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Glossary of Acronyms 

 

AFB                            Acid Fast Bacilli 

AIDS   Acquired Immunodeficiency Syndrome 

BSC   Biosafety Cabinet 

BSL   Biosafety Level 

CDC   Centers for Disease Control and Prevention 

CFU   Colony Forming Unit 

CPC   Cetyl Pyridinium Chloride 

DMSO   Dimethylsulphoxide 

DNA   Deoxyribonucleic Acid 

DOP   Dioctylphthalate 

DOTS   Directly Observed Treatment Short course 

DR-TB  Drug Resistant Tuberculosis 

DSM   Dihydrostreptomycin 

DST   Drug Susceptibility Test 

EMB   Ethambutol 

EPTB   Extra Pulmonary Tuberculosis 

EQA   External Quality Assessment 

FM   Fluorescence Microscopy 

GLP   Good Laboratory Practice 

HCl   Hydrochloric acid 

HEPA   High Efficiency Particulate Air 

HIV   Human Immunodeficiency Virus 

IATA   International Air Transport Association 

INH   Isoniazid 
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IQA   Internal Quality Assurance 

IUATLD  International Union Against Tuberculosis and Leprosy Diseases 

KCl   Potassium Chloride 

KNO3   Potassium nitrate 

LJ   Lowentein Jensen  

LPA   Line Prope Assay 

MDG   Millennium Development Goal 

MDR-TB  Multidrug Resistant Tuberculosis 

MGIT   Mycobacterium Growth Inhibition Tube 

MIC   Minimum Inhibitory Concentration 

MOP   Method of Proportion 

MOTT   Mycobacteria Other Than Tuberculosis 

MTB   Mycobacterium tuberculosis 

MTBC   Mycobacterium tuberculosis Complex 

NALC-NaOH  N-acetyl-L-cysteine-Sodium Hydroxide 

NaNO3   Sodium Nitrate 

NaOCL  Sodium Hypochloride 

NIMR   National Institute of Medical Research 

NRA   Nitrate Reductase Assay 

NRL   National Reference Laboratory 

NTBLCP             National Tuberculosis and Leprosy Control Programme 

NTM   Non Tuberculous Mycobacteria 

PAS   p – aminosalicylic Acid 

PBS   Phosphate Buffered Saline 

PNB   p – nitrobbenzoic Acid 
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PPE   Personal Protective Equipment 

PTB   Pulmonary Tuberculosis 

PZA   Pyrazinamide 

QA   Quality Assurance 

QAS   Quality Assurance System 

QC   Quality Control 

QI   Quality Improvement 

RMP   Rifampicin 

RNA    Ribonucleic Acid 

SD   Standard Deviation 

SOP   Standard Operating Procedures 

SRL   Supra-National Reference Laboratory 

TB   Tuberculosis  

UV   Ultraviolet 

WHO   World Health Organization 

XDR- TB  Extensively Drug Resistant Tuberculosis 

ZN   Ziehl Nelseen 

ZRL   Zonal Reference Laboratory 
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Introduction 
 

Tuberculosis (TB) is a serious public health problem in Nigeria, with a prevalence of 330 per 

100,000 population, and incidence rate of 322/100,000 population, (National TB Prevalence 

Survey Report, 2012). Nigeria ranks forth among the 22 TB High Burden Countries (HBCs) in 

the world (World Health Organization (WHO): Epidemiological burden of TB, 2014). Estimated 

epidemiological burden of TB was 564,460 new cases of TB occurring annually. 

The National TB and Leprosy Control Programme (NTBLCP) is currently intensifying its efforts 

in providing  quality diagnostic and treatment services across the country by establishing more 

diagnostic and treatment centers for the programmatic management of Drug Resistant TB (DR-

TB) cases. The 2012 National DR-TB prevalence survey report revealed a DR-TB prevalence of 

2.9% among new cases of TB and 14.3% among previously treated cases. 

Prompt diagnosis of both drug-susceptible and DR-TB cases is the first step to achieving TB 

control. A strong and efficient laboratory network, providing diagnosis according to the 

established diagnostic algorithm and under quality assured procedures is the key component for 

this task. The role of laboratories at different levels includes services for the management of 

individual patients, programmatic activities which includes monitoring trends of drug resistance, 

and surveillance. The laboratory network is coordinated at the central level by the laboratory 

team of the NTBLCP. The diagnosis of DR-TB patients (defined here as rifampicin-resistant and 

Multidrug-Resistant TB (MDR-TB)) is currently based on examination of presumptive DR-TB 

cases using GeneXpert MTB/Rif or Line Probe Assay (LPA). Sputum specimens from 

presumptive DR-TB cases are collected from Directly Observed Treatment Short course (DOTS) 

centres and transported to GeneXpert sites for examination. Currently, all 36 states and the 

Federal Capital Territory (FCT) have at least one GeneXpert machine for diagnosis of TB and/or 

resistance to rifampicin. Transportation of specimens from the DOTS centres to the GeneXpert 

sites is the responsibility of the Local Government TB and Leprosy Supervisor (LGTBLS). 

Following a positive result for drug resistance by GeneXpert or LPA, sputum specimen is 

collected for confirmatory TB culture and Drug Susceptibility Testing (DST) for first line anti-

TB drugs prior to commencing the patient on treatment. 

Establishment and strengthening of M. tuberculosis culture and DST services is required to 

address the burden of Human Immuno-Deficiency Virus (HIV) associated TB and DR-TB in 

Nigeria. Early laboratory diagnosis of TB and DR-TB especially MDR-TB and Extensively Drug 

Resistant TB (XDR-TB) is required to support TB control efforts and proper management of 

patients. Recognizing the need for quality, the NTBLCP shall continue to provide guidance on 

country specific needs for laboratories involved in culture and DST. Quality of culture and DST 

need to be assured through implementation of uniform and rigorous standards in the reference 
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laboratories. Culture and DST training manual would be used in conjunction with the existing 

Manual on technical Standard Operating Procedures (SOPs) in Nigeria. Quality indicators shall 

guide laboratory monthly performance which shall be reported quarterly to NTBLCP. Annual 

data shall be used for assessing the laboratory performances. 

Rationale 

To strengthen the TB reference laboratories for increased access to quality TB diagnosis and 

management in the country. 

The duties of TB reference laboratories: 

 To ensure accessibility to laboratory based quality assured TB and DR-TB diagnosis, 

treatment, monitoring and surveillance. 

 To achieve and sustain uniform minimum standards for TB and DR-TB diagnosis by 

conventional and rapid diagnostic methods. 

  To guide the validation and support roll out of new diagnostic tools and technologies. 

 To provide support in the conduct of trainings, supervision, proficiency testing and 

laboratory staff mentorships.  

 To develop monitoring and evaluation programmes using well defined performance indicator 

tools to measure success of culture (solid and liquid), rapid identification and DST 

(particularly nitrate reductase assay) systems, including validation and maintenance of 

equipment. 

  To institute mentorship programme and tools to prepare laboratories for implementation of 

quality management system and accreditation process where applicable. 

 To document and maintain adequate records including inventory using appropriate tools 

(manual and electronic format).  

