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Clostridioides difficile infection (CDI) remains a significant clinical challenge both in the management of severe
and severe-complicated disease and the prevention of recurrence. Guidelines released by the Infectious
Diseases Society of America and Society for Healthcare Epidemiology of America (IDSA/SHEA) and ESCMID
had some consensus as well as some discrepancies in disease severity classification and treatment recommen-
dations. We review and compare the key clinical strategies from updated IDSA/SHEA, ESCMID and current
Australasian guidelines for CDI management in adults and discuss relevant issues for clinicians, particularly
in the management of severe-complicated infection.

Updated IDSA/SHEA and ESCMID guidelines now reflect the increased efficacy of fidaxomicin in preventing re-
currence and have both promoted fidaxomicin to first-line therapy with an initial CDI episode in both non-severe
and severe disease and endorsed the role of bezlotoxumab in the prevention of recurrent infection. Vancomycin
remains acceptable therapy and metronidazole is not preferred. For severe-complicated infection the IDSA/
SHEA recommends high-dose oral+rectal vancomycin and IV metronidazole, whilst in an important develop-
ment, ESCMID has endorsed fidaxomicin and tigecycline as part of combination anti-CDI therapy, for the first
time. The role of faecal microbiota transplantation (FMT) in second CDI recurrence is now clearer, but timing
and mode of FMT in severe-complicated refractory disease still requires further study.

Introduction

Despite key advances in therapeutic strategies, Clostridioides dif-
ficile infection (CDI) remains challenging for clinicians world-
wide, not only in the management of infrequent cases of
fulminant colitis, which carry a high risk of mortality,! but par-
ticularly with respect to the prevention of recurrent infection.”
However, heterogeneity in definitions used for severe CDI has
been a confounding factor when assessing treatment guideline
recommendations and trial outcomes.®>™ There is no internation-
al consensus on strict timing of parameter measurement with re-
spect to treatment commencement. Updated ESCMID guidelines
have included new severity definitions, which are now more
harmonized with the IDSA/SHEA recommendations.* The
Australasian Society for Infectious Diseases (ASID) guidelines
are older® and the criteria for severe disease are more reflective
of prior ESCMID definitions.” ESCMID has also included specific re-
commendations regarding prophylaxis for prevention of CDI, for
the first time in international guidelines.”

Treatment of non-severe CDI

Consensus between IDSA/SHEA and ESCMID regarding optimal
treatment of initial and first recurrence of non-severe CDI has
now been reached.** Non-severe CDI is defined in IDSA/SHEA
guidelines as a case with a WBC count of <15000 cells/mL and
a serum creatinine level <1.5 mg/dL,> whilst ESCMID specifies
the same WBC count breakpoint, but in addition suggests that
the temperature at presentation should be <38.5°C and the
rise in serum creatinine be <50% above baseline with absence
of imaging features of severity (Table 1).

The role of oral metronidazole, vancomycin and
fidaxomicin in IDSA, ESCMID and ASID

Oral metronidazole was recommended for initial CDI in mild/
moderate disease in 2014 ESCMID guidelines,7 but in contrast,
2017 IDSA/SHEA guidelines advised metronidazole only for pa-
tients with an initial episode of non-severe CDI in settings where
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Table 1. Severity classification of C. difficile infection in the three guidelines

IDSA/SHEA 2021

ESCMID 2021

ASID 2016

Absence of all features consistent with severe CDI.

Any of the following features if no other
explanation can be provided:
WBC count of >15000 cells/mL or a rise in
serum creatinine level >50% above baseline or
core body temperature >38.5°C.
Rigors, haemodynamic instability, peritonitis or
evidence of bowel perforation, ileus or toxic
megacolon, elevated lactate level, albumin
level <25 mg/L, large intestine distension,
colonic wall thickening, fat stranding,
unexplained ascites (imaging)
or pseudomembranous colitis on colonoscopy.
An episode of CDI complicated by:
Toxic megacolon, admission to intensive care

Non-severe WBC count of <15000 WBC count of <15000 cells/mL and a serum
cells/mL and a serum creatinine level <50% above baseline, and
creatinine level core body temperature at presentation
<1.5 mg/dL. <38.5°C.

No imaging features of severity.

Severe One of the following One of the following factors at presentation:
factors at presentation: WBC count of >15000 cells/mL or a rise in
WBC count of >15 serum creatinine level >50% above baseline
000 cells/mL or a serum or core body temperature >38.5°C.
creatinine level Additional supporting factors, when
>1.5 mg/dL. available, are distension of the large

intestine, pericolonic fat stranding or colonic
wall thickening (including low-attenuation
mural thickening) at imaging.

