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Clostridium difficile infection (CDI) continues to have clinical and economic impact across all health 
care settings. Pediatrics accounts for a small percentage of worldwide infection; however, screening 
and diagnosis are confounded by asymptomatic colonization in young infants. Metronidazole and oral 
vancomycin have historically been the agents used to manage CDI in both pediatrics and adults. Newer 
agents and alternative therapies, such as fecal microbiota transplantation, may offer additional benefit. 
Recent guidelines updates from the Infectious Diseases Society of America and the Society for Healthcare 
Epidemiology of America separate pediatric and adult recommendations for epidemiology, diagnosis, 
and treatment. This review will discuss the risk factors, management, prevention, and updated guideline 
recommendations for CDI in the pediatric population.
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Introduction
Clostridium difficile is an anaerobic, spore-forming, 

Gram-positive bacillus infamous for health care–as-
sociated diarrhea and is an increasing culprit in 
community-acquired infectious diarrhea. The threat of 
C difficile infection (CDI) has been well documented 
in the literature, and the rates by which these health 
care–associated infections continue to grow present 
a clinical and economic challenge to a health care 
system.1,2 Pediatric CDI remains a small percentage of 
this growing health epidemic. It was recently estimated 
that the incidence of CDI was 147.2 per 100,000 persons 
in all age groups and 24.2 per 100,000 persons in the 
pediatric population.3 Population-based epidemiologic 
studies demonstrate an increase in pediatric CDI cases 
from 1991 to 2009 despite pediatric hospital discharge 
rates remaining unchanged from 2001 to 2010.1,4 

Clostridium difficile infection is an independent 
risk factor for increased length of stay, higher rates of 
colectomy, and mortality.2 Within pediatrics, screening 
and diagnosis of CDI are further complicated by the 
high rates (9%–37%) of asymptomatic colonization in 
infants and children younger than 2 years.5 In 2017, 
the Infectious Diseases Society of America (IDSA) and 
the Society for Healthcare Epidemiology of America 
published an update to the clinical practice guidelines 
for CDI in adults and children.6 One of the largest 
modifications from 2010 was the inclusion of pediatric 

considerations as well as separation of pediatric and 
adult recommendations for epidemiology, diagnosis, 
and treatment. In comparison, the recommendations 
for adults changed drastically, whereas the recommen-
dations for pediatrics were relatively unchanged from 
current clinical practice.6 The purpose of this review 
article is to discuss the current literature surrounding 
the risk factors, management, and prevention of CDI in 
the pediatric population as well as to review updated 
guideline recommendations.

Risk Factors
McFarland et al7 describe a triad of risk factors that 

are common among both adult and pediatric CDI: dis-
ruptive factors, host factors, and increased exposure to 
C difficile spores. Risk factors have also been defined 
according to location of exposure, community acquired 
(CA) or hospital acquired (HA), although they both share 
similar associations. Efforts should be made to reduce 
disruptive factors by limiting antibiotic and gastric sup-
pression usage. Host factors should be identified and 
interventions can be made to reduce hospital length of 
stay to limit exposure of C difficile spores in the health 
care setting.

Disruptive Factors. Disruptive factors include an-
tibiotic use, surgery, feeding tubes, and other medi-
cations. Antibiotic use and gastric acid suppression 
are consistent risk factors across settings.7–9 While 
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reviewing 1331 children with CA-CDI, Adams et al10 
identified the greatest contributing disruptive factor 
as recent exposure of antibiotics in the last 12 weeks. 
Fluoroquinolones, clindamycin, and third-generation 
cephalosporin antibiotics were most strongly associ-
ated, although several other antibiotic classes, includ-
ing macrolides, sulfonamides, and penicillins, were 
also implicated to a lesser degree. Of those patients 
who received antibiotics prior to their CDI episode (n 
= 795), more than 40% of them were on multiple anti-
biotics.10 A previous retrospective study confirmed that 
antibiotic use, specifically that of cephalosporins, may 
have significant associations when used within 30 days 
(OR 3.32; 95% CI 1.1–10.01).11 Samady et al9 also noted a 
significant relationship between antibiotic use in both 
CA-CDI and HA-CDI (OR 2.8; p = 0.001), with no differ-
ence between locations of exposure (CA-CDI 68% vs 
HA-CDI 65%; p = 0.84).

