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Abstract. The aim of the work is to study the clinical and laboratory features of intestinal infections caused
by Klebsiella pneumoniae in combination with viruses and other enterobacteria to optimize their diagnosis,
prognosis and therapy in young children. Patients and methods. In the department of intestinal Infections
of the Children’s Scientific and Clinical Center for Infectious Diseases of the FMBA of Russia in the period
2019-2021, 65 young children who were on inpatient treatment for All caused by K. pneumoniae were
observed. Depending on the etiological forms of the disease, the patients formed 4 groups: K. pneumoniae
monoinfection — group “Kp” (n=29); combination of K. pneumoniae with intestinal viruses — group “Kp+V"
(n=14); combination of K. pneumoniae with opportunistic enterobacteria (OEB) — group “Kp+OB” (n=14);
combination of K. pneumoniae with intestinal viruses and OEB — group “Kp+V+OEB” (n=8). Clinical and
laboratory data were evaluated in all children. The degree of intestinal dysbiosis, in addition to the generally
accepted criteria, was characterized by the content of atypical E. coli in feces (Ig CFU/g). Etiological diagnosis
of All was performed using the bacteriological method and polymerase chain reaction. During statistical
processing, the average values of indicators, the average frequency of deviations of indicators from the
norm (Mz+o; P+o) were determined, differences in groups were revealed using the t-test and Pearson’s
criterion x% they were considered reliable at p <0.05. Methods of variance and discriminant analysis
were used. Results. The higher age of children in the groups “Kp+V” and “Kp+V+OEB” was revealed. The
association of K. pneumoniae with viruses in these groups was accompanied by an increase in the frequency
of diarrhea (p <0.05). The frequency of thrombocytosis and monocytosis differed in the groups of children
(p <0.05) and was maximal in the groups “Kp+OEB” and “Kp+V", respectively. The content of atypical E. coli
in faeces in the “Kp” group was lower than in the “Kp+OEB” group (p <0.05). The duration of inpatient
treatment was longer in the “Kp” and “Kp+V+OEB” groups. The discriminant model included the following
signs: age of children (p=0.0015); complaints of lethargy (p=0.02); complaints of vomiting (p=0.08); platelet
count in the hemogram (p=0.006); amylorrhea in the coprogram (p=0.0008); stool pH (p=0.12); duration
inpatient treatment (p=0.004); combination of K. pneumoniae with OEB (p <0.00001). The overall diagnostic
significance of the model was 89.2%. Conclusion. Using discriminant analysis, it was found that the features
of clinical and laboratory signs of acute intestinal infections caused by K. pneumoniae in young children
are more determined by the combination of K. pneumoniae with opportunistic enterobacteria than by the
combination with viruses.