Severe- Presence of hypotension Presence of one of the following factors that

complicated or shock, ileus or needs to be attributed to CDI:
‘fulminant’ megacolon. Hypotension, septic shock, elevated serum

lactate, ileus, toxic megacolon, bowel

for severe sepsis, requirement for surgery or
death due to CDL

perforation or any fulminant course of
disease (i.e. rapid deterioration of the

patient).

vancomycin or fidaxomicin were unavailable.® The recent IDSA/
SHEA update suggests fidaxomicin preferentially over vancomy-
cin for initial CDI,> and new ESCMID guidelines concur with this
recommendation, with vancomycin being acceptable for a first
episode and metronidazole only if other agents are unavailable.”
The older ASID guidelines still recommend metronidazole for a
first episode of non-severe CDI® (Table 2).

Whilst oral metronidazole, vancomycin and fidaxomicin can
all be associated with treatment failure and relapse after primary
infection, fidaxomicin has been demonstrated to be superior in
preventing recurrence.””** Treatment of CDI with either metro-
nidazole or vancomycin is associated with recurrence in 20%-
30% of patients,'® which then provides a 50%-60% likelihood
of further recurrence.”'® The theoretical advantage of oral
vancomycin versus metronidazole is that it achieves high con-
centrations in the stool, well above the MIC required for its action
(MICqp for C. difficile is 1-2 mg/L), is not absorbed systemically
and achieves predictably high levels in the colon throughout
the entire course of administration, whilst oral metronidazole le-
vels in stool are low and decrease to undetectable levels as co-
lonic inflammation resolves.!” There are no conclusive data
regarding the relationship between MICs and clinical outcome
for these two antibiotics.*®

Focusing on comparisons between oral metronidazole and
oral vancomycin in four randomized clinical trials, two unblinded
studies found no key differences in outcomes.®'° However, two
subsequent randomized placebo-controlled trials demonstrated
that vancomycin was superior to metronidazole.**? In both

trials, vancomycin trended toward superiority in the mild/moder-
ate disease subgroups. In the first study, clinical cure rate for all
patients with vancomycin was 97% versus 84% (P<0.006) with
metronidazole.! In the second trial, clinical cure rate with vanco-
mycin was better in every disease category, but the difference
was most pronounced in patients with severe disease, being
66.3% with metronidazole versus 78.5% with vancomycin.'? A
multivariate analysis by Johnson et al. found vancomycin to be
superior overall, independent of disease severity.

A 2017 Cochrane meta-analysis including 22 trials mostly
consisting of patients with non-severe disease, provided
moderate-quality evidence suggesting that vancomycin is super-
ior to oral metronidazole in all cases.'® However, Fabre et al.?® in
2018 contested the change to the IDSA/SHEA guidelines for
vancomycin for non-severe disease. In response, McDonald
et al.’! commented that a large retrospective multicentre pro-
pensity score-matched study of >10000 patients demonstrated
that 30 day mortality for all patients treated with vancomycin
versus metronidazole was significantly lower, although most of
the reduced mortality was seen in patients with severe CDI.
However, a more recent cohort study suggested younger age
(<65 years) may predict better response to oral metronidazole
in mild cases without the presence of severe underlying co-
morbidities or hypoalbuminaemia.??

Emphasis on differing efficacy between these two agents
being more clearly delineated in those with risk factors for severe
disease was the basis for use of oral metronidazole for a first non-
severe (DI episode in earlier ESCMID and ASID guidelines.®’ In
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Table 2. Treatment recommendations for C. difficile in the three guidelines

Category

IDSA/SHEA 2021

ESCMID 2021 ASID 2016

Initial episode,
non-severe

First recurrence
non-severe

Second or
subsequent
recurrence

non-severe

Severe

Severe-
complicated
‘fulminant’

Severe-
complicated

‘fulminant’
refractory

Fidaxomicin STD preferred®
OR vancomycin 125 mg PO 6 hourly for 10 days
(alternative).

If above agents are unavailable: metronidazole,
500 mg PO 8 hourly for 10-14 days.

Fidaxomicin STD® or EPFX®

OR vancomycin tapered and pulsed regimen
alternative®

OR vancomycin 125 mg PO 6 hourly for 10 days
alternative

and adjunctive bezlotoxumab if prior episode within
6 months.

Fidaxomicin STD® or EPFX®

OR

vancomycin tapered and pulsed regimen®

OR

vancomycin 125 mg PO 6 hourly for 10 days
followed by rifaximin 400 mg PO 8 hourly for
20 days

and adjunctive bezlotoxumab if prior episode within
6 months.

