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NEW PATHOGENIC AGENTS, NEW RESISTANCES, NEW BEHAVIOURS

Considering the general field of health, the nightmare caused by the scandal resulting from contaminated blood (during the 80s) has led to the formulation of safety measures that are being extended to form a broad system. 

In the 90’s, the principle of standard precautions has been implemented in order to fight against the plague that are hepatitis and AIDS. It must be applied by every health worker for any patient when there is a potential for blood exposure.

The basis can be summarised as following: 

· Hands and other skin surfaces should be washed immediately and thoroughly when contaminated with blood and other body fluids

· Gloves should be changed after contact and hands immediately washed after gloves are removed ; One glove = One patient = 0ne care

· Never recap needles 


·  Used disposable syringes-needles, scalpel blades and other sharp items should be placed in a puncture-resistant containers for disposal

·  Puncture-resistant containers should be located close to the point of use

· Reusable devices, linen and articles soiled with blood should be placed and transported in bags that prevent leakage 

· Masks and protective eyewear or face shields, gowns or aprons should be worn during procedures that are likely to generate droplets or splashes of blood

· Mouthpieces-resuscitation bags-other ventilation devices should be available in areas in witch the need for resuscitation is predictable (to avoid mouth-to-mouth resuscitation)

However, Sterilisation as a process able to eliminate viable microorganisms, has not been modified by new pathologies (for example, AIDS, hepatitis, etc.), new germs (Legionella) or new resistances (Staphylococci, Koch Bacillus), except by a new pathogenic agent, neither a bacteria nor a virus. The prion or nonconventional transmissible agent (NCTA) challenges the laws of nature concerning its resistance, duplication and transmission.

In 1994, a surgeon from Lyon accuses the government of not having warned him before carrying out surgery on a child infected with CJD; during the same year, the Lyon Sterilisation Congress have outlined his fears.

This has led to publication of statutory circulars regulating the processing of surgical instruments:

· July 1994: first circular governing prevention of transmission risks posed by TSEs (recommending steam sterilisation cycles at 134 °C for 30 min)

· December 1995: Circular No.100 supersedes the previous circular and recommends the systematic use of steam sterilisation cycles at 134 °C for 18 min)

· March 2001: a new circular takes account of the vCJD risk and revokes parts of Circular No. 100.

The number of deaths from vCJD (1st july, 2005) is 9 (4 are still alive), compared with 93 cases from sporadic CJD in 2004, and a total of 98 deaths from CJD following administration of growth hormones since 1991.

The Circular DGS/5C/DHOS/E2 No. 138 of 14 March 2001 relating to safety precautions to be taken during medical procedures to reduce the risk of spread of non-conventional transmissible agents 

· takes account of the emergence of vCJD

· advocates routine compliance with safety precautions at highest level which are compatible with the medical devices.

It comprises various forms addressing the following issues: 

Form 1: Evaluation of the Risk Level

1.
Risk level posed by patients 

· Patients without any special signs/symptoms: Every patient is a potential carrier of vCJD

· Patients with individual, classic TSE risk factors

· Extractable growth hormone 

· Familial TSE, linked to a mutation in the PrPC-coded gene 

· Surgical procedures involving opening of the dura mater before 1995 and outside France



( Tightened Safety Precautions

· Patients with suspected TSE or infected patients : those showing at least one clinical-neurological sign associated with intellectual or psychological disturbances:

Clinical-neurological signs: 

myocloni, visual disorders, cerebellar disorders,  pyramidal disorders, extrapyramidal disorders, ataxia, chorea, dystonia, persistent painful sensory symptoms, epilepsy, akinetic mutism

Intellectual disorders:

Slow psychomotor reactions, dementia

Psychological disorders:

Depression, fear, apathy, withdrawn state, delirium

2.
Risk level posed by intervention

·  Infectious tissues

Declining infectiousness in descending order:


Central nervous system (including cerebrospinal fluid, dura mater and pituitary gland)


Eye and optic nerve

Lymphoid tissues: spleen, lymph nodes, tonsils, appendix, Peyer’s patches (large intestine, rectum, oesophagus and respiratory tract)

+ in the case of patients with suspected TSE or infected patients: kidneys, liver, lungs, placenta, neurovascular dental tissue

As regards blood (as said in the circular): the risk is deemed low, if at all applicable 

