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1. Scope

This SOP specifies the minimum requirements for the quality and quantity of biological specimens sent to a TB laboratory for culture and conditions for transportation of specimens to the laboratory.
2. Definitions and abbreviations

BAL:

bronchoalveolar lavage

CPC:

cetyl pyridinium chloride

MOTT:
mycobacteria other than  tuberculosis

NTP:

national tuberculosis programme

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

Basic 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;

· 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

Specimen quality –from the moment of collection to the arrival of specimens at the laboratory where they will be cultured – is the responsibility of the setting in which specimens are collected, that is, either the peripheral laboratory where patients were given sputum containers or the clinics where sampling/biopsy is performed. 
Since the laboratory is usually the only place where there is quality control of specimens received, laboratories at all levels must monitor quality indicators, e.g. the proportion of saliva sputum specimens, frequent late arrival of specimens, and report problems so that corrective action may be taken wherever necessary.

Specimens sent to the laboratory should be of adequate volume, as specified below, accurately labelled for identification, and accompanied by a written laboratory request form according to WHO recommendations.

Specimens should be sent to the laboratory as soon as possible after collection, in leakproof containers surrounded by absorbent material in a shock-resistant outer package that is properly labelled according to the national and/or international regulations for infectious material

4.2 Samples 
NA
4.3 Equipment and materials
Wide-mouthed, unbreakable, leakproof, screw-capped containers. Containers should have a volume capacity of 50 ml and made of translucent material in order to observe specimen volume and quality without opening the container.
4.4 Reagents and solutions

NA
4.5 Detailed instructions for the procedure

4.5.1  Sample collection
Sputum

The large majority of specimens received for diagnosis are sputum samples.

· If good specimens are to be obtained, patients must be instructed in how to produce sputum. Specimens should be collected in a separate, ventilated room or preferably outdoors. Keeping both hands on hips, cough forcibly and collect sputum in the mouth; spit the sputum carefully into a wide-mouthed, unbreakable, leakproof container and close the lid tightly.
· Ideally, a sputum specimen should be 3–5ml in volume, although smaller quantities are acceptable if the quality is satisfactory. 

· If specimens are to be cultured using a centrifugation method (see SOP Specimen processing for culture), sputa should preferably collected directly into 50-ml centrifuge tubes to avoid the need for their transfer from one container to another.

· Label each specimen with the unique identification number from the laboratory request form.
· Collect two or three specimens from each patient according to the NTP policy (INSERT THE NTP POLICY HERE)
Laryngeal swab

Laryngeal swabs may be useful in children and patients who cannot produce sputum or may swallow it. 
· Collect laryngeal swabs in the early morning, before patients eat or drink anything.
· Use a sterile absorbent cotton swab for collection.

· Transport each specimen in a container with a few drops of sterile 0.9% saline solution in order to keep the swab wet.
Other respiratory specimens
· Bronchial secretion (2–5 ml) and BAL (20–40 ml)
· Pleural effusions (20–50 ml)
· Transbronchial and other biopsies taken under sterile conditions should be kept wet during transportation by adding few drops of sterile 0.9% saline to the tissue.
·   . 
Note: Specimens are sometimes sent in formalin or bleach! It may therefore be advisable  to remind the physician of collection conditions, the day before surgery.
Gastric lavage
Gastric lavages often contain MOTT and are therefore rarely used for adults; they are indicated for children, however, who produce almost no sputum 

· Make the collection early in the morning, when the patient has an empty stomach.
· Neutralize the specimen by adding 100 mg of sodium bicarbonate to the gastric aspirate and transport it immediately to the laboratory.
Extrapulmonary specimens

The laboratory may receive a variety of specimens for diagnosis of extrapulmonary TB –  body fluids, tissues, urine etc. These specimens may be broadly divided into two groups which are processed in different ways:
· Aseptically collected specimens (spinal fluid, pericardial, synovial and ascitic fluid, blood, bone marrow, etc.), which are usually free from contaminating flora. 

· All liquid specimens should be collected in sterile glass containers without using any preservative..
· Specimens can be inoculated directly into liquid vials and transported to the laboratory for culture.
· Specimens must be transported to the laboratory immediately; they should be  processed as soon as possible or kept at 2–6 ºC.

· The optimal volumes are at least 3 ml of cerebrospinal fluid and 5–10 ml of blood, collected in citrate blood tubes.
· Specimens with resident or contamination flora.

· A urine specimen should consist of a single, early-morning, midstream sample of, collected in a wide-mouthed sterile vessel (of at least 200 ml capacity).
· Sperm and prostate secretions are sent without any additions.
· Menstrual blood samples should be discouraged.
· Stool samples should be discouraged; however, stool samples from immunocompromised patients may be used, mainly to detect MOTT.
4.5.2  Transport conditions
Sputa should be transported to the laboratory as soon as possible. If a delay of a few days cannot be avoided, keep specimens cool (refrigerated but not frozen) Up to a week in cold conditions will not significantly affect the positivity rate of smear microscopy; however, the additional growth of contaminants will result in an increased contamination rate on culture media. If the delay exceeds 3 days, an equal volume of cetyl pyridinium chloride (CPC; solution of 1% CPC in 2% sodium chloride) should therefore be added to sputum (see SOP preparation of reagents for culture). Sputum containing CPC can be kept for up to 7 days but must be kept at room temperature (>20 °C since CPC crystallizes at lower temperatures). The addition of CPC must be indicated on the accompanying documents (see form below) because CPC has to be removed before culturing. 

