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Aim: the clinical practice guidelines intended for gastroenterologists, internal medicine specialists, infectious dis-
ease specialists, general practitioners (family doctors), coloproctologists, surgeons and endoscopists present mod-
ern methods of diagnosis, prevention and treatment of C. difficile-associated disease.

Key points. C. difficile-associated disease is a disease that develops when the diversity of the intestinal microbi-
ota decreases and C. difficile excessively colonizes the colon, the toxins of which damage the intestinal muco-ep-
ithelial barrier, followed by the development of inflammation in the colon wall, with diarrhea being a characteristic
clinical manifestation. The clinical presentation of the disease can vary from asymptomatic carriage, mild to moder-
ate diarrhea that resolves on its own, to profuse watery diarrhea and pseudomembranous colitis with development
of life-threatening complications. The diagnosis of C. difficile-associated disease is based on an assessment of the
clinical presentation, medical history, an objective examination of the patient and laboratory stool tests. The disease
severity is determined by clinical symptoms and laboratory findings. Additional diagnostic methods that are used
according to indications and contribute to the assessment of severity include endoscopy of the colon and abdomi-

Poc sypH ractposutepoJt rematon koaonpokros 2023; 33(3) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(3) 85



Clinical guidelines / Knunnueckne pekoMeHmaInm www.gastro-j.ru

nal cavity imaging methods. Treatment should be initiated in cases of characteristic clinical presentation of C. diffi-
cile-associated disease and positive laboratory stool testing. The choice of drug and treatment regimen depends on
the severity of the episode, the presence of complications, and whether the episode is initial, recurrent, or reinfection.
Conclusion. Determination of target groups of patients for the diagnosis of clostridial infection is important in pre-
venting overdiagnosis and subsequent unnecessary treatment. Timely diagnosis and treatment of C. difficile-associ-
ated disease help avoiding the development of life-threatening complications and improve the prognosis and quality
of life of patients.

Keywords: C. difficile-associated disease, pseudomembranous colitis, intestinal microbiota, antibiotic therapy, fe-
cal microbiota transplant
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Lenb: B KNIMHNYECKNX PEKOMEHAALUMAX, NPEeAHA3HAYEHHbIX L)1 Bpayen-raCTpo3HTEPOSI0roB, Bpavyen-TepanesTos,
Bpayel-nHOEKLNOHNCTOB, Bpayei obLLEel NPakTUKN (CEMEHbIX Bpayel), Bpayein-KononpoKTOoroB, Bpaye-xm-
PYpPros 1 Bpayern-aHA0CKONMCTOB, NPeacTaB/ieHbl COBPEMEHHbIE METOAbI ANArHOCTUKN, MPOMUIAKTUKA N JIeHEHUS
C. difficile-accounnpoBaHHO 60N1e3HN.

OcHoBHOe copepxaHue. C. difficile-accoummpoBaHHas 60ne3Hb — 3aboneBaHNe, PA3BUBAIOLLEECS NMPU CHUXE-
HUW pa3HO0bPa3uns KNLLEYHOM MUKPOOUOTLI U N3BLITOYHONW KonoHn3auuun C. difficile, TOKCVMHbI KOTOPOU BbI3bIBAOT
NoBPEXOEHNE CIIN3UCTO-3NUTENNANBLHOIo 6apbepa C NOCNeAyOLWM Pa3BUTUEM BOCMANIEHNSI B CTEHKE TOJICTOM
KULLKW, a XapakTepHbIM KJIMHUYECKUM NPOSIBIEHVMEM CNYXUT anapes. KnuHnyeckas kapTuHa 3aboneBaHns MOXeT
BapbMpoBaTb OT OECCUMMNTOMHOIO HOCUTENBLCTBA, JIEFKON UM YMEPEHHOW AMapeu, Kynupylouwlencs caMocTos-
TeNbHO, A0 0OWNILHOV BOASHWUCTON Auapen, NceBooMeMOPaHO3HOro KoMMTa C PasBUTUMEM XU3HEYrpoXaroLmx
ocnoxHeHnin. JuarHoctuka C. difficile-accounmnpoBaHHoOi 601€3HN OCHOBAHA Ha OLEHKEe KITMHUYECKOW KapTUHbI
3aboneBaHns, JaHHbIX aHaMHe3a, 0O bEKTMBHONO OCMOTPa NnauueHTa 1 nabopaTopHoro obcnenoBaHns 06pasLoB
kana. TaxecTb 3aboneBaHNs ONPeLensieTcs KIMHUYECKUMY CUMITOMaMu U AaHHbIMK nabopaTopHoro obcneno-
BaHus. K JONONHUTENBHBIM ANarHOCTUYECKUM METOLAM, BbIMOJHAIOWMMCS MO NOKa3aHUsAM U CMoCOOCTBYOLLMM
OLEHKE CTENEeHU TAXECTU, OTHOCHATCH 3HAOCKOMUYECKOE MCCliefoBaHMe TONCTOM KULLKM M MeToAbl BU3yanusa-
LMmM 6GpioLLIHOM nonocTu. JleyeHne crenyeT HasHavyaTb B Clyvasix XapakTepHOW KnvHudeckor kapTuHbl C. difficile-
aCCOoLMMPOBaHHOM 60/1IE3HM 1 MOJIOXKUTENBHbIX PE3YNLTATOB 1ab0paTOPHOro TECTUPOBaHNS 00pasLLoB cTyna. Bbl-
60op Npenaparta N CXEM JIEHEHUS 3aBUCUT OT CTEMEHW TSXECTU 3NM304a, HAJIMYMS OCIIOKHEHUIA N TOrO, SBNSETCS
JIN 3aNN30[4, NEPBUYHbLIM, PELIMOMBOM WU PENHOEKLMEN.

SakmoueHue. OnpeneneHve ueneBbix rpynn NaunMeHToB 4189 AUArHOCTUKU KIOCTPUAMANBHON NHDEKLMN NMEET
BaXHOE 3HaYyeHne B NPefoTBPaLLEHUN TMNEPANArHOCTMKM M Nocnenyowero Heo6oCcHOBaHHOroO fievyeHusi. Ceoe-
BPEMEHHas anarHocTuka un neveHuve C. difficile-accoummnpoBaHHon 601€3HM MO3BONSAT N3bexaTb Pa3BUTUS XN3He-
YrPOXatoLLMX OCJIOKHEHNN 1 YNYYLLINTL MPOrHO3 U KA4E€CTBO XMU3HW MNaunNeHTOB.

KnioueBble cnosa: C. difficile-accounnpoBaHHas 60J1€3Hb, NICEeBAOMEMOPAHO3HbIN KOJIAT, KMLLEYHAs MUKPOOMOTa,
aHTMbGaKTepuanbHasa Tepanus, TpaHcnaaHTaums gekanbHO MUKPOOUOTHI

KoHdnukT HTEepecoB: aBTopbl 3a8BNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana umtuposanus: MeawkuH B.T., Jlawenko O.C., OpankuHa O.M., Anekceesa O.I1., Anekceerko C.A., Angpees [1.H., bapaHos-
ckmin A.1O., lTonowanos O.B., XXene3Hosa H.B., 3onbHukosa O.10., Knaputckas U.J1., KopoyaHckas H.B., JlanvuHa T.J1., Maes N1.B.,
MacnennukoB P.B., Masun PRI, Maenos IN.B., MNepekanuHa M.B., NMucapenko H.A., MNoBTopeiiko A.B., MNMonyaktoBa E.A., Cekpe-
Tapesa JI1.A., TkaueB A.B., TpowkuHa K0.M., TpyxmaHos A.C., YnbsHuH A.U., dunatosa C.I%, LykaHos B.B., LUndpuH O.C. Mpak-
TUyeckme pekoMeHaauum HayyHoro coobliectsa no coaeicTBMIO KIMHNYECKOMY M3yYeHuio Mukpobroma yenoseka (HCOMM),
Poccuiickoli ractpoaHTeponoruydeckoi accoumnaumm PIA n Poccuiickoro obuiectsa no npodunaktTike HemH@eKLMOoHHbIX 3abosie-
BaHWIA MO AnarHocTuke v nedeHuio Clostridioides difficile (C. difficile)-accoummnpoBaHHON 601e3HU Yy B3POCbIX. POCCHinckmii xxypHar
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The main etiological factor in the devel-
opment of C. difficile-associated  disease
is Clostridioides difficile (C. difficile), a
gram-positive, obligate anaerobic, spore-forming
bacillus. In 2016, there was an official reclas-
sification, according to which Clostridioides
difficile was reclassified as a separate species,

1. Brief information on the disease
or condition (group of diseases or
conditions)

1.1. Definition of the disease or condition
(group of diseases or conditions)
Clostridioides difficile (C. difficile)-

associated disease is a disease that develops when
the diversity of the intestinal microbiota decreas-
es and C. difficile excessively colonizes the colon,
the toxins of which damage the intestinal muco-
epithelial barrier, followed by the development
of inflammation in the colon wall, with diarrhea
being a characteristic clinical manifestation [1].

Pseudomembranous colitis is a severe non-spe-
cific inflammatory disease of the colon, resulting
from damage to the epithelium and a decrease in
the blood flow to the mucous membrane. Its char-
acteristic sign is fibrinopurulent plaques on the
mucous membrane of the colon [2—3].

1.2. Etiology and pathogenesis of the disease
or condition (group of diseases or conditions)

which has taxonomic and phylogenetic differ-
ences from other representatives of the genus
Clostridium [6, 7]. Non-toxigenic and toxi-
genic C. difficile strains were described. Non-
toxigenic ones belong to ribotypes 847 and 032
and do not cause inflammation of the colon
mucosa. Toxigenic strains can cause the devel-
opment of C. difficile-associated disease. There
are several toxigenic strains belonging to ribo-
types 014, 015, 078, 244 and 027. Among them,
ribotypes 027 and 078 are the most clinically
significant and associated with severe forms of
clostridial infection [8—10].

The main route of infection transmission
is fecal-oral, and potential reservoirs include
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asymptomatic carriers, infected patients and
those ones treated earlier, contaminated envi-
ronments, including surfaces (furniture, phones)
and medical equipment [1, 5, 10, 11].

The life cycle of C. difficile involves spore
germination to form vegetative cells, reproduc-
tion followed by the production of toxins, and
ends with reverse formation of spores, which are
necessary for transmission between hosts and
preservation in the external environment. The
spores can survive for several months and are re-
sistant to heat, antibiotics, and gastric acid pH
(5 or less). Vegetative forms of C. difficile can
only survive in the gastric contents at pH equal
to or greater than 5.

Spore maturation to vegetative forms occurs
in the distal small intestine and large intestine
due to the combined effect of primary bile salts
(cholate, taurocholate, glycocholate, deoxycho-
late) and L-glycine. Secondary bile acids (de-
oxycholic acid and lithocholic acid), on the
contrary, inhibit spore maturation and toxin
production. Calcium ions (in vivo) contribute
to the activation of signaling pathways that
trigger spore germination, while inefficient ab-
sorption of calcium in the intestine increases the
risk of developing C. difficile-associated disease
[11, 12].

The gastrointestinal tract (GIT) is the natural
habitat of toxigenic and non-toxigenic C. diffi-
cile strains in most newborns (15—70 %). Over
time, when the microbiota composition becomes
stable under the influence of natural factors,
commensal microorganisms become predominant
and provide a protective environment against
toxigenic C. difficile strains due to competition
for nutrients, synthesis of short-chain fatty ac-
ids (SCFA), bacteriocins, antimicrobial peptides
and secondary bile acids. However, about 5 %
of the adult population is colonized by toxigenic
C. difficile strains [5, 11, 13].

But colonization of C. difficile does not al-
ways lead to the development of clinical symp-
toms or the disease, and it may remain as-
ymptomatic. The composition of the intestinal
microbiota in asymptomatic individuals is simi-
lar to that in healthy individuals. It is assumed
that the daily risk of transition from asymptom-
atic colonization to C. difficile-associated dis-
ease decreases over time, which may be mediated
by the reaction of the adaptive immune system,
manifested by an increase in an anti-toxin A and
B serum antibody titer [1, 5].

Risk factors for clostridial infection may be
related to the patient’s condition (e.g., immune
status, polymorbidity), exposure to C. difficile
spores (hospitalization, stay in residential care
settings), and disruption of the intestinal micro-
biota (use of antibiotics, other medicinal prod-
ucts, surgery).

A change in the composition of the intestinal
microbiota, primarily when taking antibacterial
drugs, leads to colonization of the colon by toxi-
genic C. difficile strains, which is considered
the first stage of infection. Other risk factors
associated with changes in the composition of
the intestinal microbiota include age > 65 years,
use of proton pump inhibitors (PPIs), comor-
bidities (inflammatory bowel disease (IBD), di-
abetes, obesity) [5, 13]. The main changes in
the composition of the intestinal microbiota
are a decrease in its diversity, a decrease in the
number of Ruminococcaceae, Bifidobacterium,
Faecalibacterium and an increase in the num-
ber of Proteobacteria, Bacteroidetes and
Clostridium spp., which increases the risk of
developing C. difficile-associated disease by
10 times [1]. The pathogen itself is not invasive,
its virulence is due to the production of toxins A
(TedA) and B (TedB), as well as enzymes such
as collagenase, hyaluronidase and chondroitin
sulfatase [11]. Traditionally, toxin A has been
considered an “enterotoxin” that plays a domi-
nant role, disrupting the integrity of the intes-
tinal mucosal barrier and allowing toxin B, the
“cytotoxin”, to enter the enterocytes and lam-
ina propria, exhibiting toxic effects. However,
more recent evidence suggests that both toxins
are capable of causing damage to the colon wall
through direct destruction of epithelial cells and
zonula occludens.

An increase in the permeability of the intesti-
nal mucosal barrier contributes to the activation
of the innate immune response and the produc-
tion of pro-inflammatory cytokines, followed by
apoptosis and necrosis of epitheliocytes. The dis-
ruption of the intestinal barrier, combined with
the activation of the immune system, stimulates
increased fluid secretion. Toxin B is thought to
have a more potent pro-inflammatory activity
and may cause more severe disease than tox-
in A, but both toxins can cause symptoms inde-
pendently. The hypervirulent C. difficile strain
NAP1/B1/027 is characterized by increased
production of toxins A and B, and also produces
a special binary toxin. The binary toxin is con-
sidered an “enterotoxin” and is able to increase
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the virulence of C. difficile in the presence of
toxins A or B, inducing colonization of the patho-
gen, the production of pro-inflammatory cyto-
kines, and suppressing the protective eosinophil-
ic response of the host. The production of this
toxin, in addition to C. difficile toxins A and B,
is associated with severe disease, higher mortal-
ity, and the risk of recurrence. Severe cases of
C. difficile-associated disease caused by a strain
that produces only a binary toxin have been
described [3, 5]. Impaired immune response to
C. difficile toxins, as well as new exposure to
spores are considered to contribute to disease
recurrence [5, 8]. C. difficile strains associated
with the development of hospital and communi-
ty-acquired infections do not differ [14, 15].

