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1. Scope

This SOP describes the procedure for the culturing test that detects the capacity for bacterial growth on solid culture media containing p-nitrobenzoate, which is used for the identification of Mycobacterium tuberculosis.

Because suspensions with high concentrations of viable, infectious bacteria are handled, strict compliance with safety and protection measures is mandatory. The procedure must be carried out in a laboratory meeting the WHO standards for biosafety level 3 with access restricted to authorized personnel only.

2. Definitions and abbreviations
BSC:
biological safety cabinet

DST:
drug susceptibility testing

LJ:
Löwenstein–Jensen
PNB:
p-nitrobenzoate
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;

· laboratory design, including airflow conditions;

· use of biological safety cabinets (operation, identification of malfunctions, maintenance);
· use of autoclaves, incubators (operation, identification of malfunctions, maintenance);

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

· good laboratory practice and good microbiological techniques;

· organization of work flow;

· procedures;
· waste management;
· importance of laboratory results for patient management;

· importance of laboratory results for the national TB programme.

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
Inability to grow in the presence of PNB is one of the key elements in the phenotypic differentiation of tubercle bacilli from other mycobacterial species and is part of the identification process for M. tuberculosis.
M. tuberculosis and other tubercle bacilli will not grow on culture medium containing PNB, 500 µg/ml; other mycobacterial species, with the exception of  M. gastri and some strains of M. kansasii and M. marinum, will grow in the presence of PNB.
The test must be carried out on pure cultures otherwise it will yield false results.

4.2 Samples

Pure cultures of acid-fast bacilli grown on solid media, age 21–28 days, with more than 50 colonies.
4.3 Equipment and materials

BSC, class I or II, annually certified
Incubator
Autoclave
Reference strains of M. tuberculosis (or a  previously identified strain) and a reference strain of M. terrae (saprophytic strain).
4.4 Reagents and solutions

4.4.1 PNB solution, 500 µg/ml

Weigh 250 mg PNB. Dissolve in 10 ml propylene glycol while heating in a water-bath at 37°C.
4.4.2 Löwenstein–Jensen medium with PNB
Add 10 ml PNB solution (500 μg/ml) to 490 ml of LJ medium and mix well before dispensing.

Coagulate the medium by inspissation as for plain LJ medium (see relevant SOP).
 4.5 Detailed procedure
The entire procedure must be carried out in a biological safety cabinet.

· Inoculate a slope of LJ medium containing PNB and a slope of LJ medium with no PNB (control) with bacterial suspension adjusted to McFarland turbidity standard No. 1.
· For convenience, the PNB tube is added to drug-containing tubes and inoculated while DST is carried out. The results of the PNB test and of DST are therefore available at the same time. 

· Incubate at 37 °C and compare growth on both slopes after 28 days of incubation.
4.6 Result and interpretation

· Abundant growth on both slopes – mycobacterial strain other than tubercle bacilli.
· Abundant growth on the control tube and little or no growth on PNB medium – M. tuberculosis complex strain.
· No growth on either slope – non-interpretable result, test to be repeated.
4.7 Quality control
4.7.1 Morphology of colonies 

Observe the morphology of colonies on solid medium to check culture purity.

4.7.2 Positive control 
No growth on PNB medium – carry out the test with a previously identified M. tuberculosis strain or a reference strain from a culture collection.
4.7.3 Negative control 
Growth on PNB medium – carry out the test with a reference strain such as M. terrae (saprophytic strain) from a culture collection.
4.8 Waste management

Autoclave all contaminated materials. 
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