Proton pump inhibitor (PPI) use has been associated 
with both CA-CDI and HA-CDI. Adams et al10 found that 
PPI use was essentially equivalent to the odds of CA-CDI 
due to antibiotic exposure (OR 8.17; 95% CI 2.35–28.38). 
Several other studies have confirmed this association, 
with reported ORs between 2.36 and 7.66.12,13 In oppo-
sition, Brown and colleagues14 found that although PPI 
use at home was not a significant risk factor (OR 1.05; 
95% CI 0.69–1.59), the use of a histamine-2 receptor 
antagonist at home was associated with an increased 
risk of CA-CDI (OR 2.56; 95% CI 1.44–4.54). For hospi-
talized patients, Turco et al15 also found an association 
between PPI use and HA-CDI infection (OR 4.5; 95% CI 
= 1.4–14.4). A meta-analysis of 56 studies in 2017 con-
firmed that PPI use regardless of setting of location was 
significantly associated with CDI (pooled OR 1.99; 95% 
CI 1.73–2.30).16 It should be noted that meta-analyses 
have not been able to determine doses and durations of 
acid-suppressive medications that predispose a patient 
to CDI. These medications should be used judiciously 
for well-established indications.

Host Factors. Host factors include demographic 
information, including age, sex, and comorbidities. 
Younger age (1–5 years) and comorbidities such as 
cancer, immunosuppressive conditions, solid organ 
transplantation, and inflammatory bowel disease have 
been implicated across all health care settings.7–9,17,18 

Cystic fibrosis patients are at high risk of C difficile 
colonization despite their infection rate remaining low. 
The causative factors include frequent hospitalizations, 
broad-spectrum antibiotics, and gastric acid suppres-
sion.19 In the pediatric hematology-oncology population 
specifically, patients who were ages 0 to 3 years, had 
longer durations of neutropenia, and used more than 
4 antibiotics had higher rates of CDI than matched 
comparators.20 In a multivariate analysis, a significant 
risk reduction was seen in older age, specifically in 
those ages 4 to 6 years (OR 0.07; 95% CI 0.01–0.41) 
and older than 7 years (OR 0.11; 95% CI 0.02–0.54). 

A higher risk was also seen with longer durations of 
neutropenia (OR 1.11; 95% CI 1.01–1.22). Because of 
the concomitant administration of antibiotics during 
episodes of neutropenia, the potential risk with neutro-
penia could not be separated from the increased risk of 
antibiotic administration.20 The presence of solid organ 
tumors (OR 6; 95% CI 2.4–15.7) and hospitalization in 
a hematology-oncology ward (OR 7.8; 95% CI 2–29.9) 
were also associated with higher rates of CDI.21 For 
patients with hematopoietic cell transplants, Boyle et 
al22 identified that inpatient stay within the previous 3 
days was significant in univariate analysis, yet failed to 
remain significant in their multivariate model.

Other CA-CDI host risk factors identified include 
outpatient health care visits (OR 1.35; 95% CI 1.31–1.39) 
and a gastrointestinal feeding device (OR 2.59; 95% 
CI 1.07–6.3).10,11 Other HA-CDI host risk factors include 
recent hospitalization within 48 weeks, malnutrition 
(OR 7; 95% CI 1.33–36.7), presence of congenital heart 
diseases (OR 4.6; 95% CI 1.13–18.7), and hospitaliza-
tion in the pediatric intensive care unit (OR 15.6; 95% 
CI 3.2–75.8).8,11

Colonization Versus Infection
Many institutions are actively working to raise their 

awareness and lower their incidence rates of CDI. Most 
antimicrobial stewardship programs focus on appropri-
ate initiation and discontinuation of antibiotics through 
prospective audit and feedback along with specific an-
timicrobial restrictions.23,24 Other prevention strategies 
include education around hand washing and equipment 
cleaning.23,24 Clostridium difficile infection may also be 
overdiagnosed in pediatric patients because of the 
early colonization in neonates and infants (9%–37%).5 
Historically, the American Academy of Pediatrics (AAP) 
recommended against testing in patients younger than 
1 year and recommended avoiding testing in those 
younger than 3 years unless other etiologies have 
been ruled out because of this high rate of coloniza-
tion.25 Stewardship programs are also addressing how 
decreasing inappropriate C difficile testing can prevent 
a misdiagnosis.26 