Key words: intestinal infections; children; early age; Klebsiella pneumoniae; intestinal viruses; opportunistic
enterobacteria; clinical and laboratory features; diagnostics.
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Pe3rome. Llesib pabomesl — U3yUnTb KIIVIHMKO-1ab0paTOPHbIe OCOOGEHHOCTY KULLIEYHbIX MHOEKLWNA, BbI3BaHHbIX
Klebsiella pneumonia, B coueTaHnn C BUpycamu 1 Apyrummn SHTepobaKTepusamMuy 4nis onTrMr3aLum nx 4MarHocTu-
KU1, MPOrHO3MPOBaHUA 1 Tepanumn y AeTe paHHero Bo3pacta. [layueHmel u Memoosl. B oTaeneHnmn KuweyHbIx
nHdpekumn JHKLUNB OMBA Poccun B nepriog 2019-2021 rr. Habntoganm 65 getein paHHero Bo3pacTa, HaXOAUB-
LIMXCA Ha CTauMoHapHOM neyeHun no nosogy OKW, Bbi3BaHHbIX K. pneumoniae. B 3aBUCMMOCTM OT 3TUONOTU-
yeckux popm 3aboneBaHnA NaumneHTbl obpasosBanu 4 rpynnbl: MOHoUHdeKUMA K. pneumoniae — rpynna «Kp»
(n=29); coueTaHune K. pneumoniae ¢ KnweyHbiMU BUpYycamv — rpynna «Kp+B» (n=14); couetaHue K. pneumoniae
C YCJIOBHO-MaToreHHbIMM 6aktepusmm (YIN3) — rpynna «Kp+Y3» (n=14); coueTaHue K. pneumoniae C KALLIeYHbI-
Mu Bupycamu u YMN3 — rpynna «Kp+B+YM3» (n=8). Y Bcex geTen oLeHnBanu KNMHWKO-NabopaTopHble AaHHble.
CreneHb AncOM03a KMLWEYHMKA AOMOSHUTEIbHO K OOLLENPUHATBIM KPUTEPUSIM XapaKTepu3oBay Mo cofepsKa-
Huto aTunuyHol E. coli B dekanuax (Ig KOE/r). Stnonornueckyio guarHoctrky OKW BbinonHANM npv nomoLm 6ak-
TEpPrOOrMYeckoro MeTosa v nonrmepasHom LienHom peakuun. MNpu ctatuctnyeckon o6paboTke onpenenanu
cpenHue 3HaYeHNA NoKasaTenen, CPeAHIO YacTOTy OTKTIOHEHUI NoKa3aTtenen ot HopMbl (M+o; P+0o), BbiasBRAnn
pasnuyuurA B rpynmnax c MoMOLLbio t-Kputepus n Kputepus 2 MUPCoHa; cunTanm Ux JOCTOBEPHbIMY Npu p <0,05.
Mcnonb3oBanu metofbl AUCNEPCUOHHOIO U AUCKPUMUHAHTHOMO aHanmsa. Pesysiemamel. BbisiBneH 6onee Bbico-
Knin Bo3pacT geten B rpynnax «Kp+B» n «Kp+B+YI3». Accoumnauna K. pneumoniae c Bupycamm B 3TUX rpynnax
COMpOBOXAaNach yBenMyeHneM YactoTbl gruapen (p <0,05). YactoTa TpomMbOLMTO3a I MOHOLMTO3a OT/IMYaiach
B rpynnax geten (p <0,05) n 6bina makcumanbHol B rpynnax «Kp+YM3» n «Kp+B» cootBeTcTBeHHO. Coflepia-
Hue aTunuyHow E. coli B dekanusax B rpynne «Kp» 6biio Huke, yem B rpynne «Kp+YIM3» (p <0,05). AnuTtenbHOCTb
CTauMOHApHOro neveHus bbina 6osnblie B rpynnax «Kp» n «Kp+B+YM3». B AUCKPUMMHAHTHYIO MOAENb BOLUIN
npusHaku: Bo3pact geten (p=0,0015); »kanobbl Ha BaAnocTb (p=0,02); »anobbl Ha pBoTy (p=0,08); KONMYECTBO
TpomboumToB B remorpamme (p=0,006); amunopes B kKonporpamme (p=0,0008); pH kana (p=0,12); AnuTenbHOCTb
CTauMoHapHoro neveHus (p=0,004); couetaHne K. pneumoniae c YI3 (p <0,00001). O6wan AnarHocTnyeckas
3HaUUMMOCTb Mogenu coctaBuna 89,2%. 3akaoyeHue. C NOMOLLbIO ANCKPMMUHAHTHOrO aHanm3a yCTaHOBEHO,
YTO 0COOGEHHOCTU KJIMHMKO-abopaTopHbIX Npu3sHakoB OKW, BbI3BaHHbIX K. pneumoniae, y fieTeil paHHero Bo3-
pacTa B bosbluel cTeneHn onpeaensaTca coueTaHuem K. pneumoniae c Y3, Uem coyeTaHMeEM C BUPYCaMU.

Knroyeenie cnoea: KuwedHsle uHgpekyuu; demu, paHHul gospacm; Klebsiella pneumoniae; kuweuHeie supycoi;
YCII08HO-NAMO2eHHbIE SHMepPobakmepuu; KIUHUKO-1ab60pamopHbie 0CO6eHHOCMU; OUd2HOCMUKA.

