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Presenter
Presentation Notes
Hi, I’m Maria Bye, and I’m an epidemiologist at the Minnesota Department of Health. Today, I will be talking to you about Community-associated Clostridium difficile Infection.



Clostridium difficile
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Clostridium difficile

• Clostridium difficile (C. diff) 
• Anaerobic

• Gram positive

• Spore forming

• Toxin-producing 

• Ubiquitous in soil and the environment

• C. diff infection (CDI) is most common 
health care-associated infection (HAI) in US

• Transmitted through the fecal-oral route
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Presenter
Presentation Notes
Clostridium difficile, or C. diff as it is often affectionately known, got its name because of its anaerobic nature that made it difficult to grow in a lab. It is a gram positive, spore forming bacteria, which means that it can persist on surfaces and resist many typical cleaning agents. It is also toxin producing. Can be found in river water, soil, and some meat. al Saif N, Brazier JS. The distribution of Clostridiumdifficile in the environment of South Wales. J MedMicrobiol. 1996;45(2):133-137.Can be detected in stool specimens of many healthy children under 1 yearTransmission– in healthcare, this is often through hand carriage and environmental contamination Rupnik M. Is Clostridium difficile-associated infection apotentially zoonotic and foodborne disease? Clin MicrobiolInfect. 2007;13:457-459.5. Sehulster L, Chinn RY. Guidelines for environmentalinfection control in health-care facilities: recommendationsof CDC and the Healthcare Infection Control PracticesAdvisory Committee (HICPAC). MMWR RecommRep. 2003;52(Rr-10):1-42.6. Loo VG. Environmental interventions to control Clostridiumdifficile. Infect Dis Clin North Am. 2015; 29(1): 83-91.



Severe IllnessDiarrheal IllnessColonization

Spectrum of Disease

5/4/2018

CDI symptoms can range from asymptomatic colonization to life-threatening 

• Asymptomatic
• 2-4% of general 

adult population is 
colonized

• Fever
• Cramping / 

abdominal pain
• Increased 

frequency of loose, 
watery, unformed 
bowel movements 

• Ileus
• Pseudomembranous 

colitis
• Toxic megacolon

Presenter
Presentation Notes
CDI symptoms can range from asymptomatic colonization to severe illness. 2-4% of the general adult population is asymptomatically colonized at any one time, and this number is higher in certain populations such as in LTCF and in children. The symptomatic, diarrheal form of the illness causes fever, cramping / abdominal pain, and diarrhea. Symptoms usually go away after treatment, but there is a 20% chance of recurrence after you get CDI for the first time.Severe cases can experience ileus, pseudomembranous colitis (severe acute inflammation of bowel mucosa), or toxic megacolon (acute colon distension). TC. diff: WBC >15,000 per cubic millimeter, hyper albuminemia, and acute kidney injuryPseudomembranous colitis– severe acute inflammation of bowel mucosa; forms pseudeomembranous plaques formToxic megacolon- acute colon distension. Can be accompanied by fever, abdominal pain, sepsis, and shock.Estimated case fatality is 2%



Antimicrobial exposure

Acquisition of C. difficile

Advanced age

Underlying illness

Immunosuppression

Gastric acid suppression

Use of nasogastric or gastrostomy feeding tubes

Use of proton-pump inhibitors (PPIs)

Risk Factors
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Presenter
Presentation Notes
Many risk factors have been identified for developing CDI, but the two main modifiable risk factors are antimicrobial exposure and acquisition of C. difficile. Ampicillin, amoxicillin, cephalosporins, clindamycin, and fluroquinolones are most frequently associated with the disease, but almost all antibiotics have been associated with the diseaseIn one study, the risk of contracting C. difficile during an outbreak was 10 times as high among persons older than 65 years of age as among younger inpatients.The influence of acid suppression in C. difficile infection remains uncertain. In theory, gastric acid suppression should allow more vegetative organisms to reach the colon; however, C. difficile spores, the vectors for infection, are acid-resistant and remain viable at gastric pH. Some investigators have reported an increased risk of infection in association with acid suppression, whereas others, after adjusting for coexisting conditions, have not confirmed an increased risk



“Threat level: urgent”
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• An estimated 453,000 case occur in the US every year, resulting 
in 29,000 deaths

• Causes $1 billion in excess medical costs per year

453,000 29,000

Presenter
Presentation Notes
The CDC labelled CDI as one of only three urgent threats in a 2013 report on antibiotic resistance. An estimated 453,000 cases occur in the US every year, resulting in 29,000 deaths. This leads to over $1 billion in excess medical costs.



