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Objectives 

• Discuss the importance and rationale for a regional 
approach to Clostridium difficile infection (CDI) 
prevention in California 

 

• Describe the CDPH HAI Program’s model for a regional 
CDI prevention collaborative, as developed in Orange 
County 

 

• Identify the target area for the HAI Program’s next 
regional CDI prevention collaborative 
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CDI is a substantial and increasing problem 
nationally, and in California 

• Clostridium difficile caused an estimated 

• 450,000 illnesses and 29,000 deaths in US in 2011 

• C. difficile is the most frequently reported 
healthcare-associated pathogen  

• 10,553 healthcare facility onset-CDI cases reported  
in CA in 2013 

• 5% increase since 2011 
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Lessa, et al. New Engl J Med 2015;372:825-34 
      

www.cdph.ca.gov/programs/hai/Documents/AnnualCalifornia
HospitalHAIReport2013FINAL3.13.15.pdf 

. 



4 

Leffler and Lamont. New Engl J Med 2015;372:1539-48. 



Patient sharing among healthcare facilities is 
well documented in California 
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Huang, et al. Infect Contr Hosp Epidemiol. 2010;31(11):1160-1169 



CDI patients often cycle among multiple 
hospitals, long term acute care, and long 
term care facilities 
 26% of CDI patients 
were readmitted to 
another facility within 
12 weeks of 
discharge 
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Huang, et al. Infect Contr Hosp Epidemiol. 2010;31(11):1160-1169 



Developing a Model Regional Approach to  
CDI Prevention   

Provide a framework and support healthcare facilities to address 
CDI prevention across the continuum of care, through:  

1. Monitoring adherence to CDI prevention practices in 
hospitals and long-term care facilities with shared patient 
population 

• Contact precautions 

• Hand hygiene 

• Communication when transferring patients with CDI 

2. Starting or enhancing an antimicrobial stewardship 
program with particular attention to CDI  

3. Evaluating and enhancing environmental cleaning 
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Identification of an Area for Regional CDI 
Prevention in California 

• Present-on-admission CDI rates 15% higher in  
Los Angeles and Orange County hospitals in 2012, 
compared with hospitals in the rest of California 

• Inter-facility patient sharing of CDI patients is 
well documented in Orange County 

• 26% of CDI patients readmitted to another facility 
within 12 weeks of discharge 
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40 Facilities Enrolled – In person Kick-off Meeting held 
June 29, 2015 

•  17/31 (55%) General Acute Care Hospitals  

•  3/3 (100%) Long-Term Acute Care Hospitals 

•  20/76 (26%) Skilled Nursing Facilities (SNF) 
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Orange County CDI Prevention Collaborative 
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CDI Prevention Collaborative Participants 
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Documented Patient Sharing Among CDI 
Collaborative Participants 



CDI Collaborative Goals 

1. Improve CDI surveillance through rapid 
identification of patients 

• Enhance the capability to track and analyze CDI 
data and monitor prevention progress 

• Implement CDI tracking in the NHSN CDI module 
for SNFs 

 

 

12 



CDI Collaborative Goals 

2. Improve implementation of CDI prevention      

    strategies within all healthcare facilities 

• Onsite prevention assessment with HAI Program 
Liaison IP 

• Develop facility-tailored CDI processes for 
improvement 
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CDI Collaborative Goals 

3. Improve coordination of care among facilities  

    to maintain appropriate infection control    

    precautions for CDI patients 

• Identify key staff to be responsible for inter-
facility communication 

• Improve inter-facility communication regarding 
CDI events 

• Work within the area networks to develop 
strategies to enhance inter-facility communication 
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CDPH HAI Program Role 

• Assist and support healthcare facilities in 
conducting CDI surveillance, including NHSN 
training for skilled nursing facilities 

• Conduct onsite CDI prevention assessments & 
facilitate development of processes for improvement 

• Support antimicrobial stewardship implementation 

• Facilitate identification and implementation of 
strategies to optimize inter-facility 
communication 
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Healthcare Facility Role 

