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ABSTRACT

Introduction: Clostridioides difficile infection
(CD]) is a globally recognized cause of morbid-
ity and mortality with devastating effects on
health-related quality of life (HRQoL). The
objective of this study was to conduct the first
systematic literature review (SLR) to assess the
humanistic burden of CDI on patient experi-
ences, including HRQoL and related constructs,
and attitudes towards treatment alternatives.

Methods: An SLR was conducted to identify
peer-reviewed articles that assessed CD],
including recurrent CDI (rCDI), and patient-re-
ported outcomes or HRQoL. PubMed, Embase,
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and the Cochrane Collaboration abstracting
services were used to conduct literature searches
from 2010 to 2021 in the English language. This
SLR was conducted in accordance with Preferred
Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) criteria.

Results: Of 511 identified articles, 21 met study
inclusion criteria. The SLR showed CDI has a
devastating impact on patients’ overall HRQoL
that continues well beyond infection clearance.
The impact of CDI on physical, emotional,
social, and professional well-being rivaled
abdominal symptoms of uncontrollable diar-
rhea, being worse for patients with rCDI.
Patients with CDI feel isolated, depressed,
lonely, and continue to be frightened of recur-
rences as well as being contagious to others.
Most believe that they will never be free of CDI.
Conclusion: CDI and rCDI are debilitating
conditions affecting physical, psychological,
social, and professional functioning of patients’
HRQoL, even long after the event has occurred.
The results of this SLR suggest that CDI is a
devastating condition in need of better pre-
vention strategies, improved psychological
support, and treatments that address the
microbiome disruption to break the cycle of
recurrence. Additional safe and effective thera-
pies are needed to address this unmet medical
need.
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PLAIN LANGUAGE SUMMARY

Clostridioides difficile infection is a gut bacterial
infection that can happen after a person has
taken antibiotics to treat another infection.
C. difficile infection can lead to other medical
problems and death. This review of the litera-
ture aimed to understand how C. difficile infec-
tion (first, previous, and repeat occurrences),
the severe diarrhea it causes, and available
treatments (both old and new) for C. difficile
infection can impact a person’s quality of life,
daily self-care activities, and attitudes toward
treatment. Results from this review of 21 studies
showed that C. difficile infection has a negative

impact on the quality of life of patients, affect-
ing their physical, mental, and social health.
C. difficile infection also disrupted the profes-
sional lives of patients and their ability to per-
form work activities. This negative effect
continued over time, long after the infection
had cleared because patients feared it would
come back again. Treating C. difficile infection
improved quality of life. Findings suggest that
C. difficile infection is a devastating condition
that needs better prevention strategies,
improved psychological support, and treat-
ments that stop the cycle of repeated gut
infections by restoring good gut flora.
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Graphical Abstract:

Patient Experiences with
Clostridioides difficile Infection and Its Treatment:

A Systematic Literature Review

Edward P. Armstrong, Daniel C. Malone, Duska M. Franic,
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Abbreviations: CDI, Clostridioides difficile infection; CDI-DaySyms, Clostridium difficile Infection—Daily Symptoms;
Cdiff32, Clostridioides difficile Health-Related Quality-of-Life Questionnaire; EQ-5D-3L, EQ-5D three-level version;
HRQoL, health-related quality of life; PROMIS-GH, Patient-Reported Outcomes Measurement Information System —
Global Health; SF-36, 36-ltem Short Form Health Survey; SF-6D, Short Form 6-Dimension.
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This is the first systematic literature review
to assess the humanistic burden of
Clostridioides difficile infection (CDI) on
patient experiences and attitudes toward
treatment alternatives.

The burden of CDI on physical and mental
functioning was similar between patients
who had active CDI and those who had
cleared infection, indicating that CDI has
a lasting impact on health-related quality
of life (HRQoL) even after successful
treatment.

Increased CDI disease severity and
recurrence were associated with lower
overall and specific HRQoL scores.

CDI and its associated symptoms have a
debilitating impact on physical and
mental health; the impact on physical,
mental, social, and work/professional
functioning during and after CDI
clearance is profound.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.23268626.

INTRODUCTION

Clostridioides difficile infection (CDI) is a globally
recognized cause of morbidity and mortality
[1, 2]. Over the past decade, CDI cases have not
only risen but increased in severity across the
European Union (EU) and the United States
(USA) [2, 3]. CDI is one of the most common,

healthcare-associated bacterial infections that
accounts for 15-39% of antibiotic-induced
diarrhea in the USA, with adults recently com-
pleting a course of antibiotics and those older
than 65 years of age being at greatest risk [3-6].
Although healthcare-associated infections have
decreased, community-onset associated cases
have risen over recent years in children and
adults younger than 65 years of age [5, 7, 8].
Approximately 20-27% of all CDI cases are
community associated with an incidence rate of
20-30 per 100,000 population across the USA,
Europe, and Canada [2]. Patients with recurrent
CDI (xCDI) face dire clinical sequelae, including
poorer prognosis and higher complication rates
[8-13]. CDI is rated as an urgent antibiotic
threat by the US Centers for Disease Control
and Prevention [3].