Transport packaging
The basic packaging system for local surface transport of all specimens consists of three layers (Annex 1):
· Primary receptacle – the specimen container – packaged with enough absorbent material to absorb all fluid in case of breakage.

· Secondary packaging – a second durable, watertight, leakproof packaging to enclose and protect the primary receptacle(s). Several cushioned primary receptacles may be placed in one secondary packaging, but sufficient additional absorbent material must be used to absorb all fluid in case of breakage.
For cold transportation conditions, ice or dry ice shall be placed outside the secondary receptacle. Wet ice shall be placed in a leakproof container;
· Outer packaging – secondary packagings are placed in outer shipping packagings with suitable cushioning material. Outer packagings protect their contents from external influences, such as physical damage, during transit.

For surface transport there is no maximum quantity per package.

For air transport, no primary receptacle shall exceed 1 l for liquids or the outer packaging mass limit for solids. The volume shipped per package shall not exceed 4 l or 4 kg.

4.6 Reading and reporting
Use form in Annex 2.
4.7 Quality control

Before specimens can be accepted in the laboratory, the accompanying request forms must be checked carefully for identity (sample and request form labelled with the same number). Specimens that cannot be identified exactly will be not processed. 

Specimens should be examined on receipt of the sample, to ensure that they correspond in type, quantity, quality and volume to the appropriate criteria. Any deviations must be documented and noted on the final report since they may affect the results.

The transport conditions and duration must be checked. Delays in transportation and/or exposure of specimens to extremes of temperature without protective measures must be documented and noted in the report.
5. Related documents

Collins C, Grange J, Yates M. Organization and practice in tuberculosis bacteriology. London, Butterworths, 1985.
Guidance on regulations for the transport of infectious substances 2007–2008. Geneva, World Health Organization, 2007 (WHO/CDS/EPR?2007.2) available at
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_EPR_2007_2/en/index.html).
Kent PT, Kubica GP. Public health mycobacteriology: a guide for the level III laboratory. Atlanta, GA, United States Department of Health and Human Services, Centers for Disease Control, 1985.

Laboratory services in tuberculosis control. Part II: Microscopy. Geneva, World Health Organization, 1998 (WHO/TB/98.258). 

Lumb R, Bastian I. Laboratory diagnosis of tuberculosis by sputum microscopy. Adelaide, Institute of Medical and Veterinary Science, 2005.

Revised TB recording and reporting forms and registers – version 2006. Geneva, World Health Organization, 2006 (WHO/HTM/TB.2006.373, available at http://www.who.int/tb/dots/r_and_r_forms/en/).
Smithwick RW. Laboratory manual for acid-fast microscopy. Atlanta, GA, Center for Disease Control,1976.
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Annex 2. Request and reporting form for TB culture and Drug Susceptibility Test (DST)

Patient identification (ID):
TB register number:____________
Previous TB register number:____________
MDR register number:_____________

Surname and first name of patient:________________________________ 
Age (yrs):_____
Sex:____

Ward / Department: __________________

Address: _________________________________

*HIV-status: Pos / Neg / Unknown



 _________________________________

TB Disease type and treatment history
Site: 
(
pulmonary





History: ( new (never treated before for ≥1 month)





(
extrapulmonary (specify):_______________

   ( relapse
















  
   ( failure




Previous treatment: 
(
Cat.1



   
   ( return after default







(
Cat.2

   


   ( chronic excretor










(
Cat.4 (second-line drugs)
   
   ( MDR contact








(
Other _________________

   ( uncertain
Origin of request:







   
Region ID:_______________
District ID:_______________
Local laboratory ID:________________
Date specimen was collected:
____/____/20____
Specimen ID number:_______________
Local laboratory: 

smear result: 1st ____    2nd ____   3rd ____ specimen








microscopy technique used: 
( hot Ziehl-Neelsen 
( direct smear









   
 
( cold staining
( concentrated smear











( fluorescence 
Request for testing at the reference laboratory:
Reason:  ( diagnosis  



 Specimen: ( sputum  




 ( follow-up at …. months during treatment    


    (  sputum in preservative, type …………… 



    ( follow-up at …. months after treatment


    ( other specify):__________________
Requested tests:

( microscopy
(type _______ )
( culture

( DST (first / second line)


Person requesting examination:   Name:_________________________
Position:________________

* Information that can be disclosed optionally

ID = identification number or code

Reference laboratory results:
Date received in the Reference Laboratory _____/______/20_____  Reference Laboratory specimen ID:__________

Microscopic examination: previously reported on date _____/______/20_____

	ID #
	Neg
	1-9
	1+
	2+
	3+
	  ( hot Ziehl-Neelsen 
   ( cold staining       ( fluorescence

	  
	
	
	
	
	
	  ( direct smear         ( concentrated smear  


Culture result: previously reported on date _____/______/20_____

( will follow 


	ID #
	Contaminated
	Neg
	Non-TB mycobacteria (species)
	Mycobacterium tuberculosis complex

	
	
	
	
	1-9 colonies 

actual count
	10 – 100 col

1+
	>100 - 200 col

2+
	>200 col

3+

	
	
	
	
	
	
	
	


Results of M. tuberculosis drug susceptibility testing: 
( will follow





( phenotypic method used ______________________________________________








( genetic method used _________________________________________________
	ID # ____________
	Legend:  S = susceptible; R = resistant; C = contaminated; ND = not done

	
	INH
	Rifampicin
	Ethambutol
	Streptomycin
	Pyrazinamide
	Ofloxacin
	Kanamycin

	µg/ml
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	result
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Date: _____/______/20_____
Signature:________________





























































































