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Cirrhosis and C. difficile: A Deadly Duo?
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Patients with advanced liver disease develop complications as

their disease progresses, including hepatic encephalopathy,

ascites, spontaneous bacterial peritonitis (SBP), and variceal

bleeding.Moreover, they have decreased life expectancywith

high rates of mortality related to infection, bleeding, and

multi-organ failure, including the hepatorenal syndrome.

Patients with cirrhosis are also at increased risk of developing

Clostridium difficile infection (CDI) with several identified

risk factors including frequent hospitalizations, regular use of

antibiotics for prophylaxis or treatment for SBP, proton pump

inhibitor (PPI) use, and anoverall immunocompromised state.

In a study of the impact of CDI on inpatients with cirrhosis,

Bajaj et al. [1] reported increased mortality, longer hospital-

ization, and higher hospitalization charges in patients with

both cirrhosis and CDI compared to patients with either cir-

rhosis or CDI alone (p\ 0.001).

Since patients with cirrhosis and CDI have a higher

mortality, Saab and colleagues addressed the question of

whether screening patients with cirrhosis on admission to

the hospital, with isolation and treatment to eradicate C.

difficile, will decrease mortality and healthcare costs [2]. In

this issue of Digestive Diseases and Sciences, they pub-

lished the results of a two-arm study using a Markov

decision analysis model to compare this strategy with

testing and treating only symptomatic patients with

diarrhea.

The authors report that the screen and treat strategy

improved healthcare outcomes with a significant cost-sav-

ings and decrease in healthcare utilization. They projected

a decrease in CDI-related mortality and a 3.54-fold reduced

cost in the screening group. Their interpretation and

resultant recommendation is to implement a C. difficile

screening program targeted at hospitalized patients with

cirrhosis.

While this recommendation is interesting, it contradicts

important points documented in two current published

guidelines, that is, (1) test-only diarrheal stools and (2) do

not treat C. difficile carriers [3, 4]. We shall now discuss

these points in more detail.

Only Test for C. difficile in Diarrheal Stools

Rates of C. difficile colonization in asymptomatic patients

are reported to be 0.6–21 %, although few assessments of

toxigenic versus non-toxigenic strains were reported [5–8].

Risk factors for colonization include prior hospitalization,

prior CDI, corticosteroid use, prior antibiotics, and end-

stage renal disease requiring hemodialysis, although

heterogeneity exists among studies. A more recent study by

Kong et al. [6] reported a 4.05 % prevalence, but more

importantly, of these colonized patients, most (79.4 %,

n = 166 of 212 isolates) had non-toxigenic strains of C.

difficile, suggesting that only a small portion of patients

may harbor a pathogenic strain of C. difficile and thus be
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susceptible to CDI progression. Few studies have examined

colonization among patients with cirrhosis.

With the concern that asymptomatic, colonized patients

with cirrhosis may be at risk for CDI development, Saab

et al. support their screening recommendation by refer-

encing papers by Zacharioudakis and Lanzas [9, 10].

Zacharioudakis et al. [9] performed a systematic review

and meta-analysis assessing the prevalence of C. difficile

colonization and the risk of developing infection; they

reported an 8.1 % colonization prevalence among asymp-

tomatic patients when first hospitalized, with a 5.9 times

higher risk of CDI development compared to non-colo-

nized patients during hospitalization. While these rates

appear substantial, only 8.1 % were colonized among all

screened admits (n = 8725); of this smaller cohort (based

on eight studies), 21.8 % developed CDI. Acknowledging

calculation biases, this would equate to *154 patients, or

*1.8 % of the entire screened admitted population. Pre-

viously, hospitalized patients were 63 % more likely to be

colonized [9]. Alternatively, Lanzas and Dubberke [10]

used a model to determine the effectiveness of a C. difficile

screening program among asymptomatic carriers at hospi-

tal admission; the model suggests that screening would

reduce new colonizations and hospital-onset CDI cases.

Neither of these studies focuses on patients with cirrhosis;

therefore, it is difficult to generalize the results to this

specific population.

Based on the above evidence base, we acknowledge that

some patients will be colonized with a toxigenic strain of

C. difficile on hospital admission; however, there are two

concerns that arise:

(a) Will these patients progress to develop active

infection? As discussed in the above studies, most

colonized patients will not become infected.