Genetic diversity
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• C. difficile is an extremely diverse bacteria, with hundreds of ribotypes
currently identified

Percent of C. difficile Ribotypes Among All Submitted Isolates, 
Minnesota, 2012-2015

Presenter
Presentation Notes
A hypervirulent C. difficile strain belonging to a specific type (ribotype 27/protein profile NAP1) was identified in 2005. The increased virulence of this strain may be related to the production of toxin early in infection and markedly increased toxin production.Although many regions are starting to see a decrease in the prevalence of this strain,119,120 it is likely that other epidemic strains of C. difficile may emerge.Newer nontypical strains now account for a majority of infections in the community setting.The genetic diversity of this organism likely contributes to it being able to establish infection and cause epidemics.



CDI Guidelines

New IDSA guidelines were released in early 2018
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Minnesota Department of Health CDI Surveillance
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Presenter
Presentation Notes
In an effort to combat this threat, MDH conducts C. diff surveillance.



CDI Sentinel Surveillance

• One of 10 sites participating 
in the CDC Emerging 
Infections Program (EIP)

• MDH has been conducting 
active, population-based 
surveillance in four counties 
since 2009, with a fifth 
added in 2012 

• Total population: ~400,000

5/4/2018

Presenter
Presentation Notes
MDH is one of 10 sites participating in the CDC emerging infections program. We have been conducting active, population-based surveillance in 4 counties since 2009 with a 5th county added in 2012. Active surveillance means that we audit all of the laboratories in our catchment area in order to make sure we are capturing every case. You can see that we do surveillance in the 4 counties around St. Cloud and in Olmsted County. Some of you in this room help greatly with this surveillance, so thank you.



CDI Surveillance Methods

• CDI surveillance team reviews outpatient and hospital medical records 
for the 12 weeks prior to the positive stool 

• Cases with no overnight hospitalization or LTCF stay (community-
associated or CA-CDI) are contacted for an interview

• MDH is only state that interviews cases

Presenter
Presentation Notes
We define an incident CDI case as a positive C. diff toxin or molecular assay on a stool specimen from a person greater than 1 year old who lives in one of the five surveillance catchment counties and has not tested positive in previous 8 weeksWe review each incident case’s outpatient or hospital medical records for the 12 weeks prior to their positive stool to identify risk factors. Those with no overnight hospitalizations or long-term care facility stays in the previous 12 weeks are considered presumptive community-associated, or CA-CDI and are contacted for an interview.  Of the 10 sites across the county, MN is the only site that routinely interviews cases. This allows us to collect unique data. 



Epidemiological Classifications
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Healthcare associated (HA)
• Overnight hospitalization or LTCF stay in previous 

12 weeks

Community associated (CA)
• No overnight hospitalization or LTCF stay

CDI cases are defined by onset and exposure:

Presenter
Presentation Notes
During our medical record review and interview process, we put each case into an epidemiological class. They are either healthcare associated (HA), which means that they had an overnight hospitalization or LTCF stay in the previous 12 weeks or Community associated (CA)  and have not had an overnight stay at either of these types of facilities. Throughout this presentation, HA cases will be designated by blue, and CA cases by green.



Community-Associated CDI: A Growing Problem
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Presenter
Presentation Notes
Our surveillance data, when put together with the other EIP sites, helps categorize trends in CDI.



