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Objectives
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• Understand 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

• Discuss observations and lessons learned from the 
HAI Program’s experience with our first regional 
CDI prevention collaborative in Orange County



Rationale for Addressing Clostridium difficile
Across the Continuum of Care 
• C. difficile is the most frequently reported 

healthcare-associated pathogen in hospitals
• 10,588 healthcare facility onset-CDI cases reported 

by California hospitals in 2014
• 9% increase since 2011

• In a multicenter study, the majority (83%) of 
community-onset CDIs diagnosed in hospitals 
were associated with a previous healthcare 
facility exposure
• 34% associated with the same hospital; 

51% associated with different healthcare facility
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Dubberke et al. Infect Contr Hosp Epidemiol. 2010;31(10):1030-7
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Rationale for Addressing Clostridium difficile
Across the Continuum of Care 
• 112,800 cases of nursing-home onset Clostridium 

difficile infections (CDIs) in United States in 2012; 
translates to >14,000 CDIs among California nursing 
home residents  
• 76% received antibiotics during prior 12 weeks
• 57% were discharged from a hospital during 

the 4 weeks prior to specimen collection
• 28% hospitalized within 7 days
• 8% died within 30 days

Hunter, et al. OFID 2015
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Figure from CDC Vitals Signs: 
http://www.cdc.gov/vitalsigns/stop-spread/index.html 



Framework for a Regional Approach to CDI 
Prevention  
A network of healthcare facilities with a shared patient 
population will address CDI prevention across the continuum 
of care, through: 
1. Monitoring adherence to CDI prevention practices in 

hospitals and long-term care facilities
• Hand hygiene
• Contact precautions
• Interfacility communication

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

3. Evaluating and enhancing environmental cleaning

6
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Regional CDI Prevention Collaborative Goals

1. 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

• Learn and share best practices with other 
participating healthcare facilities 
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Regional CDI Prevention Collaborative Goals
2. Improve coordination of care to maintain    
appropriate infection control precautions when CDI 
patients/residents transfer between facilities

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

• Improve interfacility communication regarding 
CDI events

• Work within the area networks to develop 
strategies to enhance inter-facility communication



Regional CDI Prevention Collaborative Goals

3. Improve CDI surveillance 
• Enhance the capability to track and analyze CDI 

data to target prevention efforts and monitor 
prevention progress

• Implement CDI tracking in the National 
Healthcare Safety Network (NHSN) CDI module 
for SNFs
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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 

• Interfacility patient sharing is well documented in 
Orange County (Huang et al. 2010)
• 20% of discharged patients readmitted to a different 

hospital within 12 months
• Among hospitalized patients with CDI, 26% were 

readmitted to a different hospital within 12 weeks of 
discharge
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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



Orange County CDI Prevention Collaborative: 
June 2015-June 2016

• 40/110 (36%) facilities in the catchment area  
participated
• 17 hospitals
• 3 LTAC 

hospitals
• 20 SNFs
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Orange County CDI Prevention Collaborative 
Healthcare Facilities “Connectedness”
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Regional CDI Prevention Collaborative 
Structure

• Kick-off and quarterly Learning and 
Discussion sessions
• Address key CDI prevention strategies –

antimicrobial stewardship, environmental cleaning
• Learn and share best practices with other 

participating healthcare facilities 
• Develop process to improve interfacility

communication
• Onsite CDI prevention assessment with HAI 

Program Liaison IP 
• Develop facility-tailored CDI processes for 

improvement



CDPH HAI Program Roles

• 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 interfacility
communication
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Local Public Health Department Role(s)

• Identify and engage local healthcare networks 
and stakeholders to promote the collaborative and 
assist with recruitment

• Attend and participate in quarterly in-person group 
learning and discussion sessions

