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While some aspects of the burden of CDI are well understood, 
including healthcare costs and mortality rates, less is known 
about challenges faced by patients and clinicians with regard 
to the diagnosis, treatment and management of this condition.
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Introduction

Clostridioides difficile (C. difficile) is a bacterium commonly 
restricted to low numbers in the human gut without harm. 
However, imbalance of the gut environment  – often in 
response to antibiotic use or after gastrointestinal surgery –
leads to its overgrowth and production of harmful toxins. [1, 2]

Toxigenic C. difficile infection (CDI) can cause damage to the 
intestines, sepsis and even death. [1,3]
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Purpose

The primary objective of this study was to better understand 
the key challenges in the clinical care pathway for CDI, 
including its diagnosis, treatment and ongoing management 
in order to inform future clinical practice and policy.

Infection prevention and control in hospitals and communities 
was not in scope.
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Countries 
of focus

This research focused on five high-income countries (Australia, Canada, France 
Italy and the United Kingdom [UK]), which were selected based on geographic 
variety and having public healthcare systems that are free at the point of service.
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Methods

Literature review

Expert consultations

Surveys

PubMed searches conducted to identify 
relevant peer-reviewed literature and 
web-based grey literature search (June 
2021) was also conducted to identify 
regulations and guidelines on CDI 
patient care. 

In-depth semi-structured interviews 
were conducted with 8 experts across 
the 5 countries of interest, and 3 
online workshops were conducted in 
small groups/individually to reflect on 
learnings from the narrative review 
and interviews.

An online survey of clinicians and 
scientific experts was conducted to 
identify improvement opportunities 
for CDI patient care.

Synthesis
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Challenges in the CDI 
Clinical Care Pathway 
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• No single diagnostic test is recommended for the detection/diagnosis of CDI

• Use of multiple diagnostic tests has both time and cost implications

• There is lack of standardised practices with regard to the type of diagnostic tests used 
within and across the countries of interest

• Under and misdiagnosis is common

• Long waiting times for a diagnosis are common, especially in community settings

Diagnosis
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Treatment 
of first CDI 
episode

• Antibiotics are often the first-line treatment, but they can have side effects, including 
further disruptions to the gut microbiome

• Excessive antibiotic use can potentially lead to anti-microbial resistance

• Timely treatment can be an issue, exacerbated by co-morbid conditions

• Lack of evidence on optimal treatment strategies, especially for severe infections

Improving care for patients with Clostridioides difficile infection |   9

SOURCE: Hocking L. et al. 2023.  Improving Care for Patients with Clostridioides Difficile Infection: A Clinical Practice and Healthcare Systems Perspective. 
Frontiers in Medicine (Lausanne). 2023 Jan 12;9:1033417.

G
re

en
Ap

pl
e7

8/
iS

to
ck



Patient 
monitoring 
and follow-up

• Monitoring of symptoms can be challenging due to staff capacity constraint and 
because bowel movements are not always easy to record

• Difficult to assess whether a patient has been ‘cured’, as C. difficile can remain in the 
stool for several weeks after the infection is treated
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• Difficult to diagnose CDI recurrences due to lack of monitoring of specific ‘recurrent’ 
symptoms and the ability to distinguish between a recurrence and a new infection

• Issues with access to some treatments, such as Faecal Microbiota Transplantation 
(FMT), which presents workforce capacity, infrastructure and resourcing challenges

• FMT is generally considered safe, but it is associated with some risk for adverse 
events and infection transmission

• Lack of research on the long-term safety of FMT

Managing CDI 
recurrence
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Wider healthcare system and 
associated challenges for the 
treatment and management of CDI
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Access and 
service 
delivery • Limited integration between primary and secondary care can delay diagnosis and 

treatment

• FMT presents several challenges:
o Difficulty identifying, recruiting and retaining stool donors 
o Limited staff capacity and delivery infrastructure
o Lack of standardisation in its provision
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Guidelines 
and 
regulations