National CDI Incidence Rates

The gap between 
healthcare-associated 

and community-
associated CDI incidence 
has closed in recent years
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Presenter
Presentation Notes
Although CDI is usually thought of as a healthcare associated infection, in the past few years, on a national level, the gap between healthcare-associated  and community-associated CDI incidence has closed.



Minnesota CDI Incidence Rates
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Presenter
Presentation Notes
Traditionally, across other EIP sites, there is an epidemiological class breakdown of 60% healthcare facility associated cases and 40% community-associated cases. However, here in Minnesota, our breakdown has traditionally been the reverse. As you can see, we hover right around 60% community-associated and 40% healthcare facility associated. That means the majority of our cases have not had an overnight hospitalization or LTCF stay in the previous 12 weeks. The rest of the country is starting to catch up with us.



Epidemiology

• In general, CA-CDI cases are

than HA-CDI cases
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Female Younger Healthier

Presenter
Presentation Notes
So who are these CA-CDI cases?



55%
45%

62%

38%

Female Male

Minnesota CDI Demographics
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Presentation Notes
You can see here in Minnesota that 62% of our CA-CDI cases are female, compared to 55% of our HCFO cases. 
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CA-CDI cases are less likely to take antibiotics, proton pump inhibitors (PPIs), 
H2 blockers, and immunosuppressive therapy

Medications Taken by Minnesota CA-CDI Cases
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Presenter
Presentation Notes
Like healthcare-associated CDI cases, the majority of CA-CDI cases take antibiotics in the 12 weeks prior to diagnosis. However, a smaller proportion of CAIt has also been noted in national studies that CA-CDI cases are less likely to have other traditional risk factors such as acid reducing medications such as proton pump inhibitors and H2 blockers, and immunosuppressive therapy in the 12 weeks prior to diagnosis.



Case-control study

• From 2014-2015, MDH participated in a case-control study to 
identify risk factors for CA-CDI

• 62% of cases reported antibiotic use in the prior 12 weeks, 
compared to 10% of controls

• The most common antibiotics received were:
• Beta-lactam or beta-lactamase inhibitor combinations (18%)

• Clindamycin (12%)

• Fluoroquinolone (11%)

• Cephalosporin (8%)

5/4/2018

Presenter
Presentation Notes
From 2014-2015, MDH participated in a case-control study with the other EIP sites to identify risk factors for CA-CDI.  Over the next couple of minutes, I’ll walk through some of the major findings of this study.First, we found that outpatient medical care was common in the 12 weeks prior to CDI diagnosis, with 82% of CA-CDI cases reporting some kind of healthcare exposure, compared to 58% of controls. Over half of the cases reported outpatient exposure in the prior 2 weeks, compared to only 37% of controls. Doctors’ and dentists’ offices were the most common exposure. Cases were also more likely to have received care at an ED (11%), outpatient procedure center (15%), or urgent care clinic (10%) than controls29% were hospitalized within 7 days of diagnosis



Case-control study

• The most common indications for antimicrobial use included:

• Ear, sinus, or upper respiratory tract infection (22%)

• Skin infection (19%)

• Dental surgery (16%)

• Urinary tract infection treatment (12%)

• Bronchitis or pneumonia (9%)

5/4/2018

Presenter
Presentation Notes
These antibiotics were taken most commonly for Ear, sinus, or upper respiratory tract infection (22%)Skin infection (19%)Dental surgery (16%)Urinary tract infection treatment (12%)Bronchitis or pneumonia (9%)



Case-control study: final results

• Cephalosporin
• Clindamycin
• Fluoroquinolone
• Beta-lactam / beta-lactamase 

inhibitor combination

Antibiotic use
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After running multi-variate analyses, multiple antibiotics were found to be 
independently significant

Presenter
Presentation Notes
After running a multi-variate analysis, the following variables were found to be independently significant. While this can help identify cases, most of the variables are not able to be changed to prevent CDI. Suggests ED could be a reservoir.The only one of these risk factors that can be changed is antibiotic use.Antibiotic stewardship in the outpatient setting is essential to reducing CA-CDIA 2015 study showed that a 10% decrease in antibiotic prescriptions in people >20 years old could decrease CA-CDI rates by 17%Antibiotic use is the only significant modifiable risk factor.Antibiotic stewardship in the outpatient setting is essential to reducing CA-CDIA 2015 study showed that a 10% decrease in antibiotic prescriptions in people >20 years old could decrease CA-CDI rates by 17%