INTRODUCTION the leading role belongs to Klebsiella pneumoniae

In the etiological structure of the incidence of [1, 2]. Attention to the study of Klebsiella etiology was
acute intestinal infections (AIE) in Russian children  attracted by its severity and tendency to defeat chil-
in recent years, the importance of opportunistic  dren in the early age group. The increase in the inci-
pathogens has remained significant, among which  dence of Klebsiella, the similarity of local changes in
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the gastrointestinal tract with other intestinal infec-
tions makes it important to study this pathology.
This especially relevant in the appearance of car-
bapenem resistant strains of Klebsiella [3].

When the Klebsiella invasion nature of All is es-
tablished, the disease is more often diagnosed as a
mono-infection [4, 5]. The majority of hospitalized
patients with this pathology are young children
with unformed intestinal microbiota and imma-
ture immune system. Moreover, they have other
constitutional anomalies, deficiency conditions,
feeding disorders, which reduce the non-specific
resistance of the body and predispose to manifes-
tation of All [6-9].

In the study of epidemiology All described
combinations of Klebsiella infection with other
conditionally pathogenic representatives of the
family Enterobacteriaceae (conditionally patho-
genic enterobacteria — CPE). As well as the com-
bination of CPE with respiratory viruses in young
children [10]. As concomitant infections increase
[11], the problem of Alls remains unresolved since
Alls are caused by the combination of conditio-
nally-pathogenic pathogens with intestinal viru-
ses in children [12]. There is a very few information
on resistance of K. pneumoniae of extra-hospital to
antibiotics and Bacteriophages that cause intesti-
nal infections young children [13]. The laboratory
feature of out-of-hospital All caused by Klebsiella
and other pathogens of bacterial and viral nature
remain poorly studied.

AIM

To study clinical and laboratory features of
acute intestinal infections caused by Klebsiella
pneumoniae in combination with viruses and
other enterobacteria to optimize their diagnosis,
prognosis and treatment in young children.

MATERIALS AND METHODS

65 children aged from 1 month to 3 years were
observed in hospital treatment for All associated
with K. pneumoniae in the period 2019-2021, in the
Department of Intestinal Infections of the Children's
Research and Clinical Center for Infectious Diseases
of the Federal Medical and Biological Agency of
Russia. The sampling was based on the diagnosis of
All mono- and combined etiology associated with K.
pneumoniae. Patients formed four groups: “Kp group”
(n=29) — monoinfection with K. pneumoniae; “Kp+V
group” (n=14) — combined All caused by K. pneumo-
niae and intestinal viruses; "Kp+CPE group” (n=14) —
All caused by the K. pneumoniae and other CPEs; and
“Kp+V+CPE” group (n=8) — combined All caused by
the K. pneumoniae, intestine viruses and CPE.

ISSN 2221-2582

The etiological significance of K. pneumoniae
and CPE in All genesis was determined when de-
tected in feces. The condition was the detection of
at least 5 Ilg CFU/g and the absence of other bac-
terial pathogens in the bacteriological method.
Results of fecal studies by PCR method using the
set of reagents "AmpliSens® OKI screen-FL", in-
tended for molecular-genetic diagnosis of bacte-
rial (Shigella, Salmonella, Yersinia, Campylobacter,
Escherichia coli) and viral (Rotavirus, Norovirus,
Enterovirus, Astrovirus, Adenovirus) pathogens.
Value determined by serological response in the
diagnosis of indirect hemagglutination in some
cases [14].

The severity of intestinal dysbiosis was assessed
indirectly by the excretion of atypical E. coli from
the feces in a quantity of not less than 5 Ig CFU/g.

There has been performed evaluation of pa-
tients’ complaints (weakness, fever, vomiting,
diarrhea), medical history (duration of pre-hospi-
tal stage of disease, treatment) and life (food aller-
gies, atopic dermatitis, past illnesses, vaccination
history), objective status, results of clinical tests
of blood and urine, biochemical blood tests (ALT,
C-reactive protein, glucose, urea, electrolytes),
stool test data. The severity of exicosis in children
with All was assessed on the basis of clinical re-
commendations.