FMT: appropriate antibiotic treatment for at least
two recurrences (i.e. three CDI episodes) should
be tried prior to offering FMT.

Fidaxomicin STD®

OR

vancomycin 125 mg PO 6 hourly for 10 days

and adjunctive bezlotoxumab for primary CDI if
other risk factors for recurrence (age >65 years,
immunocompromised host) or if episode in prior
6 months.

Vancomycin 500 mg 6 hourly PO or by nasogastric
tube and metronidazole 500 mg IV 8 hourly

AND consider vancomycin per rectum if ileus
present.

No commentary in focused update.

Fidaxomicin STD preferred®

OR vancomycin 125 mg PO 6 hourly for
10 days (alternative).

If above agents are unavailable:
metronidazole, 500 mg PO 8 hourly
for 10 days.

If high risk of recurrence, especially
elderly hospitalized, consider EPFX® or
adjunctive bezlotoxumab if
fidaxomicin is unavailable.

Fidaxomicin STD? if fidaxomicin not used Vancomycin 125 mg PO 6 hourly for
for initial episode of CDI 10 days.

OR

Fidaxomicin STD® or vancomycin 125 mg
PO 6 hourly for 10 days with
adjunctive bezlotoxumab

OR vancomycin tapered and pulsed
regimen® is acceptable alternative
if other options are unavailable.

FMT: after pretreatment with

Metronidazole 400 mg PO 8 hourly for
10 days.

Vancomycin 125 mg PO 6 hourly for
fidaxomicin STD? OR vancomycin 14 days+vancomycin taper
125 mg PO 6 hourly for 10 days OR fidaxomicin STD®

OR OR FMT if available

Fidaxomicin STD® or Vancomycin OR vancomycin 125 mg PO 6 hourly for
125 mg PO 6 hourly for 10 days 10 days followed by rifaximin 400 mg
with adjunctive bezlotoxumab PO 8 hourly for 20 days.

OR vancomycin tapered and pulsed
regimen® is acceptable alternative
if other options are unavailable.

Fidaxomicin STD® Vancomycin 125 mg PO 6 hourly for
OR 10 days.
vancomycin 125 mg PO 6 hourly for If unable to tolerate oral therapy, use
10 days. vancomycin via nasogastric tube plus
metronidazole 500 mg IV 8 hourly +
vancomycin per rectum.

Fidaxomicin STD® OR Vancomycin up to 500 mg 6 hourly PO or

vancomycin 125 mg PO 6 hourly for
10 days and consider IV tigecycline

100 mg load, then 50 mg 12 hourly.

by nasogastric tube +vancomycin per
rectum plus metronidazole 500 mg IV
8 hourly.

Consult a surgeon. Consult a surgeon.
Refer for surgery Consider tigecycline monotherapy
OR OR
consider rescue FMT if ineligible for consider rescue FMT
surgery. AND
consider role of surgery.

Vancomycin per rectum: 500 mg in 100 mL of normal saline per rectum 6 hourly as a retention enema. Bezlotoxumab adjunctive therapy: bezlotoxumab 10 mg/
kg given 1V once during administration of standard-of-care antibiotics.

STD, standard.

“Fidaxomicin STD regimen: 200 mg PO 12 hourly for 10 days.
®Fidaxomicin extended-pulsed regimen: 200 mg PO 12 hourly for 5 days followed by 200 mg PO every other day for 20 days.

“Tapered/pulsed vancomycin regimen example: 125 mg four times daily for 10-14 days, two times daily for 7 days, once daily for 7 days, and then every 2-
3 days for 2-8 weeks.
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addition, concern persists with vancomycin selecting acquired
glycopeptide resistance in enterococci through selective pressure
on the intestinal microbiota. Most patients have already been
pretreated with other antimicrobials, which makes the relative
contributions of each agent to dysbiosis hard to quantify. Both
agents cause significant disruption of the intestinal microflora
and there is not clear consensus that one promotes overgrowth
of VRE more than the other.?*** A recent retrospective study, in-
cluding 15776 patients, demonstrated that those treated with
oral vancomycin were no more likely to develop VRE infection
within 3-6 months than with metronidazole.?> A pragmatic diffi-
culty with utilizing treatment such as oral metronidazole for pri-
mary non-severe CDI is that the severity staging of an episodeis a
dynamic target. This can inadvertently result in patients receiving
inferior therapy to try and achieve clinical cure. Patel et al.?® re-
ported that 90 day mortality attributable to CDI was 21.7% in
those undertreated using prior IDSA/SHEA guidelines versus
8.9% in those appropriately treated (P=0.03) and 8.2% in those
either appropriately treated or overtreated (P=0.015).