Nicholson and colleagues26 initiated a computer-
ized physician order entry alert describing the AAP 
guidelines to display when providers order C difficile 
testing for patients younger than 3 years. They noted 
a decrease in the average monthly testing rate for 
those children ages 0 to 11 months (11.5 vs 0 per 10,000 
patient-days; p < 0.001) and 12 to 35 months (61.6 vs 
30.1 per 10,000 patient-days; p < 0.001).26 The most 
common reasons for overriding the alert were previous 
antibiotic use in the past 30 days, bloody diarrhea with 
close contact with C difficile, and Hirschsprung disease 
or gastrointestinal motility disorder.26 The authors con-
cluded that the alert encouraged thoughtful testing 
while avoiding unnecessary treatment and additional 
health care costs. 
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Current recommendations from the IDSA 2017 up-
date provide slightly different recommendations than 
the AAP. The IDSA similarly strongly recommends 
against routine testing for CDI in neonates or infants 
younger than 1 year. In children 2 years or older, test-
ing is recommended in the setting of prolonged or 
worsening diarrhea with additional risk factors (such as 
inflammatory bowel disease and immunocompromising 
conditions) or where there are potential exposures and 
disruptive factors. For patients between the ages of 1 
and 2 years, there is little evidence to support the use 
of C difficile testing. Testing should not be routinely 
ordered unless other causes have been ruled out.6 In 
addition, it is recommended that subsequent testing not 
be performed within 7 days of the same diarrhea epi-
sode.6 Stewardship programs can continue to develop 
processes to eliminate testing in those younger than 2 
years and reduce testing in those between ages 2 and 
3 years when other causes have not been ruled out.

Probiotics
Probiotics are believed to restore the gut microflora 

during antibiotic administration and thus decrease the 
incidence of antibiotic-associated diarrhea. A recent 
Cochrane meta-analysis of 23 studies (3939 patients) 
found a beneficial effect of probiotics in reducing 
antibiotic-associated diarrhea in children (RR 0.46; 
95% CI 0.35–0.61).27 It should be noted that data were 
pooled from studies using various combinations of 
different probiotic strains. In an earlier Cochrane meta-
analysis of 4492 adults and children in 31 studies, the 
authors demonstrated a 64% reduction in the risk of 
developing a CDI (RR 0.36; 95% CI 0.26–0.51).28 A 
similar reduction was seen in the subgroup analysis 
of the 3 included pediatric studies (RR 0.4; 95% CI 
0.17–0.96). Goldenberg and colleagues29 updated 
their results in 2017. In this analysis, 31 studies with 
8672 patients were included. Again, the evidence sug-
gests that probiotics reduce the risk of CDI: 1.5% with 
probiotics and 4% without (RR 0.4; 95% CI 0.30–0.52). 
Baseline CDI rates from the included studies ranged 
from 0% to 40%, with only those studies with baseline 
CDI rates >5% (n = 13) showing a significant reduction 
in CDI risk. The subgroup analysis of 6 pediatric stud-
ies with 1141 patients demonstrated a 65% reduction in 
the risk of CDI (RR 0.35; 95% CI 0.19–0.63).29 Another 
systematic review by Shen and colleagues30 confirmed 
these previous results, but meta-regression analysis 
also uncovered that if probiotics were administered 
within 2 days of starting antibiotics in adult patients, 
there was a higher probability of efficacy (p = 0.02).30 

Additionally, a pharmacoeconomic study suggests that 
in certain scenarios (age >65 years or when the base-
line risk of CDI exceeded 1.6%), probiotics can be cost-
effective to prevent CDI in hospitalized adult patients 
receiving antibiotics.31 The potential benefit seen here 
should be tempered with the risk of Saccharomyces 

and Lactobacillus bacteremia in patients who are im-
munocompromised with central lines.32,33 

