Clostridioides difficile Infection Prevention: The Role of Patient Bathing and
Issues With Current Practice

Introduction: Burden of CDI

In 2013, the Centers for Disease Control and Prevention (CDC) named infection with
Clostridioides difficile (C.difficile) as one of the three most urgent antibiotic resistant threats to
human health in the U.S.! Infections caused by C. difficile are estimated to affect half a million
Americans each year and, according to data from the CDC, approximately 15,000 of those
infections will end in death.> The latest National Healthcare Safety Network data reported a 13
percent statistically significant decrease in C.difficile infections (CDIs) among acute care
hospitals in the U.S. between 2016 and 2017,* but these infections remain a significant cause of
morbidity and mortality and continue to be a major target for local and national infection
prevention efforts.’

Background: Core Elements of CDI Prevention

Core elements of CDI prevention include antimicrobial stewardship, rapid identification and
diagnosis, and prevention of CDI transmission.®” Antibiotics are a leading risk factor for CDIs,
particularly fluoroquinolones and 3™ and 4™ generation cephalosporins.®’ Antibiotic stewardship
programs (ASPs) are designed to promote appropriate selection, dose, route, and duration of
treatment and multiple studies have demonstrated reductions in CDI incidence when ASPs have
been implemented.® Rapid diagnosis is a critical component of CDI prevention because it leads
not only to prompt treatment but also to swift implementation of contact precautions that can
limit pathogen spread.’ CDIs have presented a diagnostic challenge over the years, but recent
guidance from the Infectious Disease Society of America (IDSA) and The Society for Healthcare
Epidemiology of America (SHEA) has standardized diagnostic pathways, facilitating more
accurate diagnosis.!°

Because C.difficile is highly transmissible, a multimodal approach is necessary for effective
transmission prevention.%’ Isolation measures, contact precautions, and hand hygiene protocols
are fundamental to preventing disease spread by direct contact.>”-!° Placing affected patients in
private rooms with a dedicated toilet and patient-care equipment such as stethoscopes and blood
pressure cuffs, mandating healthcare workers (HCWs) don gloves and gowns prior to patient
care, and establishing robust hand hygiene protocols with compliance measurement can reduce
patient-patient and patient-HCW transmission.®”-! Arguably as important is prevention of
indirect transmission via the patient care environment.%’ Research has shown that C. difficile
spores can survive on inanimate surfaces for up to 5 months'! and are resistant to some of the
most commonly used hospital disinfectants (e.g., quaternary ammoniums and phenolics),'*!3
leading to recommendations for daily and terminal use of Environmental Protection Agency
(EPA) List K sporicidal agents in the rooms of affected patients.®!* The CDC additionally
recommends consideration of ancillary disinfection with no-touch technologies.®

The Role of Patient Bathing in CDI Transmission Prevention



Rationale

Another element of CDI transmission prevention found in multiple CDI prevention guidelines,
including those of the CDC, IDSA/SHEA, and Association for Professionals in Infection Control
and Epidemiology (APIC), is patient bathing.®”-!%!15 The rationale behind it is a logical one: to
reduce the burden of spores on a patient’s skin.'” Patients with CDI frequently have heavy skin
contamination with C. difficile spores on multiple body areas, not only during active infection
but up to 4 weeks after resolution of diarrhea.'®!® Multiple studies have demonstrated the
efficacy of patient bathing protocols in reducing infections with other pathogens including
methicillin-resistant Staphylococcus aureus and vancomycin-resistant enterococcus,'” but the
hearty C. difficile spores present a much greater challenge.?’

Evidence: A single-agent and a paucity of studies

Soap and water are considered the gold standard of hand hygiene for spore removal, but in fact
are only moderately effective, with much of the effect attributed to mechanical removal.'®
Studies have demonstrated that soap and water handwashing results in the removal of only 2
logio colony forming units of spores or less from hands.!®*!** Full-body bathing for spore
removal, particularly with a bed-ridden patient, is an even greater challenge. A 2011 study of bed
bathing with soap and water did not result in significant reductions of spores on the skin of
patients with CDIs.?°

