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1. Scope

This SOP describes the use of personal protective equipment and clothing related to the activities necessary for isolation of TB bacilli,  culture manipulation and drug susceptibility testing in the mycobacteriology laboratory.

2. Definitions and abbreviations 
good microbiological technique (GMT)

Working methods designed to eliminate or minimize exposure to pathogens via, for example, aerosols, splashes, ingestion, absorption, accidental inoculation.
respirators

FFP2 filtering facepiece particulate respirators meet the requirements of European Standard EN149 and are CE-approved. N95 filtering facepiece particulate respirators meet the requirements of US Standard 42CFR84 and are CDC/NIOSH-approved.

BSC:
biological safety cabinet, class I or class II
CDC: 
Centers for Disease Control and Prevention 
CE:
European Community 
DST:
drug susceptibility testing
EN: 
European norm
FFP: 
filtering facepiece particulate
GMT:
good microbiological technique

MDR:
multidrug-resistant

NA: 
not applicable

NIOSH:National Institute for Occupational Safety and Health

PPE:
personal protective equipment

3. Personnel qualifications

3.1 Medical fitness

In accordance with national laws and practices, arrangements should be made for  appropriate health surveillance of TB laboratory workers:

· before enrolment in the TB laboratory;

· at regular intervals thereafter, annually or bi-annually;

· after any biohazard incident;

· at the onset of TB symptoms.

Ideally, individual medical records shall be kept for up to 10 years following the end of occupational exposure.

Laboratory workers should be educated about the symptoms of TB and provided with ready access to free medical care if symptoms arise.
Confidential HIV counselling and testing should be offered to laboratory workers. Options for reassignment of HIV-positive or immuno-suppressed individuals away from the high-risk areas of the TB laboratory should be considered.
All cases of disease or death identified in accordance with national laws and/or practice as resulting from occupational exposure to biological agents shall be notified to the competent authority.

3.2 Education and training

Education and training must be given on the following topics:

· potential risks to health (symptoms of TB disease and transmission);

· precautions to be taken to minimize aerosol formation and prevent exposure;

· hygiene requirements;

· wearing and use of protective equipment and clothing;

· handling of potentially infectious materials;

· prevention of incidents and steps to be taken by workers in the case of incidents (biohazard incidents, chemical, electrical and fire hazards);

· laboratory design, including airflow conditions;

· good laboratory practice and good microbiological technique;

· organization of work flow,

· waste handling.
The training shall be:

· given before a staff member takes up his/her post
· strictly supervised;

· adapted to take account of new or changed conditions; and

· repeated periodically, preferably every year.

4. Procedure

4.1 Principle
Biohazard in the TB laboratory is mainly related to the production of infectious aerosols generated while performing technical procedures.
Specimen processing for isolation of Mycobacterium tuberculosis requires liquefaction of the sputum. Liquefied sputa are more prone to generate infectious aerosols than original viscous sputa. Handling M. tuberculosis cultures, i.e. aqueous suspensions with high bacillary loads, for identification or drug susceptibility testing (DST) can generate infectious aerosols containing large numbers of infectious organisms. Work in a biological safety cabinet (BSC), at least annually certified, is mandatory.
Laboratory personnel should in any case adhere rigorously to good laboratory practice and GMT.

4.2 Samples 
NA

4.3 Equipment and materials
Each country/facility must evaluate the risks and decide on the level of protection that is appropriate.

4.3.1 Masks and respirators
Surgical masks do not offer significant protection to laboratory personnel performing aerosol-producing TB diagnostic techniques. They are not designed to protect the wearer from inhaling small infectious aerosols.  

Adequate respirators are the N95 (USA standard) or FFP2 (European Norm EN149). These respirators are lightweight, disposable nose-and-mouth devices that filter out 94-95% of particles that are equal or greater than 0.3 - 0.4 µm. The FFP3 respirator or N99 is certified for the retention of 99% of diameter 0.4 µm and above. However, the resistance they offer to breathing may make them uncomfortable for some workers: respirators models with exhalation valves are more comfortable.
The decision to use respirators should be based on risk assessment (e.g. laboratory activity, workload, prevalence of TB, prevalence of MDR-TB, rate of failure/relapse), which should be regularly reviewed and revised when necessary.
Instruct and train all users in the proper use, fitting and limitations of their respirators. 

The respirator must be inspected before every use to ensure that there are no holes other than the punctures around staples and that no damage has occurred. (Enlarged holes resulting from ripped or torn filter material around staple punctures are considered as damage.) Straps and valves have also to be checked.  A damaged respirator must be replaced immediately.
Respirators should be correctly fitted to the face to prevent leakage around the face seal. This is done by placing the mask over the nose and mouth with the top elastic band over the crown of the head and the bottom elastic band over the back of the neck. The metal strip covering the nose should be firmly moulded over the bridge of the nose; smooth right and left index fingers and over the bridge towards the ears, following the contours of the face. Do not pinch the metal over the nose, as this will cause sharp bends in the metal strip and result in poor sealing of the mask. Facial hair between the wearer's skin and the sealing surfaces of the respirator will prevent a good seal. Respirators should therefore not be used with facial hair.
Store respirators in a convenient, clean, dry and sanitary location.
Even if not worn regularly, respirators must be available in laboratories where manipulation of cultures are performed in case of accidental biohazard outside the BSC.
4.3.2. Gloves