The 2010 update of the IDSA CDI guidelines recom-
mends against the use of probiotics to prevent primary 
CDI because there were limited data at the time. The 
2017 update to the IDSA guidelines, however, provides 
no recommendation on the use of probiotics because 
of insufficient data to support or refute their use.6,34 

With the currently available data, there is a suggestion 
that probiotics can reduce the risk of developing CDI in 
pediatric patients, especially if administered soon after 
beginning antibiotics. No specific strain or formulation 
has been found to be more efficacious at this point. 
Future studies should be designed to control for type 
of antibiotic, length of treatment, and strain of probiotic.

Initial Management
Because of the lack of well-designed studies, conflict-

ing CDI definitions, and widespread C difficile coloniza-
tion rates in infants, management of pediatric CDI has 
focused on children older than 1 year.35 Since 2010, 
the IDSA guidelines have distinguished mild/moder-
ate from severe CDI based on supportive clinical data 
(white blood cell count >15,000 cells/mcL and serum 
creatinine >1.5 times the premorbid concentration). The 
CDI episodes were further classified as complicated 
with the presence of hemodynamic changes, ileus, or 
megacolon.34 Clostridium difficile infection was also 
classified according to initial episode, first recurrence, 
and second recurrence. At that time, metronidazole 
was the drug of choice for initial, mild/moderate CDI 
(A-I recommendation), with vancomycin (oral or rectal) 
reserved for both initial episode of severe CDI (B-I 
recommendation) as well as for treatment of the sec-
ond or later recurrence of CDI (B-III recommendation). 
Combination therapy was recommended for those with 
severe, complicated disease (C-III recommendation).34

These recommendations remain virtually unchanged 
for pediatric patients in the updated 2017 guidelines, 
with slight changes to the clinical definitions.6 Sever-
ity of illness is now defined as non-severe, severe, or 
fulminant. The old mild/moderate classification is now 
considered non-severe, and the complicated classifica-
tion is now fulminant. Recurrence is defined similarly as 
first recurrence, and second or subsequent recurrence. 
The supportive clinical data definitions, including white 
blood cell count, have remained unchanged despite 
age-specific differences in normal values.

The updated 2017 guidelines recommend oral vanco-
mycin or oral metronidazole for the initial, non-severe 
episode (weak recommendation; low quality of evi-
dence; Table 1). For initial severe or fulminant disease, 
vancomycin with or without intravenous metronidazole 
is recommended.6 The subtle change is the addition of 
combination therapy for initial, severe CDI (weak recom-
mendation; low quality of evidence).6 The primary man-
agement approach for CDI still includes discontinuing 
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offending antimicrobial agents, if possible, correcting 
fluid and electrolyte imbalances, avoiding antiperistalsis 
agents, and initiating treatment immediately in severe 
or fulminant CDI.36

Prior to the release of the 2017 guidelines, there was 
widespread consensus in the literature and among 
pediatric infectious disease physicians across North 
America to treat with oral metronidazole for mild CDI 
in an immunocompetent host. In the setting of underly-
ing comorbidities, including underlying intestinal tract 
disease, immunosuppression, severe CDI, or CDI recur-
rence, there was wide variation in clinical practice. Chil-
dren with chronic comorbidities may be at increased 
risk for CDI and subsequent complications, and limited 
data exist on optimal treatment for this population. The 
AAP Red Book recommends oral vancomycin as initial 
therapy for patients with underlying intestinal tract dis-

ease and in patients with severe CDI, with or without 
metronidazole.45,46 Similarly, IDSA guidelines also rec-
ommend oral vancomycin for severe CDI, with add-on 
intravenous metronidazole specifically in fulminant CDI. 
In addition, consideration of rectal vancomycin instil-
lation is recommended if a complete ileus is present.6 
Rectal dosing in pediatrics has not been established, 
but recommended volumes have been proposed by 
some experts.44 Despite these recommendations, 30% 
of pediatric infectious disease physicians still prefer 
metronidazole alone for severe disease.45