· Definition of risky interventions 

If a medical device comes into contact with tissue classified as infectious, either   following injury (or contact with ulceration), or due to prolonged contact (longer than 1h)

Form 2: Products and processes for inactivation of NCTAs

· Group I: ineffective products and processes :

· Dry heat*, ethanol*, formol and formaldehyde*, glutaraldehyde*

· Ethylene oxide, hydrogen peroxide (including plasma), ionising radiation,

ultraviolet light

*lead to fixation of residual infectiousness

· Group II: products and processes that are partially effective :

· Peracetic acid, iodophors, caustic soda (> 0.5 M, > 30 min), urea 6 M

· Autoclaving 121 °C – 30 min

· Group III: products that are highly effective: gentle physical or chemical processes :

· Javel water (NaClO) – 2% – 1h

· Caustic soda (NaOH) – 1M – 1h

· Autoclaving (PL*) 134 °C – 18 min

· Group IV: processes with maximum effectiveness: combined chemical and physical processes :

· NaOH 1M + 121 °C – 30 min (GD**)

· NaOH 1M or NaClO 2% – 1h then 121 °C – 1h (GD**)

· NaOH 1M or NaClO 2% – 1h then 134 °C – 1h (PL*)

· NaClO 2% – 1h then 134 °C – 18 min (PL*)

· NaOH 1M – 1h then 134 °C – 18 min (PL*)

* PL = Porous autoclave load, and *GD = Gravity displacement steam sterilisation 

· Group V : destruction 

By incineration at t > 800 °C or pyrolysis

Is there an objective difference in effectiveness within each group?

The level of effectiveness within each group has been classified as being equal (Ref.: www.sante.gouv.fr/documents available from the Ministry of Health on the following topics: Mad cow disease – Subacute spongiform transmissible encephalopathies – 3 – Answers to reactions to Circular 138 and to queries relating to use)

Form 3: Selecting medical devices 

· Single-use devices or single-use protection urgent:

· in the case of medical devices that are difficult to clean

· for risky procedures involving contact with infectious tissue

· As a substitute; reusable items that can be autoclaved: under no circumstances should a process other than autoclaving be used for sterilisation and disinfection of such autoclavable items.

· As a substitute: devices whose NCTA load can be chemically inactivated by NaOH or NaClO (Group III)

· As a substitute: devices that can be processed using procedures that are partially effective against NCTAs (Group II)

· If no process can be used : replace whenever possible. Tracking of processes, medical devices, processing agents and procedures is of paramount importance. 

Form 4: Processing Methods and Modalities 

1.
Cleaning: Aldehyde-free detergent bath > 15 min. Without any delay, if using washer-disinfector

· Not necessarily alkaline; approved detergent/disinfectant

· Do not reuse processing baths. Different baths for different instruments: depending on risk level

· For automated cleaning: no reuse 

· Two consecutive cleaning cycles may be needed depending on subsequent effectiveness of processing

2.
Inactivation of NCTAs

· In accordance with risks

· Rinse thoroughly with water after chemical treatment process

· Water quality of last rinse: tap water, filtered (bronchoscope) or sterile

3.
Sterilisation

· Autoclaving (PL*) is the only validated sterilisation process : set routine parameters to 134 °C > 18 min

· Plasma gas, ethylene oxide, low-temperature steam formaldehyde (LTSF): are not effective against NCTAs 

4.
Disinfection

· Replace with effective products, if available 

5.
Manual and automated processes 

· Manual: needed before segregation and quarantining of medical devices, in particular if the medical devices were used on patients with an individual risk 

· After each use, replenish inactivation baths if the medical devices have come into contact with infectious tissue or patients at risk 

In summary and practical tips …

Summarized table and recommended process: The medical devices are processed using 4 different processes (A–D) based on the risk level (tab. 1). 

Each of the processes listed above (A–D) involves tasks for cleaning and disinfecting the medical devices which can be autoclaved (heat resistant) and for heat-sensitive medical devices (e.g. flexible endoscope) (tab. 2).

What has to be implemented ? :

–
For sterilisation:

· Whenever possible: steam sterilisation at 134 °C – 18 min

· Other modalities that are not forbidden: steam at 125 °C, 121 °C, EO, plasma

· Not allowed: low-temperature steam formaldehyde (LTSF) sterilisation

Should one conduct sterilisation at 138 °C rather than at 134 °C?

