and
varied for different microorganisms (Table 2). However, a
significant drop was evident for all the detectable microbial
species during 1** month posttransplant, most obviously, due
to intensive antibacterial prophylaxis started before HSCT.
The early suppression was most pronounced for S.viridans,
and S.epidermidis, a normal component of oral microflora.
Interestingly, an initial marginal decrease of K.pneumoniae
detection was followed by its sharp increase at 2-4 months

(Fig. 1).

HSCT parameters

As seen from Table 3, we have not found any significant asso-
ciations between the frequency of positive cultures of com-
mon oral microbes, and source of stem cells (bone marrow
vs peripheral stem cells), or type of HSCT (related vs unrelat-
ed vs haploidentical HSCT). Meanwhile, decreased detection
rates of S.epidermidis proved to be significantly associated
with more intensive (myeloablative) therapy, as compared to
reduced-intensity regimens (Table 3). As expected, K.pneu-
moniae was associated with clinically significant infectious
complications of either location.

Table 1. Detection of the common bacterial species in the specimens from oral cavity in children and adults at the

whole observation period (-60 to +120 days post-HS(T)

Age groups, years old 1 2 3 4 P values
0-5 6-14 15-21 22>

S.viridans 26/50 10/42 16749 194/489 0.09
51.0% 23.8% 327% 39.7%

S.epidermidis 9/50 1742 13/49 92/489 0.62
17.7% 16.7% 26.5% 18.8%

Neisseria spp. 4/50 4/42 5/49 53/489 0.72
1.8% 9.5% 10.2% 10.8%

Corynebacterium spp. 7/50 6/42 3/49 62/489 0.70
14.0% 143% 6.1% 12.7%

Klebsiella pneumoniae 4/50 /42 0/49 36/489 0.27
8.2% 24% 0% 14%

Table 2. Time dependence for the detection frequency of common aerobic microorganisms cultured from the oral

cavity of HSCT patients

Terms after HSCT, months 0 1 mo 2 mo 3 mo 4 mo P

S.viridans 50% 29.5% 33.7% 45.0% 437% 0.004
(50/100) (43/146) (57/169) (58/129) (38/817)

S.epidermidis 16% (16/100) | 10.3% 23.1% 20.9% 26.4% 0.009

(15/146) (40/169) (27129) (23/87)

Neisseria spp. 12% 6.2% 11% 14.0% 16.1% 0.06
(12100) (9/146) (13/169) (18/129) (14/87)

Corynebacterium spp. 1% 6.9% 18.9% 10.1% 13.8% 0.02
127100 10/146 32/169 13/129 12/87

Klebsiella pneumoniae 5.0% 0.7% 8.8% 19% 126% 0.003
(5/100) (17146) (15/170) (10/127) (11/87)

Note: The difference levels (p values) were determined by the non-parametric Hi-square test. This time dynamics for 3 distinct

bacterial species is also shown in Fig. 1.
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Figure. 1. Prevalence of S.viridans (A), S.epidermidis (B), and K.pneumoniae (C) in bacterial cultures within 1-4 months

after HSCT
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Table 3. Detection rates for some common oral microorganisms in HSCT recipients over 120 days post-HS(CT: depend-

ence on transplant characteristics and posttransplant complications

Microbial species S.viridans S.epidermidis Neisseria spp. | Corynebacterium spp. | Klebsiella
pneumoniae

Total positive cultures, % 196/531 (36.9%) 105/531 (19.8%) 54/531(9.1%) 67/531 (12.6%) 37/531 (1.0%)

Transplant type:

Peripheral stem cells 107/290 (36.9%) 57/290 (19.7%) 30/290 (10.4%) | 37/290 (12.8%) 14/290 (4.8%)

Bone marrow 88/233 (37.8%) 45/233 (19.3%) 24/233 (10.3%) 30/233 (12.9%) 22/233 (9.4%)
P=0.39 P=0.84 P=0.90 P=0.87 P=0.20

Conditioning regimen:

Muyeloablative 1067295 (35.9%) 40/295 (13.6%) 21/295 (9.2%) 43/295 (14.6%) 177295 (5.8%)

Non-myeloablative 89/231 (38.5%) 63/231 (21.3%) 21/231 (11.7%) 23/231/ (10.0%) 19/230 (8.3%)
P=0.54 P=8x10"5 P=0.34 P=0.11 P=0.26

Oral mucositis

Reported 82/231 (35.5%) 44/231 (19.1%) 21/231(9.1%) 34/231 (14.7%) 15/231 (6.5%)