Genetic diversity 
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Presenter
Presentation Notes
Ribotype 027 was the most prevalent ribotype among healthcare-associated isolates–Predominated at 5 EIP sites (CO, CT, GA, OR, TN)Ribotype 106 was the most prevalent ribotype among community-associated isolates–Predominated at 7 EIP sites (CA, CO, CT, MD, MN, NY, TN)No significant change in frequency was observed for ribotypes 027 or 106 from 2015 to 2016Similarities in strain distribution in the community andhospital settings indicate that C. difficile may move easilyfrom either setting to the other and common reservoirs mayexist. Long-term care facilities and outpatient facilities mayboth be important for transfer of isolates between inpatienthealth care facilities and the community. Reports havealso shown the preponderance of several PCR ribotypesin community-acquired CDI not often seen in the hospitalepidemic setting.123,136 This argues against the presence ofa direct link between nosocomial outbreaks and communityonset cases. These results indicate that communityacquiredCDI isolates have extremely diverse genomes,and multiple transmission routes and sources for infectionprobably exist. (Gupta)



Severity and outcomes

• Despite being generally less severe than HA-CDI, CA-CDI still can be severe

• 26% hospitalized

• 5% admitted to ICU

• 3% toxic megacolon

• 2% death

• 20% treatment failure

• 28% had recurrent CDI

5/4/2018

Presenter
Presentation Notes
CA-CDI cases are typically less severe and have better outcomes than healthcare associated cases, thanks in part to them being younger and having fewer underlying conditions.Based on national data.



Antibiotics Used for Dental Procedures in CA-CDI Cases
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Presenter
Presentation Notes
Because antimicrobials stewardship is such an important component of preventing CDI, we have started looking back at the antibiotic information that we collect during our interviews of CA-CDI cases. Now, let’s zoom in on one specific area where we can practice stewardship in an outpatient setting: antibiotics used for dental procedures. We presented this data at ID week last year.



Indications for Antibiotic Prescriptions Reported by 
CA-CDI Cases During Interview, 2009-2015
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Presenter
Presentation Notes
When we interview CA-CDI cases, we ask them detailed information about antibiotics they have taken in the previous 12 weeks. Upper respiratory infections are consistently the most common indications reported by CA-CDI cases, followed surprisingly by dental procedures (shown in the solid red line) , and UTIs. While antibiotics for upper respiratory infections have been decreasing since 2009, the gap between it and dental antibiotics has closed.



Antibiotic Prescriptions in Dentistry

• Dentists not considered a key stakeholder

• Dentists prescribe ~10% of antibiotics in outpatient settings

- Over 24 million prescriptions in 2013

- Treatment of oral infections

- Prophylaxis during invasive procedures

Presenter
Presentation Notes
While many antibiotic stewardship programs target clinicians, nurses, and pharmacists, until relatively recently, dentists have not been considered a key stakeholder in stewardship efforts. However, dentists prescribe approximately 10% of the antibiotics in outpatient settings in the US, which amounted to over 24 million prescriptions in 2013.These prescriptions are primarily written for treatment of oral infections or prophylaxis during invasive dental procedures.



Antibiotic Prescriptions in Dentistry

• Antibiotics are indicated to treat oral infections 

- Tooth abscesses

• Recommendations for prophylaxis exist for two groups of patients

- Heart conditions that may predispose them to infective
endocarditis

- Prosthetic joints and may be at risk for developing infection at
the site of prosthetic

Presenter
Presentation Notes
In dentistry, antibiotics are indicated to treat oral infections such as tooth abscesses.Historically, recommendations for antibiotic prophylaxis have been created for two specific groups of patients: those with heart conditions that may predispose them to infective endocarditis and those with prosthetic joints and who may be at risk for developing an infection at the site of the prosthetic.  Antibiotics are currently only recommended for a few very select heart conditions and are not recommended for prosthetic joints



2015 Survey of Minnesota Dentists

• Dentists were asked for which scenarios they would prescribe antibiotics:

- Prophylaxis for patients with high risk conditions (84%)

- Localized swelling (70%)

- Gum pain (38%)

- Precautionary (38%)

- Legal concerns (24%)

• Less than half reported a concern for adverse drug effects, antibiotic 
resistance, or C. diff as factors that influenced their prescribing decisions.