  

Indications for sputum culture in Nigeria include:  

TB cases diagnosed as Rifampicin resistant by GeneXpert MTB/RIF (i.e. all MTB detected 

Rifampicin resistant detected cases)  
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 TB negative cases by GeneXpert MTB/RIF (i.e MTB not detected cases) who are AFB 

smear positive with persistent symptoms of TB (This is to exclude the presence of Non 

TB Mycobacteria. 

 In unusual cases where despite a Rifampicin susceptible result the patient is failing 

treatment and treatment adherence is good suggesting resistance to drugs other than 

Rifampicin.   

Quality assurance 

Effective management of DR-TB in the country can only be achieved when high quality and 

reliable TB laboratory services are in place. To this end, the NTBLCP has recommended that: 

A. All medical laboratories which perform TB diagnosis in the country should ensure that 

all components of their operations, including the work environment, safety measures and 

quality control, comply with the minimum standards of Good Laboratory Practice (GLP).  

B. Written protocols (SOPs) shall be developed, regularly updated, displayed and used for 

all procedures that add to quality assurance. 

C. A system of internal quality control (QC), External Quality Assessment (EQA) and 

quality improvement shall be effectively implemented in all existing network of TB 

laboratories, i.e. TB microscopy centres, State TB laboratories, and the Zonal and 

National Reference Laboratories.  

D. Other laboratories which may wish to provide TB control services in the country is 

required to conform to the standards stated in (C above). 

E. Internal QC and quality improvement measures in all laboratories where smear 

microscopy and sputum collection for culture is done, shall focus on work practices and 

technical procedures by ensuring that: 

i. Sputum specimens are properly labelled and accompanied by all relevant and 

adequately completed forms. 

ii. Laboratory registers are correctly filled and slides well labelled. 

iii. All new batches of stains are tested with known positive and negative slides 

before use. 

iv. Carbol fuchsin and Methylene blue are filtered and labelled properly. 

v. Known positive and negative control slides are included in each staining batch 

and documented. 

vi. Known positive and negative control slides are read first to verify quality of 

staining and grading. 

vii. Biochemical test results for cultures are done using known positive and negative 

controls. 

viii. Distilled and tap water used for culture are checked for presence of acid-fast 

contaminants. 

ix. SOPs are followed and updated.  
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x. Binocular microscopes are used and maintained in good condition. 

xi. Stock levels are monitored and documented in the national stock registers. 

F. Quality control and improvement measures in these settings will therefore apply on a 

wider scale than is stated above, and apply in a more rigorous evaluation of laboratory 

arrangement and administration, equipment selection and installation, collection and 

transport of specimens, handling of specimens, reagents and media, culture methods and 

the reporting of results. 

G. SOPs for all processes in the reference laboratories shall be developed and made 

accessible to all staff in the laboratories. These SOPs shall be customised according to 

internationally accepted standards. 

External Quality Assessment (EQA) 

Supportive Supervision and Mentoring to laboratories 

To ensure improved performance of laboratory staff at different levels, the NTBLCP has put in 

place a supportive supervision and mentoring system for all laboratories. These activities shall 

be performed quarterly by trained medical laboratory personnel from the supervising laboratory 

to observe laboratory workers' performance under actual working conditions and to assess 

laboratory equipment, supplies and internal quality control using the standardized (national) 

checklist. 

BlindedRe-checking 

For culture rechecking, a 10% representation of total cultures shall be sent to a higher level 

reference laboratory and vis-à-vis  for validation. 

Proficiency Testing 

Proficiency tests for culture and DST procedures are conducted for the reference laboratories 

after proper validation of all containment equipment and testing procedures in a newly 

established TB reference laboratory. The National Reference Laboratories (NRLs) shall arrange 

with the Supra-National Reference Laboratory (SRL) in consultation with laboratory unit of 

NTBLCP for the first double blind proficiency test on a panel of mycobacteria species or MTB 

strains. The SRL may, at its discretion, arrange for an alternative approach to proficiency testing, 

if exchange of strains is problematic.  

The SRL shall send panel sets to TB reference laboratories annually to test the entire testing 

procedures and staff proficiencies. The TB reference laboratory shall also arrange for validation 

of MTB isolates during DR-TB surveys. This will include rechecking all strains found with 

rifampicin resistance and isoniazid resistance and those resistant to other first line drugs, as well 

as 10% fully susceptible strains. 

Note 
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 The NRL will perform first line DST on rifampicin, isoniazid, and pyrazinamide. 

  In addition, the NRLs will also perform second line drug testing on MDR-TB isolates.  

 The NRL is expected to perform second line DST in a timely manner for patient 

management.  

 

 

National Reference Laboratories (NRLs) 

NRLs shall perform the following functions: 

 Provide quality assured culture, identification and DST facilities to first and second line 

anti-TB drugs using solid and liquid media.  

 Institute robust infection control measures that encompass administrative, environmental 

(includes waste disposal and handling) and personal protective measures. 

  Preparation of media for TB culture (LJ medium, NRA, proportion for firsr line DST). 

 In country test method validation on new technologies, quality assessments for state and 

zonal laboratories. 

 Proficiency testing between the NRL/ NTBLCP and SNRL. 

 Basic, applied and operational research.  

 Technical support and repair services for laboratory equipment. 

 Development, review and dissemination of TB laboratory manuals and guidelines. 

 Collaboration with NTBLCP in defining technical specifications for equipment, reagents 

and supplies used in mycobacteriological laboratory investigations and budgeting.    

 Training, supervision and mentoring of staff on laboratory quality management systems 

for all levels. 

 Participation in TB surveillance studies.  

 Timely reporting of results to relevant authorities. 

 Quarterly reporting to the NTBLCP. 
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Zonal TB Reference Laboratories (ZRLs)  

The ZRLs/TBRL shall perform the following functions: 

 Preparation of reagents for smear microscopy. 

 Distribution of reagents for microscopy in peripheral laboratories. 

 Perform solid culture and identification of MTB. 

 Perform conventional phenotypic first line DST on solid media for example nitrate 

reductase assay, proportion and others.    

 Perform TB molecular diagnostic assays (LPA and GeneXpert). 

 Participation in panel set tests (culture and DST, GeneXpert) from NTBLCP/NRLs.  

 Regular preventive maintenance of equipment. 

 Oversight functions for state laboratories. 

 Operational research. 

 Support training, supervision and mentoring of peripheral laboratory staff with respect to 

microscopy. 

 Quality improvement and proficiency testing of microscopy at lower laboratories. 

 Retrieval of broken down or faulty equipment from peripheral centers to central point for 

repairs. 

 Supportive supervision to state and monitoring of peripheral laboratory staff to ascertain 

proper implementation of Quality Management System (QMS). 

 Coordinate distribution of panel proficiency testing to STBRLs from the NRLs. 

Human Resource Requirements for TB Reference Laboratories 

Adequate number of medical laboratory personnel is required at different levels of TB reference 

laboratories to ensure optimal productivity. 

NRLs: A minimum of 24 (4 Medical Laboratory Assistants (MLA), 6 Medical Laboratory 

Technicians (MLT), 9 Medical Laboratory Scientists (MLS), 2 Data Managers and 3 cleaners) 
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trained laboratory personnel of various cadres are required to carry out laboratory based 

activities. 