Although patient-reported outcomes (PROs)
are frequently measured in noncommunicable
chronic conditions, these are limited to com-
municable diseases. The first study conducted
that assessed the lived experience of CDI on
health-related quality of life (HRQoL) showed
an overwhelming impact not only on physical
functioning but also revealed the devastating
sequalae on psychological and social domains
of health [14]. CDI resulted in physical suffer-
ing, uncontrollable and explosive diarrhea,
exhaustion, and shame. Patients also reported
that they lacked an understanding of CDI and
would benefit from better healthcare provider
communication.

Antibiotics are necessary for immediate
symptom relief of CDI [6, 15, 16]; however,
recurrence after antibiotic use occurs in 15-30%
of cases depending on the antibiotic used [15].
This is further compounded by those experi-
encing recurrences being at continued risk and
the emergence of resistant strains [17]. Over the
past few years, experimental fecal microbiota
transplantation (FMT) has been shown to be a
potential option to prevent further instances of
rCDI treatment [14, 15, 18]. However, there are
safety risks associated with its use, including
transmission of host pathogens and its invasive
administration mode requiring colonoscopy or
enema [19]. FMT post antibiotic therapy, while
resulting in wide efficacy rates ranging from
68% to 83% and 90% for open-label and real-

A\ Adis


https://doi.org/10.6084/m9.figshare.23268626
https://doi.org/10.6084/m9.figshare.23268626

Infect Dis Ther (2023) 12:1775-1795

1779

world studies, respectively, did provide proof of
concept that microbiome recovery improved
clinical outcomes [15, 18]. As a result, new oral
microbiome restoration products are currently
undergoing clinical trials to meet US Food and
Drug Administration (FDA) standards of efficacy
and safety.

Despite advances in CDI treatment, no sys-
tematic literature review (SLR) has been con-
ducted to capture patient experience data (PED)
in CDI. PED encompasses the impact of the
patient’s lived experiences that cannot be
informed by objective numerical clinical mea-
sures, consistent with a patient-centric care
model [20]. PED provides information about the
humanistic burden of the condition, its impact
on their HRQoL, related constructs, and treat-
ment preferences. PED can be collected directly
from patients using PROs or HRQoL measures.
PED can also be sourced more broadly by the
patient’s family members or caregivers, and
those that treat patients. Therefore, PED
encompasses information not typically col-
lected in clinical trials, but critical for including
the patient’s voice required for patient-centric
care, especially for conditions considered life-
threatening [20]. Furthermore, PED has gained
increased traction globally with a greater
importance being placed on meaningful patient
outcomes [20, 21]. The purpose of this study
was to conduct the first SLR to determine the
humanistic burden of CDI, including the
impact of rCDI, to capture patient experiences
with the condition and treatments as assessed
by PROs or HRQoL measures and related con-
structs, and attitudes towards treatment
alternatives.

METHODS

An SLR was conducted to identify peer-reviewed
publications that assessed CDI broadly or rCDI
and the attributes of PROs and HRQoL, includ-
ing citations in reference lists. PubMed, Embase,
and the Cochrane Collaboration abstracting
services were used to conduct the SLR from
2010 to 2021, restricted to human studies and
conducted in the English language. This limi-
tation was imposed as only one disease-specific

HRQoL instrument for CDI was identified since
2016 [22] by ePROVIDE™ using the broad
therapeutic area search terms “CDI” and
“Clostridium Difficile,” as individual searches
(see Supplemental file 1 for the full list of search
terms). Therefore, this SLR was anticipated to
capture the full spectrum of PRO and HRQoL
articles in CDI. ePROVIDE™ is a search engine
that provides descriptive information on pub-
lished clinical outcome assessments by condi-
tion, including PRO and HRQoL measures [23].
Reviewers (EA and DM) independently con-
ducted literature searches and reviewed article
titles and abstracts for possible inclusion in the
analysis with any differences resolved by
reaching consensus after collaboratively
reviewing articles. This SLR was conducted in
accordance with Preferred Reporting Items for
Systematic  Reviews and  Meta-analyses
(PRISMA) criteria [24]. See Supplemental file 2
for the completed PRISMA checklist. This article
is based on previously conducted studies and
does not contain any new studies with human
participants or animals performed by any of the
authors.

Papers were eligible for inclusion if they met
the following criteria: empirical studies assess-
ing the impact of CDI on HRQoL or PROs more
generally to fully capture the patient’s experi-
ence. For the purposes of this review, the term
CDI encompasses primary CDI (pCDI), rCDI, or
current history of CDI. HRQoL data differenti-
ated by CDI recurrence have been presented
where available, see for example Han et al. [25]
and Garey et al. [22]; however, data were fre-
quently pooled without differentiating by CDI
recurrence (see for example, Wilcox et al. [26],
Talbot et al. [27], Kleinman et al. [28]) or CDI
status (current, prior, or no CDI) (see Heinrich
et al. [29] and Paul et al. [30]). Excluded were
papers solely measuring treatment efficacy,
economic outcomes, clinician-reported out-
comes, reviews, or commentaries.