• Variation within and between countries regarding recommendations for first-line 
therapy and first recurrences

• Guidelines are not updated on a regular basis

• Guidelines are sometimes modified or applied inconsistently
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• Newer antibiotics and emerging treatments (e.g. monoclonal antibodies) are costly

• Reimbursement for CDI treatments vary within and across countries

Economic 
considerations
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Education and 
awareness 
raising

Patients
• Stigma, embarrassment and poor awareness of CDI may delay timely diagnosis
• Scarcity of public health campaigns about CDI
• Little research on how CDI impacts patients/care-givers and their quality of life

Healthcare providers
• Awareness about CDI diagnosis and treatment can be low, especially among primary-

care providers
• Poor coverage of CDI in medical curricula
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Top priorities for improving 
the CDI Clinical Care Pathway
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Priorities ranked as important by at least 50% of expert 
survey participants within at least 3 countries

Diagnosis and treatment
• New products are needed to prevent CDI 

recurrence
• New products are needed to better treat

CDI recurrence

Access and service delivery
• Multidisciplinary care is needed to 

improve time to diagnosis and treatment

Guidelines and recommendations
• Guidelines and recommendations should 

be updated more regularly in light of new 
research

Education and awareness of patients
• Education is needed on appropriate 

antibiotic use

Education and awareness of clinicians
• Primary care providers should be educated 

on CDI symptoms
• Better awareness is needed among non-

expert secondary care providers dealing 
with CDI

Evidence gaps
• More research is needed on optimal 

treatment regimens
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Conclusions
This study identified numerous challenges related to the diagnosis, treatment and 
management of CDI across the clinical care pathway and the wider health care system, 
and it has also identified priorities related to improving the clinical care of patients with CDI.
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The need to conduct multiple tests for a conclusive diagnosis 

Key 
challenges

Treatment side-effects

The cost of some antibiotics and emerging treatments

Barriers to access of FMT

Difficulties in distinguishing a CDI recurrence from a new infection

Workforce capacity constraints to effectively monitor patients on 
treatment and for recurrences

Ascertaining whether a patient has been cured
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Developing innovative products for both preventing and 
treating recurrences

Key 
improvement 
actions

Facilitating more multidisciplinary patient care 

Updating diagnosis and treatment guidelines 

Educating and supporting professionals in primary care and 
those in secondary care who are not CDI experts on identifying 
symptoms and managing patients

Improving care for patients with Clostridioides difficile infection |   21

SOURCE: Hocking L. et al. 2023.  Improving Care for Patients with Clostridioides Difficile Infection: A Clinical Practice and Healthcare Systems Perspective. 
Frontiers in Medicine (Lausanne). 2023 Jan 12;9:1033417.



1. RAND Europe; Cambridge, United Kingdom
2. School of Medicine, University of Leeds; Leeds, United Kingdom
3. Leeds Teaching Hospitals NHS Trust; Leeds, United Kingdom
4. Policlinico Universitario Bio-Medico Campus University Hospital; Rome, Italy
5. Mater Clinical Unit, Faculty of Medicine, The University of Queensland; Brisbane, Australia
6. Division of Infectious Diseases, The University of British Columbia; Vancouver, BC, Canada
7. Canadian Society of Intestinal Research; Vancouver, BC, Canada
8. Gastrointestinal Society; Vancouver, BC, Canada
9. INRAE, MetaGenoPolis, AgroParisTech, Micalis Institute, Université Paris-Saclay; Jouy-en-Josas, France

This summary describes work done by RAND Europe documented in: Improving care for patients with Clostridioides difficile infection: A 
clinical practice and healthcare systems perspective by Lucy Hocking,1 Mark Wilcox,2,3 Nicola Petrosillo,4 Paul Griffin,5 Theodore Steiner,6 

Gail Attara,7,8 Joel Doré,9 Mark Cabling,1 Stephanie Stockwell,1 Robert J. Romanelli,1 Sonja Marjanovic ,1 2023 (available at 
https://www.frontiersin.org/articles/10.3389/fmed.2022.1033417/full). 