Toxigenic C. difficile is also the best known
etiological factor in pseudomembranous colitis,
which occurs in more severe C. difficile-associ-
ated disease. However, C. difficile-associated
disease and pseudomembranous colitis are not
interchangeable terms. Other infectious agents
(St. aureus (Staphylococcus aureus), E. coli
(Escherichia coli), cytomegalovirus, cryptospo-
ridium), medicinal products (non-steroidal an-
ti-inflammatory drugs (NSAIDs), chemotherapy
drugs), certain diseases of the colon (microscopic
colitis, inflammatory bowel disease (IBD), isch-
emic colitis) and systemic vasculitis (Behcet’s
disease) can also be possible etiological factors
of pseudomembranous colitis. The disease de-
velops due to a decrease in oxygenation, dam-
age to the colon epithelium and impaired blood
flow to the mucosa, followed by the formation
of pseudomembranes on the mucosa, consisting
of necrotic epithelial cells, fibrin, mucus and
leukocytes [2—5].

1.3. Epidemiology of the disease or condition

(group of diseases or conditions)

C. difficile is the leading cause of diarrhea
in hospitalized individuals. At the end of the
20th century, the incidence of C. difficile-
associated disease increased in many countries
of the world and it is currently one of the most
significant hospital-acquired infections [5].

C. difficile infection can manifest with a
wide range of clinical signs, from asymptomatic
carriage to mild to moderate diarrhea and fulmi-
nant life-threatening colitis [15, 16].

In the first days of hospitalization, the fre-
quency of C. difficile infection with possible
development of clinical symptoms of the dis-
ease ranges from 2.1 to 20 % and increases with
the length of hospital stay. After one month of

hospital stay, the infection rate can increase up
to 50 %. However, only 25—30 % of colonized
patients develop diarrhea [5]. The prevalence of
asymptomatic carriage among healthy individ-
uals, hospitalized patients, and long-term hos-
pitalized patients is < 2 %, 3—26 % and 5-7 %,
respectively [10]. The probability of C. difficile
infection in an uncolonized healthy person in a
healthcare facility is 2.3 %, in a long-term care
facility — 0.37%, and outside a healthcare facil-
ity — 0.12 %. The probability of infection of a
healthy non-colonized individual from a patient
with C. difficile-associated disease outside a
healthcare facility is 0.1 %, and from an asymp-
tomatic colonized person — 0.05 % [15].

The increase in morbidity and the devel-
opment of more severe forms of C. difficile-
associated disease and mortality at the end of
the 20th century are due to the emergence of the
epidemic hypervirulent strain NAP1,/B1,/027,
while other strains were detected in asymptom-
atic carriers [10, 15]. The risk of infection recur-
rence is 10—35 % with a subsequent increase in
the risk of recurrence up to 65 % after each epi-
sode. Up to 75—85 % of recurrences of C. diffi-
cile-associated disease are associated with an ex-
cessive increase in colony-forming units (CFU)
of the same strain. Reinfection is caused by a
new strain [10, 15, 17].

In the Russian Federation, C. difficile infec-
tion was detected in 34.4 % of cases of antibiot-
ic-associated diarrhea in patients in multidisci-
plinary hospitals in St. Petersburg [18].

In general, there is currently a decrease and
stabilization of the overall incidence of C. dif-
ficile-associated disease worldwide, which is ex-
plained by the rapidly declining prevalence of
the hypervirulent strain NAP1,/B1,/027 due to
improved diagnostic algorithms and treatment
regimens, as well as expanding rational antibi-
otic use programs. The total number of cases
of C. difficile-associated disease worldwide de-
creased from 476,400 in 2011 to 462,100 in 2017.
In the United States, 223,900 cases of C. diffi-
cile-associated disease and 12,800 deaths were
reported in 2017. Nevertheless, overall mortality
related to C. difficile-associated disease is esti-
mated at 5 %, while mortality due to its compli-
cations reaches 15—25 %, and in intensive care
units — up to 34 % [5, 13, 15]. The total number
of cases of recurrence of C. difficile-associated
disease has also decreased and remains stable.
For example, in the US, this figure decreased
from 93,400 to 69,800 between 2011 and 2017.
However, the past decade has seen an increase
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in community-acquired C. difficile infection [8,
10, 19], which accounts for 10—43 % of report-
ed cases of C. difficile-infections [8, 10, 15].
According to the latest data in the United States,
the incidence of community-acquired C. difficile-
associated disease increased from 52.88 per
100,000 population in 2012 to 65.93 per 100,000
population in 2017. In Canada, this rate in-
creased over 2005—2015 from 6.09 to 9.56 per
100,000 population per year [15, 20]. Patients
with community-acquired infection tend to be
younger (mean age — 50 years), have lower mor-
tality rates (0.07 %), and a significant proportion
(36 %) have no history of antibiotic use [15].
Thus, the expansion of risk groups for C. dif-
ficile infection both among patients and among
healthy individuals, the possible development
of complications, including fatal ones, the con-
tinuing risk of recurrence and reinfection, rath-
er high rates of morbidity, mortality, and the
growth of community-acquired infection deter-
mine the relevance of studying preventive and
therapeutic measures for this disease [15, 16].

1.4. Characteristics of coding the disease
or condition (group of diseases or conditions)
according to the International Statistical
Classification of Diseases and Related
Health Problems

A04.7 Enterocolitis caused by Clostridium difficile

1.5. Classification of the disease or condition

(group of diseases or conditions)

There is no generally accepted classification
of C. difficile-associated disease.

Depending on the relationship of the onset
of symptoms with the provision of medical care
and/or hospital stay, community-acquired and
hospital-acquired infections are distinguished.
Hospital-acquired infection with C. difficile is
characterized by onset of symptoms on day 4
after hospitalization and beyond. Community-
acquired infection is manifested by development
of symptoms outside the hospital. The onset of
symptoms within 4 weeks of discharge is consid-
ered a community-acquired, healthcare-associat-
ed C. difficile infection. The onset of symptoms
within the first 48 hours of hospitalization or at
least 4 weeks after discharge is considered spo-
radic community-acquired C. difficile infection.
This distinction focuses on the risks of devel-
oping clostridial infection, which is important
from an epidemiological point of view [8, 10].

Depending on clinical symptoms, their sever-
ity and the presence of complications, asymp-
tomatic carriage of C. difficile, mild/moderate
and severe/complicated C. difficile-associated
disease are distinguished [1, 5, 10, 21]. There
are currently no validated criteria for assessing
the severity of C. difficile-associated disease
[10, 21]. Mild/moderate C. difficile-associat-
ed disease is usually characterized by diarrhea
without signs of systemic infection [21]. Severe/
complicated C. difficile-associated disease is
characterized by fever (> 38.5 °C), leukocyto-
sis (> 15 x 10°/L) and elevated creatinine level
(> 1.5 mg/dL) [10]. Table 1 summarizes the
main signs that allow distinction between the
different severity grades of clostridial infection.

Depending on the time of onset of symptoms
and their relationship with previous episodes
of clostridial infection, an initial episode, re-
currence and reinfection are distinguished. An
initial episode of C. difficile-associated dis-
ease is characterized by the onset of symptoms
in combination with a positive diagnostic test
for C. difficile toxins and no evidence of clos-
tridial infection within the preceding 8 weeks
[10]. Recurrence of C. difficile-associated dis-
ease is characterized by the onset of symptoms
and a positive test after temporary resolution
of symptoms with standard treatment of the
initial episode in the previous 2—8 weeks, but
most often within the first week after treatment
[10]. Reinfection with C. difficile is occurrence
of symptoms and a positive stool test for toxins
with the standard treatment of the initial epi-
sode, associated with infection with a new strain
of C. difficile. The time threshold for distin-
guishing between recurrence and reinfection is 8
to 20 weeks [8, 10, 15].

1.6. Clinical presentation of the disease

or condition (group of diseases or conditions)

The clinical presentation of C. difficile-asso-
ciated disease can vary from asymptomatic car-
rying, mild or moderate diarrhea that resolves
on its own, to profuse watery diarrhea and
pseudomembranous colitis with development of
life-threatening complications [5, 15, 16, 21]
(see Table 1).

The main clinical symptom of C. difficile-as-
sociated disease is diarrhea (=3 episodes of loose
stools, type 6—7 on Bristol stool chart, within
24 hours) [8].

C. difficile can affect any part of the colon,
but it more often colonizes the distal parts [5].
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Table 1. Manifestations of C. difficile-associated disease depending on its severity [8, 10, 22—26]
Tabauya 1. Tpossaenus C. difficile-acconunpoBaHHoii GOJIE3HN B 3aBUCHMOCTH OT TSIKECTH ee Tede-

nug [8, 10, 22—26]

Course of the disease
Teyenue 3a60/1eBaHUs

Main criteria
OcHOBHbIE KPUTEPUH

Secondary signs**
JlonmosHuTeIbHbIE TIpU3HAKK ™ *

Asymptomatic carriage

Absence of diarrhea when carrying
a toxigenic C. difficile strain and/

Jlerkoe / yMepeHHOIT
TSDKECTH

including those associated with abdom-
inal pain

Jnapest (Heodopmiennblii cryn > 3 pa3s
B cyTKH, THI 6—7 1m0 Bpucrombckoit
IKaJe), B TOM YKCJIe B COUETAHMM ¢ GOJIBIO
B JKIBOTE

BeccnmnromHoe or presence of toxins in stool samples
HOCHUTEJIbCTBO OrcyTcTBUe uapeu 1pu HOCUTENbCTBE

tokcurentoro mramma C. difficile n/wm

HAJIMYUU TOKCHHOB B 06pasIiax Kaja

Diarrhea (loose stools > 3 times a day, |— mucus in the stool
Mild/moderate type 6—7 on the Bristol stool chart), — white blood cells < 15 x 10°/L

— creatinine < 1.5 mg/dL

— positive fecal occult blood test

— nausea

— decreased appetite

— low-grade fever may be observed, moder-
ate tenderness on palpation of the abdomen,
nonspecific erythema on endoscopic exam-
ination

— TIPUMECh CJU3H B CTY.JIE,

— sefikoruTbl < 15 x 10°/11,

— kpeatunuH < 1,5 mr/ 1,

— TIOJIOKUTEIbHBI TECT HA CKPBITYI0 KPOBb
B KaJe,

— TOIIHOTA,

— CHUKEHHe alllleTuTa,

— Moxer HabaoaaThes CyOdebpuIbHas
JIIXOPajIKa, yMepeHHast 6OJEe3HEHHOCTD

[PH TTAJIbIIAI[MK JKUBOTA, HeCTennduIecKast
JpUTEMa NIPU SHIOCKOTIUYECKOM

altered level of consciousness

serum lactate level > 2.2 mmol /L
organ failure (the need for artificial
lung ventilation, renal insufficiency, etc.)

WCCJIETOBAHUT
Severe Watery diarrhea with two or more of — nausea
the following — fatigue
Tsxenoe — hypoalbuminemia — bloating
(serum albumin < 30 g/L) — dry mucous membranes
— leukocytosis < 15 x 10°/L — decreased skin turgor
— fever (> 38.5 °C) — presence of pseudomembranes in endo-
— creatinine > 1.5 mg/dL (or more scopic examination
than 1.5 times baseline creatinine or
25 % decrease in glomerular filtration |— TOIIHOTA,
rate from baseline) — obmas ci1abocTb,
— abdominal pain and tenderness — B3JAyTHE XHBOTA,
on palpa_tion = CyXOCTb CJIN3UCTDBIX OéOJIO‘-IEK,
Boasgnucras aquapes B couetaHumn — CHIDKEHNE Typropa KoxKu,
¢ AByMs u 6oJiee TIPU3HAKAMMT: — HaJIMYue MCeBAOMeMOpaH Ipu
— FI/IHO&]Ib6yMI/IHeMI/IH (aJIb6yMI/IH IH/IOCKOIINYECKOM HCCJIeJOBAaHNUN
coiBoporkn < 30 r/n),
— neitkoruros (> 15 x 10%/1),
— smxopagka (> 38,5 °C),
— xpeaturns > 1,5 mr/ a1 (mm Gosee
4yeM B 1,5 pasa Bblllle UCXOHOTO YPOBHS
KPEaTHHIHA, W CHIKEHHE CKOPOCTH
KJIyGOYKOBON pumbTparuu Ha 25 %
[0 CPABHEHMIO ¢ UCXOAHBIM YPOBHEM),
— abxoMuHaIbHAA 00Ib 1 GOJIE3HEHHOCTD
PU NAIbTIAIUH
Complicated Criteria for severe disease* in combina- | — nausea
tion with one or more signs: — bloating
Ocuoxunentoe — hypotension — anterior abdominal wall muscle stiffness
— shock — hepatic enzyme increase
— ileus
— megacolon — TOIIHOTA,
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Continuation of the table 1 / IIpodoaxenue mabauypt 1

Complicated Kpurepun tsxemoro tedeHus ™

OcJiosxHEeHHOE — TUIIOTEH3UH,

— IIOK,

— HJIEeyc,

— METaKOJIOH,

— U3MEHEHHEe CO3HaHUI,

>2,2 MMOJIb/ I,

B couetanuu ¢ 1 u 6ojiee MPU3HAKOM:

— YPOBEHb CbIBOPOTOYHOI'O JIaKTaTa

— opraHHas HeJoCcTaTouHOCTh (Heo6-
XO/IUMOCTb UCKYCCTBEHHOH BEHTHJISILIUU
JIETKUX, [IOYeYHAd HeJJ0CTaTOuYHOCTD U JIp.)

— B3/J[yTHE XUBOTA,

— PUTHIHOCTDH MBIIII] TEPEIHEN OPIOMTHON
CTEHKH,

— TOBBINIEHTE TTEYeHOYHBIX (DEPMEHTOB

[Tpumeuanne. * — Boasuucras amapes OTCYTCTBYET Y HAIMEHTOB C MJEYCOM U TOKCHYECKUM MErakoJoHoM. ** — CyMMHUPOBaHbI

JIOTIOJTHUTEJIBHBIE CUMIITOMBI, KOTOPBIE MOTYT BO3HUKATh Y MAIMEHTOB ¢ pa3in4Hoii crenenbio Tskectn C. difficile-accoiumpoBannoit

0O0JIe3HN.

