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Key Personnel and Contact Details
Medical Staff 

Dr Mohammad A A Ibrahim (Consultant & Clinical Director)

Tel: 020 3299 1556

Professor Mark Peakman (Honorary Consultant)

Tel: 020 7188 0148

Dr Patrick Yong (Fellow)

Tel: 020 3299 9000 ex: 8756
Dr Sorena Kiani-Alikhan (Specialist Registrar)
Tel: 020 3299 9000 ex: 8756
Operational Lead
Mr Chris Lambert
Tel: 020 3299 2445
Scientific Staff

Dr Ted Davies (Consultant Clinical Scientist)

Tel: 020 3299 9000 ex: 8757

Mr John Cazabon (Lead BMS / Quality Officer)
Mrs Rosemary Ebling (Lead BMS / Training Officer)

Tel: 020 3299 1559

Ms Marta Tesfamicael (Senior Biomedical Scientist)

Ms Teresa Wright (Biomedical Scientist)
Dr Svetlana Borozdenkova (Healthcare Scientist)
Tel: 020 3299 9000 ex: 8752

Dr Faisal Wahid (Research and Development Laboratory Manager)

Tel: 020 3299 9000 ex: 8755

Laboratory Support Staff

Ms Audrey O’Sullivan - Tel: 020 3299 9000 ex: 1271

Secretarial Staff (Immunology and Biochemistry) 
Ms Althea Haye 
Tel: 020 3299 4100

Mrs Janet Pike 
Tel: 020 3299 4103
Laboratory location & working hours 

The laboratory is located on the First Floor of the Bessemer Wing, King’s College Hospital, Denmark Hill SE5 9RS

The working hours are Monday – Friday   9am – 5:30pm. 
There is no Saturday or out of hours laboratory on-call service. However, medical staff are available for clinical on call through the hospital switchboard. 

Requesting tests

Other than requests made via the EPR system, a request form must accompany all specimens sent to the laboratory. It should clearly state the following information for unequivocal identification of the patient and specimen:

 Patient name 

 Ward/GP name and number/address for report or your bleep number (or that of an appropriate on-call colleague available to receive the results)

 Unit number/NHS number

 Age (date of birth preferred)

 Sex

 Type of specimen

 Date and time specimen taken
 Tests required
 All relevant clinical details including Risk status if applicable
 State also whether a sample is from a private patient. 
The requesting doctor must sign the request form and print their name and bleep number legibly to enable direct contact for clinically significant results.

If the laboratory cannot unequivocally identify the sample and match it to a form, then it will be discarded.

If further tests are required on a sample please ring the laboratory (020 3299 9000 ext 8752); samples are kept for approximately six weeks. 

Lack of clinical information may result in some tests being omitted. 

Hazardous samples must be clearly identified.

Specimen Handling

Specimen labelling

· The specimen must be labelled with the patient details as on the request form and hazard label if appropriate

· The specimen must be labelled with the date of collection.

· Please note that unlabelled specimens cannot be processed and will be discarded.

Minimum data set
All samples and request forms must show at least three identical forms of identification, ie patient’s name (surname and forename or initial) and hospital number or date of birth.  The identification details on the form and sample must agree.  The request form must also show the patient’s location (destination for the report), the patient’s consultant or GP, and the name of the requesting practitioner.
It is the responsibility of the person collecting the sample to ensure it is correctly labelled.

Under no circumstances is it possible to change the details once the sample has been sent to the laboratory.
EPR/GP request barcode stickers: please try to ensure that the sticker is placed on the specimen container in such an orientation that it can be read by a bar code reader.

Specimen collection

· Use the Vacutainer system for all routine blood collections for Pathology tests.

· Follow the colour charts on page 7 for correct selection of tube and mixing guidelines

· Any doctor who is unfamiliar with the system can visit Phlebotomy at King’s College Hospital (KCH) where it can be demonstrated in routine use. 
Specimen packaging and transport

· Specimen containers must be robust and leak-proof, and not externally contaminated by the contents.

· Specimens from GP practices are collected at set times during the day and delivered to CSR.
  

· Routine specimens from patients at KCH are collected at regular intervals by the specimen porter or can be taken directly to the Central Specimen Reception (CSR) area on the ground floor of the Bessemer Wing in the Blood Sciences laboratory. The pneumatic air tube system should be used whenever possible except for blood gases and High Risk samples (see list HI-GEN-AIRTUBE displayed at Air Tube stations for full details of proscribed samples). 
  

· Urgent specimens should be taken directly to CSR, sent by the pneumatic air tube system where available or by contacting the Facilities hotline extension 1414.   
  

· Urgent out-of-hours specimens: 

· Contact appropriate duty BMS via bleep system 

· Samples must be taken directly to the laboratory. 

Courier and postal deliveries

When sending samples from an external laboratory, it is the responsibility of the requesting laboratory to ensure that the samples are packed in accordance with the current postal regulations, contain appropriate paperwork and are labelled correctly (sender and recipient).  Refer to Health & Safety 

Executive guidance: 'Safe working and the prevention of infection in clinical laboratories and similar facilities' and ‘Transport of Biological Samples’ from the department of transport.

Consultation

Patients can be referred by writing to the Consultant Clinical Immunologist.

Sample delivery

If tests are required urgently, please telephone the laboratory and discuss with a senior member of staff.

Arrange for samples to be brought directly to Immunology.

Routine samples are received via Central Specimen Reception (CSR), located on the Ground Floor of the Bessemer Wing.
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Referred samples

The Immunology Laboratory at King’s College Hospital refers certain specialist tests to other centres in the UK. Information on these specialised laboratories is kept by the Department and is available on request (See Appendix 1). 
Results

Abnormal results, which the senior staff consider significant, will be reported and may be phoned if appropriate.

