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BACKGROUND. The most challenging task in treating the Clostridium
difficile colitis (CDC) is to deal with its fulminant form. It is often non-
responding to antibiotics and, upon recurrence, necessitates surgical
treatment.

The primary aim of our prospective research was to evaluate surgical
treatment results in patients with severe CDC in the period of
2008-2014, determining risk factors leading to serious postoperative
morbidity and mortality.

Our secondary objective was to assess the success of faecal
microbiota transplant (FMT) treatment of the recurrent colitis caused
by Clostridium difficile in the period of 2010-2014.

METHODS. During 2008-2014, Clostridial toxins were detected
in 1956 patients at the University Hospital Brno. From them, 37
patients underwent surgery for a severe form of colitis. The Fisher
exact test and Mann-Whitney test were used to evaluate factors
affecting increased mortality and incidence of serious postoperative
complications. Factors affecting overall survival were assessed using
the Log-rani test.

From 2010 to 2014, there were 80 patients with CDC recurrence
enrolled and treated with FMT at the Department of Infectious
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BBEJIEHUE. Haub6onee cnodcHotl 3adaqetl s8asemcest neveHue Pyib-
MUHAHMHOLL popmbl KnocmpuduansHozo konuma (PKK), komopas
3auacmyro He omseuaem Ha AHMUOUOMUKOMepanuio, a peyuousupy-
IouLee meueHue mpedyem Xupypeuieckoao neueHusl.

OCHOBHASL Uenb HAaulee0 NPOCNEeKMUBHO20 UCCIe008AHUSL COCMOSL-
4 8 OUeHKe pPe3yNbAmos8 XUpYypuuecko20 NeueHus Yy GonbHbX
¢ mswicenott goopmoti KK 8 nepuod 2008-2014 ee., suisisneHuu gparxmo-
P08 pucka, NPUBOOSULUX K MANHCENLIM NOCIEONEPALLUOHHBIM OCOMHC-
HEeHUstM U lemanbHocmu. Bmopotl uensto 6bUi0 usyueHue sgpex-
MUBHOCMU NleUeHUS. peyudUusUPYHUEe20 KIOCMPUOUAILHO20 KOUMA
€ NOMOWbIO Memoda MPAHCNIAHMAUUL (PEKANLHOTL MUKPOOUOMbL
(TPM) 8 nepuod 2010-2014 z2.

METO/IBI. B nepuod ¢ 2008 no 2014 22. kiocmpuouaibHble MOKCUHbL
6buu 00HapydHceHsl Y 1956 nauueHmos YHuUsepcumemeiot i iUHUKU
Bpro. ¥ 37 (1,9%) u3 Hux umena mecmo mswicenas gpopma KK, umo
NOCYHCUNO NOKAAHUEM K XUPYP2UHEeCKOMY edeHuto. [Inst oueHiu



Diseases, University Hospital Brno.

RESULTS. Factors that were proven statistically significant to increase
the mortality and incidence of serious postoperative complications
included: Mental status changes before the surgery (p=0,008), the
albumin level on the day of surgery <20 g/l (p=0,005) and the total
serum proteins level on the day of surgery <45 g/1(p=0,037).
Statistically significant factors negatively affecting overall survival
were found to be these: circulatory instability before surgery
(p-value=0,035), mental status changes or artificial lung ventilation
with pharmacological attenuation of consciousness before surgery
(p=0.025), CRP value on the day of surgery >75 mg/l (p=0,034), the
albumin level on the day of surgery <18,5 g/1(p=0,007), blood urea on
the day of surgery >10 mmol/l (p=0,019) and the serum creatinine on
the day of surgery >120 umol/1 (p-value=0,004). Thirty-day mortality
reached nearly 35%, morbidity climbed up to 89%, and the 90-day
mortality was 54%.

A total of 80 patients were treated for recurrent CDC with FMT and the
success rate of the method was 83,1%.

CONCLUSION. Early and accurate surgical intervention in the
fulminant form of CDC improves significantly prognosis of patients.
FMT is an effective and safe method. for treatment of the recurrent form
of Clostridium colitis.

[Key words: Clostridium difficile colitis, toxic colitis, surgery,
colectomy, fecal microbiota transplant]
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Abbreviations:

CDC - Clostridium difficile colitis

CDI - Clostridium difficile infection

COPD - chronic obstructive pulmonary disease
FCDC - fulminant Clostridium difficile colitis
FMT - fecal microbiota transplant

ICU - intensive care unit

INTRODUCTION

The incidence and severity of Clostridium difficile
infection (CDI) has increased worldwide over the past
two decades. Therefore, CDI is considered a global
public health challenge. This evolution has probably
resulted from the concomitance of several factors,
including the misuse of antibiotics and therapies
responsible for microflora disruption, the emergence
of hyper virulent epidemic strains, and epidemio-
logical changes in the vulnerable population. CDI has
become the leading cause of death from healthcare-
associated infections [1-3].

ETHIOLOGY

Clostridium difficile is a gram-positive spore-forming
anaerobic bacterium. The spores spread via fecal-oral
transmission. Bile acids induce their germination
to give rise to the vegetative bacteria inside of the

paxmopos pucia NOCAeoNePayUOHHbIX OCJONCHEHULl U JeMAIbHO-
cmu 6bUl UCNONL308aH MouHblil mecm Puuwepa u mecm MaHHa-
Yumnu. @axmopbl, saustouue Ha o0Wyo BbLICUBACMOCTb, ObUILL
U3YUEHBL C UCNOIb30BAHUEM J02PAH208020 KPUMEPUSL.

C 2010 no 2014 ee. peyudus KK 6vun suisisner y 80 nayueHmos, umo
nocayacuno nokasaruem k TOM 8 omdeneHuu UHPEKUUOHHBLX 3a60-
JnesaHutl YHusepcumemckou kauHuku BpHo.

PE3YJIBTATBI. Buuio ycmaHo8neHo, umo cpedu aikmopos, oKd-
3bBAIOULLX He2amuUBHOe 00CMOBepHOe BUSHUE HA JeMATbHOCMb
U uacmomy msiceNblX NOCICONEPalUOHHBIX OCN0dHCHEHULL, ObLulL
U3MeHeHuUe neuxuueckoeo cmamyca 0o onepayut (p=0,008), yposeHs
anbbymuHa 8 deHb onepauuu <20 2/ (p=0,005) u yposeHsb obuLe20
benka 8 deHb onepayuu <45 e/ (p=0,037).

HebnazonpusimHsm (paxmopom npo2Ho3d, BAUSIOWUM HA 00wyt
8bLHCUBAEMOC, ObUILL HECMAOWIbHAS 2eMOJUHAMUKA 00 OnepayuLl
(p=0,035), usmeHeHuUe NCUXUHecko20 COCMOSTHUSL UL HE0OX00UMOCTb
UCKYCCMBEHHOL BEHMUIAUUL Ne2KUX € hapMaxonoeuteckotl ceda-
yueti 0o onepayuu (p=0,025), nosviuieHue yposHs C-peakmusHo20
benka 8 deHv onepayutt >75 me/n (p=0,034), yposeHsb anbOyMmuHa
8 Oenb onepauuu <18,5 2/n (p=0,007), yposeHb MOUEBUHBL KPOBL
8 deHb onepayuu >10 mmons/n (p=0,019) u nosviuieHue YposHs
KpeamuHUHA CbIBOPOMKCLL KposlL 8 0eHb onepauuul >120 mkmons/n
(p=0,004). YposeHb nemansHocmu 8 cpok 0o 30 OHell ¢ MomeHMa
onepauuu cocmasun noumu 35%, wacmoma ocnoxcHeHutl — 89%.,
a 90-0HesHas nemanbHoCMb — 54%.

Cpedu 80 nauuenmos c peuudusupyrouieti gpopmoti KK, komopsim
6vuta svinonHeHa TOM, aghghexmusHocms neveHust cocmasuna 83,1%.
3AKJIIOYEHHE. PanHee u 8blcOKOKAUeCMBEeHHOe Xupypauueckoe
B8MeWamenscmso npu PyabMuHaHmuotl gopme KK snauumensHo
yayuwaem npoeHo3. TM® - amo agpdexmusHblll u He3onacHsiil
memo0 neuerus peyudusupyrouseti popmot KK.

[Kntouesvie cnosa: Clostridium difficile accouuuposanmbwtii
KOnum, moxcudeckuii Konum, xupypauieckoe
8MeulamensbCmso, KONIKMoOMU, MPAHCANAHMAYUS
dexanvHoii muxpobuomsi]

Adpec ons nepenucku: Ladislav Mitas, M.D., Ph.D. Department
of Surgery, University Hospital Brno Bohunice, Faculty of
Medicine, Masaryk University, Jihlavska 20, 62500 Brno,

Czech Republic; e-mail: mitas.ladislav@fnbrno.cz

CoxpallieHus:

KK - Clostridium difficile-accormmpoBaHHBIN KOJIUT
KM - Clostridium difficile-accorumpoBannas nHpERITUA
XOBJI - xpoHUYecKad 00CTPYKTHUBHAsA 60Ie3Hb JIETKHUX
PKK - dynpmuHanTHasa ¢opma Clostridium difficile
aCCOIIMMPOBAHHOIO KOJIUTA

TPM - TpaHCIUIaHTAUA PEeKaTbHOU MUKPOOHOThBI
IINT - najata UHTEHCUBHOH Tepaluu

BBEOEHUE

3aboneBaemMocTh U TsikecTh KU 3a mpormmezmiie asa
JIECATUIETUA BO3pOcaa BO BCEM MHUPE, YTO JEIaeT
JIAHHYIO MEJULIMHCKYIO IIPO0JIEMy ITIOBCEMECTHO aKTY-
anbHOU. [TpUYMHON 3TOMY ABJISAIOTCA HECKOJBKO (PakK-
TOPOB: HEIPABUJIbHOE U HEKOHTPOJIUPYEMOe Ha3Hade-
HUe aHTUOMOTHUKOB M WHBIX METOJIOB JIEYeHUs, Hera-
TUBHO BJIUAIOIINX HA MUKPOQJIOPY, HOABJIEHUE 0CO60
TOKCHUYHBIX IIITAMMOB U 3IHIEMHOJIOTMTYECKIX H3Me-
HeHUH B rpynmnax pucka. K/ crana riiaBHOM IPUYUHON
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intestinal tract. The bacteria produce a variety of
toxins, including toxins A and B [4], both of them being
important for inducing colonocyte death and following
colitis [5].

In addition to the toxins A and B, certain strains
produce the third toxin known as the binary toxin. The
third toxin is bound to the nosocomial outbreaks of
CDI with increased clinical severity [6].

Clostridium difficile most commonly affects
older adults in hospitals, patients with various
comorbidities, patients assigned to an intensive care
unit (ICU), and inpatients undergoing prolonged
hospitalization. While a recent study estimated that
97% of CDI cases are health care related, there is also
an evidence that CDI has been emerging among new
populations including inflammatory bowel disease
patients, pregnant women, and residents of long term

care facilities [3,7-9].

Recurrent CDI and Fecal Microbiota Transplant
(FMT)

With conservative CDI treatments, the recurrence of
the disease is a serious issue. Primary CDI episodes
areusually treated with metronidazole orvancomycin
[10], yet up to 35% of patients treated experience a
recurrence of symptoms after an initial improvement
and up to 65% of these patients develop a chronic
recurrent pattern of the disease [11]. The risk of
treatment failure and the consequent recurrence
increases with the number of CDI episodes, ranging
between 15-30% in the first episode of infection
and reaching 40-65% for patients experiencing the
second or third episode, respectively [1,12,13]. The
recurrent CDI is more common in older patients
and among those with a concomitant antibiotic
use, presence of comorbidities, concomitant use of
proton pump inhibitors, and greater initial disease
severity [14,15]. Inadequate antibody response after
an episode of CDI is associated with increased
recurrence rates [16].
Guidelines recommend oral
vancomycin for the first recurrence of mild to moderate
CDI [7,14]. While the first episode is typically treated
for 10-14 days, the recurrent and the appearing to be
refractory CDImay need antibiotics over a substantially
longer period of time, perhaps for 4-6 weeks [14,17].
Vancomycin is the recommended therapy for severe
first recurrence or for any subsequent recurrences,
usually in a tapered (31% recurrence rate) or pulsed
(14% recurrence rate) regimen [10,11,18].
Fidaxomicin may be used for recurrent CDI, for the
treatment of an initial CDI episode, when there is a high
risk of recurrence (e.g. elderly patients with severe or
multiple comorbidities or those requiring any receiving
concomitant antibiotics) or when administered

metronidazole or

KOJIOMPOKTOJIOTMS, 2018, N23 (65)

CMEPTHOCTU OT MHQEKIINH, CBA3AHHBIX C KOHCEpBa-
TUBHBIM JieueHUueM [1-3].

ITNOJIOTNA

Clostridium difficile aBIseTCA TpaMIOIOKUTETHHON
cropoobpa3syrormeii aHaspobHoit 6akrepuei. Cropsl
pacnpocTpaHATCA (PeKaabHO-OpPaJbHBIM IIyTEM.
JemuHble KHUCIOTBI aKTUBUPYIOT IIACCUBHO HaXOAA-
myecsa B KUIIeYHHKe OaKTepuu. bakTepuu mpousBo-
JAT MHOKECTBO TOKCMHOB, B TOM YHCJI€ TOKCUHBI A 1 B
[4], KOTOpBIE MOBPEXKIAIOT SIUTEINNA TOJICTON KHUIIIKNA
U BBI3BIBAIOT ABJIEHUA KOJIUTA [5].

[TommMo ToKCHHOB A U B, onipeiesieHHbIE IITaMMBI IIPO-
U3BOJAT €IIé OJUH TOKCHUH, U3BECTHBIA KaK «IBOMHOM
TOKCHUH>. [TociiefHMI CBA3AH C TOCIUTAIBLHBIMY BCIIBIIII-
kamMu KV u o6yciaBiuBaeT MOBBIIIEHHYIO TSMKECThb
Te4YeHHA BHYTPUOOIBHIIHOTO 3a60ieBaHus [6).