To view this summary online, visit www.rand.org/t/RBA3265-1

The study and summary document were funded by Ferring Pharmaceuticals. RAND Europe had full editorial control and independence in 
developing this content, which has been peer-reviewed in accordance with RAND Europe’s quality assurance standards. The work is 
intended to inform the public good and should not be taken as a commercial endorsement of any product or service. The views presented are 
those of the authors’ and any remaining errors are their own.  RAND Europe is a not-for-profit research organisation that helps to improve 
policy and decision making through research and analysis. RAND Europe’s publications do not necessarily reflect the opinions of its research 
clients and sponsors. RAND® is a registered trademark. 

© 2024 Ferring. Ferring is a trademark of Ferring Pharmaceuticals. Ferring assumes no responsibility for the accuracy, completeness, and/or 
non-infringement of third-party intellectual property rights of the contents of this document. 

All rights reserved. Only one copy of this document may be retained for personal non-commercial use. Otherwise, no part of this document 
may be reproduced in any form by any electronic or mechanical means (including photocopying, recording, or information storage and 
retrieval) without permission in writing from Ferring Pharmaceuticals (www.ferring.com). GL-nonP-2400016. Developed May 2024.

Improving care for patients with Clostridioides difficile infection |   22

https://www.frontiersin.org/articles/10.3389/fmed.2022.1033417/full
http://www.rand.org/t/RBA3265-1
http://www.ferring.com


Disclosures
• Sonja Marjanovic, Lucy Hocking, Robert J. Romanelli, Mark Cabling and 

Stephanie Stockwell have received funding from Ferring Pharmaceuticals for this 
and other independent studies. 

• Nicola Petrosillo received fees as speaker and scientific board member from 
Pfizer, Tillotts, MSD, GSK, Becton & Dickinson, and ImmuneMed.

• Mark Wilcox has received consulting fees from AiCuris, Bayer, Crestone, Da 
Volterra, Deinove, EnteroBiotix, The European Tissue Symposium, Ferring 
Pharmaceuticals, GSK, Menarini, Merck, Nestlé, Paion, Paratek, Pfizer, Phico
Therapeutics, Qpex Biopharma, Seres, Surface Skins, Summit, Tillotts, 
Vaxxilon/Idorsia and Vedanta; lecture fees from GSK, Merck, Pfizer, Seres and 
Tillotts; and grant support from Almirall, Da Volterra, EnteroBiotix, GSK, Merck, 
MicroPharm, Nabriva, Paratek, Pfizer, Seres, Summit, The European Tissue 
Symposium and Tillotts. He is an author of: 2010, 2017 and 2021 IDSA CDI 
guidelines, 2013 Public Health England CDI guidelines, 2014, 2016 and 2021 
ESCMID (treatment and diagnosis) CDI guidelines. He was an expert witness to 
the 2021 UK National Institute for Clinical Excellence (NICE) CDI treatment 
guideline.

• Paul Griffin Speaker Honoraria includes Seqirus, Novartis, Gilead, Sanofi and 
Janssen. His Medical Advisory Board Memberships include AstraZeneca, GSK, 
MSD and Pfizer. 

• Theodore Steiner has received funding from Seres, Rebiotix, Merck and Nubiyota
for studies related to C. difficile.

Click below to access 
the full publication:

www.frontiersin.org/articles/10.338
9/fmed.2022.1033417/full

Watch the authors  
describe data from 
their countries:

www.rand.org/randeurope/research/pr
ojects/2024/clostridioides-difficile-
infection/challenges-in-care-for-
patients-with-c-difficile-infection.html

Improving care for patients with Clostridioides difficile infection |   23© Ferring Pharmaceuticals 2024

http://www.frontiersin.org/articles/10.3389/fmed.2022.1033417/full
http://www.rand.org/randeurope/research/projects/2024/clostridioides-difficile-infection/challenges-in-care-for-patients-with-c-difficile-infection.html