One of the most often used alternatives to soap and water bathing is bathing with the antiseptic
chlorhexidine gluconate (CHG).*> CHG patient bathing has been shown to reduce the rate of a
number of healthcare-associated infections (HAIs), but the data on CDI reduction is extremely
limited. A pub med literature search for the terms “patient bathing” and “C.difficile” or
“Clostridium difficile “ or “Clostridioides difficile” produced 6 publications evaluating the
impact of bathing on CDI incidence.?*! Of the six studies, all evaluated CHG bathing (bathing
with CHG-impregnated cloths, CHG bed basin baths or showers) and only one study, a quasi-
experimental study, documented a reduction in CDI rates.?**! In the only published randomized
clinical trial, Noto et al found that “daily bathing with chlorhexidine did not reduce the incidence
of healthcare-associated infections including ... C.difficile. "

A closer examination of CHG for CDI patient bathing might shed some light on these results.
Under normal conditions, CHG is not sporicidal.'® CHG’s antimicrobial effect is achieved via
disruption of vegetative organisms’ cell wall and plasma membrane, both of which are shielded
by tough proteinaceous coats in bacterial spores, rendering them immune to CHG .33 In fact, in
a study of the effect of different bathing protocols on skin microbiota in ICU patients, Cassir et al
observed a greater rate of colonization with sporulating bacteria among those receiving CHG
bathing compared with those receiving soap and water bathing (p=0.019).>* Nerandzic and
colleagues demonstrated susceptibility of C.difficile spores to CHG when exposed to
temperatures of 80 degrees Celsius (176 degrees Fahrenheit), when combined with 70% ethanol,
and when ambient pH was elevated to 9.5 or higher; however, these combinations are clearly not

compatible with patient skin.>* Additionally, CHG is contraindicated for the perineum,** in



theory the body area where the greatest concentration of spores would be found and thus the area
most in need of effective cleaning.

One could argue that CHG bathing might be viewed through the same lens as alcohol-based hand
hygiene products for CDI prevention in non-outbreak settings. Despite the superior efficacy of
soap and water over alcohol-based products for C.difficile spore removal, the IDSA and SHEA
do not preferentially recommend soap and water hand hygiene for CDI prevention in non-
outbreak settings.>® This is based on the fact that no studies to date have documented an increase
in CDI rates in non-outbreak settings when alcohol-based products are used for hand hygiene,
while studies have demonstrated reductions in other pathogens when these products are used.*¢
The same could be said of CHG bathing for CDI prevention. There are no studies to date that
have documented a significant increase in CDI rates when CHG is used for patient bathing, while
studies have been published demonstrating reductions in other HAIs. However, before that logic
can be applied, there are several factors related to CHG that should be considered.

CHG: Adverse Events

Since its initial commercial availability in the UK in 1954 and later introduction in the U.S. in
the 1970s, CHG use for antisepsis has grown exponentially.’” In 2013 one regional hospital in
Massachusetts reported 17 different applications for CHG in their facility which did not include
the longstanding application of gingival or periodontal antisepsis.*® As use of CHG becomes
more widespread, so have reports of adverse events.***° These events range from mild irritant
contact dermatitis to delayed or immediate hypersensitivity reactions to full-blown anaphylactic
shock and were the basis for the FDA’s recent warning about CHG allergic reactions in 2017.%
4! Existing database numbers are still relatively small, but experts agree that the numbers are on
the rise and are likely underdiagnosed and/or underreported.>**° In a 2013 review of adverse
reactions to CHG published in Dermatitis, the authors report that when CHG is included in
allergen series patch testing, positive results are seen in 0.5 to 13.1% of the studied population.®®
In a review of perioperative severe allergic reactions to CHG, it was determined that the majority
of patients had experienced some minor symptom upon previous exposure to CHG suggesting
sensitization.* Indeed, cases of perioperative anaphylaxis are thought to represent one of the
largest areas for underreporting of CHG allergy because of the multitude of factors that can
cause intraoperative hypotension.*-3

CHG: Reduced Susceptibility

Another consideration for CHG bathing in CDI prevention is that of antiseptic resistance.
Reports of increasing tolerance/reduced susceptibility to CHG among clinical isolates are on the
rise, as are reports identifying the presence of CHG resistance genes.*>*** Efforts to quantify
the prevalence of “CHG resistance,” however, are hampered by the fact that there is neither a
consensus on what defines CHG resistance nor a standardized method for detecting it.>* Current
methods used to identify reduced susceptibility to CHG include phenotypic-based methods (e.g.,
mean inhibitory concentration [MIC]) and genotypic-based methods (e.g., molecular
identification of resistance genes).*>*#-444¢4 A number of studies are identifying a disturbing
trend toward both increased phenotypic and genotypic detection of CHG resistance within the
acute care setting. 33424