Absent 103/282 (36.5%) 58/282 (20.6%) 28/282 (9.9%) 28/282 (9.9%) 21/281 (1.5%)
P=0.81 P=0.67 P=0.75 P=0.10 P=0.67

FUO

Yes 79/213 (37.1%) 517213 (23.9%) 22/213 (10.3%) 31/213 (14.6%) 13/213 (6.1%)

No 105/299 (35.1%) 517299 (17.1%) 27/299 (9.0%) 31/299 (10.4%) 23/298 (1.1%)
P=0.65 P=0.06 P=0.62 P=0.15 P=0.48

Acute GVHD grade 1-4

Yes 32/101 (31.7%) 19/101 (18.8%) 147101 (13.9%) 127101 (11.9%) 9/101 (8.9%)

No 29/76 (38.2%) 15/76 (19.7%) 7/76 (9.2%) 10/76 (13.2%) 10776 (13.2%)
P=037 P=0.88 P=034 P=0.80 P=0.36

Clinically significant infections

Yes 67/208 (32.2%) 46/208 (22.1%) 167208 (7.7%) 217208 (10.1%) 21/206 (10.2%)

No 117/304 (38.5%) 56/304 (18.4%) 33/304 (10.9%) | 417304 (13.5%) 15/305 (4.9%)
P=0.146 P=0304 P=0.3 P=0.25 P=0.02
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Mucositis, febrile neutropenia and clinical
infections

In more than 50% of patients, oral mucositis was observed
within early terms after HSCT. Our data have confirmed
higher frequency of oral mucositis after myeloablative condi-
tioning treat-ment (181/330, 54.9%) against 33.1% (80/242)
following reduced-intensity conditioning (p=2x107). More-
over, higher occurrence of febrile neutropenia was found in
the group of patients with mucositis (50.3%) against 30.7% in
mucositis-free cases (p=4x10¥), as seen from Table 3. Tak-
ing into account similar terms of mucositis and dysbacteri-
osis (1* month posttransplant), one could suggest infectious
component for the oral inflammation. However, we did not
reveal any significant correlations between mucositis rates,
and frequency of positive cultures of the common microor-
ganisms from oral mucosa (Table 3), thus suggesting a min-
imal role of these bacteria in genesis of the posttransplant
oral inflammation. In addition, we have not revealed any sig-
nificant correlations between presence of the major species
of oral microflora, and acute skin GVHD (Table 3). Absence
of correlations between bacterial landscape and main clini-
cal complications may be connected with active antibacterial
therapy over the period of post-transplant leukopenia (1-2
months post-HSCT).

Further, we have performed some comparisons between the
frequencies of bacterial associations, rates of febrile neutro-
penia and clinically significant infections posttransplant.
This survey has shown that the more frequent associations
of >3 microbial species tends to correlate with higher FUO

prevalence (Table 4). Increased incidence of FUO was also
found after myeloablative conditioning (p=0.001), as well as
in the group with oral mucositis (p=4x10"?), as well as in cas-
es of skin aGvHD (p=0.002), thus reflecting evident inflam-
matory component in the both types of skin and mucosal
damage, however, without any association with . Hence, ear-
ly neutropenic fever is more likely associated with cytostatic
chemotherapy and allogeneic HSCT, rather than with local
clinically significant infections posttransplant.

Interestingly, the numbers of transplanted hematopoietic
stem cells (CD34+ cells) have shown a distinct direct corre-
lation with occurrence of early mucositis (r=0.20; p=8x107)
thus again suggesting a clear relation between oral mucositis
and potential immune effects of allogeneic hematopoietic
cells posttransplant.

Microbial resistance

Klebsiella is the mostly discussed bacterial pathogen with
high prevalence of antibiotic-resistant strains. We have test-
ed in vitro the resistance of K.pneumoniae isolates seeded
from oral cavity of 11 HSCT patients in 2017 (Table 5). Ma-
jority of the isolates showed resistance for most antibiotics
commonly used in septic HSCT patients. However, most of
the K.pneumoniae isolates proved to be sensitive to amika-
cin, gentamycin and meropenem.

Of note, in the patient EZ., the initial sensitive phenotype
was 1 month later changed to polyresistance, except of ami-
kacin and meropenem, thus, probably, reflecting its replace-
ment by a resistant bacterial strain.