ZRLs: A minimum of 15 (3 MLA, 3 MLT, 5 MLS, 2 Data Managers and 2 cleaners)  trained 

laboratory personnel of various cadres are required to carry out laboratory based activities.  

Algorithm for TB diagnosis in Culture and DST laboratories 

A national algorithm encompassing the technologies available at present in TB reference 

laboratories is presented below for the convenience of the laboratories carrying out the TB 

diagnosis, including MDR or XDR-TB. A system for flow of specimen for culture, identification 

and DST to assure chain of custody is clearly outlined. It is advised that all the MDR or 

systematic sample of identified strain are to be confirmed by the NRLs and all the XDR testing 

should be preferably carried out only at NRLs, as standardization of these techniques require 

concerted efforts and collaboration with the WHO-SNRL network. It is left for individual 

laboratories to make efforts for assuring uniformity in testing standards.   
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Test result reporting criteria for Mycobacteriology for TB reference 
laboratories 

1. At least 80% of specimen should be received in the laboratories within 3 days of 

collection. 

2. At least 80% of Acid-fast smear examinations to be reported within 48 hours. 

3. Turn-around-times (TATs) for culture/DST/Molecular test results in the laboratories are 

as follows: 

 

TAT/Technologies All TB Reference laboratories 

Negative cultures Positive cultures 

Solid Culture Less than 10 weeks   of 80% of samples reported within 30 days of 

 Culture on solid/liquid medium 

If XDR, ship isolate to SRL 

Key:  

- Patient on follow up 

examination will have 

only culture test. 

- MTBC: Mycobacterium 

tuberculosis complex 

- NTM: Non Tuberculous 

Mycobacteria 

- FQ: Fluoroquinolones 

- AG: Aminoglycosides 

- Specimen for culture can 

be (Sputum, urine, CSF, 

gastric fluid & lymph 

node) 

 

Send 2 spot sputum samples to the culture/DST Laboratory 

1 sample to be processed for culture and the other sample frozen 
for back up 

If contaminated (repeat 

culture from frozen sample) 

If Culture positive (MTBC 

identified) Store isolate 

&commence 1stLine DST 

 

If MDR, send Isolate to NRL 

for second line DST  

 

Confirm with GenotypeSL 

If any resistance in FQ/AG 

If Culture positive             

(? NTM) 

Send Isolate to 

NRL 
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TAT/Technologies All TB Reference laboratories 

Negative cultures Positive cultures 

testing  testing 

Solid culture DST N/A 80% of samples reported within 50 days of 

setting the test 

Liquid Culture 45 days or within two days 

of protocol end date 

80% of samples reported within 15 days of 

testing 

Liquid culture DST N/A 80% of samples reported within 15 days of 

setting the test 

Line Probe assay for 

sputum smear 

positive specimens 

N/A 90% within 7 days of, especially those with 

Rif resistance 

 

4. In all cases, positive cultures and DST results are to be reported to the referring health 

centres/medical officers/health authorities within 48 working hours following their 

declaration in the laboratory registers. 

5. Electronic database should be available for laboratories performing DST.  

6. To ensure basic care for all TB patients, easy collection and analysis of national TB data 

as well as assessment of laboratory performance, all laboratories should keep a record of 

key parameters about samples of TB cases they handle.  

 Minimum requirements for all laboratories performing TB culture 

1. All staff working in the TB laboratory shall have been suitably trained and have evidence 

of on-going training.  

2. New batch of media must pass the quality control tests while background bacterial 

contamination rate, documented.  

3. In the event that a laboratory is unable to carry out further tests, isolates shall be referred 

within 72 hours along with appropriate documentation (e.g. patient details, original 

specimen type, AFB smear result, culture inoculation date, positivity date, etc.) 

4.  DSTs shall be performed for the first line drugs. However, second line DSTs shall be 

carried out where possible. (Refer to Manual and Technical SOP by NTBLCP). 
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5. Anti-TB drugs used for DST shall be pure chemicals from reputable companies, as 

recommended by the NTBLCP and partners.  

6.  Identification of M. tuberculosis complex to be undertaken for each patient result. 

7. All culture and DST results shall be uploaded into the e-TB manager and then scanned 

alongside hard copies dispatched to the treatment centres, and STBLCO within 2 to 3 

working days of availability of result. 

8. NTBLCP and Ssakeholders  shall ensure adequate provision of necessary internet 

facilities, scanner, stationeries, printer, toner ink, computer set and photocopier.   

9. All MTB isolates at diagnosis shall be retained as frozen stock for at least two years by 

the reference laboratory. 

It is required for the laboratories performing TB cultures to participate in a proficiency 

testing conducted by NRL. 

 Minimum requirements specific to laboratories performing 
Mycobacterium tuberculosis Solid cultures:  

Facility requirements: Minimum BSL-2+ laboratory with additional requirements and 

mycobacterial aerosol containment work practices are assumed as appropriate facility for 

performing the TB solid cultures. All laboratories need to comply with WHO guidelines on bio-

safety as the minimum. Reference laboratories where capacity of laboratories are more than 

5,000 cultures per a year, must consider instituting negative air pressure facilities.  

 

1. The TB culture laboratory must physically be separated or isolated from other areas 

within the building. 

2. Access to the TB laboratory shall be strictly limited to staff trained to work in the area. A 

precautionary signage indicating “Biological Hazard”, “organisms”, “PPE”, contact 

persons, etc, should be posted on the front entrance of the laboratory (See Appendix 3.). 

3. An autoclave shall be available for decontaminating laboratory waste, on-site, or 

preferably within the laboratory facilities. 

4. A uni-directional air flow should be maintained either by extracting room air to outside/ 

or by the bio-safety cabinet ducted to outside. 

5. All potential aerosol generating procedures shall be performed in a Class II bio-safety 

cabinet. Re-circulated as well as the exhaust-air coming out of bio-safety cabinet should 

be HEPA filtered. Exhaust-duct vents should be directed away from populated areas such 

as hospital wards or residential areas.  UPS with at least 10 minutes power functionality 
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should be considered and connected to a BSC. The BSC should be regularly maintained 

and certified at least annually 

6. The user must wear a dedicated long-sleeved hand cuffed laboratory gown. N-95 

respirator mask is a requirement, and shall be provided for all procedures that involve 

generation of aerosols. 

7. A refrigerated centrifuge with sealed rotors or safety aerosol tight cups must be used. 

This centrifuge should attain 3,000 g to reliably sediment AFB. 

 Minimum requirements specific to laboratories (facility) employing 
liquid culture systems 

1. Laboratories performing liquid culture assay shall be separated from other parts of the 

laboratory. 

2. Containment room shall be sealable for decontamination purposes. 

3. Ventilation requirements: 

- Inward airflow. 

- Controlled ventilating system. 

- HEPA-filtered air exhaust. 

- Visual monitoring device with or without alarm for Negative air pressure. 

4. Double-door entry to containment room. 

5. Anteroom shall be required as a prerequisite. 

6. Emergency shower shall be provided within the anteroom or outside the containment 

facility. 