KU 06GBIYHO BO3HHMKAET y MOKIIBIX JIOJEH, TallU€eHTOB
C Pa3IMYHBIMH TSKEJIBIMH COIyTCTBYIOIIMMHU 3a60-
JIeBaHUAMU, IAIMEHTOB, HaXOJAIIMXCA Ha JIEYEHUU
B najare MHTeHCUBHOM Tepamuu (I[TUT) u GOnbHBIX,
TpeOyIOINX JUINTEIBHOIO JIEYEHUA B yCIOBUAX CTAllM-
oHapa. CorjiacHO JaHHBIM HOBOT'O UCCJIEJOBAHUSA CTAJIO
M3BECTHO, 4T0 97% cirygaeB KM cBA3aHBI ¢ HETPABUIIb-
HBIM JIeYeHeM aHTUONOTHKAaMHU, eCTh TaKke JaHHbIe,
yro KM pacnpocTtpaHseTcsa cpegyd 60IbHBIX BOCHAIN-
TeJIBHBIMU 3a60I€BaHUAMY KUIIIEYHUKA, XPOHUTIECKU-
MU 3a60J1eBaHUAMY, 6epeMeHHBIX [3,7-9)].

PEIIMAUBHUPYIOIIIAAA K 1 TPAHCIIJIAHTAIIUSA
GEKAJILHON MUKPOBUOTBI (T®M)

Camo¥i cepbe3HOH Hpo6IeMON IIPM KOHCEePBATHB-
HOM JedyeHun KU aBisgerca peuuausB 3aboJjieBaHUA.
O6bryHO, arm3o0ab!l nepBuyHor KU Jedatca merpo-
HU/A30JI0M WIW BaHkoMHLMHOM [10]. BepoaTHoOCTb
Pa3BUTHUA peruauBa IpU 3TOM JlocturaeT 35% rocie
IIepBOHAYaJIbHOIO yJIydllleHusd, y 65% — pasBuBaeTcs
XpOHUYeCKasa penuauBUpyolasa ¢gopMa 3aboieBaHUd
[11]. Puck HeapPeKTUBHOM Tepalluy 1 IOCIEeIYIOIIET0
penuauBa Bo3pacTaeT 0 Mepe YBEIWYEeHUA KoImde-
cTBa anu300B KU. ITpu nepBoM 31130/ie BEPOATHOCTD
peumnauBa coctasideT 15-30%, a Ipu BTOPOM U Tpe-
TheM amnm3oAe gocturaetT 40 u 65%, COOTBETCTBEHHO
[1,12,13]. PeupuBupyromaa KM dgaie BcTpedaeTcsa
Yy IOMKWIBIX NAIMEHTOB, cpeAl G0JbHBIX, IIOCTOSHHO
HUCIIOJIB3YIOIINX aHTUOMOTUKHU, NAIMEHTOB C COIYT-
CTBYIOIIIUMHU 3a60JIeBaHUAMU, NPU KOTOPBIX He0O0-
XOAUMO HCIIOJb30BaHUE HWHTUOMTOPOB IPOTOHHOU
nomiIiel [14,15]. IloBbllIeHHAsA peakIUs Ha aHTUTeIa
nocje anusofa KM cBasaHa ¢ yBeIMYEeHUEM BEPOAT-
HOCTH peryausa [16].

CorjlacHO peKoMeHjaumaM, 1pu jgedeHuu KU neneco-
o6pa3HO HasHAYaTh METPOHU/IA30J WX BAaHKOMUILIMH



immediately after a course of vancomycin for patients
with multiple CDI recurrences. No data support the
use of fidaxomicin in complicated or fulminant disease
[14,18,19].

Fecal microbiota transplant (FMT) represents an effec-
tive alternative to traditional conservative CDI treat-
ment, which is currently used increasingly in recur-
rent forms of this disease [20]. FMT restores gut
microbiota diversity via instillation of donor stool into
the gastrointestinal tract of a patient with CDI [21].
Since disruption of normal colonic flora balance, usu-
ally caused by antibiotics, allows Clostridium difficile
strains to overpopulate the gut and thus cause CDI. A
reintroduction of normal flora brought about by FMT
via donor faeces, corrects the imbalance, so that the
normal bowel function could be re-established [22].

In the «western medicine», the idea of restoring normal
intestinal microflora by transplanting stool from
healthy donors was for the first time published in 1958
by Eiseman, who had been treating a patient with
pseudomembranous colitis [23]. However, the very
first records documenting the use of this method date
2000 years back, actually, when Hong Ge treated food
poisoning and severe diarrhoea in China [24].

Up until 1989, retention enemas had been the most
common technique for FMT. In 1991, an alternative
stool infusion via a duodenal tube was employed, in
1994 via a rectal tube, and in 1998 a technique was
adopted using the colonoscope [22]. Efficiency rates of
this procedure vary according to the site of infusion.
In recent studies, it reaches 81% with application into
the stomach; 86% in the duodenum/jejunum; 93% in
the cecum/ascending colon; and 84% when applied
into the distal colon [21].

In the Czech Republic, the method was used for the
first time at the Department of Infectious Diseases of
the University Hospital Brno in 2010 [25].

MATERIALS AND METHODS

in the
Department of Infectious Diseases at the University

In this prospective study, our patients
Hospital Brno were admitted with microbiologically
verified colitis recurrences (second or more attacks)
caused by Clostridium difficile during the five year
period from 2010 to 2014. At the beginning of the
treatment, targeted antibiotic regime was applied to
each patient so as to reduce the mucosal inflamma-
tion. The antibiotics were discontinued the day before
FMT. In the subgroup of patients with nasojejunal tube
application was in the evening and in the morning
before FMT administered 20 mg of omeprazole orally
to reduce the gastric pH. Then the stool ultrafiltrate
was instilled with single application. In two patients

per os [7,14]. Eciiu nepBbIi 2130/, KaK IIPaBUJIO, U3JIe-
yuBaeTcd B TedeHue 10-14 qHel, penuauB, BCIeICTBUE
BEpPOATHON HeBocnpuumunBocTu KU, MoikeT morpe-
6oBaTh Ha3HAYEHUS AHTUOWOTHKOB Ha CYIIECTBEHHO
0osiee JUIMTENbHBIA CPOK, BO3MOMKHO B TedyeHUe 4-6
Hezenb [14,17]. JleueHre BAaHKOMUIIMHOM — 3TO METOJ,
BbIOOpaA I TSAMKEJIOro IIEPBOIO pelUAWBA WIN I
JIFOOBIX MOCJIEAYIOINX PELUANBOB, OOBIYHO B IIPOJIOH-
TUPOBAaHHOM (JacToTa penuauBoB — 31%) mam IyJbc
(sacToTa pennauBoB — 14%) pexumax [10,11,18].
DPHTaKCOMUITIH MOXKET ObITh Ha3HAYeH IIPU JICUEHUHN
peunguBoB KM u nepsuunHoro smmsona KK, korma
€CTb BBICOKUI PUCK peryinBa (HaupyuMep, V IMOKUIbIX
TNAIMEHTOB C TAMXKEIbIMHU COIyTCTBYIOIIUMU 3ab0seBa-
HUAMY, a TaKke TPeGYOIMMHU UINTEIbHOTO IIpHUMe-
HEeHU4d JTI00bIX aHTHUONOTUKOB). KpoMe Toro, pugaxco-
MUIIMH Ha3HA4aloT cpasy Hocje Kypca BAHKOMUITUHA
y MalMeHTOB C MHOTOKpaTHbIMHU penuauBamu KK.
JanHbIx 06 addexkTuBHOCTH (PUIAAKCOMHUIIMHA NIPU
JIEYEHUU OCJIO¥KHEHHOM M PyIbMHUHAHTHON (POPMBI
6osie3Hu Hert [14,18,19].

TpaHcmianTanusa ¢exkaabHOU MUKpoOuoTel (TDOM)
npeacTaBisgeT 3OPEKTUBHYIO aJIbTEPHATUBY TpaaU-
LIMOHHOMY KOHCcepBaTHUBHOMY JiedeHuio KK, koTopoe
B HacToslIllee BpeMsd BCe Jallle IPUMEHSIOT IPU pery-
JUBHBIX popMax aToro 3abosieBanud [20]. lameHeHUA
HOPMaJIbHOM MUKPO(MIOPEI KUITEYHUKA TP JIEHEHUH
QHTUOMOTUKAMM OGBIYHO IO3BOJAET KJIOCTPUAUAM
IepeHaceJIUTh MUINEBAPUTEIbHBIN TPaKT M, TaKUM
o6pasoM, BeI3biBaeT K. TOM BoccTaHaBINBaEeT Kaye-
CTBEHHBIN COCTaB MUIIEBAPUTEIBHOIO TPAKTA IyTeEM
BB€JIEHUSA JOHOPCKOTO CTYJIA B 3KeJIyJ0YHO-KUIIIeYHBIN
TpakT namueHTta ¢ KU [21]. [lepecagka HopMaabHON
¢iopel ipu TOM ucnpanigeT IUcOM03 U BOCCTaHAB-
JINBAaeT HOPMAaJIbHYIO (DYHKIIMIO KUIIIKY [22].

B «3amagHoON MeAULIHE» e BOCCTAHABIUBAThH HOP-
MaJIbHYI0 MHKPO(IOPY KHUIIEYHUKA, MepecaKuBas
CTYyJ OT 3JI0POBBIX JOHOPOB, ObLIa BIIEpPBbIE BBICKA-
3aHa B 1958 r. Eiseman B., npu jedeHuu IceBio-
MeMOpaHo3Horo koiuTa [23]. OfHaKO caMbIi IIepBBIA
JIOKyMEHTHUPOBAHHBIM Cydall UCIIONIB30BAHUA 3TOTO
MeToza umes mecto 2000 net Hazajd, Korjga 'm XoHr
(GeHong) neunia nuieBoe oTpaBIe€HUE U OCTPYIO AraA-
peto B Kurae [24].

Brutote 1o 1989 r. BBeAeHUE pacTBopa C IIOMOIIBIO
KJIM3MBI ObLIO HanboJsiee pacIpoCTPaHEHHOU TeXHU-
ko TOM. B 1991 r. BriepBble ObLI IPUMEHEH ajJbTep-
HaTUBHBI METOJZ, BBEJEHHUA pacTBopa C (eKaTbHON
MUKPOQDIIOPOH yepe3 AyofeHaIbHBIN 30H, B 1994 1. —
4yepe3 PEeKTOCKOI, a B 1998 r. jy1g 3T0oro O0bUI UCIIOIb-
30BaH KOJIOHOCKOII [22]. [TokasaTenu a¢dpdeKTUBHOCTU
9TOM MAHMUIIYJAIUU BapbUPYIOT B 3aBHCHUMOCTU OT
crioco6a BBEJIEHHUs pacTBopa. B coBpeMeHHBIX HccIe-
JIOBAaHUSAX OHA gocTturaetr 81% c npuMeHeHHEM 4epes
JKEeJIyJOYHBINA 30H[; 86% — 4depe3 30HJ, YCTAHOBJIEH-

CLOSTRIDIUM DIFFICILE COLITIS: THE ROLE OF SURGERY AND FECAL MICROBIOTA TRANSPLANT

27



28

was ultra filtrate in stilled as rectal enema. Before
rectal application the bowel was prepared with at least
2 litres of macrogol and patients orally received 2 mg of
loperamide to slow intestinal peristalsis; it was recom-
mended to hold rectal enema for 1 hour, during which
the patient gently rotated on a bed.

Preparation of ultrafiltrate: 20-40 g of donor stool (col-
lected on the same day application was performed,
stored at the room temperature) was liquidised with
a hand blender in 50-100 ml of normal saline solu-
tion until infusible, then filtered through a gauze.
The solution obtained was applied with Janett's
syringe. Individuals who had taken antibiotics within
the last 3 months, as well as those who had in the last
half year resided in epidemiologically risk areas (trop-
ics and subtropics, low sociohygienic standard), and
patients with acute or chronic digestive problems were
excluded from the stool donation. In general, the indi-
viduals were excluded with positive serological tests
(Anti-HIV-1,2, Syphilis and Viral hepatitis A, B, C and
E) or with positive microbiological tests (cultivation
of the obligatory intestinal pathogens, microscopic
examination for the presence of parasite eggs, detec-
tion of Clostridium difficile toxins). Patients and stool
donors signed informed consent. If there was no recu-
rrence of symptoms — within 3 months of follow-up
telephone checks, the fecal microbiota transplantati-
on was assessed as successful.

RESULTS

During the reported period (2010-2014), 80 patients —
26 men and 54 women - underwent FMT. The aver-
age age of patients was 78 years, median 78 (range
35-94 years). The most common comorbidities were
cardiovascular diseases (coronary artery disease in 46
patients, 53 patients with hypertension) followed by
type 2 diabetes mellitus in 23 patients. Chronic renal
insufficiency was present in 17 patients. Twelve sub-
jects had a history of oncologic diseases. Twenty-seven
patients (33.8%) were using chronic medication, some
of them long-lasting proton pump inhibitors. Ten indi-
viduals were receiving chronic opioid therapy. There
were 3 previous episodes of Clostridium colitis reorded
among the study patients.

The vast majority of patients were treated with oral
vancomycin before FMT only, and the therapy duration
lasted 11.3 days on the average (median 11.0 days).
The so-called extended scheme vancomycin therapy
had been used before FMT in two patients, and two
patients had been treated with vancomycin along with
metronidazole. Nine cases were excluded from the final
evaluation: 6 patients died within the period as a result
of other serious comorbidities unrelated to FMT and
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HBbIII B JBEHAJLIATHUIIEPCTHOM MIU TONIEH KUIIIKE;
93% — B CJIENOM MJIM BOCXOISAIIEN 0000YHON KUIIIKE;
84% — ecqu pacTBOpP BBOAWIN B JMCTAJIBHYIO 4acThb
TOJICTOM KMIIIKHU [21].

B UYemckoit Pecny6imke BnepBele wmeton TEOM
6bLI IIPpUMEHEH B MHQEKIMOHHOM OT/eJIeHU!N

YHuBepcuTeTcKoU KaIuHUEU BpHO B 2010 roay [25].

MAUMEHTBI M METO b

JlaHHOE IIPOCIEKTHUBHOE HMCCJIEJOBAaHHE ITPOBOJMIOCH
B MH(EKIIMOHHOM OT/I€JICHUU Y HUBEPCUTETCKOU KJIN-
HUKU I. BpHo B nepuox 2010-2014 rr. B uccnegoBanue
BRJIIOYAIN TOJIBKO MAIlMEHTOB C MUKPOOHOJOTUYECKN
TNOATBEPHAEHHBIMU PELIUIMBAMU KOJIUTA, BBI3BAHHO-
IO KJIOCTPUAUAMU.