Note. * — no watery diarrhea in patients with ileus and toxic megacolon;

** — summarizes additional symptoms that may de-

velop in patients with varying severity of C. difficile-associated disease.

The incubation period can last more than one
week (up to 28 days), averaging 2—3 days. In
most patients, the main clinical symptom is
mild diarrhea (up to 5 times a day), spontaneous
recovery occurs 5>—10 days after antibiotics are
discontinued. Most often, diarrhea develops
during or immediately after antibiotic therapy
[8, 10, 25].

In addition to diarrhea, abdominal pain, fever,
nausea and vomiting, weakness, and loss of ap-
petite may occur. Fecal occult blood test is of-
ten positive, although active intestinal bleeding is
rare. In rare cases, there may be signs of reactive
arthritis. In the most severe cases, symptoms such
as dehydration, hypoalbuminemia with peripheral
edema and subsequent hypovolemic shock come to
the fore in the clinical presentation. Severe com-
plications of C. difficile-associated disease include
toxic megacolon, colonic perforation, intestinal
paresis, renal failure, systemic inflammatory re-
sponse syndrome, septicemia, and death [5, 10].

The clinical presentation of pseudomembra-
nous colitis is characterized by diarrhea, cramp-
ing abdominal pain, and fever. The disease can
cause complications, such as electrolyte imbal-
ance, ileus, megacolon, intestinal bleeding, co-
lon perforation [2, 4, 5].

It is worth noting that colonized patients
may also have diarrhea unrelated to C. difficile-
associated disease. Clinical signs suggestive
of an alternative diagnosis include failure to
respond to treatment in mild cases, atypical
course (including chronic diarrhea), period-
icity and no worsening of symptoms without
treatment, a history of alternating diarrhea and
constipation [27].

2. Diagnosis of the disease or condition
(group of diseases or conditions),
medical indications and contraindications
for the use of diagnostic methods

The diagnosis of C. difficile-associated dis-
ease is based on an assessment of the clinical
presentation, medical history, an objective ex-
amination of the patient and laboratory stool
tests. Determining target patient population
for the diagnosis of clostridial infection is im-
portant in preventing overdiagnosis and sub-
sequent unnecessary treatment. Screening for
C. difficile-associated disease should only be
done in patients with a first onset of diarrhea
within 24 hours (loose stools, Bristol stool
chart type 6—7, at least 3 times a day) with no
other obvious cause of diarrhea. If ileus is sus-
pected, it is acceptable to obtain a rectal swab
sample. An important diagnostic feature is the
presence of a proven risk factor (in particular,
recent antibiotic therapy, advanced age, hos-
pital stay). The disease severity is determined
by clinical symptoms and laboratory findings.
Additional diagnostic methods that are used
according to indications and contribute to the
assessment of severity include endoscopy of the
colon and abdominal cavity imaging methods.
When diagnosing the C. difficile-associated
disease, it is necessary to evaluate not only the
severity, but also whether the episode is initial,
recurrent, or reinfection [5, 8, 10, 21, 25, 27].

Criteria for establishing a diagnosis/
condition: the diagnosis and severity of C. dif-
ficile-associated disease is established on the

Poc xypu ractposurepoJ rematon koaonpokros 2023; 33(3) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(3)



www.gastro-j.ru

Clinical guidelines / Knunudeckne pekoMeHaAIIN

basis of clinical signs, medical history, and find-
ings of investigations.

2.1. Complaints and history

Complaints characteristic of patients with
C. difficile-associated disease are described
in Table 1 (Section 1.5 “Classification”) and
Section 1.6 “Clinical presentation”.

- A careful history taking is recommended to
rule out other causes of diarrhea and to identify
risk factors for clostridial infection in patients
with diarrhea to determine if a laboratory diag-
nosis of clostridial infection is warranted.

Grade of recommendation — B

(level of evidence — 3)

Comment. First of all, laxatives should be
avoided within the previous 48 hours after the
onset of symptoms. Other noninfectious causes
of diarrhea include chemotherapeutic agents,
enteral nutrition, abdominal surgery, and co-
morbidities such as IBD and irritable bowel
syndrome (IBS). However, these conditions
and diseases may themselves be risk factors for
clostridial infection [8, 25]. It is believed that
the main risk factors for C. difficile-associated
disease are advanced age, hospitalization and
antibiotic therapy. The use of antibiotics is the
most important modifiable risk factor that di-
rectly affects the composition of the intestinal
microbiota. Almost all classes of antibiotics
have been associated with C. difficile-associat-
ed disease, but clindamycin, penicillins, third/
fourth generation cephalosporins, carbapenems,
and fluoroquinolones present the highest risk,
followed by macrolides and sulfonamides/ tri-
methoprim [16, 25]. It is believed that the dis-
ruption of the composition of the intestinal mi-
crobiota by antibiotics is of a long-term nature,
and the risk of developing a C. difficile-associ-
ated disease increases both during therapy and
within 3 months after its completion. During
antibiotic therapy and the first month after
it, the risk of developing clostridial infection
increases 7—10 times, and 3 times — in the
next 2 months. The risk of clostridial infec-
tion is directly proportional to the duration
of use and the number of antibiotics. Howeuver,
even brief exposure to an antibiotic, such as
a prophylactic measure in surgery, increases
the risk of C. difficile colonization and symp-
tom development in the patient [5, 8, 10, 13,
28]. Proven risk factors for the development of
C. difficile-associated disease also include: im-
munodeficiency conditions (IBD, HIV, cancer,

conditions after organ transplantation and, ac-
cordingly, the use of immunosuppressive and
chemotherapeutic drugs), surgical interven-
tions on the gastrointestinal tract (especially
colon resection), enteral nutrition, presence of
competing diseases (renal failure, diabetes mel-
litus, cystic fibrosis, diseases of the cardiovas-
cular and respiratory systems), reduced acidity
of gastric juice (primarily use of PPIs, as well
as H2-histamine receptor blockers) [5, 8, 10, 25].
Long-term use of PPIs has been shown to reduce
gut microbiota diversity and may double the risk
of C. difficile infection. The incidence of C. dif-
ficile-associated disease in individuals taking
PPIs is 65—75 9% higher than in the population
of healthy individuals. However, this risk factor
for the development of C. difficile-associated dis-
ease remains controversial. First, diarrhea is one
of the side effects of PPIs. Second, those studies
and systematic reviews that have shown an asso-
ciation with an increased incidence of clostridial
infection in patients receiving PPIs did not take
into account other factors, such as older age, co-
morbidities, and antibiotic use, which may dis-
tort the results [27]. Risk factors for recurrence
of C. difficile-associated disease include antibi-
otic use during or after treatment of the first
episode, older age (= 65 years), female gender,
history of C. difficile-associated disease episodes
(risk of developing after one, two and three ep-
isodes is 20 %, 40 % and 65 %, respectively),
concomitant diseases (chronic kidney disease,
IBD), taking immunosuppressive drugs, feeding
through a nasogastric tube, reduced gastric acid-
ity (long-term use of PPIs, H2-histamine recep-
tor blockers) [10, 15]. Predictive risk factors for
severe/complicated disease course are listed in
Section 7 (Supplementary Information).

2.2. Physical examination

Physical examination findings differ depend-
ing on the severity of C. difficile-associated dis-
ease (Table 1). In the case of mild/moderate
disease, patients may have impurities of mucus
or blood in the stool, low-grade fever, moder-
ate tenderness on abdomen palpation. In the
case of severe/complicated C. difficile-associ-
ated disease, various clinical symptoms are ob-
served, including fever, diffuse abdominal pain,
abdominal distension, hypovolemia (dry skin
and mucous membranes, decreased skin turgor).
When examining the abdomen, bloating, diffuse
pain on palpation, and tympanitis on percussion
can be determined. It is important to note that
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patients with severe C. difficile-associated dis-
ease may develop dynamic intestinal obstruction,
which is clinically manifested not by watery di-
arrhea, but by the absence of stools, and there-
fore the diagnosis may be delayed, which, in
case of progression of the condition can lead to
toxic megacolon or colonic perforation. Patients
with complicated disease are hemodynamically
unstable, signs of hypotension, shock, impaired
consciousness, peritonitis, systemic inflammatory
response syndrome can be observed [21, 25, 26].

2.3. Laboratory diagnostic tests

- It is recommended that only loose stool
samples (type 6—7 on Bristol stool chart) be
used for laboratory diagnosis in patients with
first-onset diarrhea of unknown origin within 24
hours (= 3 episodes per day) for testing for clos-
tridial infection [5, 10, 25, 27].

Grade of recommendation — B

(level of evidence — 4)

Comment. In practice, it is not always pos-
sible to exclude the risk of C. difficile infection
solely by the presence or worsening of clinical
manifestations of diarrhea. If a patient has di-
arrhea, including associated with abdominal
pain, which cannot be fully explained by the
presence of a concomitant disease (IBD) or
ongoing treatment (enteral nutrition, chemo-
therapy, laxatives), it is advisable to conduct
a laboratory test for C. difficile. Testing is
indicated when symptoms persist despite dis-
continuation of therapy (e.g., chemotherapy
drugs, laxatives) or enteral nutrition [10, 25].
Patients with suspected ileus may be diagnosed
by analysis of a rectal swab sample [5, 27]. If
a patient with suspected clostridial infection
but no diarrhea at the time of examination is
taking antidiarrheal drugs (e.g., loperamide),
it is advisable to discontinue the drug 24 hours
prior to stool sample testing.

- Laboratory testing for C. difficile is not
recommended in patients without diarrhea (as-
ymptomatic) to prevent overdiagnosis and sub-
sequent unnecessary treatment [5].

Grade of recommendation — B

(level of evidence — 3)

Comment. It is not reasonable to screen
patients without diarrhea for clostridial infec-
tion except for epidemiological purposes. This
approach may be appropriate for infection
control purposes, e.g., before admission to an
oncology hospital or transplantation depart-
ment [27].

- It is recommended that at least 2 labora-
tory tests be performed on stool specimens in
patients with diarrhea of unknown origin to di-
agnose clostridial infection [5, 8, 10, 21, 25, 27,
29, 30].

Grade of recommendation — B

(level of evidence — 3)

Comment. There are several laboratory
tests for the presence of C. difficile in stool
by detecting the pathogen itself, its toxins, or
the glutamate dehydrogenase enzyme (GDH ).
These tests are based on culture, molecular ge-
netic or serological methods (Table 2). The
culture method using culture media allows
not only detecting vegetative cells or C. dif-
ficile spores, but also evaluating cytotoxicity
by detecting free C. difficile toxins using a
cell cytotoxicity neutralization assay and de-
termining the susceptibility to antibacterial
drugs. The molecular genetic method is based
on PCR (polymerase chain reaction). This
method makes it possible to identify genes en-
coding toxins A, B and binary toxin, there-
by confirming the presence of a toxigenic
C. difficile strain. The serological method is
based on immunochemical analysis (immuno-
chromatographic assay (ICA), enzyme-linked
immunosorbent assay (ELISA) and latex ag-
glutination assay (LA assay)) using specific
antibodies, the antigens to which are GDH or
C. difficile toxins A and B.

Currently, none of the available laborato-
ry tests is considered suitable as a stand-alone
tool for the diagnosis of C. difficile-associated
disease. Each of them has its own characteris-
tics in conducting and interpreting the results,
as well as different sensitivity, specificity,
and, accordingly, predictive value (Table 3).
Culture-based tests are considered as a refer-
ence method in the diagnosis of clostridial in-
fection. The toxigenic culture/spore isolation
method has high sensitivity and specificity.
The method for determining cytotoxicity in
a cell cytotoxicity neutralization assay has a
high specificity, but it is not standardized in
terms of the processing of stool samples and
interpretation of the results, which reduces
its sensitivity. The culture method is labori-
ous, time consuming, should only be carried
out in well-equipped laboratories by qualified
personnel and, despite being reliable, is rarely
used in routine practice [8, 10]. In this re-
gard, the reference method has been replaced
by more user-friendly and faster tests, such as
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Table 2. Methods for diagnosing C. difficile [8, 10, 25—-27, 29, 30]
Tabauya 2. Meronw quarnoctuku C. difficile [8, 10, 25—27, 29, 30]

Method Assay Test time Test purpose
Meroxa Anasm3s Bpems ucciaenoBanus Ilens uccaenoBanus
g e Vegetative cells or spores of
Isolation of toxigenic culture T :
on a culture medium 48—72 hours C. déé /i ZC;le, toxemKs éind B
Broinenenne TokcureHHoit 48—72 4aca PETATHBHBIC TFCTICH
KYJIbTYPbI Ha MUTATETbHON Cpejie unn cuiopet C. diffiicile,
YIBTYP p ToKcUHBI A 1 B
ﬁulture Determination of cytotoxicity
YJIBTY DaJIbHbII in a cell cytotoxicity :
neutralization assay 24—48 hours ¥8§$ISH?I Znﬂ g
Omnpejiesienne MMUTOTOKCHYHOCTH 24—48 gacoB
B PEaKINN HEHTpaTn3aIiu
Ha KYJIbTYPE KJIETOK
c Genes encoding toxins A, B,
ﬁolecular Femane PCR 2—4 hours binary toxin
OJIEKy/IIPHO- 1P 2—4 4aca TeHbl, KOAUPYIONIE TOKC
reHeTHYeCKUi y SOILINIOINJALS MeI G 1al
A, B, GunapHbIii TOKCUH
ICA 15—30 minutes GDH, toxins A and B
XA 15—30 MunyT I'IT’, Tokcuabr A u B
Serological ELISA 1—4 hours GDH, toxins A and B
CepoJiornyecKkuii DA 1—4 gaca I'/IT, tokcunapr A n B
LA 30 minutes GDH, toxins A and B
PAJI 30 MuHYyT I'/I', Tokcunbr A u B

[Tpumevanue. ['/II' — depMeHT TuryTamMarerniporeHasa.
Note. GDH — glutamate dehydrogenase.