Fidaxomicin and extended-pulsed fidaxomicin

Fidaxomicin performed favourably against vancomycin in clinical
trials of CDI,'*'* but widespread use worldwide has been inhib-
ited due to high cost. Fidaxomicin is a non-absorbable, narrow-
spectrum, macrocyclic antibacterial that has minimal systemic
absorption.?” It has higher in vitro activity against C. difficile
than vancomycin, with a more prolonged post-antibiotic effect
and reduces sporulation and toxin production whilst demonstrat-
ing greater preservation of the intestinal microbiota than vanco-
mycin in vitro and in vivo.?”*® Of note, fidaxomicin-treated
hospital inpatients were less likely to contaminate their environ-
ment (25/68; 36.8%) than patients treated with metronidazole
and/or vancomycin (38/66; 57.6%) (P=0.02).%°

Two prospective randomized controlled trials demonstrated
non-inferiority of fidaxomicin versus vancomycin for clinical
cure of CDI, and a significantly lower recurrence rate.**** Also,
fidaxomicin-treated patients were less likely to have acquisition
and overgrowth of VRE and Candida species.®° A subgroup ana-
lysis of 128 in the per-protocol population from both studies de-
monstrated recurrence within 28 days occurred in 35.5% of
vancomycin and 19.7% of fidaxomicin-treated patients, respect-
ively, who had recent CDI prior to study enrolment.'® These data
informed the 2017 IDSA/SHEA recommendation for using fidax-
omicin for recurrent CDI.8 Two subsequent retrospective studies
from England®! and the USA®? demonstrated decreased CDI re-
currence and re-hospitalizations following hospital policy
changes to utilize fidaxomicin as early first-line monotherapy.

The EXTEND trial of extended-pulsed fidaxomicin (EPFX) in 362
hospitalized patients aged >60 years with confirmed primary or
recurrent CDI reported the lowest observed recurrence rates in
a randomized controlled trial of antibiotic treatment for CDI, for
patients who had a clinical response at the test of cure visit, at
4% 30 days post treatment and 6% at Day 90.>* Two economic
analyses found EPFX more cost-effective than vancomycin for
first-line treatment of CDI in older patients.**> Consequently, re-
cent IDSA/SHEA guidelines suggested EPFX or standard-dose fi-
daxomicin for recurrent CDI and commented that further study
comparing the two fidaxomicin regimens is required.®> ESCMID

has suggested an extended (off-label) approach may be consid-
ered for treatment of the population studied in the trial, i.e. older
patients who are at risk for CDI recurrence.”

Authors who reviewed the 2017 IDSA/SHEA guidelines and
performed Markov modelling to investigate cost-effectiveness
of differing treatment regimens concluded that metronidazole
is suboptimal for non-severe CDI as it is less beneficial than alter-
native strategies, with the preferred treatment regimen being fi-
daxomicin for primary non-severe CDI, fidaxomicin for first
recurrence and consideration of faecal microbiota transplant-
ation (FMT) for subsequent recurrence.®® This strategy is now re-
flected in both updated IDSA/SHEA and ESCMID guidelines™*
(Table 2).

Treatment of severe CDI

There is consensus that oral metronidazole is not appropriate for
the treatment of severe CDI, based on evidence from randomized
controlled trials and a retrospective multicentre propensity score-
matched study of >10000 patients.*»*#?! IDSA/SHEA define se-
vere CDI as the presence of a WBC count of >15000 cells/mL or
a serum creatinine level >1.5 mg/dL. ESCMID uses similar criteria
or fever >38.5°C or distension of the large intestine, pericolonic fat
stranding or colonic wall thickening (including low-attenuation
mural thickening) at imaging (Table 1).

ASID guidelines suggest oral vancomycin 125 mg 6 hourly for
10 days for severe disease, whilst fidaxomicin is not recom-
mended.® Louie et al.** found fidaxomicin was non-inferior to
vancomycin in achieving clinical cure in patients with severe dis-
ease and this has now been endorsed by ESCMID, IDSA/SHEA
guidelines and international commentary.>**® However, there
are no data on the efficacy of fidaxomicin in severe life-
threatening disease.

