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A B S T R A C T
I N T R O D U C T I O N  -  Clostridioides difficile (C. difficile)  is a pathogen of sig-
nificant concern for children, especially those hospitalized or with underlying 
medical conditions. Diagnosis of C. difficile  infection (CDI) in these patients 
can be challenging due to asymptomatic colonization. Inappropriate testing 
and non-adherence to laboratory testing guidelines can result in increased 
false-positive,  rates precipitating unnecessary isolation precautions and 
antibiotic treatment for such patients.  
 
M E T H O D S  -  This retrospective cohort study aimed to evaluate the effective-
ness of a new diagnostic pathway for C. difficile testing that was implemented 
in two pediatric hospitals. The study design collected data over two years, 
starting one year before and ending one year after pathway implementation. 
The study highlighted the importance of appropriate testing and the need 
for interventions to improve testing practices in pediatric patients. A 2-tier 
testing algorithm was implemented, consisting of polymerase chain reaction 
(PCR) for the presence or absence of the toxin B gene and an enzyme immu-
noassay for toxin A/B production. The best practice advisory was used to 
determine when C. difficile  testing should not be performed. The chi-square 
and Fisher ’s Exact tests were used for data analysis using SPSS version 29.
 
R E S U LT S  -  The study found a significant association between the imple-
mentation of the C. difficile  testing pathway and the test positivity rates for 
both inpatient and emergency department (ED) patients at both hospitals. Out 
of 159,434 inpatients in Hospital A, 71 had positive C. difficile  test results, 
and out of 11,109 inpatients in Hospital B, nine had positive test results. 
Similarly, out of 121,951 ED patients in Hospital A, eight had positive test 
results,  and out of 67,999 ED patients in Hospital B, 16 had positive test 
results.  There was a statistically significant association between the pre 
and post-pathway implementation years for both hospitals (p<0.001 for 
Hospital B inpatient and ED, p=0.033 for Hospital A inpatient, and p=0.004 
for Hospital A ED).
 
C O N C L U S I O N  -  Adherence to laboratory testing guidelines including appro-
priate testing based on factors such as the patient’s age, underlying health 
conditions, recent antibiotic use, and the presence of other infections or ill-
nesses can reduce unnecessary testing and false-positive rates. False-positive 
results can occur in pediatric patients due to the high rate of asymptomatic 
colonization, making it essential to use a combination of clinical symptoms, 
history, and appropriate diagnostic testing to minimize the risk of misdiag-
nosis.
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I N T R O D U C T I O N
Clostridioides difficile ,  also known as C. diffi-
cile ,  is a leading cause of healthcare-associated 
diarrheal illness in adults in the United States. 
However,  i t  is  increasingly being recognized 
as a significant problem in children, especially 
those who are hospitalized or have underlying 
medical conditions [1]. Accurate diagnosis of C. 
difficile  infection (CDI) in pediatric patients can 
be challenging, as asymptomatic colonization is 
common, particularly in neonates and infants [2]. 
Asymptomatic carriage can lead to false-positive 
test results,  making it  difficult to differentiate 
between colonization and infection. Appropriate 
use of testing and adherence to laboratory test-
ing guidelines are crucial to reduce unnecessary 
testing and false-positive results [3,4].

Although several testing modalities are avail-
able, nucleic acid amplification testing (NAAT) 
and enzyme immunoassay (EIA) are most com-
monly utilized [5]. Clinical practice guidelines 
recommend a multi-step algorithm rather than 
using NAAT alone for diagnosing CDI [5,6] . 
Healthcare providers should rely on a combina-
tion of clinical symptoms, patient history, and 
appropriate diagnostic testing to minimize the 
risk of misdiagnosis.

In this study, the authors evaluated the effect of 
implementing a pathway and best practice advi-
sory on the positivity rate of C. difficile  among 
inpatient units and the emergency department at 
their institution. The aim was to reduce unnec-
essary testing and false-positive rates. The study 
highlights the importance of appropriate testing 
and the need for interventions to improve testing 
practices in pediatric patients.
 