JledeHrie HAYMHAIN C QaHTUOWOTHUKOB, YTOOBI YMEHb-
IIIUTh BOCIIAJIEHHE CIU3UCTONM 000JOYKHU. 3a JIeHb J0
npoueaypbl TOM aHTUOHMOTHUKYN OTMEHSIN. B rpymme
NAlIVEeHTOB C HAa30MHTECTHUHAJIbHBIM 30HJOM IIEpes
T®dM HasHavaim oMernpasoil 20 Mr Be4epoM U yTPOM
SHTEPAJIbHO JJI CHIKEeHNA pH emmyka. 3aTeM o/THO-
MOMEHTHO BBOJAWICA yJabTpadmibTpaTr cTyaa. [IByM
naryeHTaM yiabTpaduiIbTpaT GbLT BBEJEH IIyTeM PeK-
TaJbHOM KIU3MBI. Ilepes peKTaJbHBIM IPUMEHEHU-
€M KHIIKa ObLIa IIOATOTOBJIEHA, IO KpaiiHed Mepe,
2 IMTpaMM pacTBOpa MaKporoja, KpoMe TOro, Ha3Ha-
YaJlu 2 MT JIoIlepamMuya JUid 3aMeJIEHU IEPUCTIBTHU-
KJ KHUIIIEYHHUKA; PEKOMEHJI0BAJIOCh YAECPMKUBATE PEK-
TaJbHYIO KJIN3MY B TeUeHHeE 1 yaca, B Te4eHHEe KOTOPO-
ro 60JIBHOTO CJIETKA IIEPEBOPAYNBAIM B IIOCTEJIN.
INoaroroBka yabTpaduIbTpaTa IPOU3BOAWIACH CIIE/TY-
oM obpasom: 20-40 T JOHOPCKOTrO CTyJa, coOpaH-
HOTO B JIcHb BBE/ICHUA IIpU KOMHATHOM TeMIlepaType,
U3MeIbYaIi pydHBIM GineHgepoM ¢ 50-100 M ¢pusmo-
JIOTUYECKOT'0 pacTBOPA /10 OJHOPOJHON KOHCUCTEHIINH.
3aTeM IIPUTOTOBJIEHHBIY PacTBOP IPOIEKUBAIN Yepe3
MapJio. [ToydeHHyI0 B3Bech BBOAWIN IirpurieM J{ane.
W3 gyncna JoOHOPOB OBUIM UCKJIIOYEHBI IUIA, a) IIPUHU-
MaBIlII€ QaHTUOMOTUKU B TE€YEHME ITOCIETHUX 3 Mecs-
nes, 6) Te, KTO MPOM¥HWBAINA 3a IIOCIEJIHUE IIOITOAA
B 3MMJEMUOJIOTUYECKH ONACHBIX 0071acTAX (TPONMKHU
U cyOTPONMKM, TEPPUTOPUH C IUIOXMMU TMTHEHHYeC-
KHMMM yCJIOBUAMHU), B) C OCTPBIMU W XPOHUYECKUMU
3a6oseBanuaMu JKKT. Kpome Toro, 6butM NCKIIIOYEHBI
JIIOJIU C TIOJIO¥KUTEIbHBIMU CEPOJIOTMYECKIMI PEeaKIy-
amu Ha Anti-HIV-1,2, cudwunrc u BUpyCcHbIE T'eIaTUTEI.
IToMHMO 3TOT0, KAHAUAATHI B JOHOPHI C ITOJIOKUTETBHbI-
MM pe3yabTaTaMi MUKPOOUOIOTTYeCKUX T€CTOB (M30bI-
TOYHBIA POCT OGJIMTIaTHBIX MATOT€HHBIX MUKPOOpPra-
HU3MOB KUIIIEYHUKA, OOHapy:KeHHe SAHIl [TapasuToB
u TokcuHOB Clostridium difficile). ITanpieHTEI ¥ TOHO-
PHI CTyJIa MOANMCHIBAIN MH(POPMHPOBAHHOE COTJIacue
Ha yJacTue B uccienoBaHnu. Xopomuit apgert TOM



we unfortunately lost contact with three more patients.
In the first six patients, 20 grams of donor stool
was used with a success rate of 50%. Among the
remaining 65 patients who received the 40-g donor
stool, FMT cured chronic recurrent Clostridium dif-
ficile colitis (CDC) in 54 cases, what corresponded
to the 83.1% success rate. In the subgroup treated
with rectal enema recurrence was observed in one of
the two patients. Overall, after the first FMT cycle, we
observed a recurrence in 5 patients. In these cases,
FMT was initiated again using stool from another
donor, and remission of Clostridial colitis was subse-
quently achieved with 3 cases. There were no deaths
or severe complications related to FMT. In 2 subjects,
there was one-day acute enterocolitis, which sub-
sequently resolved spontaneously. Three individuals
complained of long-term changes in defecation habits
with several periods of alternating constipation and
diarrhea overnight.

Fulminant Clostridium Difficile Colitis

Fulminant Clostridium difficile colitis (FCDC) or toxic
megacolon resulting from the conservative treatment
failure is a life-threatening condition. It occurs in
1-4% of patients with CDI, however, it may affect
up to 10% [26,27]. Predictive clinical and laboratory
features for the development of fulminant colitis in
patients with CDI in recent studies have been put
forth: high age (>70 years), prior CDI, high leukocy-
tosis (>18,000/mm?®), hemodynamic instability, use
of antiperistaltic medication, and the clinical triad
of increasing abdominal pain, distention and diar-
rhea [27].

The mortality rate in patients with FCDC rises steep.
However, it seems difficult to set the right time for sur-
gery. The decision to proceed with surgery is challeng-
ing because it requires balancing the risk of proceed-
ing too late against the risk of unnecessarily removing
the colon that could have recovered with non-surgical
measures [17]. Subsidiary parameters of medical ther-
apy failure include respiratory and/or renal insuf-
ficiency, age exceeding 60 years, peripheral vascular
disease, congestive heart failure, and coagulopathy
[28]. Urgent indications for surgery are signs of peri-
tonitis, systemic toxicity not responding to antibiotic
therapy, progressive colonic dilation because of poten-
tial perforation, toxic megacolon, mucous necrosis,
and bleeding. In fact, the decision to perform emer-
gency colectomy remains primarily empirical, but
there is an evidence that early surgical intervention
is crucial for reducing mortality [29]. It is subtotal
colectomy with the end ilestomy that is the procedure
of choice for patients requiring surgery for severe
colitis or toxic megacolon, but this comes with a high
morbidity and mortality rate reaching up to 30-50%

oTMe4dajiv, €CJIM peEInB 3a60y1eBaHUS HE Ha6JHO}Ia.TICH
B TeUeHMe 3 MeCAIIeB I10CJIe IIpoLeEayphbI.

PE3YJIbTATHI

T®M 6buta BeITOJIHeHa 80 manyeHTaM, U3 HUX ObLIO
54 (67,5%) KEeHIIWHBI, CPEJHUN BO3pPACT NaI[UEH-
TOB cocTaBuI 78 (35-94) neT. Cpeay COIMyTCTBYIOIIMX
3a6os1eBaHN OBIIN OTMEYEHBI CePAeIHO-COCYAHCThIE:
uieMyudeckasa 6osie3Hb cepana — y 46 (57,5%) nmaru-
€HTOB, apTepUaJlbHasA TullepTeH3usa — y 53 (66,3%).
CaxapHblid quabet 2 Thna uMes Mecto y 23 (28,8%).
XPpOHUYECKON MOYEeYHOU HeJOCTATOYHOCTBIO CTpajia-
i 17 (21,3) namuenToB. Y 12 (15,0%) B aHamMHe3se
GLUTM OHKOJIOTHYecKHe 3a6ojeBaHusA. [[BaaaTh CeMb
(33,8%) mammeHTOB CHCTEMAaTUYECKH ITPUHUMAIN
JIeKApCTBEHHBIE ITperapaThsl, HEKOTOPhbIe U3 HUX JUIH-
TEeJIBbHO IIPUMEHSIN MHTUONTOPHI IIPOTOHHOM IOMITHL.
Jecats (12,5%) 4enoBeK oIy dai TEPAIIHIO OIIMOUIA-
MU B Te€YeHHe JJINTeIbHOro BpeMeHu. Cpeiy ImanyieH-
TOB 3aPETUCTPUPOBAHO 3 MPEAIIECTBYIOIINX SIIN30a
KJIOCTPHUANAIBLHOTIO KOJIUTA.

AGcosIoTHOMY GOJIBIIIMHCTBY HAeHToB 10 TOM
IPOBOJFUII MOHOTEPAIIMIO BAaHKOMHIITHOM CO CpPeJ-
Hel npoaokuTenapHocThI0 11,3 qua (Meauana — 11,0
nHet). Tak Ha3pIBaeMas pacIlrpeHHas cXxeMa JedeHUsS
BaHKOMMIIMHOM 6bLIa HadHaveHa 2 (2,5%) manueHTaM
u emle 2 (2,5%) BaHKOMUIIUH COYeTaId C METPOHU/A-
3os0M. JleBats (11,3%) nmammeHToB OBUIM HCKJIIOYEHbBI
u3 a”Hanmsa: 6 (7,5%) ymepiu B pe3ysbTaTe IIPOrPecch-
POBaHMA COMYTCTBYIONMX 3a60JIeBAaHUN, a UX CMePTh
He ObL1a cBazaHa ¢ KW u ¢ TOM. C 3 (3,8%) MBI, K comxa-
JICHUIO, TIOTEPSUIM KOHTAKT JIJI1 OIIEHKH pe3ysbTaTa.

Y nepBBIX 6 (7,5%) manueHTOB € J030H JTOHOPCKOTO
ctyna 20 r mokasaTenb dP@PEKTUBHOCTH METOJUKHU
coctaBuiI 50%.

Y ocraBmmxca 65 MamyeHTOB C 030U JTOHOPCKOTO
ctyaa 40 r, ¢ noMouipo TOM XpoHHUUYEeCKU penuan-
Bupyroommmii KK 6pu1 ycrienHo uasnedeH B 54 (67,5%)
HabJIOAEHUAX, YTO COOTBETCTBOBAJIO IIOKA3aTENIO
addexTuBHOCTU 83,1%. B moarpymre, rae JOHOPCKUN
pPacTBOp BBOAWIN PEKTAIbHO, PEUUAUB OBLI OTMe-
4eH y ofHoro u3 2 6GoibHBIX. Cpeay BcexX IaIlUeH-
TOB mocJie nepsoro nukiaa TOM penuaus pasBUIICA
y 5 (6,3%) nmanuenToB. B aTux ciaygaax TO®M ObLia
IIOBTOPHO BBINIOJTHEHA C MCHOJb30BaHHUEM CTyJa OT
JIpyTOTO JOHOpA, IPU 3TOM U3JIedYeHHe OBbIIO JIOCTUT-
HyTOo B 3 ciay4daax u3 5. He OblI10 3aperucTprupoBaHO
HHU OJHOTO JIETAJIBHOTO MCXOAAa WM TSMKENIbIX OCJIOH-
HEHUM, cBA3aHHBIX ¢ TOM. V¥ 2 (2,5%) nanmeHToB 6bLT
OHOJHEBHBI OCTPBIN 9HTEPOKOIMUT, KOTOPBINA BIO-
CJIEACTBUU pas3permnics caMocToAaTenabHo. Tpu (3,8%)
4JeJIoBeKa KAJOBAJIMCh HA IMEPUOAbl HEYCTONYHBOIO
CTyJla B HOYHOE BpeMs.

CLOSTRIDIUM DIFFICILE COLITIS: THE ROLE OF SURGERY AND FECAL MICROBIOTA TRANSPLANT
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[30]. These poor outcomes are probably the result of
delays in surgery and need to be viewed in the light
of the high overall mortality rate associated with the
fulminat colitis in general, estimated to be up to 80%
[31]. Evidence suggests that in appropriately selected
patients, colectomy performed before the development
of shock requiring vasopressors, respiratory failure,
renal failure, multi-organ dysfunction, and mental
status changes may reduce mortality of FCDC [28].
Rectum spearing total colectomy with the end ileos-
tomy allows for disease control, patient stabilization,
and preserves reconstruction options for the future.
Segmental colectomy is not recommended, because
it has generally been associated with higher mortal-
ity and does not address the pancolonic nature of the
disease [32].

MATERIALS AND METHODS

For this prospective study we evaluated the operative
treatment of patients with the FCDC at the Department
of Surgery, University Hospital Brno, from January
2008 through December 2014.

The following data were considered: Demographic
data, laboratory parameters, examination results
using imaging methods, type of operation performed
including indications for surgery, type and indication
of previous antibiotic therapy, comorbidities, post-
operative complications, histopathologic findings, as
well as post-operative 30-day and 90-day mortality
and morbidity. In order the predictors of morbidity and
mortality be defined, our patient set was divided into
two groups. The first group consisted of patients with
post-operative surgical complications classified as
I-IIIA Clavien-Dindo, while our second group com-
prised patients with IIIB-V grades of this classification
[33]. To pick out significant risk factors, Fisher's exact
test and Mann-Whitney's tests were used. The two-
sided P value lower than 0.05 was set significant. The
Log-rank test was used to compare the corresponding
survival curves.

RESULTS

Between 2008 and 2014, positive clostridial toxins A or
B were found in a total of 1,956 patients hospitalised at
the University Hospital Brno. 175 patients were hospi-
talised in the surgical department and 1,781 in other
departments with internal medicine specialization. 37
patients underwent Clostridium colitis surgery during
that period what represented 1,89% of all patients with
positive clostridial toxins.