 Obtain appropriate leadership approvals to participate in 
the CDI Collaborative 

 Participate in a one-time onsite assessment  

 Commit to a CDI prevention process for improvement 

 Actively participate in collaborative activities 

 Participate in the inter-facility transfer communication 
optimization process 

 For skilled nursing facilities: Enroll in and use the CDI 
module in NHSN for CDI surveillance; confer rights to 
CDPH to access facility data 
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Prevention Assessment 
• On-site baseline assessments by HAI Program 

Liaison Infection Preventionists 

• Examine and assess adherence with CDI 
prevention practices 

• The assessment tool will ask questions regarding: 

• CDI prevention program infrastructure, capacity, 
and processes 

• CDI early detection and testing procedures 

• Contact precautions, hand hygiene, and 
environmental cleaning 

• Antimicrobial stewardship practices 
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Prevention Assessment: What to Expect 
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• Group interview with key personnel 

• Individual interview sessions (2-3 hours total) 

• Chief Medical Officer and/or Chief Nursing Officer 

• Infection Preventionist 

• Microbiologist 

• Pharmacy 

• Environmental Services Supervisor 

• Clinician 



Prevention Assessment: What to Expect 
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• Adherence monitoring (1-2 hours total) 

• Contact Precautions 

• Hand hygiene 

• Environmental Services  

• Summary and Feedback meeting (1 hour) 



Processes for Improvement 

• Development of tailored action plans, 
addressing: 

      1. Adherence monitoring 

 Hand hygiene, contact precautions, and  
inter-facility communication 

      2. Environmental cleaning  

      3. Antimicrobial stewardship 
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Core Prevention Strategies 
Core Strategy Hospital 

practice? 
N (%) 

Observed 
compliance 
% (range) 

Contact precautions for duration of 
diarrhea or other MDRO infection 

Hand hygiene before, during, and after care 
of patient on contact precautions 

Cleaning and disinfection of equipment 
and environment 

Laboratory-based alert system for 
immediate notification of positive test results 

Educate HCW, housekeeping, administration, 
patients, families 

Implement an antimicrobial stewardship 
program 
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Remember:  Use all core strategies, always. 



Supplemental Prevention Strategies 

Supplemental Strategy Hospital practice? 
N (%) 

Extend Contact Precautions beyond duration of 
symptoms 

Presumptive isolation for patient with diarrhea 
pending confirmation of CDI 

Hand washing (soap and water) before exiting 
room of CDI patient 

Implement universal glove use on units with high 
CDI rates 

Use EPA sporicidal agents for environmental 
cleaning 

Track use of antibiotics associated with CDI 
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Remember: Use supplemental strategies as an  
adjunct to core strategies. 



Opportunities for Process Improvement:  
Adherence Monitoring for Hand Hygiene and 
Contact Precautions 
• Focus on hand hygiene monitoring 

• Conduct daily observations (e.g. peer observers) 

• Provide real-time education/feedback to 
providers 

• Provide regular reports to leadership 

• Establish facility benchmark 

• Provide targeted education for CNAs 

• Post clear, simple signage 
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Person-to-person transmission of C. difficile 
within healthcare facilities is well documented 

• Both symptomatic CDI patients and 
asymptomatic C.difficile-colonized patients can 
spread C.difficile to other patients through direct or 
indirect contact via hands of healthcare workers or the 
environment  

 

• Up to 37% of CDI resulted from in-ward patient-to-
patient transmission despite established proper 
infection control practices 

• Transmissions most commonly observed during 
the 1st week following the first C. difficile positive 
sample 
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Curry, et al. Clin Infect Dis. 2013;57(8):1094-102. 