M E T H O D S
S T U D Y  D E S I G N  -  This project was conducted in 
two hospitals, Hospital A and Hospital B. This 
study aimed to evaluate the effectiveness of a 
newly implemented diagnostic pathway for C. 
difficile  testing. The study design was a retro-
spective cohort study in which data was collected 
over two years, starting one year before until one 
year after the pathway implementation.

D I A G N O S T I C  PAT H WAY  -  In collaboration with 
the  ant imicrobial  s tewardship  and infect ion 
prevention and control committees, a 2-tier C. 
difficile  testing algorithm was implemented. All 
patient stool samples were initially tested using 
Xpert C. difficile  (Cepheid, Sunnyvale, CA), a 
real-time polymerase chain reaction (PCR) test 
that determined the presence or absence of the 
toxin B gene (tcdB). All PCR-positive patient 

stool samples were subsequently tested by C. diff 
Quik Chek Complete (Alere, Orlando, FL), an 
enzyme immunoassay that determined the pres-
ence or absence of active Toxin A/B production. 

S P E C I M E N  R E Q U I R E M E N T S  -  There were no 
changes in specimen collect ion and handling 
requirements. Fresh, liquid stool was collected 
in a sterile container and sent to the laboratory. 
All testing was performed within the test man-
ufacturer ’s recommended timelines. C. difficile 
testing was not performed on solid stool, or any 
stool samples placed in liquid transport media 
(i.e.,  Cary-Blair).

S I T U AT I O N S  W H E R E  T E S T I N G  WA S  N O T  P E R -
F O R M E D -  Best Practice Advisory (BPA) alerts 
were implemented in the electronic health record 
(Epic, Verona, WI) at the time of provider order 
entry to maximize the pre-test  probabil i ty of 
disease and minimize false positive test results. 
Testing was highly discouraged when: the patient 
was ≤ 2 years of age (required approval by Infec-
tious Diseases), the patient was producing < 3 
liquid stools in a 24-hour period, the patient had 
received laxatives in the previous 48 hours, the 
patient’s stool sample did NOT conform to the 
shape of the collection container,  the patient 
had a negative C. difficile  test within the last 7 
days, or the patient had a positive C. difficile  test 
within the last 14 days.

D ATA  A N A LY S I S  -  Data was collected over two 
years,  start ing one year before unti l  one year 
after the implementation of the pathway. The 
chi-square and Fisher ’s Exact tests were used 
to analyze the data using SPSS version 29 (IBM 
Corporation, Armonk, NY, USA). A p-value of 
less than 0.05 was considered statistically signif-
icant. The study was determined not to be human 
subject research by our institutional review board 
(274710).

R E S U LT S
For Hospital A inpatients, out of 159,434 patients, 
seventy-one had positive C. difficile  test results. 
There was a statistically significant association 
between Hospital A pre and post-pathway imple-
mentation and the test positivity rate (p = 0.033). 
For Hospital B inpatients, out of 11,109 patients, 
nine had positive C. difficile  test results. Using 
the Chi-square test, we found a statistically sig-
nificant association between Hospital B inpatient 
pre and post-pathway implementation and the C. 
difficile  test positivity rate (p < 0.001). (Figure-
1).

For Hospital A ED, out of 121,951 patients, eight 
had positive C. difficile  test results. There was a 
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statistically significant association between Hos-
pital A ED pre and post-pathway implementation 
and the test positivity rate (p = 0.004). For Hospi-
tal B ED, out of 67,999 patients, sixteen of them 
had positive C. difficile  test results. There was 
a statistically significant association between 
the satellite hospital ED pre and post-pathway 
implementation and the C. difficile  test positivity 
rate (p < 0.001). (Figure-2)

*Inpatient C.diff rates at both hospitals during the study period. 
ACNW: Arkansas Children’s Northwest, ACH: Arkansas Children’s 
Hospital

*Emergency Department C.diff rates at both hospitals during the 
study period. ED: Emergency Department, ACNW: Arkansas Chil-
dren’s Northwest, ACH: Arkansas Children’s Hospital