The most substantial change from the previous 
guidelines is the difference in treatment recommenda-
tions for initial, non-severe episodes in adults. There 
is now a strong recommendation for adult patients 
to receive vancomycin or fidaxomicin for all initial 
episodes regardless of severity, based on high quality 

Review of Clostridium difficile TreatmentCampbell, CT et al

Table 1. Summary of Current Recommended Pediatric Dosing for Clostridium difficile Management6,37–43,50

Clinical Definition Treatment Dose Maximum Dose

Initial, non-severe6 Oral: metronidazole × 10 days, 
or

7.5 mg/kg 3 or 4 times a day 500 mg

Oral: vancomycin × 10 days 10 mg/kg 4 times a day 125 mg

Initial, severe/
fulminant6,43

Vancomycin × 10 days, 
with or without

Oral: 10 mg/kg 4 times a day 500 mg (oral and 
rectal)Rectal: 1–3 yr: 250 mg/50 mL every 6 hr;

Rectal: 4–9 yr: 375 mg/75 mL every 6 hr;
Rectal: ≥10 yr 500 mg/100 mL every 6 hr 

IV: metronidazole × 10 days 10 mg/kg 3 times a day 500 mg

First recurrence, 
non-severe6

Oral: metronidazole × 10 days, 
or

7.5 mg/kg 3 or 4 times a day 500 mg

Oral: vancomycin × 10 days 10 mg/kg 4 times a day 125 mg

Second or subsequent 
recurrence6,44

Oral: vancomycin in a tapered 
and pulsed regimen, 
or

10 mg/kg 4 times a day × 10–14 days
10 mg/kg 2 times a day × 7 days
10 mg/kg daily × 7 days
10 mg/kg/dose every 2 days for 2–8 wk

125 mg

Oral: vancomycin × 10 days, 
followed by

10 mg/kg 4 times a day 500 mg

Oral: rifaximin × 20 days* 
or

10 mg/kg 3 times a day 400 mg

Oral: fidaxomicin × 10 days† 

or
≥18 yr: 200 mg 2 times a day 200 mg

nitazoxanide × 10 days‡ 

or
1–3 yr: 100 mg 2 times a day
4–11 yr: 200 mg 2 times a day
≥12 yr: 500 mg 2 times a day

Based on age

IVIG§ 
or

400 mg/kg every 3 wk Not established

FMT N/A N/A
FDA, US Food and Drug Administration; FMT, fecal microbiota transplantation; IV, intravenous; IVIG, intravenous immunoglobulin; N/A, not 
applicable
* 	Recommended dosing; No FDA approval for use in ages <12 years; no pediatric approved dosing for C difficile.
† 	 Recommended dosing; No FDA approval for use in ages <18 years.
‡ 	Recommended dosing; FDA approved for the treatment of Cryptosporidium and Giardia infection in children ages ≥1 year; no pediatric ap-

proved dosing for C difficile.
§ 	Limited evidence to support; no optimal dosing established.
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of evidence. Following the 2010 IDSA guidelines, the 
US Food and Drug Administration (FDA) approved the 
use of fidaxomicin in adults with CDI on the basis of 2 
randomized controlled trials that showed non-inferiority 
to oral vancomycin.47,48 Updated adult clinical practice 
guidelines in 2013 from the American Journal of Gas-
troenterology reviewed the latest data on CDI treatment 
and the potential role of fidaxomicin in therapy. These 
guidelines concluded that metronidazole remains 
the drug of choice for mild to moderate disease, and 
fidaxomicin is not supported because of limitations in 
the comparison studies with oral vancomycin and the 
significantly higher cost (Table 2).49

The lack of recommendation for fidaxomicin in pe-
diatrics remains unchanged from the 2010 guideline 
because of a lack of clinical data. It is important to note 
that the recommendations for the treatment of CDI in 
adults for all initial episodes are based on strong, high 
levels of evidence, whereas pediatric recommendations 
are weak and low quality.6 The FDA granted orphan 
drug designation for all formulations of fidaxomicin to 
treat CDI in pediatric patients. Since that time, studies 
evaluating the safety and tolerability of fidaxomicin in 
pediatric patients have been published. In a pharmaco-
kinetic study of 40 pediatric patients (ages 11 months to 
17 years) with CDI, fidaxomicin was shown to exhibit a 
pharmacokinetic profile similar to that of adults. Despite 
more than half of the patients (60.5%) having a history 
of CDI, a significant percentage exhibited not only an 
early response rate (92.1%) but also a sustained clinical 
response 28 days after treatment (65.8%), with most 
reported adverse effects given as mild (Table 2).50