• Set and communicate expectations for facilities 
to effectively communicate infection control 
considerations when patients transfer between 
facilities
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Healthcare Facility Roles
 Obtain appropriate leadership approvals to 

participate in the CDI Collaborative
 Participate in onsite CDI prevention assessment 
 Commit to implementing CDI prevention processes for 

improvement
 Actively participate in collaborative activities including 

learning and discussion sessions, and inter-
facility transfer communication optimization 

 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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Quarterly Learning & Discussion Sessions



Collaborative Learning and Discussion 
Sessions & Tools

• Quarterly in-person interactive sessions
• Address key CDI prevention strategies –

antimicrobial stewardship, environmental cleaning
• Enable facilities to collaborate and share tools

• Infection control protocols in individual facilities
• Implementation and evaluation strategies
• Ways to collect and use data for action
• Strategies to address barriers to CDI prevention 

progress 

19
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Apr/May Jun Jul Aug Nov Feb ‘16 Jun ‘16

Recruitment

Kick-off session;
Review of the Evidence

Antimicrobial 
stewardship

Environmental cleaning

Using NHSN 
Data for Action

Progress in 
Prevention

LTC NHSN enrollment & onsite assessments

Acute care & LTAC Hospital onsite assessments



CDI is a 2-step process

The following events may occur separately and in any 
order, but both are required for infection to occur:

1. The normal intestinal flora must be compromised
allowing for C. difficile to establish itself and proliferate

2. The C. difficile bacterium or spore must be ingested
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Sunenshine et al. Cleve Clin J Med. 2006;73:187-97



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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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

Stevens, et al. Clin Infect Dis. 2011;53(1):42-48



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



Broad and targeted antimicrobial stewardship 
interventions can reduce CDI incidence

• Improved overall antimicrobial prescribing
• Fewer patients on antimicrobials  Fewer patients 

develop CDI  Fewer CDI patients contribute to 
transmission

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

reduce risk of recurrent CDI  Fewer CDI patients 
contribute to transmission

• Formulary restriction and/or prospective audit with 
feedback targeting antibiotic(s) most associated with CDI 
at facility
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Dubberke, et al. Infect Contr Hosp Epidemiol. 2014;35(6):628-645

Valiquette, et al. Clin Infect Dis. 2007;45:S112-21



Why is bleach or a disinfectant with a sporicidal 
claim used to clean CDI patient rooms?

• C. difficile spores are difficult to kill and adhere to 
environmental surfaces for extended periods

• Use of a 1:10 dilution of bleach (500 ppm) for cleaning 
of the environment reduces surface contamination 
and is instrumental in outbreak control and to reduce 
CDI rates on high-incidence units

• Environmental Protection Agency (EPA) list of alternate 
disinfectants with a label claim for killing C. difficile
spores: http://www.epa.gov/oppad001/chemregindex.htm

25

Hota. CID. 2004. Mayfield et al. Clin 
CDC. MMWR. Dec 19, 2003 Infect Dis. 2000
Rutala et al. Clinical Microbiology Review. Oct 1997
HICPAC /CDC  2008

http://www.epa.gov/oppad001/chemregindex.htm


What is wet contact time? Why is it 
important and required?

• The time required for a disinfectant to kill 
microorganisms on a pre-cleaned surface

• The disinfectant must remain wet long enough to 
achieve the claimed level of surface disinfection 
• Follow manufacturer’s guidelines for achieving the 

appropriate wet contact time
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Rutala et al. ICHE. 2014



What technologies are available to monitor 
environmental cleaning?