7. Effluent treatment of contaminated infectious waste is desirable. Liquid waste should be 

chemically inactivated before disposal. 

8. Autoclave need to be ‘on site’, separately and easily accessible to containment room; or 

optionally, within the containment room. 

9. No infectious material leaves the containment room without autoclaving/ or safely 

packed in the puncture resistant autoclave bags for decontamination outside.  

Personnel Safety monitoring capability  
1. In case of automated liquid culture systems, a full-proof, customer support plan for 

the media, drug-media and consumables, to be in place. This is to ensure that there 

are no interruptions in the service.  un-interrupted power supply  should  be ensured 

2. Quality assurance program for liquid culture should be maintained based on 

manufacturer’s instruction.  

3. Negative pressure control is essential for liquid cultures manipulation, to prevent 

cross-contamination, or in-process contamination. 
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4. Spills kits (either commercially or in-house assembled) with all minimum spill 

management materials should be present in the ante-room or at a readily accessible 

place, inside the containment room. 

5. Annual medical surveillance system of the laboratory personnel shall be done. 

6. Emergency response procedures shall be in place. 

7. Personnel working in containment area shall wear tested fit respirators. 

8. Personnel with compromised immune conditions shall be redeployed. 

9. Personnel working in the laboratory shall be trained on fire drills while fire fighting 

equipment shall be made accessible. 

Minimum requirements specific for laboratories performing DST 
1. Laboratories performing DST are required to participate in the NRL/NTBLCP panel 

testing and/or other internationally recognized PT provider. They should demonstrate 

ability to correctly identify resistance to at least Rifampicin and Isoniazid. The overall 

‘adjusted’ concordance, sensitivity, specificity, positive predictive value, and negative 

predictive value for detecting Mycobacterium tuberculosis resistance shall be within the 

stipulated limits suggested by NRL/NTBLCP.  

2. Time allowable between identification of positive cultures and performing DST should 

be minimized (less than 5 days), to avoid unreliable results. Culture should be stored in 

ambient room temperature (15-26oC) within the 5 days period.  

3. Internal QC records of laboratories must be regularly maintained, especially with regard 

to media (drug and drug-free) preparation, drug stock preparation, utilization, culture and 

DST registers/worksheets and autoclave records require proper entries. 

4. Validation of DST test with regard to controls, and result interpretation shall be strictly 

defined, as well as adhered to. While conducting the 1% proportion method DST on solid 

media, at least more than 5 colonies need to be present in the control tube. Repeat test 

using the same positive culture should be avoided. 

5. Laboratory shall conduct and maintain records of competency testing of its laboratory 

staff (who routinely put-up DST) at least, annually. 

6. Each batch of DST set-up shall include one of all susceptible control strain- H37Rv or 

H37Ra. Wherever false resistance were suspected or deficiencies are observed, a full set 

of susceptible and resistance cultures shall be tested, from the panel of known resistance 

profile, reference strains or previously known proficiency testing rounds. Laboratories 

should maintain such master control stocks, for minimum of 3 years, in aliquots in -80°c 

freezer.  
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7. Laboratory DST capacity, using the conventional solid cultures, at lower proficiency 

limits is proposed to be at least 200 cultures per year. Upper proficiency limit per 

laboratory staff is proposed at 40 cultures for DST per week. 

Minimum requirements specific to Laboratories performing Molecular 
methods for DST (for example LPA): 

1. Use of Direct Line probe assay for MDR-TB does not eliminate use of conventional solid 

or liquid culture laboratories for DST. 

2. Processing of smear-positive specimens for direct testing should be performed in a BSL2 

level laboratory with BSL3 level microbiology procedures. 

3. The tests are for qualitative detection of MTB and DR-TB, and not intended to accurately 

quantify resistance levels.  

4. At least three separate ‘clean’ rooms/work enclosures are required (Room 1: Specimens 

processing room Room 2: Preparation of pre-mix room/ master-mix room Room 3: 

Amplification and post-amplification room). A draft suggested layout is enclosed in 

Appendix 2. Some new molecular technologies may not need all three rooms; however, it 

is advisable that laboratories should consult NRL/NTBLCP for further advice. 

5. Restricted access to molecular facilities, uni-directional work flow, and stringent cleaning 

protocols for work-benches must be established to avoid amplicon contamination which 

would lead to false-positive results. 

6. In addition to inbuilt controls, which are part of line-probe strips, the process controls pan 

susceptible, resistant to rifampicin and isoniazid, and molecular grade water).The control 

shall be from known reference strains or strains from previous proficiency rounds should 

be established and monitored for quality of reagents, standards of equipment, procedures 

of  DNA extraction, amplification, post-amplification steps, and accurate reading of test 

results, correct interpretation and recording. 

7. Implementation of PT by inter-laboratory comparison, combined with well characterised 

run and external controls would enhance quality.  

8. DNA extracts shall be stored for up to one year after patient reporting and thereafter 

moved to a bio repository facility. 

9. Testing kits shall be stored according to manufacturer’s specifications. 

10. Uninterrupted power supply (UPS, inverters etc) shall be in place for all sensitive 

equipment. 
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TB Laboratory Performance Monitoring Indicators 
Standard Laboratory Performance Indicators for mycobacterial Culture and DST shall help 

laboratories maintain, organized and standardized measures to assess laboratory quality.  The 

performance indicators are to be monitored by every laboratory monthly, and report quarterly to 

the NTBLCP/NRL. However, NTBLCP/ NRL should assess the laboratories for the indicators. 

Performance indicators are tabulated below. 

Indicator Numerator Denominator 
Culture 

method 
All 

laboratori

es 

(1) The percentage of 

all cultures 

contaminated 

(reported separately 

for each culture 

system, solid or 

liquid) 

Number of specimens 

(all) inoculated in one 

quarter discarded due to 

contamination (both 

slants contaminated in 

case of LJ) 

Total number of 

specimens (all) 

inoculated in one 

quarter: 

Sputum- 

Primary-Solid 

culture  

5% 

Sputum- 

Primary-Liquid 

culture  
10% 

(2) The correlation 

between positive 

smears and positive 

cultures in smear-

positive diagnostic 

specimens 

No. of smear-positive 

diagnostic specimens 

inoculated in one quarter 

that were culture-

positive for AFB (MTB 

and  NTM)  

No. of smear 

positive 

diagnostic 

specimens 

submitted for 

culture inoculated 

in one quarter 

 

Smear positive- 

Diagnostic-

Solid culture 

>95% 

Smear positive- 

Diagnostic-

Liquid culture >95% 

(3) The correlation 

between Negative 

smears and Positive 

cultures in Smear-

negative diagnostic 

specimens 

No. of smear-negative 

diagnostic specimens 

inoculated in one quarter 

that were culture-

positive for AFB (MTB 

and  NTM) 

No. of smear 

negative 

diagnostic 

specimens 

submitted for 

culture inoculated 

in one quarter 

 

(4) The percentage of 

all cultures reported 

as Mtb. Complex 

Number of specimens 

(all) inoculated in one 

quarter reported as Mtb 

complex  

Total number of 

specimens (all) 

inoculated in one 

quarter 
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Indicator Numerator Denominator Culture 

method 
(5) The percentage of 

all cultures reported 

as non-tuberculous 

mycobacterium 

(NTM) 

Number of specimens 

(all) inoculated in one 

quarter reported as NTM 

Total number of 

specimens (all) 

inoculated in the 

reporting  quarter 

   

 

National Proficiency Testing Rounds for Culture and DST Laboratories 
To maintain uniformity in testing procedures, NRL/NTBLCP shall conduct proficiency testing 

rounds, annually. Participation in the proficiency testing is mandatory for laboratories supported 

by the NTBLCP. NTBLCP/NRL with support from other partners/international experts shall 

conduct periodic training programmes to continually improve the quality of laboratory services 

from time to time. 

