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The objective of our research was to determine the detection frequency of C. difficile toxins in the stool specimens from children
receiving long-term treatment with rifampicin and in health care workers treating these children in a separate anti-tuberculosis hospital.

Materials and methods. 139 children with the average age of 13.6 were examined; all of them had an infiltrative pulmonary
tuberculosis and received long-term treatment with rifampicin at the Zaporizhzhia Regional Tuberculosis Dispensary. Also, 32
medical workers were examined and divided into high and low risk groups of C. difficile infection depending on the closeness of
their contacts with children at the department. To detect C. difficile toxins A/B in the stool an ELI method was applied using the
ELISA test system (Diagnostic Automation, Inc., Calabasas, USA). The amount of toxins ranged from 1 ng and more in 1 ml of
feces sample was considered as diagnostic.

Results. 74 (53 %) children out of the 139 had a diagnostic titer of C. difficile toxins in their stool specimens. Among them, 49
(66 %) children had recurrent diarrhea, syndrome of abdominal pain without diarrhea was observed in 20 (27 %) and asymptomatic
carrier state of CDI detected by laboratory tests was defined in 5 (7 %) children. Among 32 medical workers in the same department
6 (18.8 %) of them were positive for C. difficile toxins. It is noteworthy that three of them had received antibiotics during the last
month prior to the study.

Conclusions. In the context of professional contacts with symptomatic or asymptomatic CDI children there is the risk of
intestinal contamination among the health workers who intake antibiotics regardless of contacts closeness and total years
of service at the hospital. At the same time, patients without diarrhea and, possibly, health workers of the department can be
considered as an additional reservoir of C. difficile.

BusBaeHHs TokcuHiB A + B Clostridium difficile y pekaniax nauieHris
i MEAWYHUX NpaLiBHUKIB AUTAYOr0 NPOTUTYOEPKYAbO3HOIO BiAAINGHHA

0. T. IBaHbKo, M. B. Mauepa, A. C. CkpunH1koBa

Meta po6oTH — BCTaHOBMNEHHS YacToTV BUsiBNeHHs TokeuHiB C.difficile y chekanisix y AiTei, siki TouBanuii yac oTpUMYIOTb aHTUGIOTUK
prchamniLmH, a Takox y dekarisx Meau4Horo nepcoHarny, Lo 3aiMCHI0E A0S 3a MMM iTbMU B yMOBaX NpOTUTYBepKynb0o3HOro
3aKpuUTOro CcTaLlioHapa.

Marepianu i metogu. O6ctexunu 139 giten (cepeaHin Bik — 13,6 poky), siki cTpaxaanu Ha iHinsTpaTuBHy hopMy nereHeBoro
TyGepKynbo3y Ta TpUBanMin Yac oTpUMyBanu pucamniliH B yMoBax BigZineHHs obnacHoro npotuTy6epKynbo3HOro AucnaHcepy
M. 3anopixoksi. Takox 0bCTexunm 32 MeauYHUX NPaLiBHUKIB, SIKVX 3aMEKHO Bif KOHTAKTIB i3 4iTbMW Y BiAiNeHHI NOZiNMnmM Ha rpynu
BMCOKOTO Ta HW3bKOro puanky iHdikyBaHHs C. difficile. Ans BussnenHs TokeuHis A + B C. difficile y chekanisix BukopucToByBanm
iMyHO(bepMeHTHUI MeToA 3a gonomoroto TecT-cuctemu ELISA (Diagnostic Automation, Inc., Calabasas, USA) dpotometp TECAN,
SUNRISE. Mo3ntveH1M pesynbtatom HasieHocTi CDI 'y XBoporo BBaanm KinbKicTb TOKCUHIB 1 Hr i 6inbLue B 1 M1 doekaniii.

