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Summary. Today, burn injury is second most frequent diagnosis in all children hospitalized with injuries. The main
cause of death in cases of extensive deep burns is burn infection that occurs in 23 to 82 % of all burn units’ pa-
tients. Antibacterial treatment rationality is of great importance in fighting the generalized infections. This paper is
aimed at scrutinizing the incidence and course characteristics of the antibiotic-associated diarrhea (AAD) in burn
patients, as well as the possibility of its prevention in children receiving antibacterial treatment in the Regional Burn
Unit of Zaporizhzhia. During 2012-2015, we have observed 438 children with burn injuries, who received antibio-
tics. We observed children receiving antibiotics and examined over hospitalization time by detection of the highly
specific for antibiotic-associated diarrhea A + B Clostridium difficile toxins in stool, which allowed diagnosing the
enterocolitis due to Clostridium difficile associated with antibiotics administration (A4.07, ICD-10). AAD prevention
methods have been developed, among which preventive (from the first hours of hospitalization) administration of
oral probiotic agent containing Lactobacillus acidophilus R0052 and Lactobacillus rhamnosus RO011 probiotic
strains as a part of the Lacidofil® preparation dosed by age should be considered a major one. Prophylactic pre-
scription of probiotic strains with antitoxic action against Clostridium difficile had reduced the incidence of antibi-
otic-associated diarrhea in children and the severity of its symptoms by 3.4 times.

Key words: children, burn injury, antibiotic-associated diarrhea, Lactobacillus acidophilus R0052 and Lactoba-
cillus rhamnosus R0O011 probiotic strains.

Today, burn injury is second most frequent diagnosis in
all children hospitalized with injuries. Burns remain among
the most urgent and socially important issues of children’s
traumatism. According to global statistics, 18 to 42 % of
people suffer from burns of varying severity during their life
[1]. Patients’ recovery and life prognosis depends on area
and depth of the damaged skin. The development of burn
disease is considered a dangerous condition for burned pa-
tients; the burn wound and resulting somatic changes cause
adaptation mechanisms and body reactions stress, which
might lead to death.

Burn shock, the first stage of the burn disease, can
develop in children with burns of 5 to 10 % or more of
the skin area, or with 3 to 5 % of damaged skin in cases
of deep injuries. The peculiarity of children’s burn inju-

ry is associated with age-related anatomical and physi-
ological characteristics. Due to helplessness, the child
is subject to longer exposure during the damaging factor
action, which leads to deeper burns, as compared with
adults.
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Loss of protective skin over a large area of the body surface
creates conditions for microbial infestation on the one hand
and disintegration of the major neurotrophic and metabolic
functions of the organism on the other, which leads to disrup-
tion of anti-infective protection factors. The conditions for
infectious process development and generalization are estab-
lished in child’s body. Necrotic tissue formed in the area of
burn injury is a favorable environment for the invasion and
multiplication of microorganisms. The main cause of death
in cases of extensive deep burns is burn infection that occurs
in 23 to 82 % of all burn units’ patients [2, 3].

Prescription of antibiotics for patients with burns takes
into account the surface area of damaged skin and stage of
burn disease. For instance, if the area of burns is less than
10 %, the use of antibiotics is necessary with burdened pre-
morbid background, specifically in patients with congenital
heart disease, diabetes, hemoglobinopathy, renal diseases, or
concurrent respiratory disease. In cases of burn area of 10 %
or more, the antibiotic treatment is prescribed very frequent-
ly, usually on the background of thermal inhalation injury,
in all cases of systemic inflammatory response, and against
the threat of infection generalization. Any infectious process
originating in the burn wound is able to trigger the develop-
ment of severe complications, such as sepsis, pneumonia,
septic arthritis, urinary tract infections, myocarditis, and
lymphadenitis. In order to prevent the emergence of infec-
tious complications, antibiotic treatment is initiated during
the burn shock period and continued against the background
of burn toxemia or septic toxemia. Antibacterial treatment
rationality is of great importance in fighting the generalized
infection. At present, the most commonly used antimicrobial
preparations are cephalosporins of 2", 3 and 4™ generations
and semisynthetic penicillins; aminoglycosides, carbapen-
ems, imipenems, and glycopeptides are used less frequently.
The average duration of antibiotic preparations administra-
tion, according to our data, is 15.8 days.