All the patients with evident Clostridium difficile
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dynpbMHHaAHTHas popMa KJIOCTPUANAIBHOTO KOJIHUTA
dynrpMuHAHTHAsA GopMa KIOCTPUIAHAIBHOTO KO-
Ta (PKK) mim TOKCHMYEeCKUN MErakoJIOH pa3BUBaeT-
ca BeieAcTBUe Hed(P(EKTUBHOCTH KOHCEPBATUBHOM
Tepalny U SABIAETCA JKU3HEYT'POKAIOINIIM COCTOSHU-
em. OtoT BapuaHT KK pa3BuBaercd, B cpeaHeM, y 1-4%
NaIeHTOB, OJHAKO €ro YJacToTa MOKeT JAOCTUraTh
10% [26,27]. KnuHuuyeckue U 1abopaTOpPHbIE IIPEAUK-
TOPBI Pa3BUTUA (PYJIBMHUHAHTHON (POPMBI y GOJIBHBIX
¢ K1 — nosxuitoi Bodpact (>70 JieT), IpeAlecTByIomas
KU, BeIpameHHBIN JelikonuTo3 (>18000/Mm3), HecTa-
6GruibHas reMOJUHAMMKA, IIPHIMEHEHHe IIperapaToB
QHTUNEPUCTAILTUYECKOIO IeHCTBUA U KIMHUYecKas
TpHUaJa CHUMIITOMOB — YBEeJIWYEHHS WHTEHCHBHOCTH
6oJiell B 3 KUBOTE, B3/lyTHE }KUBOTA U quapesd [27].
CMepTHOCTB cpeiu O0IBHBIX C (PyJIBMHUHAHTHOMN (Op-
Mot KK 3HaYMTeIbHO BBIIIIE, YeM B IIeJIOM Y TAI[IeHTOB
¢ K1. Onaako, BEIGOP IPaBIJIBHOTO MOMEHTA 71 OIIpe-
JIeJIEHVsI TIOKA3aHUH K XUPYPTUYIeCKOMY BMeIlaTelb-
CTBY IIpE/CTaBIAETCA CJIOXKHOH 3ajaded. PereHue
OIlepHpPOBATh 3aTPYAHEHO TeM, UTO 3TO TpebyeT Ipa-
BIUIBHOH OIIEHKH GaslaHCca MEeK/Iy PHCKOM IIOSIBICHUSA
HeoOpaTUMBIX U3MEHEHHUM U PUCKOM HAIIPACHOTO yaa-
JIEHHAA TOJICTOM KHWIIKU [17]. JlomoJHUTENbHBIE IIPU-
3HaKd Hed(P(PEKTUBHOCTU KOHCEPBATHUBHOMN Tepaluu
BRJIIOYAIOT JbIXaTeIbHYIO U /WX ITI0YeYHyI0 HeJoCcTa-
TOYHOCTB, Bo3pacT >60 jet, 3abosieBaHUA ITepudepu-
YEeCKUX COCY/IOB, 3aCTOMHYIO CEpPAEYHYI0 HEI0CTATO4-
HOCTBb M Koaryjonatumo [28]. CpoYHbIMHU MOKa3aHUS-
MU JUI XUPYPrUYeCKOro BMeIaTebCTBA SABJIAIOTCS
CUMIITOMBI IIEpUTOHUTA, BBIpAKEHHAs CHCTEMHAas
BOCHINTE/IbHAS pPeaKlysd, He oTBevalolas Ha aHTHU-
GHMOTHKOTEPAIINIO, IIPOTPECCUBHOE paCIIMpEeHUe IIPO-
CBeTa TOJICTOM KUIIIKY U IIOTeHIaIbHasA epgoparys
KUIIKY, TOKCHYECKOI'0 METaKOJIOH, HEKPO3 CIIM3UCTON
U KpoBoTedeHre. Ha camMoM [iesie, pelreHue BBIIOJI-
HUTBH 9KCTPEHHYIO KOJIDKTOMHIO NPUHUMAETCs, IIpe-
#KJIe BCETO, SMIIMPUYECKH, OJHAKO, UMEIOTCA JTaHHbIE,
YTO paHHee XUPyPrudecKoe BMeIIaTebCTBO CHIKAET
BEPOATHOCTS JIeTaJdbHOIo ucxoja [29]. Cy6ToTasibHasA
KOJISKTOMMS C KOHILIEBON MJIE0CTOMUEN — METOJ, BBIGO-
Ppa /U1 TauMeHTOB, UMEIOIIMX T0KAa3aHUsA K ollepaliu
IIPU TSMXKEJIOM KOJUTE MJIU TOKCHMYECKOM METrakKoyo-
He, Ipu ypoBHe JieTanbHocTH 30-50% [30]. Bricokasa
BEPOATHOCTb HEOJArOIpUATHOIO HCXOAA, BEPOATHO,
9TO Pe3ynbTaT IIO3JHETO OINpeeJeHUsA ITOKa3aHUN
K XMPyPTrUIeCKOMY BMEIIaTeIbCTBY U IIPU 3TOM 0o011as
JIeTaJbHOCTD, cBA3aHHasa ¢ PKK gocturaet 80% [31].
JloCTOBEpPHO M3BECTHO, UTO IPEBEHTHBHAA KOJIKTO-
MUs, BBIIIOJTHEHHAs [0 PA3BUTUA IIIOKAa M HEOOXO/M-
MOCTH Ha3HA4YEHMs Ba30IIPECCOPOB, BO3HUKHOBEHUS
ABJIEHUN JBIXaTEJbHOMN, MOYEYHOM M MOJHOPraHHOU
HEeJOCTAaTOYHOCTA M Pa3BUTHA HapyLIEeHUU co3Ha-
HUSA CYIIECTBEHHO CHUKAET cMepTHOCTh oT KK [28].
ToTanbHaA KOJISKTOMHSA C KOHILEBOU MJIEOCTOMHEN



infection and colitis confirmed by CT or ultrasound
examination or colonoscopy started with conserva-
tive treatment with metronidazole; 18 patients com-
bined oral vancomycin with intravenous metronida-
zole and 3 patients received douches. Two patients
after chemotherapy for hematooncological malignity
received metronidazole and vancomycin combined
with meropenem. Four patients received metronida-
zole only and 2 patients with recurrent Clostridium
colitis received vancomycin in monotherapy only.
Surgery was indicated in cases of antibiotic treat-
ment failure with clinical deterioration and disease
progression.

Between 2008 and 2014 a total of 37 patients under-
went surgery for FCDC at the University Hospital
Brno; 9 men with the median age of 71 years and 28
women with the median age of 75 years. 33 patients
were treated for their first attack of the disease, 3
patients for the second attack and one patient for the
third attack of the disease. 11 patients underwent
appendectomy before the attack of colitis. The most
frequent comorbidities in our study were hyper-
tension (25 patients), coronary artery disease in
17 patients, chronic obstructive pulmonary disease
(COPD) in 13, followed by the type 2 diabetes mellitus
in 11 patients.

Operations performed included 6 (16,2%) total colec-
tomies with end ileostomy, 29 (78,4%) subtotal colec-
tomies with end ileostomy, 1 caecostomy, and 1 axial
ileostomy. All the operations were performed in acute
setting, primary anastomosis was not performed.

All patients undergoing surgery had the pseudomem-
branous colitis confirmed by histology. Two cases also
included an ischemic factor. Both the patients had
clostridial toxin in their stool, which was positive in
35 (94,6%) patients. One female patient with nega-
tive toxin had a positive colonoscopy finding of typical
pseudomembranes.

As a part of diagnostics, 29 patients had a pre-opera-
tive CT with 96,5% specificity for evidenced colitis. A
thickened colon wall was affirmed in 1 patient during
the first examination, toxic megacolon was disclosed
in 2 patients, and the rest had confirmed pan colitis
with loose liquid in the abdominal cavity. 21 patients
underwent ultrasound exams with 85,7% specificity. 5
patients with stood sigmoideoscopy, and 3 of them had
typical pseudomembranes, while two others had colon
dilatation with paralysis.

34 (91,9%) patients received antibiotic treatment prior
to Clostridium colitis development. 9 (24,3%) patients
received chinolon chemotherapeutics, 14 (37,8%)
potentiated penicillinis, 10 (27,0%) antibiotics from
the 27 and 3™ generation of cephalosporins, and
3 (8,1%) macrolids; 12 patients received two or more
antibiotics at the same time or consecutively. The

T03BOJIIET OCTAHOBUTBH Pa3BUTHE 00JIE3HU, CTAOMIN-
3UpOBaTh NAIEHTAa U COXPAaHAET BO3MOMKHOCTH BOC-
CcTaHOBJIEHUA ecTecTBeHHOro naccasxa 1o J#{KT B 6y y-
meM. CerMeHTapHasA KOJT9KTOMUA HE PEKOMEH/I0BaHa,
IIOTOMY 4YTO IIPUBOJUT K 60Jiee BBICOKOH JIETATBbHOCTH
U He yCTPaHsAeT NPUYMHY 00JIE3HH, TaK KaK OCTAIOTCA
HOpasKeHHbIE YYACTKU TOJICTON KUIIIKU [32].

MATEPUATTBI 1 METObI

B NOpoCHeKTHUBHOE MCCIE0OBAHME BKIIOYAIN IIaIld-
€HTOB, KOTOPBIM IIPOBOJMWJIOCH XUPYypPTrUYECKOe
gedeHue npu PKK B XupyprudeckoM OTAEIE€HUU
YHuBepcuTeTCKOM KIUHUKU BpHO B mnepuon 2008-
2014 rr. OneHuBaJIX CIEAYIOIIUE ITapaMeTpbl: JIeMO-
rpadudeckre JaHHBIE, Pe3yJbTaThl JIAG0PATOPHBIX
HCCIIeIOBAHUN, Pe3yJbTaThl JOIOJHUTEIbHBIX METO-
JI0B MCCJIEIOBAHUSA, IIOKAa3aHUA U XapaKkTep IIpejle-
CTBYIOLIEH aHTUOMOTUKOTEPAIINM, XapaKTep U BbIpa-
$KEHHOCTB COITyTCTBYIOIIMX 3a00JIeBAHU, ITOKA3aHUA
JUIl XUPYPTUYECKOIro JICUYEHMd, XapaKTep IIepeHeCeH-
HOM oIlepalliyl, XapakTep, 4acToTa U BbIPAKEHHOCTb
II0CJIEONIEPAIIMOHHBIX OCJIO¥HEHUM, JaHHBIE MOpPQO-
JIOTUYECKOI'O HCCJIe0OBAHUA yAaJeHHBIX IIPErapaTos,
nocieonepanmonHasa 30- u 90-1HeBHAs JIETAIbHOCTD.
B xone aHamM3a AAaHHBIX [TAUMEHTHI ObLIM Pa3/iesIeHbl
Ha JiBe I'pynIsl. [lepBad rpymma cocTosna U3 NalueHTOB
C IOCJIeONIePAllMOHHBIMU XUPYPrUUe€CKUMU OCIOKHEHU-
AMU, oTHeceHHBbIMU K I-1IIA rpyminam 1o knaccuduranu
Clavien-Dindo, B To BpeMA KakK Hallla BTOpas IpyIl-
Na BEJIIOYaIa NaleHTOoB ¢ ocjioskHeHuaMHy I11B-V [33].
Jl1a BBIABIEHUA AOCTOBEPHBIX (PAKTOPOB PHCKA IIPU-
MEHSUIM TOYHBIN TecT Pduiniepa U Tect MaHHA-YUTHU.
JIByxcTopoHHee 3HadeHMe p<0,05 6bUIO yCTAHOBIEHO
KaK JOCTOBEpHOE. JIOHTpaHIOBBIN TECT IIO3BOJIMJI CpaB-
HUTBb COOTBETCTBYIOIIME KPUBbIC BbIXKUBAHUSA.

PE3YJIbTATHI

B nepuox 2008-2014 IT. NOJIO¥KUTEIbHBIE PE3YyJbTa-
Thl QHAJIM30B Ha KJIOCTPUAMAIbHBIE TOKCUHBI A WIU
B 6bumn oGHapy:KeHBI B OOIel CIIOMKHOCTH y 1956
NaeHTOB, HAaXOAAIMXCA Ha CTAaIMOHApHOM Jiede-
HUU B YHUBEPCUTETCKON KJIWHHEe I'. BpHo. M3 Hux
175 (8,9%) HaxXoAWINCh B XUPYPTUYECKOM OTAEICHUN
u 1781 (91,1%) — B pasjM4YHBIX TepaleBTUYECKUX
OTJeeHUAX. XUpPyprudecKkrue BMeIIaTeIbCTBa OBLIN
BBINIOTHEHBI 37 (1,9%) manueHToB.

JlnarHoctTuyeckas IIporpaMMa y BCeX [AIlUEeHTOB
c KM u KK BrIOYasa KOMIBIOTEPHYIO ToMorpaduio,
VABTPa3BYKOBOE HCCJIEIOBAaHHE OPIOIIHOU IIOJIOCTH
¥ MaJIOTO Ta3a WX KOJIOHOCKOIIHIO.

JleyeHne HauMHAIN ¢ METPOHMAA30a. BoceMHaaaT
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Table 1. Surgical procedures in patients with _fulminant
clostridial colitis

Patients
6 (16.2%)
29 (78.4%)

Type of Procedure
Colectomy with endileostoma
Subtotal colectomy with endileos-

toma

Caecostomy 1(2.7%)
Loop ileostomy 1(2.7%)
Total 37 (100.0%)

Tabnuua 1. Xapaxmep xupypauueckux sMewamenscms
y nayueHmos ¢ PKK

XapaxTep ome —_ KonuuecTBO
p P pan nanyueHTOB
KoJsmskToMUs ¢ KOHIIEBOUM NJIE0CTO- 6 (16,2%)

MUen

Cy6ToTasIbHAsI KOJIDKTOMUS C KOHITEe-

. > 29 (78,4%)
BOU NJIEOCTOMUEN

IlekocToMUs 1(2,7%)
IleTneBas NI€0CTOMUSA 1(2,7%)
Bcero 37 (100,0%)

most frequent indication for these drugs was urinary
infection in 15 cases (40,5%), followed by broncho-
pneumonia in 10 cases (27,0%), antibiotic coverage or
treatment of surgical infections after osteosynthetic,
vascular and neurosurgical operations (21,6%), and
exacerbation of COPD (8,1%).

Diarrhoea was present in 34 (91,9%) of the patients.
The mean CRP value was 149 mg/]l (median 139),
leukocytes 32,4x10°/1 (median 32), trombocytes
280,9%10%/1 (median 278), procalcitonin 3.5 ug/l
(median 1,7), albumin 17,9 g/1 (median 18,2), and
total proteins 43,9 g/1 (median 46.4).

Coagulopathy with INR>1,5 was present in 13 patients
(35,1%), one patient even developed disseminated
intravascular coagulation. Prior to operation,
hemodynamic instability was recognized in 18
patients, 13 of whom had to have circulation support
by catecholamines. The quality of consciousness was
modified in 9 patients with seven requiring artificial
pulmonary ventilation prior to operation to treat septic
shock symptoms.

Operations were indicated in 14 patients with sepsis
or septic shock symptoms, after which 6 patients
progressed to multi-organ failure. Other indications
to surgery comprised signs of peritoneal disturbance
in 7 cases, 6 more patients displayed toxic megacolon
symptoms, and another 7 were operated on due to the
colonic affection progression and profuse diarrhoea
despite maximal conservative therapy.