Pesyneraru. 3i 139 pitein y 74 (53 %) Hasshi Tokeunm C. difficile y dekanisx, Wwo giarHocTuyHo 3Hadvywwo ans CDI. Cepen ycix
TOKCUH-MO3UTUBHYX ZiTel 49 (66 %) bynu 3 fiapeeto, Lo peLmamnsye, 6016081 abaoMiHanbHWii cHapom 6e3 Liapei BU3Haumnmy
20 (27 %), 6escumnTomHi Hocii CDI, BusiBneHi nabopatopHumu Tectamm, — 5 (7 %) piten. Cepen 32 MeANUHNX NpaLiBHUKIB LibOro
BiAAINEHHs 3 Pi3HUM CTyNeHeM KOHTaKTY 3 AiTbMM 3a pesynbratamu TecTiB Ha Tokeuhmn C. difficile noantueHumm bynmn 6 (18,8 %)
cnipobiTHKKIB. Cepen HUX TPOE OTPUMYBasN aHTUBIOTUKW NPOTSTOM OCTaHHLOTO MiCALS nepes AOCTimKEHHSAM. BCTaHoBMEHO,
LLIO iHTEHCMBHICTb KOHTAKTIB CMiBPOBITHUKIB i3 XBOPUMM AiTbMM Y BiAAineHHi, a Takox CTax poboTn y creLianiaoBaHoMy NpoTUTY-
6epKynbo3HOMY BiZiNeHHi He BNNMHYIM Ha YacToTy iHdikyaHHs C. difficile.

BucHoBku. B ymoBax npocheciiiHux KOHTaKTIB 3 AiTbMu, XBopuMu Ha CDI MaHicecTHy Ta 6e3cumnTomMHy hopmu, pusmk po-
3BUTKY Yy CMiBPOBITHWKIB KOHTAMIHALLiT KMLIEYHMKA BUHWKAE NPY NPUAMaHHi aHTUBIOTUKIB HE3aNEXHO Bif, KOHTAKTIB MEAWNYHUX
npauiBHUKIB | cTaxy poboTn y ctauioHapi. MauieHTn 6e3 giapei Ta, MOXIMBO, MeanYHI NpaLiBHVKK BiaAinNeHHs MOXyTb ByTn
nopatkoBum pesepyapomM C. difficile.

BoisiBAeHue TokcuHoB A + B Clostridium difficile B cTyne nauyeHTOB U MEAULIMHCKHUX
paboTHUKOB AETCKOro NPOTUBOTYOEPKYAE3HOT0 OTAEAEHUSA
0. T. UBaHbko, M. B. Mauepa, A. C. CkpunHukoBa

Llenk paboTbI — ycTaHOBNEHWe YacToThI BbisBReHNs TokeuHoB C. difficile B cTyne y feTen, AnuTensbHO NOMyYatoLLmx aHTMOMOTIK
prudamnuLmH, a TaKke y MEANLIMHCKOTO NepcoHana, oCyLUeCTBAIOWEro yXo 3a 3TUMM [eTbMU B YCMOBUSIX MPOTUBOTY6EPKY-
NE3HOr0 3aKPbLITOro CTaLoHapa.
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Marepuans! u metogsl. Obcrnegosani 139 aetent (cpenHuii Bospact — 13,6 roaa), KoTopble CTpaganu MHAUIETPaTUBHOM op-
MOV neroyHoro TyGepkynesa v nonyvany AnuTensHo pucdamnuLmH B ycrioBusix otaeneHns ObnactHoro npoTueoTy6epKynesHoro
pucnaHcepa . 3anopoxbs. Takke obcnenoBany 32 MeaMUMHCKUX paboTHUKA, KOTOPbIX B 3aBUCUMOCTM OT TECHOTbI KOHTAKTOB
C [eTbMU B OTAENEHNM PA3AENUIN Ha rpynnbl NOBBILIEHHOM M HU3KOTO pucka uHduumposanus C. difficile. Ans yctaHoBneHus
TokcuHoB A + B C. difficile B cTyne ucnonb3oBany UMMyHOEPMEHTHBIN METOA C NOMOLLbHO TecT-cucTeMbl ELISA (Diagnostic
Automation, Inc., Calabasas, USA) dotomeTp TECAN, SUNRISE. Mo3nTvBHbIM pesynstatoM Hannyus CDIy GonbHoro cumtanm
KONM4ecTBO TOKCMHOB 1 Hr 1 Goree B 1 M dhekanuii.