In accordance to universal precautions, appropriate gloves should be worn for all procedures that involve handling of body fluids.  Gloves must be worn in case of hand injury/skin disease or when the risk of exposure to blood-borne pathogens is high; specimens resulting from invasive clinical investigation must be handled with gloves.
Gloves must be worn while handling cultures. 
Proper hand-washing with soap and adequate care in the handling of contaminated materials are critical elements of safe laboratory practice. Gloves should not be used as a first protection barrier.
Gloves may give a false sense of protection. Contaminated gloves may in fact be the source of hazards for other staff members if used to handle or operate equipment in the laboratory. Change gloves after every session that requires their use and after every interruption of the activity. Never wear gloves outside the laboratory.
Change gloves after every activity session that requires their use and after every interruption of the activity. Every time hands are removed from the BSC, gloves must be pulled out (as indicated below) and discarded in a waste container in the BSC.
Disposable latex,  vinyl or nitrile gloves can be used, and the correct size (small, medium or large) should be available for all individuals. Hypoallergenic gloves should be provided in case of allergy to latex proteins and/or to the cornstarch used for powder.
Reusing single-use gloves is not advised, discard used gloves as contaminated material.

The procedure for removing gloves safely is to pull the first glove by the cuff, over and off the first hand; before the tips of the fingers are completely out of the first glove, use the first glove to pull the second glove off the second hand completely. This should prevent the skin from contacting the outer surface of either glove. 
Following the safe removal of gloves, wash hands immediately with water and liquid soap (Annex 1).
4.3.3 Gowns

Always use a gown inside the laboratory (never outside) and change at least weekly. 
Long-sleeved with narrow cuffs, back-opening gowns or overalls give better protection than laboratory coats and are preferred in microbiology laboratories. When worn, laboratory coats should be fully buttoned.

An area of the laboratory must be designated for storage of used and new clothing. Laboratory gowns must be stored apart from personnel clothing. Laundering services should be provided at/near the facility.
Consideration should be given to having extra clothing suitable for visitors, maintenance, and emergency response personnel. 

4.4 Reagents and solutions 
NA

4.5 Detailed instructions
Appropriate PPE and clothing must be used when working in the laboratory. Open-toed footwear must not be worn in the laboratory. Personnel should adhere rigorously to GMT as PPE can supplement but not replace GMT

Whenever necessary,  hands should be thoroughly lathered with soap, using friction, for at least 10 s, rinsed in clean water and dried using a clean paper or cloth towel (see Annex 1).
PPE must be removed before leaving the laboratory and hands must be washed. 

A hand-washing sink should be provided in each laboratory room, preferably near the exit door. Foot- or elbow-operated faucets are recommended. Where not fitted, a paper/cloth towel should be used to turn off the faucet handles to avoid recontaminating washed hands (see Annex 1). 
PPE should be removed in the following order:

1. Disposable gloves 

2. Respirator/mask

3. Gown/suit/coat/overalls

Access to the laboratory by unauthorized persons must be prevented. Entry by  maintenance personnel must be allowed only if they are accompanied by laboratory staff, well experienced in biosafety measures; education in risk and appropriate PPE should be provided.
4.6 Reading, interpretation, recording and reporting 
NA

4.7 Quality control 
NA
4.8 Waste management and other safety procedures

· Respirators should be discarded after 8 hours (cumulative) of use and not be kept for more than one week.

· Used gloves should be discarded as contaminated material. 

· Gowns worn in BSL3 must be autoclaved to decontaminate the fabric before being removed from the laboratory for laundry (weekly) or repair.
5. Related documents
Biosafety in microbiological and biomedical laboratories, 5th ed. Washington, DC, 2007. United States Department of Health and Human Services/Centers for Disease Control and Prevention/National Institutes of Health, 2007.

Kim SJ et al. Risk of occupational tuberculosis in National Tuberculosis Programme laboratories in Korea. International Journal of Tuberculosis and Lung Disease, 2007, 11(2):138–142.
Laboratory biosafety manual, 3rd ed. Geneva, World Health Organization, 2004.

Rieder HL et al. The public health service national tuberculosis reference laboratory and the national laboratory network. Minimum requirements, role and operation in a low-income country. Paris, International Union Against Tuberculosis and Lung Disease, 1998.
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How to handwash?

WASH HANDS ONLY WHEN VISIBLY SOILED! OTHERWISE, USE HANDRUB!

@ Duration of the entire procedure: 40-60 sec.
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apply enough soap to cover all
hand surfaces.
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right palm over left dorsum palm to palm with fingers backs of fingers to opposing
with interlaced fingers interlaced palms with fingers interlocked

and vice versa

rotational rubbing of left thumb  rotational rubbing, backwards Rinse hands with water
clasped in right palm and forwards with clasped
and vice versa fingers of right hand in left

palm and vice versa.
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dry thoroughly with a single use towel to turn off faucet ...and your hands are safe.
use towel
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