Treatment of severe-complicated CDI

Both the IDSA/SHEA and ESCMID criteria define severe-compli-
cated or ‘fulminant’ CDI as the presence of hypotension or shock,
ileus or toxic megacolon. In addition, ESCMID includes patients
with an elevated serum lactate, bowel perforation or any fulmin-
ant course of the disease in this category (Table 1). Notably, the
2021 IDSA/SHEA advice excludes fidaxomicin for fulminant dis-
ease and recommends adding IV metronidazole 500 mg 8 hourly,
higher-dose vancomycin (500 mg 6 hourly) orally (PO) or via
nasogastric tube, and potentially rectal vancomycin via rectal
tube as retention enemas 6 hourly, particularly in the presence
of ileus. 2016 ASID guidelines were similar, but had also sug-
gested the option of consideration of tigecycline monotherapy
or rescue FMT, whilst having surgical consultation.*® ESCMID
now differs in allowing fidaxomicin treatment, not routinely re-
commending IV metronidazole and suggesting the addition of
IV tigecycline (Table 2).

There are surprisingly few studies supporting the usage of
higher-dose vancomycin, rectal administration of vancomycin
and the combination with IV metronidazole. The 125 mg dose
of vancomycin achieves 500-1000 times the MICgq, which should
be adequate for clinical efficacy. However, Cunha et al.*” in a
retrospective study of 160 patients, demonstrated a 97% re-
sponse rate to vancomycin 500 mg PO 6 hourly in patients failing
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to achieve rapid clinical improvement after 72 h with convention-
al vancomycin dosing. Rectal vancomycin has shown efficacy in
small case series, but has the potential disadvantage of a small
risk of colonic perforation.®®37 A retrospective review of 47 pa-
tients with C. difficile colitis treated with adjunct intracolonic
vancomycin was published by Kim et al. in 2013.%° Thirty-three
of 47 patients (70%) with severe CDI responded with complete
resolution without surgery, whilst 21% died. In a more recent
case-control study of 24 ICU patients, vancomycin per rectum
did not reduce the need for colectomy or decrease mortality.*!
All authors agree prospective studies of efficacy are needed.

The recommendation for combined oral vancomycin and IV
metronidazole in severe-complicated disease derives from ex-
pert opinion and a single-centre, retrospective, observational,
comparative study performed in 88 critically ill patients with
CDI from the USA in 2015.? The combination therapy group re-
ceived IV metronidazole within 48 h after initiating vancomycin,
for at least 72 h, with a median duration of 12.5 days (range 3-
33). Mortality was 36.4% and 15.9% in the monotherapy and
combination therapy groups, respectively (P=0.03). In the set-
ting of gut dysmotility in critically ill patients, therapeutic metro-
nidazole concentrations at the site of colonic inflammation may
still occur with IV therapy, and explain the potential benefit.
There has been no prospective randomized controlled trial evalu-
ating efficacy of the combination regimen versus vancomycin
alone in severe-complicated disease, which is likely a function
of the medical and ethical complexities involved. ESCMID noted
that a large retrospective analysis (n=2114) found no associ-
ation between dual therapy and 90 day mortality, colectomy
and CDI recurrence in patients with non-severe (n=727), severe
(n=861) and fulminant CDI (n=526).%*3

Severe-complicated, refractory CDI

Refractory CDI is CDI not responding to recommended CDI anti-
biotic treatment, i.e. no response after 3-5 days of therapy.”
The options for patients on vancomycin and IV metronidazole
combination medical therapy who are still deteriorating include
addition of tigecycline, surgery or rescue FMT. The timing and
choice of these interventions has largely rested with treating clin-
icians. The role of medical therapy beyond vancomycin and IV
metronidazole, particularly for difficult groups of patients ex-
cluded from FMT studies, has been contentious. As mentioned,
in an important development, ESCMID has now endorsed the
addition of tigecycline to other anti-CDI therapy when a patient
is progressing to severe-complicated CDI, which is consistent
with our practice using combination therapy in non-pregnant
adults.*** The IDSA focused update did not comment on tigecyc-
line. Itis important that such patients also have a concurrent sur-
gical referral for careful observation;® however, total colectomy
should be avoided if possible, especially without the presence
of toxic megacolon. There has been no randomized controlled
trial evaluating tigecycline combination therapy versus surgery,
and whilst ESCMID now recommends that total abdominal colec-
tomy might be prevented by partial colectomy or loop ileostomy,
the mortality benefit for any of these procedures versus maximal
medical therapy is unclear.*>™’ A new clinical strategy, there-
fore, is maximal medical therapy with tigecycline and then