If requesting results by telephone, please have the patient’s date of birth and unit number available and indicate when the sample was taken. 

Clinical Advice/Interpretation of Results

Medical and senior scientific staff will always be pleased to answer queries about the interpretation of tests.

Where appropriate, clinical comments will be made on the report. The reference range for each test is included in the report to assist with interpretation.

If unsure of the most appropriate investigation, please discuss first as tests may require specific samples (clotted blood, EDTA etc).

Volumes of blood required are variable but where possible, at least 5ml should be sent. 

The laboratory reserves the right to alter or delete requests dependant on the appropriateness of the request. It is essential that as much clinical information as possible is included in the request. Samples are retained for approximately 4 weeks should additional testing be required. Please do not request profiles of screens but specify tests required. If in doubt, please ask. 

Tests performed (a guideline)

All tests require a clotted blood sample (gold top) except those highlighted below

Daily

Anti Neutrophil Cytoplasmic Antibodies (ANCA)

Autoantibodies Group - organ specific (AAB)

Complement C3 and C4 (COMP)
Immunoglobulin Concentrations (IGS)

Rheumatoid Factor (RHM)

Serum Electrophoresis (SEP) and Immunotyping
3 times per week

T Cells CD4, CD8 (TCEL): 

EDTA SAMPLE
Lymphocyte Subsets Group (TBNK): 
EDTA SAMPLE
Bi-weekly

Anti dsDNA Antibodies (DNA)
ANCA, MPO/PR3 (ANCE) On urgent request can be done more frequently. 
Anti Glomerular Basement Membrane Antibodies (GBM) On urgent request can be done more frequently. 
Anti ENA Antibodies Group (ENA)

Anti CCP Antibodies 
Serum Free Light Chains (SFLC)

Specific Allergens (RAST)

Beta 2 Microglobulin Concentration (B2M)

Immunoglobulin E Concentration (IGE)

Immunoglobulin G Subclasses 1-4 (SCIG)

Weekly

Anti Thyroid Peroxidase Antibodies (TMIC)

Anti Tissue Transglutaminase Antibodies (TTG)

Anti Endomysial Antibodies (ENDO)

Tryptase (TRYP)
Fortnightly
Anti Cardiolipin Antibodies Group (ACL- Lupus anticoagulant is measured in haematology) 

Anti Beta 2glycoprotein 1 (B2GP)

Anti Pneumococcal Capsular Polysaccharide Antibodies Group (PNE)

Monthly

Anti Adrenal Antibodies (ADREN)

Antigenic C1 Inhibitor Concentration (C1NH)

Anti Haemophilus Influenzae Antibodies IgG (HIB)

Anti Intrinsic Factor Antibodies (IF)

Anti Neuronal Antibodies

Anti Ovarian Antibodies (OVAR)

Anti Skin Antibodies (SKAB)

Anti Striated Muscle Antibodies (STR) 

Anti Tetanus Toxoid Antibodies IgG (TET)

Diabetes Autoantibodies (DABS)

On Request

Cryoglobulins (CRYO) Sample must be kept at 37(C: CALL PORTER (1414) TO COLLECT FLASK FOR SAMPLE TRANSFER 
Clinical Synopsis
Allergy/Hypersensitivity

Brief Overview 

Allergy tests may help identify which allergens suggested by the history could cause symptoms. However, the finding of an antigen specific IgE in the serum does not prove that the antigen is responsible for the symptoms under investigation, nor does it necessarily indicate that avoidance measures will help the patient. Specific IgE testing provides similar, although not identical, information to skin testing; but may be particularly valuable in assessing some groups of patients (young children, extensive eczema/dermographism, taking antihistamines, past history of anaphylaxis). Total IgE is needed to interpret the significance of the specific IgE.

Conjunctivitis 

When the allergic reaction is strictly limited to the conjunctiva allergy tests are frequently negative. When conjunctivitis is part of a more generalised allergy, specific IgE and skin prick tests are usually positive for the causative allergen. 

Rhinitis 

Allergy tests may help distinguish allergic from vasomotor or other causes of rhinitis.

Total IgE is often in the normal range or slightly elevated.

Specific IgE may be sought to inhalant allergens: the range of allergens tested should be sensibly guided by a careful history but should generally include allergens to which most people are exposed such as cat and HDM. Investigation of seasonal rhinitis is only indicated if there is some doubt about the diagnosis or if desensitisation is being considered. The pollens involved in seasonal rhinitis or asthma are as follows: grasses (May-Sept), trees (March-May), weeds (July-Sept). There is little point in finding the exact pollen allergen unless it is intended to desensitise the patient - when skin tests are mandatory.

Asthma 

Total IgE is usually raised in extrinsic asthma where specific IgE to relevant allergens is detectable. A very high total IgE may be found in allergic bronchopulmonary aspergillosis. Specific IgE should invariably be sought against the house dust mite. Often the history will suggest the appropriate animals (cats, dogs, horses etc). IgE to Aspergillus is associated with the need for closer monitoring and maybe more intensive steroid treatment. For seasonal asthma see seasonal rhinitis.

Atopic eczema 

Total IgE is often markedly elevated in widespread disease and Specific IgE may be present at high level to allergens that cause no overt symptoms. Any positive specific IgE results therefore need careful interpretation. Specific IgE to house dust mite is often high and house dust mite allergy may exacerbate eczema in such patients.

Anaphylaxis 

Please refer all patients for full clinical assessment; laboratory tests need careful interpretation. Initial sample after resuscitation, second sample 1 -2 hours after reaction (Blood samples for mast cell tryptase taken within 1-2 hours of the reaction will be helpful to confirm that the reaction was anaphylactic.), 3rd sample 24hours later or later (when in convalescence). This last sample provides a baseline against which the other results can be compared.
Anaphylaxis and anaphylactoid reactions to drugs used in anaesthesia etc. 