The lack of positive dynamics in the primary disease
treatment and further development of complications, in-
crease in systemic inflammatory response symptoms within
48 to 72 hours from the start of therapy, and the insensitivity
of burn surface flora to administered antibacterial prepa-
ration requires antibiotic replacement. In severe disease
course, combined antimicrobial treatment is used, which
implies the simultaneous administration of two or even
three preparations in their maximum therapeutic doses. It
is clear that antibiotic treatment of many burn patients is
characterized by high intensity and duration.

Under these conditions, the most important component
of successful treatment is prevention of iatrogenic complica-
tions, particularly the antibiotic-associated diarrhea (AAD),
which is unsafe for the patient’s life and able to develop on
the background of any antibiotic therapy [4, 5].

This paper is aimed at scrutinizing the incidence and
course characteristics of the AAD in burn patients, as well
as the possibility of its prevention in children receiving an-
tibacterial treatment in the Regional Burn Unit of Zapo-
rizhzhia.

During 2012—2015, we have observed 438 children with
burn injuries who received antibiotics in the Regional Burn

Unit of Zaporizhzhia. Observations were divided into two
stages.

During the first stage, in 2012—2013, we have observed
120 children receiving antibiotics and being examined over
hospitalization time by detection of the highly specific for
AAD A + B Clostridium difficile toxins in stool [6]. AAD
has occurred in 32 (27 %) of 120 observed patients and was
characterized by liquid stool (at least 3 times a day, usually 6
to 16 times) in at least 3 days after hospitalization and anti-
biotic preparations prescription, and persisted for at least 48
hours [7]. The children had pain along their large intestine
and decreased appetite; the onset of disease was not accom-
panied by fever response and vomiting. The most frequent
viral and bacterial causes of diarrhea, such as gastroenteri-
tis, nutrition mistakes, laxatives, etc. have been excluded in
these patients.

Among 32 samples of liquid stool taken from the patients
with the aforesaid clinical picture, in 25 (78 %) Clostridium
difficile toxins have been found, which allowed diagnosing the
enterocolitis due to Clostridium difficile associated with anti-
biotics administration (A4.07, ICD-10) [8]. According to the
clinical course, 12 of 32 patients had mild diarrhea, 10 chil-
dren had AAD of moderate severity, and 10 had severe diar-
rhea that required additional rehydration fluid therapy [9].

We were not able to identify the priority effect of specific
antibiotics on severity and incidence of AAD; however, ef-
fects of age (younger age group mostly), the degree of burn
injury, and administration of antibiotics in combination
have been observed. The results obtained allow us to con-
clude that AAD caused by antibiotic therapy is a significant
problem for the children treated in the burn unit that needs
to be addressed.

AAD prevention methods have been developed, among
which preventive (from the first hours of hospitalization)
administration of oral probiotic agent containing Lactoba-
cillus acidophilus R0052 and Lactobacillus rhamnosus R0O011
probiotic strains as a part of Lacidofil® preparation dosed by
age should be considered a major one. This probiotic agent
had proved its effectiveness against antibiotic-associated di-
arrhea (including one associated with Clostridium difficile
infection), being able to limit the pathogenic microorga-
nisms’ intestinal colonization and block the enteropatho-
genic (choleriform) and necrotic toxins [10—12]. In the sub-
sequent period of 2014—2015, all 318 hospitalized patients
have received antibiotics and their combinations similar to
the previous ones in the same unit, which had not under-
gone any material or utility-related changes, except com-
pulsory preventive therapy with Lactobacillus acidophilus
R0052 and Lactobacillus rhamnosus R0011 probiotic strains.
At the same time, AAD has been diagnosed in 25 children
(7.9 %) over the observation period. In order to treat AAD,
Enterol® probiotic preparation based on Saccharomyces
boulardii strain [13] has been administered to 20 patients;
another 6 children required metronidazole as a specific an-
timicrobial agent [14, 15] at a dose of 30 mg/kg per day in 3
divided oral doses for a 5-day period.

Only one patient required additional rehydration the-
rapy. It should be emphasized that while using Enterol®
preparation, we sought to take all necessary precautions in
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order to avoid any contact between the powder and wound
surface. Therefore, an aqueous suspension of Enterol® sa-
chet contents had been prepared in a separate room and
then brought to the patient room for per os administration.
Lacidofil® preparation does not require such precautions,
as it is packed into capsules [16, 17]. In addition, no cases
of human infection by Lactobacillus acidophilus R0O052 and
Lactobacillus rhamnosus R0O011 strains and occurrences of
local or systemic infectious reactions have been registered
over a long observation period [18—20].

