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CHAPTER 1 

 

1.0  INTRODUCTION 

 

1.1. THE NATIONAL TUBERCULOSIS AND LEPROSY CONTROL 

      PROGRAMME 

 

The National Tuberculosis and Leprosy Control Programme (NTBLCP) is the body 

responsible for coordinating TB, leprosy, and Buruli ulcer control activities throughout 

Nigeria. The program operates under the Federal Ministry of Health (FMOH), 

Department of Public Health. The goal of the NTBLCP is to significantly reduce the 

burden, socio-economic impact, and transmission of TB in Nigeria.  The overall 

objectives of the NTBLCP are: 

1. To reduce TB prevalence to a level at which the disease no longer constitutes 

a public health problem in the country. 

2. To prevent and reduce the impairments associated with leprosy, as well as 

provide appropriate rehabilitation for persons affected by leprosy. 

NTBLCP’s strategy to control TB in Nigeria is in line with the new Stop TB strategy 

recommended by the WHO. It has the following elements: 

1. Pursue high-quality DOTS expansion and enhancement through 

 Political commitment with increased and sustained financing; 

 Case detection through quality-assured bacteriology; 

 Standardized treatment, with supervision and patient support; 

 Effective drug supply and management system; and 

 M&E system and impact measurement. 

2. Address TB/HIV, MDR-TB, and the needs of poor and vulnerable 

populations. 

3. Contribute to health system strengthening. 

4. Involve all care providers. 

5. Engage people with TB and affected communities. 

6. Enable and promote research. 
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The NTBLCP structure corresponds to the three levels of government: federal, state, and 

LGA. The national level, referred to as the NTBLCP Central Unit, is responsible for 

facilitating policy development on TB control, as well as tertiary care, resource 

mobilization, program evaluation, human resource development, and technical support to 

state programs. 

 

1.2.TUBERCULOSIS BURDEN IN NIGERIA 

 

Nigeria ranks 10
th

 among the 22 high TB burden countries of the world and 4
th

 highest in 

Africa with over 190, 000 estimated cases of all forms of TB annually. The country has 

an estimated incidence of 118 per 100, 000 population per year of all forms of TB and 

prevalence of 171 per 100, 000 population (WHO Global TB report 2012). The public 

health burden posed by TB is increasing as the country’s HIV/AIDS epidemic unfolds. In 

2012, the national HIV prevalence rate reported among adults was 23% (Annual TB 

Report 2012). The magnitude of the burden of multi-drug resistant tuberculosis (MDR-

TB) is yet to be known. However, WHO estimates MDR-TB rates of 3.1% and 10% 

respectively among new and retreatment cases (WHO Global TB Report 2012). 

The World Health Organization (WHO) strategy for TB control (DOTS) relies on a 

network of laboratories that provide Acid Fast Bacilli (AFB) smear microscopy. 

 

 

1.3.BACKGROUND INFORMATION 

 

The National Tuberculosis and Leprosy Control Programme (NTBLCP) laboratory 

network is organized in a pyramidal fashion consisting of two national TB reference 

laboratories  (NRLs) located at Nigerian Institute of Medical Research (NIMR) to serve 

the southern part of the country and the National TB and Leprosy Training Centre 

(NTBLTC) Zaria to serve the Northern part of the country. The NRLs are linked to supra-

national laboratory (SRL) for purpose of technical support and external quality 

assessment. In addition, the NRLs have oversight functions to six designated zonal 

reference laboratories (ZRL) namely: University College Hospital Ibadan, Aminu Kano 

Teaching Hospital Kano, University of Jos Teaching Hospital Jos, University of Port 

Harcourt Teaching Hospital Port Harcourt, University of Maiduguri Teaching Hospital 

Maiduguri and University of Nigeria Teaching Hospital Enugu, located in tertiary health 

facilities in each of the 6 geo-political zones of the country. The Zankli Medical Centre 

TB research laboratory is a private health institution collaborating with the NTBLCP.  