proceeding to surgery or rescue FMT if there is clinical failure or
drug toxicity.
Tigecycline is a broad-spectrum glycylcycline that suppresses
C. difficile toxin production and sporulation.“® IV administration cir-
cumvents limitations observed with oral and rectal vancomycin
therapy and provides broad-spectrum cover for intra-abdominal
sepsis. The advantage of tigecycline is that the delay and proced-
ural decisions relating to FMT are avoided; however, the major dis-
advantage is potential liver function derangement, coagulopathy
or pancreatitis, limiting the duration of therapy.**“° Close monitor-
ing of patients is required, with early discontinuation of tigecycline
therapy if adverse effects develop. A duration >14 days is a risk
factor for tigecycline-induced coagulopathy and often only shorter
courses are needed for salvage of patients with fulminant CDI.
Small series and cohort studies evaluated clinical outcomes in
patients treated with tigecycline monotherapy or combination
therapy including oral vancomycin and IV metronidazole, but
these studies are not easily comparable because the severity cri-
teria are different.”®>! We found tigecycline beneficial as part of
early combination therapy in a retrospective analysis of 13 pa-
tients with severe or severe-complicated CDI where clinical cure
was documented in 77.0% and mortality was 8% in patients to
whom adjunctive tigecycline was administered earlier than re-
commended in current guidelines.** Results from other studies
have been mixed and there has been no prospective randomized
controlled trial.>*°* A Phase 2 study ceased due to slow accrual.>
However, a recent meta-analysis based on 186 patients (four
studies) showed a clinical cure rate of 79% (95% CI 73.0%-
84.5%).°° Of note, the pooled clinical cure rate was higher than
that after single FMT in the recent meta-analysis.”® Tigecycline
monotherapy is controversial and avoided at our institution.
Szabo et al.® originally reported in a retrospective study of 90 pa-
tients with severe CDI that those treated with tigecycline had sig-
nificantly better outcomes versus patients treated with standard
therapy with oral vancomycin plus IV metronidazole (clinical
cure 75.6% in the tigecycline group versus 53.3% in the standard
therapy group, P=0.02). However, the same investigators subse-
quently reported that tigecycline monotherapy in 110 patients
with severe CDI resulted in the primary outcome of treatment fail-
urein 37.3%.>’ Patients with failure frequently had chronic cardiac
and pulmonary comorbidities, peritonitis, higher C-reactive protein
(CRP) levels, ICU admittance rates and need for total parenteral
nutrition and vasopressors. The timing of drug commencement
is important, and this issue requires further clarification in pro-
spective studies. The ESCMID 2014 and ASID 2016 guidelines sug-
gesting salvage tigecycline monotherapy have now been
superseded by the new ESCMID recommendation, as discussed.®’
FMT shows promise in severe-complicated refractory CDI, but
has complexities in immunosuppressed patients and requires do-
nor screening, which is difficult in precipitant circumstances.>®>°
Unknown donor stool banking facilitates urgent delivery but is
not widely accessible. It has not been endorsed by IDSA/SHEA
in this context, but ESCMID recently ratified consideration of
FMT where surgery is not feasible.** Australasian guidelines en-
dorse consideration of FMT if there is a failure of medical therapy.®
A 2017 review considered 23 case reports and series reporting
FMT for severe or complicated CDI and concluded this approach
was appropriate in patients with severe-complicated, refractory
(DI to avoid surgery.”® In 2020, Guery et al.” concurred that
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FMT was a reasonable option to treat severe-complicated CDI.
Fischer et al.>® demonstrated the need for a second FMT for
cure in complicated cases and success with continuation of oral
vancomycin in patients with pseudomembranes. The same author
then described an 87% cure rate at 1 month for severe-complicated,
refractory CDI in an observational cohort study of 38 patients.®* A
recent series from Taiwan of 39 patients treated with colono-
scopic FMT for recurrent, refractory or complicated CDI had a suc-
cess rate of 89.7%.? A recent randomized controlled trial of 56
patients reiterated that multiple transplants may be required
for clinical cure.®® Notably, this trial included patients who only
received monotherapy with vancomycin or fidaxomicin before
being defined as refractory and excluded patients with toxic
megacolon, septic shock and those undergoing ongoing treat-
ment for malignancy or receiving concomitant systemic antimi-
crobials. This was the only randomized controlled trial included
in a recent meta-analysis including 676 patients who underwent
FMT for severe or fulminant CDI.>® The overall rate of clinical cure
in the meta-analysis after single FMT was 61.3% (95% CI 43.2%-
78.0%) with 10.9% (95% CI 0.2%-30.2%) of patients experien-
cing major adverse events. The pooled colectomy rate after
FMT was 8.2% (95% CI 0.1%-23.7%) with a pooled all-cause
mortality rate after FMT of 15.6% (95% CI 7.8%-25.0%).>>