Presenter
Presentation Notes
In a 2015 survey of MN dentists, dentists reported prescribing antibiotics for clinical reasons such as prophylaxis for patients with high-risk conditions, localized swelling, and gum pain, as well as non-clinical reasons such as precautionary or legal concerns.Less than half of surveyed dentists reported a concern for adverse drug effects, antibiotic resistance, or C. diff as factors that influenced their prescribing decisions.



High Risk Conditions Reported as Warranting Antibiotic 
Prophylaxis Before Invasive Dental Procedures
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Presenter
Presentation Notes
Dentists defined high risk conditions that warranted prophylaxis that did not follow current guidelines, including patients with any kind of congenital heart disease, not just those recommended in the guidelines. (CHANGE) 36% of the dentists….



Results

• Of CA-CDI cases who reported antibiotic use in the 12 weeks before 
diagnosis, 136 (15%) CA-CDI reported being prescribed antibiotics 
for a dental procedure

• 116 (85%) were prescribed antibiotics only for dental reasons 

• 46 (34%) reported antibiotics in the interview that were not 
documented in the medical record

Presenter
Presentation Notes
Of the CA-CDI cases who reported antibiotic use in the 12 weeks before diagnosis, 136 cases, or 15%, were prescribed antibiotics for a dental procedure. 85% were prescribed antibiotics only for dental reasons based on interview and 34% reported antibiotics in the interview that were not documented in the medical record.One-third of our CA-CDI cases had no mention of dental antibiotics in their medical chart, suggesting that primary care physicians may not have been aware of the prescription. This is concerning, since the clinician may not think about C. diff or other complications of antibiotic use, possibly delaying treatment



Antibiotics Taken by CA-CDI cases for a Dental 
Procedure in 12 Weeks Prior to Diagnosis

0
5

10
15
20
25
30
35
40
45

%
 o

f C
as

es

Antibiotic

Reported in interview
Reported in medical record

Presenter
Presentation Notes
40% of all CA-CDI cases who took antibiotics for a dental procedure reported they were prescribed clindamycin compared to 30% who had it listed in their medical record. Clindamycin is commonly associated with CDI.34% reported taking a penicillin, while only 18% had it listed in their medical record. 



Antibiotics Taken by CA-CDI Cases 
for a Dental Procedure

Dental Antibiotics
n (%)
n=136

Non-Dental Antibiotics
n (%) 
n=790

P-value

Clindamycin 68 (50) 78 (10) 0.001
Cephalosporins 10 (7) 237 (30) 0.001
Fluoroquinolones 8 (6) 153 (19) 0.001

*Antibiotic reported in interview or recorded in medical record

Presenter
Presentation Notes
When we combined the interview and medical record data, we found that 68 cases or 50% reported clindamycin use in either their medical record or their interview. This was significantly greater than the 10% of cases who took non-dental antibiotics. Cases who took antibiotics for a dental procedure were significantly less likely to be prescribed cephalosporins and fluoroquinolones. 



Dental Antibiotic Prescribing Practices 
(n=76)

• In July 2015, MDH began collecting dental antibiotic indications and 
prescriber information in the interview 

• 76 CA-CDI cases with dental antibiotic use

• To date, the top indications are:

- Tooth infection/abscess (43%)

- Oral surgery prophylaxis (35%)

- Dental cleaning prophylaxis (13%)

Presenter
Presentation Notes
In July 2015, MDH began collecting dental antibiotic indications and prescriber information in interviews. 76 cases with dental antibiotic use have been identified to date. The top indications are tooth infections or abscesses with 43%, oral surgery prophylaxis with 35%, and dental cleaning prophylaxis with 13%. 