Increasing the temperature from 134 °C to 138 °C does not enhance inactivation.

The resistance of certain strains is even increased at 136 °C, and is still greater at 138 °C: The thermal resistance of NCTAs is increased by the velocity and the fixing intensity by the heat. (Taylor D.M. Inactivation of prions by physical and chemical means J.Hosp.Infect. (1999), 43, 569-576

–
For disinfection:

· Recommended : hydrogen peroxide, peracetic acid. (However, little research has been conducted so far into the problems relating to compatibility with polyurethane sheaths), Javel solution

· Not recommended or to be forbidden as soon as possible : glutaraldehyde

Conclusion

Particularly in France, there is a day to day ‘obsession’ about the risk of prions, which concerns all those involved with sterilisation, i.e. instrument manufacturers, people in charge of sterilisation and users of reusable devices. There is a genuine revolution in daily practice, leading to modified ways of thinking and working. All intellectual experience and habits are called into question.

Circular DGS/5C/DHOS/E2/2001/138 of 14 March 2001 proposes several preventive measures. It is often difficult to implement these for practical and economical reasons. Since to date there is a paucity of fundamental scientific data, decision-making in this area can often be very difficult. 

	Risk level posed by patients
	Risk level posed by intervention (and respective tissue)

	
	No risk


	With risk
	Tissue with low infectivity

	
	Tissue other than :

¤CNS

 ¤ Lymphoïd tissue 
	¤ Lymphoïd tissue  (contact>1h. or opening)


	¤ CNS 

(including CSF, dura mater and pituitary gland, eye, optic nerve)


	¤ Kidenys, liver, lungs, placenta, neurovasc. And dental tissue

	Patient without any particular signs/symptoms
	A                      Customary process


	B
Special process
	A  

Customary process

	
Patient with individual risk factors for CJD


	
	B

Special process
	C                 

 Special process
	

	Patient w. suspected CJD, or patient who has already con-tracted this disease
	
	D                                                                                                               Maximal process level


Table 1 : The medical devices are treated according 4 different process levels (A bis D), depending on the risk level

	
	Customary process
A
	Special process
B
	Special process
C
	Max. process level
D

	Heat-resistant material
	Cleaning

+

Steam sterilisation:

 134°C - 18 min                 or 125°C- 20 min            

 or 121°C – 20 min
	Cleaning

+

Steam sterilisation :

 134°C - 18 min                 
	Cleaning

+

Immersion for 1 h :

in Javel water 6°cl

Or in caustic soda 1 M 

+

Steam sterilisation:

 134°C - 18 min                 
	Segregate and quarantine* the medical device (after two consecutive steps) before diagnosis

( If diagnosis pos. Or inconclusive : destroy medical device 

( incinération)

( If diagnosis neg. : same process as for risky interventions for all patients without any particular signs/symptom 

* Segregate/quarantine : 

(for a short time) :in a defined room in the healthcare establishment, while informing the hospital’s Infection Control Team.



	Heat-sensitive material
	Cleaning

+

Low temperature sterilisation (EO, H2O2, IR)

As substitute : Disinfection with

Peracetic acid or glutaraldehyde*

* replace glutaraldehyde with peracetic acid if possible, only after asking manufacturer if process is compatible with the composition of the material
	Cleaning

+

Immersion for 1 h :

in Javel water 6°cl

or in caustic soda 1 M 

+

sterilisation or disinfection (choose one)

If process not possible :

Two-step cleaning

+

disinfection  with peracetic acid

If process not possible  :

Two-step cleaning

+

Low temperature sterilisation (EO, H2O2, IR)

As substitute : disinfection with peracetic acid 


	Cleaning

+

Immersion in caustic soda 2 M for 1 h

+

Low temperature sterilisation or disinfection

Destroy devices that are not compatibel with one of the two methods : apart from ophtalmol. Instruments, that had briefly come into contact with the cornea. They must be processed as follows :  :

Two-step cleaning

+

disinfection with 

peracetic acid 


	


Table 2 : Certain modalities of cleaning/disinfection correspond to each of these processes (A to D), for autoclavable (heat-resistant) as well as for heat-sensitive material(exception: flexible endoscopes).

EO = Ethylene oxide, H2O2 = Hydrogen peroxide (plasma), IR = ionising Radiation