Analysis

Quantitative
First, identified PED articles were grouped into
two categories: studies assessing the impact of
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CDI burden and interventional studies. Impact
of CDI burden included PRO or HRQoL stand-
alone studies. PROs identified were categorized
as generic or condition-specific. Generic mea-
sures enable HRQoL to be measured across dif-
ferent conditions, severities, interventions, and
age groups. However, this breadth comes at a
cost—generic measures lack the sensitivity to
measure changes over time within the condi-
tion as a result of a lack of content validity and
item relevance. In contrast, condition-specific
measures have greater content validity, ask
questions considered more relevant to patients,
and are better able to measure meaningful
HRQoL changes, but are not generalizable to
other conditions [31, 32]. Interventional studies
included all PED studies with any CDI inter-
vention: new or standard-of-care. Second,
within the two categories, patient experiences
with CDI (impact of CDI burden) and patient
experiences with CDI interventions (attitudes
towards treatment) were also assessed. Catego-
rizations were not mutually exclusive and
therefore a study could be grouped into more
than one category. Frequency counts were
conducted for the number of articles within
each of the categories, in addition to a descrip-
tion of the PED findings. This SLR focused solely
on PED, including qualitative studies, and
excluded studies that only measured efficacy,
such as randomized controlled trials. Therefore,
risk of bias tools, such as the Risk of Bias (Rob 2)
guidance from the Cochrane Collaboration,
were not applicable [33]. Also, with the lack of a
primary outcome of interest in studies on
patient experiences with CDI, it was neither
possible to calculate a fail-safe N, funnel plot to
evaluate the results for publication bias, other
measures of reporting bias, nor conduct a meta-
analysis [34].

Qualitative

A thematic analysis was used to assess patient
experiences with CDI and its treatment using an
inductive approach. A data-driven approach
was used given the exploratory nature of the
present study [35] and was based on author
consensus (DM, DF, and EA). Thematic analyses
have been recognized for their added value for

data synthesis that cannot be achieved using
alternative approaches in SLRs [36].

RESULTS

Twenty-one published articles assessing patient
experiences with CDI or its treatment were
identified. Figure1l summarizes the PRISMA
article selection process. Eighty percent of
identified studies (17 of 21) were published after
2015. Across the 21 studies, humanistic CDI
burden was assessed using four generic and two
CDI disease-specific PRO measures designed for
use in clinical trials. The generic HRQoL mea-
sures were EuroQol EQ-5D-3L (index and visual
analogue scale [EQ VAS]) [25, 26, 30, 37],
36-Item Short Form Health Survey (SF-36)/
RAND-36 [22, 29, 38-40], Short Form
6-Dimension (SF-6D) [29], and National Health
Institute’s Patient-Reported Outcomes Mea-
surement Information System—Global Health
(PROMIS-GH) [25, 27, 28, 41]. The CDI disease-
specific PROs included the C. difficile Health-
Related Quality-of-Life Questionnaire (Cdiff32)
[16, 22, 25] and the Clostridium difficile Infec-
tion-Daily Symptoms (CDI-DaySyms) [27, 28].
Seven studies identified used a qualitative
approach to capture HRQoL and patient expe-
riences or preferences with CDI [14, 41-46].
Table 1 summarizes the identified articles on
patient experiences with CDI included in this
review by study category.

Nine PRO studies were identified with a pri-
mary objective to assess patient perceptions and
experiences with CDI treatment. Most (eight of
nine) evaluated the impact of different FMT
formulations on HRQoL
[16, 38-40, 42, 45, 47, 48], and one article also
included overall physician perceptions toward
experimental FMT treatment [47]. Finally, one
additional study assessed the impact of antibi-
otic treatment on HRQoL in patients with CDI
[30]. The 21 reviewed studies on patient expe-
riences with CDI are described in Table 2 which
highlights the PED findings of PROs, HRQoOL,
and patient experiences with CDI and attitudes
towards treatment (Results column).
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[ Identification of studies via databases and registers

Records identfied from
databases (n=511)

Identification

Records sceeened

(n=1986)
}

Reports assessed for eligihility
(n=_45)

Screening

Studies included in ewisw
(n=21)

Included

Fig. 1 Flow diagram for systematic review processes

Impact of CDI Burden: Generic HRQoL
Measures

EQ-5D

Developed by the EuroQoL Group, EQ-5D-3L
consists of two components: the self-classifier
(index) and EQ VAS [49]. The EQ-5D-3L index is
a S5-item measure assessing mobility, self-care,
usual activities, pain/discomfort, and anxiety/
depression, and can be scored to provide utili-
ties (preferences or HRQoL) where O equals
death and 1.0 equals full health. The EQ VAS

Records removed before
screening:
Search was conducted with
simultaneously searching
Mediine, PubMed. and
Embase
Records marked as ineligible
by automation tools (n = 315)

Records excluded
(n=151)

Reports excluded:
Unrelated clinical topic
(n=24)

assesses HRQoL on a thermometer scale
anchored from O (worst possible health) to 100
(best imaginable health) [50].