PCR, ELISA, ICA. LA tests also belong to the
older generation and are rarely used in rou-
tine practice. Assessment of presence of C. dif-
ficile by PCR is highly sensitive and specific.
This test allows confirming the presence of a
toxigenic strain of C. difficile, but has limita-
tions in use, namely high cost and difficulties
in interpreting the results. PCR is a qualita-
tive method (positive or negative) and cannot
characterize the bacterial load and viability of
C. difficile. Identification of genes encoding
toxins does not always mean that the strain
is currently producing them. If the diarrhea
has a different origin, the detection of such
a strain can be misleading [5, 8, 27, 29]. The
serological method (ELISA, ICA) is current-
ly the most popular due to its low cost and
ease of implementation. Its advantages also
include the possibility to use minimal amounts
of the test material, as well as to automate
all stages of the test, which is important in
data interpretation. The disadvantage is that
this test can have a high false positive rate
and interlaboratory differences. There are re-
ports that a positive ELISA correlates with
clinical symptoms and outcomes but may be
negative in the early stages (due to lower
bacterial load) and in patients with compli-
cated disease. When testing a stool sample by

serological method, the rules of transportation
and storage must be observed. Once a stool
specimen has been obtained, it must be stored at
+4 °C (refrigerator) and used for testing with-
in the next 24 hours. This is extremely import-
ant because the toxin present in the sample
easily degrades at room temperature, and after
about 2 hours it cannot be detected in the ob-
tained material [5, 8, 10, 25, 27, 29]. It is also
possible to determine the presence of GDH in
the stool using a serological method; however,
this does not allow differentiating the presence
of the toxigenic strain in a patient, since GDH
is an enzyme also produced by non-toxigenic
strains. In view of this, this test is recommend-
ed only as a screening. Commercial ICA test
systems have been developed for rapid testing
in the form of plastic plates with slots for in-
troducing material, recording the result and
control, allowing determination of not only
the presence of GDH in the stool, but also of
toxins A and B. These tests are easy to use, al-
low to quickly get a result and do not require
specially trained healthcare professionals, but
are inferior in sensitivity to other immunoas-
say methods and there are no clear criteria for
data interpretation [5, 8, 10, 27, 30, 31]. The
lack of consensus on the best method for labo-
ratory diagnosis is also due to the fact that the
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culture method, which has never been standard-
ized, is used as a reference standard or reference
method in most of the literature [10].

According to the State Register of Medical
Devices and  Organizations (Individual
Entrepreneurs) engaged in the production and
manufacturing of medical devices (www.ro-
szdravnadzor.gov.ru), 1 set of reagents (rap-
id test) for the determination of C. difficile
GDH + toxin A + toxin B antigens in stool
samples by ICA, 2 sets of reagents (rapid test)
for the determination of toxin A + toxin B an-
tigens in stool samples by ICA, 4 sets of re-
agents for in vitro diagnostics of toxins A and
B by ELISA and 1 set of reagents for in vitro
diagnostics of toxins A and B using a PCR
analyzer are currently authorized in Russia.
Culture media, additives and components of
culture media for microbiological diagnosis of
C. difficile are also authorized.

- It is recommended to use a two- or three-
step algorithm for laboratory diagnosis of stool
samples in patients with diarrhea and presence
of risk factors for clostridial infection to increase
the diagnostic value of a positive laboratory test
result [5, 8, 10, 21, 25, 27, 29, 30].

Grade of recommendation — B

(level of evidence — 3)

Comment. Thereiscurrentlynostandardized
algorithm for diagnosing clostridial infection.
It is assumed that it is advisable to use two- and
three-stage algorithms to optimize the diagnosis
of clinically significant C. difficile-associated

disease and differentiate between colonization
and active infection (see Appendix B) [10, 25].
As a primary step/screening, it is advisable
to perform a test with a high negative
predictive value, i.e., with a high probability
of absence of the disease if the test is negative
(e.g., the determination of GDH (ICA) or
genes encoding toxins A and B, binary toxin
(PCR)) If the result is negative, clostridial
infection is ruled out. When a positive result
is obtained, the next step is to conduct a test
with a high positive predictive value, i.e., a
high probability of presence of the disease
(toxins A and B (ELISA, ICA)). A positive
second test confirms the presence of clostridial
infection. In case of a negative result of the
second test, a clinical assessment is necessary,
such a laboratory result can be obtained in
three situations: C. difficile with a toxin level
below the detection threshold, a false-negative
ELISA/ICA result for toxins A and B, or
carriage of C. difficile. Stool samples that
are negative for GDH but positive for toxins
should be retested as this result is not valid
(Figure 1, Appendix B) [5, 27].

An alternative algorithm for the laboratory
diagnosis of clostridial infection is based
on serological analysis (ELISA/ICA) to
determine the C. difficile toxins A/B in
stool together with GDH or PCR to identify
genes of toxins A, B, binary toxin. If the first
two laboratory tests are negative, clostridial
infection is excluded, and if the results are

Table 3. Characteristics of methods used to diagnose C. difficile [8, 10, 26, 27, 29, 31]
Tabuua 3. XapakTepucTuKi MeTO/I0B, ucobaytommxcst iyt auarsoctuku C. difficile [8, 10, 26, 27, 29, 31]

Differentiation
of colonization from
Test Sensitivity (%) Specificity (%) active infection
Tecr YyscrsureabHoOCTs (%) | Cienuduunocts (%) Muddepennunanus
KOJIOHH3AIMH
OT aKTHUBHOI HH(EKINH

Culture method: Isolation of toxigenic
culture ) , 90100 9099

VJIBTYPAJIbHbBIA METO/: yes
BroijesleHne TOKCHTEHHON KYJIBTYPbI za
Betermlnatlon of cytotoxicity 65100 90—98

mpeiesieHne IMUTOTOKCHYHOCTH
PCR (genes ;encoding toxins A, B,
binary toxin no
II11, (renbr, KomUpyIoOmKUe TOKCUHBI A, B, 77-100 87-100 HeT
GUHAPHBIIL TOKCHUH)
ELISA (toxins A and B) yes
NDA (rtoxcunbl A u B) 43-100 84-100 Ja
ICA (GDH) no
TIXA (T/T) 29—-86 76—100 HeT
ICA (toxins A and B) yes
NXA (toxcunnr A n B) 29-79 89-100 a
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positive, then it is confirmed. In the case when
ELISA/ICA is used for the determination of
C. difficile toxins A/B in combination with
GDH, but one of the tests is negative and the
second one is positive, testing for the genes
encoding toxins A and B, binary toxin, is
carried out to confirm the result (PCR), the
result of which confirms or excludes clostridial
infection, this being a three-stage algorithm.
In patients with suspected recurrent infection,
testing may be performed, including the
determination of C. difficile toxins A/B (ELISA,
ICA) (Fig. 2, Appendix B) [8, 10, 21, 25, 26].

- It is recommended to conduct a complete
blood count and chemistry panel with an
assessment of the level of white blood cells,
CRP, creatinine, total protein, albumin and
electrolytes in patients with confirmed clostridial
infection to determine the severity and identify
complications.

Grade of recommendation — A

(level of evidence — 4)

Comment. Depending on the severity and
presence of complications in the complete blood
count an increase in the level of white blood
cells (leukocytosis) may be observed, and in
the biochemical blood test — an increase in the
level of C-reactive protein, hypoalbuminemia,
signs of acute renal failure. In the case of
mild/moderate C. difficile-associated disease,
leukocytosis up to 15 x 10°/L and a creatinine
level < 1.5 mg/dL can be observed in the
blood tests. In case of severe/complicated
C. difficile-associated disease, the complete
blood count shows signs of leukocytosis (over
15 x 10°/L). The biochemical blood test may
reveal signs of impaired function of target
organs, namely an increase in creatinine
> 1.5 mg/dL or more than 1.5 times above
the baseline. Signs of electrolyte imbalance
consistent with hypovolemia and signs of
lactic acidosis can be detected in such patients.
If complications develop, there may also
be signs of systemic inflammation, such as
hypoalbuminemia. When hypotension develops,
there may be signs of end-organ dysfunction
secondary to hypoperfusion, such as elevated
liver enzymes [10, 25, 27].

It is not recommended to retest stool
specimens in patients with diarrhea and an
initially negative laboratory test performed to
diagnose clostridial infection [5, 8, 10, 25].

Grade of recommendation — B

(level of evidence — 3)

Comment. Retesting within 7 days of an
initial negative result is not recommended
due to high risk of false positives, a very low
diagnostic value (2 %), and potential for
unnecessary treatment [5, 8, 10, 25]. Retesting
for C. difficile should only be considered
if the condition worsens in patients with a
characteristic clinical presentation and a
negative initial laboratory test [10].

- It is not recommended to assess the level of
fecal biomarkers of inflammation (calprotectin,
lactoferrin) in patients with suspected clostridial
infection to determine the severity of the disease
or the risk of recurrence [10, 25].

Grade of recommendation — C

(level of evidence — J)

Comment. Biomarkers of inflammation such
as calprotectin and lactoferrin may distinguish
inflammatory causes of diarrhea (e.qg., IBD)
from non-inflammatory causes (e.g., IBS).
Lactoferrin is an iron-binding glycoprotein
found in neutrophils and its concentration in
stool is proportional to the neutrophil count
in it. Calprotectin is a calcium-binding
protein found in the cytosol of neutrophils;
its concentration is also proportional to the
severity of inflammation in the intestine
[10]. However, these markers are non-specif-
ic, therefore testing for these markers is not
an informative method [8]. Currently, there is
insufficient evidence to support their use as an
additional method for diagnosing clostridial
infection, due to the small cohort of patients in
studies, the small number of prospective stud-
ies, and the use of different laboratory testing
methods, which complicates the interpretation
of data. Despite this, inflammation biomark-
ers may serve as an additional tool to identify
patients at high risk for severe C. difficile-as-
sociated disease [10, 25].

2.4. Diagnostic investigations

- It is recommended to use abdominal imag-
ing methods (radiography, ultrasound, multispi-
ral computed tomography (MSCT)) in patients
with clostridial infection in severe/complicated
cases for timely diagnosis of the condition and
selection of treatment approach [5, 8, 25].

Grade of recommendation — B

(level of evidence — 3)

Comment. Abdominal imaging methods
(X-ray, ultrasound, MSCT) are not the meth-
ods of choice in the diagnosis of clostridi-
al infection. Patients with mild/moderate
C. difficile-associated disease do not require
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additional imaging. If these methods are used
in such patients, swelling of the colon loops
and thickening of its wall can be determined.
Their use is of great importance in the diagno-
sis of complications. Ultrasound imaging is a
particularly good method for monitoring the
width of the colonic lumen. Plain abdominal
radiography can reveal the dilation of the
loops of the small intestine and colon, the
presence of fluid and air levels in the loops
of the intestine, the presence of free air in
the abdominal cavity. Computed tomography
of the abdomen and pelvis with oral and in-
travenous contrast enhancement is useful in
patients with severe clostridial infection to
detect toxic megacolon, intestinal perfora-
tion, or other signs requiring surgical inter-
vention. Detection of the colon wall thickening
on MSCT in patients with an unclear clinical
presentation and inconclusive laboratory find-
ings has a high prognostic value.

- It is recommended to perform a colonosco-
py with a biopsy and subsequent morphological
examination of biopsies of the colon mucosa in
cases of no response to treatment, progressive
condition deterioration, or a suspected alterna-
tive diagnosis to clarify it and determine further
treatment approach [5, 8, 25, 27].

Grade of recommendation — B

(level of evidence — 3)

Comment. Colonoscopy is not indicated for
patients with mild/moderate C. difficile-asso-
ciated disease, confirmed by laboratory tests
as a routine method. The investigation is in-
dicated when there is difficulty in diagnosing
C. difficile-associated disease, namely, a typ-
ical clinical presentation, but negative results
of laboratory testing of stool samples, in the
absence of a response to the standard course
of treatment, or when an alternative diagno-
sis is suspected, when direct imaging and/ or
a biopsy of the colonic mucosa are necessary.
Colonoscopy may be performed when the dis-
ease worsens rapidly to determine the urgency
of surgery, e.g., if intestinal obstruction is sus-
pected. If the investigation is performed, lim-
ited flexible sigmoidoscopy with minimal or no
air insufflation is preferred to avoid perfora-
tion of the inflamed colon. Pseudomembranes
found during the procedure are white or yel-
low raised plaques, usually about 2 cm in di-
ameter, that are unevenly distributed and
separated by normal mucosa. They are not
removed by washing the intestinal walls. The

distribution of pseudomembranes may vary.
Not all patients with C. difficile disease have
pseudomembranes, and their absence does not
rule out C. difficile infection. For example,
pseudomembranes are rarvely seen in recurrent
clostridial infections or in patients with in-
flammatory bowel disease. On the other hand,
pseudomembranous colitis can be caused by a
number of different causes, such as Behcet’s
disease, microscopic colitis, IBD, ischemic
colitis, and other infections (e.g., cytomega-
lovirus (CMV) or E. coli). Morphological ex-
amination of the colonic mucosa is not manda-
tory for the diagnosis of C. difficile-associated
disease. This examination may be useful in the
differential diagnosis of diarrhea, particular-
ly in symptomatic colonized patients, to rule
out other causes (e.g., microscopic colitis or
IBD). With normal results on both endosco-
py and morphology, C. difficile colonization is
unlikely to be the cause of diarrhea.

2.5. Other diagnostic tests

- It is recommended to consult an infectious
disease specialist in patients with diarrhea, in-
cluding in the absence of a response to treat-
ment or the onset of a clinical recurrence after
treatment, to rule out another infectious cause
of diarrhea.

Grade of recommendation — A

(level of evidence — 3)

Comment. In such cases, it is necessary to
exclude an alternative cause of diarrhea, e.gq.,
another infection [26].