Proposed NRL proficiency testing for inter -laboratory quality assurance for 
TB Culture and DST 

1. The NTBLCP in conjunction with NRL and other stakeholders will constitute the 

assessment team. 

2. The assessment team shall provide ‘on-site’ guidance and mentorship to the reference 

laboratories.  A check-list (Appendix 1) for assessment and on-site mentoring protocol 

shall be used by the assessment teams. 

3. Laboratories shall seek relevant training supports from NRL or SRL through NTBLCP. 

4. Laboratories shall submit their quarterly laboratory performance indicator reports to 

NTBLCP/ NRL in addition to, annual reports which are important for the assessment. 

5. Reference laboratories shall perform DST for at least rifampicin and isoniazid. 

6. Laboratories may have report on other drugs such as pyrazinamide and ethambutol. 

However, for PT pass or fail determination, only rifampicin and isoniazid shall be 

considered. 

7. SRL shall conduct Proficiency testing for the NRL for first (Rifampicin, Isoniazid, 

Ethambutol, pyrazinamide) and second line drugs (at least aminoglycosides and 

fluoroquinolones). 

Criteria for acceptance of DST Proficiency testing 

1. Equal to or more than 90% accuracy for the anti-TB drugs - rifampicin and isoniazid. 

2. The combined results of all participating laboratories would also determine the ‘adjusted 

values’ of accuracy, in each proficiency testing round. 
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3. Laboratories shall be considered as performing poorly in proficiency testing only if they 

under-perform in two consecutive panel tests by NTBLCP/NRL. On-site support will be 

provided by NRL/NTBLCP assessment team. Quality recognition certificate would also 

be provided by the NRL/NTBLCP. 
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Appendix 1:  Suggested facility requirements (laboratory design) for 
molecular Line Probe Assay as in figure 1 and 2. 

 

 

Figure 1: Suggested floor sketch 1 (6x7 meters) 

 

 

Figure 2: Suggested floor sketch 2 (6x7 meters) 

 

(1 x 3 
mt) 

(3 x 3 
mt) (3 x 4 

mt) 
(3 x 4 
mt) 

(3 x 3 mt) 

(1 x 3 mt) 

(4 x 3 mt) 

(1.8 x 7 
mt) 
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Work flow in molecular diagnostic laboratory is: (a) Sample preparation (DNA extraction) (b) 

preparation of regents for setting up PCR (master mix or pre-mix preparation) (c) PCR 

amplification, and hybridisation (d) post-PCR analysis of results. Preventing amplicon 

contamination is single most crucial aim of the facility, reducing the risk of cross-contamination 

and false results. This is achieved by physically separating the source of amplicons’ (e.g., 

post-PCR) activities from the Pre-PCR activities.      

The facility is placed in close proximity to the culture & DST facility. Ideal arrangement of the 

molecular diagnostic facility is to have separate rooms. However, due to space constraints, 

separate rooms for each procedure might not be possible, and renovation of existing facility is 

required. Two to three separate rooms are suggested. Rooms are fairly small in size. Alternately, 

a big room could be partitioned, appropriately. All efforts are ensured to prevent dust by 

access control to facility, sealing off wall openings to exterior and meticulously following the 

cleaning procedures for rooms & work-benches. Dedicated supplies (such as micropipettes, 

sterile disposable plugged pipette tips, micro centrifuge tubes, reagents, distilled water, cleaning 

solutions and floor cleaning mops etc.,) need to be established in each room, separately. 

Facility detail as in figure 1 and 2: 

1. Sample preparation (DNA extraction room): No separate room is required for this 

activity. It is performed, using  the biological safety cabinet in the culture and DST 

room . DNA is extracted directly from the processed sputum sediment by heating and 

sonication. A dedicated work-bench  with frequent changes of gloves would help in 

avoiding sample-to-sample target DNA contamination.  Thoroughly clean the work 

surfaces with 10% bleach followed by isopropyl alcohol and/or ethanol before setting the 

work area.   

2. Pre-mix or master-mix room: This work area is used for preparing master-mix for 

setting up PCR (e.g., dNTPs, 10X buffer, distilled water, taq DNA polymerase).  Double 

door entry is preferred. A clean-work bench should be made available in this work area. 

A small refrigerator and a -20ºc freezer (small but double sleeve), and a quick-spin need 

to be available within the reach.   

3. Amplification room: This work area is meant for the PCR amplification of target DNA.    

4. Hybridisation room: This work area is meant for handling the amplified DNA for 

hybridisation. 

(Wherever extra space is not available, the amplification and hybridisation work is carried 

out on separate work-benches with in a single room (figure 2). One work bench/area is meant 

for PCR amplification, the second work bench/area is meant for those activities which 

involve the handling of amplified DNA (i.e., hybridisation with Line probe assay strips).  
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Appendix 2: Biohazard Signage 
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Appendix 3:  NTBLCP Mentoring & Supportive Supervision Checklist  
 

Name of Facility:      

Name of State:    Date of visit:  

Name of the Head of TB Laboratory:  

Email:      Phone Number:  

Type of Reference laboratory (National, Zonal, State, Private):  

1. Specify the level of biosafety of the TB Laboratory (BSL2, BSL2+, BSL3): 

2. Is molecular biology laboratory available?  

3. Is there stable public power supply? 

4. Is there power back up for the TB Reference Laboratory?  

5. Specify the type:  

6. Average numbers of hours that power is available in the lab per day?  

S/No Tests Available  Routine 

Patient 

testing 

(Yes/No) 

Training - 

Hands on 

(Yes/No) 

Is the test 

validated 

Yes/No 

(validation 

protocol and 

results should 

be checked 

please)     

Comments 

8 Microscopy (ZN)    

 

Not 

Applicable 

 

9 Microscopy (FM)    

10 GeneXpert    

11 Solid Culture (LJ)    

12 Liquid Culture (MGIT)    

13 Nitrate Reductase Assay 

(1st Line DST) 

    

14 LJ 1st line DST     
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15 LJ 2nd line DST      

16 MGIT Liquid DST (1st 

Line) 

    

17 MGIT Liquid DST (2nd 

Line) 

    

18 Line Probe Assay 

MTBDRplus 

    

19 Line Probe Assay (2nd 

Line) 

    

20: 

Lab should please provide the TEST PREFERENCE based on experience for adequate support 

Culture (Solid or liquid)  

1st line DST (LJ Proportion, NRA, MGIT)  

2nd line DST (MGIT, LJ Proportion)  

 

 Specimen Management 

 

TB Culture Lab Molecular lab 

21 Are specimens transported 

to the laboratory? 