Please refer the patient to the Allergy clinic for assessment.

Acute urticaria 

Total IgE and Specific IgE may help identify the causal antigen involved in type I hypersensitivity reactions.

Chronic urticaria 

Total IgE often is normal - high values should prompt further investigation.

Bronchopulmonary eosinophilia 

Total IgE, specific IgE to Aspergillus, and Aspergillus precipitins should identify cases due to hypersensitivity to the fungus.

Total IgE may be raised in association with parasitic infestation.

Positive ANCA (anti-neutrophil cytoplasmic antibodies) may point to a vasculitic cause (Churg-Strauss).

Food allergy and intolerance 

Evidence of specific IgE antibodies may be consistent with a diagnosis of food allergy, but, unfortunately, the presence of such antibodies does not prove clinical sensitivity. Elimination and food challenge testing may be more directed assessments. Laboratory immunology tests cannot help investigate non-allergic food intolerance. Referral to the clinical allergy service may be appropriate.

Other Hypersensitivity 

Farmer’s lung 

Hypersensitivity to the spores of thermophilic actinomyces may be the cause of acute disease 4-8 hours after exposure (cough, dyspnoea, malaise & fever) or chronic symptoms with progressive dyspnoea and fatigue.

Precipitins to thermophilic actinomyces (performed in virology) (Farmer’s lung) indicate exposure but are not invariably associated with disease. The diagnosis is made by a combination of clinical features, X-ray and lung function tests.

Bird fancier’s disease 

The symptoms are similar to farmer’s lung but more commonly are of the chronic type. 

Precipitins to avian proteins (performed in virology) provide good evidence of the cause of the symptoms.

Coeliac disease (Gluten sensitive enteropathy) 

The immune response in GSE is directed towards epitopes formed between tissue transglutaminase and gliadin (the alcohol soluble fraction of gluten). IgA antibodies to tissue transglutaminase (antibodies to endomysium) are found in active disease, and can be used to monitor compliance with treatment. Similar antibodies are seen in dermatitis herpetiformis. We may have to measure IgA levels to ensure that IgA deficiency (particularly common in these patients) is not causing a false negative result.

Autoimmunity

Screen 

Requests for "autoimmune screen" are not acceptable. Requests should be for specific autoantibodies as indicated by the history. 

Thyroid goitre / nodule, hypo / hyperthyroidism 

The level of antibodies to thyroid peroxidise is closely related to the degree of lymphocytic infiltration in the thyroid. Levels are raised in autoimmune thyroiditis (90% of hypo-, >60% of hyper-) and also post-viral and post-partum thyroiditis. They are far less often raised in thyroid neoplasia/nodules/cysts, but their presence does not exclude these conditions.

Adrenal failure and gonadal failure 

In the UK Addison's disease is most often due to autoimmunity; the presence of antibodies to adrenal cortex strongly indicates an autoimmune cause. There may also be antibodies to steroid producing cells of ovary and testis. A small proportion of cases of premature menopause are due to autoimmune oophoritis. Some of these patients also have adrenal failure - the same tests are done for both.

Liver autoimmunity: Autoimmune hepatitis and Primary biliary cirrhosis 

PBC and AIH are associated with characteristic autoantibodies that are helpful in classifying the hepatitis and separating autoimmune AIH from the other forms. Patterns may include antibodies to smooth muscle and/or nuclei, liver/kidney microsome antibodies in LKM-positive autoimmune hepatitis and antibodies to mitochondria in PBC. Presence of autoantibodies does not exclude a viral cause for the hepatitis.

Because of the overlap between the various different forms of hepatitis it is usually best to test for all the types of autoantibody - AMA, SMA, LKM and ANA. The profound disturbance in immune regulation, and in the normal processing of gut derived antigens will lead to characteristic changes in the levels of IgG, IgA and IgM. Serum electrophoresis may reveal lack of alpha 1 antitrypsin if this is associated with the cirrhosis.

Primary sclerosing cholangitis has no definitive serological markers, but may be associated with ANCA (anti-neutrophil cytoplasmic antibodies) or ANA or SMA.

Polyendocrine autoimmunity 

· Type 1: usually presents under 10 yrs old, m=f, hypoparathyroidism, adrenal failure and candidiasis - maybe also hepatitis, alopecia, delayed puberty, etc.

·  Type 2: adolescent/early adult, f>m, Addison's + thyroid failure, type 1 DM - maybe gonadal failure, vitiligo. 

· Type 3: older, f>>m, autoimmune thyroiditis together with DM, gastric autoimmunity (GPC, anti-IF) - maybe other such as myasthenia

Antibodies to adrenal cortex, ovary, testis, thyroid microsomes, GPC, islet cells, (+ ANF, SMA, AchR etc if indicated). The spectrum of results may help confirm the diagnosis.
Diabetes (insulin-dependent)

Type 1 Diabetes is associated with characteristic Autoantibodies tested under the umbrella term “islet cell Autoantibodies”. In most cases the clinical presentation of Type 1 diabetes is sufficiently classical that auto-antibody measurement is not required. However it is now estimated that 10% of Type 2 (maturity onset) diabetes is actually autoimmune in nature and progress to be insulin requiring. Therefore, measurement of islet cell antibodies is clinically indicated (i) when presentation is atypical and (ii) when apparent Type 2 diabetes is proving difficult to manage by diet and medication alone or is atypical (eg insulin requiring). 
Pemphigus / pemphigoid 

Blistering skin conditions may involve autoimmunity - antibodies are found to the epidermal intercellular "cement" in pemphigus, and to the epidermal basement membrane in pemphigoid. The pemphigus-like pattern is also seen in some patients with leprosy, burns, penicillin rashes, SLE, MG with thymoma, dermatomycoses, erythema multiforme etc - that of pemphigoid in herpes gestationis and epidermolysis bullosa acquisita. The appropriate investigation is anti skin antibodies.
Dermatitis herpetiformis 