The NTBLCP plans to establish TB reference laboratories in 36 states and FCT. The Dr 

Lawrence Henshaw Memorial hospital reference laboratory Calabar has been established 

as one of the state TB reference laboratories. The state TB reference laboratories are 

expected to provide supervisory role to the peripheral laboratories.  
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The national TB strategic plan 2010 – 2015 aims to strengthen and expand quality 

laboratory services such that one laboratory will serve 80, 000 population. As at the end 

of 2012, there were 1,366 microscopy centres, this translates to one laboratory serving 

117,130 population. It is expected that 2,216 microscopy centres will be established by 

2015 

 

1.4.FUNCTIONS AND RESPONSIBILITIES OF THE VARIOUS LEVELS OF 

LABORATORY 

 

The TB laboratory network operates at four administrative levels. However, there are 

three major operational Biosafety levels (BSLs) in Nigeria namely BSLs 1, 2 and 3. Each 

level of containment describes microbiological practices, safety equipment and facility 

design for the corresponding level of risk associated with handling a particular agent e.g. 

Mycobacterium tuberculosis.  

 The functions at the three operational levels are as below: 

 

1.4.1 Level 1: Peripheral Laboratory  

The level requires a minimum of 2 trained medical laboratory personnel per unit 

laboratory to maintain an acceptable level of proficiency in AFB microscopy services and 

a cleaner. 

a. Technical  

- Reception and accessioning of specimens 

            Specimens preparation and staining of smears  

- ZN & FM smear microscopy 

            Recording and reporting of results  

- Internal quality control 

- Storage of slides for quarterly EQA  

 

b. Administrative  

- Receipt of specimens and dispatch of results  

- Keeping records of equipment and materials   

- Maintenance of laboratory register  

- Management of reagents and laboratory supplies 

- Daily logging of equipment maintenance and temperature charting 

 

 

1.4.2. Level 2: State Tb reference laboratory: will perform all the functions of Level 1 

laboratories in addition to supervision and monitoring of activities, quality-assurance 

functions, and report to the Zonal Laboratories. They are also to perform solid culture and 

identification of M. tuberculosis complex. 
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The state reference laboratories will require a minimum of 6 trained medical laboratory 

personnel (2 Medical Laboratory Scientists, 2 Medical Laboratory Technicians and one 

Medical Laboratory Assistant and 2 cleaners) on TB diagnosis.  

 

 

1.4.3. Level 3: Zonal Tb Reference Laboratory  

This level will require a minimum of 15 trained laboratory personnel (3 Medical 

Laboratory Assistants, 3 Medical Laboratory Technician, 5 Medical Laboratory 

Scientists, 2 Data Managers and 2 cleaners) that are trained on TB diagnosis. 

All the functions of the state reference laboratory are performed at this level plus: 

a. Technical  

- Preparation and distribution of proficiency panels for smear microscopy, 

Line Probe Assay and GeneXpert 

- Conventional Proportion Drug Susceptibility Testing (DST) method on solid 

Lowenstein Jensen media (Phenotypic) 

- Preparation and distribution of reagents for microscopy in peripheral 

laboratories  

- Regular maintenance of equipment 

- Oversight functions of state laboratories 

- Operational research 

 

b. Managerial  

- Training of medical laboratory personnel   

- Provide administrative support to the state laboratories  

- Quality improvement and proficiency testing at lower level laboratories. 

 

1.4.4. Level 4: National Tb Reference Laboratory: 

The NRL will require a minimum of 24 laboratory personnel (4 Medical Laboratory 

Assistants, 6 Medical Laboratory Technicians, 10 Medical Laboratory Scientists, 2 Data 

Managers, 2 cleaners) that are trained on TB diagnosis. 

All the functions of the level 3 laboratories, including: 

a. Technical  

- Liquid Drug susceptibility testing of M. tuberculosis isolates  

- Identification of mycobacterium other than M. tuberculosis (MOTT) 

- Molecular epidemiology studies 

- Quality Assurance System (QAS) for state and zonal 

- Proficiency testing between the NRL and SRL 

- Operational research  

- In country test method validation on new technology e.g. GeneXpert 
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b. Administrative  

- Technical control of and repair services for laboratory equipment  

- Updating and dissemination of manuals on bacteriological methods for 

diagnosing tuberculosis  

- Development and dissemination of guidelines on care and maintenance of 

microscopes and other equipment used in tuberculosis bacteriology. 