The 30-day mortality rate was 35.1% amongst
our patients (2x renal failure, 2x cardiac failure,
3x bronchopneumonia, 6x multiple system organ
failure and septic shock). Morbidity reached 89% (4x
bronchopneumonia, 6x urinary infection, 13x wound
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(48,6%) marmeHTaM Ha3HAYWIM BAaHKOMUIIUH PEr oS
C BHYTPUBEHHBIM BBe€JICHHEM MeTpoHMAa3osa. [[Boe
(5,4%) manmeHToB, MPOXOAMBIINX XMMHOTEPAIHIO II0
IIOBOJly TeMaTOJIOTMYEeCKUX 3a6oeBaHul, ITPUHUMAIN
METPOHU/IA30/1 U BAHKOMMIIH COBMECTHO C MEpOIIeHe-
MoM. YetsIpeM (10,8%) nmanipeHTaM Ha3HAYIIN TOJIBKO
METPOHUAa30J1 U ABYM (5,4%) ¢ peluIUBUPYIOIIIM KJIO-
CTPUAUAIBHBIM KOJIUTOM — MOHOTEPAIIUIO BAHKOMUITU-
HoM. [TokazaHueM K onepanuu ABjanack HeaEKTUB-
HO€ KOHCEPBATHUBHOE JIEYeHUE C KJIWMHUYECKUM IIpO-
IPECCUPYIOIINUM yXY/IIIEHHEM COCTOSHHA ITallUeHTOB.
N3 37 mamueHToB 6bUIO 9 (24,3%) My:4yuH (cpen-
HUM Bo3pacT 71 rox) u 28 (75,7%) meHIIUH (cpen-
HUM Bo3pact 75 jet). Y 33 (89,2%) nanmeHTOB ObLI
otMmedeH nepBbeiii sanuson KK, y 3 (8,1%) nmen mecto
peumaus KK n y 1 (2,7%) — TpeTuii annsona 601€3HU.
OnuHHaaUATh (29,7%) MayeHToB IepeHec N alleH/ -
SKTOMMUIO J10 pa3BuTusa KK. CaMbIMM 4aCTBIMU COITYT-
CTByIOIIUMU 3aboneBaHUAMM ObLIM apTepHabHas
runepTeHsus — 25 (67,6%) narueHToB, UIlleMUuYecKas
6one3nsb cepaua — 17 (45,9%) nmamuentosB, XOBJI —
13 (35,1%) nmanueHToB U caxapHbIN auabeT 2 TUia —
11 (29,7%) nanmeHTOB.

XapakTep XUPYprudecKux BMEIIATe]bCTB IIPEJCTaB-
JeH B Tabmuiie 1.

Y Bcex onepupOBaHHBIX NalneHToB AuarHo3 KK 6bL1
MIOJTBEPKAEH rucrosiorndecku. B 2 (5,4%) Habmroze-
HUSX TaKiKe B IIpernapate ObLIN BbISBICHBI UIIIEMHUYE-
CKUe U3MEHEHUS B CTEHKE KUIIIKH.
KnocTpuananbHBI TOKCUH B Kajle ObUI O0OHApPYMKEH
y 35 (94,6%) manueHToB. Y OJHOU IAIIMEeHTKU C OTPU-
aTeJIbHBIM Pe3yIbTaToOM UCCIe0BAHNE Ha KJIOCTPHU-
JUAJIbHBIM TOKCHMH HIPH KOJOHOCKOIHM OGHApY KEHBI
TUIHUYHBIE TICEBAOMEMOpPAHBI.

[Ipenonepanmonnasa KT 6bL1a BeinonHeHA 29 (78,4%)
nanyeHTaMm, KoTopas co cruelupuIHoOCThI0 96,5% 11o-
TBep/WIa JUArHO3 KOIUTA. Y TOJIIIEHUE CTEHKN TOJICTOU
KUIIIKY OTMedeHo v 1 (2,7%) narpeHTa IIpy IepBUYHOM
o6cefoBaHUM, TOKCUYECKHUI METraKoJIOH OOHapYKeH Y
2 (5,4%) nareHToB, B OCTAJIBHBIX CJIy4Yasax ObLIO BBIAB-
JIEHO TOTaJIbHOE OpaKeHMe TOJICTOU KUIITKU CO CBOOO/ -
HOMU JKUJKOCTBIO B OPIOIITHOM ITOJIOCTU. YIBTPa3ByKOBOE
HCCJIeIoBaHNE OPIOITHOM ITOJIOCTU OBLIO BBIIIOJIHEHO
21 (56,8%) manueHTy, cnenudUIHOCTb HCCJIEI0Ba-
HHUA cocTaBmia 85,7%. CUTMOUIOCKOIIMIO BBITIOTHIIN
5 (13,5%) manmertTam u y 3 (8,1%) u3 HUX ObLIN OGHA-
PYy:KeHBI niceBoMeMOpaHbl, B TO BpeMs Kak y 2 (5,4%)
JIpyTUX HMeJla MeCTO AWIaTalys TOJICTOU KUIIKHU C
OTCYTCTBHEM IEPUCTATBTUKMU.

Jo pasButua KK 34 (91,9%) nmanmeHTa IOJIyYaId
aHTUOMOTHKOTepanuoo, u3d Hux 9 (24,3%) nosyua-
. QTOPXUHONOHBI, 14 (37,8%) — NEHUIWUINHEL,
10 (27.0%) — nedanocriopuns! II u III mokoneHUA U
3 (8,1%) — makpoauzapl. /IBa 1 6osee aHTUOMOTHUKOB
OHOBPEMEHHO WJIM IIOCJE0BATEIbHO IIPUHUMAIN



Table 2. Mortality structure post-op mortality in patients
with_fulminant clostridial colitis

Mortality Cause Patients
Renalfailure 2 (5.4%)
Heartfailure 2 (5.4%)
Bronchopneumonia 3 (8.1%)
Multiple organ dysfunction syn-| 6(16.2%)
drome& septic shock
Total 13 (35.1%)

Tabnuua 2. IIpuduHbl NOCAEONEPAUUOHHOU JIeMANbLHO-
cmu nayueHmos, onepuposaHHsilx no nosody ®PKK

KomnmuuecTBO
IIpUYMHEI JIEeTAJIBHOCTH

GOJIBHBIX
IToueyHasa HeAOCTATOYHOCTh 2 (5,4%)
CepaedHas HeJIOCTaTOYHOCTDb 2 (5,4%)
BpoHXOTHEBMOHUSA 3(8,1%)
HOJ‘[I/IOpI‘aHHaiI HE/IOCTATOIHOCTD | (16,2%)
U CENTUYIECKUH IIIOK
Bcero 13 (35,1%)

Table 3. Post-op complications in patients with fulminant
clostridial colitis

Complication Patients
Bronchopneumonia 4 (10.8%)
Urinaryinfection 6 (16.2%)
Wound infection 13 (35.1%)
Coagulopathywith peritoneal bleed- 3(8.1%)
ing
Atrial fibrillation with heart failure 4 (10.8%)
Renalfailure 5 (13.5%)
Intestinal bleeding 1(2,7%)
Delirium 1(2,7%)

Tabnuua 3. Xapaxmep ocnoxcHeHUll nayueHmos, one-
puposatrHsix no nosody ®PKK

. KonuuecTBO

XapaKTep OCJIOKHEHUH GOMBEBIX
BpoHXOITHEBMOHUSA 4(10,8%)
MHeK1Aa MOYEeBbIBOAIIMX Iy TeN 6(16,2%)
HarHoeHue pan 13 (35,1%)
KoarysonaTus ¢ pasBuTueM 3(8,1%)
BHYTPHUOPIOIITHOT'0 KPOBOTEUECHUS
DubpryuIAMA Ipeacep i 4 (10,8%)
C pa3BUTHUEM CEpJIEYHOMN
HEeJ0CTATOYHOCTH
IToueyHasa HeAOCTATOYHOCTh 5(13,5%)
Kumedgnoe KpoBoTe4eHUE 1(2,7%)
Jemupuii 1(2,7%)

dehiscence, 3x coagulopathy with haemoperitoneum,
4x atrial fibrillation + cardiac insufficiency, 5x renal
insufficiency, 1x delirium, 2x intestinal bleeding). 12
patients had two or more complications during the
postoperative period.

In order to define predictors of morbidity and
mortality, we divided our cohort into two groups.
The first group consisted of patients with post-

12 (32,4%) namuenTtoB. [lokasaHmeM K aHTHONOTH-
KOTepanny y HUX ObUIM MHQEKIIMH MOYEeBBIBOIAIINX
nyteii B 15 (40,5%) HabmofaeHUAX, GPOHXOIIHEBMO-
HUA - B 10 (27,0%), aHTUOUOTUKONIPODUIAKTHKA WA
JIedeHUE XUPYPTUUEeCKUX MHQEKIUMI 10CIe 0OCTE0CHH-
T€3a, COCYIMCTHIX U HEMPOXUPYPTrUUeCKUX Ollepariui —
B 8 (21,6%), a Tak:ke o6ocTperre XOBJI - B 3 (8,1%).
JuapelHbI cUHAPOM 6bIT oTMedeH y 34 (91,9%)
nanyeHToB. B cpeaseM ypoBeHb C-peakTUBHOTO OeJIka
cocraBuiI 149 mr/xn (Meguana — 139 mr/m), gedkonu-
TOB — 32,4%10°/1 (Memmana — 32x10°/m), TpombO-
muToB — 280,9% 10°/1 (MeguaHa — 278 % 10°/1), mpo-
KajabuuToHUHA — 3,5 MKr/ia (Meagmana 1,7 Mkr/i),
ansbymuH — 17,9 v/n (Megnana 18,2 r/m) u obrui
6emok — 43,9 r/n (Mennana 46,4 r/mn).

Koarynonatus umena mecto y 13 (35,1%) manueHTOB
c ypoBEeM MHO>1,5. ¥ 1 (2,7%) nanmeHTa pasBHII-
ca [ABC cunnapom. Ilepen omepanueil HecTaOuiIbHASA
reMoAHaMMEa ObL1a 3apeructpuposaHay 18 (48,6%)
narueHTos, 13 (35,1%) u3 HUX Hy:KJAJIUCh B Ha3HAa-
YeHUN BasoIIpeccopoB. HapymieHwms co3HaHHMA pas-
BUIKCh y 9 (24,3%) nanmeHToB, U3 HUX 7 (18,9%) Tpe-
6oBasu MBJI fno omneparnuu Ui JIeYeHUs CUMIITOMOB
CEIITUYeCKOTO ITTOKA.

[TokazaHmeM K XUPYPTHYECKOMY BMeEIIATeJIbCTBY
B 14 (37,8%) ciayuyaax Obuld ABJIEHUA CEIICHCA WA
CENTUYECKOTO0 IIIOKA, IPUYEM B IOCJIEAYIOIIEM COCTO-
fAHNe 6 U3 HUX yCYTyOMIOCH IO PA3BUTHUSA ITOJIMOPTaH-
HOM HEJOCTATOYHOCTH. Jlpyrue nokKasaHUsd K ollepa-
UM BKJIIOYAIN KJIMHUYECKYI0 KapTUHY II€PUTOHUTA
B 7 (18,9%) HabmoaeHusx, B 6 (16,2%) — TOKCU4YeCcKUt
MerakoyioH u 7 (18,9%) nmanueHToB ObLIN IIPOONEPU-
POBaHBEI B CBA3M C IIPOrpeccUpyONied Ipody3HOU
Juapeei, HECMOTPsS Ha KOHCEPBATHUBHYIO TepPaITHIo
B MaKCHUMAaJIbHBIX J]03aX.

30-gHeBHasA CMEPTHOCTD cocTaBmia 35,1%. ITpruynHbL
cMepTH 60TBHBIX IIPE/ICTaBIEHB] B TabauIe 2.

B 1miocieonepaiioHHOM II€pHO/Ie OCJIOMKHEHUS Pa3BHU-
jucky 33 (89,1%) nanreHToB. XapaKTep OCIOXKHEHUN
IpeacTaBieH B Tabauiie 3.

Y 12 (36,3%) u3 33 namueHToOB pa3BUIIOCH ABa U 6oJiee
TocJIeoNepaIfOHHBIX OCTOXHEHNN.

Jl1d onpefeneHud oKa3aTenell OCJI0KHEHUA U CMepPT-
HOCTH, MBI Pa3/IeJIIA Halll KOHTUHIEHT Ha JiBe TPyII-
nel. [lepBas rpynma cocTossnaa U3 NaeHToB C Ioce-
oIlepallMOHHBIMU Oc/IokHeHusaMuy Tura I-IIIA, coriac-
Ho wKiaccudpuramum Clavien-Dindo, B To BpeMsa Kak
BTOpas IpylIla COCToA/Ja M3 IAIlUEHTOB C OCJIOMK-
HeHuamu IIIB-V, cornacHo gaHHON Kj1acCU(PUKAITAM.
CTaTUCTUYECKU 3HAYMMBIMU (PaKTOpaMHU, BIUSAIONII-
MM Ha yBeJIMYeHMe II0CIeoNePAIMOHHOMN JIETATBHOCTHU
U BBICOKHM YpOBEHBb IOCJIEOIIEPAIIMOHHBIX OCJIOMKHE-
HHUM, CTaIM: HapyllleHHue CO3HAHUA IlepeJ oneparuei
(p=0,008), ypoBeHb aIbOyMHHAa KPOBU B JIeHb OIlepa-
muu <20 r/x (p=0,005) 1 ypoBeHB 06111eT0 6€IKa KPOBU
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Figure 1. Statistically significant factors negatively
affecting overall survival

PucyHok 1. Cmamucmuuecku 3Hauumble @GaKmopsl
He2amusHo20 Npo2Ho3a no svwicusaemocmu npu KU
(2emoduHamuka, cocmostHue CO3HAHUSL)

operative complications of I-IIIA grades according to
Clavien-Dindo classification, while the second group
consisted of patients with IIIB-V grades according to
it. Statistically significant factors affecting increased
mortality and serious postoperative complication
incidence were then: Mental status changes before
surgery (p-value 0,008), the albumin level on the day
of surgery <20 g/1 (p-value 0,005), and the total serum
proteins level on the day of surgery <45 g/1 (p-value
0,037) (Table 1).

Similarly, statistically significant factors provent
to decrease overall survival were: Hemodynamic
instability before surgery (p-value=0,035), mental
status changes or artificial lung ventilation with
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B JieHb oneparuu <45 r/xa (p=0,037) (Tabux. 4).

Tak ke CTaTUCTHUYECKU JAOCTOBEPHBIMHU (PaKTOpaMH,
OTPUIIATEIBbHO BIMAKIIUMUA Ha OOIIYI0 BbIXKHBae-
MOCTB CTaJId HecTaOWIbHaA TeMOJWHAMUKA IIepes
onepanueii (p=0,035), HapymeHnue cosHaHusa wiu MBJI
¢ (dapmakoIOrnyecKoy cemanuen mnepej; oreparyei
(p=0,025) (Puc. 1), ypoBeHb C-peakTHUBHOro GeJIKa
B JIeHb oniepanuu >75 mr/i (p=0,034), ypoBeHb anb0y-
MMHa B JieHb onepanmu <18,5 r/x (p=0,007), ypoBeHB
MOYEBUHBI KPDOBHU B J€Hb onepanuu >10 MMOJIb/JI
(p=0,019) 1 ypoBeHb KpeaTUHUHA CBIBOPDOTKH KPOBU
B JIeHb oneparuu >120 mrmoub /1 (p=0,004) (Puc. 2).