Pesynerartbl. 13 139 geteity 74 (53 %) obHapyxmnu Tokeubl C. difficile B cTyne, 4to gmarHocTnyecku 3Haummo ans CDI. Cpean
BCEX TOKCWH-NO3NTUBHBIX AeTel 49 (66 %) 6binu ¢ peumavsmpytoLLen avapeei, 6onesol abgoMuHanbHbIN cuHapom 6e3 anapen
yctaHoBneH y 20 (27 %), 6eccumntomHoe HocutenbeTao CDI, 06HapyeHHoe nabopaTtopHbiMu TecTamu, —y 5 (7%) peten. Cpean
32 meamumMHCKuX paboTHUKOB 3TOTO XXE OTAENEHUs C PA3HOM CTENEHbI0 KOHTaKTa C AETbMM MOMNOXMTENbHBIMU MO Pe3ynbTatam
TecToB Ha TokcuHbl C. difficile okasanuck 6 (18,8 %) coTpyaHMKOB. /13 HUX Tpoe NpuHUManu aHTUBMOTUKM B TEYEHWE NOCTEaHEro
MecsiLa nepeg nccnenoBaHneM. YCTaHOBMEHO, YTO HU MHTEHCUBHOCTb KOHTAKTOB COTPYAHUKOB C BOMbHbIMU JeTbMMW B OTAENE-
HWK, HW CTax UX paboTbl B CNELMan13npoBaHHOM NPOTUBOTYGEPKYNE3HOM OTAENEHUM HE BIUSNK Ha YacToTy UHMULMPOBaHUS
C. difficile.

BbiBoAkI. B ycnousix npodheccroHarnbHbIX KOHTAKTOB € AeTbMU, 6omnbHbIMU CDI MaHWecTHO 1 6eccMnToMHO hopMamu,
PUCK Pa3BUTUS Yy COTPYOHWMKOB KOHTAMMHALMMW KULLIEYHWKA BO3HUKAET NpW npueMe aHTUBMOTUKOB HE3aBMNCUMO OT TECHOTI
KOHTaKTa MEAMLIMHCKIX PabOTHUKOB M X CTaxa paboTbl B cTaumoHape. MauveHTsl 6e3 anapen 1, BO3MOXHO, MEAULIMHCKIE

paBOTHWKM OTAENEHUS MOTYT BbiTb 4ONOMHUTENLHBLIM pesepayapom C. difficile.

Introduction

Over the past decade, a significant increase in mortality from
aninfection caused by Clostridium difficile (C. difficile infection
or CDI) has been observed in the North American continent
and Europe [1,2]. The increase in the incidence and sever-
ity of CDI, as well as the mortality rate among hospitalized
patients in recent years, have made this disease a global
health care system problem, which makes it necessary to
study the evolution of C. difficile and CDI epidemiology [3,4].
The pathomorphosis of CDI could be associated with the
spread of the hypervirulent C. difficile strain, BI/NAP1/027,
resistant to fluoroquinolone [2]. Genetic analysis points to the
unstable C. difficile genome, which facilitates the adaptation
of C. difficile to environmental changes and, therefore, leads
to the emergence of more virulent strains [5]. A nosocomial
model of CDI development as a hospital-acquired infection
with diarrhea development, as well as its asymptomatic form,
i.e. carriage of C. difficile [6,7], have been proposed. One of
the reasons for the high degree of C. difficile seeding could
be the formation of highly resistant and easily transferable
spores, which requires new approaches to fighting infection
and prevention methods [8]. Patients with manifest forms
of CDI and asymptomatic carriers could equally spread the
spores that lead to both direct (a person-to-person contact)
and indirect C. difficile transmission [9]. In 60 % of cases the
healthcare personnel clothing was colonized by pathogenic
bacteria, including drug-resistant microorganisms [10]. As-
ymptomatic carriage of C. difficile toxigenic strains, according
to Stoesser N., 2017, could begin as early as after birth.
Early C. difficile colonization forms protective properties of
the intestine and reduces the risk of CDI development in the
future [7]. The role of C. difficile asymptomatic carriage as an
infectious reservoir for the CDI development in patients within
the hospital is increasingly recognized. This fact involves the
transmission of strains from asymptomatic carriers who have
begun antibacterial therapy, as well as from patients who
have been in hospital for a long time or who have received
pathogenic strains from medical personnel [11,12]. The
importance of C. difficile asymptomatic carriage in intestinal
clostridiosis occurrence requires the revision of measures in
order to protect and prevent the development of CDI among
patients and hospital staff [13,14].
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The objective

