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Abstract

Purpose of review This article will review current management strategies for severe and
fulminant Clostridioides difficile infection (CDI).

Recent findings Clostridioides difficile is the most common nosocomial cause of infectious
diarrhea. With the rise of hypervirulent strains of CDI, almost 8% of patients hospitalized
with CDI are afflicted with severe CDI (SCDI) or fulminant CDI (FCDI). A significant
proportion of these patients do not respond to recommended anti-CDI antibiotic therapy
such as oral vancomycin and fidaxomicin. Current recommendations suggest that patients
with refractory CDI should proceed to colectomy or diverting loop ileostomy with colonic
lavage. However, both of these surgical interventions result in high rates of post-surgical
mortality approaching 30%. Fecal microbiota transplantation (FMT) is a promising therapy
that is recommended in recurrent CDI. Recent studies have found that FMT can safely
produce cure rates between 70 and 90% in patients with SCDI and FCDI, while significantly
decreasing rates of CDI-related mortality and colectomy. A patient population likely to
benefit the most from FMT is elderly patients due to their increased risk for CDI, treatment
failure, and high comorbidity burden that may preclude surgical intervention.

Summary FMT should be considered in patients with SCDI or FCDI particularly when
traditional anti-CDI antibiotics are ineffective.
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Introduction

Between 2000 and 2010, the incidence of Clostridioides
difficile infections among hospitalized adults effectively
doubled due to the emergence of the ribotype 027 strain
of C. difficile [ 1]. This hypervirulent strain demonstrated
increased toxin production, leading to increased disease
severity, recurrence, and a 15% increase in CDI-related
mortality [2, 3].

The most recent set of CDI management guide-
lines was published by the Infectious Disease Soci-
ety of America (IDSA) in 2018 [4]. Compared to
its prior iteration in 2010 [5] and the American
College of Gastroenterology’s 2013 guidelines [6],

there are three notable changes. Fecal microbiota
transplantation is now recommended therapy for
recurrent CDI, metronidazole is no longer recom-
mended as first-line therapy for CDI, and
fidaxomicin was added as alternative therapy for
non-severe and severe CDI. Disappointingly, treat-
ment for fulminant CDI has been unchanged. Only
high dose oral vancomycin (with the addition of IV
metronidazole and vancomycin per rectum for
cases of ileus or toxic megacolon) is recommended
therapy for fulminant CDI, with colectomy serving
as salvage therapy.

Identification of severe or fulminant CDI

Severe and fulminant CDI represents infection highly associated with poor
outcomes including organ dysfunction, colectomy, and mortality. A variety of
objective clinical findings and parameters have been associated with develop-
ment of CDI, including severe elderly age, serum white blood cell count >
20,000 cells/mL, serum albumin concentration < 2.5 g/dL, colonic obstruction
orileus, colorectal inflammation on diagnostic imaging, and infection with the
ribotype 027 strain of Clostridioides difficile [7-9]. More recently, increasing rates
of community-acquired CDI have been described, defined as diagnosis of CDI
within 72 h of hospitalization without documented overnight stay in a
healthcare facility within the 12 weeks preceding admission [10]. Healthcare-
associated CDI compared to community-acquired CDI results in higher rates of
mortality (9.3% vs 1.3%) and subsequent recurrence (21% vs 13.5%) when
CDI is acquired in a healthcare setting [11].

Comparison of the 2013 ACG guidelines and the 2018 IDSA guidelines
reflects obvious differences in the clinical criteria used to stratify CDI severity, a
reflection of the difficulty in the predicting disease course in CDI. As such,
studies have attempted to identify alternative methods of predicting severe CDI
using established laboratory tests. Comparing stool Clostridioides difficile toxin
(CDT) concentrations between patients with mild-moderate CDI to those with
severe CDI, CDT was significantly higher in those with severe CDI (651 ng/mL
vs 164 ng/mL, p=0.001) and a cut off of >2500 ng/mL was associated with a
46.6% versus 10.3% mortality rate [12].