- Development and dissemination of guidelines on tuberculosis laboratory 

supervision and quality assurance. 

- Collaboration with the NTBLCP in defining technical specifications for 

equipment, reagents and other materials used in bacteriological investigations, 

and in estimating laboratory materials and equipment requirements for the 

program budget.  

 

c. Managerial  

- Training of level 2 and 3 laboratory staff in bacteriological techniques and support 

other activities, e.g. supervision, quality assurance, safety measures, equipment 

maintenance etc.  

- Supervision of levels 2 and 3 laboratories  

 

d. Research and surveillance  

- Organization of surveillance of primary and acquired mycobacterium drug 

resistance.  

- Operational and applied research relating to the laboratory network, coordinated 

with the requirements and needs of NTBLCP. 

 

1.4.5. Equipment Maintenance System 

 

NTBLCP and stakeholders should put in place appropriate service maintenance system. 

 Maintain a service contract agreement with respective vendors 

 Engagement of trained Biomedical Engineers for major equipment repairs (e.g. 

microscopes, Biological Safety cabinets, centrifuges, autoclaves, incubators, 

Bactec 960, Xpert MTB/Rif machine etc.) 

 Ensure supply of equipment starter kits to newly established microscopy centres 

and replenish existing centres every three years 

 Expendable parts and accessories should be made available 
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CHAPTER 2 

 

2.0. INTRODUCTION TO DIRECT SMEAR MICROSCOPY 

Effective control of TB is dependent on the network of laboratories that provide accurate 

and reliable direct AFB Microscopy testing for diagnosis, treatment and monitoring. The 

availability and quality of AFB microscopy relies on programs that support, train and 

monitor the testing performance of individual laboratories. Direct AFB remains the 

cornerstone of tuberculosis diagnosis in high burden countries. The sustainability of this 

test is due to its simplicity, affordability and suitability as a point of care assay and its 

ability to identify the most highly infectious (smear positive) patients. With the 

integration of AFB microscopy into general clinical services, there is an increasing need 

to assure that AFB smear is performed appropriately.  

 

2.1. Personnel qualification: 

Medical fitness 

In accordance with laboratory best practices, arrangements should be made for 

appropriate health surveillance of TB laboratory workers: 

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, chest X-ray, Mantoux and Hepatitis B testing 

must be offered to laboratory workers. Appropriate vaccinations should be provided 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 resulting from occupational exposure to biological agents 

should be notified to the competent authority. 

Education and training 

Medical laboratory personnel who have received basic training on smear microscopy 

should work in the TB laboratory, while facilitators in smear microscopy training should 

be certified Medical Laboratory Scientist by the Medical Laboratory Science Council of 

Nigeria (MLSCN).  

Recommended number of Training/workshop participants and trainers 

For optimum learning experience and management of the workshop, it is recommended 

that the number of participants should not exceed 6 participants per facilitator. The 

number should be small enough for all participants to be fully engaged and also to allow 

participants ready access to trainers during demonstrations and practical exercise.  
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2.2.  SMEAR MICROSCOPY 

 

2.2.1. PURPOSE, SCOPE, PRINCIPLE OF  SMEAR MICROSCOPY (ZN & FM) 

 

 

2.2.1.1.PURPOSE 

This procedure provides instructions for the preparation of smears from 

clinical specimens, concentrates, solid and liquid cultures, staining and 

microscopy for acid fast bacilli (AFB) at the TB Laboratories in Nigeria. 

 

2.2.1.2. SCOPE 

This procedure is to be used for preparation of smears, staining and microscopy at the TB 

Laboratories in Nigeria.   

 

 

2.2.1.3.      PRINCIPLE 

Most mycobacteria grow at a relatively slow rate; therefore the acid fast smear 

plays an important role in the early diagnosis and treatment of mycobacterial 

infections.  Acid fast bacilli are difficult to stain because of the lipid content of the 

cell wall.  Heating during staining dissolves the lipid sufficiently to allow 

penetration of the primary stain.  The cell wall retains the primary stain even after 

exposure to the decolorizing agent, acid alcohol.  This resistance to decolorization 

by acid alcohol is required for an organism to be termed acid fast.  A counter-stain 

is then employed to highlight the stained organism. 