OBCYXOEHUE

Penuausupyromas K1 u rpasciianTanud pexaib-
HO¥ MUKpoGHOTHI (TPM)

B Hacrosmee BpeMmdA, OCHOBHasA IIpob6ieMa IIpU KOH-
cepBaTHUBHOM JiedeHUM KUVl — 5TO BBICOKAsA dYacToTa
peunguBupoBaHusa [10]. TOM akTUBHO BHeApsETCA
B JIe4eOHYI0 NPAKTUKy U, KaK OKa3aJloCh, ABJIAETCA
3ddEKTUBHON aIbTEPHATUBOM TPAJULIMOHHOMY KOH-
CepBaTUBHOMY JIe4eHMIO penuausupyromniero KM [20].
KU — nneasbHOE COCTOSHUE I JIEYEHUSA C IIOMOIIBIO
T®M, Tak Kak 3T0, IPEH/E BCETO, JUCOMO03 HKEITyJOIHO-
KHIIIEYHOTO TPaKTa C IOBBIIIEHHON KOHIIEHTpAIen
Clostridium difficile. K1 TpaguIoHHO JICYIN aHTU-
6uoturaMu. OJTHAKO, IIPU 3TOM JI€UEHUU TaKHKe IIPOUC-
XOAUT HebJIaronpuATHOE BO3JIeCTBUE HA MUKPOOHOTY,
a BEPOATHOCTb peluauBa cocTasideT He MeHee 20%,
KOoTopasd YBEJIWYUBAETCA C KaKAbIM IIOCJIEAYIOIINM
snu3ogom KU [7,11]. Hanportus, T®M koppurupyer
cocTaB MHKPOOHMOTHI, pa3o0Iias IaToreHeTHYecKue
3BeHbsd KV u BoccTaHaBiImBasg HOPMAJIBHYIO MUKPO-
¢iopy naumeHTa, KoTopasd INOANEPKUBAET CTPYKTYP-
HBIM 1 QYHKIIMOHAIBHBIA TOMeocTa3 IIpU IIOIy4eHUU
MUKPOOHOTEI OT NOAXOAIIEro JoHOopa [34].

B mepBBIfl cHCTeMaTHYeCKUU 0030p, OIyOJIMKOBAH-
vbIM Gough E. B 2011 r., 6putn BETIOYeHB! 317 maru-
eHTOB c penuauBupymooiieid KU. IIpurotosiieHHBINA
pacTBOp Ha TOT MOMEHT BBOAWJIN Yepe3 KIU3My, Ha30-
MHTECTUHAIBHBIN 30H[, TAaCTPOCKOII U KOJOHOCKOIL.
[ToOKUTENBHBIA KIMHUYECKUN 2ddeKrT 6buT 3ape-
ructpupoBaH y 92% namueHToB, Ipu4éM y 89% -
y#e IIocJIe IIEPBOTrO BBEAEHUA 0€3 CEPbE3HBIX OCJIOK-
HeHuU. CorjacHO JAHHBIM 3TOIO0 CHUCTEMATHUYECKO-
ro o63opa, 35% ImanpeHTaM pacTBOP BBOJWIH Uepe3
KiIm3My (addexTuBHOCTE MeTona cocTtaBmwia 95%),
23% nanueHTaM — 4yepe3 Ha30UMHTECTUHAJIBHBINA 30H]
WM TacTpPocKoll (3(pPeKTUBHOCTL MeToda — 76%)
u 19% — npu noMoIu KoJIoHocKona (3peKTUBHOCTb
89%). Takum o6pas3oM, ObLiIa BBIABIECHA 3aBUCUMOCTb
adpderruBHOCTH TOM OT IIyTU BBEAEHUA JIeIeGHOIO
pacTBopa, 0cOGEHHOCTEN JIoHOpa, 06beMa BBOJIMMO-
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YBAXKAEMBbIE KOJIJIETA!
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Figure 2. Statistically significant factors negatively affecting overall survival

PucyHok 2. Cmamucmuuecku 3Hadumble pakmopul HeeamusHo20 npo2Ho3a no svwicusaemocmu npu KM (CPB,

anbOyMUH, MOUEBUHA UL KPEAMUHUH)

pharmacologic attenuation of consciousness before
surgery (p-value=0,025) (Figure 1), the CRP value
on the day of surgery >75 mg/1 (p-value=0,034), the
albumin level on the day of surgery <18,5 g/1(p=0,007),
the blood urea on the day of surgery >10 mmol/1
(p-value=0,019), and the serum creatinine on the day
of surgery >120 umol/1 (p-value=0,004) (Figure 2).

DISCUSSION

Recurrent CDI and fecal microbiota transplant
(FMT)
A current challenge with conservative CDI treatment is

ro pacTBOpa U OCOGEHHOCTEU ITPOBOAVIMOTO JIEYEHUS
nepeg TOM [20].

CoBceM HeAaBHO ObUI OIyGJIMKOBAH CHCTEMaTHde-
ckuii 0630op Cammarota G., IOCBAINEHHBIN JTaHHOU
npobyieme [21]. B anHanma OBLIM BKJIIOYEHBI JBAJ-
naTh IIyOoJMKAIMA C CEpUAMH KIMHUYECKUX ClIyda-
eB, 15 ucropuii 60one3HU U 1 paHAOMU3IUPOBAHHOE
KOHTPOJIIPyeMOe HcciejoBaHue. Beero mia ananusa
B 0030p ObUIO BKJIIOUYEHO 467 IAaIlUEeHTOB C peru-
pusupymonieit KU, koropeiM Oputa nposefeHa TOM.
9P PeKkTUBHOCTE BapbUpoBaja B 3aBUCUMOCTH OT CIIO-
coba BBeZleHUsA. [Ipu BBeJeHUM JIe4eGHOTO pacTBopa
Yyepes KEIyJOUYHBIA 30HJ, jJedeHue Obuio 3(d(PEeKTUB-
HbIM y 81% mnamueHToB, IIPU BBEJECHUN 4YE€PE3 30H/[
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Table 4. Factors affecting the increased mortality and incidence of serious postoperative complications

Clavien-Dindo _value*
Parameters category P
0-3 4-5
Mental stat No 16 (76,2%) | 5(23,8%)
c}::l ge: atus Yes 2(22.2%) | 7(77.8%) | 0,008
Respiratory failure with arteficial lung ventilation | 2 (28,6%) | 5(71,4%)
<20x10°/L 6(66,7%) | 3(33,3%)
,462
Leukocyte count >20x 10°/L 14 (50,0%) | 14 (50,006) | 40
. <20g/L 7 (33,3%) | 14 (66,7%)
Albumin >20 g/L 12.(85.7%) | 2(14.3%) | 2008
. <45g/L 5(31,3%) |11 (68,8%)
Total serum protein 545 g/L 13 (72.2%) | 5(27.8%) 0,037
- <104 pmol/L 9(64,3%) | 5(35,7%)
Serum creatinine >104 pmol/L 11 (47.8%) |12 (52.2%) | *9°
* Fisher’s exact test
Ta6nuua 4. daxkmopbsl, oka3vlearouiue 8JUsHUE HA OCTIOHCHEHUS. U 1IeMAJIbHOCTb
OcCJI03KHEeHHS IO _value*
Iloka3aTeJb Clavien-Dindo P
O-IIT V-V
H Her 16 (76,2%) | 5(23,8%)
apyrueHus Ectb 2(22.2%) | 7(77.8%) | 0,008
CO3HaHUA
JpIxaTenpHas HeJOCTaTOYHOCTh, IBJI 2(28,6%) | 5(71,4%)
. <20x10°/L 6(66,7%) | 3(33,3%)
, 462
JlerxonuTe! >20x10°/L 14 (50,0%) | 14 (50,006) | 40
<20g/L 7 (33,3%) | 14 (66,7%)
AmGymus >20 g/L 12.(85.7%) | 2(14.3%) | 2008
. <45g/L 5(31,3%) |11 (68,8%)
OOwmii 6eT0K KPOBH ~45 /L 13 (72.2%) | 5(27.8%) 0,037
KpeaTuHuH <104 umol/L 9(64,3%) | 5(35,7%) 0.498
CBIBOPOTKH >104 pmol/L 11 (47,8%) | 12 (52,2%) ’

* mounblii kpumepuil Puwepa

frequent disease recurrence [10]. FMT intervention is
increasing and has proven to be an effective alternative
to traditional conservative CDI treatment for recurrent
forms of this disease [20]. CDI is an ideal condition
for FMT, since it is primarily a gastrointestinal dys-
biosis with Clostridium difficile overgrowth. CDI has
traditionally been treated with antibiotics. However,
this therapy results in further microbiota damage
and has the recurrence rate no lower than 20%,
which increases with each subsequent CDI episode
[7,11]. Furthermore, antibiotics worsen the underlying
cause, i.e. the dysbiosis. They do not offset the abnor-
mal microbiome. On the other hand, FMT corrects the
imbalanced microbiota that underlies CDI pathogen-
esis by providing the patient with healthy microbiota
that have capable of restoring and maintaining struc-
tural and functional homeostasis when derived from a
suitable donor [34].

The initial systematic literature review published
by Gough in 2011 included 317 patients with
the recurrent CDI treated with FMT via enema,
nasojejunal-tube by gastroscope, or colonoscopy.

KOJIOMPOKTOJIOIUS, 2018, N23 (65)

B JBEHALIATUIIEPCTHYIO WIM TOIIYIO KMIIKY — y 86%,
IIpY BBEJICHUU Yepe3 KOJIOHOCKOIL B CJIEILYIO WJIN BOCXO-
JAIYI0 KUIIKY — Y 93%, IpU BBEIEHUU B JUCTAJIBHYIO
4acThb TOJICTON KHUIIIKU C IIOMOIIBIO KJIU3MBI —y 84%.
TsaKeIbIX OCIO¥KHEHUM, CBA3aHHBIX C MPOILEAypOH,
oTMedeHo He ObuIo [21].

B 2013 r. van Nood E. omny6/mkoBasl pe3yJbTaThl IIPo-
CIIEKTUBHOTO PaHJOMH3UPOBAHHOIO MCCIEJOBAaHUS.
ITo pansBIM 3TOro aBTopa, TOPM Obuia 3ddeKTUBHA
y 94% nanueHToB, KOTOPbl€ IPUHUMAJIM BAHKOMUIIUH
B TedyeHue 5 THel, IpU OAHO- WM ABYKPAaTHOM BBe/Jle-
HUM JledyeGHoro pactBopa. B Tomxe Bpemsa TPM Obuia
adPekTuBHOU TOJNBKO Y 31% GOJIbHBIX, IOIyYaBIINX
BaHKOMUIIH B TeueHue 14 nHeit uy 23% nanueHTos,
MOJIy4aBIINX BAHKOMUIIVH B TedyeHue 14 qHei, 1 KoTo-
PBIM BBIIOJHSAINCH CAHAIIMU TOJICTOU KUIKY [35].

B 2014 r. 6puta padpaboTaHa HoBasd (opMa BBeje-
HUA JedyebHOro pacrtsopa npu TOM [36]. IIpu saTom
JIede6GHBIM pacTBOp NPUMEHSAJCA B BUJIE 3aMOPOKEH-
HBIX KallCyJsl, IPUTOTOBJIEHHBIE U3 MaTepuasa, MOy-
YEeHHOI'0 OT pa3HBIX AOHOPOB. B mccienoBanue GbLIN
BEJIIOYEHBb! 20 IManueHToB ¢ penuauBupyroniert KU.



Clinical resolution occurred in 92% of patients (89%
after a single treatment) without serious adverse
effects. In critiqued studies, 35% of patients received
FMT via enema with the response rate of 95%, 23%
patients received FMT via naso-jejunal tube by
gastroscope, with the response rate of 76%; and 19%
via colonoscopy, with the response rate of 89%. The
efficacy varied by the route of instillation, relationship
to stool donor, volume of FMT given, and the treatment
before infusion [20].

Cammarota et al. recently published their systematic
review [21]. Twenty full-text case series, 15 case
reports, and 1 randomized controlled study were
included in the final analysis. Among the total of
536 patients with recurrent Clostridium difficile
associated diarrhea treated with FMT, 467 (87%)
experienced its resolution. Resolution rates varied
according to the infusion site: 81% in the stomach,
86% in the duodenum/jejunum, 93% in the caecum/
ascending colon, and 84% in the distal colon.
No severe adverse events were reported with this
procedure [21].

In 2013, Van Nood published FMT randomized trial
results with symptoms resolution in 94% of patients
who had been receiving vancomycin for 5 days followed
by either 1 or 2 FMT applications vs 31% in patients
who had been receiving vancomycin only for 14 days
and 23% for those receiving vancomycin for 14 days
accompanied with bowel lavage [35].

In 2014, a new form of FMT application was detailed
by Youngster et al. [36]. In this study, frozen FMT
capsules prepared from prescreened unrelated donors
were utilized in 20 patients with the recurrent CDI.
14 (70%) patients displayed diarrhea resolution
after the first treatment, and additional 4 patients
responded after the second treatment giving the overall
clinical resolution rate of 90% [36].

In our hospital, FMT application via naso-jejunal
tubeis currently preferred at the Department of
Infectious Diseases. Rectal application route is not
so well accepted by patients at the average age of 78
years. Majority of patients with the recurrent form of
Clostridial colitis treated at our department suffer from
an advanced degree of protein-energy malnutrition. It
relates to the significant reduction of self-care and
often with presence of faecal incontinence. In these
individuals, the preparation of the bowel prior to
application of FMT with laxatives is very difficult. In
our study, 78 (97,5%) patients from all 80 patients
had FMT applicated via naso-jejunal tube and
2 (2,5%) patients as rectal enema. Similarly to van
Nood [35], most of our patients were treated with oral
vancomycin before FMT. Twenty grams of donor stool
were used for the first six patients with the success
rate of 50%. Among the remaining 65 patients who

Y 14 (70%) 6pU10 OTMEYEHO U3JIeYeHe II0CjIe IIEPBOro
BBeJIeHUA JEUCTBYIOIIEro areHTa U emle 4 narueHTta
ObLIM H3JI€YEeHBI II0Cje BTOPOro BBeAeHHA. OO6muit
KJIUHU4YecKUuit ap ekt coctaBmt 90% [36].