CDI showed a substantial negative impact on
patients’” HRQoL in all EQ-5D studies reviewed
across the USA, UK, and EU. CDI significantly
reduced mean utility (HRQoL) by a range of 0.4
to 0.5 during a CDI episode from baseline in the
EU and UK [26, 37]. In the UK, EQ-5D index
values (EQ VAS scores) were 46% (38%) signifi-
cantly lower in patients with CDI compared
with the UK population norms, 0.4 versus 0.8
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Table 1 Patient experiences with CDI by study category, number of studies, and source

Study category No. of Sources
studies
(n = 21)*
Impact of CDI burden
Generic HRQoL measures
EQ-S5D 4 Barbut et al. [37], Paul et al. [30], Wilcox et al. [26], Han et al.
SF-36/RAND-36/SF-6D 5 Heinrich et al. [29], Lee et al. [39], Kao et al. [40], Misra et al.
[38], Garey et al. [22]
PROMIS-GH 4 Weaver et al. [41], Han et al. [25], Talbot et al. [27], Kleinman
et al. [28]
CDI disease-specific PROs
Cdiff32 3 Han et al. [25], Garey et al. [22], Kao et al. [16]
CDI-DaySyms 2 Kleinman et al. [28], Talbot et al. [27]

Qualitative studies: patient experiences 7
with CDI

Interventional studies

Clinical trials: FMT 4
Clinical trials: antibiotics 1
Qualitative studies: patient and 4

provider attitudes toward CDI

treatment

Madeo et al. [14], Guillemin et al. [43], Vent-Schmidt et al. [44],
Pakyz et al. [45], Lurienne et al. [46], Weaver et al. [41],
Zellmer et al. [42]

Kao et al. [40], Kao et al. [16], Misra et al. [38], Lee et al. [39]
Paul et al. [30]

Gill et al. [47], Zellmer et al. [42], Pakyz et al. [45], Zipursky
et al. [48]

CDJ, Clostridioides difficile infection; CDI-DaySyms, Clostridium difficile Infection—Daily Symptoms; Cdiff32, Clostridioides
difficile Health-Related Quality-of-Life Questionnaire; EQ-5D, EuroQol EQ-5D questionnaire; FMT, fecal microbiota
transplantation; HRQoL, health-related quality of life; PRO, patient-reported outcome; PROMIS-GH, Patient-Reported
Outcomes Measurement Information System—Global Health; SF-6D, Short Form 6-Dimension; SF-36, 36-Item Short

Form Health Survey
*Studies can be grouped into more than one category

(48 vs 77), respectively [26]. Similarly, EQ-5D-3L
index values dropped substantially by a mean of
0.5 from baseline during an acute CDI episode
to a mean of 0.05 and significantly worsened
with age (> 65 years), positive utility at baseline
(i.e., EQ-5D-3L index value > 0), and CDI dis-
ease severity. Of note, the majority (53%) of
patients with CDI rated an acute CDI episode as
worse than death, mean EQ-5D-3L index
value = — 0.3 [37]. Similarly, in a cross-sectional
study, mean values with the EQ-5D-3L index

were lower for rCDI (0.5) than pCDI (0.6)
(P =0.13) [25].

SF-36

SF-36 is the most widely used generic HRQoL
measure included in clinical studies globally.
Two versions of SF-36 were included in the
reviewed CDI studies: Medical Outcomes Study
(MOS) SF-36 and RAND-36. Both consist of the
same set of 36 items from the MOS but use
different scoring algorithms [50]. SF-36 consists
of a physical component summary (PCS) score
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(including subscales of general health, physical
functioning, role-physical, and bodily pain) and
a mental component summary (MCS) score
(social functioning, vitality, mental health, and
role-emotional). MOS SF-36 uses norm-based
scores (mean = 50 and standard deviation
[SD] = 10), where a higher score is preferable.

Overall, SF-36 summary scores and almost all
eight subscale scores showed CDI significantly
reduced both physical and mental functioning
[29, 39]. PCS and MCS scores were lower for
those with current or past CDI versus no CDI
[29]. SF-36 mean MCS score was worse for those
with rCDI than pCDI (P < 0.05) [22]. Almost all
SF-36 subscale scores were reported as < 40,
except for general health [29, 39] and vitality
[29], with the greatest negative impact being on
role-physical, role-emotional, and social func-
tioning (mental health subscales) in patients
with current CDI [29] or rCDI [39].

