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What is Clostridium difficile (C. diff, C. difficile)?

C. difficile is a spore forming, gram-positive anaerobic bacterium.  Normally fastidious in its vegetative state, it is capable of becoming a spore when environmental conditions no longer support its continued growth.  
What is the difference between C. difficile vegetative and its spore state (dormant)?
C. difficile vegetative and the C. difficile spore are actually the same bacteria just in different life stages.  These different stages have a huge impact on their resistance to be killed. 

The state of C. diff that is difficult to kill is the spore state.  When the organism is in a stressed environment (deprived of food/water, or exposed to high temperatures) it goes into a spore state or dormant.  The spore has many protective layers to help it survive.  This is why it is so difficult to kill when in the spore state.  When the appropriate conditions are present C. diff can resume living in returns its vegetative state.


 Example:  DNA of a Spore (1)
How is C. diff transmitted? (3)
C. diff is shed in feces.  Any surface, device, or material (e.g. commodes, bathing tubes, and electronic rectal thermometers) that becomes contaminated with feces may serve as a reservoir for the C. diff spores.  C. diff spores are transferred patient to patient mainly via the hands of healthcare personnel who have touched a contaminated surface or item.

How long will C. diff survive on the surface?   (2)
Vegetative cells – can survive for at least 24 hours on inanimate surfaces.

Spores – can survive for up to 5 months
Will disinfectants kill C. Diff spores?

A spore is a relatively water-poor round or elliptical dormant cell consisting of condensed cytoplasm and nucleus surrounded by an impervious cell wall or coat.  Spores are relatively resistant to disinfectants.  

Spore forming inside a bacterium. (1)
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Efficacy claims against the vegetative form of C. diff are achieved by conducting the AOAC Use Dilution or Germicidal spray test, not the AOAC Sporicidal test.  Instrument sterilizer requirements must be met before a C. diff spore claim can be made.  (This includes killing Bacillus subtilis on knotted suture thread and porous porcelain surfaces).  

Therefore, disinfectant tests on a non-porous surface can not make claims against the C. diff spore.

Will JohnsonDiversey have a product that can be used against C. diff vegetative or the spore?
JohnsonDiversey has tested Heptagon II Disinfectant Spray using the AOAC Germicidal Spray Test against the vegetative form of C. diff.   Heptagon II when used in accordance with label directed use (one minute contact time) killed C. diff vegetative.  Heptagon II has been registered with the Federal EPA and is registered with all 50 states. JohnsonDiversey will begin production of Heptagon II with the updated label claims in August, 2006.
How do we reduce the transmission of C. diff spores from surfaces?
At this time there is not an EPA registered disinfectant for C. diff spores. 
Sole use of disinfectants with claims to kill C. diff - vegetative may not totally prevent the transmission of C. diff.  However, the C. diff spore is dormant and is typically transferred to patients from healthcare personnel who have touched a contaminated surface or item contaminated with C. diff vegetative and C. diff spores.  Therefore several steps, including hand care are necessary.
Recommendations for the control of C. diff include the combination of a disinfectant with a C. diff vegetative claim, meticulous housekeeping procedures, a good hand hygiene program and laundry practices.  It is important to understand: The control of C. diff is achieved by implementing combined procedures, not just an individual product.

1) Kill the vegetative (actively germinating) cells on surfaces with an EPA registered product for C. diff vegetative.

2) Prevent transfer via hands to the next patient with good hand hygiene as stated in the Center for Disease Control (CDC) Guidelines.

3) Prevent transfer via laundry with good laundry practices – place soiled laundry in leak-proof bag to prevent leakage on to floors or clothing.   Follow label directed use for laundry products.

Using JohnsonDiversey disinfectant, Heptagon II Disinfectant Spray, in addition to practicing good hand hygiene and good laundry practices as a total process will aid in reducing transmission of C. diff.
What about the use of bleach?

While bleach is an excellent disinfectant, it does not exhibit good cleaning properties.  Besides, bleach is easily deactivated in the presence of soils.  Even with the use of bleach on surfaces the following processes are recommended for control of C. diff. 
1) Remove gross soils.

2) Hospital cleaning products can be used for routing cleaning.

3) Bleach/hypochlorite-based disinfectants have been used with some success for environmental surface disinfection.  Recent studies indicate that 6,000 PPM chlorine at 10 and 20 minutes may reduce the number of viable spores by 99.99% (Rutala, 2006) (2)
4) Prevent transfer via hands to the next patient with good hand hygiene as stated in the Center for Disease Control (CDC) Guidelines.

5) Prevent transfer via laundry with good laundry practices – place soiled laundry in leak-proof bag to prevent leakage on to floors or clothing.   Follow label directed use for laundry products.

Is there a specific hand care product that should be recommended?
Use an alcohol-based hand rub plus soap and water.  (Do not use the alcohol product in place of soap and water handwashing.)
If an institution experiences an outbreak, consider using only soap and water for hand hygiene when caring for patients with C. diff associated disease (CDAD); alcohol-based hand rubs may not be as effective against spore forming bacteria.
Are there any other steps that can be used to prevent C. diff associated disease (CDAD) in hospitals and other health care settings? (3)
· Encourage health care personnel (professionals and EVS staff) to wear gloves when entering patients’ rooms and during patient care.  Then dispose gloves when exiting the room.

· Discuss hand hygiene with patient and patient guests.

· Use gowns if soiling of clothing is likely – health care personnel and patient guests.  (Dispose gown when existing the room.)
· Dedicate equipment whenever possible.
· Continue above precautions until diarrhea ceases

· Implement an environmental cleaning and disinfection strategy.

· Ensure adequate cleaning and disinfection of environmental surfaces and reusable devices, especially items likely to be contaminated with feces and surfaces that are touched frequently.

· Use an EPA registered disinfectant for environmental surfaces after cleaning in accordance with label instructions.
· Follow manufacturer’s instructions for disinfection of endoscopes and other devices.

· Infection control practices in long term care and home health settings should be consistent with processes in traditional health-care settings.
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Clean is just the beginning