K. pneumoniae sensitivity to antibacterial drugs
(ampicillin/sulbactam, ceftriaxone, gentamicin,
nalidixic acid, nitrofurantoin, trimetoprim/sul-
famethoxazole) was determined by microdiffusion
on Muller-Hinton agar using standard ACS strains
700603. The sensitivity of K. pneumoniae to bac-
teriophages ("Bacteriophage Klebsiella polyvalent
purified" and "Bacteriaphage Klebsiella pneumo-
niae purifying" JSC "NGO "Mikrogen"", Ufa) was
studied. The lithium activity of bacteriophages
was assessed using the "sterile spot" method ac-
cording to MP 3.5.1.0101-15.

Treatment of children with All was carried out
according to clinical recommendations of the
Ministry of Health of Russia. The results of treat-
ment in different children’s groups were evaluat-
ed. According to the duration of hospitalization
and outcomes (recovery, improvement).

During statistical processing, the average va-
lues of indicators, the average frequency of devia-
tions of indicators from the norm (M+o; P+0) were
determined, differences in groups were revealed
using the t-test and Pearson’s criterion x% they
were considered reliable at p <0.05. To prove
the possibility of separating groups of children
with All of mono- and combined etiology as-
sociated with K. pneumoniae, the discriminant
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Fig. 1.  Average values of the age of children in groups (number of months)
Puc. 1. CpepHwue 3HaueHus Bo3pacTa geTelt B rpynnax (YMcno Mecsiues)

analysis method was used. By identifying the
signs of determinants that significantly influence
the assignment of a particular patient to one of
the four groups, coefficients were calculated for
the identified signs and subsequent solution of
discriminant functions.

RESULTS AND DISCUSSION

The gender composition of the children in
the sample shows a small predominance of boys
in the group in the “Kp+V” and "Kp+CPE" groups
(48.3%; 64.3%; 57.1%; 37.5%; Xx*>=1.82; p=0.61).
(These groups are presented here and will be list-
ed in the following order: "Kp", "Kp+V", "Kp+CPE",
"Kp+V+CPE"). The age composition was charac-
terized by a relatively high proportion of children
of the first year of life in the "Kp" and "Kp+CPE"
groups (79.3%; 50%; 85.7%; 62.5%; x>=05.83;
p=0.12) (Fig. 1), when visiting children's organ-
ized groups, it is normal for children older than
one year to have more contact with viral infec-
tious agents [15]. A comparison of the median age
values of children revealed differences between
the “Kp” and “Kp+V" groups (7.4+7.3 and 14.4+9.7
months; p=0,007) and the “Kp+V” and “Kp+CPE”
groups (14.4+9.7 and 8.1+£5.3 months; p=0.036)
(Fig. 1).

In children in the grip "Kp+V" rotavirus was de-
tected in 50% of cases, norovirus — in 35.7%, en-

teroviruses — in 7.15%. The combination of rota-
viruses with norovirus — in 7,15%. In children in
the group "Kp+V+CPE" rotavirus was detected in
25% of cases, norovirus — in 50%, adenovirus —
in 12.5%. In this group the combination of rotavi-
ruses with noroviruses — in 12,5%.

The frequency of discharge of different CPE in
stool was at high titersin children in the "Kp+CPE"
and "Kp+V+CPE" groups decreased in the follow-
ing rows: S. aureus (45,8%); P. mirabilis (20,8%);
Enterobacter (12,5%); C. freundii (8.3%); H. alvei
(4.2%); A. baumani (4.2%); P. aeruginosa (4,2%).