 

 

2.2.2. COLLECTION OF SPECIMEN 

 

 Ensure that appropriate and adequate specimens are collected 

 Label specimens containers according to NTBLCP guidelines 

 Specimens for smear microscopy should be collected and submitted within 24 

hours 

 Ensure that adequate information is obtained with the specimens 

  

2.2.3. STORAGE AND TRANSPORTATION OF SPECIMEN 

 

 Delayed specimens should be appropriately stored as stated in the Nigerian 

National TB Standard Operating Manual for Laboratories (2012)  

 Specimens should be transported in triple packaging system.  
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2.2.4. SPECIMEN ACCEPTANCE AND REJECTION CRITERIA 

 

 

2.2.4..1. Acceptance Criteria 

 All specimens being sent for laboratory investigation must be clearly labelled  

 All specimens must be accompanied by patient documentation 

 

 

2.2.4.2. Rejection Criteria 

 Unlabelled or mislabelled specimens 

 Illegibly filled patient information data 

 Specimens with insufficient volume 

 Leaking specimens 

 Contaminated specimens 

 Specimens without request form 

 

 

2.2.5. PREPARATION OF SMEARS, STAINING AND MICROSCOPY (ZN 

and FM) 

 

 

2.2.5.1.Preparation of smears 

 Frosted end slides should be used and labeled according to NTBLCP Laboratory 

SOPs 

 Use applicator stick to make smears of recommended size 2x3cm or 1x2cm (use 

disposable pipettes for concentrates) 

 

2.2.5.2.Reagents for ZN staining method 

The supplies should be as stated below: 

 

Carbol fuchsin (1% solution) 

 

For 1% Carbol fuchsin solution, the following items are required: 

 Basic fuchsin powder of technical grade 

 Phenol crystals.   
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o The crystals should be almost colorless and not liquefied; quality must be 

assessed through quality control of AFB staining.  AFB smears should 

yield solid, homogenous, and strong red-staining bacilli. 

 Alcohol (can be denatured 95% ethanol or methanol) 

 Water (distilled or purified) 

 

 

Decolorisation solution (3% Acid Alcohol) 

 

 Hydrochloric acid (37%, fuming) 

 Alcohol (denatured 95% ethanol or methanol) 

 

Alternative decolourising solution (25% Sulphuric Acid) 

 Concentrated Sulphuric acid (> 95%) 

 Water (distilled or purified)  

 

Both acids can be of industrial grade, but they should not look dirty. 

 

 

Methylene blue solution (0.1%) 

 

 Methylene blue powder of technical grade 

 Water (distilled or purified) 

 

2.2.5.3.Staining of smears using ZN method 

 Stain according to NTBLCP Laboratory SOPs 

 Stains should be filtered regularly to prevent deposits that can give false positive 

results 

 Always use a positive and negative control smears when staining with a batch of 

new stains and during routine staining with evidence of documentation 

 

2.2.5.4.Microscopy (Reading of ZN stained smears) 

 Reading and reporting of ZN stained smears should be done according to 

NTBLCP Laboratory SOPs using CX21/CX31 Olympus Binocular Microscope 

and Primostar iLED Microscope 
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INTERPRETATION OF ZN RESULTS (x1000) 

NUMBER OF AFB FOUND RECORD AS REPORT AS 

No AFB in at least 100 fields 0 Negative 

1-9 AFB in 100 fields 
 

Actual AFB counts 

e.g. 3/100 

Actual AFB counts 

e.g. 3/100 

10-99 AFB in 100 fields 1+ 1+ 

1-10 AFB per field in at least 50 fields 2+ 2+ 

>10 AFB per field in at least 20 fields 3+ 3+ 

 

Read at least 100 HPF before a smear is reported as negative 

Ensure that results are reported within 48 - 72 hours after specimen has been collected 
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CHAPTER 3 

3.1 INTRODUCTION TO FLOURESCENCE MICROSCOPY (FM) 

Direct sputum smear microscopy for Acid Fast Bacilli (AFB) using Ziehl-Neelsen (ZN) 

staining is the most widely used test for the laboratory diagnosis of pulmonary 

tuberculosis (PTB) and is readily available at all levels of the TB laboratory network. 