The largest PRO study identified utilized data
from the National Health and Wellness Survey,
an international self-report survey (Table 2).
Patients with current and prior CDI had signif-
icantly lower MCS (39, 43 vs 46) and PCS (39, 41
vs 46) scores than those who have never had
CDI adjusting for covariates, that is, 7 points
and 3 to 5 points, respectively (P < 0.05) [29].
All differences were considered clinically
meaningful (at least 2 points) [25].

RAND SF-36 domain scores for patients
(n=219) with rCDI or refractory CDI at a
Canadian medical center showed decreased
HRQoL (worse HRQoL) for all eight subscales
(mean): physical functioning (32.2), role limi-
tations (physical, 12.9), role limitations (emo-
tional, 30.0), energy or fatigue (26.5), emotional
well-being (55.0), social functioning (28.9), pain
(40.4), and general health (40.8) at baseline
[39]. Similarly, Kao et al. [40] reported lower
baseline MOS SF-36 subscale scores for patients
with rCDI (mean randomized to oral vs FMT at
baseline): physical functioning (45 vs 35), role-
physical (0 vs 0), role-emotional (0 vs 0), vitality
(30 vs 25), mental health (60 vs 60), social
functioning (25 vs 25), bodily pain (45 vs 45);
and general health (50 vs 55) at baseline
(n = 116). Adjusted utility as measured by SF-6D
(where O = death and 1.0 = full health) was
significantly lower with current or previous CDI

than for those that never experienced CDI,
where utility equals 0.58, 0.64 versus 0.71,
respectively (P < 0.05) [29].

PROMIS-GH

PROMIS-GH is a 10-item generic HRQoL mea-
sure assessing physical, mental, and social
health. PROMIS-GH provides two summary
scores for global physical health (GPH) and
global mental health (GMH) standardized with
mean = 50 and SD = 10 in the reference popu-
lation. Higher scores indicate better health [25].
In other words, a score of 40 can be interpreted
as 1SD below the reference population mean
[51]. US GMH thresholds were defined as poor
(< 29), fair (29-39), good (40-47), very good
(49-55), and excellent (> 56) health. US GPH
thresholds were defined as poor (< 35), fair
(35-41), good (42-49), very good (50-57), and
excellent (> 58) health [52].

Patients hospitalized with CDI (n = 100)
showed fair to poor GPH and GMH summary
scores for pCDI (38 and 44) and rCDI (33 and
39), respectively. The pooled GMH scores were
significantly lower than the US general popu-
lation (P < 0.02) [25].

Impact of CDI Burden: CDI Disease-
Specific PRO Measures

Prior to 2016, there were no CDI disease-specific
PRO measures despite the long-term symptoms
and poor HRQoL experienced by patients with
CDI. Therefore, two instruments, Cdiff32 and
CDI-DaySyms, were tailored to capture concepts
important to patients with CDI. The relevance
of the two disease-specific PROs for patients
with CDI were confirmed by thematic analyses

from qualitative studies in CDI
[14, 41, 43, 45, 46].
Cdiff32 is a 32-item multidimensional

HRQoL measure assessing physical, mental, and
social domains in patients with acute and rCDI.
Cdiff32 domain and overall scores range from 0
(worst) to 100 (best) [22]. Cdiff32 was included
in three PRO studies [16, 22, 25], with two
comparing Cdiff32 data for pCDI versus rCDI
[16, 22]. Cross-sectional data showed Cdiff32
overall (40.7 vs 50.0, P=0.04) and mental
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domain (33.4 vs 46.2, P =0.004) scores were
significantly lower (worse) for rCDI than pCDI
(P < 0.001). CDI disease severity and recurrence
were associated with lower Cdiff32 overall
HRQoL (n = 100, pCDI and rCDI) [25]. Cdiff32
overall HRQoL and all domain scores (physical,
social, and mental) were significantly worse for
rCDI than pCDI hospitalized patients [22]. Kao
et al. [16] showed Cdiff32 overall and all
domain scores significantly improved in
patients with rCDI after successful treatment
(P < 0.002).

CDI-DaySyms is a 10-item multidimensional
PRO designed to measure symptoms relevant to
patients with mild to moderate or severe CDI.
CDI-DaySyms measures three symptom
domains: diarrhea, abdominal, and systemic/
other symptoms. CDI-DaySyms was not inclu-
ded in any clinical trials [27].

Impact of CDI Burden: Qualitative Studies

In addition to validated measures, qualitative
studies further supported the concepts that CDI
disease-specific PROs identified as important to
patients [14, 41-46]. Namely, the symptoms
associated with CDI on HRQoL were profound
and affected physical, mental (psychological),
social (impacts of daily activities), and role
(work or professional activities) functioning
during, and long after, CDI clearance
[14, 22, 27, 29, 41, 43-46]. These multifactorial
and debilitating consequences of CDI on
HRQoL worsened with longer duration of illness
and even a single recurrence. Alarmingly, the
impact of CDI on physical and mental func-
tioning was similar for those with active CDI
when compared with those with cleared infec-
tion [22, 27, 46]. The protracted nature of CDI
on role functioning also had significant finan-
cial implications for patients with CDI and
continued after clearance of the infection. For
those that had ceased work, unemployment
continued for a mean of 118 days (during the
infection) and 310 days (after clearance of
infection) [46]. The HRQoL domains identified
as important to patients with CDI based on the
qualitative study and CDI-specific PRO

measures, Cdiff32 and CDI-DaySyms, are com-
piled in the next section.