At the time of admission at the hospital, the
majority of the children in all groups had exico-
sis of the 1 degree (65,5%; 78.6%; 57.1%; 62.5%;
x?=3.88; p=0.69), exicosis of the 2 degree — 6.9%
of "Kp" children and 14.3% of the "Kp+CPE". The
combination of All with acute respiratory infection
was diagnosed in children in all groups (37.9%;
28.6%; 21.4%; 33.3%; x*=1.42; p=0.70), of which
10.3%; 14.4%; 7.1%; 12.5% cases (x>=0.40; p=0.94).
Febrile seizures were observed in children in the
groups "Kp", "Kp+V", "Kp+CPE" (3.4%; 7.1%; 7,1%;
x?=8.40; p=0.49). Urinary tract infections were dia-
gnosed in a small part of children in all groups
(6.9%; 7.1%; 7,1%); 12.5%,; x?>=8.40; p=0.49). Atopic
dermatitis was detected in children in the "Kp",
"Kp+V", "Kp+V+CPE" groups (20.7%; 7.1%; 25%;
x?=4.75; p=0.19).
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Fig. 2. The average duration of the prehospital stage of treatment of children in groups (number of days)
Puc. 2. CpenHas piMTeNnbHOCTb AOFOCAUTANIBHOIO 3Tana IeYeHus eTei B rpynnax (YMcno gHen)

The pre-hospital stage by time was slightly
greater in children in the "Kp" and "Kp+V" groups
(4.2£5.7 days; 3.9+7.2 days) compared to those in
the "Kp+CPE" and "Kp+V+CPE" groups (1.8+2.3
days; 1.5+2.4 days) (p >0.05) (Fig. 2). Nifuroxazide
treatment was equally often during this period
in all groups: 6.9%; 14.3%; 7.1%; 25%; X*>=2,51;
p=0.47; Antibiotic treatment was received by
13.8% of children in the "Kp" group, 7.1% of those
in the "Kp+V" group and 7.1% in the "Kp+CPE"
group (x>=1.68; p=0.64).

The incidence of diarrhea in the children's
groups was high: 79.3%; 100%; 71.4%; 100%
(p;_, <0.05; p,_, <0.05) and the incidence of vomi-
ting was lower than 44.8%; 71.04%; 50%; 87.5%
(x?=6.0; p=0.099). The incidence of lethargy (24.1%;
50%, 64.3%, 37.5%) and fever (41.4%; 64.3%; 50%;
75%) in the children's groups did not differ signifi-
cantly (x*=4,0; p=0,27 and x?=2,92; p=0,40).

Inflammatory changes in the blood analysis
were manifested by leukocytosis in children in
the "Kp" and "Kp+V+CPE" groups (13.8%; 37.5%;
x*=11.66; p=0.07), leukopenia in children of the
"Kp", "Kp+V", "Kp+CPE" groups (20.7%; 14.3%;
28.6%; x*=11. 66; p = 0.07), thrombocytosis — fre-
quently in children from the "Kp" and "Kp+CPE"
groups (37.9%, 21.4%, 57.1%, 7.5%; x*=12.8;
p=0.46), monocytosis — significantly frequently
among children of "Kp+V" and "Kp+CPE" groups

(6.9%, 42.9%, 28.6%, 12.5%; x*=8.61; p=0.34).
Children in the "Kp" and "Kp+V+CPE" groups expe-
rienced increases in ESR more frequently (20.7%;
7.1%; 7,1%; 37.5%; x?>=8.42; p=0.21).

Increases in C-reactive protein in the blood
were frequently in the "Kp", "Kp+V", "Kp+V+CPE"
groups (20.7%; 21.4%; 7.1%; 37.5%; x2=3.0; p=0.39).
An increase in the level of alanine transaminase —
an indicator of reactive changes in the liver in All.
Increase ALT was slightly more commonly observed
in the groups "Kp+CPE" and "Kp+V+CPEs" (6.9%;
7.1%; 21.4%; 50%; x?=2.3; p=0.51). An increase in
urea was also found slightly more frequently in the
group "Kp+CPE", "Kp+V+CPE" (44.8%; 42.9%; 50%:
50%; 50%, x?=0.2; p=0.97). Dehydration-related
elevated potassium blood levels associated with
electrolyte disorders were a little less common in
the "Kp" group (3.4%; 14.3%;14.3%; 12.5%; x?=2.1;
p=0,55).