However, this procedure has a relatively low sensitivity (20-65%). Fluorescence 

microscopy (FM) has been found to be up to 10% more sensitive than the convectional 

AFB microscopy using ZN staining.  

Fluorescence microscopy has several advantages over light microscopy. First, the 

fluorochrome staining procedure used with FM is simpler than that of ZN staining. 

Second, it has been estimated, using meta-analysis, that FM has approximately 10% 

greater sensitivity for detecting acid-fast bacilli in patient specimens. Third, and possibly 

most important, since FM can be examined at a lower magnification than ZN (20–40x vs 

100×), slides are read more quickly and efficiently with FM. It has been estimated that 

using FM may take up to 75% less time than ZN. This advantage would be of tremendous 

benefit for overburdened laboratory systems in many low-resource settings. 

 

Fluorescence staining utilizes basically the same approach as ZN staining. The primary 

dye in FM staining is a fluorescent dye, the acid for decolourization is milder compared 

to that used in ZN and the counter stain for FM is potassium permanganate.  

 

Both sensitivity and specificity of fluorescence microscopy are comparable to the 

characteristics of the ZN technique. It may also be more sensitive for paucibacillary 

specimens, since it allows examination of more fields with less effort. However, it 

requires a stable power supply, greater expertise in reading and microscope adjustment, 

and a regular supply of the costly and short-lived bulbs. Cheaper systems using halogen 

lamps have less stringent requirements, but performance does not entirely match that of 

the standard mercury vapor lamps. 

      

3.1.1. Principles of Fluorescence Microscopy  

The property of acid-fastness is based on the presence of mycolic acids in the 

mycobacterial cell wall. Primary stain (auramine) binds cell-wall mycolic acids. Intense 

decolourization (strong acids, alcohol) does not release primary stain from the cell wall 

and the mycobacteria retain the fluorescent bright yellow colour of auramine. Potassium 

permanganate is used to quench fluorescence in the background. However, Potassium 

permanganate provides little contrast for focusing and stains such as blue ink are 

sometimes preferred. All mycobacteria are acid-fast, but very few other bacteria possess 

this property and then only weakly (e.g. Nocardia).  
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3.1.2. Reagents for FM staining method 

The supplies should be as stated below: 

 

Auramine O stain (0.1% solution) 

 

 Auramine O powder of technical grade 

 Phenol crystals of technical grade.  

o The crystals should be almost colorless; quality must be assessed through 

quality control of AFB staining. AFB smears should yield solid, 

homogenous, and strong red-staining bacilli 

 Alcohol (can be denatured 95% ethanol or methanol) 

 Water (distilled or purified) 

 

Decolorization solution (0.5%) 

 

 hydrochloric acid (37%, fuming) 

 Alcohol (denatured 95% ethanol or methanol) 

 

Quenching solution: Permanganate (0.5%) 

 

 Potassium permanganate certified 

 Water (distilled or purified) 

 

Staining of sputum smears: 

 Stain according to NTBLCP Laboratory SOPs 

 Always use a positive and negative control smears when staining with a batch of 

new stains and during routine staining with evidence of documentation 

 

3.1.3. Reading and Reporting: 

 Reading and reporting of FM stained smears should be done according to 

NTBLCP Laboratory SOPs using Carl Zeiss Fluorescent Microscope and 

Primostar iLED Microscope. 
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INTERPRETATION OF FM RESULTS (x400) 

NUMBER OF AFB FOUND RECORD AS REPORT AS 

No AFB in at least 100 fields 0 Negative 

1-19 AFB in 100 fields 
 

Actual AFB counts 

e.g. 3/100 

Actual AFB counts 

e.g. 3/100 

20-199 AFB in 100 fields 1+ 1+ 

5-50 AFB per field in at least 50 fields 2+ 2+ 

>50 AFB per field in at least 20 fields 3+ 3+ 

 

 

Note: 

Read at least 100 HPF before a smear is reported as negative 

Ensure that results are reported within 48 - 72 hours after specimen has been 

collected 

For best practice confirm every scanty smear results on FM with ZN  

For doubtful results, it is recommended to restain with ZN and examine with light 

microscope. However, it is best to inspect this carefully with the 40x objective of 

FM.  

