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INFECTION DIAGNOSTICS :: C. DIFF INFECTION

Optimizing Clostridioides 
difficile diagnosis
Reducing overdiagnosis and enhancing antimicrobial 
stewardship through a two-step testing approach
By Jimmy Lowery MBA, MLS(ASCP)SBBCM and Justin Cox, MBA, MLS

C lostridioides difficile (C. diff), a Gram-positive, spore-
forming bacteria, is the most common cause of hospital-
acquired infection in the United States, responsible for 

an estimated 12,000 deaths annually.1 Clinical presentation 
of C. diff infection (CDI) can vary from mild cramping and 
diarrhea to severe colitis, with complications including pseu-
domembranous colitis, toxic megacolon, and septic shock. 
The clinical course of CDI can be recurrent, and managing 
this infection is complicated by antibiotic resistance and the 
persistence of C. diff spores in healthcare environments.

The challenge
Diagnosis of CDI is based primarily on clinical presentation 
and confirmed by diagnostic testing. This is complicated in an 
inpatient setting because non-infectious diarrhea is common 
in this patient population. Approximately 10% of these pa-
tients are asymptomatic carriers of C. diff,2 meaning their gut 
flora contains C. diff but does not exhibit clinical symptoms. 
Molecular testing methods for CDI such as nucleic acid am-
plification tests (NAAT) and polymerase chain reaction (PCR) 
are common and offer high sensitivity as a screening test, but 
they are unable to differentiate between asymptomatic carri-
ers and patients with active CDI caused 
by toxin-producing C. diff organisms. 
As a result, C. diff testing by molecular 
methods alone has been shown to result 
in overdiagnosis and overtreatment 
with antimicrobial therapy.3 Because 
many people are asymptomatic car-
riers of C. diff, the Infectious Disease 
Society of America (IDSA), the Society 
for Healthcare and Epidemiology of 
America (SHEA), the European Society 
of Clinical Microbiology and Infectious 
Diseases (ESCMID), and the American 
College of Gastroenterology (ACG) all 
suggest using a toxin enzyme immuno-
assay test to help differentiate patients 
with active disease from those who are 
simply carriers.

Additionally, a proposed change to 
the National Healthcare Safety Net-
work’s (NHSN) C. diff infection reporting 
guidelines was announced in 2023. Previ-
ously, the last test entered into a patient 
record defined a CDI event. This change 
is intended to improve upon the existing 
NHSN CDI measure by including evi-
dence of a C. diff positive test AND an-
tibiotic treatment and defines a health-
care facility-onset, antibiotic-treated C. 

difficile infection (HT-CDI) as any positive C. diff test on day 
≥4 and ≥5 days of C. diff antibiotic treatment.4 This proposed 
change is significant because the order of testing in the CDI 
testing algorithm no longer impacts whether a positive C. diff 
test is a reportable CDI event, allowing laboratories more flex-
ibility in selecting the best algorithm for their specific patient 
population and workflow. With the addition of a treatment 
component to the proposed NHSN reporting guidelines, 
clinicians are also encouraged to consider clinical presenta-
tion as well as laboratory test results when diagnosing CDI.

The solution
To properly determine if a patient has active CDI, the Ameri-
can College of Gastroenterology (ACG)5 and the Infectious 
Diseases Society of America (IDSA) and Society for Healthcare 
Epidemiology of America (SHEA)6 guidelines recommend 
a multistep testing algorithm including a sensitive screen-
ing test and a specific toxin test. Glutamate dehydrogenase 
(GDH) is an enzyme present in all C. diff organisms that 
multiple independent studies7-10 have shown to be equivalent 
to molecular testing methods in sensitivity for ruling out CDI. 
Toxin enzyme immunoassay (EIA) methods provide excellent 

Figure 1. Guidance provided to clinical staff for interpretation of results.



clinical sensitivity to confirm a diagnosis of CDI. An algorithm 
that begins with a GDH or molecular screening test, followed 
by a toxin test for confirmation, has been recommended as 
the best performing algorithm for CDI testing.6,11

In December 2020, St. John’s Hospital, part of Hospital 
Sisters Health System (HSHS), transitioned from molecular 
screening testing only for C. diff to a complete stand-alone 
two-step C. diff algorithm, in a single enzyme immunoassay 
(EIA) test device. This change was driven by the need to comply 
with updated NHSN standards, aiming to lower standardized 
infection ratios (SIR) by improving diagnostic accuracy and 
reducing unnecessary isolation of colonized but uninfected 
patients. Additionally, the change sought to streamline infec-
tion prevention resources, as the previous method required 
extensive review of all orders before testing, placing a heavy 
burden on infection prevention teams.

The decision-making process involved key stakeholders, 
including the laboratory, quality improvement team, nursing, 
and the chief medical officer. Over a three-month period, the 
transition was carefully planned, encompassing validation 
and correlation studies, policy development, and education 
for both nursing and laboratory teams. Additionally, clinicians 
were provided with guidance on interpretation of results 
(See Figure 1).

The results
Following the implementation of a two-step algorithm, there 
was notable reduction in CDI, with a 21% decrease from 2020 
to 2021, and a further 31% drop from 2021 to 2022. Overall, this 
led to a 45% reduction in CDI over the two-year period. This 
achievement reduced unnecessary patient isolations, enhanced 
antibiotic stewardship, and resulted in an estimated annual 
savings of $65,000 for the laboratory. The dual benefit of im-
proving patient care while reducing costs aligns with HSHS’s 
commitment to providing high-quality, affordable healthcare 
in the communities they serve. 
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