Table 4. Frequency of FUO and microbial associations: effects of different HSCT parameters and posttransplant

complications

Parameter FUO (“fever of unknown origin") | P significance | Frequency of different local P significance
incidence levels clinical infections levels

Number of microbial species

per a single sample

0 80/203 (39.4%) 91/203 (44.8%)

1 817202 (40.1%) 0.084 72/202 (35.6%) 0274

2 39/89 (43.8%) 37/89 (41.6%)

3> 12/17 (70.6%) 8/17 (46.1%)

Conditioning regimen: 1

Muyeloablative 54/329 (46.8%) 0.001 127/329 (38.6%) 034

Reduced intensity 81/242 (33.5%) 103/242 (42.6%)

Stem cell source

Bone marrow 106/252 (42.1%) 0.29 96/252 (38.1%) 0.08

HSCT 1277315 (40.3%) 132/315 (41.9%)

Oral mucositis

Yes 139/261 (53.3%) 4x10"8 107/261 (41.0%) 0.86

No 96/313 (30.7%) 126/313 (40.3%)

Skin GVHD, grade

0 20/78 (25.6%) 43/78 (55.1%)

1 47/89 (52.8%) 0.002 38/89 (42.7%) 0375

2-3 14/26 (53.9%) 12/26 (46.2%)

Cyclophosphamide for GVHD

prevention n

Yes 174/425 (40.9%) 0.06 1497425 (35.1%) 241076

No 59/116 (50.9%) 69/116 (59.5%)
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Bacterial pathogens at the sites of dental
infections

In 10 cases, tooth extraction was performed during 1 month
after HSCT, due to acute pulpitis and local septic process.
Bacterial isolates from the post-extraction wounds were ob-
tained in 10 cases, and the following bacteria were detected:
Pseudomonas aeruginosa in 3 samples, S.viridans in 2 cases,
Neisseria spp., S.faecalis, S.epidermidis were found in other
specimens. Of them, only Paeruginosa is a well-known path-
ogenic agent to cause purulent local inflammation.

Discussion

Opverall rates of positive microbial cultures from oral cavity
were rather high (61.8%). Cytotoxic damage to oral epithe-
lium due to previous chemotherapy, as well as deep leuko-
penia after conditioning treatment and HSCT are the key
pre-requisites for oral bacterial colonization [9]. However,
conventional culturing of oral samples taken at different
terms post HSCT (D-60 to D+120) have shown a sufficient
decrease in cultivable oral microflora within 1* month post-
transplant. Such suppression of microflora could be readily
explained by anti-microbial treatment administered during
intensive cytostatic therapy of cancer [10, 11]. In our study,
a deep suppression was shown for S.viridans, S.epidermidis,
and K. pneumoniae. The latter is the known Gram-negative

CLINICAL STUDIES |

pathogen causing infectious complications at later terms (2-4
months posttransplant), with a tendency for polyresistance
for antibiotics, as confirmed in our study.

Microbial associations of 3 or more bacteria could be found
in some samples. Of note, posttransplant clinically signifi-
cant infections proved to be much more often in cases with
>3 microorganisms found in the oral samples, thus suggest-
ing the microbial associations to be a marker of suppressed
antimicrobial immunity post-HSCT.

Like as other common posttransplant complications, clin-
ical infectious conditions did not show any direct corre-
lations with either positive oral bacterial cultures, or early
post-transplant mucositis (Table 3 and 4). Rather, fever of
unknown origin (FUO), an early inflammatory condition
without clear infectious reason, had a distinct relationship
with myeloablative treatment, oral mucositis, and skin
GvHD. Oral mucositis may be, at least, in part, dependent
on common herpesvirus activation post-HSCT [12].

Among common bacterial species found in oral cavity of the
patients, Klebsiella pneumoniae is known to produce a num-
ber of polyresistant strains, as confirmed in our study (Table
5). This feature of K.pneumoniae is typical to nosocomial
infections. Decreased rates of Klebsiella detection at early
terms (1* month) following HSCT could be explained by
relative sensitivity of most endogenous bacterial populations