Other studies have utilized the median cycle threshold (MCT) in nucleic
acid amplification testing (NAAT) of C. difficile toxin to predict CDI disease
course. A lower MCT, which corresponds to a higher toxin burden leading to
fewer PCR cycles needed for detection, was associated with greater rates of
mortality, increased median length of stay, severe CDI, and failure of first-line
anti-CDI therapies [13, 14]. In elderly patients with CDI, calprotectin levels
greater than 2000 pg/g were found to be associated with a 25-fold higher rate of
intensive care unit admission, colectomy, and mortality [15].
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Treatment of severe and fulminant CDI

Medical management

Vancomycin has been a mainstay of anti-CDI therapy for severe and fulminant
CDI. Multiple studies have demonstrated vancomycin’s superiority over met-
ronidazole in the treatment of severe CDI [16] even in the context of hypervir-
ulent ribotype 027 Clostridioides difficile [17]. In a large cohort study comprised
of 3130 severe CDI patients, patients receiving vancomycin had decreased 30-
day mortality rates compared to those receiving metronidazole (19.8% vs
15.3%, p=0.01) [18]. With increasing rates of metronidazole resistance in
CDI, prompting the IDSA to drop metronidazole as first-line therapy in mild-
moderate CDI, the discrepancy in CDI cure and subsequent outcomes will
likely increasingly favor vancomycin over metronidazole. A more recent study
of 122 patients with severe CDI demonstrated that patients who received
metronidazole before switching to vancomycin > 48 h had increased hospital
length of stay (13 vs 7 days, p <0.001), higher rates of acute kidney injury (AKI)
(29.4% vs 8.7%, p=0.03), and lower rates of cure (20% vs 45%, p=0.02)
compared to patients who received vancomycin at time of diagnosis [19].

Fidaxomicin has also been added to the list of recommended therapies for
severe and fulminant CDI. In patients with CDI, a prospective, double-blind,
randomized-controlled trial (RCT) found that fidaxomicin was non-inferior to
vancomycin for CDI cure [20], and that the recurrence rates after 30 days was
significantly lower in the fidaxomicin group (13.0% vs 26.6%, p=0.02). In a
subsequent double-blind RCT comparing fidaxomicin to vancomycin, sub-
group analysis of patients with severe CDI demonstrated no significant differ-
ences in clinical cure (76.2% vs 70.5%) and rates of recurrence (8.3% vs 32.6%)
[21].

As it pertains to fulminant CDI, the IDSA and ACG recommend a higher
dose of oral vancomycin at 500 mg every 6 h. While such an approach intui-
tively makes sense, direct comparison of low dose (125 mg) and high dose
(500 mg) oral vancomycin have not yielded significant differences in CDI-
related mortality or complications [22, 23]. In cases of ileus and toxic
megacolon, the addition of IV metronidazole results in decreased mortality
compared to vancomycin monotherapy (15.9% vs 36.4%, p = 0.03) [24], while
the addition of vancomycin enemas has not definitively been shown to im-
prove outcomes [25]. Nevertheless, these expert recommendations should be
followed due to the lack of alternative therapies available in these high-risk
patients.

Tigecycline and intravenous immunoglobulin (IVIG) have also been inves-
tigated as potential treatments for severe CDI, however experience with these
alternative treatments have been limited to case series [26-28].

Surgical management

Surgical management of CDI should be considered for cases of generalized
peritonitis, toxic megacolon, and colonic perforation [29, 30]. Failure of med-
ical management with anti-CDI antibiotics (refractory CDI), white blood cell
count >25,000 cells/mL, lactate > 5 mmol/L, septic shock, and multiorgan
failure should prompt surgical evaluation [31] because mortality in refractory
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fulminant CDI can approach 80% without surgery [32]. Surgical management
decreases mortality in refractory fulminant CDI compared to continued medical
management (OR 0.70) [33]. Unfortunately, there are no specific clinical
parameters to specify when a patient’s clinical course becomes refractory or
when surgery is absolutely indicated.

While surgical management of CDI is potentially curative, it is by no means
benign. A large database study found that 30-day mortality after surgical man-
agement for CDI was 32.7% [34] while a meta-analysis demonstrated mortality
of 41.3% [29]. It is worthwhile to note that the latter study conducted by
Bhangu and colleagues demonstrated that almost 89% of cases were managed
with total abdominal colectomy (TAC). The IDSA guidelines have recently
added diverting loop ileostomy (DLI) with colonic lavage with antegrade
vancomycin flush as an alternative surgical approach, albeit with a weak rec-
ommendation based on low quality of evidence. Compared to TAC, DLI was
found to improve rates of post-operative mortality (19% vs 50%, p = 0.006),
with the added benefit of a preserved colon in 93% of patients [35]. However, a
subsequent comparison did not indicate a clearly superior approach. Upon
comparison of TAC to DL, this study found 30-day mortality (23% vs 30%, p =
1.0) and 1-year mortality (46% vs 40%, p = 1.0) to be comparable [36].