Prevention of relapse and treatment of
recurrent CDI

Bezlotoxumab

A single infusion of bezlotoxumab, the human monoclonal anti-
body against toxin B, significantly decreased recurrence in pa-
tients receiving standard antibiotic treatment for primary or
recurrent CDI versus placebo, after initial clinical cure at
12 weeks, in two double-blind, randomized, placebo-controlled
Phase 3 trials.®* Concerns around high cost, potential for infusion
reactions and heart failure in some patients have been limita-
tions to standard use. Its use is cautioned in patients with con-
gestive heart failure (CHF) as more deaths were seen in this
group (19.5% versus 12.5% placebo). Of note, only 4% of patients
received fidaxomicin in the bezlotoxumab trials, so this combin-
ation is not well defined. Kampouri et al.® recently commented
that the recurrence rate after bezlotoxumab is comparable to
the rate observed with the classic administration of fidaxomi-
cin.'® The 2021 IDSA/SHEA guidelines suggest using bezlotoxu-
mab as a co-intervention along with standard antibiotics in
primary infection only if the patient is at high risk for recurrence
and has severe CDI, whereas ESCMID suggests it is relevant for
high-risk patients only if fidaxomicin is not available (Table 2).
Both societies agree with its use in all patients who then present
with a second episode of CDI within 6 months>* and warn that in
patients with a history of CHF, bezlotoxumab should be reserved
for when the benefit outweighs the risk. Bezlotoxumab has not
yet been endorsed in Australian guidelines, but recommenda-
tions may be updated in view of international commentary.

Other antimicrobial strategies

ESCMID and IDSA/SHEA guidelines advise that vancomycin in a
tapered and pulsed regimen can be considered for the first or

subsequent CDI recurrence®* as an acceptable alternative to
standard-dose fidaxomicin or EPFX. Prolonged oral vancomycin
125 mg daily has also been effective to prevent relapse in the eld-
erly, where FMT was impractical.® Rifaximin after completion of
standard antibiotic therapy decreased recurrence rate at
12 weeks from 29.5% to 15.9% in a randomized placebo-
controlled trial.®® Rifaximin is endorsed for patients with more
than one recurrence (weak recommendation, low quality of evi-
dence) in both 2017 and 2021 IDSA/SHEA guidelines,*® but was
not given strong support by ESCMID, who have listed FMT post
standard-of-care antibiotic treatment as preferred for second re-
currence (Table 2).

Faecal microbiota transplantation

Kampouri et al.'® recently suggested study of FMT at the first re-

currence. However, IDSA/SHEA recently restricted FMT to third
and subsequent recurrence, noting two FDA alerts documenting
transmission of pathogenic Escherichia coli from donors to recipi-
ents, with resultant morbidity and mortality, and new concerns
regarding potential transmission of severe acute respiratory syn-
drome coronavirus 2.% There is symmetry between ESCMID and
Australasian guidelines regarding FMT for second recurrence.*®

Initial randomized controlled trials of FMT in patients with re-
current CDI demonstrated superiority over vancomycin therapy,
with either duodenal infusion or rectal administration.®’:%%
Overall, results suggest that a single administration by the na-
soenteric route, enema, capsule or endoscopic administration
via the upper or lower GI tract has between a 65% and 95% suc-
cess rate of cure.®?~’! A systematic search of 14 studies with data
from 305 patients suggested that the lower route was more ef-
fective.” A prospective cohort study of 180 patients demon-
strated that frozen capsulized FMT was effective, where at
8 weeks, CDI resolved in 82% of patients after one treatment, ris-
ing to a 91% cure rate with two treatments.”* In multiply recur-
rent CDI, a recent randomized controlled trial of 64 consecutive
adults in Denmark demonstrated that FMT was superior to fi-
daxomicin or vancomycin for 10 days in achieving clinical reso-
lution and a negative C. difficile toxin test at 8 weeks, with the
primary outcome achieved in 71%, 33% and 19% of patients
respectively.”?