Table 5. Differential in vitro antibiotic sensitivity of K.pneumoniae isolates obtained from oral cavity after hemato-

poietic stem cell transplantation

g - s

= (28 |zs|e |2 | |2 |5 |5 |&8 | &8

S = o =3 = 5 S = 2 z s s 38

Initials/ date < S 5 S e N e S = < a =5

E Es | 22| ¢ £ £ = s £ S g g

< |E§| 8|8 |8 |& |& |& |& |2 |Es

o = =

v
VA 13.02.17 S R R R R R R R R S R
K.V. 10.01.17 S R R S S S S R S S R
G.E. 08.08.17 S R R R R R R R S S R
G.E. 04.09.17 S R R R R R R R S S R
H.A. 31.03.17 R R R R R R R R R R R
B.V. 15.08.17 R R R R R R R R R R R
K.I. 21.06.17 S R R R R R R R S S R
K.I. 26.06.17 S R R R R R R R S S R
F.Z. 15.05.17 S S S S S S S S S S R
F.Z. 13.06.17 | R R R R R R R R S R
F.Z. 19.06.17 S R R R R R R R R S R
LA, 15.05.17 S R R R R R R R S S R
LA, 22.05.17 S R R R R R R R S S R
LA, 29.05.17 S R R R R R R R S S R
LA, 03.07.17 S R R R R R R R S S R
L.E. 15.05.17 R R R R R R R R S S R
Al 24.10.17 S R R R R R R R S S R
K.A. 29.05.17 S R R S S S S R S S R

K.A. 13.06.17 S R R S S S R R | S

Note: R, resistance; S, sensitivity of the microorganism; I, intermediate values.
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to routine decontaminating therapy. At later terms (2" and
3" months) the sensitivity-adapted antibiotic treatment in
the patients with prolonged infectious complications under
the ICU conditions, may cause selection of Klebsiella strains
with extended resistance spectrum as, it was revealed in our
EZ. patient at 5-6 months after HSCT.

Therefore, phenotypic and molecular monitoring of standard
lactamase genes in clinical isolates before and after HSCT
may further elucidate the mechanisms of resistance selection
among Klebsiella and other Gram-negative bacteia, aiming
for development of combined treatment schedules [13].

In this respect, the role of oral bacterial infection in develop-
ment of mucositis and GvHD still remains unclear. Mean-
while, over last decades, a crucial role of gut microbiome and
altered intestinal mucosa due to broad-spectrum antibacterial
therapy becomes more clear and clinically confirmed, both for
infectious complications and acute GvHD [14, 15, 16].

Conclusion

Cytotoxic damage of oral mucosa during intensive chemo-
therapy may create sufficient prerequisites for bacterial
colonization. Moreover, antibacterial prophylaxis in HSCT
patients causes deep suppression of oral microflora during
I** month post-HSCT, despite severe leukopenia in the pa-
tients. Known antibacterial pathogens, e.g., K. pneumoniae,
or Paerugunosa are revealed in oral cavity within 1-3 months
posttransplant.

The consequences of combined anticancer and antibacte-
rial treatment in HSCT patients deserve further studies, in
particular, its correlation with mucositis, acute GvHD which
may be still underlied by mixed microbial and viral infec-
tions. Bacterial imbalance post-HSCT may be a pre-requi-
site for additional anti-infectious therapy in complex clini-
cal conditions involving infectious/cytotoxic/autoaggressive
pathogenetic components. Significant shifts in common bac-
terial landscape caused by immunotoxic treatment and anti-
bacterial therapy enable growth of other bacterial and fungal
pathogens that should be studied in details by means of NGS
techniques which should reveal, e.g., anaerobic pathogenic
bacteria in posttransplant conditions.
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Pe3slome

HopmainpHas aspobHas u pakyIbTaTMBHO-aHA9POOHAA
MUKPOOMOTA, KOTOHU3UPYIOLIAsl CIVSUCTYIO 000TI0UKY
PTa, 9acTO BBLAB/IACTCA B KIIMHUYECKUX TaO0PaTOPILAX.
Ee coctaB MOXXeT OBITb Ba)KHBIM IIOKa3aTeJieM MMMY-
HOKOMIIDOMJMCCHBIX COCTOSIHMII. [laHHBIe IapameTpsbl
MaJI0 VM3Y4YeHBl Yy IAlMeHTOB IIOC/Ie TPaHCIUIAaHTALN
remonostndeckux kneTok (TTCK). Ilenpro HacTosmein
paboThl ObITa OLleHKAa BBIABIAEMOCTV OOBIYHON a3-
po6HOIT ¥ (daKyIbTaTVBHO-aHA9POOHOI MUKPOOMOTHI,
Ky/IbTVBJMPOBAHHOI U3 OMoMarepnana IoI0CTU PTa JO
TTCK u, Mo KIMHUYECKNM ITOKa3aHUSAM, B TeueHue 4
MeC. TIOCJIE 9TOTO JIEYEH.