In theory, patients that are more stable prior to surgery should have better
post-operative outcomes, thus some experts have recommended early surgical
intervention [37]. Unfortunately, it is unclear which patients would benefit
from such an early and aggressive approach. Several models have been devised
to identify patients who are likely to undergo a complicated course of CDI
based on objective clinical parameters such as age, recent abdominal surgery,
hypotension, reason for admission, level of care at time of CDI diagnosis, white
blood cell count, and serum creatinine [38-40]. A complicated course was
generally defined as ICU admission, colectomy, and/or death. Subsequent
external validation demonstrated that the two prediction models by Na et al.
and Hensgens et al. had a specificity of 87-90% and negative predictive value of
87-95% [41]. However, there was low sensitivity (26-46%) and positive
predictive value (23-30%), thus these models would likely identify patients
without complicated disease, but overestimate the number of patients with it.
Use of these models to identify patients that should undergo early surgical
intervention would likely result in a significant number of patients being
unnecessarily exposed to surgical intervention, its risks, and its associated
morbidities.

Fecal microbiota transplantation

Fecal microbiota transplantation (FMT) is now recommended treatment for
recurrent CDI [4, 6] due to high rates of cure [42] and superior rates of
recurrence compared to oral vancomycin and fidaxomicin [43]. Even in immu-
nosuppressed patients, FMT has been highly safe [44-47]. FMT quickly restores
microbial diversity and a favorable balance of commensal bacteria resulting,
which competitively inhibits Clostridioides difficile activity and restores gut bar-
rier function [48-50]. Specific details about donor screening, FMT delivery, and
post-FMT follow up are readily available [51e, 52]. The widespread reach of
stool banks has simplified procurement of donor stool and decreases wait time
to infusion, which may be critical in patients with fulminant CDI [53].



528 Gastroenterology for Geriatric Patients (S Katz and A Afzali, Section Editors)

Rates of cure for SCDI after a single FMT have been promising, however
cases of FCDI extrapolated from larger studies designed primarily to assess
efficacy of FMT in recurrent CDI were initially disappointing. A multicen-
ter, retrospective study demonstrated that among 45 patients with SCDI
and 12 patients with FCDI, a single FMT produced cure rates of 91% and
66%, respectively [54]. Additional studies have demonstrated that FMT in
patients with FCDI are not completely ineffective. In a case series of four
patients with FCDI, FMT produced temporary improvements in hemody-
namic stability and decreased vasopressor requirement for 3 to 5 days
[55]. This clinical phenomenon led to development of various sequential
FMT protocols.

Sequential FMT protocols by Fischer et al. [56®®] and Cammarota et al. [57]
have produced high rates of cure in cases of SCDI, FCDI, and refractory CDI. In
the Fischer protocol, patients with SCDI or FCDI who fail PO vancomycin after
a five-day course are offered FMT via colonoscopy. Absence of
pseudomembranes visualized during colonoscopy generally predicts response
to FMT, while the presence of pseudomembranes prompts re-initiation of oral
vancomycin within 48 h of FMT due to high rates of failure. If CDI persists after
another 5-day course oral vancomycin, FMT can be re-delivered in a sequential
manner until pseudomembranes resolve. In a retrospective study of 57 patients
undergoing this protocol, CDI cure was 100% in SCDI and 87% in FCDI [58].
The Cammarota protocol, which shortens the length of initial oral vancomycin
therapy to 3 days and delivers FMT(s) every 3 days until resolution of
pseudomembranes also found high rates of cure in SCDI and FCDI patients.
In a randomized clinical trial consisting of patients with SCDI, a single FMT
produced 75% cure while the sequential protocol achieved 100% cure [59].

Importantly, FMT in patients with SCDI and FCDI can significantly decrease
rates of mortality and colectomy. Between 2010 and 2014, Cammarota and
colleagues described a quadrupling in the rate of CDI diagnoses in hospitalized
patients; however, introduction of FMT in 2013 resulted in a significant decline
in CDI-related colectomies [60]. In another retrospective study by Hocquart and
colleagues, 3-month mortality among patients with SCDI was 42.2% in those
receiving standard anti-CDI therapy and only 12.1% in those receiving an early
FMT (p<0.0001) [61ee]. Among 430 patients with SCDI and FCDI, patients
that received sequential FMT compared to anti-CDI antibiotics had lower 30-
day CDI-related mortality (4.5% vs 10.2%, p =0.021) and colectomy (2.7% vs
6.8%, p=0.042) [62].

