Laboratory Training Manual and Record for Specialty Registrars in Immunology

NAME:

NTN Number:

LABORATORY ADDRESS:

TELEPHONE NUMBER:

EMAIL ADDRESS:

PRINCIPAL LABORATORY SUPERVISOR’S NAME:

START DATE:

FINAL SUBMISSION DATE:

INTRODUCTION

This manual outlines the JRCPTB Laboratory Training program for trainees in Immunology. 

The Training Programme Director and consultant supervisor will be responsible for the continuous assessment of the trainee.  This will be achieved by regular contact between the trainee and their supervisor to assess progress using the record made in their training manual. Sections in the training manual will be signed by the person supervising the training (BMS 1 or Higher, or Clinical Scientist of B Grade or Higher). The log book will be reviewed together with other relevant records like 360 degree assessments at ARCP meetings. Satisfactory completion of laboratory training will be assessed and certified at the PYA, as a mandatory part of the process.

Differences exist in the type and size of individual training departments and secondments to other units may be necessary to achieve competence in some procedures.  Training aims are for the trainee to gain an understanding of immunological mechanisms and apply this knowledge to the investigation and diagnosis of disease processes.

The trainee will develop the expertise needed to advise on the application of laboratory investigations to diseases of the immune system, to interpret the results generated by such investigations, to  be aware of the limitations of laboratory assays, to initiate appropriate research and development in diagnostic laboratory immunology and to understand the managerial organisation within the NHS.

The Sections highlighted in bold italics are regarded as core areas with which the trainee is expected to be fully conversant and demonstrate a level of competence required for independent practice. 

USE OF THE TRAINING MANUAL

This manual covers the areas in which a trainee should gain experience over the 4-year training course. It provides a record of continuous assessment.  The supervisor and trainee should indicate the dates on which the trainee has studied a topic and where relevant, the level of competence achieved.  It is envisaged that a higher level will be assigned as more experience is gained. At present there is no standard way of electronically validating signatures. Therefore a printed certified version should be included in your portfolio for inspection at ARCP assessments.

The training manual should be augmented with any additional information which will document the training received and the levels reached. The completed record of training will be used ultimately to assess the successful completion of the training.

The Manual is divided into sections

Section 1
Laboratory Management

Section 2
Analytical Techniques and Instrumentation

Section 3
Interpretation of Immunology tests

Section 4 
Research and Development

Section 5 
Meetings attended

Section 6
Presentations given

SECTION 1 LABORATORY MANAGEMENT

This section gives the trainee an insight into the functional organisation of a laboratory, a hospital and the National Health Service.  The trainee should also understand the importance of quality assurance, clinical governance and Health and Safety aspects of laboratory management.  An appreciation of the organisation of the analytical and reporting process should also be obtained. The understanding of theoretical aspects and practical experience should be recorded.

Management and Professional Structures

	
	Date Covered
	Comments

	NHS
Organisation and Management 
	
	

	Hospital Management Structure
	
	

	Laboratory structure
	
	


Handling of Information

	
	Date Covered
	Comments

	Initiation of request by clinician
	
	

	Types of patient records: eg. Paper based, Electronic
	
	

	Patient confidentiality and consent
	
	

	Laboratory computer system
	
	

	Use of a Personal Computer 

including common programmes

(eg. Word Processing , 

database, 

Statistical analysis, 

Bibliography)
	
	

	Data protection Act
	
	

	Reporting of Results
	
	

	Telephone Enquiries
	
	


Sample Handling

	
	Date Covered
	Has reached level of competence required for independent practice
	Comments

	Specimen collection and transport
	
	
	

	Transportation through the post
	
	
	

	Sample handling and storage in laboratory
	
	
	

	Disposal of clinical waste
	
	
	

	High Risk Samples
	
	
	

	Spillage and containment
	
	
	


Quality Assurance

	
	Date Covered
	Has reached level of competence required for independent practice
	Comments

	The SOP
	
	
	

	Document control
	
	
	

	Sample requirements 
	
	
	

	Specimen identity checks
	
	
	

	Determining Normal ranges
	
	
	

	Internal quality control
	
	
	

	External quality control
	
	
	

	Quality assurance
	
	
	

	QC interpretation
	
	
	

	Laboratory accreditation: CPA
	
	
	