3. Treatment, including drug and non-
drug therapies, diet therapy, pain relief,
medical indications and contraindications
to treatment methods

Treatment should be initiated in cases of
characteristic clinical presentation of C. dif-
ficile-associated disease and positive labora-
tory stool testing. Patients with complicated
C. difficile-associated disease should be treat-
ed in the intensive care unit. Empirical treat-
ment is possible in cases of a characteristic
clinical presentation, including fulminant on-
set and progression of symptoms, but negative
results of initial laboratory tests (ELISA) or
inability to conduct a diagnostic investigation
in time. Empiric therapy increases the risk of
false-negative PCR tests 1—3 days after treat-
ment [5, 8]. The choice of drug and treatment
regimen depend on the severity of the episode,
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the presence of complications, and whether
the episode is initial, recurrent, or reinfection
(See Section 1.5 “Classification” ). Previously,
metronidazole was the drug of choice as the
first line of treatment, while vancomycin was
the second one. However, there is currently
sufficient evidence to support the efficacy of
vancomycin as a first-line treatment for C. dif-
ficile-associated disease [32]. In addition to
being less effective in achieving clinical remis-
sion compared to vancomycin, treatment with
metronidazole often requires prolongation of
treatment up to 14 days due to a delayed re-
sponse to treatment, recurrences are more com-
mon within 30 days after treatment, and var-
ious side effects may be observed, including
neurotoxicity with repeated and long-term use
[8, 26]. There are two dosage forms of vanco-
mycin, capsules and powder for solution. All
international guidelines for the treatment of
clostridial infection are based on the use of
capsules. There is no significant difference
in the efficacy between the two forms, but a
higher standard daily dose (1000 mg) is re-
quired when using the solution for the treat-
ment of C. difficile-associated infection. In
addition, vancomycin solution can be used in
patients that cannot swallow the capsule. The
cost of capsules is a limitation to the prescrip-
tion [33]. In foreign guidelines, fidaxomicin is
the first-line drug in addition to vancomycin,
but this drug is not authorized in the Russian
Federation. The goal of treatment is clinical
improvement, normalization of laboratory pa-
rameters, abdominal imaging parameters (if
any), endoscopic presentation (in pseudomem-
branous colitis) and prevention of recurrence
of the disease.

3.1. Conservative management

3.1.1. General recommendations

- It is recommended to discontinue antibiot-
ic therapy that is a risk factor (see Section 2.1
“History”) in patients with C. difficile-associat-
ed disease to improve clinical response to treat-
ment and reduce the risk of recurrence [8, 10].

Grade of recommendation — A

(level of evidence — 3)

Comment. The early discontinuation of
antibacterial drugs that have a causal and
temporal relationship with the development of
clinical symptoms plays a key role in the treat-
ment of clostridial infections of any severity,
since their continued use reduces the clinical

response to treatment and increases the risk
of recurrence. Discontinuation of antibiotic
therapy should be considered in all patients
with clostridial infection unless it interferes
with the treatment of other diseases and con-
ditions. Patients with mild diarrhea, normal
white blood cell and creatinine levels, who do
not have risk factors for severe/complicated
disease (see Section 7) may be monitored for
several days to assess the need for additional
treatment in addition to discontinuation of an-
tibiotic therapy [26].

It is recommended to start therapy for
C. difficile-associated disease empirically in the
presence of characteristic signs of severe/com-
plicated disease or in the absence of the possibil-
ity of rapid laboratory testing for timely medical
care [10].

Grade of recommendation — C

(level of evidence — 3)

Comment. The decision to prescribe treat-
ment for clostridial infection empirically de-
pends on the severity of the disease and the
possibility of rapid laboratory testing. In case
of a characteristic clinical presentation, but a
negative result of the initial laboratory test
(ELISA), empirical treatment is also possible
[5]. In other cases, antibiotic therapy for clos-
tridial infection should be started after labo-
ratory confirmation of the diagnosis to prevent
unreasonable use of antibiotics and the associ-
ated growth of multidrug-resistant strains [10].

- Anti-motility agents (e.g., loperamide) are
not recommended in patients with C. diffi-
cile-associated disease to reduce the risk of com-
plications [8, 10].

Grade of recommendation — C

(level of evidence — 3)

Comment. The use of anti-motility agents
is not recommended due to the risk of com-
plications such as colonic dilatation, perfora-
tion and, consequently, increased mortality.
Despite the fact that, according to the results
of several cohort studies, there was no sig-
nificant increase in the risk of complications
with the use of these drugs, and there are no
prospective and randomized studies, the inter-
national clinical guidelines do not recommend
the use of anti-motility agents in patients with
C. difficile-associated disease [34].

- Rehydration therapy is recommended for pa-
tients with clostridial infection in the presence
of signs of impaired water and electrolyte bal-
ance [8, 26].
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Grade of recommendation — A
(level of evidence — 3)

3.1.2. Mild /moderate

C. difficile-associated disease

- Vancomycin (125 mg orally 4 times a day for
10 days) is recommended for patients with a first
episode of mild C. difficile-associated disease as a
first-line treatment [5, 10, 24, 27, 32, 35].

Grade of recommendation — A

(level of evidence — 2)

Comment. Compared to metronidazole,
vancomycin has minimal systemic absorption,
so it can be prescribed to pregnant and lactat-
ing women. Vancomycin at a standard dose is
recommended as a first-line drug for patients
with IBD and immunodeficiency conditions.
Wherein, in IBD, the duration of therapy
should be at least 14 days and it is advisable
to consider dose escalation of the current im-
munosuppressive therapy in the absence of a
clinical response to the treatment of clostridial
infection [27].

- Metronidazole (500 mg 3 times a day oral-
ly for 10—14 days) is recommended for pa-
tients with the first episode of mild C. difficile-
associated disease if first-line vancomycin is not
available [8, 10, 24, 26, 27].

Grade of recommendation — A

(level of evidence — 2)

Comment. If vancomycin is not available
or contraindicated, metronidazole can only be
used as an alternative for non-severe disease
and absence of risk factors for severe disease
(see Section 7).

- Rifaximin is not recommended as first-line
treatment for patients with the first episode of
mild/moderate C. difficile-associated disease.

Grade of recommendation — C

(level of evidence — 4)

Comment. Rifaximin has shown in vitro
antimicrobial activity against C. difficile and
is therefore considered a possible alternative
treatment. In addition, it does not adversely
affect the intestinal microbiota, and promotes
the growth of Lactobacillus. However, there is
currently insufficient evidence to recommend
it as a first-line alternative for the treatment
of patients with mild /moderate clostridial in-
fection. There is also no evidence of its superi-
ority over vancomycin or metronidazole [8]. In
one cross-sectional study, rifaximin showed ef-
ficacy in this group of patients in the absence

of response to treatment with metronidazole
[36]. Further qualitative studies are needed.

3.1.3. Severe C. difficile-associated disease

- Vancomycin (125 mg orally 4 times a day
for 10 days) is recommended for patients with
the first episode of severe C. difficile-associated
disease as a first-line treatment [5, 8, 10, 26, 27].

Grade of recommendation — A

(level of evidence — 3)

- Parenteral metronidazole 500 mg 3 times a
day every 8 hours is recommended for patients
with a first episode of severe C. difficile-asso-
ciated disease who cannot be prescribed oral
vancomycin as an alternative first-line treat-
ment [8, 26].

Grade of recommendation — A

(level of evidence — 4)

Comment. In patients with severe clostrid-
ial infection and impaired passage through the
small intestine, intravenous metronidazole may
be prescribed, since the drug is metabolized in
the liver and excreted through the biliary tract
into the small intestine.

3.1.4. Complicated

C. difficile-associated disease

- Vancomycin 500 mg orally or gavage 4 times
a day is recommended for patients with compli-
cated clostridial infections as first-line conserva-
tive treatment [8, 10, 24, 26, 27, 29].

Grade of recommendation — A

(level of evidence — 4)

Comment. High-dose oral vancomycin
has long been the drug of choice in patients
with complicated clostridial infections, but
high-quality evidence is lacking despite this
[10]. This is due to, first of all, the lack of
well-conducted randomized studies because com-
plicated clostridial infection is rare [29].

- Vancomycin rectally 500 mg in 100 ml saline
every 6 hours is recommended in patients with
complicated clostridial infection with suspected
intestinal obstruction as the first-line conserva-
tive treatment [8, 10, 27, 29].

Grade of recommendation — B

(level of evidence — 3)

Comment. Vancomycin enemas should be
administered with caution due to the risk of
colonic perforation [8]. It is also not well un-
derstood whether a sufficient amount of the
drug passes beyond the left colon with this
route of administration [10].

100
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- Metronidazole 500 mg parenterally 3 times
a day every 8 hours is recommended in com-
bination with oral or rectal vancomycin in pa-
tients with complicated clostridial infection as
the first line of conservative treatment [8, 10,
24, 26, 27, 29].

Grade of recommendation — B

(level of evidence — 4)

Comment. When administered intravenous-
ly, metronidazole can reach therapeutic concen-
trations in the inflamed colonic wall [10].

3.1.5. Relapsing C. difficile-associated disease

It is estimated that a quarter of patients will
have at least one more episode after treatment
with metronidazole or vancomycin. Subsequent
episodes may be due to a previously treated strain
(recurrence) or colonization with a new strain
(reinfection) if risk factors are present (see Sec-
tion 2.1. “History”). Regardless of the strain, the
treatment will be the same [8, 26]. To determine
the optimal treatment approach, it is important to
differentiate the first recurrence from a recurrent
course with more than one episode [29].

Treatment of the first recurrence

of C. difficile-associated disease

-+ Vancomycin is recommended in a taper or
pulse regimen (125 mg four times a day for the
first 10—14 days, then 125 mg twice a day for
7 days, then 125 mg once a day for 7 days, then
125 mg every 2 or 3 days for 2—8 weeks) in pa-
tients with the first recurrence of clostridial in-
fection if the standard course of vancomycin or
metronidazole was used to treat the first episode
[8, 10, 24, 26, 27, 29].

Grade of recommendation — A

(level of evidence — 4)

Comment. Several studies have shown that
pulse therapy and gradual tapering of vanco-
mycin in patients with recurrent clostridial
infections provide treatment efficacy of up to
74 %, especially when a standard course of
vancomycin or metronidazole at standard doses
for 10 days was used to treat the first episode
[8, 37]. Prolonged therapy with vancomycin
involves the destruction of dormant vegetative
spores during the 10-day course of treatment
[8]. Metronidazole is not recommended for the
treatment of recurrent clostridial infections be-
cause initial and sustained response rates are
lower than those for vancomycin [10].

- The standard 10-day course of vancomy-
cin is recommended in patients with the first

recurrence of clostridial infection if metroni-
dazole was used to treat the first episode [10,
24, 26, 29].

Grade of recommendation — B

(level of evidence — 4)

Treatment of subsequent recurrences

of C. difficile-associated disease

- Vancomycin is recommended in a taper or
pulse regimen for the treatment of patients with
recurrent clostridial infection [10, 24, 26].

Grade of recommendation — C

(level of evidence — 4)

- Vancomycin is recommended as a standard
10-day course followed by rifaximin in patients
with recurrent clostridial infection [10, 24, 26].

Grade of recommendation — C

(level of evidence — 4)

Comment. Studies suggest that rifaximin
after the main course of treatment may be an
effective measure to reduce the frequency of re-
currences. According to international guidelines,
rifaximin should be prescribed after the main
course of treatment at a dose of 400 mg 3 times
a day for 20 days. However, the appropriateness,
dose and duration remain controversial, espe-
cially among patients with a high risk of recur-
rence [38]. In a small RCT, patients received
rifaximin 400 mg three times a day or place-
bo for 20 days immediately after completion of
standard therapy. Recurrences occurred in 5 of
33 (15 %) patients treated with rifaximin and
11 of 35 (31 %) patients treated with placebo
(p = 0.11) [39]. In another study, a 4-week
course of rifaximin (400 mg 3 times a day for
4 weeks, or 400 mg 3 times a day for the first
2 weeks, and then 200 mg 3 times a day for the
next 2 weeks) significantly reduced the risk of
recurrences over the next 12 weeks [38]. Further
high quality studies are needed. One of the po-
tential problems associated with the use of rifax-
imin is the possibility of resistance [10, 40].

3.2. Surgical treatment

- Patients with complicated clostridial infec-
tion are recommended to consult a surgeon in
the absence of clinical improvement or an in-
crease in lactate levels (= 2.2 mmol /L) or leu-
kocytosis (= 20 x 10°/L), to decide on surgical
treatment [8, 10].

Grade of recommendation — A

(level of evidence — 3)

Comment. Surgical intervention affects
the prognosis of a patient with complicated
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clostridial infection. Indications for surgical
treatment are toxic megacolon, ileus, colonic
perforation, peritonitis, septic shock, systemic
inflammatory response syndrome. Additional
factors associated with increased mortality and
serving as markers, additional markers of se-
verity and indications for surgical treatment,
are leukocytosis > 25 x 10°/L and increased
lactate levels > 5 mmol/L. Surgical treat-
ment may be considered in cases where all
conservative treatments have failed [26]. A
systematic review showed that the strongest
predictors of postoperative mortality were
preoperative intubation, acute renal failure,
multiple organ failure, and shock requiring
vasopressors. Total colectomy with ileostomy
was associated with the lowest mortality and
reoperation rates. However, less extensive sur-
gery may be considered for patients with early
disease [8].

- Subtotal colectomy with terminal ileostomy
and preservation of the sutured rectal stump is
recommended in patients with complicated clos-
tridial infection to improve the patient’s prognosis
[10, 26, 27].

Grade of recommendation — A

(level of evidence — 3)

Comment. Subtotal colectomy is a com-
mon surgical option in patients with megaco-
lon, colonic perforation, acute abdomen, and
in patients with septic shock and associated
multiple organ failure, reducing the risk of
mortality [10, 26]. Despite the significant
volume (removal of most of the infected co-
lon), this method of surgical treatment allows
avoiding anastomosis with the remaining part
of the rectum by applying an ileostomy, and
in the future, closing the patient’s stoma [27].

- A diverting loop ileostomy with intraoper-
ative antegrade colonic lavage and subsequent
intraluminal administration of vancomycin is
recommended as an alternative method of surgi-
cal treatment in patients with complicated clos-
tridial infection to improve treatment outcomes.

Grade of recommendation — C

(level of evidence — 4)

Comment. This alternative method of sur-
gical treatment was proposed not so long ago,
in 2011. It includes the creation of a diverting
loop ileostomy with intraoperative antegrade
colonic lavage followed by 10 days of postop-
erative intraluminal administration of vanco-
mycin through the ileostomy. This method pre-
serves the colon and is less invasive (performed

laparoscopically). Despite the advantages of
this method and its efficacy, further studies
are needed to confirm its efficacy [10, 26, 41].
The results of a retrospective study includ-
ing 3201 patients with C. difficile-associated
disease were published, among which 613 un-
derwent loop ileostomy and 2408 — subtotal
colectomy. There were no significant differ-
ences in in-hospital mortality (25.96 % and
31.18 %, respectively; p = 0.28) [42]. The
decision on the extent of surgical treatment
is made by the surgeon.