Though the diagnosis of DH is based on the appearance of the rash and IgA at the dermo-epidermal junction in the dermal papillae in biopsies, the presence of IgA antibodies to endomyseum may point to the association of DH with gluten sensitivity - (see Coeliac disease). This disease cannot be diagnosed with anti skin antibody testing.
Immunological Tests in Obstetrics/Gynaecology

Recurrent foetal loss 

Mid-trimester fetal loss may be due to thrombosis of placental vessels in the anti-phospholipid syndrome (primary or associated with SLE).  The appropriate investigation is anti cardiolipin antibodies both IgG and IgM. Beta 2 Glycoprotein 1 for IgG and IgM is also available.
Gonadal failure 

This may be due to autoimmune damage to the gonads in males or females associated with antibodies to ovary, testis and adrenal cortex. This is if found with adrenocortical failure in autoimmune polyendocrinopathy type I. 

Infection & Immunodeficiency

Brief Details 

Please phone to discuss the investigation of recurrent unusual infection.

Five basic arms of defence can be considered in the fight against infection. These are represented by non-specific resistance (local barriers, neutrophils, complement), and specific resistance (B cells-antibodies; T cells- cell mediated immunity).

Recurrent infections at one site might suggest localised defects (eg recurrent pneumonia and cystic fibrosis).

Appropriate responses to persistent infection may include a neutrophil leucocytosis and hypergammaglobulinaemia, together with raised levels of acute phase reactants (CRP, complement components).

The nature of the organism responsible for recurrent infection may give valuable clues into the possible type of deficiency.

Secondary causes of immunodeficiency are more common than primary causes. Low levels of immunoglobulins might reflect decreased production (eg lymphoproliferative disorders, drugs) or increased losses (nephrotic syndrome).

Screening tests for primary immunodeficiency, if appropriate, must include neutrophil count and morphology, lymphocyte count, serum immunoglobulins, and CH50 (broad test of classical pathway function). Further tests should be directed towards the suspected arm of defence considered deficient, and might include tests of neutrophil function, assessments of functional antibodies to specific organisms already encountered (eg after immunisation), flow cytometric analysis of the different populations of T and B lymphocytes, and the measurement of other complement components.

CD4 monitoring in patients with AIDS gives information about the progress of the disease.

Malignancy

Lymphoproliferative disorders

The demonstration of paraproteins by electrophoresis is one of the criteria required for a diagnosis of multiple myeloma. Their quantification, the presence of free urinary light chains, the degree of associated immunosuppression of other immunoglobulins, and the excessive proliferation of plasma cells in the bone marrow are all laboratory indicators of a malignant paraproteinaemia. Serum levels of b2-microglobulin are useful indicators of prognosis, partly reflecting the degree of renal damage (and are raised in other causes of renal failure, malignancies, and some autoimmune disorders).

	Serum Free Light Chains 



	This test is for the quantitation of serum free light chains, both kappa and lambda.
The result will also include the Kappa: Lambda ratio.

The early identification of plasma cell dyscrasias is key to their treatment and management. “Intact” myeloma is readily detected in conventional serum electrophoresis. However, as always there are caveats to such a statement. Other forms of myeloma, light chain disease and non-secretory disease, do not exhibit monoclonal immunoglobulin in serum detectable by electrophoresis. In the case of light chain disease urine electrophoresis is the conventional diagnostic. Accurate quantitation of urinary free light chains is not without problems and hence is not an ideal tumour marker. SFLC measurement is able to detect abnormal concentrations in both of these conditions. Also difficult to detect by serum electrophoresis are cases of AL amyloidosis, where this assay has been shown to be of particular use (Reference 1).
The half-life of SFLCs is measured in hours unlike intact immunoglobulin, measured in days. This allows a rapid indication of response to therapeutic intervention. This in turn may reduce the need to continue expensive drug regimes, which have less than the desired efficacy. 


Neurological Disease

Myasthenia 

Impaired neurotransmission in Myasthenia Gravis (MG) is caused by the presence of antibodies to the acetylcholine receptor. Associated autoantibodies to skeletal muscle and thyroid microsomes are sometimes found. Though antibodies to acetylcholine receptor (AchR) are always present they are detectable in only 90%. They may be undetectable in 40% of patients with ocular myasthenia. Antibodies to striated muscle are present in 30% of patients with MG - and 60% of these will also have thymoma, this test is insufficiently reliable to help in management and is no longer performed.

Motor neuropathy 

Anti-ganglioside GM1 antibodies are present in 80% of patients with pure motor weakness with evidence of multifocal conduction block. Low titre AGA are present in some sensorimotor neuropathies, SLE, other autoimmune disease and normal controls, rare, even by comparison with MG, but increasingly seen in paroneoplastic syndrome as well. Stiff man syndrome, Axial stiffness and rigidity associated with Autoantibodies to glutamic acid decarboxylase. Screening test is GAD antibodies/islet cell antibodies (DABS) 

Paraneoplastc antibodies

Paraneoplastic syndromes are disorders of the nervous system associated with, but not directly related to a primary tumour or its metastases. They can affect the

nervous system causing a variety of central and peripheral nervous system syndromes that are often far more debilitating than the cancer itself. The paraneoplastic symptoms can develop months or even years before the cancer can be detected, with symptoms that develop rapidly over days, weeks or months rather than the expected development over years. The disability to the nervous system is often extremely severe, with effects such as ataxia, dysarthria, dysphagia and nystagmus. Paraneoplastic syndromes are immune mediated, an autoantibody produced in response to a tumour is the cause of the neurological symptoms. The screening test is neuronal antibodies (NAB).
Renal Disease

Brief Overview 

Antigen-antibody reactions are responsible for many causes of glomerulonephritis. Screens aimed at identifying humorally mediated renal disease should include measurements of serum immunoglobulins and complement components (C3, C4). CH50 may help detect primary defects of complement; it need only be tested once for each patient. Other investigations may address the underlying cause (eg ANA, rheumatoid factor in autoimmune disease, ANCA in systemic vasculitis, cryoglobulins in mixed cryoglobulinaemia).