	Statutory Registration of Laboratory Staff
	
	
	

	Laboratory Audit
	
	
	


Health and Safety

	
	Date Covered
	Has reached level of competence required for independent practice
	Comments

	The laboratory safety policy
	
	
	

	Risk management
	
	
	

	Health and safety at work act
	
	
	

	Fire safety
	
	
	

	Dealing with biological hazards in the laboratory
	
	
	

	Disinfection and decontamination
	
	
	

	Vaccination policy
	
	
	

	Chemical hazards including COSHH
	
	
	

	Mechanical hazards (including sharps)
	
	
	

	Dealing with needle-stick injuries
	
	
	

	Electrical hazards
	
	
	

	Ionising radiation
	
	
	

	Laser/UV hazards
	
	
	

	Genetic manipulation policy
	
	
	

	Incident handling
	
	
	

	Waste disposal
	
	
	

	Safe Storage of Chemicals
	
	
	


Basic Laboratory Management

	
	Date Covered
	Comments

	Business planning
	
	

	Bidding for new services/equipment
	
	

	Finance control
	
	

	Staffing and Personnel Issues
	
	

	Disciplinary Procedures
	
	

	Organising Research & Development
	
	


SECTION 2: ANALYTICAL TECHNIQUES AND INSTRUMENTATION / LABORATORY PROCEDURES

The purpose of this section is to allow the trainee to become familiar with a range of techniques encountered in the Immunology laboratory and to gain an understanding of the assay principles and their application.

For each entry in this section the competence of the trainee is assessed as follows:

· Level 0:  Procedure unavailable in laboratory or opportunity for training not  available.

· Level 1:  Observed a demonstration.

· Level 2:  Technique preformed under supervision and has a basic understanding of the theory behind the procedure and can rectify any problems that occur.

· Level 3:  Technique performed without supervision and has a comprehensive understanding of the theoretical concepts and application of the assay.

· Level 4:  Extensive experience of technique and where relevant, has a knowledge of the clinical interpretation of the results generated.

Wide experience rather than in-depth knowledge of a limited number of techniques should be aimed for (i.e. level 4 is not expected in all topics).

Where essential procedures are unavailable, secondment to a laboratory performing those assays should be offered.  This should be noted in the secondments section.

ANALYTICAL TECHNIQUES AND INSTRUMENTATION

A. BASIC LABORATORY TECHNIQUES

Operation of Basic Laboratory Equipment

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Liquid handling  using Pipettes
	
	
	
	
	

	Liquid handling using robotics
	
	
	
	
	

	Balances
	
	
	
	
	

	Centrifuges
	
	
	
	
	

	pH meters, Concept of buffers
	
	
	
	
	

	Water purification
	
	
	
	
	

	Microscopy, types of microscopes
	
	
	
	
	

	Preparation of sections for microscopy
	
	
	
	
	

	Fixation and Embedding
	
	
	
	
	

	Operation of Cryostats
	
	
	
	
	

	Spectrophotometric and related techniques 

(manual and automated equipment)
	
	
	
	
	

	Visible and UV spectrophotometry
	
	
	
	
	

	Nephelometry / Turbidimetry
	
	
	
	
	

	Densitometry
	
	
	
	
	

	Enzyme Linked immunosorbent assay and similar immunoassay techniques
	
	
	
	
	

	
	Level and date
	Level and date
	Level and date
	Level and date
	Has reached level of competence required for independent practice

	Isotopic Techniques
	
	
	
	
	

	Beta counters
	
	
	
	
	

	Gamma counters
	
	
	
	
	

	Radioimmunoassay
	
	
	
	
	


Gel Phase and Electrophoretic Techniques

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Radial immunodiffusion
	
	
	
	
	

	Double diffusion
	
	
	
	
	

	Zonal Electrophoresis
	
	
	
	
	

	Immunoelectrophoresis
	
	
	
	
	

	Polyacrylamide gel electrophoresis
	
	
	
	
	

	Two-dimensional electrophoresis
	
	
	
	
	

	Isoelectric focusing
	
	
	
	
	

	Western blotting
	
	
	
	
	

	Immunofixation
	
	
	
	
	

	Capillary zone electrophoresis
	
	
	
	
	

	Gel Staining Methods
	
	
	
	
	