Walker et al. PLoS Medicine. 2012;9(2):e1001172 



Healthcare worker hands are a source for 
C.difficile spores 

• 24% of healthcare workers who cared for a CDI 
patient had C.difficile spores on their hands; 
spores found on 

• 44% of nursing assistants’ hands 

• 19% of nurses’ hands 

• 23% of physicians’ hands 

  

• High-risk contact (i.e., exposure to fecal soiling) and  
at least one contact without the use of gloves 
were significantly associated with healthcare worker 
hand contamination with C.difficile spores 
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Landelle, et al. Infect Contr Hosp Epidemiol. 2014;35(1):10-15 
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A. Frequency of C. difficile contamination of 
skin sites of patients with CDI 

B. Frequency of C. difficile acquisition on sterile 
gloves after contact with skin sites of patients 
with CDI 

C. Typical illustration of acquisition of 
C. difficile on sterile gloves after 
contact with a CDI-affected patient’s 
groin.  
*Of note, the patient had showered  
1 h before collection of the specimen. 

Bobulsky, et al. Clin Infect Dis. 2008;46:447-50 



Hand hygiene in compliance with CDC or 
WHO guidelines 

• C. difficile spores are resistant to alcohol  

• During outbreaks or in settings with 
hyperendemic CDI, hand hygiene with soap and 
water is preferred 

• Be aware that hand hygiene adherence may decrease 
when soap and water is preferred 

• Clinical studies have not found increase in CDI with 
alcohol-based hand hygiene products, but several did 
find reductions in MRSA or VRE 

• Gloves are effective at preventing C. difficile 
contamination of hands 
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Dubberke, et al. Infect Contr Hosp Epidemiol. 2014;35(6):628-645 



A CDI patient can shed the bacterium and 
spores into their environment both during 
and after CDI therapy 

 

• Even upon resolution of diarrhea, 37% continue 
to shed spores into their environment 

 

• 50% shed C.difficile into their environment 1 to 4 weeks 
after CDI treatment, although asymptomatic  
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Sethi, et al. Infect Contr Hosp Epidemiol. 2010;31(1):21-27 



Opportunities for Process Improvement:  
Adherence Monitoring for Transfer 
Communication 

• Focus on both intra-facility and inter-facility 
transfers 

• Use standardized communication tools 

• Develop process for ensuring and measuring 
adherence 

• Follow-up on missed communication events 
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Opportunities for Process Improvement: 
Environmental Cleaning 

• Monitor frequency of cleaning solution mixing, 
replacement, and contact time 

• Assign responsibilities with checklist 

• Review proper cleaning protocol and sequence 

• Include supply checks for hand sanitizer, soap, 
surfaces, and equipment 

• Use monitoring technology (e.g. ATP, 
bioluminescence) 

• Create separate clean and dirty areas in utility room 
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The environment is an important source of 
C. difficile transmission 

• C.difficile spores are shed in high numbers, are 
resistant to desiccation and some disinfectants, 
and can live on surfaces for up to 5 months 

 

• Admission to a room previously occupied by a 
CDI patient is a significant risk factor for 
C.difficile acquisition 

• 11% of ICU patients admitted to a room previously 
occupied by a CDI patient developed CDI, versus 
4.6% of ICU patients admitted to a room without a 
prior CDI positive occupant 
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Kramer, et al. BMC Infect Dis. 2006;6:130 

Shaughnessy, et al. Infect Contr Hosp Epidemiol. 2011;32(3):201-206 
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Environmental cleaning with bleach can 
reduce CDI rates on high-incidence units  
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Mayfield et al. Clin Infect Dis 2000;31:995–1000. 
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Assess adequacy of environmental cleaning 
before switching disinfectant 

Carling et al.Clin Infect Dis 2006;42:385-8. 

Only 47% of high-touch surfaces in 3 hospitals had been cleaned. 