There were variations found in the kids' rates
of decline in the groups' percentage relative urine
density (44.8+14.4%; 42.9+22.1%; 64.3£16.9%;
0%; X>=15.1; p=0.19; Puy _gprvscopr <0.01;
Prkp +cpe" - kprvacpest <0.01). This was explained by
the difference in the kidney concentrating capac-
ity, since the age of children in groups «Kp» and
«Kp+CPE» was lower than in the group «Kp+V» and
"Kp+V+CPE» (Fig. 1). There was a difference in the
frequency of detection of ketones in urine (10.3%;
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Fig. 3. Average duration of inpatient treatment of children in groups (number of days)
Puc. 3. CpepHsas pAMTeNbHOCTb CTaLMOHAPHOTO NeYeHus AeTel B rpynnax (YMcno fHen)

28.6%; 7.1%; 37.5%; x*=19,4; p=0,080). This indi-
cating a more frequent acidosis in children of the
"Kp+V" and "Kp+V+CPE" groups, in which intesti-
nal infections were involved in the combination
All. Elevated leukocyte counts in the urine were
somewhat more frequently seen in children in the
"Kp" and "Kp+V+CPE" groups (41.4%; 21.4%;21.4%;
62.5%; x2=5.4; p=0.14).

The changes in the stool test were characte-
rized by a relatively more frequent decrease in
fecal pH in children in the "Kp", "Kp+V", "Kp+CPE"
groups (69%; 78.6%; 92.9%; 50%; x*>=6.86; p=0.33).
This due to fermentation dyspepsia with malab-
sorption in the small intestine. In the "Kp" (17.2%
of cases) and "Kp+CPE" (14.3%) groups, amylor-
rhea was noted, and in 6.9 and 7.1% of cases, re-
spectively, steatorrhea type 2. All child groups
showed signs of colitis syndrome in stool test with
high leukocyte detection (58.6%; 28.6%; 35.7%;
25%; x?=5.4; p=0.14) and mucus abundance (69%;
35,7%; 50%; 37.5%; x>=5.46; p = 0.14).

A high titer of atypical E. coliwas observed in the
overwhelming majority of children in all groups
(65,5%; 71.4%; 78.6%; 75%; x*=0.87; p=0.83). In
the same time the average titer for atypic E. coli
in the feces in the "Kp" group was lower than in
the "Kp+CPE" group (4.7+1.9 and 5.8+0.4; t=2.1;
p <0.05). This confirmed a more pronounced mic-
robiocenosis disorder in All caused by the combi-

nation of K. pneumoniae with CPE than in monoin-
fection with K. pneumoniae.

Multiple antibiotic resistance to K. pneumo-
niae (to three or more drugs) was detected only in
"Kp" (6.914.7%) and "Kp+V" (14.3+9.7%) children
(p >0.05). In all child groups, K. pneumoniae resis-
tance to bacteriophages was noted (48.3%; 21.4%;
42.3%; 62.5%; x>=11.3; p=0.51).

The duration of hospital treatment for chil-
dren was maximum in the "Kp" and "Kp+V+CPE"
groups (5.8+3.2 days; 4.0+1.1 days; 3.7+2.4 days;
7.3%2.9 days; Py - wprv=0.04; Puyrpscpe=0.02;
Prkp+v' - "kp + v+cppe=0.008; Prkp + cPE"-"Kp+v+CPE™= 0.004)
(Fig. 3). Most of the kids in the groups were dis-
charged from the hospital "with improvement"
(75.9%; 85.7%; 100%; 75%; x>=4.4; p=0.22).