  

22 Are there procedures for 

specimen receipt and 

logging? 

  

23 Do users have information 

on specimen requirements 

(SOP pasted in the 

reception area) 

  

24 Is/are staff doing sample 

reception trained on 

reception and logging? 

  

25 Are samples received and 

tested in line with the 

  



29 

 

National DR-TB testing 

algorithm? 

26 Is the staff knowledgeable 

about the testing algorithm 

for DR TB testing? 

  

27 Are copies of these 

algorithms available and 

pasted in the laboratory? 

(if no, provide copies of 

the soft and hard copies) 

  

28 Are specimens examined 

for quality at reception 

before acceptance 

  

29 Have there been 

inconsistencies between 

specimen and 

accompanying request 

forms?  

  

30 Name the states samples 

are collected from 

 

31 Is there  a manifest for 

each batch of samples 

moved from one section of 

the lab to the other 

  

32 Is there a written policy 

for the rejection of 

samples? 

 

  

33 Is/are the staff at the 

reception knowledgeable 

about this policy for 

sample rejection? 

  

34 Is there evidence of 

documentation of rejected 

samples 

  

35 Is there evidence of   
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communication to where 

the rejected sample was 

sent from? 

36 Are the right sputum 

request forms sent to the 

laboratory? 

  

37 Are the vital information 

on the forms correctly and 

completely filled? 

(Bio data of patient, 

reason for examination, 

reason for test, month of 

examination, test required 

amongst others) 

  

38 What are the common 

sections not filled 

properly? 

  

39 % of forms not properly 

filled properly (April-Sept 

2014) 

  

40 Does it have effect on the 

program? 

 

 

  

 Test kits and reagents 

 

TB Culture Lab Molecular Lab 

41 Are all reagents 

adequately labeled?   

 

  

42 Are reagents stored in 

appropriate conditions? 
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43 Are the reagents used 

within their recommended 

shelf-life? 

 

  

44 Are quality control checks 

performed on reagents, 

where appropriate (Lot to 

Lot testing)? 

  

45 Test Procedures Yes/No Comments 

46 Are methods and 

procedures (standard 

operating procedure 

(SOPs) documentation 

available for testing? 

  

47 Are samples stored 

correctly both before and 

after testing? 

 

  

48 Are there written 

procedures for this? 

 

  

49 Are reports of laboratory 

results validated prior to 

dispatch?  

  

50 Have adequate records 

been kept for all samples 

tested? 

  

51  

Is there a written 

procedure (SOP) for 

reporting of results: 

written? 
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52 Is there evidence of 

review of test results  

 

 

  

 Quality Management 

System 

Yes/No Comments 

53 Is Quality Management 

System in place? 

  

54 Is there a quality Manual?   

55 If so, is it up-to-date? 

 

   

56 Is there a named Quality 

Officer 

  

57 Is Safety Manual in place   

58 If so, is it up-to-date? 

 

  

59 Is there a named Safety 

Officer 

  

  

Occurrence 

Management:-                            

Handling Of Complaints 

  

60 What does the quality 

manual say about the 

frequency of customer 

survey 

  

61 Customer service survey 

in place?(Yes/No) 

  

62 Are there customer survey 

conducted in the last 6 
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months? 

63 Are customers satisfied 

with services? 

  

64 Are records available? 

(Ask staff). 

  

65 Have all complaints 

received been 

satisfactorily resolved? 

Ask for evidence 

  

 Infrastructure 

(Laboratory 

Accommodation And 

Environment) 

  

66 Is there appropriate office 

and laboratory work-space 

  

67 Is the laboratory well 

ventilated, and air 

conditioned? 

  

68    Is there adequate storage 

space for reagents and 

consumables? 

  

69 Are there designated areas 

for specimen reception, 

separation and high risk 

samples? 

  

70 Are the environmental 

conditions suitable? 

  

71 Is the HVAC for the BSL3 

functioning? 

  

 Data Management  

 

Yes/No Comments 
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72 How is data stored? 

(Electronic or/and hard 

copies) 

  

73 Are there appropriate and 

adequate data storage, 

retrieval and 

communication facilities? 

  

74 DR-TB laboratory register 

available (Yes/No) 

  

75 Are results for Culture, 

LPA & DST all recorded 

in the DR TB Register 

available in this facility?  

  

76 If no, what are the reasons 

for that? 

 

77 Is the electronic copy of 

the DR-TB Register 

available and updated in 

the lab? 

  

78 Is e-TB Manager available 

in the laboratory?  

  

79 Does the laboratory access 

the e-TB Manager for 

uploading patient’s 

results? 

  

80 If yes to above, kindly 

crosscheck the patient 

details in the previous 

months from the 

laboratory register with 

the e-TB Manager entries. 

Kindly comment 

  

81 What alternate means does 

the lab use to send results 

to the States/ DR-TB 

treatment centers?  

Kindly specify all 
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methods in use. 

82 How often are results sent 

to the requestors (period 

of the month to be 

specified) 

  

83 Can a copy of test results 

easily be assessed? 

  

84 Are there unclaimed 

results for Culture/DST in 

your laboratory till date? 

  

85 

 

What are the reasons for 

that? 

 

86 

 

What measures are in 

place to rectify the 

situation? 

 

 Audit and Review   

87 Is there a pre-planned 

programme for audit?  

  

88 Have full records of audits 

and reviews been kept? 

  

89 Do audit and review 

records include agreed 

corrective actions and 

timescales for 

implementation? 

  

90. Quality Indicator Table.  

1. Is the Quality Indicator Table from January to September 2014 available in the 

laboratory?  

2. Is it measured and up to date?  

Please update that all sections of the Quality Indicator table and submit with this report 

91. Workload:  
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1. To be provided in the Deliverable (workload) sheet attached, verified with the entries 

with the DR TB Register by supervisors and attached with this report.  

NOTE: The revised and updated key deliverables is hereby attached. The information for 

culture, identification and DST could not be verified since the documents are in the BSL3 lab  

Please update that all sections of the deliverable (workload) together with the corresponding 

results outcomes and submit with this report 

  Isolates Yes/No Comment 

92 Are all culture isolates preserved?   

93 Is there SOP for isolate preservation?   

94 The isolates are preserved in what media 

and temperature? 
  

95 Is there a manifest/document showing all 

isolates that have been preserved? 

(Patient names, lab ID, month of 

treatment etc.) 

  

96 If yes to above question, are the isolates 

easily retrievable? 
  

97 Are there samples/isolates that should 

have 2nd line DST tests in your laboratory 

according to national algorithms? 

  

98 If yes to above, kindly provide the details 

by month and attach to this report. 
  

99 Are the above isolates for 2nd line DST 

sent to the NRL? If no specify reasons 
  

100 If yes, provide the details and the sample 

manifest. 
  