Serum C3 levels are low in some forms of membranoproliferative glomerulonephritis, reflecting the presence of the circulating autoantibody C3 nephritic factor which binds and activates C3 convertase. Serum IgA levels may be raised in IgA nephropathies including Henoch Schönlein purpura. p-ANCA associated glomerulonephritis is the common form of necrotising crescentic glomerulonephritis, reflecting different vasculitic causes. The combination of renal and lung involvement may suggest Goodpasture's syndrome due to the presence of antibodies to the glomerular basement membrane (GBM). Serum immunoglobulins may be low in poorly selective proteinuric forms of the nephrotic syndrome (focal glomerulonephritis). 

Rheumatology/Connective Tissue Autoimmunity

Screening 

It should usually be possible to perform more directed investigations, but for second line investigation of PUO or high ESR/CRP it may be helpful to consider systemic autoimmune disease by screening for antinuclear antibodies (ANA), rheumatoid factor (RF), and raised immunoglobulins. If a positive ANA is found, we would investigate the specificity of the antibody binding further, as described below. Low autoantibody titres are usually not significant. 
Although rheumatoid factor is often taken as an indicator of RA it is raised in 15% of the population without RA following chronic inflammation or infection and is not raised in 15% of adult RA, 95% of juvenile RA. Anti-CCP is now an essential first line investigation in patients suspected of having rheumatoid arthritis (RA). Unlike rheumatoid factor anti-CCP is found only in patients with RA. Rheumatoid factor is not specific for RA as it is found in patients with other autoimmune and infective disorders. Anti-CCP is said to be present early in the disease progression and as such offers the opportunity for early therapeutic intervention. There is some evidence to suggest that those patients presenting with moderate to high levels of anti-CCP are at greater risk of early erosive disease.
SLE 

Criteria for the diagnosis of SLE include antinuclear antibodies (ANA), antibodies to ds-DNA, antibodies to extractable nuclear antigens (ENA)(particularly antibody to the Sm antigen), and anticardiolipin antibodies. The pattern of antinuclear antibody staining and the presence of particular groups of serum antibodies may be associated with different clinical patterns of disease activity.

Other typical immunological findings include raised serum IgG, and low serum complement levels (C3, C4, CH50), as well as the presence of rheumatoid factor, and other autoantibodies. C4 levels (and ESR) are of some help in monitoring disease activity.

Sjögren's syndrome

There may be considerable overlap with other autoimmune disorders, including SLE. Characteristically antinuclear antibodies and antibodies to extractable nuclear antigens (particularly antibodies to Ro or SSA, and antibodies to La or SSB) are found. Rheumatoid factor and raised immunoglobulins (particularly IgG1 subclass) may be found. 

Scleroderma / systemic sclerosis 

The pattern of antinuclear antibody may help define this group (e.g. presence of anti-centromere antibody associated with the CREST syndrome). Other antibodies to extractable nuclear antigens (particularly antibodies to Scl70) may be found. 

Polymyositis / dermatomyositis 

Antinuclear antibodies are common and antibodies to extractable nuclear antigens (particularly antibodies to Jo-1) are seen in >30% patients, especially those with pulmonary fibrosis. 

Mixed connective tissue disease 

The presence of autoantibodies to antinuclear antibodies and to extractable nuclear antigens (particularly antibodies to RNP), without other lupus markers, may support this clinical diagnosis. 

Primary antiphospholipid antibody syndrome 

Recurrent thrombosis (or fetal loss) may be associated with antibodies to phospholipids including cardiolipin. Related antiphospholipid antibodies include the lupus anticoagulant. Cardiolipin antibodies may be found in other autoimmune disorders, particularly SLE. Coagulation investigations (ordered from haematology) are also useful in diagnosis.

Vasculitis

Brief Overview 

The term vasculitis refers to inflammation of blood vessels, and represents a heterogeneous group of clinical disorders. Immunopathological mechanisms may be involved in primary (eg Wegener's) and secondary vasculitides (eg infection, neoplasia, connective tissue disease, cryoglobulinaemia). 

Small vessel (hypersensitivity) vasculitis 

Infection, drugs, foreign proteins (as examples) may be causal factors in a vasculitis affecting predominantly the skin. Immunological findings may sometimes include raised ESR/CRP, depressed levels of complement factors suggesting consumption, and the presence of antinuclear antibodies and rheumatoid factor (low titre). General screening tests for vasculitis should also include serum immunoglobulins, and ANCA (see below).

If there is evidence for more extensive visceral involvement, one of the primary systemic vasculitides may be involved (see below). Alternatively, the vasculitis may be secondary to autoimmune disease (eg SLE, chronic active hepatitis - see earlier section), neoplasia (eg lymphoma), cryoglobulinaemia (these are immunoglobulins that form precipitates in the cold).

Primary systemic vasculitides 

Some forms of systemic vasculitis are strongly associated with circulating antibodies to neutrophil cytoplasmic antigens (ANCA). In Wegener's Granulomatosis, (WG) (lung, renal) there is a diffuse cytoplasmic pattern (c-ANCA), as well as polyclonal elevations of IgG, IgA, IgE, and raised CRP. ANCA's with a perinuclear pattern (p-ANCA) are seen in some patients with polyarteritis nodosa, (PAN) (weight loss, musculoskeletal, renal), and Churg-Strauss ("asthma", eosinophilia, hypocomplementemia, raised IgE). Both types of ANCA may be seen in microscopic polyarteritis, (MPA) (clinical overlap between classic PAN and WG). Atypical forms of ANCA reactivity may be seen in association with Henoch-Schönlein Purpura (sometimes IgA raised), Kawasaki's syndrome, and in other autoimmune disorders (eg SLE, ulcerative colitis). 