	Chromatographic Techniques
	
	
	
	
	

	Column chromatography
	
	
	
	
	

	Gel filtration
	
	
	
	
	

	Ion-exchange chromatography
	
	
	
	
	

	Affinity chromatography
	
	
	
	
	


Cellular and Tissue Immunology

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Tissue culture / aseptic technique
	
	
	
	
	

	Cell and tissue storage
	
	
	
	
	

	Viability assays
	
	
	
	
	

	Cellular analysis including cell counting
	
	
	
	
	

	Flow cytometry
	
	
	
	
	

	Light/ Fluorescence Microscopy
	
	
	
	
	


Molecular Biology

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Principles of DNA extraction and DNA analysis
	
	
	
	
	

	Restriction enzymes
	
	
	
	
	

	DNA probes 
	
	
	
	
	

	Southern blotting
	
	
	
	
	

	Polymerase chain reaction
	
	
	
	
	

	Hybridisation techniques
	
	
	
	
	

	Others: please specify below
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


B. SPECIFIC LABORATORY PROCEDURES

Cellular Immunology

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Leucocyte separation techniques

· Lymphocytes

· Monocytes

· Neutrophils
	
	
	
	
	

	Phagocyte functions 

· NBT

· Flow cytometry
	
	
	
	
	

	Cell proliferation assays and their applications
	
	
	
	
	

	Flow cytometry, principles,

practise,

applications
	
	
	
	
	

	Use of Flow cytometry for the diagnosis of Immunodeficiency
	
	
	
	
	

	Broad principles of Diagnosis and classification of  lymphoid neoplasms
	
	
	
	
	


MHC and Tissue Typing

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	HLA typing
	
	
	
	
	

	Cellular Assays
	
	
	
	
	

	DNA techniques
	
	
	
	
	

	Antibody screening
	
	
	
	
	

	Principles of Tissue matching for Renal , Solid Organ and BM  transplantation
	
	
	
	
	

	Other techniques: Specify below
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Protein Analysis

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Immunoglobulins

 (G, A, M, D, E)
	
	
	
	
	

	Immunoglobulin fragments : Heavy chains, Light chains
	
	
	
	
	

	Cryoglobulins
	
	
	
	
	

	Methods for assessing specific antibody responses including limitations
	
	
	
	
	

	Paraproteins
	
	
	
	
	

	Beta 2 microglobulin
	
	
	
	
	

	Immunoglobulin subclasses
	
	
	
	
	

	Other proteins
	
	
	
	
	

	Precipitins  (avian, fungal)
	
	
	
	
	

	Specific IgE
	
	
	
	
	

	Tryptase
	
	
	
	
	

	C-Reactive protein
	
	
	
	
	


	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Complement:

C3, C4 

Other components
	
	
	
	
	

	Functional complement assays:

CH50 \CH100

AP50\AP100
	
	
	
	
	

	C3 nephritic factor
	
	
	
	
	

	C1 inhibitor: Immunochemical and Functional
	
	
	
	
	

	Cytokine detection
	
	
	
	
	


Autoantibody Analysis

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Rheumatoid factor 
	
	
	
	
	

	Antinuclear antibodies
	
	
	
	
	

	Anti- ds.DNA antibodies
	
	
	
	
	

	Extractable nuclear antigens: Ro, La, Sm, RNP, Jo1, 

Scl 70
	
	
	
	
	

	Antineutrophil cytoplasmic antibodies :c-ANCA, p-ANCA Anti-MPO, PR3
	
	
	
	
	

	Smooth Muscle antibodies
	
	
	
	
	

	Glomerular basement membrane antibodies
	
	
	
	
	

	Mitochondrial antibodies
	
	
	
	
	

	Antibodies used to diagnose celiac disease
	
	
	
	
	

	Gastric parietal cell antibodies 
	
	
	
	
	

	Intrinsic factor antibodies
	
	
	
	
	

	Thyroid autoantibodies
	
	
	
	
	

	Pancreatic islet cell antibodies
	
	
	
	
	

	Steroid cell antibodies (adrenal, ovarian, testis)
	
	
	
	
	

	
	Level and date
	Level and date
	Level and date
	Level and date
	Has reached level of competence required for independent practice

	Cardiolipin antibodies
	
	
	
	
	

	Liver autoantibodies
	
	
	