D I S C U S S I O N
Accurate diagnosis of CDI in pediatric patients 
requires healthcare providers to use a combi-
nation of clinical symptoms in the history and 
appropriate diagnostic testing to minimize the 
risk of misdiagnosis [6]. Various testing modal-
ities are available, including nucleic acid ampli-
f ication test ing (NAAT) which typically uses 
polymerase chain reaction (PCR) to detect genes 

for toxin A or B; and enzyme immunoassay (EIA) 
to detect the antigen for glutamate dehydroge-
nase (GDH) or for toxins A and B [5]. According 
to the 2017 clinical practice guidelines published 
by the Infectious Diseases Society of America 
(IDSA) and the Society for Healthcare Epide-
miology of America (SHEA), appropriate use 
of testing based on factors such as the patient’s 
age, underlying health conditions, recent anti-
biotic use, and the presence of other infections 
or illnesses should be practiced [6]. Adherence 
to laboratory testing guidelines can also reduce 
unnecessary testing that could lead to an increase 
in false-positive rates [7].

Neither toxin A nor toxin B were initially tested 
in the diagnostic pathway. To identify toxin-pro-
ducing strains of C. difficile ,  the presence of a 
genetic element called the pathogenicity locus 
(PaLoc) is examined. This genetic element con-
sists of five genes: tcdA (Toxin A gene),  tcdB 
(Toxin B gene) ,  tcdE (upregulates  tcdA and 
tcdB transcription), tcdC (downregulates tcdA 
and tcdB transcription),  and tcdE (holin gene 
responsible for creating cell  membrane pores, 
allowing the synthesized toxin to be released into 
the extracellular environment).

The first step in the diagnostic pathway involves 
determining the presence or  absence of  tox-
in-producing C. diff icile  by testing for one or 
more genes within the PaLoc.  The most  rel i-
able genetic target to establish the presence or 
absence of the PaLoc is the Toxin B gene (tcdB). 
Our first- t ier  test ,  the Cepheid GeneXpert ,  is 
used to detect the presence or absence of tcdB. If 
tcdB is present, the second-tier test is conducted 
to determine the presence or absence of actual 
Toxin A or B in the stool sample.

False-posi t ive resul ts  can occur  in  pediatr ic 
patients due to the high rate of asymptomatic 
colonization, which can be detected in up to 33% 
of children under two years of age [2]. To mini-
mize false-positive results, a two-tiered approach 
to C. difficile  testing can be used. Nucleic acid 
amplification (e.g., PCR) is the preferred first-
tier test and should target one or more genetic 
elements within the pathogenicity locus (PaLoc); 
the C. difficile  toxin A (tcdA) or B (tcdB) genes 
are most commonly utilized [8]. NAAT is highly 
sensit ive and can detect  minuscule quantit ies 
of C. dif f ici le  DNA in the stool sample.  With 
this high degree of sensitivity, a negative NAAT 
test result essentially rules out infection. How-
ever, a positive NAAT test cannot determine the 
presence or absence of active toxin production, 
which can lead to false-positive results and the 
treatment of colonized patients [9]. Stool sam-
ples positive by NAAT are subsequently assessed 
for active toxin production using an EIA test that 

Figure 1. Inpatient C. diff Rate

Figure 2. Emergency Department C.diff Rate
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detects the presence of C. difficile  toxin A and/
or toxin B [10]. EIA is less sensitive than NAAT, 
but  highly specif ic for  detecting active CDI, 
essentially eliminating false-positive results. The 
combination of NAAT followed by EIA when 
applicable is an optimal testing strategy to min-
imize false positive test results [6]. In addition, 
this testing strategy is exceptionally sensitive at 
detecting colonized individuals (e.g., NAAT pos-
itive, EIA negative), which is important for the 
timely implementation of infection prevention 
and control measures to reduce the spread of this 
pathogen within the community and healthcare 
system [4]. 

C O N C L U S I O N
Early and accurate detection of C. difficile is cru-
cial for prompt and effective treatment in pedi-
atric patients.  However,  accurate diagnosis of 
CDI in pediatric patients can present a challenge 
due to the high rate of asymptomatic coloniza-
tion, which can lead to false-positive results and 
unnecessary care. Healthcare providers should 
use a combination of clinical  symptoms from 
the history and appropriate diagnostic testing to 
minimize the risk of misdiagnosis.  Adherence 
to a diagnostic pathway that includes laboratory 
testing guidelines and a BPA in your medical 
record can also reduce unnecessary testing that 
could lead to an increase in false-positive rates.
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