The objective of our research was to determine the detection
frequency of C. difficile toxins A/B in the stool specimens
from children receiving long-term antibiotic treatment
(necessarily including rifampicin) and simultaneously in
medical personnel treating these children in a separate
anti-tuberculosis hospital.

Materials and methods

The observations were conducted in the Children’s Depart-
ment of the Regional Tuberculosis Dispensary in Zapor-
izhzhia. 139 c0068ildren (68 girls and 71 boys, aged 3 to
17 years) with infiltrative pulmonary tuberculosis (code A15
according to ICD-10) were examined. The average age of
patients was 13.6 + 4.6 years. All children received long-term
antibiotic therapy according to the Order of the Ministry of
Health of Ukraine Ne 731 dated 16.08.2013, administered
therapy based on five categories of TB treatment.

32 healthcare workers were also examined. Depending
on their contacts closeness with children in the department,
healthcare workers were divided into the following groups.
The high risk group of C. difficile infection included 20 nurses
and hospital orderlies. The second group with a relatively
low risk of infection included 12 healthcare workers: doctors,
tutor, procedural nurses and a housekeeping nurse. To de-
termine the C. difficile enteropathogenic toxin Aand necrotic
toxin B in the stool an enzyme immunoassay with the ELISA
test system (developed by Diagnostic Automation, Inc.,
Calabasas, USA), Sunrise photometer (TECAN) were used.
According to the manufacturer, the sensitivity and specificity
of this ELISA test system were 94% and 100%, respectively.
The measurement range was from 0 to 10 ng of toxins per
1 ml of feces. The amount of toxins ranged from 1 ng and
more in 1 ml of feces sample was considered as a positive
result of CDI occurrence in the patient.

The results of the observations were processed
using the methods of medical statistics by the certified
program Statistica v.6.1. (license software package
AXXR712D83321FANS).

3anopoxckuii
MEeAULIMHCKUI
XypHaA. - 2018. -
T. 20, Ne 5(110). -
C. 692-695
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Fig. 1. Highly significant (bold lines) and less significant (thin lines) transmission routes of C. difficile
among patients and medical staff in a pediatric hospital.

Results and discussion

The data of our study showed that C. difficile toxins had
been isolated in 74 (53 %) of the 139 stool specimens of
children treated in the separate specialized department,
which is diagnostic for CDI. The clinical course of intestinal
infectious disease was different. Among the all children with
toxigenic C. difficile the most had recurrent diarrhea (49
or 66 %); abdominal pain syndrome without diarrhea was
observed in 20 (27 %) and asymptomatic carriage of CDI,
detected by laboratory tests, was found in 5 (7 %) children.
Symptoms of C. difficile infection such as abdominal pain,
bloating, nausea, glossitis and stomach rumbling and full-
ness could have occurred even after 2 months of antibiotics
treatment. Children suffered particularly from taking several
anti-tuberculosis medications. Undulating course of CDI was
also observed during a prolonged (up to 12 months) therapy.

The development of CDI in the examined children, in
our opinion, was based on two events: the intestinal micro-
biota alteration (due to the prolonged intake of aggressive
antibiotics) and C. difficile spores ingress through the fe-
cal-oral route, which is traditional for the onset of intestinal
infections. The risk factors for CDI development in children
were long-term antibiotic therapy, the age of some patients
younger than 5 years and long-term inpatient treatment in
a separate hospital.