• Fluorescence
• Environmentally stable marker is visible to UV light 

if still present after cleaning
• Adenosine Triphosphate (ATP) monitoring

• Measures residual organic matter left on a surface 
after cleaning
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http://www.cdc.gov/hai/toolkits/Evaluating-Environmental-Cleaning.html
Lillis. ATP Testing: A Proven Method to Measure Cleanliness. 2015

http://www.cdc.gov/hai/toolkits/Evaluating-Environmental-Cleaning.html


What are the pros and cons of monitoring 
technologies? - 1
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Comparison of Methods
Method Visual Fluorescence ATP
1. What is measured? impression of 

cleanliness
whether fluorescent 
residual has been 
removed

biological matter 
remaining on surface 
after cleaning

2. Can it be used by 
persons of differing skill 
levels? 

no technical 
training 
required

some technical 
training needed

some technical 
training needed

3. How objective is the 
method? (Can results be 
changed to appear more 
positive?)

can be 
subjective

objective, but marks 
could have been 
removed prior to 
reading

very objective 

4. Can the amount of 
time spent on monitoring 
be minimized?

yes room must be pre-
marked and read 
after cleaning

yes



What are the pros and cons of monitoring 
technologies? - 2
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Comparison of Methods
Method Visual Fluorescence ATP
5. How are results 
presented?

pass/fail pass/fail numeric value

6. Is software needed 
for the monitoring 
process?

no can be used, but not 
required

yes

7. How well can it be 
used for a training tool?

results 
immediate 
with visual 
cues

results immediate with 
visual cues

results delayed, no 
visual cues usually 
available from 
surface 

8. How affordable is the 
method?

no 
monetary 
investment

materials inexpensive; if 
formal program including 
staff education is purchased, 
expenses will be higher

cost of machine 
and swabs is 
substantial



Interfacility Transfer Communication
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Figure from CDC Vitals Signs: 
http://www.cdc.gov/vitalsigns/stop-spread/index.html 



Critical Elements to be Communicated

• Colonization or infection with multidrug resistant 
organism(s) or C. difficile

• Symptoms, e.g. acute diarrhea, incontinence of stool 

• Presence of risk factors
• Antimicrobial Use, including indication and 

anticipated stop date
• Devices, e.g. urinary catheter 
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CDPH HAI Program 
Infection Control 
Transfer Form 
Template 

http://www.cdph.ca.gov/programs/hai/Documents/InterfacilityTransferForm_fillable060816.pdf. 

http://www.cdph.ca.gov/programs/hai/Documents/InterfacilityTransferForm_fillable060816.pdf


A Process to Enhance Interfacility Transfer 
Communication – Orange County CDI 
Collaborative Experience
• Expectation set by local public health agency

• Encouraged incorporation of infection control information 
into existing health record and patient transfer information 
exchange mechanisms
• Not insisting on specific form/process
• Not intended to be duplicative with existing information 

exchange mechanism(s)
• Information should be communicated for all patients, 

regardless of MDRO status

• Encouraged integration into admission/discharge 
processes, e.g., admission coordinator requests 
information from transferring facility

34
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Example of letter
from local public
health notifying 
facilities of 
expectation for 
interfacility 
communication

 
 

Shared with permission



CDI Prevention Assessments



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

• Early detection and testing procedures for CDI
• Contact precautions, hand hygiene, and 

environmental cleaning
• Antimicrobial stewardship practices

37



Prevention Assessment: What to Expect
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• Introduction and group interview with key staff
• Individual interview sessions, potentially including:

Hospitals: Nursing Homes:
• Chief Medical Officer 

and/or Chief Nursing 
Officer

• Infection Preventionist
• Microbiologist
• Pharmacist
• Environmental Services 

Supervisor
• Clinician(s)

• Administrator and/or 
Medical Director

• Director of Nursing 
and/or Director of Staff 
Development

• Pharmacy Consultant
• Environmental Services 

Supervisor
• Clinician(s)



Prevention Assessment: What to Expect
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• Observations

• Hand hygiene

• Contact Precautions

• Environmental Services 

• Summary and Feedback meeting, including 
key staff

• Review CDC Core and Supplemental CDI Prevention 
Strategies

• Development of facility-tailored CDI processes for 
improvement*

*Facilities are asked to provide periodic updates on 
process improvement items being addressed
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CDI Prevention Assessment Findings
• Results of 66 hospital assessments targeting CDI 

prevention conducted in 2015

• Focused on core prevention practices, including 
• Identifying CDI patients 
• Adherence monitoring for appropriateness of 
 Contact precautions 
 Hand hygiene 