[laymeHTbl M MeToAbI

MBI OLleHM/IN Pe3yNbTaThl IIOCEBOB 00PA3IIOB, B3ATHIX
U3 POTOBOII MOMOCTH ¥ 202 GONBHBIX C OHKOTeMaTOIO-
TUYECKVIMU U BPOXKIAEHHBIMU 3a00/IeBaHUAMM B BO3-
pacte oT 1 1o 69 j1eT, KOTOPBIM OblTa IPOBETEHa ANIIOo-
renHasd TIT'CK. Ananus npoBoauics A 3 BO3PACTHBIX
rpynn: 1-5, 6-14, 15-21 n >22 ner.

Pesynbrarthl

IMocrme 630 mpoBefeHHBIX 6AKTEPUOIOTMYECKIX HCCTIe-
[OBAHMII, IIO3UTMBHBIE pE3yIbTaThl KY/IbIUBUPOBA-
HMA HOTy4eHbl B 61.8% o6pasuos. Hanbomee gacTbl-
MI MUKPOOPraHMsMaMyu Obutn crepymomue: S.viridans
245/630 (38.9%); K.pneumoniae 42/630 (6.7%);
S.epidermidis 120/630 (19.1%); Neisseria spp. 66/630
(10.5%); Corynebacterium spp. 78/630 (12.4%). YactoTa
BBISIBJIEHIS] MUKPOOPIaHM3MOB 3aBICENA OT BPEMeHU
nocne TTCK, a mMeHHO OTMeYeHO CHIDKEHME BbICEBa-
emocru S.epidermidis, Corynebacterium spp. u Klebsiella
spp. B Tedenue 1-ro mecsana nocne TTCK, 4To MOXHO
00BsICHNTD 3P PEKTUBHON paHHEe! aHTUOAKTepHasb-
HOM IeKOHTaMIHAIVeN MallieHTOB, Ha4YMHasA C MOMEH-
Ta KOHAULIVOHNPOBaHus1. HaMu mokasaHo, 4T0 4acToTa
BbICeBaeMocTu S.viridans u K.pneumoniae B 3TuX 06-
pasijax ObUIa PasaMYHON /I OTHEMbHBIX BO3PACTHBIX
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rpym, 6y[y<n CyIeCTBEHHO ITOBBIIIEHHOI y AeTel ca-
MOTO0 MJIaJIIIIero Bo3pacTa (1o 5 1eT) ¥ y B3pOC/IbIX ITaljy-
eHTOB (>22 J1eT), 10 CPAaBHEHUIO CO CTAPIINMIU [JeThMI
U noppoctkamu. BriceBaemocts K.pneumoniae B 06-
pasiax 13 MOJIOCTY PTA OKA3a/IaCh CYIECTBEHHO IIOBBI-
nIeHHoM gepes 2-3 mecana nocne TT'CK, uto composo-
JKIOATOCH TAXKEIBIMI I/IH(i)eKI_II/IOHHbIMI/I OCIIOKHEHUAMU
" HaJIN4Ynuem peSI/ICTeHTHOCTI/I KJIIMHNYECKUX N30/IATOB
Klebsiella x 60onpuMHCTBY aHTMOMOTUKOB. [To KmmHu-
YEeCKNM IIOKa3aHUAM HpOBe,[[eHa 3KCTpaKI_H/I}I SY6OB B
10 cmyyasx B Tedenne 1-ro mec. mocie TTCK. IloceBb
PAHEBOTO OTMEISEMOTO M3 IECEH TOKA3aIM HAIMIIe
Pseudomonas aeruginosa B 3 obpasuax, S.viridans -
B 2 ClIy4Yasx.

BbiBoabl

VMmyHOTOKCHMYecKre  9((EKTBl  IMTOCTATHYECKO
Tepamuy ¥ aHanmu3 Mukpo6buotel mocne TI'CK 3acmy-
JKUBAIOT JIaIbHEMIINX UCCIEOBAaHNIL, B TOM YNC/Ie —
aHamM3 OMOIOTMYeCKOro pasHOOOpasusa MUKPOOUOTHI
IIOJIOCTY PTa MOCPECTBOM CeKBEHMpPOBaHMA TeHa 16S
rRNA. OTu pesynbraTbl MOTYT CTaThb OCHOBOI /A pa-
IIVIOHA/IbHOV aHTMOaKTepyanbHou Tepanuy npu TTCK.

Kniouesble (10Ba

OHKoremMaronorus, feTy, XMMIOTepanysA, TPaHCIIaHTa-
L[V TeMOIIO3TUYECKIIX CTBOIOBBIX KJIETOK, OaKTepyaib-
Hble Ky/IbTYPBI, (PaKTOPBI pUCKa.
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