Discriminant analysis was applied considering
similarities and differences of clinical-laboratory
manifestations in groups. It was used to prove the
possible separation of All mono- and combined
etiology associated with K. pneumoniae. The dis-
criminant model includes the following interrela-
ted signs: children's age (months of life; p=0,0015);
complaints of lethargy (0 — no, T — yes; p=0,02);
complaints of vomiting (0 — none, 1T — yes,
p=0,08); platelet count (0 — normal, 1 — lowered,
2 — elevated; p=0,006); amylorrhea in the stool
test (0 — not, T — yes; P=0,0008); feces pH (0 —
normal, T — decreasing, 2 — increasing; p=0.12);
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Table 1. Complex of clinical and laboratory signs of discriminant model of differential diagnosis of intestinal infections
associated with K. pneumoniae, codes and coefficients of detected signs

Tabnuua 1. KomnneKkc KNMHMKO-nabopaTopHbIX NPU3HaKOB ANCKPUMUHAHTHOI Mofenu anddepeHumnanbHoN ANarHoCcTUKN
OKMW, accoummpoBaHHom ¢ K. Pneumoniae, Kofibl KOG PULMEHTbI BbIABIEHHbIX MPU3HaKOB

KoadprumeHTbl NpU3HaKOB MMHENHbIX AUCKPYMUHAHTHBIX
dyHkumn (IOO) / Feature coefficients of linear discriminant
HaumeHoBaHve npn3Hakos / Kogb! / functions (LDF)
Name of signs Codes
Nnao, / Nnao,/ Nao,/ npo,/
LDF, LDF, LDF, LDF,
Bospact peteii / Age of children X 0,23 0,38 0,69 0,73
Kano6bl Ha BanocTb / Complaints of lethargy X, -0,12 2,54 -3,59 -1,93
Kano6bl Ha pBoTy / Vomiting complaints X5 3,00 4,08 0,37 3,37
KonunuecTBo TpomboLMTOB B KpoBU / X, 1,77 0,82 513 417
The number of platelets in the blood
Amunopes B Konporpamme / Xs 3,39 -3,33 3,64 0,42
Amylorrhea in the coprogram
pH kana / Fecal pH 6 3,47 4,77 -0,09 0,59
AnuTenbHOCTb CTaUMOHAPHOrO fleyeHns / 7 1,18 0,85 0,68 1,29
Duration of inpatient treatment
CoueTaHue K. pneumoniae c ppyrumm Xg -0,92 -1,10 48,20 43,27
YCJIOBHO-MaTOreHHbIMK 6akTepuamm /
Combination of K. pneumoniae with other
opportunistic bacteria
KoHcTtaHTa / Constant -8,24 -10,78 -30,95 -32,99
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Fig. 4. The position of the objects of the four groups in the coordinates of the first and second canonical LDF
Puc. 4. TMonoxeHne 0ObEKTOB YeTblpex rpynn B KOOPAMHATAX NepPBOM U BTOPOW KaHOHMuYeckux JIOD
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duration of hospital treatment (days; p=0,004);
combination of K. pneumoniae with other CPE
(0 — no,1 — yes; p <0,00001).

Decisive diagnostic rules expressed as linear
discriminatory functions (LDFs): LDF1 (monoinfec-
tion of K. pneumoniae — "Kp"), LDF2 (All caused by
K. pneumoniae and intestinal viruses — "Kp+V"),
LDF3 (All caused by K. pneumoniae and other
CPE — "Kp+CPE"), LDF4 (All caused by K. pneumo-
niae, intestinal viruses, and CPE — "Kp+V+CPE").
Table 1 shows the complex of clinical laboratory
features affecting the patient’s assignment to one
of the four groups, the codes and coefficients of
these traits.

The following formulae were used to carry out
the LDF decision:

LDF, = —8,24 + 0,23X, - 0,12X, + 3,00X; + 1,77X, +
+3,39X. + 3,47X,+ 1,18X, - 0,92X,,
LDF,=—10,78 + 0,38X, + 2,54X, + 4,08X,+ 0,82X,, -
- 3,33X;+ 4,77X¢ + 0,85X,— 1,10X,,
LDF;=-30,95 + 0,69X, - 3,59X, + 0,37X; + 5,14X,+
+ 3,64X; - 0,09X, + 0,68X, + 48,20X,,
LDF,=-32,99 + 0,73X, - 1,93X,+ 3,37X; + 4,17X, +
+0,42X, + 0,59X, + 1,29X, + 43,27X,,
where X,-X; correspond to the numerical values
of the characteristics. The patient is assigned to
the group for which LDF will take the maximum

value.