• Environmental cleaning
• Antimicrobial stewardship

42



Contact Precautions 
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Patients with CDI placed in private room or cohorted with 
another CDI patient 98%

Hospital conducts routine adherence monitoring of contact 
precautions 72%

Hospital limits movement of patients on contact
precautions 98%

CDI patients’ families and visitors are educated on use of 
gloves/gowns for contact precautions 89%

Results from 66 hospitals



Contact Precautions Observations 
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# 
Observations Adherence

Gloves and gowns are available and located near 
point of use 205 100%

Sign indicating patient on contact precautions is 
clear and visible 206 98%

Patient on contact precautions in single room or 
cohorted 207 100%

Hand hygiene performed before entering 173 51%

Gloves and gowns donned before entering 201 88%

Gloves and gowns removed and discarded and 
hand hygiene performed before leaving 167 80%

Dedicated or disposable non-critical patient care 
equipment used -OR- equipment cleaned and 
disinfected prior to use on another patient

166 96%

Results from 66 hospitals



Hand Hygiene
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Hospital conducts routine adherence monitoring of hand 
hygiene 94% 

CDI patients educated on proper hand hygiene 83%

CDI patients’ families and visitors are educated on proper 
hand hygiene 88%

Results from 66 hospitals
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Hand Hygiene Observations
Visible and easy access to hand washing sinks or hand 
sanitizer 80%

Sufficient supply of soap at handwashing stations 94%

Sufficient supply of paper towels at handwashing stations 94%
Sufficient supply of alcohol-based hand sanitizer (e.g. no 
empty containers) 86%

# Observed   
hand hygiene 
opportunities # Successful Mean 

adherence
Adherence percentile distribution

10th 25th 50th 75th 90th

846 550 65% 42% 54% 67% 78% 83%

Results from 66 hospitals



Environmental Cleaning – General Practices
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Environmental services contracted to an agency outside of 
hospital 59%

Clear delineation of responsibility for cleaning high-touch surfaces 
among healthcare personnel and EVS 83%

Checklist followed for daily cleaning of high-touch surfaces 76%
Designated responsibility among EVS, nursing, and central 
processing staff for cleaning all patient care surfaces and 
equipment

74%

Environmental cleanliness evaluated using a monitoring 
technology (e.g. ATP bioluminescence or UV light) 82%

Appropriate laundry techniques and frequency for mop heads and 
cleaning cloths 97%

Types of cleaning cloths used by EVS
• Microfiber
• Cotton
• Handi Wipe 

79%
15%
6%

Results from 66 hospitals



Environmental Cleaning – Specific to CDI
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Hospital has policies or procedures for cleaning CDI patient rooms 79%

EPA-registered disinfectant with a sporicidal claim used for 
• daily cleaning and disinfection of CDI patient rooms
• post-discharge cleaning and disinfection of CDI patient 

rooms 

74%
91%

Hospital conducts routine adherence monitoring of 
• daily environmental cleaning/disinfection of CDI patient 

rooms
• post-discharge environmental cleaning/disinfection of CDI 

patient rooms 
• cleaning/disinfection of shared medical equipment  

74%

79%

29%

Results from 66 hospitals



Environmental Cleaning Observations 
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# 
Observations Adherence

Detergent/disinfectant solution mixed according to 
manufacturer’s instructions 110 94%

Solution in wet contact time with surfaces
according to manufacturer’s instructions 148 61%

New clean, saturated cloth used in each room;
cloth changed when visibly soiled and after 
cleaning bathroom

150 96%

EVS staff use PPE (gown and gloves) on entry into 
room of patient on contact precautions 102 93%

Frequently touched objects and environmental 
surfaces in patient care areas are cleaned and 
disinfected when visibly contaminated or at least 
daily