There are ethical implications of the metabolic and immuno-
logical consequences of transplantation of the human microbiome
and there is a risk of rare complications such as aspiration with the
upper route and colonic perforation with the lower route, although
the lower route has been established as safer.”%’* Longer-term
follow-up has suggested weight gain in recipients and the temporal
emergence of new medical conditions, plus modulation of insulin
sensitivity and response to cancer therapeutics.”>’® More targeted
approaches to manipulate the gut microbiota are being trialled and
may be safer in the long term.*®

Probiotics

Probiotics have been studied for C. difficile in both a prophylactic
and adjunctive setting, but have not been endorsed in updated
(DI guidelines.**®® In 2017, IDSA/SHEA noted there were insuffi-
cient data to recommend probiotics for primary prevention
of CDL®’"’® and that whilst Saccharomyces boulardii and
Lactobacillus species had shown promise for the prevention of
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CDI recurrence, neither had yet produced significant and reprodu-
cible efficacy in controlled clinical trials.”?~#" Previously, a Cochrane
review of probiotics for the prevention of C. difficile-associated diar-
rhoea in adults and children had concluded that short-term use
appears to be safe and effective when used along with antibiotics
in patients who are not immunocompromised or severely debili-
tated, and that patients should be informed of the potential ben-
efits and harms of probiotics.”® The conclusion, however, recently
from ESCMID was that adverse effects may be significant and pro-
biotics may actually delay microbiome reconstitution after anti-
biotic treatment.”

There are limited data regarding adjunctive probiotic therapy
for a first episode or first recurrence of non-severe CDI and the
nature and timing of administration has varied in the available
studies. The first randomized, double-blind trial in patients with
either initial or recurrent CDI found adjuvant S. boulardii reduced
the rate of recurrence from 44.8% to 26.3% in patients receiving
standard antibiotics.® A subsequent study utilizing patients from
a national double-blind, placebo-controlled trial of treatment of
adult patients with recurrent CDI in the USA found that S. boular-
dii (started on Day 7 of treatment with vancomycin and contin-
ued for 28days) significantly reduced recurrence when
combined with high-dose vancomycin only (2 g/day).”® Barker
et al.®? described that 4 weeks of daily combination probiotic
treatment (Lactobacillus acidophilus, Lactobacillus paracaseli,
Bifidobacterium lactis) in 31 non-severely immunocompromised
patients with first-episode CDI treated with standard antibiotics
was associated with significant improvement in diarrhoea out-
comes, but the difference in recurrence rate versus placebo
was not significant.

Concerns with the use of probiotics have also emerged due
to reports of bacteraemia and fungaemia and lack of guidelines
around exclusion criteria.®*®* A recent meta-analysis that
considered the use of probiotics for primary prevention of CDI
commented on evaluation of non-pregnant, non-ICU, immuno-
competent patients without prosthetic heart valves and found
efficacy when probiotics were given within 2 days of the first anti-
biotic dose, with no reported episodes of bacteraemia of fungae-
mia.®° Further prospective studies of the efficacy and safety of
adjuvant probiotic therapy, particularly with fidaxomicin, are
required.

Other considerations for prophylaxis for prevention of
CDI

In addition to updated guidance advising against the routine use
of probiotics for prevention of CDI, for the first time in internation-
al guidelines, ESCMID has specifically addressed the role of
anti-CDI antibiotic prophylaxis for patients on systemic antibiotic
treatment. A review of the evidence, including seven retrospect-
ive observational studies and one open-label randomized con-
trolled trial of oral vancomycin in high-risk populations, plus
one randomized placebo-controlled trial of fidaxomicin prophy-
laxis in stem cell transplantation patients receiving fluoroquino-
lone prophylaxis, led to a recommendation against the use of
routine prophylaxis with this strategy.* However, it was advised
that for very selected patients who have a history of multiply re-
current CDI precipitated by systemic antibiotic use, prophylaxis
with microbiota-sparing anti-CDI antibiotics has a role, after

careful consideration of the risk and benefits, and Infectious
Diseases or Microbiology specialist consultation.* In addition,
ESCMID concluded that other novel approaches may emerge. A
Phase 3 C. difficile toxoid vaccine trial was unfortunately termi-
nated because of futility;*® however, a novel poorly absorbed
B-lactamase (ribaxamase, SYNOO4) had promising results from
a Phase 2b trial and remains in clinical development.*8”

Conclusions

It has been a period of major evolution in the international CDI
guidelines with respect to the increased role of both fidaxomicin
and bezlotoxumab at a time when the delivery of FMT for recur-
rent infection has become more complex due to the COVID-19
pandemic. Oral vancomycin retains an important role in therapy,
whereas oral metronidazole is recommended only for use in set-
tings where other agents are unavailable. The impact of these
changes remains to be seen, but they may reduce the magnitude
of the clinical problem in the USA and Europe and are likely to in-
fluence new Australasian guidelines. The ESCMID endorsement
of tigecycline combination therapy is an important addition to
medical therapy for severe-complicated CDI and further study
of the role of FMT in this setting may also be beneficial.
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