The model's sensitivity for kids in the "Kp" group
was 96.6%, 78.6% for the "Kp+V" group, 92.9% for
the "Kp+CPE" group, and 75%. The model's overall
diagnostic significance was high — 89.2%.

The position of the objects of the four groups
in the coordinates of the first and second canoni-
cal LDFs (with a level of significance of p <0,001) is
shown in Fig. 4. This figure demonstrates that the
combination of K. pneumoniae with other CPEs,
rather than the association of K. pneumoniae with
intestinal viruses. In children under three years of
age is more determined by the combination of
K. pneumoniae with other CPE than with intestinal
viruses.

The less accurate diagnosis of the discriminato-
ry model for the "Kp+V" and "Kp+V+CPE" groups,
representing viral-bacterial variants of All, is due
to the significant overlap of clinical and laborato-
ry symptoms in children of the groups "Kp" and
"Kp+V", "Kp + CPE" and "Kp+V+CPE". This shows
how similar pairs of groups' manifestations of the
disease were influenced by common bacterial
pathogens. K. pneumoniae was present in groups
"Kp" and "Kp+V," as well as K. pneumoniae com-
bined with CPE in groups "Kp+V+CPE" and "Kp+V"
Put another way, variations in the degree of intes-
tinal dysbiosis clearly explained the features and
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severity of clinical and laboratory signs of All in
similar pairs of groups.

One article describes intestinal infections that
are not associated with hypervirulent Klebsiella
[16]. However, more dangerous by pathogenicity
factors may appear among the population of com-
munity-acquired Klebsiella. These strains may not
have sensitivity to phages and antibiotics which
can cause serious complications. Community-
acquired strains of Klebsiella are among patho-
gens that provoke All in young children, they do
not have high pathogenicity and pronounced an-
tibiotic resistance. Community-acquired strains of
Klebsiella deserve close attention since they are
commonly combined with other infectious agents,
including representatives of intestinal microbio-
cenosis. This increasing the likelihood of adverse
outcome of the disease.

The manifestation of intestinal infections
caused by K. pneumonia and other CPE in young
children is associated with an increase in their mi-
crobiotic representation. It is accompanied by dis-
tinct clinical and laboratory manifestations of in-
flammatory nature.

CONCLUSION

The conducted study allowed to define the
features of clinical laboratory signs of mono-
and combined intestinal infections associated
with K. pneumoniae in young children. This study
shows that the nature and severity of these signs
to a greater extent determines the combination
of K. pneumoniae with other conditionally-patho-
genic enterobacteria than a combination with in-
testine viruses. Also it confirms the relationship of
the symptoms of these intestinal infections with
the gravity of bowel dysbiosis, which is main sig-
nificant in reducing the non-specific resistance of
the organism.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTOpoB. Bce aBTOpbl BHeCnu cyule-
CTBEHHbIN BKNaj B pa3paboTKy KoHUenuuu, npo-
BefleHVe WCCNefoBaHNA W MOAFOTOBKY CTaTbM,
npounu n ogobpunn GuHanbHy Bepcuio nepen
nyénukaumen.

KoHPNuKT nHtepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBUME ABHbIX 1 NOTEHLMANbHbBIX KOHPSINKTOB
WHTEpPEeCoB, CBA3aHHbIX C nyb6nukaumen HacTos-
e cTaTbu.

UcTouHuK duHaHcmpoBaHuA. ABTOpPLI 3adB-
nAT 06 OTCYTCTBUM BHelHero GuHaHCMpoBaHUA
npv NpoBeAeHnN UCciiefoBaHNA.

NndopmupoBaHHoe cornacue Ha ny6nuka-
uuio. ABTOpbI MOMYUYUNM MUCbMEHHOE cornacue
naLMeHToB Ha Ny6NMKaLmio MeaULUHCKUX AaHHbIX.
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