It also should be noted that Lactobacillus acidophilus
R0052 and Lactobacillus rhamnosus R0011 probiotic strains
administered to 318 children have not caused any side ef-
fects, or extended the terms of wound healing process, or
formed any unusual manifestation of wound healing.

Conclusions

1. During 2012—2015, 438 children have been receiving
antibiotic therapy of varying intensity in the Burn Unit;
antibiotic-associated diarrhea of varying severity had de-
veloped in different observation periods in 7.9 to 27 % of
children.

2. The majority of children (73 %) had antibiotic-asso-
ciated diarrhea accompanied by the release of enteropatho-
genic toxins Clostridium difficile, spores of which are likely
to constitute a normal microbial component of the Burn
Unit contamination.

3. Prophylactic prescription of Lactobacillus acidophilus
R0052 and Lactobacillus rhamnosus R0011 probiotic strains
with antitoxic action against Clostridium difficile as a part
of Lacidofil® preparation in patients receiving antimicrobial
treatment had reduced the incidence of antibiotic-associa-
ted diarrhea in children and the severity of its symptoms by
3.4 times.
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MNauepa M.B., CkpurnHukosa $1.C., IsaHbko O.I,

3Qropi3bK AEPIKQBHNI MEANYHWV YHIBEpCUTET, M. 3aropixoks, YkpaiHa

AOCBIA BAKOPUCTAHHS NPOBIOTUYHUX LIJTAMiQ LACTOBACILLUS ACIDOPHILUS R0052
TA LACTOBACILLUS RHAMNQOSUS R0011Y AITEUN 3 OMNIKOBOKO TPABMOIO

Pe3tome. Ha chorojHi ormiku rocigaloTb Apyre Miclie cepel ycix
TpaBM Jiteit. OCHOBHOIO MPUYMHOIO JIETAIbHUX HACTIIKIB Y BUTIA/I-
Ky BUpPaXXeHUX Ta IIMOOKMX OITiKiB € iH(eKILisl, 1110 BAHUKAE y 23—
82 % ycix BunanKiB omikiB. PallioHasbHa aHTHOAKTepiaTbHa Tepartist
Ma€ BeJIMKe 3HaUYeHHST B 00pOThOi 3 FeHepali3oBaHOIO iH(EKIiEI0.
MeTo10 LILOTO MOCIIIKEHHST OyJI0 peTelbHe BUBYECHHS EIliIeMio-
JIOTii Ta XapaKTepUCTUKU aHTUOI0TUK-acoliiioBaHoi miapei (AA/L)
y XBOPUX JiTeli 3 OMiKaMM, a TAKOX MOXJIMBICTb 3aro0iraHHs 1iit
niapei, 110 BUHMKAaJIa BHAC/IIIOK aHTUOAKTepiaJibHOI Teparlii B ra-
mieHTiB O06JaCHOTO OIKOBOTrO BimmiieHHsT M. 3amopixeks. ITpo-
TsiroM 2012—2015 pokiB Mu crioctepiranu 438 miteii 3 omiKoBUMU
TpaBMaMu, sIKi puiiMaaM aHTUOIOTUKU. Y LIMX TOCITiTali30BaHUX
niteii Oyno 3HaieHo cnietubivuni st AALL Clostridium difficile Tox-

MNauepa M.B., CkpurHnkosa $1.C., ViBaHbko O.I,

cuau A + By dexkanisix. Lle mo3Bonwmno miarnoctyBatu Clostridium
difficile-eHTepOKOJIT, MOB’SI3aHUI 3 TTPUIIOMOM XBOPMMU aHTUMi-
kpooHux mnpenapatiB (A4.07, MKB-10). Po3pobreno mpodinak-
TUuHI MeToau AAJl, a came Mpu3HAUYeHHs 3 MEPIIMX FOJUH Tepe-
OyBaHHSI B CTalliOHapi per os MPoGioTUUHOrO 3acody Lactobacillus
acidophilus R0052 i Lactobacillus rhamnosus RO011 y ckiani mpera-
paty Lacidofil®. BukopucraHHst TpoOGiOTUYHMX IITAMIB 3 aHTUTOK-
cuuHolo akTuBHicTIo 1oa0 Clostridium difficile ckopouye B 3,4 pa3za
YKCJIO BUIANKIB aHTUOIOTUK-aCcOLiiioBaHOI iapei B IiTeli 3 orika-
MM Ta 3MEHIIYE TSDKKICTh i1 CUMITTOMIB.