The internal quality indicators in terms of number of smears, positivity rate and 

positive case detection should be monitored monthly in each of the facilities. 

 

                                     

 

3.2. DATA MANAGEMENT SYSTEM 

 All results must be documented in an AFB worksheet. 

 Results from the worksheet must be transferred to the TB laboratory register. 

 From the TB laboratory register, results must be reported on the patients request 

and result from accordingly. 
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 A monthly summary of the data generated per facility must be documented using 

the NTBLCP approved tools 

 The quarterly report should be sent to the state TBL control officer through the 

LGA TBLS and a copy to the state TB laboratory Focal person.  

 LGA TBLS or the state TB laboratory focal person (QA officer) submits report to 

the state TBL control officer. 

 The state TBL control officer submits reports to M&E in the NTBLCP while the 

state TB laboratory focal persons submit the report to the Laboratory unit at the 

NTBLCP. 

 The laboratory unit and M&E in the NTBLCP analyses the data and use the 

outcome for program management. 

 

 

 

 

CHAPTER 4 

4.1. QUALITY ASSURANCE OF SMEAR MICROSCOPY 

 

Direct smear microscopy remains the most cost-effective tool for the laboratory diagnosis 

of patients with infectious TB (smear-positive pulmonary disease).  However, if the 

laboratory diagnosis is unreliable, then patients with infectious TB may not be diagnosed, 

resulting in ongoing transmission of disease in the community and more severe disease in 

the individual. Alternatively, patients without TB may be treated unnecessarily.  

Therefore, quality assurance of AFB sputum smear microscopy is essential. 

 

 

4.1.1. WHAT IS QUALITY ASSURANCE? 

 

Accuracy and reliability of laboratory testing are critical to the success of TB control 

programs.  All parts of the testing system must be monitored to ensure the quality of the 

overall process, to detect and reduce errors, and to improve consistency between testing 

sites.  To ensure reliability and to reduce errors, a quality system must address all parts of 

laboratory testing.  

 

Quality Assurance (QA) is a system designed to improve the reliability and efficiency of 

laboratory services.  WHO and the International Union Against Tuberculosis and Lung 

Disease (IUATLD) have defined several components for a quality assurance programme 

for AFB smear microscopy: 
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 Quality Control (QC): A systematic internal monitoring of work practices, 

technical procedures, equipment, and materials including quality of stains. 

 External Quality Assessment (EQA): A process to assess laboratory 

performance.  EQA includes onsite evaluation of laboratories, panel tests, and 

blinded smear rechecking. 

 Quality Improvement (QI): A process by which the components of smear 

microscopy diagnostic services are analyzed with the aim to identify and 

permanently correct any deficiencies.  Data collection, data analysis, and creative 

problem solving are skills used in this process. It involves continued monitoring, 

identifying defects, followed by remedial action including retraining when 

needed, to prevent recurrence of problems. QI often relies on effective on-site 

evaluation visits. 

 

 

 

4.1.2. QUALITY CONTROL (QC) IN THE TB LABORATORY 

Quality Control helps to ensure that the results produced by a laboratory are accurate, 

reliable, and reproducible.  The QC program should be performed regularly, and to be 

effective, the process must be practical and readily included in standard laboratory 

reporting practices.  All laboratory staffs are responsible for performing, recording, and 

reporting results of QC. 

 

Many components of QC are either performed in conjunction with routine testing or as 

part of the regular management of the laboratory.  

 

4.1.3. EXTERNAL QUALITY ASSESSMENT (EQA) AND WHY IT IS 

IMPORTANT 

 

The intent of EQA is to help laboratories identify errors and improve practices for better 

performance.  Effective EQA is a collaboration of laboratories at every level.   