Physical Functioning

The CDI abdominal symptoms of continuous,
watery, uncontrollable diarrhea were experi-
enced by 60% of patients and occurred for days.
These symptoms were described as debilitating,
exhausting, and affected an individual’s ability
to perform his/her usual activities. Specific
physical symptoms attributed to CDI included
disturbed sleep, fatigue, lack of energy, light-
headedness, weight loss, loss of appetite, flatu-
lence, abdominal pain, cramping and bloating,
frequent and urgent bathroom use, and atro-
cious smell [14, 22, 41, 43, 45, 46]. CDI was
reported as physical suffering, “I am too tired to
do anything!” (patient with CDI [46, p. 9]) and
“1 was completely drained, I could barely make
it to the bathroom” (patient with rCDI [45,
p. 556]).

Mental Functioning

The mental impact of CDI was high and lin-
gering, including feelings of anxiousness, iso-
lation, loneliness, depression, stress, irritation,
anger, humiliation, shame, and embarrassment
with loss of bowel control [22, 41, 43, 45, 46].
Patients with rCDI stated feeling so isolated and
depressed that they “would rather die” [45,
p- 556]. Additionally, most patients continued
to fear worsening of CDI (92%) and future CDI
recurrences (87%), with many believing that
they will never be rid of it (41%), independent
of recurrence history or symptom improvement
[46]. Patients reported overwhelming fear,
“[Feeling] scared. Very scared and thinking I can
die from this...” [43, p. 100]. They continued to
worry that certain foods would make it worse or
that a course of antibiotics would precipitate a
recurrence. Some have also reported cognitive
impairment. CDI causes emotional distress and
was reported as shocking and scary: “CDI is the
worst of everything that I have ever had” [43,
p- 97]. “I have documented PTSD” [46, p. 9].

Social Functioning
CDI affected social or leisure activities, includ-
ing inability to meet with friends and family,
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being worried about being a burden, being
frightened of being contagious, and feeling
ostracized as friends and family feared con-
tracting CDI. As one patient with rCDI descri-
bed that “The hardest part was the
imprisonment” (patient with rCDI [43, p. 101)).
There was stigma associated with the disease.
Although it has not been associated with
impacting the risk for rCDI episodes, frequent
handwashing was reported in almost half of all
respondents [22, 41, 43, 45, 46]. The stigma
associated with CDI resulted in patients feeling
like an outcast and the disintegration of their
social life, “I feel like everyone is afraid of me”
[46, p. 9].

Role Functioning

CDI also has a negative impact on a patient’s
ability to work effectively or on role functioning
(professional lives) with approximately half
having to stop work, and “I can’t work at all”
[46, p. 9]. The impact of abdominal symptoms
on role functioning was anticipated; however,
CDI continued to be detrimental for almost half
of the patients with CDI long after the infection
had cleared. Current and prior history of CDI
negatively affected role functioning because of
the severe diarrheal symptoms, unpre-
dictable need for immediate bathroom access,
abdominal pain, and exhaustion resulting in an
inability to work, use of sick leave, and fear of
dismissal due to extended absences. The fatigue,
even after hospital discharge, was so severe and
continued for an extended period that some
had difficulty walking and needed support for
housework [14, 29, 41, 43, 45, 46].

Interventional Studies

Clinical Trials

Four clinical trials assessed the impact of
unapproved FMT on HRQoL in patients with
rCDI [16, 38-40]. Three were single-arm studies
conducted in patients with rCDI [16, 38, 39],
and one compared different FMT routes of
administration (Table 2) [40]. One study com-
pared the impact of antibiotic treatment (ri-
dinilazole vs vancomycin) on HRQOoOL in
patients with CDI [30]. Of the five clinical trials,

one showed an 8-point improvement in SF-36
MCS score at 8 weeks in patients with rCDI, but
not PCS score [38]. For the remaining four
studies, HRQoL improved significantly from
baseline, independent of the PRO measure used
(EQ-5D index, SF-36, and Cdiff32) or active
treatment (antibiotic or FMT), in 10 days for
most or all domains [16, 39], in all domains at
4-5 weeks with FMT [16, 39], and at 12 weeks
[16, 39, 40]. Ridinilazole-treated patients also
showed significant improvements in HRQoL in
all five EQ-5SD domains at 5 days, although
vancomycin treatment took longer to show
HRQoL improvement (Table 2) [30]. For SF-36,
seven of eight subscale scores improved at
day 10 after FMT with the pain domain lagging
behind in one study (P < 0.05) [39], and all
eight subscales improved at 4-5 weeks after CDI
resolution (P < 0.05) [39, 40]. The symptom of
diarrhea improved within days with successtul
treatment of FMT in a single-arm study [39].
Similarly, for Cdiff32, significant improvements
in physical, social, mental, and overall HRQoL
were observed with successful treatment by
day 40 in patients with rCDI [16] (Table 2).