Although fidaxomicin received approval for initial CDI 
treatment, the potential role for this drug was intended 
for recurrent CDI episodes because of the significantly 

lower rate of recurrence reported when compared to 
oral vancomycin and the tremendous cost associated 
with it; however, fidaxomicin is now seen throughout 
the updated guideline for not only recurrence but 
initial treatment in adult patients.6,47 The weak recom-
mendations and low quality of evidence with regard 
to the management of CDI in pediatric patients from 
the updated guideline highlights the necessity for 
well-designed, multicenter clinical trials in pediatrics.

Recurrence
Rates of recurrent CDI (RCDI) cases in pediatrics 

are reported to be as high as 25%. Recurrence can 
be defined as a subsequent clinical CDI within 8 
weeks of the day the previous CDI was diagnosed.51 
The etiology of the relapse infection is thought to be 
due to the original strain or re-infection of susceptible 
patients exposed to new strains. Malignancy, trache-
ostomy tube dependence, and toxin B gene (tcdB) 
polymerase chain reaction (PCR) cycle threshold were 
all identified in this case-control study of 30 children 
as being statistically significant risk factors for RCDI.51 
Other factors that place patients at an increased risk 
of recurrence are similar to those defined above for 
initial CDI. Lack of hand washing may be a substantial 
risk factor in RCDI because of the potential to ingest 
spores from contaminated hands.6 The risk of having 
a recurrence is highest in patients with inflammatory 
bowel disease, most notably ulcerative colitis, solid 
organ transplant patients, chronic kidney disease, and 
end-stage renal disease, and hematopoietic stem cell 
transplant patients.

Repeat Testing. The 2017 updated IDSA guidelines 
provide clear recommendations on when to test and 

Table 2. Summary of Cost and Most Common Adverse Reactions37–43,50

Drug Cost (AWP) Commonly Reported Adverse Reactions

Metronidazole 250-mg tablet: $0.25–0.58/tablet
500-mg tablet: $0.23–0.69/tablet
100 mg/mL suspension: $0.85/mL
500 mg/100 mL IV solution: $0.01–0.06/mL

Headache, nausea, vaginitis

Vancomycin 25 mg/mL solution: $0.75/mL
50 mg/mL solution: $1/mL
125-mg capsule: $12–$34.80/capsule
250-mg capsule: $21.6–$64.14/capsule 

Abdominal pain, dysgeusia (oral solution), nausea

Rifaximin 200-mg tablet: $23.03/tablet
550-mg tablet: $43.90/tablet 

Peripheral edema, dizziness, fatigue, ascites, nausea, 
headache

Fidaxomicin 200-mg tablet: $220.90/tablet Nausea, abdominal pain, vomiting

Nitazoxanide 100 mg/5 mL suspension: $10.44/mL
500-mg tablet: $123.60/tablet 

Headache, abdominal pain, nausea, urine 
discoloration

IVIG 100 mg/mL IV: Gammagard $15.99/mL
100 mg/mL IV: Gamunex-C $13.15/mL
100 mg/mL IV: Privigen $16.68/mL 

Hypotension, tachycardia, bradycardia, infusion site 
reaction, headache, muscle cramps, fever

AWP, average wholesale price; IV, intravenous; IVIG, intravenous immunoglobulin
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retest a patient for potential CDI. Because of the 
colonization of C difficile in the colon, a positive test 
is not always indicative of infection. Testing of CDI by 
PCR is very sensitive and can result in false positives 
from detecting the toxin gene even if it is not actively 
producing toxin.52 Furthermore, repeat testing, even 
6 weeks after treatment is completed, can result in a 
positive PCR test.53 A study evaluating the currently 
available laboratory tests for diagnosing CDI illuminates 
the importance of assessing clinical suspicion, risk fac-
tors, and interpretation of the test being performed to 
appropriately diagnose CDI.