101 Is there SOP for isolate shipment and 

result retrieval? 
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102. Media Preparation:  

 Media prepared 

(Yes/No) 

QC record 

available before 

used for test 

QC record reviewed 

for Jan-Sept 2014 

Comments: 

LJ      

Ogawa     

Phosphate buffer     

Blood agar     

Chocolate agar     

Nutrient agar     

NRA (1st line)     

NRA (Second line)     

LJ with antibiotics (1st 

line) 

    

LJ with antibiotics 

(2nd line) 

    

 

103. Waste management:  

Is there segregation of wastes?  

How are wastes generated disposed?  

Are autoclaves for contaminated wastes monitored?  

104. Personnel/Training Record 

Is there evidence on the trainings and retraining of staff?  

Is competency assessment record available to all staff?  
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NOTE: Conclude competency assessment for all/outstanding staff especially for technical 

competency and safety. 

 

Designations  

Total 

staff 

Number  trained on 

Solid 

Culture 

Liquid 

Culture 

NRA 

DST 

(1st 

line) 

NR

A 

DST 

(2nd  

line) 

LJ 

Solid 

DST 

(1st 

line) 

LJ 

Soli

d 

DST 

(2nd 

line) 

Liqui

d 

DST 

(1st 

line) 

LPA 

MT

BD

Rpl

us 

LPA 

(2nd 

line) 

Biosafet

y 

Medical 

laboratory 

Scientists 

           

Medical 

laboratory 

Technicians 

           

Medical 

laboratory 

Assistants 

           

Scientific officers            

Attendants            

Others (Specify)            

Cleaner            

Facility Engineer            

 

105. Equipment Status:  

Is there equipment logging (inventory, labeled)?  

Is there evidence of equipment Maintenance Policy and Servicing?   
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Is there equipment Service Contract with Manufacturer or Vendor?  

 

 

 

Equipment’s 

available 

Number  

available 

Number 

not 

functional 

Are non-

functional 

equipment’

s labeled 

 

Is there 

evidence of 

up to-date 

calibration, 

temperature 

monitoring 

and 

performance 

checks and 

Preventive 

Maintenance

? 

 

No of 

equipment’s 

due for 

servicing/ 

calibration/m

aintenance 

 

 

 

 

 

 

 

Are there records of 

equipment 

malfunctioning and 

corrective actions taken? 

 

 

 

 

 

 

 

 

Microscope       

GeneXpert       

Water bath       

BSC       

Incubator       

Centrifuge       

MGIT 960       

Glove box       

Autoclave       

Hot air oven       

Laminar flow       

Inspissator        

PH Meter       

Blender       

Water distiller       

Micropipettes       

Microcentrifuge       

Sonicator       

Water bath       

Dead air box       

Micropipettes       

Thermocycler       

BSC II       

Twincubator       
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GT Blot        

Specify Others:       

       

       

       

106. Inventory Control System:  

 (Yes/No) Comments: 

Well-arranged store    

Does the laboratory maintain 

adequate stocks of reagents? 

(visit the store and the cold 

rooms for the presence of 

bin cards) 

 

  

Supplies inventory 

available?  

 

  

Stock card available   

Is QRRIF tool available   

Is it in use for requisitions 

for lab items 

  

Are requisition made 

weekly/ monthly/quarterly 

(ask for records of this) 

  

Reason for stock out   

 

107. Onsite technical checks for tests/assays 

 

Technique 

Random 

check of 

tests/assays in 

protocol 

Appearance  

& Colour of 

(stained 

slide/culture 

media/LPA 

strips) 

Interpretation & 

Reading (Slide/ 

Cultures/strips) 

General comments on test 

procedure 
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Microscopy     

Solid culture     

Liquid 

culture 

    

NRA 1st line 

DST 

    

LJ Proportion 

1st line DST 

    

LJ Proportion 

2nd line DST 

    

LPA MTB 

DR plus 

    

LPA (2nd 

line) 

    

     

 

 

  

108. Onsite review of the documentation processes (worksheets, registers etc). 

S/No Document Checked Comment 

   

1   

2   

3   

4   

5   

109. Internal Quality Controls:   
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Technique 

 

Are internal 

controls 

conducted? 

 

If yes, how 

often? 

  

IQC data 

available 

 

 

Are controls 

included in 

each run 

 

Do controls pass and are 

reviewed 

Microscopy      

Solid culture      

Liquid culture      

DST (1st line)      

DST (2nd line)      

LPA MTB 

DR plus 

     

      

Check corrective action logs for technical incidences? 

Available _yes usually for EQA___ Reviewed __yes___ 

 110. External Quality Assessment  

Question Comment 

Does the lab have regular formal review of EQA 

performance? 

 

Is there evidence of review of EQA reports?  

Is there evidence of review of quality control? 

 

 

Is there evidence of supervisory review of technical and 

quality records e.g environmental log sheets, quality 

indicators, specimen rejection, results of improvement 

projects, customer complaints? 

 

 

 

111. Monitoring and Supervision 
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Question Comment 

Was there supervision to this facility:   

Specify the number of supervision:  

Name the group(s)/provider that came:  

Are written report available in the laboratory?  

Check supervisory reports for key issues identified and 

addressed. 

 

 

Kindly submit with this checklist (completed) the following amongst other documents 

1. TB Reference laboratory Supervisory Checklist for each laboratory. 

2. Quality Indicator Table for each laboratory. 

3. Deliverables & workload for each laboratory. 

4. Recommendations from previous supervisory visit & reports for each laboratory. 

Kindly fill the columns below and expand rows if needed 

S/

no 

Areas that need Improvement Recommendations Responsible Party(ies)I i.e. 

Management, IPs 

1 Documentation   

2 Review of documents, Results 

and documents 

  

3 Supervision   

4 Quality manual   

5 Communication   

6 Staff training and re-training   

7 Recommendations from 

previous supervisory visit 

  

8 Others   
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9 Quality Control   

 

 

Kindly fill the columns below and expand rows if needed 

S/no Issues resolved during this visit  Assessor’s Name (be specific) 

1   

2   

3   

4   

5   

6   

7   

 

Kindly fill the columns below and expand rows if needed 

What work plans are to be in place before the next visit?  

S/NO Actions Timeline Responsible Party(ies) 

1    

2    

3    

4    

5    
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General Remarks: 

  

Name of Facility:    Auditing Dates:  

Name and address of Lab. Auditors: 

 

Phone number and Signatures: 

 

Name, Phone number of the HOD: 

 

Signature of the HOD: 

 

Name: Facility Personnel met during this 

Mentoring and Supervision Visit 

Designation Phone number 

   

4 Pictures during the visit (with captions) to be inserted here (Convert to email size before 

inserting): 
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Appendix 4: TB Reference Laboratory Quality Indicators 
 

 

 

 

 

 

S/

N

INDICATOR

S GOAL CALCULATION JAN FEB MAR. APRIL MAY JUNE JULY  AUG SEPT REMARKS

1

Service 

Interruption No Interruption

•Smear microscopy -    24-

72 hours

•Xpert MTB/RIF    -        

24hours

•Line Probe Assay (LPA) -  

7 days

•Solid culture -              8 

weeks (56 days)

•Liquid culture 

•Nitrate Reductase  Assay 

(DST)- 21 days

•LJ proportion (DST)    -  

23 weeks (90days)