Quualitative Studies: Patient and Provider
Attitudes Toward CDI Treatment

Overall, the PED with CDI treatment high-
lighted patient and provider preferences for new
therapies that had become available since 2012,
experimental FMT, over or in comparison to
standard-of-care therapies (Table 1)
[42, 45, 47, 48]. FMT treatment acceptability
increased significantly if offered as an odorless,
colorless pill (81% vs 90%, P = 0.002), and if
recommended by their physician in any
administration route including pill, nasogastric
tube, enema, or colonoscopy (81% vs 94%,
P < 0.001). FMT was rated as unappealing, by
women more so than men, in terms of the need
to handle the stool, odor, and receiving FMT by
nasogastric tube at 28% vs 53%, 45% vs 73%,
and 52% vs 68%, respectively (P < 0.05). Simi-
larly, FMT was rated as unappealing, by older
more so than younger respondents, in terms of
the need to handle the stool, odor, and color at
54% vs 28%, 71% vs 47%, and 72% vs 52%,
respectively (P < 0.05). Overall, respondents
acknowledged the unappealing nature of FMT
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but would still consider this experimental
treatment given the lack of treatment options
for rCDI and the trust they have in their
physicians [48].

These early findings were echoed by others
with FMT in two studies who considered it
unappealing but necessary given the lack of
options to eradicate infection [42, 45]. Prior to
receiving FMT, patients had reached a “tipping
point,” experiencing feelings of hopelessness
which led them to pursue the experimental
treatment [45]. Following FMT, respondents
experienced symptom relief but had residual
fears of disease recurrence [45]. Overall, patients
with rCDI experiences toward FMT were posi-
tive after treatment. They were grateful to their
physicians for providing an alternate treatment
option but wished it was provided earlier during
the acute rCDI episode and recommended fur-
ther provider education regarding alternate
rCDI treatments [45].

In an Australian survey focused on patient
and physician barriers to FMT use, 50 physi-
cians, although aware of FMT availability, per-
ceived that 90% of patients would consider the
treatment but 10% would not [47]. Practitioners
were reluctant because they thought patients
may not consider it acceptable (aesthetic con-
cerns) and feared FMT could lead to pathogen
transmission. In contrast, of the 54 patients
who were treated with FMT for refractory or
rCDI, 94% by colonoscopy, almost all (96%)
stated that they would recommend FMT to
others and 51 (94%) were satisfied with their
treatment outcome. Patient perceptions prior to
receiving FMT therapy were more reserved with
17 (31%) patients reporting being initially
hesitant when first offered FMT. This was
attributed to aesthetic concerns, the “yuck” [47,
p- 951] or “gross factor” [47, p. 953], with six of
54 concerned about infection risk. When com-
paring different FMT routes of administration,
patients preferred oral (66%) over colonoscopy-
delivered (44%) treatment (P =0.01). Most
patients reported FMT was innovative (63%)
and natural (41%) but “unpleasant, gross, or
disgusting” (30%) [40, p.1989] (individual
items so percentages do not add up to 100).
Overall, if required, 97% stated that they would
consider alternative therapy again for rCDI [40]

and it was physician perceptions, rather than
patient aesthetic concerns, that were considered
a barrier to FMT therapy in rCDI [47].

DISCUSSION

This is the first SLR to assess the humanistic
burden of CDI on patient experiences and atti-
tudes toward treatment alternatives. HRQoL
studies showed the debilitating impact of CDI,
beyond physical functioning, was far greater
and more protracted than originally perceived
[38, 46]. The ongoing and uncontrollable diar-
rhea had a profound mental health impact
resulting in patients feeling depressed. In addi-
tion, the impact of this multifactorial condition
on physical, mental, social, and role domains
failed to wane after CDI clearance [46] and was
worse for those with a longer infection or even a
single recurrence. Repeated recurrences were
expected to worsen CDI sequalae and HRQoL
[22, 25, 46].