Since the potential risks of medical personnel con-
tamination in a separate specialized children’s depart-
ment following contact with a large number of C. difficile
toxins-positive children are insufficiently covered in the
literature, we decided to find out the transmission chains
in the occurrence of CDI.

We examined 32 health care workers of the same de-
partment. All of them were divided into three groups based
on the degree of their contact with the children. The 1st
group included those who communicated with children most
closely, i.e. nannies and nurses. The staff included in the
2nd group, the procedural nurses, had less close commu-
nication with children, while tutors, kitchen staff and doctors
included in the 3rd group had even less frequent contacts
with children. Among health care workers, 6 (18.8 %) were
C. difficile toxins-positive. It should be noted that three of
them received antibiotics during the last month before the
study. It has been found that the intensity of contacts with
sick children in the department does not affect the incidence

of C. difficile infection, since in all groups, both those who
had frequent contacts with patients and those who did not
have frequent contacts, the number of infected persons did
not differ statistically (x> = 1.2, df = 1, P> 0.1). The seniority
of medical personnel in the specialized tuberculosis depart-
ment ranged from 3 to 14 years and also did not affect the
frequency of CDI detection in health care workers.

It has been suggested that the source of infection
could be hands, furniture and medical equipment as well
as healthcare workers’ clothing. Their surfaces were con-
taminated with C. difficile spores and virulent microorgan-
isms transmitted by both patients and medical personnel.
Environmental shedding of C. difficile is possible by both
infected individuals with diarrhea and asymptomatic carriers.
The latter’s role is particularly important in the definition
of reservoirs and carriers. The question of whether these
bacteria could cause infection in patients requires further
research. Obviously, the transmission routes of C. difficile
are different. The figure below shows the expected trans-
mission routes of C. difficile among patients and medical
personnel in a pediatric hospital.

However, infection control measures should focus on
two goals: reducing patients’ susceptibility to CDI through
rationalization of antibiotic therapy and preventing the trans-
mission of microorganisms among patients and medical
personnel. In the hospital, detergents containing ammonium
salts were used for disinfection of surfaces, which did not
prevent the sporulation in Clostridium. The medical person-
nel used an ethanol-based hand gel for sanitization, which
was not effective for the elimination of C. difficile. 10 %
sodium hypochlorite, suitable for C. difficile environmental
stress, was not used in the hospital. The use of gloves during
contacts with patients without diarrhea was rare and did not
take into account the risk of contact with carriers of virulent
C. difficile strains in patients with asymptomatic forms of
CDL. It has been noted that frequent and thorough hand
washing with chlorhexidine or water with soap was effective
for the mechanical removal of C. difficile spores from the
skin of the hands. It is the hygiene and medical skills set
of health care workers which are more important than the
isolation of infected patients in single rooms.

Conclusions

1. The rate of children receiving treatment for puimonary
tuberculosis at the Zaporizhzhia Regional Tuberculosis
Dispensary who had C. difficile toxins in their stool is 53 %.

2. The rate of medical workers in the department with
positive tests for A/B C. difficile toxins in their stool is 18.8 %.
The fecal excretion of enteropathogenic and necrotic toxins
was not accompanied by clinical symptoms of CDI.

3. In the context of professional contacts with symp-
tomatic or asymptomatic CDI children the risk of intestinal
contamination development among the health workers
increases with antibiotics intake, regardless of contacts
closeness and total years of service at the hospital.

4. Patients with manifest CDI are the most important
source of C. difficile infection for patients and medical per-
sonnel at a pediatric hospital. At the same time, patients
without diarrhea and, possibly, medical workers of the
department can be considered as an additional reservoir
of C. difficile.
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Prospects for further research. The search for
effective CDI prevention measures among patients and
medical personnel in separate tuberculosis treatment
facilities should be performed using effective decontami-
nation methods of utensils, furniture surfaces and medical
equipment, as well as isolation of patients with CDI from
healthy individuals.
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