Dental Antibiotic Prescribing Practices 
(n=76)

• 51 (67%) of these cases were prescribed antibiotics by dentists

• 4 (3%) cases reported heart conditions

- 1 with valve replacement 15 years ago

• 4 (3%) cases reported having joint replacements

Presenter
Presentation Notes
67% of the 76 cases were prescribed antibiotics by dentists. At this same time, we started collecting information about heart conditions and joint replacements during interviews. Among CA-CDI cases who were prescribed antibiotics for a dental indication, 4 cases reported having heart conditions such as coronary heart disease or valve replacement >15 years ago, and 4 cases reported having joint replacements.Of these 8 cases, only the valve replacement potentially warranted antibiotic prophylaxis under current guidelines.



Making Waves

5/4/2018

Presenter
Presentation Notes
I just want to clear the air-- contrary to what some of the news articles that covered our research said, we’re not blaming dentists for “fueling the growth of deadly superbug” or increasing C. diff cases.



Conclusions

• Antibiotics prescribed by dentists are contributing to CDI

- Recent study showed dental prescribing increased by 62%

• Dentists most often prescribed antibiotics for tooth abscesses or 
prophylaxis before invasive procedures

• Generally not recommended for dental cleaning or oral surgery

Presenter
Presentation Notes
Our analysis does suggest that antibiotics prescribed by dentists are contributing to CDI. 15% of CA-CDI cases who were prescribed antibiotics, took them for a dental procedure. A recent Canadian study showed that while overall antibiotic prescribing decreased over 17 years, dental prescribing increased by 62% (Marra et al).Dentists in our study most often prescribed antibiotics for tooth abscesses or prophylaxis before invasive procedures. Antibiotics are generally not recommended for dental cleanings or oral surgery, except when certain medical conditions are present. 



Conclusions

• CA-CDI cases prescribed antibiotics for dental procedures were older 
and more likely to receive clindamycin 

- National data show dentists prescribe more penicillins than    
clindamycin

- 7x more likely to develop CDI if taking any antibiotic  

- 20x more likely to develop CDI if taking clindamycin

Presenter
Presentation Notes
CA-CDI cases who were prescribed antibiotics for dental procedures were older and more likely to receive clindamycin than patients with CDI who took antibiotics for other reasons. While national prescribing data shows that dentists prescribe more penicillins than clindamycin, it is not surprising we saw a greater proportion of clindamycin use. Clindamycin is commonly associated with CDI.  A recent review indicates that taking any antibiotic can increase a person’s chances of getting CDI 7x, but taking clindamycin can increase the chances 20x (Deshpande et al).



Recommendations

• Dentists need to be included in antibiotic stewardship programs

• Dentists should consider the risk for CDI and other potential 
complications of antibiotic use

• Clarification and consistency between associations regarding dental 
prophylaxis for joint replacement recommendations 

• More research needed to quantify risks of adverse events 
associated with invasive dental procedures with or without 
antibiotic prophylaxis

Presenter
Presentation Notes
What we are advocating for is that dentists need to be included in antibiotic stewardship programs and that they should consider the risk for CDI and other potential complications of antibiotic use.There needs to be clarification and consistency between professional associations regarding dental prophylaxis for joint replacement recommendations.Also, more research is needed to quantify the risks of adverse events associated with invasive dental procedures with or without antibiotic prophylaxis



Antibiotic Prescribing in Pediatric Clostridium difficile Cases
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Overview

• 60-70% of healthy newborns are colonized with C. diff

• Rate decreases with age

• Carriage rates being similar to adult population at one year

• As with adult CDI, pediatric CDI rates are increasing

• Pediatric CDI shares some risk factors with adult CDI, including 
healthcare exposure, PPI use, and antibiotic use

• 71% of pediatric cases are CA-CDI



Demographics

• 8% of MN CDI cases were pediatric

• 367 had medical records available for 
antibiotic prescribing data abstraction

• 47% of pediatric cases were female

• 80% were CA

5/4/2018

Variable n (%)
Female 175 (47)
White 271 (91)
Median Age (IQR) 5 (2-11)
Epidemiological Class

CA 295 (80)
CO-HCFA 57 (15)
HCFO 15 (4)

Underlying Conditions
None 272 (74)

Presenter
Presentation Notes
Chronic Pulmonary Disease, cancer, and cognitive deficits were the most common underlying conditions.