KimouoBi ciioBa: miTv, omikoBa TpaBMa, aHTHOaKTepiaabHa Te-
parisi, aHTUOIOTHMK-acolliiioBaHa fiapesi, MPOOIOTUYHI IITaMU
Lactobacillus acidophilus R0052 ta Lactobacillus rhamnosus RO011.

3QropOXKCKN rOCYAQPR CTBEHHbIN MEANLIMHCKU YHUBEPCUTET, I, 3arnopoXxse, YKpamHa

OnnbIT UCMTOAb3OBAHUSA NPOBUOTUHECKUX LUTAMMOB LACTOBACILLUS ACIDOPHILUS R0052
U LACTOBACILLUS RHAMNOSUS R0011 Y AETEU C OXXOIroBou TPABMOU

Pestome. CeronHsi oxoroBasi TpaBMa 3aHMMAaeT BTOPOE MECTO
cpenu Bcex TpaBM aeteil. OCHOBHOI MPUUMHOI CMEPTH B clyyae
OOLIMPHBIX ITYOOKUX 0XKOTOB SIBJISIETCSI 02KOTOBast MUH(EKIUSI, KO-
TOpast OCJIOXKHSIET 3a0ojieBaHue B 23—82 % ciiyyaeB BceX OXKOTOB.
PanmmonanbHast aHTMOaKTepUasbHAs Tepanus WMeeT OOJIbIIoe
3HaueHue B OopbOe ¢ reHepaau3oBaHHOU MHbekuueir. Llenbio
3TOT0 MCCIENOBaHMS ObLIO TIIATEIbHOE M3YYEHME PacipocTpa-
HEHHOCTM W XapaKTepPUCTUKU aHTUOMOTUK-aCcCOMUPOBAHHOMU
nuapen (AAJl) y GOJBHBIX ¢ 0XOraMH, a TaKKe BO3MOXHOCTH €€
MPEeNOTBPAIEHUS Y IeTeil, MoJydaBIInX JIeYeHUEe aHTUOaKTepu-
aJbHBIMU TIperapaTaMu B O0JIaCTHOM OKOTOBOM OTHEJIEHUM TO-
poma 3amopoxbe. B Tedenue 2012—2015 romoB Mbl HabaogaIN
438 meTeil ¢ OXXOTOBBIMU TpaBMaMU, TTOJyYaBIIMX aHTUMUKPOO-
Hble TpernapaTbl. Y [OeTeil, HaXOOAIIMXCS Ha TOCTUTAIM3alun
W TIPUHUMABIIUX aHTUOMOTUKYU PAa3JIMYHBIX TPYIIN, ObUIM OOHA-

pyxensl crieruduueckue mst AAIL Clostridium difficile ToKCUHBI
A + B B cryne. D710 mo3Bonauao auarHoctupoBatb Clostridium
difficile-2HTepOKOIUT, CBSI3aHHBIN ¢ HA3HAYEHUEM aHTUOUOTUKOB
(A4.07, MKB-10). Pazpaboransl MeTonbl mpoduiaakTuku AAJL,
a UMEHHO Ha3HaueHME C MEepPBbIX YacOB MPEOBIBAHMS B CTALlUO-
Hape per os MpooMoTUYecKux wtaMmMoB Lactobacillus acidophilus
R0052 wu Lactobacillus rhamnosus R0O011 B cocTtaBe mpernapara
Lacidofil®, mo3upoBaHHBIX 110 BoO3pacty. Mcronb3oBaHue Mpo-
OMOTUYECKMX ILITAMMOB C aHTUTOKCUYECKUM JEHCTBUEM TIPOTUB
Clostridium difficile coxpaiaet B 3,4 pa3a 4uMcJio CIyuyaeB aHTUOM -
OTUK-aCCOIIMMPOBAHHOM TMapeu y IeTeil ¢ 0)KOTaMU U YMEHbIIIa-
€T TSKECTh €€ CUMIITOMOB.

KimoueBsbie ciioBa: 1eTu, 0XXOToBasi TpaBMa, aHTUOMOTHUK-ACCO-
LMUpPOBaHHAasl AMapesi, MpobOuoThyeckue wTaMMbl Lactobacillus
acidophilus R0052 w Lactobacillus rhamnosus RO011.
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