146 59%

Results from 66 hospitals



Antimicrobial Stewardship
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Indication for the antibiotic included on antimicrobial orders 56%
Antibiotic appropriateness reviewed 48 hours from the initial 
antibiotic order (e.g. antibiotic time out) 45%

Prospective (e.g. real time) audits of antimicrobial prescriptions 
performed with interventions and feedback to prescribers 73%

Antibiotic consumption monitored at the unit or hospital level 85%
Current antibiotics for patients with a new or recent CDI 
diagnosis are reviewed 58%

ASP performed assessment to identify specific antibiotics most 
associated with CDI at the hospital 64%

ASP implemented stewardship interventions specifically targeting 
antibiotics identified as most associated with CDI at the hospital 56%

ASP tracks CDI incidence as an outcome related to ASP 
interventions 33%

Results from 66 hospitals



Progress in Prevention



Post/Self-Assessments
• Objective: 

• Examine and assess facility CDI prevention 
practices as compared to baseline assessment

• Areas Evaluated: 
• CDI prevention practices
• Adherence to contact precautions, hand hygiene, 

and environmental cleaning
• Practice or process change resulting from the 

recommendations suggested at the baseline 
prevention assessment
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Core CDI Prevention Strategies, Comparison 
of Baseline and End/Self-Assessments, N=25
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Core Strategy Baseline Facility 
practice? N(%)

Post Facility 
practice? N(%)

Contact precautions for duration of 
diarrhea* -- --

Hand hygiene before, during, and after 
care of patient** 25 (100) 25 (100)

Cleaning and disinfection of equipment 
and environment** 25 (100) 25 (100)

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

19 (76) 24 (96)

Educate HCW, housekeeping, 
administration, patients, families 24 (96) 25 (100)

Implement an antimicrobial 
stewardship program 22 (88) 24 (96)

*Unable to calculate. Incomplete responses.
**Facilities providing adherence data were counted as having the core strategy in place. 



Supplemental CDI Prevention Strategies, Comparison 
of Baseline and End/Self-Assessments, N=25

Supplemental Strategy
Baseline 
Facility 
practice?
N (%)

Post
Facility 
practice? 
N(%)

Extend Contact Precautions beyond duration of 
symptoms 20 (80) 21 (84)

Presumptive isolation for patient with diarrhea 
pending confirmation of CDI 16 (64) 21 (84)

Hand washing (soap and water) before exiting room 
of CDI patient 12 (48) 24 (96)

Implement universal glove use on units with high 
CDI rates 6 (24) 9 (36)

Use EPA sporicidal agents for environmental 
cleaning 23 (92) 25 (100)

Track use of antibiotics associated with CDI 8 (33) 19 (76)

56

Remember: Use supplemental strategies as an adjunct to core strategies.
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Identification of a Region for the Next  Regional 
CDI Prevention Collaborative in California

• County-level rates of 
community-onset CD Is
reported by hospitals to 
NHSN in 2014

• Six neighboring counties 
in the Sacrame nto
metropolitan area: 
Sacramento, El Dorado, 
Placer, Yolo, Solano, and 
San Joaquin

• Relatively high rates of 
CO-CDIs compared with 
the rest of the state
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Sacramento Metropolitan Area CDI Prevention 
Collaborative: April 2016 - present
• 39/123 (32%) facilities in the catchment area are 

participating
• 17 hospitals
• 1 LTAC 

hospital
• 21 SNFs



Conclusions
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• A coordinated regional approach is needed to 
address Clostridium difficile 

• Healthcare facilities should work together and look 
for opportunities to engage in regional prevention 
collaboratives



Questions?

Erin Epson
Erin.Epson@cdph.ca.gov

- Or –

Erin Garcia
CDI Collaborative Coordinator

Erin.Garcia@cdph.ca.gov
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mailto:Erin.Epson@cdph.ca.gov
mailto:Erin.Garcia@cdph.ca.gov
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