The gold standard for diagnosing CDI has been the 
cell cytotoxic neutralization assay. Compared with the 
glutamate dehydrogenase (GDH) assay it is more sensi-
tive and specific. A GDH assay requires a confirmatory 
test because of the potential for false positives because 
both toxigenic and non-toxigenic strains produce GDH. 
Enzyme immunoassays were among the first assays 
for the detection of CDI. Enzyme immunoassays are 
advantageous in cost and ability to perform but are 
inconsistent, resulting in the Society for Healthcare 
Epidemiology of America and IDSA guidelines to 
recommend against toxic detection by enzyme immu-
noassay alone for the diagnosis of CDI. Nucleic acid 
amplification tests, which are now commonly used to 
detect other infections, are superior to other tests in 
their sensitivity, specificity, speed, and ability to perform 
without a culture. Similar to GDH, however, nucleic 
acid amplification tests can detect strains that do not 
produce toxins and have a high sensitivity, which can 
lead to false positives.54

Treatment of Recurrence. Both previous and current 
IDSA CDI guidelines recommend using the same agent 
used during the initial episode for the first recurrence 
in pediatric patients, unless the recurrence is deemed 
severe. For patients with severe and/or fulminant in-
fection, the guidelines recommend vancomycin (oral 
or rectal) first line, with or without intravenous met-
ronidazole, because of the associated higher risk for 
developing complications. Metronidazole is reserved 
for first recurrences only because of the risk of neuro-
toxicity when used long term.6,34 A small retrospective, 
multicenter, observational study of pediatric patients 
in Italy reported a 5-fold higher risk of developing re-
currence with initial metronidazole therapy compared 
with vancomycin monotherapy, or vancomycin or met-
ronidazole combined with probiotics. In a multivariate 
analysis, the route of metronidazole showed that the 
risk was not substantiated with the intravenous route, 
but the authors reported the lack of difference in the 
result could be due to the small portion of children 
who received the intravenous dose.55 Although no 
other pediatric comparative studies of recurrence rates 
between metronidazole and vancomycin exist, there 
are several adult studies examining the difference. In 
a 2015 meta-analysis the superiority for vancomycin 

over metronidazole was significant for initial clinical 
cure (RR 0.91; 95% CI 0.84–0.98) and sustained cure 
(RR 0.88; 95% CI 0.82–0.96) rates in the treatment of 
CDI, whereas recurrence rates and all-cause mortality 
remained similar.56 More recently, a 2017 retrospective 
study of 47,471 adult patients reported a significantly 
reduced risk of all-cause 30-day mortality in patients 
with severe CDI treated with vancomycin (adjusted RR 
0.79; 95% CI 0.65–0.97).57 Although they still showed 
a lack of difference in the risk of recurrence between 
patients treated with vancomycin compared with met-
ronidazole, the above findings support the conclusions 
in the recent adult CDI guidelines to use vancomycin as 
the initial therapy. There is currently not enough data to 
support that same conclusion in pediatrics.56,57 Alterna-
tive drug therapies, such as nitazoxanide, rifaximin, and 
intravenous immunoglobulin (IVIG), as well as non-drug 
therapies, such as fecal microbiota transplants (FMTs), 
have emerged as potential treatment modalities follow-
ing the first recurrence (Table 1).44

For the second recurrence, oral vancomycin is either 
recommended in a tapered approach or as a 10-day 
course of vancomycin followed by rifaximin for 20 
days. Alternatively, FMT is also recommended as an 
option first line (Table 1).44 There is no FDA-approved 
pediatric dosing for rifaximin in C difficile; however, 
rifaximin has been compared to metronidazole in the 
treatment of C difficile in pediatric patients with in-
flammatory bowel disease and has been shown to be 
equally efficacious.58 In the study patients randomized 
to rifaximin received varying dosages every 8 hours 
based on weight (200 mg every 8 hours, 200 mg–400 
mg–200 mg, 400 mg–200 mg–400 mg, or 400 mg 
every 8 hours). Recommended dosing for rifaximin in 
pediatrics for the management of C difficile is based on 
currently approved indications. Rifaximin’s role in RCDI 
is based on the benefit shown in observational stud-
ies.59 Fidaxomicin is still not approved by the FDA for 
children ages <18 years and therefore is not mentioned 
in the updated guidelines in the management of recur-
rent pediatric CDI. Another agent not mentioned in the 
guidelines but shown to have similar cure and relapse 
rates to the standard of therapy is nitazoxanide, an 
antiparasitic agent. The dosing of nitazoxanide for RCDI 
is extrapolated from pediatric dosing for the treatment 
of Cryptosporidium and Giardia infection.44 

