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 Introduction

Clostridium (Clostridioides) difficile is a spore-forming, anaero-
bic, gram-positive bacillus. It accounts for 10–20% of episodes of 
antibiotic-associated diarrhea and majority of cases of antibiotic- 
associated colitis [1]. The Centers for Disease Control and 
Prevention (CDC) categorizes C. difficile as an urgent threat 
responsible for about a half-million infections in the United States 
every year [2]. Infections caused by C. difficile can range from 
mild to moderate diarrhea, to fulminant and sometimes fatal pseu-
domembranous colitis [3]. The national average mortality due to 
C. difficile infection (CDI) has also increased fivefold since 2000, 
likely due to the emergence of C. difficile B1/NAP1/O27 [North 
American pulsed-field type 1 (NAP1), restriction endonuclease 
analysis (REA) group BI, and PCR ribotype 027] strain with an 
estimated 15,000 deaths annually directly attributable to C. diffi-
cile infection (CDI) [4]. In addition, about 20% of patients with 
an initial CDI episode go on to develop single or multiple recur-
rent CDI episodes further complicating management [3].
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CDI is 5–10 times more common in older adults compared to 
younger adults [5]; therefore, it is not surprising that older adults in 
long-term care facilities (LTCFs) account for significant burden of 
CDI. LTCFs may be defined as institutions that provide health care 
to people who are unable to manage independently in the commu-
nity [6]. This care may be long-term residential/custodial care and 
short-term stay for rehabilitation or post-acute-care/skilled-care 
needs [6, 7]. The term nursing home (also called skilled nursing 
facilities) is defined as facility licensed with an organized profes-
sional staff and inpatient beds that provides continuous nursing and 
other services to patients who are not in the acute phase of an illness 
[6]. There is considerable overlap between the two terms (LTCF and 
nursing home) and the terms are frequently used interchangeably.

In the United States (US), there are approximately 15,600 nurs-
ing homes providing care to >3 million people each year, and on 
any given day, close to 1.4  million people reside in the nation’s 
nursing homes [8, 9]. Close to 70% of the nursing homes are for- 
profit, and the overall occupancy is above 80% [8]. As noted earlier, 
residents of nursing homes (LTCFs) were mainly older adults. 
About 10% of the US population above 85 years of age reside in 
these facilities [8]. The population in LTCFs also have poorer health 
status compared to their peers living in the community with about 
22% of residents having impairments in five or more activities of 
daily living (ADLs), 36% having severe cognitive impairment, and 
34% severely incontinent of bowel and/or bladder [8]. In recent 
years, the acuity of illness of nursing home residents has also 
increased [10]. As CDI incidence correlates with the level of resi-
dent acuity and as the LTCF population is expected to grow due to 
aging of baby boomers, further increase in the number of residents 
infected with CDI can be anticipated in these facilities [11, 12].

It is estimated that about 100,000–110,000 cases of CDI occur in 
LTCF residents annually in the United States. This number com-
prises about one-third of healthcare-associated CDI [4]. About 70% 
of patients who acquire CDI in LTCFs are managed in LTCF itself 
without transfer to acute care hospital [13]. Studies also indicate 
that hospitalized patients with CDI are more likely to be discharged 
to LTCFs [14]. Both these scenarios place a significant burden on 
LTCFs. In addition, studies have shown that LTCF patients with 
CDI are at higher risk of more severe disease and mortality when 
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compared to those who acquire CDI in the community [15]. This 
might be because B1/NAP1/O27 strain is the most common strain 
causing CDI in LTCF residents [13]. Infections caused by this strain 
of C. difficile is associated with more severe disease, more relapses, 
and increased mortality [16, 17].