Hereditary angio-oedema  

Recurrent abdominal pain and/or deep subcutaneous swellings without urticaria (particularly occurring after minor trauma), often with family history, may indicate HAE. C4 and C1 inhibitor will be low. Uncommonly there may be normal C1INH level with defective function. If C4 is very low without other explanation and C1INH normal, C1INH function will be measured. 

Acquired C1INH deficiency 

Consumption/inactivation of C1INH may occur in SLE and lymphoproliferative disease. This may lead to episodes of angio-oedema as with the inherited form. C1q is low in acquired C1INH deficiency but usually normal in HAE.

Clinical Immunology Tests

In general, extra tests may be requested within 4 weeks of the sample being collected. The Immunology laboratory can be contacted to request routine additional tests. The Duty Immunologist must be contacted if other tests are required and any special requirements can be discussed. Note: multiple tests can be ordered on some samples.
	Test
	Sample Type
	Requirements
	Turnaround time
	Reference range
	Notes/limiting factors

	Immunoglobulin G concentration


	Clotted (gold top vacutainer)
	4 mls
	2 days
	6.34 – 18.11 g/L
	Adult ranges given. Paediatric ranges on request

	Immunoglobulin A concentration


	Clotted (gold top vacutainer)
	4 mls
	2 days
	0.87 – 4.12 g/L
	Adult ranges given. Paediatric ranges on request

	Immunoglobulin M concentration


	Clotted (gold top vacutainer)
	4 mls
	2 days
	0.53 – 2.23 g/L
	Adult ranges given. Paediatric ranges on request

	IgG 1 Concentration


	Clotted (gold top vacutainer)
	4 mls
	6 days
	3.2– 10.2g/L
	Adult ranges given. Paediatric ranges on request

	IgG 2 Concentration


	Clotted (gold top vacutainer)
	4 mls
	6 days
	1.2 – 6.6 g/L
	Adult ranges given. Paediatric ranges on request

	IgG 3 Concentration


	Clotted (gold top vacutainer)
	4 mls
	6 days
	0.2 – 1.9 g/L
	Adult ranges given. Paediatric ranges on request

	IgG 4 Concentration


	Clotted (gold top vacutainer)
	4 mls
	6 days
	<1.3 g/L
	Adult ranges given. Paediatric ranges on request

	Complement C3 concentration


	Clotted (gold top vacutainer)
	4 mls
	2 days
	0.70 – 1.65 g/L
	EDTA plasma is accepted

	Complement C4 concentration


	Clotted (gold top vacutainer)
	4 mls
	2 days
	0.16 – 0.54 g/L
	EDTA plasma is accepted

	Rheumatoid Factor


	Clotted (gold top vacutainer)
	4 mls
	2 days
	<20 IU/ml
	EDTA plasma is accepted

	Beta 2 microglobulin concentration
	Clotted (gold top vacutainer)
	4 mls
	6 days
	< 2.4 mg/L
	EDTA plasma is accepted

	Serum Free Light Chains -
Kappa
	Clotted (gold top vacutainer)
	4 mls
	6 days
	 3.3 -19.4 mg/L


	

	Serum Free Light Chains -
Lambda
	Clotted (gold top vacutainer)
	4 mls
	6 days
	 5.71 – 26.3 mg/L
	

	Antigenic C1 inhibitor concentration


	Clotted (gold top vacutainer)
	4 mls
	14 days
	0.15 – 0.35 g/L
	

	Immunoblobulin E Concentration
	Clotted (gold top vacutainer)
	4 mls
	6 days
	0 – 81 kU/ L
	Adult ranges given. Paediatric ranges on request

	Cryoglobulins
	Clotted (gold top vacutainer). special handling required
	4 mls
	14 days
	
	Samples must be taken and clotted at 37ºC. Obtain a thermos flask from the laboratory. Samples will not be accepted otherwise



	 Protein Electrophoresis (EP + IGS +TP (SEP group))

	Clotted (gold top vacutainer)
	4 mls
	3 days
	
	Immunotyping and Immunofixation are requested after screening as appropriate and may increase turnaround time.

	Lymphocytes % (CD 3)


	EDTA
	4mls
	2 days
	56 – 86 %
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	CD3 Lymphocytes Absolute Counts


	EDTA
	4mls
	2 days
	723 – 2737 cells/ml
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	CD4 Lymphocytes %


	EDTA
	4mls
	2 days
	33 – 58 %
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	CD4 Lymphocytes Absolute Counts


	EDTA
	4mls
	2 days
	404 -1612 cells/ml
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	CD8 Lymphocytes %


	EDTA
	4mls
	2 days
	13 -39 %
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	CD8 Lymphocytes Absolute Counts


	EDTA
	4mls
	2 days
	220 -1129 cells/ml
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	B Cells (CD19)%


	EDTA
	4mls
	2 days
	5 – 22 %
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	B Cells Absolute Counts
	EDTA
	4mls
	2 days
	86 – 616 cells/ml
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	NK cells %


	EDTA
	4mls
	2 days
	5 – 26 %
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	NK Cells Absolute Counts


	EDTA
	4mls
	2 days
	84 – 724 cells/ml
	Blood must be tested within 48 hours of being drawn. Blood should not be refrigerated at any time.