•Liquid DST

3 Stock Outs < 3 months

no of days of stock 

outs

4

Equipment 

Down Time < 1 Day/Month

no of days the 

equipment broke 

down

5

EQA Results: 

LPA 80% Pass

total EQA results that are 

80% and above/ total 

EQA done *100

EQA Results: 

GeneXpert 80% Pass

total EQA results that are 

80% and above/ total 

EQA done *100

EQA Results: 

Culture 80% Pass

total EQA results that are 

80% and above/ total 

EQA done *100

EQA Results: 

DST 80% Pass

total EQA results that are 

80% and above/ total 

EQA done *100

6

Contaminati

on Rate 

(solid 

culture) (2-5%)

no contaminated 

samples/ total solid  

culture *100

7

Contaminati

on Rates           

(Liquid 

Culture (7-10%)

no contaminated 

samples/ total liquid 

culture*100

8

Smear 

Negative/ 

Culture 

Positive (20-30%)

total smear negative/ 

total smear negative and 

culture positive *100

9

Smear 

Positive/ 

Culture 

Negative <1%

no smear negative/ total 

smear positive and 

culture neagative *100

10

Specimens 

Rejected < 1%

no specimens 

rejected/total specimens 

received *100

Total Cultures

Total DST (FLD & SLD)

Total LPA (FLD & SLD)

12

Positivity 

Rate

Should be higher than 

smear positivity no positive/Total cultures

13

Client 

Satisfaction 80% Results of a Survey carried out

 TB REFERENCE LABORATORY QUALITY INDICATORS

2 TAT

total samples that 

were analysed and 

their results 

released/total 

samples received 

*100

NAME OF LABORATORY

NAME OF STATE:

11 Workload

REFERENCE FROM THE DELIVERABLES DATA
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Appendix 1: Equipment, Reagents and Consumables requirement for a TB Culture and 

DST Laboratory 

 

Standard Equipment needed for one peripheral/microscopy laboratory 

15 watt spare bulbs    

50 cm nickel-chrome wires    

Binocular light microscopes    

Bottle, brown glass, 100 ml,     

Bowls (50x30cm)     

Buckets, 12 l,    

Bunsen burner    

Butane gas cylinders    

Drop bottle, glass, 100 ml,     

Drop bottle, plastic, 10 ml,  (for immersion oil)   

Flask, brown glass, 1000 ml,     

Forceps, 15 cm,    

Funnel (45 or 60 mm)     

Funnel (90 or 125 mm)     

Glass marker (diamond point)   

Loop holder    
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Measuring cylinder, glass 100 ml,     

Microscope lamps    

Pressure cooker   

Scissors    

Slide storage box     

Slide-boxes (for 100slides)   

Slide-rack, plastic, (for 12-25 slides)   

Spirit lamps    

Staining rack     

Timers (with alarm)    

Transfer safety cabinets    

Volumetric flask, glass or pyrex, 500 ml,     

Wash bottles (500 ml)     

Waste receptacles     

Water still     
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Standard Reagents needed for peripheral/microscopy laboratory   

liters needed of Acid-ethanol (for ZN staining)   

liters needed of Aqueous methylene blue   

liters needed of Carbolfuchsin   

liters needed of Methanol (for burner)   

liters needed of Methylated spirit   

liters needed of Sodium hypochlorite   

ml needed of Immersion oil   

ml needed of Xylene or Toluene 

 

Fluorescent Microscopy Reagents 

Auramin O 

Potassium permanganet 

Acid Alcohol 
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Standard Materials/Supplies needed for peripheral laboratory   

Adhesive labels (for sputum containers)   

Applicators (wooden)   

Cotton (packages)   

Filter paper (15cm) (box)   

Gloves (pair)   

Lens tissue (box)   

Overall (2 per person)   

Paper towels (roll)   

Pens (black/blue and red)    

Slides (25x75mm, 1.1-1.3mm thick)    

Sputum container, plastic, disposable (45 to 50 ml)   
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SOLID MEDIA: Standard Equipment needed for culture laboratory, using modified 

petroff decontamination and Löwenstein-Jensen culture medium (solid)   

Autoclave   

Balance (standard)   

Binocular Microscope   

HEPA filtration (for BSL3)   

Biological safety cabinet class II B (for BSL3)   

Bacticinerator   

Refrigerated Centrifuge with safety caps   

Computer/printer   

Dispensing syringues   

Freezer -800C, -200C   

Incubator   

Inspissator   

Magnetic stirrer hot plate   

pH meter 

Orbital shaker   

Refrigerator   

Small material (such as steam pots, bottle washer, etc)   

Vortex mixer   
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Water distillatory 

 

REAGENTS FOR SOLID CULTURE 

Sodium Hydroxide pellets, Fisher catalog #S320-500 

Tri-sodium citrate dehydrate, Fisher catalog #S279-500 

N-Acetyl-L-Cysteine (NALC) powder, Fisher Catalog# 0104925 

Na2HPO4 ,  Fisher catalog # S375-500 

KH2PO4,  Fisher catalog # P285-500 

Sodium Chloride (NaCl), Fisher catalog # S271-500   

    

LIQUID MEDIA   

Autoclave   

Automate for growth detection   

Balance (standard)   

Binocular microscope   

HEPA filtration (for BSL3)   

Biological safety cabinet class II B (for BSL3)   

Bacticinerator   

Refrigerated Centrifuge with safety caps   

Computer/printer   
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Dispensing syringes   

Freezer -800C, -200C   

Incubator   

Inspissator   

laminar hood   

Magnetic stirrer hot plate   

Micropettes   

Micropipettes for distribution   

PH meter   

Refrigerator   

Small material    

Vortex mixer   

Water distillatory   

    

      

SOLID MEDIA: Standard Equipment needed for one laboratory performing DST   

Autoclave   

Balance (precision)   

Balance (standard)   

HEPA filtration (for BSL3)   
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Biological safety cabinet (for BSL3)   

Bunsen burner   

Computer/printer   

Dessicator   

Dispensing syringues   

Freezer  

Heat block   

Incubator   

Inspissator   

Magnetic stirrer hot plate    

Refrigerator   

Small material (such as bench tidies, buckets, slide drying plate, etc)   

Vortex mixer   

Water distillatory   

    

    

LIQUID MEDIA   

Autoclave   

Automate for growth detection   

HEPA filtration (for BSL3)   
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Biological safety cabinet (for BSL3)   

Bunsen burner   

Computer/printer   

Freezer  

laminar hood   

Micropettes   

Micropipettes for distribution   

Refrigerator   

Small material   

Vortex mixer   

Water distillatory   

  

 

 

  

Molecular tests for detection of resistance   

Automates for molecular tests (eg twincubator) 

Eppendors repeater pipettes  

Eppendors repeater pipettes with tips (5, 10 and 25ml)   

Thermocycler   
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Sonicating water bath   

Microcentrifuge   

Pipet Man   

DNA free hood   

Dedicated freezer -20°C   

UPS for thermocycler   

UPS for automates 

Floating test tube rakes (0.5 and 1.5 ml tubes) 

Micro-tube storage rakes   

 