	
	

	· Neural auto-antibodies:

Cerebellar antibodies (Yo, Hu), Ganglioside antibodies, 

· Glutamic acid decarboxylase antibodies,

· Myelin associated glycoprotein antibodies
	
	
	
	
	


Immunohistology

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Analysis by immunofluorescence techniques
	
	
	
	
	

	Principles of immunohistochemistry
	
	
	
	
	

	Histology of the  immune system
	
	
	
	
	

	Renal disease
	
	
	
	
	

	Skin disease
	
	
	
	
	


C. SECONDMENTS

	Secondment site
	Dates
	Comments including reason for secondment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SECTION 3 INTERPRETATION OF IMMUNOLOGY TESTS

A Clinical Immunologist must be able to interpret laboratory results for communication to other clinical colleagues.  The trainee is required to develop an understanding of how the immune system responds to different disease processes and how these changes can be used in the laboratory for monitoring and diagnosis.  Essential to the interpretive process is an understanding of the assays performed and their limitations. The trainee should have a good knowledge of how patient reports are generated and when additional comments or telephone communication may be required.  The immunologist should be to advise clinical colleagues on relevant tests for a given clinical situation. Sections below are provided for recording progress.

STATISTICAL METHODS USED FOR INTERPRETING LABORATORY DATA

	Measures of central tendency 
	Date Covered
	Comments

	Parametric and non-parametric ways of comparing data
	
	

	Sensitivity and specificity
	
	

	prior and posterior probability
	
	

	Negative and Positive Predictive Value
	
	

	Receiver operated characteristic curves 
	
	

	Understanding of the impact of prior and  posterior probability
	
	

	Difference between performance of tests  to screen for disease versus diagnosis
	
	


Interpretation of Laboratory Data

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Autoantibody tests
	
	
	
	
	


Interpretation of Laboratory Data

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Protein tests
	
	
	
	
	


Interpretation of Laboratory Data

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Cellular tests 
	
	
	
	
	


Interpretation of Laboratory Data

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Allergy tests
	
	
	
	
	


INTERPRETATION OF LABORATORY DATA

Laboratory Investigations by Disease

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Immunodeficiency:

· Antibody deficiency

· Phagocyte deficiency

· Defective Cell-mediated immunity

· Complement deficiency
	
	
	
	
	


Laboratory Investigations by Disease

	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	· Systemic Autoimmunity:

· Systemic lupus erythematosus

· Rheumatoid arthritis

· Antiphospholipid syndrome

· Scleroderma

· Sjögrens syndrome

· Systemic vasculitis

· Seronegative spondyloarthropathies

· Dermatomyositis

· Overlap syndromes
	
	
	
	
	


	
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Level of competence attained and date
	Has reached level of competence required for independent practice

	Allergy:

· Food allergy

· Inhalant allergy

· Drug allergy

· Skin prick  testing

· Patch testing

· Heaf Test

· Anaphylaxis
	
	
	
	
	

	Lymphoproliferative Disease
	
	
	
	
	

	Myelomatosis
	
	
	
	
	


SECTION 4 - RESEARCH and DEVELOPMENT

A. The Scientific Literature
Dates
Comments

Journals 

Multidisciplinary

Immunological - Scientific

Immunological - Medical

Library facilities

Medline and other Databases:

Searching

Clinical databases

Genetic Databases (eg.OMIM)

B. Research Technique

Ethical issues and approval

Hypothesis

Background

Aims and Objectives

Methods

Recording Results

Handling the data

Statistics

Presentation 

Preparing a poster

Preparing a talk

Powerpoint

Routes to publication

Writing a paper

Refereeing

C. The Funding of Research

NHS research and development

Charities - project grants

Government funding

A Research Grant

Refereeing process

SECTION 5 - MEETINGS/ SEMINARS ATTENDED

	DATE
	DETAILS

	
	


SECTION 6 - PRESENTATIONS GIVEN
	DATE
	DETAILS

	
	


	I confirm that experience has been acquired
	DATE

	Educational supervisor’s signature for Year 1:
	

	Educational supervisor’s signature for Year 2:
	

	Educational supervisor’s signature for Year 3:
	

	Educational supervisor’s signature for Year 4:
	

	Educational supervisor’s signature for Year 5:
	