	Anti Pnuemococcal Capsular Polysaccharide  antibodies (Total IgG and IgG2)


	Clotted (gold top vacutainer)
	4 mls
	28 days
	None, to be interpreted in the light of clinical details
	These tests are used to investigate a vaccine response. A pre immunisation sample and one 6 weeks post vaccination is ideal

	Anti Haemophilus Influenzae (IgG) antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	>0.14 g/L
	These tests are used to investigate a vaccine response. A pre immunisation sample and one 6 weeks post vaccination is ideal

	Anti Tetanus Toxoid Antibodies (IgG)


	Clotted (gold top vacutainer)
	4 mls
	28 days
	>0.14 g/L
	These tests are used to investigate a vaccine response. A pre immunisation sample and one 6 weeks post vaccination is ideal

	Anti Nuclear antibodies including centromere


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	

	Anti Smooth Muscle antibodies


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	

	Anti Mitochondrial antibodies


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	

	Anti Gastric Parietal Cell antibodies


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	

	Anti Liver, Kidney Microsomal antibodies


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	

	Anti mitochondrial antibodies M2 confirmatory test
	Clotted (gold top vacutainer)
	4 mls
	6 days
	
	Requested by the laboratory to confirm findings on the Autoantibody screen

	Anti LKM-1 confirmatory test
	Clotted (gold top vacutainer)
	4 mls
	6 days
	
	Requested by the laboratory to confirm findings on the Autoantibody screen

	Anti Liver Cytosol-1 confirmatory test
	Clotted (gold top vacutainer)
	4 mls
	6 days
	
	Requested by the laboratory to confirm findings on the Autoantibody screen

	Anti Soluble Liver antigen confirmatory test
	Clotted (gold top vacutainer)
	4 mls
	6 days
	
	Requested by the laboratory to confirm findings on the Autoantibody screen

	Anti Striated Muscle antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	

	Anti Skin antibodies


	Clotted (gold top vacutainer)
	4 mls
	14 days
	
	

	Anti Adrenal antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	

	Anti Ovarian antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	

	Anti Neuronal antibodies
	Clotted (gold top vacutainer)
	4 mls
	14 days
	
	

	Anti-Hu
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	Requested by the laboratory to confirm findings on the Neuronal screen

	Anti-Yo (Purkinji cell)
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	Requested by the laboratory to confirm findings on the Neuronal screen

	Anti-Ri
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	Requested by the laboratory to confirm findings on the Neuronal screen

	Anti-Ta/PNMA2
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	Requested by the laboratory to confirm findings on the Neuronal screen

	Amphiphysin Antibody
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	Amphipysin can be requested as an individual test

	CV2/CRMP-5
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	

	Anti Thyroid Peroxidase antibodies


	Clotted (gold top vacutainer)
	4 mls
	6 days
	<60 IU/ml
	

	Anti dsDNA antibodies


	Clotted (gold top vacutainer)
	4 mls
	4 days
	<10 IU/ml
	

	Anti CCP antibodies


	Clotted (gold top vacutainer)
	4 mls
	6 days
	<7 U/ml
	

	Anti ENA Screen includes Anti Ro(SSA), La (SSB), Sm, RNP, Jo1, Scl70 
	Clotted (gold top vacutainer)
	4 mls
	4 days for screen

10 days for characterisation
	
	An initial screen is performed and then individual ENA’s if this screen is Positive

	Anti Cardiolipin antibodies IgG 


	Clotted (gold top vacutainer)
	4 mls
	14 days
	<10 U/ml
	

	Anti Cardiolipin antibodies IgM
	Clotted (gold top vacutainer)
	4 mls
	14 days
	<10 U/ml
	

	Anti Beta 2 glycoprotein 1 IgG
	Clotted (gold top vacutainer)
	4 mls
	14 days
	<10 U/ml
	

	Anti Beta 2 glycoprotein 1 IgM
	Clotted (gold top vacutainer)
	4 mls
	14 days
	<10 U/ml
	

	ANCA Immunofluorescence Screen


	Clotted (gold top vacutainer)
	4 mls
	2 days
	
	Inconclusive and positive results are confirmed with MPO and PR3 testing

	Anti MPO Antibodies


	Clotted (gold top vacutainer)
	4 mls
	5 days
	<7 U/ml
	

	Anti PR3 Antibodies


	Clotted (gold top vacutainer)
	4 mls
	5 days
	<7 U/ml
	

	Anti Glomerular Basement Membrane Antibodies


	Clotted (gold top vacutainer)
	4 mls
	6 days
	<7 U/ml
	

	Coeliac Screen (IgA + TTG)
	Clotted (gold top vacutainer)
	4 mls
	6 days
	
	Endomysial IgA is requested following a Positive TTG result.

	Anti Tissue Transglutaminase antibodies


	Clotted (gold top vacutainer)
	4 mls
	6 days
	<7 U/ml
	Ttg is an IgA antibody and cannot be measured in patients with IgA deficiency. Endomysial IgG is performed on these samples

	Anti Endomysial Antibodies (Ttg positive patients and IgG Endomysial antibodies for IgA deficient patients)
	Clotted (gold top vacutainer)
	4 mls
	10 days
	
	

	Anti Intrinsic factor Antibodies
	Clotted (gold top vacutainer)

	4 mls
	10 days
	
	

	Diabetic Screen (DABS)includes GAD, Insulin and IA2 Antibodies
	Clotted (gold top vacutainer)
	4 mls
	28 days
	
	

	Anti Glutamic Acid Decarboxylase Antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	0 – 2.5 U/ml (0-18 yrs)

0 – 3.5 U/ml (Adult) 
	

	Anti Insulin antibodies


	Clotted (gold top vacutainer)
	4 mls
	28 days
	0 – 0.3 U/ml
	

	Anti IA2 antibodies
	Clotted (gold top vacutainer)
	4 mls
	28 days
	0 – 0.35 U/ml (0-18 yrs)

0 – 0.65 U/ml (Adult)
	


	Test
	Sample type
	Requirements
	Turnaround time
	Reference range
	Notes/limiting factors

	Immunolglobulin E concentration


	Clotted (gold top vacutainer)
	4 mls
	6 days
	0 – 81 kU/ L
	Adult ranges given. Paediatric ranges on request

	Specific Allergens (RAST)


	Clotted (gold top vacutainer)
	4 mls
	4 days but 15 days for allergens not in stock
	
	All allergens in the Phadia catalogue are available.