3.3. Other treatment

Fecal microbiota transplantation (FMT)
has gained popularity over the past few de-
cades, thanks to numerous studies, and is now
a rapidly growing field of therapy [8]. The
fundamental concept is the delivery of normal
fecal microbiota from the stool of a healthy do-
nor to the intestine of a patient with clostridial
infection to manage the imbalance of the intes-
tinal microbiota. Since its first description in
1983, numerous systematic reviews and RCTs
have demonstrated the efficacy and safety of
this treatment in patients with recurrent clos-
tridial infection. FMT was included in earlier
international clinical practice guidelines for
the treatment of recurrent clostridial infection,
and it is also expected to be effective in pa-
tients with severe/complicated disease who do
not respond to standard therapy when surgical
treatment is not possible [10, 24, 27]. Several
methods of delivery of samples from a healthy
donor have been studied: through a tube (oro-,
nasogastric, nasoduodenal, nasojejunal, colon-
ic transendoscopic), infusion using colonosco-
py, enemas and oral capsules with frozen or
freeze-dried microbiota. All methods have been
shown to be safe and have similar success rates
(between 82 and 95 % after one or two trans-
plants in most studies) [8]. However, it is not
entirely clear from published studies, which
route of administration is more effective, as
there are no randomized studies. Each of the
methods has its own advantages and disadvan-
tages. For example, low cost and no need for
sedation, but inability to examine the colonic
mucosa when using a probe, need for sedation
and invasiveness, but possibility of examining
the colonic mucosa and taking a biopsy when
using colonoscopy, simple use and non-inva-
siveness, but inability to reach the left sections
when using enemas, and non-invasiveness and
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simple use, but high cost when using capsules.
As a rule, FMT is well tolerated by patients
and has minimal short-term side effects, such
as abdominal pain, bloating, diarrhea, and
constipation. More severe complications as-
sociated with transplantation of stool sam-
ples have also been described, such as colon-
ic microperforation, gastrointestinal bleeding
(GIB), and peritonitis [43]. The long-term
consequences of altering the intestinal micro-
biota through FMT are unknown. Given the
diversity of donor stool sources, there may be
an increase in bacteria of currently unknown
significance and non-culturable bacteria that
may lead to unexpected health consequences
for the recipient. In 2012, a study was con-
ducted involving 77 patients, in which FMT
recipients were followed up for 3 months. Four
of them (5 %) developed autoimmune or rheu-
matic diseases. However, there is no reliable
evidence of a causal relationship between FMT
and the development of these diseases, which
requires further study [44]. The difficulty of
performing FMT lies in the lack of standard-
ized protocols for screening and stool sampling,
as well as standardized criteria for selecting
donors. Careful selection of a healthy donor is
a critical step in preventing iatrogenic trans-
mission of infections [8, 43]. Phase 111 clinical
studies are currently ongoing to further in-
vestigate the efficacy and feasibility of using
FMT as a first-line treatment for clostridial
infection [8].

- FMT is recommended for patients with se-
vere and complicated clostridial infection, re-
fractoriness to conservative treatment and im-
possibility of surgical treatment [27].

Grade of recommendation — A

(level of evidence — 4)

Comment. There is strong evidence to con-
sider FMT for the treatment of patients with
severe/complicated clostridial infection who
do not respond to standard treatment (within
48—72 hours) and who are not candidates for
surgical treatment. FMT can not only increase
the efficacy of treatment, but also reduce the
risk of colectomy, sepsis and mortality. A sin-
gle FMT treatment may not be sufficient to
achieve a sustained response, several con-
secutive treatments in short sequence (every
3—5 days) are required. There is currently no
clear protocol on FMT regimens. There are
clinical data on the possibility of resuming
vancomycin therapy between FMT procedures

in this group of patients to increase the effica-
cy of treatment or performing FMT early after
diagnosis while receiving the main course of
treatment [27].

- FMT is recommended for patients with
recurrent clostridial infection with failure of
standard antibiotic therapy [8, 10, 24, 26, 27,
29, 45].

Grade of recommendation — A

(level of evidence — 4)

Comment. Clinical studies in patients with
recurrent clostridial infection have shown a
significant imbalance of intestinal microbiota
diversity as well as the relative size of the bac-
terial population [10]. FMT has been shown to
be superior to standard antibiotic therapy in
terms of clinical efficacy and lower recurrence
rate [8, 46, 47]. In addition, FMT after van-
comycin treatment is superior to vancomycin
alone in patients with recurrent clostridial in-
fection [8, 47].

- FMT is recommended for patients with a
second (or more) episode of clostridial infec-
tion to reduce the risk of subsequent recur-
rences [10, 27].

Grade of recommendation — A

(level of evidence — 3)

- FMT is recommended for patients with a
second (or more) episode of clostridial infection,
using a colonoscope or capsules with frozen or
freeze-dried microbiota [27].

Grade of recommendation — A

(level of evidence — 3)

- FMT is recommended for patients with a
second (or more) episode of clostridial infection
using enemas when other methods of administra-
tion are not available to improve the efficacy of
the procedure [27].

Grade of recommendation — B

(level of evidence — 4)

Repeated FMT is recommended for pa-
tients with recurrent clostridial infection within
8 weeks of the first transplant to improve the
efficacy of the procedure and reduce the risk of
subsequent recurrences [27].

Grade of recommendation — B

(level of evidence — 4)

3.4. Treatment efficacy assessment

- Assessment of clinical symptoms and, if
there are changes, of laboratory and investi-
gation results in patients treated for C. diffi-
cile-associated disease is recommended to de-
termine the efficacy of treatment [26].
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Grade of recommendation — A

(level of evidence — 4)

Comment. Depending on the severity of
clostridial infection, the assessment of the ef-
ficacy of treatment includes an assessment of
the clinical symptom changes (normalization of
stool, relief of abdominal pain, normalization
of body temperature, disappearance of signs of
dehydration), laboratory results (in particular,
normalization of the level of white blood cells),
additional investigation results (thickness of
the wall and lumen of the intestine accord-
ing to ultrasound, MSCT). Non-specific fecal
markers of inflammation (calprotectin, lacto-
ferrin) are not suitable as a tool to assess the
efficacy of treatment.

- It is not recommended to retest stool speci-
mens in patients treated for clostridial infection
in order to assess the efficacy of treatment to
prevent false positive results.

Grade of recommendation — A

(level of evidence — 3)

Comment. Retesting as a test of treatment
efficacy is not recommended due to the high
risk of false positives, very low diagnostic value
(2 %), and the potential for unnecessary long-
term treatment, as more than 60 % of patients
may have positive results even after treatment
because of asymptomatic shedding of spores for
6 weeks [5, 8, 10, 25]. Also, in about 25 % of cases,
after treatment of clostridial infection, post-infec-
tious irritable bowel syndrome, diarrhea-predomi-
nant or mixed variant, may develop [27].

4. Medical rehabilitation and health
resort treatment, medical indications
and contraindications to medical
rehabilitation methods, including those
based on the use of natural curative
resources

Medical rehabilitation measures are aimed at
preventing complications and adverse sequelae
of surgical treatment.

With mild or moderate disease, treatment
is carried out on an outpatient basis. Severe or
complicated disease requires hospitalization in a
hospital with an intensive care unit.

In patients who require surgical treatment of
C. difficile-associated disease, rehabilitation in
three stages is possible.

Stage 1 — early rehabilitation, carried out
immediately after surgical treatment from day 2
to day 14. The main task of stage 1 of rehabil-
itation is to restore the normal functioning of

the gastrointestinal tract after surgery. It is at
this stage that urination disorders are most often
detected and should be managed. Importance
is also assigned to the control of homeostasis,
measures aimed at the healing of postoperative
wounds, relief of postoperative pain syndrome
and activation of the patient. During this pe-
riod, a complete blood count, blood chemistry
tests, coagulation tests, and urinalysis are per-
formed.

Stage 2 of rehabilitation begins after 15 days
and continues as needed further on. It is aimed
at the final healing of postoperative wounds
with control over the activity of the gastroin-
testinal tract and other body systems. This stage
can be carried out both on an outpatient basis
and in a day or round-the-clock hospital setting.

Stage 3 of rehabilitation is carried out in the
late rehabilitation period in patients before re-
constructive surgery. The main task at this stage
is to compensate the gastrointestinal function,
measures aimed at identifying and improving
the function of the rectal sphincters.

5. Prevention and clinical observation,
medical indications and contraindications
to the use of prevention methods

Preventive measures include prevention of
C. difficile-associated disease (primary preven-
tion) and the recurrence of the disease (second-
ary prevention). Considering that C. difficile
infection is the most common hospital-acquired
infection, and C. difficile spores are highly
contagious, preventive measures are also taken
against the spread of infection in a hospital with
an established case of the disease.

5.1. Prevention of C. difficile-associated

disease (primary prevention)

- Rational use of antibiotic therapy is recom-
mended strictly according to indications to re-
duce the risk of C. difficile-associated disease
[10, 25—27, 48].

Grade of recommendation — A

(level of evidence — 3)

Comment. The rational use of antibiotics,
namely, minimizing the frequency, duration
and amount of drugs taken, is the main measure
for the prevention of clostridial infection. The
main aspects of such use of antibiotics include
prescribing them for the treatment of bacterial,
but not viral infections, strictly for indications,
taking the antibiotic by the patient exactly as
prescribed by the attending physician, and
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also it is preferable to choose an antibacterial
drug that acts on a specific microorganism or
group of microorganisms rather than a broad
spectrum antibiotic [49]. In particular, the use
of fluoroquinolones, clindamycin and cephalo-
sporins should be limited [10]. It has also been
shown that the incidence of clostridial infec-
tion increases together with an increase in the
amount of antibiotics taken. The rational use
of antibiotics has been proven to be the most
cost-effective method to significantly reduce
the incidence of clostridial infection [8].

The addition of the probiotic strain
Saccharomyces boulardii CNCM 1-745 to pa-
tients receiving antibacterial drugs is recom-
mended for the prevention of C. difficile-associ-
ated disease [50].

Grade of recommendation — B

(level of evidence — 2)

Comment. An earlier meta-analysis and
systematic review showed a significant reduc-
tion in the risk of developing C. difficile-as-
sociated diarrhea with antibiotics, especially
in hospitalized patients, when using probiotic
strains of Lactobacillus, Saccharomyces and a
mixture of probiotic strains [51]. A recent me-
ta-analysis evaluated 19 RCTs including 6261
patients treated with Saccharomyces boular-
dii, Lactobacillus spp., Bifidobacterium spp.,
and Streptococcus spp., of which the probiotic
strains of Lactobacillus spp., Bifidobacterium
spp., and Streptococcus spp. were used alone
or in combination. The study showed promising
results with a > 50 % reduction in clostridial
infection in patients receiving probiotics con-
comitantly with antibiotics (without specify-
ing the probiotic strain). Moreover, the effica-
cy was higher when probiotics were initiated
closer to the first dose of the antibiotic [52].

Saccharomyces  boulardii  (Saccharomyces
boulardii CNCM 1-745) has a direct inhibito-
ry effect on C. difficile toxins. This probiotic
strain has been shown to inhibit the adhesion
of C. difficile toxin A to epithelial cells by
producing a protease that inactivates the recep-
tor for C. difficile toxin A, prevents C. diffi-
cile toxin A biofilm formation (in vitro), and
stimulates the production of antibodies against
C. difficile toxin A. In addition, Saccharomyces
boulardii CNCM 1-745 helps to normalize the
composition of the intestinal microbiota, in-
crease the production of SCFAs, reduce the in-
flammatory response by inhibiting the produc-
tion of the pro-inflammatory cytokine IL-8 and
suppressing the nuclear transcription factor kB

(NF-xB), as well as the formation of second-
ary bile acids, capable of inhibiting vegetative
forms of C. difficile [53—56]. Saccharomyces
boulardii is stable over a wide pH range, in-
cluding low values, when exposed to bile salts
and gastrointestinal enzymes, and is also resis-
tant to antibacterial drugs, as it is a fungus
(yeast) [57].

Results of a large meta-analysis confirm the
positive effect of Saccharomyces boulardii in
preventing the first episode of C. difficile-as-
sociated disease [58]. In a recent large cohort
study of 8763 hospitalized patients, patients
who received Saccharomyces boulardii concom-
itantly with antibiotics were shown to have a
lower risk of developing clostridial infection
(OR = 0.57, 95 % CI: 0.33—0.96), compared
with patients who did not receive Saccharomyces
boulardii (p = 0.035), while the efficacy was
significantly higher with early administration of
Saccharomyces boulardii [59].

In the Russian Federation, the probiot-
ic with the strain Saccharomyces boulardii
CNCM [-745 is authorized as a medicinal
product (according to the State Register of
Medicinal Products, https://grls.rosminzdrav.
ru/Default.aspx). It is included in the Clinical
Practice Guidelines of the Scientific Community
for the Promotion of Clinical Research of
the Human Microbiome (SCPCRHM) and
the Russian Gastroenterological Association
(RGA) on the use of probiotics, prebiotics,
synbiotics and functional foods enriched with
them for the treatment and prevention of gas-
troenterological diseases in children and adults
as a drug for prevention of antibiotic-associat-
ed diarrhea and C. difficile-associated disease
[50]. The recommended dose of Saccharomyces
boulardii CNCM 1-745 is 5 x 10° CFU 2 times
a day. The limitation of taking this probiotic is
the possible fungemia in immunocompromised
patients, as well as in patients with CVC (cen-
tral venous catheter) [57].

- It is not recommended to discontinue PPI
treatment in patients with indications in order to
reduce the risk of clostridial infection [10, 25].

Comment. Despite clinical data suggest-
ing an increased risk of developing C. difficile
with PPIs, the data heterogeneity, the role of
confounding factors, the lack of dose-response
relationships, and other methodological con-
siderations significantly limit their practical
application. As with any drug, PPIls should
be prescribed strictly if there are indications,
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especially in patients at high risk of develop-
ing clostridial infection.

5.2. Prevention of recurrence

of C. difficile-associated disease

(secondary prevention)

- It is recommended to choose an antibacterial
drug associated with a lower risk of develop-
ing C. difficile-associated disease for patients
who have had a successful treatment of the first
episode with vancomycin or metronidazole, but
require further treatment with systemic antibac-
terial drugs, to prevent further recurrences [5].

Grade of recommendation — C

(level of evidence — 3)

Comment. The use of additional antibiot-
ics (other than those used to treat clostridial
infection) is associated with an increased risk
of prolonged diarrhea and recurrence of clos-
tridial infection and should therefore be dis-
continued. However, if such therapy is neces-
sary, it is preferable to choose antibiotics that
are associated with a lower risk of clostridial
infection, such as macrolides, aminoglycosides,
sulfonamides, vancomycin, or tetracyclines.