Many factors are likely responsible for increased risk of CDI in 
older adults residing in LTCFs. Some of these factors include fre-
quent hospitalizations, increased exposure to antibiotics, and pres-
ence of comorbidities [7]. It is estimated that 65–75% of LTCF 
residents with CDI had recent acute care hospital stay with majority 
of them being exposed to antibiotics [13]. Recent antibiotic use is 
the major risk factor for CDI. Apart from antibiotic exposure during 
acute care hospital stay, LTCF residents are also exposed to antibi-
otics while in LTCFs with majority of such use considered either 
inappropriate or unnecessary [18]. In addition, older age itself is a 
risk factor for CDI due to age-related immune senescence, poor/
ineffective antibody response to infection, and less diverse microbi-
ome [19–23]. Furthermore, LTCF residents receive care in a closed 
institutionalized setting, and healthcare workers in LTCFs provide 
care to multiple residents. Since C. difficile is mainly spread from 
hands of healthcare workers or the contaminated environment, there 
are greater opportunities for spread of C. difficile in the LTCF set-
ting [3].

Due to the continued threat of C. difficile to LTCF residents, 
more needs to be done to address the problem. Surveys in LTCF 
setting has shown that recommended C. difficile related infection 
control and environmental cleaning practices are inconsistently 
followed [10]. Even more concerning is the finding that infection 
control is the most commonly cited health deficiency in nursing 
homes [8]. Despite the proven efficacy of antibiotic stewardship 
programs in reducing inappropriate antibiotic use and reducing 
CDI rates, there is lack of such programs in these facilities [10]. In 
addition, there are multiple challenges encountered by LTCFs in 
caring for CDI patients due to limited staffing, resources, and 
expertise which are not seen in acute care hospitals [24]. Such is 
the nature of the CDI problem in LTCFs that successful control 
will require involvement of multiple disciplines including facility 
leadership/administrators, physicians, pharmacists, laboratory, 
and nurses. Collaboration with regional acute care hospitals is also 
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needed to obtain the resources and expertise for LTCF CDI sur-
veillance, antibiotic stewardship, and infection control programs.

Various regulations, guidance, and support have come from 
national, state, and regional institutions in the United States to curb 
the CDI problem in LTCFs. The Centers for Medicare & Medicaid 
Services (CMS) mandated the establishment of antibiotic stewardship 
programs in LTCFs by November 2017 [25]. As of September 2012, 
LTCFs are also encouraged to report their CDI rates to the National 
Healthcare Safety Network (NHSN), and this reporting is currently 
mandated in the State of Nevada [26]. In order to increase NHSN 
reporting, establish CDI baseline in LTCFs, and improve outcomes, 
the Centers for Disease Control and Prevention (CDC) with CMS and 
QIN-QIO (Quality Innovation Network-Quality Improvement 
Organization) has established the CDI reporting and reduction proj-
ect. This project has led to further collaborations with state health 
departments and regional academic institutions. In addition, CDC 
Infection Control Assessment and Response (ICAR) activity has 
developed tools to assist health departments in the assessment of 
infection control programs and practices in nursing homes and other 
LTCFs which can then be used to guide quality improvement activi-
ties [27]. Several other professional organizations such as Society for 
Healthcare Epidemiology of America (SHEA), Association for 
Professionals in Infection Control (APIC), and the Society for Post-
Acute and Long-Term Care Medicine have provided guidance on the 
CDI problem and antibiotic stewardship in LTCFs [6, 28, 29].

Although several resources are available to address the CDI prob-
lem in LTCFs, there is lack of a comprehensive resource that addresses 
all aspects of CDI in the LTCF setting. This book aims to fill this gap 
and will provide comprehensive information on all aspects of CDI 
pertaining to the LTCF setting including epidemiology, risk factors, 
diagnosis, prevention and treatment. This book will also feature a 
chapter on LTCF CDI surveillance and role of asymptomatic carriers 
on CDI transmission and discuss the role of probiotics for CDI pre-
vention and update on new recommendations regarding CDI diagno-
sis, treatment, and infection control. This book will serve as a valuable 
resource to physicians, LTCF leadership/administrators, LTCF 
nurses, infection control  personnel working in LTCFs, and LTCF 
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pharmacists. In addition, this book will serve as a useful guide to 
anyone who is keen to conduct research on CDI in the LTCF setting.
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