Enhanced terminal cleaning of patient rooms 
can lower CDI rates 
 
 
• Terminal cleaning with portable ultraviolet light 

devices following a routine terminal cleaning routine, 
although only used in 56% of rooms, resulted in a 
decrease in hospital-associated CDI from 9.46 per 10,000 
patient-days in 2010 to 4.45 per 10,000 patient-days in 
2011; deaths and colectomies also declined dramatically 
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Levin, et al. Am J Infect Contr. 2013;41:746-8 



Opportunities for Process Improvement:  
Antimicrobial Stewardship 

• Designate leadership to be responsible for 
improving antimicrobial stewardship 

• Develop standard antibiotic order form 

• Develop antimicrobial stewardship education 
programs for staff and physicians 

• Review CDI-targeted antimicrobial 
stewardship interventions 
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The following events may occur separately 
and in any order, but both are required 
for CDI to occur: 

  

1. The C.difficile bacterium or spore must be ingested 

 

2. The normal intestinal flora must be compromised 
allowing for C.difficile to establish itself and proliferate 
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Sunenshine et al. Cleve Clin J Med. 2006;73:187-97 

Increased risk of CDI can persist many weeks after 
cessation of predisposing antimicrobial therapy, resulting 
from prolonged perturbation of normal intestinal flora. 
 

Cohen et al. Infect Contr Hosp Epidemiol. 2010;31(5):431-55 



Antibiotic exposure is the major risk factor for 
CDI when a patient is also exposed to the  
C. difficile bacterium or spores 
• Increases in CDI risk are observed with increased 

cumulative dose, number of antibiotics, and days 
of antibiotic therapy  
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Stevens, et al. Clin Infect Dis. 2011;53(1):42-48 

                                                                Number of antibiotics 

2 3-4 5+ 

Risk of CDI compared to patient 
on 1 antibiotic 

2.5 times 
higher  

3.3 times 
higher 

9.6 times 
higher 

                                                                  Days of antibiotics 

4-7 8-18 >18 

Risk of CDI compared to patient 
on antibiotics <4 days 

1.4 times 
higher  

3.0 times 
higher 

7.8 times 
higher 



Increased ward-level antibiotic exposure is 
associated with increased CDI incidence even 
in patients without direct antibiotic exposure 

• Each 10% increase in ward-level antibiotic use was 
associated with significant increases in  

• Overall CDI incidence  

• CDI incidence among patients with direct recent 
antibiotic exposure  

• CDI incidence among patients without direct recent 
antibiotic exposure 
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Brown, et al. JAMA Int Med. 2015 



Increased risk of CDI has been linked to 
specific antibiotics 
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High Risk Medium Risk Low Risk 

Aminopenicillins Beta-lactam/beta-
lactamase inhibitors 

Macrolides 

Clindamycin Carbapenems Trimethoprim/ 
sulfamethoxazole 

Cephalosporins Tetracyclines 

Fluoroquinolones 

Dubberke, et al. Infect Contr Hosp Epidemiol. 2014;35(6):628-645 

Price, et al. Clin Microbiol Infect. 2010;16(8):1297-302 



Additional Medications Related to CDI 

• Use of proton pump inhibitors (PPIs) and 
histamine-2 receptor antagonists (H2RAs) may 
increase risk of CDI 

 

• Moderate evidence for probiotics to prevent 
primary CDI 
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Evans and Johnson. Clin Infect Dis. 2015;60(S2):S122-8 

Howell et al. Arch Intern Med 2010;170:784–90 



Antimicrobial Stewardship 

• Promote and measure appropriate antimicrobial use, 
by optimizing antimicrobial selection, dosing, route and 
duration of therapy 

• Improved patient care – increased cure rates, reduced 
treatment failures 

• Reductions in hospital rates of CDI and antimicrobial 
resistance 

• Decreased or controlled costs 
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CDPH Antimicrobial Stewardship Program 
(ASP) Definition* – 11 Elements 

Basic Intermediate Advanced 

1.  Antimicrobial 
stewardship 
policy/procedure 
adopted 

5.  Annual antibiogram 
developed, distributed, 
and medical staff 
educated 

9. Antimicrobial 
formulary reviewed 
annually and changed 
based on antibiogram 

2.  Physician-
supervised 
multidisciplinary 
committee formed 

6. Institutional 
guidelines for 
management of 
common infection 
syndromes developed 

10.  Prospective audits 
performed, with 
intervention/feedback 
to prescribers 

3.  Physician or 
pharmacist ASP leader 
received specific 
stewardship training 

7.  Antibiotic usage 
patterns monitored 
using DDD or DOT  

11.  Formulary 
restriction with 
preauthorization 
adopted 

4.  ASP activities 
reported to hospital 
quality improvement 
committees 

8. Medical staff/ 
committees provided 
ongoing ASP education 

46 

*As Recommended by 
HAI Advisory 

Committee, Dec 2013 



CDC Core Elements of Hospital ASP 

•Leadership Commitment: 
Dedicating necessary human, 
financial and information 
technology  resources.  