- Empiric low-dose oral vancomycin is recom-
mended in patients treated for clostridial infec-
tion, including those with recurrent clostridial
infection who are at risk for further recurrence
but who require continued systemic antibiotics
to prevent further recurrence of clostridial infec-
tion [27, 60, 61].

Grade of recommendation — B

(level of evidence — 2)

Comment. Patients who requirve further
systemic antibiotics immediately or shortly af-
ter treatment for clostridial infection are at
increased risk of clostridial infection recur-
rence and complications [10]. In such cases,
prolongation of vancomycin treatment or its
administration empirically, but at lower doses
(e.g., 125 mg per day), is suggested. Howeuver,
studies are scarce and their data are contra-
dictory. In one retrospective study, extending
the course of vancomycin for more than 10—14
days did not show a beneficial effect on reduc-
ing the risk of recurrence [62]. Two retrospec-
tive cohort studies have been published that in-
vestigated the risk of recurrence of clostridial
infection after successful treatment of the first
episode in patients receiving subsequent treat-
ment with antibiotics in combination with or
without vancomycin, the dose and regimen of
which differed [63, 64]. Both studies showed

a reduced risk of recurrence with empiric use
of vancomycin in combination with antibiotics
for 90 days or with readmission within 1—22
months after treatment of an episode of C. dif-
ficile-associated disease. One study showed a
reduced risk in patients with recurrent clos-
tridial infection, but not in patients with a
history of a single episode [64]. Currently,
there are no prospective randomized studies
of secondary prevention of clostridial infec-
tion that could serve as recommendations, but
the use of low-dose vancomycin in combination
with systemic antibiotics may be appropriate.
Factors influencing the need for such preven-
tion may include the time between treatment
of an episode of clostridial infection and the
need for systemic antibiotics, the number and
severity of previous episodes and patient co-
morbidities [10].

- The addition of the probiotic strain
Saccharomyces boulardii CNCM 1-745 to the
main course of treatment of recurrent clostridial
infection is recommended to reduce the risk of
subsequent recurrence [27, 45].

Grade of recommendation — C

(level of evidence — 2)

Comment. Based on systematic reviews
and meta-analyses, Saccharomyces boulardii
CNCM [-745 showed good results in prevent-
ing further recurrence in patients with recur-
rent clostridial infection when added to the
main course of treatment [45, 65, 66]. The
recommended dose of Saccharomyces boulardii
CNCM [-745 is 5 x 10° CFU 2 times a day.

- The addition of the prebiotic oligofructose
to the main course of treatment of recurrent
clostridial infection is recommended to reduce
the risk of subsequent recurrence [45].

Grade of recommendation — C

(level of evidence — 3)

Comment. The recommended dose of oli-
gofructose is 4 g 3 times a day.

- Bezlotoxumab is recommended in combina-
tion with the standard course of treatment in
patients with recurrent clostridial infection or
presence of risk factors for recurrent clostridial
infection to reduce the risk of subsequent recur-
rence [24].

Grade of recommendation — C

(level of evidence — 2)

Comment. Bezlotoxumab is a fully hu-
manized monoclonal antibody that neutralizes
C. difficile toxin B. The drug was approved
by the FDA (Food and Drug Administration,
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USA) in 2016 to reduce the risk of recurrence
in high-risk patients treated for clostridial in-
fection [8, 26]. Also, the drug is authorized in
the Russian Federation (according to the State
Register of Medicinal Products, https://grls.
rosminzdrav.ru/ Default.aspx). Two phase II1
multicenter, placebo-controlled clinical studies
showed that patients treated with bezlotoxumab
experienced a significant reduction in the recur-
rence rate of C. difficile-associated disease after
12 weeks of treatment. Although the majority
of patients received the drug within 6 days of
starting standard antibiotic treatment, there was
no difference in the recurrence rate of C. diffi-
cile-associated disease depending on the time of
bezlotoxumab infusion [67]. The drug is admin-
istered at a dose of 10 mg/ kg as an infusion over
60 minutes without the need for dose adjustment
in renal or hepatic insufficiency. Despite good
tolerability, adverse infusion-related reactions
were noted in 10 % of patients, the drug should
be used with caution in patients with cardiac in-
sufficiency [8]. The results of studies have shown
that the use of bezlotoxumab not only reduces
the risk of recurrence, but also the need for FMT
(fecal microbiota transplantation), helps to re-
duce readmissions within 30 days in patients
with one or more risk factors for recurrence and
reduce the duration of hospitalizations [68, 69].
The efficacy of this drug in reducing the risk of
recurrence of clostridial infection does not de-
pend on the choice of antibacterial drug for the
standard course of treatment, the time of diag-
nosis and the time of infusion [70]. Despite the
promising properties of the drug, further stud-
ies are needed to compare with FMT and the
standard course of antibiotic therapy in terms of
efficacy, safety and cost [8, 29].

- Discontinuation of PPI treatment in patients
with clostridial infection in order to reduce the
risk of recurrence is not recommended if there
are indications for their use [27].

Grade of recommendation — A

(level of evidence — 4)

Comment. Patients with clostridial infec-
tion should be evaluated for the need for an-
tisecretory therapy. Therapy must be contin-
ued if indicated.

5.3. Prevention of the spread of C. difficile

in the hospital

- It is recommended to place patients diag-
nosed with clostridial infection in separate
rooms with a separate toilet to prevent further

transmission of the infection in the hospital [5,
10, 25, 26].

Grade of recommendation — A

(level of evidence — 3)

Comment. In case of a limited number of
single rooms with a separate toilet, preference
should be given to patients with fecal inconti-
nence. In addition, hand washing and shower-
ing should be available to reduce the number
of spores on the patient’s skin. If accommoda-
tion in a separate ward is not possible, con-
tact between patients should be avoided (e.g.,
reading the same books/magazines, using the
same phone), the patient should have separate
furniture.

- It is recommended that C. difficile-infect-
ed patients be grouped and housed separately
from patients infected with other multidrug-re-
sistant organisms (e.g., methicillin-resistant
Staphylococcus aureus or vancomycin-resis-
tant Enterococcus) to prevent further hospital
cross-infection [10, 25].

Grade of recommendation — A

(level of evidence — 3)

- The use of gloves and gowns by healthcare
workers is recommended when entering the room
and providing care to a patient with C. diffi-
cile-associated disease to prevent the risk of fur-
ther spread of infection [5, 10, 25—27].

Grade of recommendation — A

(level of evidence — 3)

Comment. Wearing gloves in combination
with hand hygiene should reduce the concentra-
tion of C. difficile on the hands of healthcare
personnel. Care must also be taken to prevent
contamination of hands when removing gloves.
The use of gowns, preferably disposable, has
been recommended because of the potential for
C. difficile contamination of healthcare work-
er uniforms and the high quality of evidence
about reducing the transmission of other mul-
tidrug-resistant enteric organisms.

- It is recommended that preventive measures
be taken when contacting a patient with sus-
pected clostridial infection until laboratory re-
sults are available [10, 25].

Grade of recommendation — A

(level of evidence — 3)

- It is recommended to continue to take pre-
cautionary measures for contact with a patient
diagnosed with C. difficile infection for at least
48 hours after diarrhea has been stopped [10].

Grade of recommendation — C

(level of evidence — 3)
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- It is recommended to practice hand hygiene
after contact with a patient with clostridial in-
fection or after removing gloves to prevent the
risk of further spread of the infection [5, 10,
25-27].

Grade of recommendation — A

(level of evidence — 3)

Comment. Hygiene is considered the main
measure to prevent the spread of infection and
includes washing hands under running water
with soap or an alcohol-based cleaner. However,
C. difficile spores are highly resistant to alcohol,
so during an outbreak of clostridium infection or
if contact with patient stool specimens is possi-
ble, hand washing with soap and water before
and after patient care should be preferred. An
antiseptic containing chlorhexidine has also been
shown to be more effective than soap in remov-
ing C. difficile spores from the hands of medical
personnel. However, no well-conducted clinical
studies have been conducted. It is believed that
the degree of contamination of surfaces with
C. difficile spores in a medical facility correlates
with the degree of contamination of the hands of
healthcare personnel.

- Thorough cleaning and disinfection of re-
usable medical equipment after use in a patient
with clostridial infection is recommended to pre-
vent the spread of infection [10, 25, 27].

Grade of recommendation — A

(level of evidence — 3)

Comment. It is recommended to use dis-
posable medical equipment whenever possible.
Reusable medical equipment should be placed
in the patient’s room. Cleaning and disinfec-
tion of reusable equipment should be carried
out after each contact with a patient with clos-
tridial infection. For this purpose, it is pref-
erable to use a sporicidal disinfectant that is
compatible with the equipment used.

- It is recommended to clean the ward with a
sporicidal agent for outbreaks of clostridial in-
fection in a hospital or for repeated cases in the
same ward [5, 10, 25].

Grade of recommendation — C

(level of evidence — 3)

Comment. Daily cleaning with a sporicidal
agent should be considered in conjunction with
other measures to prevent clostridial infection
during outbreaks or when there is evidence of
recurrence in the same area. Chlorine-based
solutions are generally recommended for en-
vironmental cleaning, with 1000 ppm chlorine
being effective and 5000 ppm being the best

choice. After discharge, the patient’s room
must be thoroughly disinfected.

6. Organization of medical care

Indications for hospitalization: since the
disease is acute, patients are hospitalized in a
round-the-clock hospital on an emergency basis
in the presence of the following:

1) intolerance to oral medications for treatment;

2) dehydration;

3) presence of risk factors for severe/compli-
cated C. difficile-associated disease;

4) hospitalization or transfer to the intensive
care unit is indicated for severe disease or com-
plications (septic shock, sepsis, toxic megacolon,
peritonitis, severe dehydration with hypotension
and dysfunction of target organs).

Indications for discharge of the patient from
the hospital:

1) reduced severity of clinical symptoms (nor-
malization of stool, body temperature, relief of
abdominal pain);

2) normalization of laboratory values;

3) normalization of investigation results, in-
cluding imaging of the abdominal organs (co-
lon wall thickness) and endoscopic examination
(disappearance of pseudomembranes according
to colonoscopy in pseudomembranous colitis);

4) normalization of the function of other or-
gans and systems involved in the pathological
process in complicated disease (e.g., kidneys in
case of development of renal failure, etc.);

5) refusal of the patient or his legal repre-
sentative to receive medical care in a round-the-
clock hospital;

6) the need to transfer the patient to another
healthcare facility with the relevant profile of
medical care; the conclusion on the advisabil-
ity of transferring the patient to a specialized
healthcare facility is made after a preliminary
consultation on the provided medical records
and/or a preliminary examination of the patient
by doctors of the healthcare facility to which
the transfer is planned.

7. Additional information
(including factors that affect the outcome
of the disease or condition)

Prognostic factors for severe/complicated
C. difficile-associated disease include: advanced
age (= 65 years), leukocytosis (> 15 x 10°/L),
hypoalbuminemia (serum albumin < 30 g/L) ele-
vated serum creatinine (> 1.5 mg/dL or more than
1.5 times baseline creatinine or 25 % decrease
in glomerular filtration rate from baseline),
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infection with the hypervirulent strain NAP1/ creatinine level may tend to decrease. In this
B1/027. 1t is important to note here that among regard, not all of the above factors may be ap-
patients with malignant neoplasms, and hema- plicable to this group of patients and a person-
tological diseases, the leukocytes count and alized approach is needed [10, 29].

Appendix A. Clinical guidelines development methodology

Criteria for assessing the quality of medical care

Performed
No. Quality assessment criteria (Yes/No)
Ne Kpurepun onenku kayecra O1neHKa BBIOJTHEHUS
(na/mer)
1 |Laboratory tests for C. difficile infection in a patient with diarrhea performed
(at least 2) Yes/No
[Iposenennr maGopartopibie Tectbl Ha Hammune nadeknmn C. difficile y manmenta Ma/ner
¢ quapeeit (ne mMenee 2-x)
2 [Complete blood count, blood chemistry tests (total protein, albumin, creatinine,
alanine aminotransferase, aspartate aminotransferase, glucose, sodium, potassium,
C-reactive protein) performed Yes/No
[Tposesenbl o6umil (KIMHUUECKNiT) aHaIM3 KPOBH, OGMOXUMUYECKUIT Ila/Her
obmierepanesTnuecKuii anaans Kposu (061 6eTOK, aabOyMUH, KpeaTHHHH,
aannHaMuHOTpaHcdepasa, acnapraraMuHoTpaHcdepasa, TJIoKo3a, HATPHIl,
kamuii, C-peakTUBHbBII GEJIOK)
3 | Abdominal ultrasonography performed Yes/No
Bomosnerno Y 3UW opranoB OpIONIHON TOJOCTH Jla/ner
4 | Abdominal MSCT with intravenous contrast-enhancement performed in case
of severe disease Yes/No
Bommonnero MCKT opranoB GpIoIIHOI HOJIOCTH ¢ B/ B KOHTPACTUPOBAHUEM Ila/Her
IIPU TSDKEIOM TeYeHUH 3a00JI€BAHMS
5 [Colonoscopy with biopsy of the colon mucosa performed (if indicated) Yes/N
BrrmosHera KOJIOHOCKONUS ¢ OUOTICUERN CMBUCTON TOJCTON KUTIKA es/ <
(IIpy HAIMYMH TIOKA3AHMIT) Ha/ner
6 | Morphological examination of biopsies of the colon mucosa performed (if indicated) Yes/N
Boinosnerno Mopdosiornueckoe uccaegoBanne GUONTATOB CAU3UCTON TOJCTONW KUIITKU es/ 0
(npu Hammuuu nokasaxuii) Ha/ner
7 |Plain abdominal radiography performed (if indicated) Yes/No
Boimnosinena 063opHasi pentrenorpadusi opraHoB GPIONIHON MOJOCTH Jla/ner
(IIpy HaIMYMU OKAa3aHuil )
8 |Vancomycin prescribed Yes/No
Hasnauen Bankomuiun Ja/ner
9 | Metronidazole prescribed Yes/No
Hasnauen MeTpoHuja3o Ja/ner
10 | Adequate correction of water and electrolyte balance prescribed Yes/No
HasnaueHa ajieKBaTHasi KOPPEKIIUS BOAHO-3JEKTPOJIUTHOTO OajiaHca Jla/ner
11 |Surgeon consulted (if indicated) Yes/No
[Iposesiena KoHcybramus xupypra (IIpy HAJIMYUK MOKa3aHuii) Jla/ner
12 | Measures taken to prevent the spread of C. difficile infection in the hospital Yes,/No
[TpoBemennr Mepb! mpodmmakTuku pacmpocrpanenust nadernnn C. difficile Jla/Her
B CTAIlMOHAPE
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The proposed recommendations are intended to bring modern ideas about the etiology and pathogenesis
of C. difficile-associated disease to practitioners, to introduce the currently used algorithms for diagnosis,
assessment of severity, methods of prevention and treatment.