	Tryptase


	Clotted (gold top vacutainer)
	4 mls
	6 days
	2-14 ug/L
	3 samples are required:

1 at within an hour of the reaction, 1 at 3-6 hours post reaction and a 24hr post reaction sample. Results cannot be interpreted without this baseline sample.


Appendix 1: List of Referred samples
	Referred Test 


	Referral Centre

	Type I Cytokines
	Addenbrooke's Hospital
Immunology Department
Cambridge


	Anti 21 hydroxylase abs
FIRS Laboratories
Parc ty Glas

Llanishen
	FIRS Laboratories
Parcty Glas

Cadsiff

	CD4 / CD8 Spectratyping
	Southampton Molecular Pathology
Duthie Building

Mailpoint 225

	Anti Basal Ganglia abs
	Queen’s Square
Neuroimmunology Lab

London

	Anti C1Q antibodies
	Sheffield PRU
Immunology Department

Sheffield

	Acetylcholine Receptor abs
	Barts and the London
Immunopathology Department

London

	Adenosine deaminase
	ST Thomas Hospital 
Purine Lab
London

	Anti ganglioside abs (GM1, GQ1b)
	Immunology Department

Churchill Hospital 
Oxford

	Anti GM1, GM2, GM3, GA1 GD1a GD1b GT1b GQ1b GD3 and sulphatides
	Neurology Department
Institute of neurological Sciences

Glasgow

	Complement Alternate pathway function
	Bart's and the London
Immunopathology Department

London

	Anti Aquaporin 4
	Immunology Department

Churchill Hospital 
Oxford

	Anti-Synthetase antibodies
	Royal Free Hospital
Clinical Immunology

London

	B2M on foetal urine
	St George's PRU
Dept of Immunology,

Central Reception

London

	Myositis Specfic ENA
	Prof Neil McHugh

Bath Institute for Rheumatic Disease
Bath

	C1Q levels
	Bart's and the London
Immunopathology Department

London

	C3 Nephritic factor
	Sheffield PRU
Immunology Department

Sheffield

	CD40 Expression/ Ligand
	Great Ormond Street Hospital
Immunology Lab, level 4 CBC

London

	Candida Stimulation for lymphocyte function
	Immunology Department

Heartlands Hospital

Birmingham

	CD3 Stimulation for lymphocyte function
	Immunology Department

Heartlands Hospital

Birmingham

	Complement Classical Pathway function
	Bart's and the London
Immunopathology Department

London

	Centromere Protein B
	Royal Free Hospital
 Immunology Department
Londpn

	Functional C1inhibitor
	Bart's and the London
Immunopathology Department

London

	Histone antibodies
	Sheffield PRU
Immunology department

Sheffield

	Interferon gamma
	Addenbrooke's Hospital
Immunology Department

Cambridge

	Immunoglobulin D levels
	Sheffield PRU
Immunology Department

Sheffield

	Insulin Receptor antibodies
	Sheffield PRU
Immunology Department

	Lymphocyte Function
	Immunology Department

Heartlands Hospital
Birmingham

	Myelin associated glycoprotein antibodies
	Queens Square Hospital
Neuroimmunology Lab

London

	Mannan binding lectin
	Great Ormond Street Hospital
Immunology Lab, level 4 CBC

London

	Mannan binding lectin
	Sheffield PRU
Immunology Department

Sheffield

	Muscle Specific Kinase Abs.


	Immunology Department

Churchill Hospital 
Oxford 

	Nitro tetrazolium blue test
	Great Ormond Street Hospital
Immunology Lab, level 4 CBC

London

	NMDA Receptor Antibodies


	Immunology Department

Churchill Hospital 
Oxford

	Neutrophil Panel (CD11 and CD18)
	Great Ormond Street Hospital
Immunology Lab, level 4 CBC

London

	Perforin Expression
	Great Ormond Street Hospital
Immunology Lab, level 4 CBC

London

	PHA stimulation for lymphocyte function
	Immunology Department

Heartlands Hospital

Birmingham

	Purine neucleotide phosphatase
	ST Thomas Hospital 
Purine Lab
London

	PPD Stimulation for lymphocyte function
	Immunology Department

Heartlands Hospital

Birmingham

	RAG 1/2 Gene Sequencing
	Great Ormond Street Hospital Molecular Genetics
London

	Retinol Binding protein
	Sheffield PRU

Immunology Department

	SAP Expression
	Great Ormond Street Hospital
Immunology Lab, Level 4 CBC

London

	Serotype Specific Pneumococcal antibodies
	Papworth Hospital
Immunopathology Department

Cambridge

	T cell Clonality Studies

	Southampton Molecular Pathology
Duthie building

Mailpoint 225

Southampton

	T Spot TB IGRA Assay
	Oxford Diagnostic Laboratories

94C Milton Park

Abingdon

Oxfordshire

OX14  4RY

	Thyroid stimulating hormone receptor antibodies
	St George's PRU
Immunology Depart

Central Reception

	Urine Electrophoresis
	St George's PRU
Immunology Department
Central Reception

	Voltage gated calcium channel antibodies
	Immunology Department

Churchill Hospital 
Oxford

	Voltage gated potassium channel abs
	Immunology Department

Churchill Hospital 
Oxford

	X linked agammablobulineamia
	Great Ormond Street Hospital
Immunology Lab, Level 4 CBC

London
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