The profound effect of CDI on HRQoL can be
more readily interpreted when compared with
the HRQoOL scores of other gastrointestinal
conditions, in addition to those of population
norms. The decrement in utility for chronic
inflammatory bowel disease (IBD) as measured
by EQ-5D-3L (EQ VAS) was 0.1 (— 14.4) [53]
with a mean EQ-5D preference of 0.81. IBD
impacts all eight SF-36 subscales with the lowest
means being for vitality (52-57) [54]. IBD has
been described as debilitating and may lead to
life-threatening complications. The decrement
in mean utility for CDI was far worse at 0.4-0.5
with a mean EQ-5D-3L index value of 0.5-0.6
(although lower for rCDI than pCDI; P > 0.05)
and teen values for SF-36 subscales indicating
potential floor effects. The HRQoL patient
experience data showed CDI has a more devas-
tating effect on HRQoL than Crohn’s disease or
ulcerative colitis [53, 54]. Most patients with an
acute CDI episode reported that this was a fate
worse than death with an EQ-5D-3L index value
less than zero [37], which explains the quote
that they “would rather die” (patient with rCDI
[45, p. 556]). This demonstrates the devastation
CDI has on HRQoL and supports that “the
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impact of CDI on HRQoL is different from other
diarrheal diseases” [29, p. 2869].

Few studies provided data comparing the
impact of rCDI versus pCDI on HRQoL. Generic
measures (PROMIS-GH and SF-36) showed
poorer HRQoL for mental health (GMH and
MCS), but not for physical health (GPH or PCS)
[22, 25]. Conversely, Cdiff32 showed poorer
HRQoL across all domains (physical, mental,
and social) and overall HRQoL for rCDI versus
pCDI [22]. This discrepancy can be attributed to
the lack of sensitivity of generic PROs, while the
CDI-specific measures are designed to capture
subtle and important changes to patients with
the condition. Additionally, given the very low
HRQoL scores of patients with CDI, there is
most likely a floor effect that prohibits mea-
surement of HRQoL worsening independent of
their existence. This would also explain why for
EQ-5D, recurrence was only a predictor for
poorer HRQoL when the EQ-5D-3L index value
was greater than zero and can be explained by
most patients having negative utilities during
an acute event [37]. Furthermore, as the utilities
were most likely skewed and close to zero, some
have found natural log transformations useful
[55, 56].

The recent burgeoning number of studies on
patient experiences with CDI shows the
importance placed on the patients’ voice with
these being integrated as study endpoints. As a
result, use of a patient-centric approach by
including patient preferences and goals for
treatment and discharge plans is anticipated to
optimize outcomes for patients with CDI.

Treatments associated with reducing recur-
rent disease episodes would be highly valued by
patients. Of the limited treatment options
available, several small open-label studies sug-
gest that unapproved FMT has efficacy in
reducing rCDI but carries inherent risk of
transmission of undetected and emerging
infectious agents [15, 57]. Improvement in
HRQoL with FMT was seen in all HRQoL
domains observed. PRO studies identified in
this review consistently showed that although
patients acknowledged that FMT was unap-
pealing, almost all reported they were satisfied
with treatment and would recommend it to
others [42, 47, 48]. It is likely that patient

acceptance of alternative treatments would also
be enhanced by physician recommendation.
The ideal microbiome restoration therapeutic
would be consistently highly effective, orally
administered (thus reducing the need for inva-
sive procedures), safe, and with minimal side
effects.

There are limitations to this SLR. First, given
that reference lists were hand-searched, it is
possible that some articles were unintentionally
omitted. However, this SLR clearly demon-
strates the consistently documented and dev-
astating effect CDI has on all domains of
HRQoL and that meaningful HRQoL improve-
ments can be attained with successful treat-
ment. Second, the search was limited to studies
published in the English language and as a
result the generalizability of the findings applies
predominantly to North America and Europe.
There were limited studies with patients with
CDI from non-English speaking regions
(Table 2). Lastly, where available, the impact of
treatment on rCDI versus pCDI was presented.
Unfortunately, the history of CDI diagnosis was
often not reported in identified PED studies.

CONCLUSION

Patient experience data identified from this SLR
demonstrate the profound impact of CDI is far-
reaching. These negative impacts on HRQoL
were shown to persist well beyond the acute
CDI episode. pCDI has a devastating impact on
HRQoL, and even more so with recurrences
[22, 25, 46], across physical, mental, social, and
role (work activities/professional life) function-
ing and overall HRQoL that endured over time
beyond the clearance of CDI [46]. The thematic
analysis of this SLR provided added insights to
the quantitative analysis. Patients were aware of
the unpredictability of recurrence, and almost
all continued being afraid of recurrences that
could be precipitated by certain foods and
antibiotic use. These feelings endured indepen-
dently of the resolution of CDI or history of
recurrences, believing they would never be free
of CDI [46]. The impact of CDI on HRQoL was
more traumatic for rCDI than pCDI with the
rise of community-associated infections in
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younger adults [58] resulting in devastating
effects on patients’ professional lives [46], in
addition to financial impacts [46]. The results of
this SLR suggest that CDI is a devastating con-
dition in need of better prevention strategies,
improved psychological support, and treat-
ments that address the microbiome disruption
to break the cycle of recurrence. Because of the
overwhelming burden of rCDI on patients,
there is an urgent need for better therapies that
can reduce rCDI. Given the lasting impact of
CDI after clearance, further research is war-
ranted to assess the long-term impact of new
therapies, such as FMT and newer microbiome
therapies, on HRQoL and recurrence.
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