For a third recurrence and beyond, FMT is recom-
mended first line with IVIG (400 mg/kg IV every 3 
weeks) as a secondary alternative to preventing RCDI 
through the provision of antibodies against the C dif-
ficile toxin; however, evidence is extremely limited.44 
Fecal microbiota transplant alone is recommended 
for second or subsequent recurrence in the updated 
guidelines, but again, with weak recommendation and 
very low quality of evidence.6 Fecal microbiota trans-
plant has been used as a treatment modality related 
to CDI since 1958. First used for the curative treatment 
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of severe pseudomembranous colitis due to CDI, FMT 
has gained renewed interest in the area of RCDI.60,61 It 
is widely known that the human microbiome plays an 
important role in immune function. Although the exact 
mechanism is unknown, it is hypothesized that FMT can 
restore the disrupted intestinal microbiota and prevent 
C difficile spores from causing active disease through 
the provision of a healthy donor’s microbiota.60,61 Posi-
tive outcomes following FMT for the treatment of RCDI 
in adult patients led researchers to look into pediatric 
application because of the microbiome differences be-
tween adult and children. Although there are fewer data 
compared with adults, similar results were seen in chil-
dren with RCDI without a compromise in safety.62 In ad-
dition to the positive outcomes seen, when compared 
to other currently available therapies for RCDI, FMT 
may result in huge cost savings.63 Although the results 
of FMT are promising, the logistical issues (e.g., donor 
screening and processing, collection, preparation, 
and route of administration) and unknown long-term 
consequences pose potential limitations and concerns 
for this treatment modality. There are significant donor 
considerations that have yet to be investigated, includ-
ing donor diet and the use of age-matched donors, that 
must be examined if FMT is pursued.64

In summary, the preferred management of RCDI is 
not clearly established, although there may be more 
evidence to support the management of a first recur-
rence. According to the updated guidelines, pediatric 
patients who develop a first recurrence should be 
treated with oral metronidazole or oral vancomycin. A 
repeated course of standard oral vancomycin followed 
by oral rifaximin, a course of oral vancomycin as a 
tapered and pulsed regimen, or treatment with fidax-
omicin is recommended in the guidelines for patients 
with more than 1 recurrence. There are several other 
agents proposed for the management of secondary re-
currences but little evidence to support their use (Table 
1). Fecal microbiota transplant still remains a last-line 
option in a patient with multiple recurrences who has 
failed standard antibiotic treatments. Overall, it is more 
important to assess a patient’s signs and symptoms of 
CDI compared with repeat testing to diagnose initial 
or recurrent CDI because of the potential limitations 
of currently available assays.

Conclusions
Clostridium difficile infection in pediatrics has been 

associated with increased morbidity and mortality. 
There are risk factors in both the community and the 
hospital that predispose patients to infection. Provid-
ers can identify a patient’s risk factors and consider 
interventions to reduce the possibility of CDI. Pediat-
ric antimicrobial stewardship programs are working 
diligently to prevent misdiagnosis and true infection. 
The updated guidelines highlight the recommendation 

change in adult patients from more traditional therapies 
to more intensive regimens but leave gaps in pediatric 
recommendations because of a lack of evidence. Fu-
ture randomized controlled pediatric studies comparing 
oral vancomycin, fidaxomicin, FMT, and combination 
regimens will provide better-quality evidence to help 
clarify their role in the pediatric population. Evaluation 
of length of treatment and the necessity for tapering 
regimens should be conducted to streamline antibiotic 
therapy and limit unnecessary antibiotic exposure.
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