Pediatric Antibiotic Prescriptions

• Among these, 209 (57%) pediatric cases 
received 393 prescriptions in the 12 
weeks prior to developing CDI

• 50 (14%) cases were prescribed >3 
antibiotics 

• The median time between prescription 
end date and CDI diagnosis was 13 days 

• Most (73%) of antibiotics were prescribed 
in an outpatient setting

5/4/2018

Variable n(%)
No.  Antibiotic 
Prescriptions

393

No. Cases Prescribed 
Antibiotics

209 (57)

1 103 (28)
2 56 (15)
3+ 50 (14)

Median days between 
last antibiotic dose and 
CDI diagnosis* (IQR)

13 (3-40)

Prescriber Location
Outpatient 282 (73)
Hospital 74 (19)
ED 31 (8)



Antibiotic Indications

• Antibiotics were prescribed most 
frequently for:

• Otitis media (22%)

• URIs (21%)

• Gastrointestinal infection (12%)

5/4/2018

Otitis media
22%

Upper 
respiratory 
infection

21%

Gastrointestinal 
infection

12%
Surgery or 

chemotherapy 
prophylaxis

8%

Acne or skin 
infection

7%

Urinary tract 
infection

6%

Pneumonia
6%

Unknown
2%

Dental
1%

Other*
15%



Antibiotics Prescribed to Pediatric CDI Cases 
in the 12 Weeks Prior to CDI Diagnosis
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Presentation Notes
The antibiotic classes most frequently prescribed were cephalosporins (42%) and penicillins (28%). 



Diagnostic Tests Conducted at Time 
of Antibiotic Prescription
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Presentation Notes
In 193 (49%) antibiotic prescriptions, diagnostic samples were collected to attempt to identify a suspected etiologic agent, with 135 (34%) yielding a positive result.Explain what each color means.For antibiotics that were prescribed before a diagnostic test was run, 11% were changed after the result came through and 27% were discontinued. That means 62% of the antibiotics were not changed.Diagnostic stewardship is important. Good in GI illness, bad in others



Impact of Diagnostics

• For antibiotics that were prescribed prior to testing results being available, 
once test results were received:

• 11% were changed

• 27% were discontinued

• 59% were continued

5/4/2018



Appropriateness of Antibiotics Prescribed 
to Pediatric CDI Cases
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Conclusions

• Outpatient clinics and EDs remain a major source of antibiotic prescriptions 
among pediatric CDI cases 

• Diagnostic stewardship is important

• Potentially narrow the antibiotic spectrum

• Discontinue unnecessary antibiotics

• Enhanced prevention efforts focusing on URI antimicrobial stewardship in 
pediatric outpatient settings are needed to reduce pediatric CDI
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Tying it All Together

• Antimicrobial stewardship is important in all healthcare settings 
and for all prescribers

• Even young, otherwise healthy patients can contract CDI

5/4/2018



Practical Steps

• Follow national guidelines for prescribing antibiotics

• When appropriate, conduct diagnostic tests to identify a pathogen

• Let the results of diagnostic tests impact antibiotic prescribing

• Ask patients about antibiotics or conditions possibly not listed in their 
medical record

• Dental visits and medications taken for dental reasons
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Practical Steps

• When prescribing antibiotics, warn patients about adverse effects, like CDI

-Encourage them to reach out to you if symptoms develop

• Consider using CDI rates as a measure of antimicrobial stewardship in your 
facility

• Benchmark antimicrobial use at your facility to identify areas for 
improvement
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