 

EQA does not identify individual slide errors nor validate individual patient diagnoses.  

Involvement in an EQA activity should not be seen as a threat, but rather as an 

opportunity to strengthen skills.  Most laboratory personnel want to provide accurate 

testing.  Good performance in EQA activities reassures them that their results are 

contributing to TB diagnosis and control.    
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Three methods can be used to evaluate laboratory performance: 

 On-site evaluation 

 Panel testing 

 Blinded smear rechecking 

 

4.1.3.1. On-Site Evaluation 

 

Quarterly visits to the peripheral laboratories by trained laboratory personnel from the 

reference or higher laboratory are essential if performance is to be improved or 

maintained at a high standard.Stained smears should be reviewed during the visit. When 

problems are detected, solutions should be proffered and corrective actions implemented 

immediately. The visiting laboratory supervisor should use a standardized checklist for 

AFB microscopy 

Microscopy centres also require quarterly visit by LGA TBL supervisor (TBLS). These 

visits provide an opportunity for basic supervision including assessment of laboratory 

supplies, deliver slides for panel testing, or deliver results of panel testing to the 

laboratory. LGA TBLS should select slides from the laboratory register while the facility 

based laboratory personnel picks the slides for rechecking program 

 

4.1.3.2. Blinded slide rechecking 

Blinded rechecking is the best method for evaluating performance and motivating staff to 

improve.  Rechecking programs are intended to assess overall laboratory performance, 

not to confirm any individual patient’s diagnosis.   

This process occurs when controllers at a higher-level laboratory reread a sample of 

routine smears from the peripheral and state laboratories. Quarterly Blinded rechecking 

of slides should be a long-term goal for optimal EQA.   

Components of a rechecking system include: 

 Systematic selection of slides which are representative of the slides that are read 

at the site 

 Blinding of the first controller  (should  not know the initial result of the slide) 

 Both minor and major errors should be investigated and corrective actions put in 

place 

 Resolving of discordant results by a second controller 

 Provision of timely feedback of performance and improvements  
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Steps in conducting Blinded Rechecking: 

 A valid sample size  should be determined (by NTBLCP) 

 At peripheral laboratory 

o Orderly storage of slides after reading in a slide box  

o Selection of representative sample from the stored slides 

o Take selected slides to state and or zonal reference TB laboratory for 

rechecking 

 At state or zonal reference laboratory,  

o Read smears without knowing results (blinded) after dewaxing with 

xylene solution (xylene should not be used at the peripheral laboratory) 

o Compare results with that from peripheral 

o Resolve discordant between original results and first controller’s (only 

second controller should restain discordant slides before rereading) 

o Interpret results and establish corrective action requirements 

o Report and document results of rechecking to the peripheral laboratory 

and the NTBLCP  

o Investigate potential sources of errors during on-site evaluation 

o Provide remedial training or other corrective measures as appropriate 

 

Note: The first and second controller should restain FM smears using FM stains 

when performing Blinded rechecking of slides. 

 

 

 

4.1.3.3. PANEL TESTING 

 

Panel testing is one method of External Quality Assessment that can be used to determine 

whether a laboratory personnel can adequately perform AFB smear microscopy. This 

method tests individual performance, not the laboratory overall. Utilization of panel 

testing for EQA is considered to be less effective than rechecking because it does not 

monitor routine performance. Individual laboratory personnel should participate in panel 

testing at least twice a year. 
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 Implementing Panel Testing: 

 NRL will prepare and send out sets of 5 stained and 5 unstained sputum smears to 

supervisory laboratory for testing 

 Laboratory personnel read and analyze smears in the same way they read patient 

slides. They also need to take the same amount of time as for routine smears  

 Alternatively laboratory personnel from the supervising reference laboratory 

should be sent to to the lower laboratory for onsite evaluation and rereading of PT 

slides   

 The lead time for reporting panel results  is 2 weeks from receipt of panels 

Results are evaluated, scores are sent to participants 

 Results are evaluated and appropriate corrective actions are undertaken and 

documented.  