Target audience of these clinical guidelines:

1) gastroenterologists;

2) internal medicine specialists;

3) infectionists;

4) general practitioners (family doctors);

5) coloproctologists;

6) surgeons;

7) endoscopists.

In the proposed clinical guidelines, all information is ranked according to the level of reliability (evidence)
depending on the number and quality of studies on this disease.

Table1(AppendixA).Gradingof Levelsof Evidence(GLE fordiagnosticmethods(diagnosticinterventions)
Tabauya 1 (11 punoxenue A ). llkasa omeHKn ypoBHeil joctoBepHocTn gokasarenbets (Y /1) mist me-
TOIOB AMArHOCTUKH (JMarHOCTHYeCKUX BMeEIIATeJbCTB)

GLE Explanation
VI Pacmmdposka
1 Systematic reviews of studies with reference method control or systematic review of randomized

clinical trials using meta-analysis
Cucremarnyeckie 0630pbl NCCJEL0BAHNIT ¢ KOHTPOJIEM pedepeHCHBIM METOOM /I CHCTEMATHIECKHI
0630p PaHIOMU3MPOBAHHBIX KJIMHUYECKUX MCCJIEAOBAHUN C IPUMEHEHUEM MeTaaHaIn3a

2 Individual studies with reference method control or individual randomized clinical trials and
systematic reviews of studies of any design, excluding randomized clinical trials, using meta-analysis
OtesIbHBIE UCCIEOBAHUST ¢ KOHTPOJIEM pedePEHCHBIM METOZOM WM OT/eJbHBIE PAHIOMU3MPOBAHHBIE
KJIMHUYECKUE UCCAEJ0BAHUS U CUCTEMATUYECKHE 0630Pbl UCCIEA0BAHUI M06Or0 Au3aiina,

3a UCKJIIOYEHHEM PAaH/OMU3HPOBAHHBIX KJIMHUYECKUX MCCJE0BAHMUIT, C IPUMEHEHIEM METAaaHaIN3a

3 Studies without sequential control with a reference method or studies with a reference method that is
not independent of the study method or non-randomized comparative studies, including cohort studies
UccnemoBanust 6e3 MOCIEI0BATENLHOTO KOHTPOJIST Pe(EPEHCHBIM METOIOM WJIH UCCJIEJOBAHIS

¢ pedEePEHCHBIM METOIOM, He SABJISIOIMMCS HE3aBUCUMBIM OT MCCJIEyEMOTO METO/a,

WM HEPAHAOMU3UPOBAHHBIE CPABHUTE/IbHbIE MCCJAEOBAHNS, B TOM YHCJE KOTOPTHBIE UCCJIEI0OBAHMS

4 Non-comparative studies, case reports
HecpaBHuTesibHbIE HCCIIEI0BAHNUS, OIUCAHIE KJIMHUYECKOTO CJIydast
5 There is only a rationale for the mechanism of action or expert opinion

WnMeercst b 0600CHOBAaHIE MEXaHU3Ma ﬂEﬁCTBI/IH NI MHEHHE SKCIIEPTOB

Table 2 (Appendix A). Grading of Levels of Evidence (GLE) for prevention, treatment and rehabil-
itation methods (preventive, curative, rehabilitative interventions)

Ta6auya 2 (puroxenue A). Ulkana onenkn yposHeii gocroseproctu pokasarebers (Y /1) s me-
TO0B MPOPUIAKTHKH, JedeHus u peabumurannu (IIpoduIakTHIecKnx, Je4e6HbIX, PeaduaIuTaluOHHbIX

BMEIIATENbCTB)
GLE Explanation
YA Pacumdposka
1 Systematic review of RCTs using meta-analysis
Cucrematudecknii 063op PKU ¢ mpuMeHeHeM MeTaaHai3a
2 Individual RCTs and systematic reviews of studies of any design, excluding RCTs, using meta-analysis

Otmempibie PKU u cucreMaTndeckne 0630pbl MCCAeT0BAaHUN T000T0 aAn3aiiHa, 3a uckaouerHneMm PKI,
C TIpPUMEHEHNEM MeTaaHaIN3a

3 Non-randomized comparative studies, including cohort studies
HepangoMusnpoBanHble CpaBHUTEIbHbIE UCCAEI0BAHNS, B TOM YHCJE€ KOTOPTHbBIE MCCJIETOBAHUS
4 Non-comparative studies, case reports or case series, case-control studies

HecpaBHUTEIbHBIE UCCTEIOBAHMUS, OMMCAHNE KIMHUYECKOTO CJAYYast MM CEPUH CIYYaeB, MCCAEI0OBAHNUS
«cjy4yail. — KOHTPOJIb»

5 There is only a rationale for the mechanism of action of the intervention (preclinical studies)

or expert opinion

Vmeercs b 060CHOBaHHE MeXaHU3Ma JeHcTBUS BMeNaTe beTBa (JOKIMHNYECKHE HCCIeA0BAHNIS)
WJIH MHEHUE 9KCIIEPTOB
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Tabruuya 3 ( Hpunoxenue A). llkana oneHKu ypoBHeil y6eaureapHoctn pekoMenganuii (YYP)
JUIS METOZI0B TPOMDUIAKTUKI, JUMAarHOCTUKM, JedeHus u peabuaurannu (IpoduIakTUYeCKnX, AHarHo-
CTUYECKUX, JeYeOHBIX, PeaOUIUTAIIMOHHBIX BMELIATEIbCTB)

Table 3 (Appendix A). Grading of Recommendations (GoR) for methods of prevention, diagnosis,
treatment and rehabilitation (preventive, diagnostic, therapeutic, rehabilitation interventions)

GoR Explanation
YyP Pacumdposka
A Strong recommendation (all efficacy measures (outcomes) considered are important, all studies are of high

or satisfactory methodological quality, their conclusions on the outcomes of interest are consistent)
CusbHas pexomengaius (Bee paceMatpuBaeMbie Kpurepun 3¢ dekTuHOCTH (MCXO/BI) SBISIOTCS BasK-
HBIMH, BCE HCCJIEOBAHUS UMEIOT BBICOKOE HJIH YIOBJIETBOPUTEILHOE METO/L0JIOTHYECKOEe KAueCTBO, UX
BBIBO/IBI 110 MHTEPECYIONUM UCXOJIaM SIBJISIIOTCS] COTJIACOBAHHBIMMU )

B Conditional recommendation (not all efficacy measures (outcomes) considered are important, not all
studies are of high or satisfactory methodological quality, and/or their findings are inconsistent for
the outcomes of interest)

Vcenosras pekomernganus (He Bce pacemarpuBaeMblie Kpurepun s dexTusHocTr (MCXOAbI) ABASIOTC
BaKHBIMH, HE BCE HCCJIEJOBAHUS NMEIOT BBICOKOE WJIH Y/IOBJIETBOPUTEIBHOE METO0JOTHYECKOE KAYECTBO
1/ Wik UX BBIBO/IbI 110 MHTEPECYIOIMM MCXO/AM HE SIBJSAIOTCS COTrJIACOBAHHBIMIL)

C Weak recommendation (lack of good quality evidence (all efficacy measures (outcomes) considered
are unimportant, all studies are of low methodological quality and their conclusions are inconsistent
for the outcomes of interest)

Cunabast pekoMeHaist (OTCYTCTBUE [I0OKA3aTeJbCTB HA/IEKAIETO KadecTBa (Bce pacecMaTpuBaeMble
kputepun 3 deKTHBHOCTH (MCXO/IBI) SBJISIOTCS HEBYKHBIME, BCE UCCJIEN0BAHUS UMEIOT HU3KOE
METO/I0JIOTHYECKOE KAYEeCTBO U MX BBIBOJbI 110 WHTEPECYIONIMM HCXO0/IaM HE SIBJISIOTCS CONJIACOBAHHBIMU)

Procedure for updating clinical practice guidelines

The mechanism for updating clinical practice guidelines envisages their systematic updating at least
once every three years, as well as when new data appear from the point of view of evidence-based medicine
on the diagnosis, treatment, prevention and rehabilitation of specific diseases, the presence of reasonable
supplements,/observations to previously approved CPGs, but not more than once every 6 months.

Reference materials, including compliance with therapeutic indications and contraindications, meth-
ods of administration and doses of medicinal products, instructions for use of the medicinal product

These clinical practice guidelines have been developed taking into account the following legal docu-
ments:

1. Article 76 of the Federal Law of the Russian Federation No. 323-FZ of November 21, 2011 On the
fundamentals of Protecting the Health of Citizens in the Russian Federation, regarding the development
and approval of clinical practice guidelines (treatment protocols) on the provision of medical care by medi-
cal professional non-profit organizations;

2. Order No. 906n of November 12, 2012 On Approval of the Procedure for Providing Gastroenterological
Medical Care to the Population;

3. Order of the Ministry of Health of the Russian Federation No. 203n of May 10, 2017 On Approval
of Criteria for Assessing the Quality of Medical Care;

4. Order of the Ministry of Health and Social Development of the Russian Federation No. 1024n of
December 17, 2015 On the Classification and Criteria Used in the Implementation of Medical and Social
Expert Evaluation of Citizens by Federal State Institutions of Medical and Social Expert Evaluation.
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Appendix B. Doctor’s action algorithms

Algorithms for laboratory examination of stool samples for the diagnosis

of C. difficile-associated disease
Figure 1.

- Diarrhea (= 3 episodes of loose stools, type 6—7 on Bristol stool chart) within 24 hours
- [lmapes (> 3 aMM30/10B KUIKOTO cryna, no bpucroabekoii nkane 6—7) B Teuenue 24 u
« « Presence of risk factors < - Haanune pakropos pucka

A

Genes of toxins A/B, binary toxin (PCR) or GDH (ICA)
Tenbt Tokcutos A/ B, 6unaptoro tokcuna (ITIIP) umu TAT (MXA)

\ 4

Genes of toxins A/ B, binary toxin (PCR) or GDH (ICA) —
Tenbl TokcunoB A B, 6unapnoro tokcuna (ITIIP) wmu TAT (MXA) —

\ 4

Genes of toxins A B, binary toxin (PCR) or GDH (ICA) +
Tennt Tokcunos A/B, 6unapuoro tokcuna (ITIIP) wan TJT (UXA) +

y

Toxins A/B (ELISA/ICA)
Tokcunnt A B (MDA/MXA) wmu TAT (MXA)

\4 \4
Toxins A “B (ELISA ICA) + Toxins A/B (ELISA “ICA) —
Toxcunnt A/B (MDA/MXA) + Toxcuubl A/B (MDA/UXA) —

\ 4 i ¢

Ruling out C. difficile-associated disease Ruling out C. difficile- - clostridial ?nfection with a toxin leyel below the detection threshold

N . " A ] - false negative ELISA result for toxins A,/B
Consider other possible causes of diarrhea associated disease 2C) difficila carciage
Hckmouernne C. difficile-accormmposanioii Gosesnn Hamrane C. difficile- - KJIOCTPU/WATbHAS MH(DEKIS ¢ YPOBHEM TOKCHHA HI3Ke M0pOra 0GHAPYIKEHHs!
PaCCMOTpeTb Apyrue BO3MOJKHbIE IIPUYUHDI Ji1apen aCCOuMﬂPOEaHHOI‘/’I 60]]83['[]/] . JIO)KHOOTpm.[aTeJIbHI:lﬁ pesyJbraT MDA na tokcunnl A B
« Hocuresaberso C. difficile

Figure 2.
- Diarrhea (= 3 episodes of loose stools, type 6—7 on Bristol stool chart) within 24 hours
- Jlnapes (= 3 anu30/10B KUAKOTO CTy]a, 110 Bpucrosbckoii mkane 6—7) B Teuenue 24 4
- Presence of risk factors /' -+ Hamune dakropos pucka
\4
GDH (ICA) + Toxins A/B (ELISA ICA)
AT (UXA) + Tokcunst A/B (MDA UXA)
GDH (ICA) + GDH (ICA) + GDH (ICA) — GDH (ICA) —
Toxins A-'B (ELISA-ICA) + Toxins A“B (ELISA/ICA) — Toxins A“B (ELISA/ICA) + Toxins A-'B (ELISA-ICA) —
TAT (UXA) + T/IT (MXA) + TAT (MXA) — TAT (MXA) —
Toxcunpr A/B (UDA/MXA) + Toxkcuupr A B (MDA UNXA) — Toxcnnnr A/B (MDA UXA) + Tokcunnr A/B (MMDA/MNXA) —

v v

Genes of toxins A B, binary toxin (PCR)
Tenbt Tokcunos A, B, 6unapuoro tokcuna (II1IP)

v v

Genes of toxins A/B, binary toxin (PCR) + Genes of toxins A B, binary toxin (PCR) —
Tenbt Tokcunos A/B, 6unapuoro tokcnna (I11IP) + | |Tennt Tokcunos A B, 6unapuoro tokcnna (ITIP) —

¢ ¢ \4

Ruling out C. difficile-associated disease

v Uckmouenue C. difficile-accouunpoBatntoii Goje3Hn
Presence of C. difficile-associated disease ¢
Hamuuue C. difficile-accounnpoBantoii 60Jie3HI Finding other causes of symptoms

TTonck JAPYTUX TPUYMH BOSHUKHOBEHUSA CHUMIITOMOB
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Appendix C. Information for the patient

10.

11.

12.

Dear Patient! Small numbers of C. difficile can comprise the normal microbiota in the intestines of a
healthy individual. Spores of this bacterium can be found on any surface and enter the gastrointestinal tract
by swallowing. Therefore, the infection can be prevented through proper personal hygiene (e.g., washing
hands before eating, especially after visiting healthcare facilities, not eating unwashed foods). But even
the presence of bacteria in the intestines or the entry of its spores into the gastrointestinal tract will not
cause the disease if there are no factors contributing to their excessive growth. The use of antibiotics is
the main factor in changing the normal composition of the microbiota. It is extremely important to take
antibiotics when really necessary and only as prescribed by a doctor, just like other medicinal products. If
you have diarrhea, then you should consult a doctor to decide on the necessary additional examinations and
receive recommendations for treatment. Do not self-medicate. Timely and appropriate treatment will ensure
complete recovery from the disease and allow avoiding complications.
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