In a study of phenotypic CHG susceptibility (defined as an MIC of greater than or equal to 4
pg/ml based on earlier studies) among organisms causing central line-associated bloodstream
infections (CLABSI) at the Johns Hopkins Hospital, researchers found a 69% prevalence of
reduced CHG susceptibility irrespective of patients’ bathing status (CHG vs. no CHG).*
However, in units where patients received daily CHG bathing, organisms causing CLABSI were
more likely to have reduced CHG susceptibility than CLABSI-causing organisms in units where
CHG bathing was not performed (86% vs. 64%, p=0.028).** A study of MRSA isolates in a
hospital where 4% CHG had been used for hand hygiene for over 20 years revealed that the
percentage of isolates with a CHG MIC greater than or equal to 4ug/ml increased from 1.7% in
1990 to 46.7% in 2005.* A British study demonstrated that use of CHG for MRSA
decolonization led to selection for a MRSA strain with a CHG mean bactericidal concentration
that was three times that of the other MRSA strains found in the facility.*®

Genotypic studies have identified similar patterns. A study of the efflux pump resistance genes
gacA/B in the skin commensal coagulase negative staphylococci found the prevalence to be
significantly higher among nursing staff than among the general population (57% vs 14%,
respectively; p<0.001), presumably because of exposure to CHG within the hospital
environment.*’ In a 2017 study of patients with CHG-impregnated dressings for prevention of
CLABSI, researchers demonstrated a high prevalence of the CHG resistance genes gacA/B
(67%) and smr (18%) among DNA specimens recovered from the skin of patients with central
venous catheters.*? Additionally, there was a statistically greater proportion of gac-positive
specimens collected from patient sites with greater than 72 hours of exposure to CHG dressings
than from those with shorter exposure to CHG dressings (p=0.04).** A 2019 NIH-sponsored
study of pediatric oncology patients from 37 centers throughout the US and Canada receiving
daily CHG bathing led to the identification of a gacA variant, gacA4, that confers even further
reduced susceptibility to CHG raising the question of whether frequent use of CHG leads to
selection for gacA4.*

Not surprisingly, the growing body of evidence pointing to reduced susceptibility to CHG with
increasing use has prompted cautionary warnings from experts in the field regarding
indiscriminate use of the valuable antiseptic.>*-**#> In a 2016 review of acquired resistance to
CHG, Kampf advised:

e “...it seems to make sense to restrict the valuable agent CHG to those indications with a
clear patient benefit and to eliminate it from applications without any benefit or with a
doubtful benefit.” 4

Likewise, in their review of reduced susceptibility to CHG in staphylococci, Horner et al caution:

e “Indiscriminate chlorhexidine use in the absence of efficacy data should be
discouraged.” 3

These statements raise the question of whether it is judicious to use a valuable antiseptic for
prevention of CDI transmission if it is:



1) not sporicidal,

2) lacking high-quality evidence supporting its efficacy in transmission prevention,

3) associated with an increasing risk of allergy, and

4) potentially reducing efficacy of the antiseptic in applications where it has proven benefit

Bathing in CDI Transmission Prevention: Finding an Alternative to CHG

Patients with CDI have several bathing needs: soil removal, spore reduction, and, in many cases,
skin optimization due to the perineal inflammation that can occur with diarrhea. In evaluating
alternatives to CHG for patient bathing in CDI transmission prevention, several key factors
should be considered:

e Efficacy: Is the product sporicidal? Is there robust time kill data for the product against
C. difficile spores?

o Adverse Events: What is the product’s safety profile? Does it contain ingredients that are
often allergenic?

e Skin Compatibility: How does the product affect skin health? Does the product
influence the skin’s own immunoregulatory functions? Incontinence-associated
dermatitis (IAD) can be a debilitating complication of C. difficile infection. Does the
product have an impact on IAD outcomes? Does it promote healthy acidic skin pH which
not only enhances epithelialization and tissue oxygenation but inhibits pathogen growth
and increases macrophage and fibroblast activity?

e Resistance: Is the potential for resistance to the product a concern?