•Accountability:  
   Appointing a single leader 

responsible for program 
outcomes. 

•Drug Expertise:  
   Appointing a single pharmacist 

leader responsible for working 
to improve antibiotic use. 
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•Action:  
Implementing at least one 
recommended action, such as 48 
hour “antibiotic time out.” 

•Tracking:   
Monitoring antibiotic prescribing 
and resistance patterns. 

•Reporting:  
Regular reporting information on 
antibiotic use and resistance to 
doctors, nurses and relevant staff. 

•Education:  
Educating clinicians about 
resistance and optimal 
prescribing. 

www.cdc.gov/getsmart 
 
 

http://www.cdc.gov/getsmartl


Both broad and targeted antimicrobial 
stewardship interventions can reduce CDI 

• Improved overall antimicrobial prescribing 
• Fewer patients on antimicrobials   

Fewer patients developing CDI   

Fewer CDI patients contributing to transmission 

• Stopping unnecessary antibiotics in patients with 
new CDI diagnoses  
• Improves clinical response of CDI to treatment and 

reduces the risk of recurrent CDI  

Fewer CDI patients contributing to transmission 
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Dubberke, et al. Infect Contr Hosp Epidemiol. 2014;35(6):628-645 
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Valiquette, et al.  
Clin Infect Dis. 2007;45:S112-21 

Antimicrobial stewardship targeting antimicrobials 
associated with CDI can reduce CDI incidence 



Examples of ASP Interventions 

• Order sets  

• Antibiotic “order sets” for infection syndromes 
specify optimal choice and duration of therapy 

• Acid-suppressing therapy order sets  

• Clinical decision support 

• Customizable, targeted real-time alerts provide 
guidance for prescribers E.g., Probiotics order 

automatically attached to certain antibiotic orders for 
patients without exclusion criteria 
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Examples of CDI-Targeted ASP Interventions 

• Prospective audit with feedback 

• Prescriptions for antibiotic(s) most associated 
with CDI at your facility are the targets for audit, with 
feedback provided to prescriber to optimize choice, 
dose, duration, and route of antibiotic therapy 

• Patients with CDI diagnoses are targeted for 
medication review to identify and discontinue 
unnecessary antibiotics 
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Additional ASP Considerations to Reduce CDI 

• Make reducing CDI an explicit goal for your ASP 
(Leadership Commitment) 

• Track and report CDI rates as an outcome of your ASP 
(Tracking, Reporting) 

• Prompt and accurate diagnosis of CDI is essential to 
effectively target interventions 

• CDI is multifactorial – antimicrobial stewardship 
interventions without optimizing infection control and 
environmental cleaning will not be successful 
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Identifying 
Target Area 
for the Next 
Regional CDI 
Prevention 
Collaborative 
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Summary: A Regional Approach to CDI 
Prevention   

 
1. Monitoring adherence to CDI prevention practices in 

hospitals and long-term care facilities with shared patient 
population 

• Contact precautions 

• Hand hygiene 

• Communication when transferring patients with CDI 

2. Starting or enhancing an antimicrobial stewardship 
program with particular attention to CDI  

3. Evaluating and enhancing environmental cleaning 
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Questions? 

Erin Epson 

Public Health Medical Officer 

Erin.Epson@cdph.ca.gov 

 

- Or – 

 

Erin Garcia 

HAI Prevention Coordinator 

Erin.Garcia@cdph.ca.gov 
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