B uH@EeKINOHHOM OTJeJNeHUU Haled O0JIbHUIB
Ha JaHHBIA MOMEHT Haubojiee NpeAlOoYTHUTEIbHBIM
METO/ZIOM fBJIsIeTCA npoBeaeHue TAM uepe3 Ha30€10-
HaJIbHBINA 30H[. PeKTalIbHBIN IyTh BBEJAEHUA 3aTPYA-
HEH y IIaIlMeHTOB CO CPeJHUM BO3pacToM 78 JIeT.
BonbIIMHCTBO NAIlMEHTOB C peluAuBHpYyIomeid dop-
Mo KK, jlequBInIMxcs B HAIlEM OTAEJIEHUU, MMEIU
CPEIHIOI0 CTENeHb OeJIKOBO-3HEPreTHYEeCKOU Hemo-
CTQTOYHOCTU. ITO OOYCJIOBJIEHO COKpaIlleHHeM BO3-
MOMKHOCTH ITAIIUEHTOB II0 CAMOCTOATEIbHOMY YXOIy
3a co00M U ¢ HAJIMYMEM MHKOHTHUHEHITUA. [1oiroToBKa
KHIIIKU JIETKUMU CJIa0UTEeTbHBIMU 0 TpoBeaeHusa TOM
Yy TaKUX ITAaIlMEHTOB CEPbe3HO 3aTpyAHeHa. B Hamiem
ucciaenosanumn y 78 (97,5%) nmaruenros TOM BBogu-
JIach 4yepes3 Ha30€IoHaIBHBIN 30H/ U TOIBKO 2 (2,5%) —
B BUJI€ PEKTAILHOM KINM3MEL. Tak ke, KaK U B UCCIIe0-
BaHuaAx van Nood E. [35], 60/bIIMHCTBO HAIITUX HAIU-
€HTOB II0Jy4yaJli BaHKOMUIIUH niepen TOM. IlepBbiM
IIeCTH ITalnyeHTaM ObUIO BBeaeHO 20 rpamMM JOHOP-
CKOro Kaja ¢ nokasareiaeM addexrtuBHOCTU 50%.
Cpeau octaBHIMXCA 65 ITAIIMEHTOB, KOTOPBIM OBLIU
BBeieHbI 40 rpaMM JIO0HOpcKoro kasia, TOM mo3Bo-
JINJIO U3NeYUTh XPOHUYECKUH peruauBupyoonmi KK
B 54 (83,1%) cinyuyaax. B rpymme namueHToB, KOTOPBIM
JIeyeGHBIN pacTBOP BBOJAWIN Yepe3 KIU3MYy, JaHHBIA
nokasaTeiab cocTaBuia 50%. He 6bUIO 3aperucTpupo-
BaHO HHU OJHOTrO JIETAJIBLHOTO HCXOAa, JUOO CiaydaeB
TSIKEJIBIX OCJIOKHEHUM, CBsA3aHHbBIX ¢ TOM.
PexkoMeHmanuu I JUArHOCTUKU U JjJdedeHusa KU
B Yemckoil Pecry6imke 6bputn msgansl B 2014 [37].
MupoBoe 00IIeCTBO HEOTJIOKHOU XUPYPIrUH BBIITYyCTH-
JI0O pekoMeHpanmu s JedeHua KU cpenu xupypru-
YecKUX nanueHToB B 2015 [19]. B o6oux 1oKyMeHTax
TOdM pekoMeH0BaHaA KaK YacTh JE€YEeHUsS PelUuIUuBU-
pyrtomieit popmbr KM [19,37].

Xupyprudeckoe jedeHue pyapmMuaaHTHOr0o KK
LlesIbF0 HAIIIETO UCCIIEA0BAHMA ObLUIO N3y I€HUE Pe3yIhb-
TATOB XHUPYPTUYECKOTo JedeHUs (yIbMUHAHTHOU
¢opmer KK B ofHOM y4YpemKIeHUM 3a CEMIUIETHUH
Iepuo], a TaKKe OIPeAeJUTh (PaKTOPBI PHUCKA, IIPU-
BOJAIINE K TAMKEIBIM ITOCTIEONePAIOHHBIM OCJIOKHE-
HUAM, BBICOKOH JIETAJTBHOCTHU M HU3KHM ITOKA3aTeJIAM
00II1el BELKNBAEMOCTH.

C XUpPYypPrUYecKOd TOYKMU 3PEHHUA, TOYHOE U CBOEB-
peMeHHoe OoIIpejieJIeHre ITOKAa3aHUuU K olepanuu —
BaKHeWIIasg ¥ KU3HEHHO 3HAYMMas IpobiemMa Iy
nanueHToB ¢ PKK, Tak kak auTepaTypHbIE JAaHHBIE
CBHETEIBCTBYIOT O COINOCTAaBUMBIX ITOKA3aTeIAX
CMEPTHOCTH IPH 3ATATUBAHUN XUPYPTrUYECKOr0 BMe-
ImaTeabCTBA M CMEPTHOCTHIO BOOOIIe 6e3 orrepanuu
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were administered 40 g donor stool, FMT resolved the
chronic recurrent courses of CDC in 54 cases what
corresponded to 83,1% of the success rate. In the
subgroup treated with rectal enema, the success rate
of 50% was achieved. There were no deaths or severe
complications related to FMT.

Guidelines for the diagnosis and treatment of CDI in
the Czech Republic were published in 2014 [37]. The
World Society of Emergency Surgery issued guidelines
for management of CDI in surgical patients in 2015
[19]. Both of them have recommended FMT as apart
of the treatment for the recurrent form of CDI [19,37].

Surgical treatment of fulminant Clostridium
difficile colitis

The aim of our study was to evaluate results of surgical
treatment in patients with FCDC in one institution over
the 7-year period and to reveal risk factors leading to
serious postoperative morbidity, increased mortality,
and low overall survival.

From the surgical point of view, timing is the crucial
issue for FCDC patients in relation to their survival,
because there is an evidence that the mortality
following late surgery compares to the mortality
without surgery [29,38,39]. For this reason, many
authors has been striving to determine the risk
factors for FCDC development [27], the parameters
predicting medical therapy failure [28], and the
risk factors increasing surgical treatment mortality
[29,39,40]. The predictive clinical and laboratory
factors causing fulminant colitis development
among CDI patients have been recorded in a recent
study published by Girotra. They include: old age
(>70 years), preceding CDI, profound leukocytosis
(>18,000/mm3), hemodynamic instability, use of
antiperistaltic medications, and the clinical triad of
increasing abdominal pain, distention and diarrhea
[27]. Kaiser has already presented the parameters
predicting the medical therapy failure: respiratory
and/or renal insufficiency, age greater than 60 years,
peripheral vascular disease, congestive heart failure,
and coagulopathy [28].

The most frequent current operation for fulminant
colitis is a colectomy with end ileostomy. According to
published data, 1-3.8% of patients with CDI undergo
this operation [41-43]. Most published results indicate
the mortality for this operation to range between
30-50% [30].

Some authors have been attempting to determine
precise factors that could predict higher mortality
[29].
Lamontage compared patients hospitalised at the

after colectomy for Clostridium colitis
ICU after colectomy for Clostridium colitis with the

patients hospitalised at the ICU for other conditions.
He recorded the following factors influencing
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[29,38,39]. B cBA3M C 2TUM MHOTHME aBTOPHI CTpe-
MIUIMCBH OIIPENEIUTh JOCTOBEPHBIE (PAKTOPBI PHUCKA
nepexoga KK B ¢yneMuHaHTHyI0 opmy [27], mpe-
JUKTOPBI Hea((PEKTUBHOCTH KOHCEPBATUBHOM Tepa-
nuu Opya 3ToM [28] U daKTOpbl HETATHBHOIO IIPO-
THO3a IOCJIEONepPalMOHHON JeTanbHoCcTH [29,39,40].
B coBpeMEHHOM HCCJIELOBAaHUM, OIyOJIUKOBAHHOM
Girotra M., 611 c)OpMyIMpPOBaHbI OCHOBHBIE IIPO-
THOCTUYECKHE KJIMHHUYECKHe U JabopaTopHble (dak-
TOPBI PHUCKA Pa3BUTUA MOJTHHEHOCHOTO KOJIUTA CPeay
nanueHToB ¢ KM. Cpenu HuX ObUIM: IIOMKHIONM BO3-
pact (>70 nert), sntu3oxn KV B aHamMHe3e, BbIPaKeHHBIN
Jeriroruro3 (>18000/MMm®), HecTabrIbHASA T'e€MOIU-
HaMMKa, [IPEMEHEHHUE IIPerapaToB ¢ aHTUIIEPUCTANIb-
TUYECKUM JIEICTBHEM U KJIMHUYECKad TpUaja B BUJE
ycuneHusa 6oJId B 3KMBOTE, B3AyTHA M auapem [27].
Panee Kaiser A.M. BbIABWI, IIPEAUKTOPbI Heapdek-
TUBHOCTU KOHCEPBATUBHOM Tepaluu: AbIXaTeJbHas
¥ /Wy royeyHas HeJJoCTaTOYHOCTh, Bo3pacT >60 JieT,
3aboseBaHuA IepUdEPUIECKUX COCY/JI0B, 3acTOMHasa
cepZieyHas HeIOCTaTOYHOCTD U Koaryjonatusa [28].
Hawn6osiee pacrpocTpaHéHHasA omnepanusa Ipu Qyiib-
MuHaHTHON popme KK — 3T0 KosKTOMUA ¢ KOHIIEBOM
nneoctomueit. CornacHo onyOIMKOBAaHHBIM JAHHBIM,
aTa omepanus BbInogHseTrca 1,0-3,8% mnanueHTOB
c KU [41-43]. BoibIIMHCTBO JUTEPATyPHBIX NUCTOYHU-
KOB yKa3bIBalOT HA CMEPTHOCTHb IIPU AAHHOH oIlepa-
iy Ha ypoBHe 30-50% [30].

HekoTopsle aBTOPHI IIBITAIXUCH OIIPEAEIUTD JOCTOBEP-
Hbl€ IIPEUKTOPHI JIETAIBHOTO UCXO0/a I10CI€ KOJIDKTO-
vuu ipu KK [29]. Lamontagne F. cpaBHII aniueHToB,
Haxoaamuxca B [IUT nociie onepanuu 1o nosoay KK
n namueHtamMu B IIWT c gpyrumm 3aGoneBaHUSAMM.
OH BpLIENWI claenyioniye GaKkTophl, JOCTOBEPHO BIIU-
Aromye Ha yBeaudeHue 30-JHEBHOM JIETAJIBHOCTU:
YPOBeHb JeHkoruToB >50x 10911, ypoBeHb JaKTaTa
B KPOBH >5 MMOJIb/JI, BO3pacT >75 JeT 1 110K C HecTa-
OWIBHON TeMOAWHAMUKON U HEOOXOJHUMOCTBIO KOp-
peknuu Basorpeccopamu [29].

Salhaimer E. c coaBTopamu o6pa6otan uctopuu 60J1e3-
HU 4796 craruoHapHBbIX 601bHBIX KK. B 199 (4,1%)
HaOII0eHUAX IIpu QyJIBMUHAHTHONU (opMe JieTallb-
HOCTh coctaBwia 34,7%. Cpeayu He3aBUCHUMBIX IIpe-
JVKTOPOB JIeTaJIbHOCTU ObLIU Bo3pacT >70 jeT, BbIpa-
JKEHHBIN JIEMKOIIUTO3 WU JEeUKONeHUA (YPOBEHbD JIeH-
koruToB >35 000x 10°/1 wmm <4000x 10°/1), neid-
KeMoujHasa peaknusa (HewTpoduiasl >10%), cepaed-
HO-JIeroyHasdg HegoctaToyHocTh (MBJI u/wnu npume-
HeHHe BasonpeccopoB). IlokasaTenn BbIKUBAEMOCTU
OBbLIN BBIIIE CPEAU IMAIIMEHTOB, KOTOPbIE HAXOAUINUCH
Ha JIEYEHUU B XUPYPTrUYECKUX OT/AECJIECHUAX 10 CPaBHe-
HUIO C TepaleBTUu4YecKuMHu [40].

CucteMaTH4YeCcKUH 0630p ¥ MeTaaHaIN3 Pe3yIbTaToOB
Trocjie KCTpeHHoH xupyprur CDC 6buUIH OITy6JIMKOBA -
HBI Banghu A. u coaBTopamu [39]. B 0630p 66110 BKJIIO-



increased 30-day mortality: Leukocytosis >50,
lactate >5, age >75, and shock with circulatory
instability with the necessity a support with
catecholamines [29]. Salhaimer et al. reviewed the
records of 4796 inpatients diagnosed with CDC. In
199 with FCDC (4.1%), the in-hospital mortality
rate was 34,7%. Independent predictors of mortality
included age 70 years or older, severe leukocytosis
or leukopenia (white blood cell count >35000x 10°/L
or <4000x10°/L) or bandemia (neutrophil bands
>10%)
ventillation or vasopressors). Survival rates were

and cardiorespiratory failure (artificial
higher among patients who were cared for at surgical
units compared to the non-surgicalones [40].
Systematic review andmeta-analysis of outcomes
following emergency CDC surgery were published by
Banghu et al. [39]. Thirty-one studies were included
that represented data from 1433 patients having
undergone emergency CDC surgery. He concluded
that the strongest predictors for postoperative death
were those related to the preoperative physiological
status: a need for intubation prior to surgery, acute
renal failure, multiple organ failure and shock that
required vasopressors [39].

In our study, 37 patients underwent surgery for
FCDC during the 7-year period that represented
1.89% of all 1956 patients with positive Clostridium
difficile toxin in our hospital during this period.
Their 30-day mortality reached 35,1%. Statistically
significant factors affecting the increased mortality
and incidence of serious postoperative complications
were: mental status changes before surgery (p-value
0,008), the albumin level on the day of surgery <20
g/l (p-value=0,005), and the total serum proteins
level on the day of surgery <45 g/1 (p-value=0,037).
Average white blood cell count in the group of
patients with severe postoperative complications
and deaths (Clavien-Dindo -classification grades
IIIB-V) was 42000x10°/L and in the group with
minor complications (Clavien-Dindo classification
grades I-IIIA) 23000 x 10°/L. This difference reached
statistical significance (p-value=0,013).