(b) Are these patients a source of infection and/or is there

a risk of transmission to other patients in the hospital?

This question is particularly important for hospital-

ized patients who are immunocompromised or have

significant medical comorbidities and may be at

increased risk of developing CDI and succumbing to

its complications. Nosocomial spread of C. difficile

has been well recognized for decades, with ample

documentation that inpatients with C. difficile are a

source of transmission to other patients, as is transient

carriage of the organism on the hands of hospital

personnel, confirmed using molecular methodology

[11]. Given the mounting evidence that colonized

patients may be a source for disease transmission,

maintaining proper infection control practices for all

patients and practicing sound antibiotic stewardship

continue to be the cornerstones of the prevention of

CDI in the hospital setting. Asymptomatic,

unscreened colonized patients should not be a trans-

mission risk, since universal precautions including

strict hand hygiene (even with alcohol-based hand

gels) should limit spread. This places additional

responsibility on all providers to clean stethoscopes

and othermedical equipmentwhen caring for patients.

Furthermore, thorough environmental cleaning of

patient rooms is paramount prior to admission of a

new patient who may be exposed to spores remaining

on hospital room surfaces. These basic preventive

measures were in use as early as 1989, as illustrated in

a study byMcFarland et al. [12] and have continued to

be indispensible practices today.

C. difficile Should Not Be Treated in Carriers

While Dr. Saab offers an impressive and provocative

decision analysis model with a resultant recommendation

for targeted C. difficile screening, there is limited evidence

to support such a strong recommendation. Even if such a

targeted screening program were developed, guidelines

would then need to be established regarding how to inter-

pret and respond to the results. Independent of the signif-

icant financial cost, if every colonized C. difficile patient

were treated with antibiotics in an effort to eradicate the

bacterium, the excess risks of adverse medication reactions

and the promotion of antibiotic resistance in countless

patients who potentially never would have progressed to

CDI must be considered. Furthermore, treatment for colo-

nized patients is of questionable effectiveness. Johnson

et al. reported that attempted eradication of asymptomatic

C. difficile colonization with vancomycin or metronidazole

treatment was ineffective as most patients were recolonized

within 2 months of treatment [7, 13].

Next Steps

Given the lack of a strong evidence base with clinical

intervention trials, we cannot recommend universal

screening of asymptomatic patients, including those with

cirrhosis. Instead, we would stress proper hand hygiene,

limiting the use of broad-spectrum antibiotics, and only

testing symptomatic individuals for CDI. This latter point

may be particularly challenging in patients with cirrhosis

receiving lactulose for hepatic encephalopathy as this

medication is often associated with loose stools; however,
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this judgment must be left up to the inpatient care team at

the time of admission. We recommend close vigilance for

the development of CDI symptoms and encourage hospital

laboratories to consider polymerase chain reaction (PCR)

testing as a rapid means of diagnosis, even though stool

culture is the currently accepted reference test [4].

We appreciate the extensive analysis performed by Saab

et al., particularly the raising of this important issue as a

catalyst for future discussion and research. Additional

studies would be beneficial in determining the link between

colonization and infection. If there is progression from

colonization to CDI, we must identify the risk factors that

contribute to this transition—is it the strain of C. difficile,

the host immune system, or the use of antibiotics for SBP

prophylaxis? Is there a difference depending on the etiol-

ogy of cirrhosis?

Study of the intestinalmicrobiome is currently an exciting

area of research that may provide additional information

regarding this important topic. Although little is known

about themicrobiome in liver disease, emerging data suggest

that there may be a relationship between microbial compo-

sition and liver disease. The role of the microbiome as it

relates to C. difficile colonization and disease is quite clear,

and several studies have shown prior hospitalization to be a

risk factor for colonization. The reason for prior admission

may be important in that prior hospitalization for an infection

or severe illness (with or without antibiotic therapy) may

contribute to microbiome disruption, which then increases

the probability that C. difficile will colonize. Furthermore,

study of the restoration of the microbiome with probiotics is

challenged by the wide range of probiotic combinations and

doses without any clear evidence of superiority among the

many tested.A growing body of evidence in this area is likely

to emerge in the coming years with the ultimate goal of

decreasing CDI-related morbidity and mortality among

patients with cirrhosis.
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