 

4.1.4.  GENERAL SAFETY IN TB LABORATORIES 

Good laboratory practices with emphasis on biosafety significantly reduce the risk of 

laboratory-acquired infection. There should be supervision by an identified Biosafety 

officer attached to the laboratory. All laboratory personnel should be adequately trained 

and proficient on the job. It is paramount to ensure routine medical surveillance system is 

in place. Biosafety and procedural manuals should be documented and made available on 

site. Ensure emergency plan for spills are in place with appropriate facilities and safety 

equipment. Biohazard signs should be posted at the entrance to laboratories performing 

work on infectious agents and hazardous chemicals. Laboratory access should be limited 

to essential staff only. However, laboratory personnel should observe general good 

laboratory practices (no eating, drinking, or smoking, no cell phones, no mouth pipetting, 

no placing pencils or pens in the mouth, keep hands away from eyes and face, always 

wash hands before leaving laboratory etc.) 
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CHAPTER 5  

 

5.1. INTRODUCTION 

 

5.1.2. TB/HIV CO-INFECTION 

In many developed countries, tuberculosis (TB) is considered a disease of the past. 

However, the impact of this disease can be devastating even today, especially in those 

resource-poor countries suffering from high burdens of both TB and human 

immunodeficiency virus (HIV). In this review, we describe the status of conventional and 

recently introduced TB diagnostics, the newest tools that are under development, and 

issues involved in providing quality-assured (QA) TB laboratory services. This global 

awakening to TB's devastating impact on vulnerable populations has been brought about 

in many countries by its deadly synergy with HIV.  

 

 

5.1.3. PRINCIPLE OF HIV RAPID TESTING 

HIV antigen in a solid state medium of the test device, combines with the HIV antibody 

in the patient’s blood sample/body fluid. The binding of antigen to antibody is revealed 

by a colored line in the display window. 

   

5.1.5. HIV RAPID TESTING 

There are a number of tests which can be used to confirm HIV infection however this 

guideline will focus on HIV Rapid Testing diagnostic method. Rapid HIV tests have 

become the preferred initial assays for diagnosing HIV infection in many clinical and 

nonclinical environments throughout the world. Rapid HIV antibody tests have several 

advantages over standard conventional HIV antibody tests: they are inexpensive to 

perform, they provide results within minutes, and, by making results available during the 

patient encounter, they allow both appropriate counseling by the practitioner and prompt 

referral for medical care.  

HIV Rapid testing allows use of different samples e.g. whole blood, plasma, oral 

scrapings, serum and urine. The HIV Rapid testing is a sequential combination of 2 or 3 

HIV rapid tests that confirms the HIV status of a client 
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APPENDIX 

Standard Equipment/materials needed for one peripheral microscopy laboratory 

 

15 watt spare bulbs 

Binocular light microscopes-CX 21/31 or Carl Zeiss Primo star (iLED) 

Bucket 

Gas/Bunsen burner 

Drop bottles for stains 

Forceps, 15 cm, 

Scissors 

Slide storage box 

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

Spirit lamps 

Staining rack adequate for a minimum of 12 microscope slides 

Timers (with alarm) 

 

Standard Materials/Supplies needed for peripheral laboratory 

 

Sputum containers (standard leak proof screw capped wide mouth)  

Slides (25x75mm, 1.1-1.3mm thick)-frosted end 

Applicators (wooden) 

Adhesive labels (for sputum conatiners) 

Cotton Wool 

Lens tissue (box) 

Lab coats 

Paper towels (roll) 

Pencil & Pens (black/blue and red) 

Filter paper (15cm) (box) 

 

The Quantity Required for One Sputum Examination  

 

Item Name Quantity 

Sputum containers  1 piece 

Slides  1 piece 

Carbol fuchsin/Auramine O  5 ml 

Decolorizer  6 ml 

Immersion oil  0.1 ml  

Methylated Spirit  Depends on work  load 

Methylene blue/Potassium Permanganate  5 ml 

Applicator sticks  1 piece 

Disinfectant  Depends on work  load 

Microscope lens tissues 

 

 Depends on work  load 
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