Statistically significant factors negatively affecting
the overall long-term survival were: hemodynamic
instability before surgery (p-value=0,035), mental
status changes or artificial lung ventilation with
pharmacological attenuation of consciousness before
surgery (p-value=0,025), the CRP value on the day of
surgery >75 mg/1 (p-value=0,034), the albumin level
on the day of surgery <18,5 g/1 (p=0,007), the blood
urea on the day of surgery >10 mmol/1 (p-value=0,019)
and the serum creatinine on the day of surgery >120
umol/1 (p-value=0,004).

The general recommendation published by Kaiser is
that colectomy should take place before development

veHo 31 ucciieijoBaHuE ¢ JAHHLIMU 0 1433 nmanueHTax,
HepeHecIINX dKCTPEHHyIo omneparuio no mosoay KK.
ABTOpBI NPHUIIUIM K 3aKJIIOYEHHUIO, YTO CaMble BaiK-
HbIE IIOKa3aTesIN JUIS [OCJIeOIIePAIlIOHHON CMEepPTHO-
CTU GBIV CBA3AHHBI C I00IIE€PAIIIOHHBIM COCTOSHUEM
HaIyeHTOB: HeOGXOAMMOCTb YCTAHOBKHU 30HJA IIepef
orepanmeli, ocTpasd Il0YeYHas HeJOCTAaTOYHOCTD,
HOJIMOPTraHHAA HEJOCTATOYHOCTD U IIIOK, HA3HAYECHHE
BasoIpeccopos [39].

B Hamem mcciteJoBaHUU 3a 7-JIETHUI HEpPUOJ, ollepa-
14 no nosoay ®KK 6bL1a BeIToTHeHa 37 aieHTaM,
yTo cocTaBuio 1,89% cpeau 1956 maeHTOB € BBISAB-
JICHHBIM KJIOCTPHUAVAIBHBIM TOKCHHOM B HaIllel 60JIb-
HUIle 3a TOT ke Iepuof. 30-IHeBHAsg CMEpPTHOCTh
B JaHHOU rpymnmne pocturia 35,1%. CTaTUCTHYECKU
3HAQYUMBIMU (PAKTOpaMH, IIOBBIIIAIIUMUA CMEPT-
HOCTh U YACTOTy TSMKEJbIX IIOCJIEONePAMOHHBIX
OCJIOKHEHMM, ObUIM: HapylIeHHs CO3HAHUA Iepej
onepanueil (p=0,008), ypoBeHb aJIbOyMHHA B J€Hb
onepanmu <20 r/i1 (p=0,005) u ypoBeHs o611ero 6eaKa
KpPOBHU B JIeHb onepanuu <45 r/n (p=0,037). YpoBeHb
JIEMKOLITOB B TPYIIIE MAIl€HTOB C TAMKEIBIMU I10CIIe-
OIlEPAIIIOHHBIMM OCJIOKHEHUSAMH U CMepPTeIbHBIMU
ciaydaamu (mkana Clavien-DindollIB-V), B cpeaHewm,
coctaBwiI 42000 x 10°/71 11 B rpyIIie ¢ He3HAYUTEIbHBI-
MU ocjoxkHeHuAMU (o mrane Clavien-Dindol-IIIA) —
23000x 10°/71 (p=0,013).
JloctoBepHBIE (DAKTOPHI
o0IIell OTAAJIEHHON BBIEKHNBAEMOCTH OBLIM: HECTa-

HEraTuBHOTIO IIPpOrHoOo3a

OuIbHaA reMoAUHAMUKA nepes onepanueii (p=0,035),
HapylLIeHHe CO3HAHHUA WJIM HaxXOKJEHHUE IallueHTa
Ha VBJI ¢ ¢papmaxrosiornyeckod cefamuei 1o omepa-
muu (p=0,025), ypoBeHb C-peakTHBHOro 6esIka B IeHb
onepanmu >75 mr/n (p=0,034), ypoBeHb anb0yMHHA B
neHb ontepanuu <18,5 /1 (p=0,007), ypoBeHb MOYEBU-
HBI KPOBH B JIeHb oniepanuu >10 Mmons/i1 (p=0,019) u
KpeaTUHUH CBIBOPOTKU KPOBHU B JIeHb olepanuu >120
MEMOJIb/ 1 (p=0,004).

OCHOBHOU BBIBOJl, K KoTopoMy mpuién Kaiser A.M.,
COCTOUT B TOM, YTO [JI1 CHUIKEHUS JIETAIBHOCTH IIPU
DKK, KoJIsKTOMUSA AOKHA OBITH IIPOU3BEAEHA 10 pa3-
BUTHUA IIIOKA, TPeGYIOIero NprUMeHEeHUs BasoIpec-
COpPOB, Pa3BUTHUA [bIXaTeJIbHONM HEJIOCTATOYHOCTH,
HOYEYHOH HEJAOCTATOYHOCTU, HOJMOPraHHOW IucC-
(GYHKIIMM 1 HapylIeHuM co3HaHu4 [28].

HekoTopble iuTepaTypHble HWCTOYHHKU OTMEYAIOT
OIIpEIEJIEHHYI0 KOPPEJIAIIIIO MEKAY IIPOJOIHKUTETBHO-
CTbIO KOHCEPBATHUBHOIO JIEYEHUs IO OIl€paIlH U IIPO-
JIOJKUTEIbHOCTBIO TOCIUTAIU3AINN C ITOCIEAyIoIe
CMEPTHOCTBIO IIOCJI€ KOJIIKTOMHUM. B mcciaenoBaHUU
Lamontage F. y nanimeHToB ¢ JyINTEIbHOCTbIO JIEYEHUA
<6 [HeU [0 ollepaluyd CMEPTHOCTH ObLiIa JOCTOBEPHO
Heke [29]. Halabi W.J. 1 coaBTOpBI OKa3aad, UTO
y HaIlMEeHTOB, IEPEHECIINX KOJIIKTOMHUIO B TEUYE€HUE
NEePBBIX 2 AHEH MocJe roCIUuTaIn3ai, obliia caMas
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of the shock requiring vasopressors, respiratory
failure, renal failure, multi-organ dysfunction, and
mental status changes to reduce the mortality of
FCDC [28].

Some reports note certain correlation between the
length of conservative treatment prior to surgical
procedure and the length of hospitalization to the
subsequent mortality of colectomy. In the Lamont
age study, patients with fewer than 6 days of medical
therapy prior to surgery had lower mortality rate
[29]. Halabi
who underwent colectomy within the first 2 days

et al. substantiated, that patients
of hospitalization had the lowest mortality when
compared with colectomy surgery on the hospital days
3-8 (a higher mortality) as well as after the hospital day
8 (the highest mortality) [44]. Although the timing of
surgery remains unclear, Ferrada et al. affirmed that
the surgical treatment was indicated in most cases
between the 3and 5" day after CDI diagnosis among
patients who had been getting worse or had not been
clinically improving [45].

In our study, an operation was in most cases carried
out on the 2™ or 3™ day after the first surgical referral
and six days after the first symptoms of CDI in the
mean.

The current operation of choice among patients with
FCDC or toxic megacolon is a total colectomy with
the end ileostomy. There are references confirming
better results with this kind of operation than with
segmental resections in the literature. The work
published by Koss recorded 11% mortality after
colectomy for FCDC, whilest 100% of patients who
underwent only segmental resection died [46]. These
results were confirmed by Ali on a large group of
patients [47].

Our patients underwent 6 total colectomies and 29
subtotal colectomies with the end ileostomy and no
segmental resections were done. The axial ileostomy
was initiated in 1 case of a female patient who had
undergone numerous abdominal operations. It was
not possible to release and remove the colon due to
many adhesions in her. The caecostomy was made
in 1 female patient with hard to-be seen macroscopic
affection of the colon and mucosa. Both patients then
continued with intravenous application of vancomycin
and metronidazole. Both, however, had the recurrence
of Clostridium enterocolitis after the treatment. The
patient after ileostomy died 40 days after the first
operation. The patient with the caecostomy had a
history of 2 recurring Clostridium enterocolitides
and died from urosepsis 3 months after the initial
operation. Continuity of the digestive system was
restored in 6 patients that survived out of 12 (32,4%).
The average duration of ileostomy was 10.2 months
(range, 4-24 months).
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HHU3KaA CMEPTHOCTb IIpU CPAaBHEHUM C KOJISKTOMUEM
cycTta 3-8 [HeU B cTalloHape, a Takixke Imocie 8 JHA
B cTalnuoHape ObUIM IIOJIy4YeHbl Haubojee BBICOKHE
IoKa3aTeln JIeTaIbHOCTU [44]. XoTa onTUMaIbHOE
BpeMs oIlepalluy A0 CHUX He AcHo, Ferrada P. u coas-
TOPBI YCTAHOBUJIU, UYTO XUPYPrUUecKoe JIeYeHNe IToKa-
3aHO B GOJBIIMHCTBE CIy4aeB MekAy 3 U 5 JHAMHU
rocJjie ycTaHoBJIeHUA aquarHosa KU cpeay nmanueHTosB,
COCTOSIHME KOTOPBIX YXyAIIIAJIIOCH WIN e KINHUYECKU
He yJIydIasnocsk [45].

B HareM uccie1oBaHAU onepanusa Oblia B GONBIITNH-
CTBe C/yyaeB BBINOJHEHA Ha 2 WIM 3 JeHb Iocie
IIEPBUYHOI'O0 OCMOTpA XUpPypra U, B CPeJHEM, CIIyCTs
6 AHel nocie IepBbIX CUMIITOMOB 3a001€BaHUs.
Onepanusa Bei6opa cpenu namueHToB ¢ OKK win
TOKCUYECKHUM MEraKoJIOHOM SBJIAeTCA TOTaJlbHasd
KOJISKTOMMSI C KOHIIeBOM miaeocToMueil. B murepatype
UMeEIOTCA JaHHBbIE, MOATBEP:KAAIOIINE, YTO Jydllne
pe3yabTaThl JOCTUKUMBI IIPU 3TOM BHJI€ BMeIlaTelb-
CTBa II0 CPABHEHMIO C CETMEHTAPHBIMU PE3€KIUAMHU.
B pa6ote Koss K. 6puta 3adpurcupoBaia 11% cmepTt-
HOCTb Iocsie Kosakromuu nnpu ®KK, B To BpeMsa Kak
Bce 100% mnanmeHToOB, IIEPEHECIINX CETMEHTAPHYIO
PE3EKIMI0, YMEPJIU II0Cje oneparuu [46]. OTH pe3yib-
TaThl ObUIN TOATBep:AeHBI Ali S.O. Ha 6oJbIlieli Ipym-
e IalueHTosB [47].

Harrmm nanyeHTsI IepeHecIn 6 TOTaIbHBIX KOT9KTOMUMN
U 29 cy6TOTaTBHBIX KOJTIKTOMUMN C KOHIIEBOM HJIEOCTO-
muen. Hu ofHOM cerMeHTaIbHON Pe3€KIIU BBIIIOTHEHO
He 6but0. [IpoKCHMasIbHAA WIeOCTOMUSA ObLIA IIPOBE/e-
Ha B 1 ciyJae y HarieHTKH, KOTopas ITlepeHecIa MHOTO-
YHUCJIEHHBIE Oolepalyii Ha OGPIOITHON IIOJIOCTH Uy Heé
He ObLIO BO3MOYKHOCTH MOOMIN30BaTh U YIQIUTD TOJI-
CTYIO KUIIIKY M3-3a BEIPAYKEHHOI'0 CIIA€YHOTo IIpoliecca.
IlexkocToMa 6bUIa BBIIOIHEHA 1 HAIMEHTKE C TPYIHO
Pa3IMYUMBIM MaKPOCKOIIMYECKUM IOpasKeHUEeM CJIU-
3UCTOM OOOJIOUKU TOJICTOM KHHIIKKU. O6e IarfieHTKU
MIPOAOIAAIN MOTyYaTh BAHKOMUIIUH ¥ METPOHUAA30II.
Y obeunx, ofHAKO, ObLI PEIUIUB KJIOCTPUAHATIBLHOTO
SHTEPOKOJINTA TToCIe JiedeHus. [lareHTRa mocie uie-
OCTOMHMHM CKOHYasIach coycTd 40 AHeH Iiocie IepBoi
omepanuy. IlanmeHTKA C IIEKOCTOMOH IlepeHecia 2
peluAnBa KJIOCTPUANAIBHOIO dHTEPOKOJIUTA U CKOH-
4Jajack OT ypoceIcuca CIycTs 3 Mecsla Iocje IepBoi
ornreparuu. EecrectBeHHbIN naccaxk o KT 6bu1 Boc-
cTaHOBJIEH Y 6 (32,4%) n3 12 BBUKUBIINX ITAIIMEHTOB.
CpenHAA MPOJAOLKUTEIBHOCTh KU3HU C WJIEOCTOMOM
cocrasmia 10,2 (4-24) mecA1ieB.

Neal M.D. mpeajioKui albTepHATUBHOE pelIeHue, IIpu
KOTOPOM TOJICTasl KHUIIIKA He yJaIAeTcs, HaKIaJbl-
BaeTcs IPOKCHMaJIbHAA WJIEOCTOMA JIAIIapOCKOIIIYe-
CKMM JOCTYIIOM, @ B IIOCJIEOIIEPAI[IOHHOM IIepHO/jie
OPOBOAUTCA HOPOMBIBAaHUE OTKIIOYEHHOU TOJICTON
KUIITKN PACTBOPOM ITOJIM3THUIEHTTIUKOJIA HIN COJIEBOTO
pacTBopa U C MOCJEAYIOINIUM BBEJEHHEM B TOJCTYIO



An alternative colon-preserving solution, during
which the axial ileostomy is established using
laparoscopy with perioperative colonic lavage with
the solution of polyethylene glycol or, alternatively,
of electrolyte solution followed by vancomycin
lavages, was published by Neal. There, the mortality
decreased to 19% and the colon was preserved in
93% of the patients [26]. However, the 2015 practice
recommendations of the American Society of Colon
and Rectal Surgeons consider the evidence available
about this surgical approach weak and recommend
caution when contemplating its application [48].

CONCLUSION

Clostridium difficile associated colitis is potentially
a life-threatening disease. The fulminant form
of CDI often requires early surgical intervention,
as any delay may result in an increase of both
the morbidity and mortality. Colectomy with the
end ileostomy is currently the favoured surgical
method
Colectomy should be performed before the shock

in patients with the fulminant form.

has developed that requires vasopressors. Early
surgical intervention can reduce FCDC mortality
resulting from the respiratory failure, renal failure,
multi-organ dysfunction, and mental status changes.
Recurrence of the disease remains a challenge in any
conservative CDI treatment. FMT, however, has been
currently proven as very efficient, save and integral
part of the recurrent CDI treatment.
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