The effect of FMT on patients with refractory CDI who would have otherwise
undergone surgical intervention may be even more substantial. In a retrospec-
tive cohort study containing 110 patients with refractory SCDI and FCDI, the
introduction of a sequential FMT program was associated with decreased CDI-
mortality (43.2% pre-FMT vs 12.1% post-FMT, p<0.001) and colectomy
(31.8% pre-FMT vs 7.6% post-FMT, p=0.001) compared to traditional anti-
CDI antibiotics [62]. A subset of 32 refractory CDI patients were considered too
ill for colectomy by surgical consultation. Among these, the 17 patients who
continued with anti-CDI antibiotics were compared to 15 who underwent
sequential FMT, mortality improved dramatically (82.4% vs 20.0%, p = 0.001)
[63].

There is growing evidence that FMT can be highly effective for SCDI and
FCDI cure. Aside from improving rates of mortality in this patient population,
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FMT has also been associated with decreased rates of colectomy. FMT adds to
the armamentarium that clinicians have to combat complicated courses of CDI
and may allow patients to avoid colectomy and all of the surgical risks and post-
operative complications associated with such invasive procedures. Likewise,
adding an additional medical therapy in the form of FMT further decreases
clinical uncertainty surrounding recognizing patients as failing anti-CDI thera-
py. In cases where patients are poor surgical candidates due to comorbid
conditions, FMT could replace surgical intervention as salvage therapy.

CDI in elderly patients
- 0000000000000

Conclusion

Elderly patients (age > 65 years) are at higher risk of CDI than their younger
counterparts [64, 65]. This has been attributed to increased exposure to CDI risk
factors such as antibiotic use, hospitalization, stay in a long-term care facility,
and multiple comorbid conditions [66]. However, researchers have also postu-
lated that elderly patients have decreased immune function and altered gut
motility that predisposes to Clostridioides difficile colonization and propagation
[67, 68]. Elderly patients are also at higher risk for adverse outcomes compared
to younger patients, accounting for the vast majority of CDI-related deaths and
CDI-related mortality [69]. Elderly patients are also at higher risk of requiring
colectomy as part of their CDI disease course [70].

Because CDI disproportionately affects elderly patients, studies of FMT for
treatment of CDI have contained large numbers of elderly patients. A review
article that included 115 FMTs delivered to elderly patients for recurrent CDI
across 10 studies found a cure rate of 89.6% [71e]. A multicenter study de-
scribed treatment response to FMT in 146 elderly patients with a diagnosis of
recurrent CDI (61%), SCDI (30.8%), and FCDI (8.2%), with primary cure rates
of 82%, 91%, and 66%, respectively [54]. Subsequent antibiotics given when a
single FMT failed boosted cure rates to 95.9%. FMT was remarkably safe in this
population, with only 6 serious adverse events (all hospitalizations due to CDI-
related diarrhea) one that resulted in death. The majority of patients (69.2%)
were also found to have improvements in functional status and quality of life
after FMT, though these variables was not explicitly defined or quantified.

With regard to efficacy, a systemic review found that cure for recurrent CDI
after a single FMT was decreased in patients > 65 years compared to those <
65 years (87.0% vs 99.4%) [72]. Recurrence of CDI within 90 days was also
noted to be higher in elderly patients (4.9% vs 0.1%). Overall, these studies
highlight that FMT is effective and safe in elderly patients, however subsequent
antibiotics or repeat FMT(s) may be necessary to induce lasting cure.

The treatment paradigm for severe and fulminant CDI has changed only mar-
ginally over the past two decades with the addition of fidaxomicin as alternative
therapy. While colectomy or DLI are options for refractory cases, post-operative
mortality continues to be high. The emergence of FMT as a viable option with
high rates of cure in patients with SCDI and FCDI is promising step, which may
allow a substantial portion of patients to avoid colectomy when traditional
anti-CDI therapies fail. A patient population likely to benefit the most from
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FMT is elderly patients due to their increased risk for CD], treatment failure, and
high comorbidity burden that may preclude surgical intervention.
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