Theraworx Protect: A Novel Topical Inmune Health System

Theraworx Protect is a multi-ingredient skin formulation designed to reduce macro and micro
debris from skin while simultaneously supporting the skin’s acid mantle and supporting the
natural antimicrobial functions of the skin’s outermost layer, the stratum corneum.’*>! The
inherent acidic nature of the stratum corneum is actually a key component of skin function and
health, influencing barrier homeostasis, stratum corneum cohesion and integrity, antimicrobial
defense mechanisms, and wound healing.>*->* The normal pH of healthy skin, which ranges from
pH 4-6, activates lipid-processing enzymes that synthesize ceramides, critical components of the
skin’s permeability barrier.’?> By contrast, an alkaline pH not only downregulates these enzymes
but also activates serine proteases involved in the desquamation and degradation of the proteins
responsible for skin cohesion.’? Accordingly, studies have shown that the skin barrier is
disrupted when the pH is elevated.>*>’

Acidic pH is also critical to our skin’s innate immunity.>?>*> Normal, healthy skin commensals
thrive in acidic pH levels, while pathogenic bacteria thrive in higher pHs.>? An acidic pH also
enhances macrophage and fibroblast activity while reducing activity of bacteria-produced
proteases and therefore levels of the toxic end-products they release.’*>* Even a natural
antimicrobial peptide found in sweat, dermicidin, is a far more potent antimicrobial in an acidic
milieu than in a neutral or alkaline environment.>? Equally as important is that an acidic



environment enhances tissue oxygenation, epithelialization, and angiogenesis—all critical
elements in wound healing.>?

Using a product for patient skin cleansing that optimizes the stratum corneum has obvious
benefits for reduction nosocomial risks. Traditional bathing products, however, do not provide
this stratum corneum support. Soap-based cleansers are alkaline and possess a higher potential
for skin irritation including stratum corneum swelling and lipid rigidity.>>¢ In an IRB,
randomized-controlled study comparing Theraworx Protect to CHG in a repeated application
testing model, CHG was shown to actually degrade the stratum corneum.’® Compromising this
layer of the skin can be a significant factor when it comes to managing healthcare-associated
conditions. Take, for example, a patient with a pressure ulcer in the ICU. Bathing that individual
with a product that is potentially harmful to their outer skin layer is obviously going to be
counterproductive to both preventing infection and promoting wound healing.

In the case of CDI, skin optimization is of even greater importance because of the risk of
moisture-associated skin damage such as IAD. IAD can cause pain, burning, and itching that
impact a patient’s sleep and mobility.’” The loss of mobility increases their risk for pressure
injury and the breakdown of skin increases their risk of infection, setting the stage for a vicious
cycle.”” Urine and/or feces on the skin increase the skin pH to alkaline which creates an
environment conducive to bacterial growth.’” Digestive enzymes in the stool cause skin
breakdown.>’ All of this allows bacteria and other organisms in the stool to thrive in that
environment. The problem with current IAD treatment technologies is that they don’t restore the
natural acidic pH of the skin, so the alkaline pH continues to allow growth of pathogenic
organisms.>’

The Theraworx Protect protocol helps to address the risks associated with these problems with
one product. It cleans and helps to create a low-pH environment that is inhospitable to multi-drug
resistant organisms, yeast, and fungi.’’>! It protects and supports the skin barrier.*! It restores
and maintains the normal acidic pH of healthy skin, helping to bolster skin integrity, support
natural stratum corneum defense mechanisms, and support conditions that promote wound
healing . It is also inexpensive and incredibly easy to use. For CDI patients, impregnated
wipes can be used for patient bathing to reduce spore burden. For patients with IAD, a spray
formulation can be applied to the affected area—which is far more comfortable for patients and
less traumatic to the irritated skin. The product can then air dry with no need to rinse.

Conclusion

Patient bathing is just one of many important CDI transmission measures, but it is one that
deserves more careful examination. The one-size-fits-all approach often employed with CHG use
may not be the best strategy when it comes to patient bathing, and consideration should be given
to novel products that demonstrate efficacy, support skin health and immunity, and assist
antiseptic stewardship efforts.



Theraworx Protect Topical Immune Health System can help you manage healthcare-associated
risks while supporting your facility’s antimicrobial stewardship program. Find out more at
TheraworxProtect.com.
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