SAMPLE REQUIREMENTS AND REFERENCE RANGES

	ANALYTE


	SPECIMEN TYPE
	VOLUME REQUIRED
	TURN AROUND TIMES
	Stability
	ADULT REFERENCE RANGE

 OR THERAPEUTIC RANGE



	Adrenaline

Investigation of neuroblastoma in children 

(NB metanephrines now measured to investigate phaeochromocytomas in adults)
	fresh random urine in plain container from children
	
	 sent away 

(St James’s)


	Acidify fresh urine sample immediately, then stable for 7 days (Willemsen et al Clin Chem. 2007)
	0-1yr      0-0.08 mol/mmol creatinine

1-16 yrs  0-0.08 mol/mmol creatinine

>16 yrs   0-0.03 mol/mmol creatinine

	Adrenocorticotrophin (ACTH)

Second line test for adrenal & pituitary disorders
	plastic EDTA
(put on ice)
	2.5mL
	sent away 

(St James’s)


	Samples require immediate centrifugation and freezing (Reisch et al Clin Chem 2006)
	9-52ng/L (contact lab)

	Alanine aminotransferase (ALT)

Increased levels indicate liver cell damage of any cause
	serum
	5mL
	6 hours
	7 days (manufacturers data)
	F = 0-34 IU/L  (Pregnant 0-27 IU/L)

M = 0-45 IU/L 

	Albumin

Low levels may be due to kidney/GI loss, low synthesis, dietary, over hydration or redistribution
	serum


	5mL
	6 hours
	7 days
(manufacturers data)
	35-50 g/L



	Albumin:creatinine ratio (ACR or urine microalbumin)

An indicator of the development of renal damage in patients with diabetes and other conditions. 
	Early morning “first pass” urine is preferred but otherwise a random urine
	20mL
	1 day
	7 days
(manufacturers data)
	Patients with diabetes mellitus

F = 0 - 3.5 mg/mmol creatinine

M = 0 - 2.5 mg/mmol creatinine

Non-diabetics

<30 mg/mmol creatinine

	Alcohol (blood)

Assessment of ethanol levels
	blood (fluoride)
	2.5mL
	3 days
	3 days
(manufacturers data)
	nil



	Alcohol (urine)

Assessment of ethanol levels
	random urine
	20mL
	1 day
	3 days
(manufacturers data)
	nil



	Aldosterone

Measured with renin for diagnosis of Conn’s syndrome
	serum
	5mL
	sent away

(St James’s)
	3 days at 4C (Evans et al Clin Biochem 2001)
	100-450 pmol/L



	Aldosterone:renin ratio
Random sampling for these hormones gives a ratio which is used as an initial screen for primary hyperaldosteronism
	lithium heparin (both renin & aldosterone measured with one full tube)
	5mL

(send to lab at room temperature within 20min)
	sent away

(St James’s)
	Renin must be frozen immediately to preserve sample
	see report

	Alkaline Phosphatase (ALP)

Commonly elevated in bone and liver disease. (Naturally elevated in pregnancy and children)
	serum
	5mL
	6 hours
	7 days
(manufacturers data)
	30-130 IU/L (adult)

age related

122-386 IU/L (pregnant)

	Alkaline Phosphatase

isoenzymes
Identification of source of elevated ALP (liver, bone, placenta or intestine)
	serum
	5mL
	7 days
	7 days
(manufacturers data)
	see report



	Alpha-1-antitrypsin

Evaluation of COAD, emphysema and liver disease
	serum
	5mL
	6 days
	7 days
(manufacturers data)
	1.1-2.1 g/L

(age related)



	Alpha fetoprotein (AFP)

Assessment of liver disease or as tumour marker for hepatic or germ cell malignancy
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	0-5 KU/L 



	17-alpha-hydroxyprogesterone

Diagnosis of CAH due to 21 hydroxylase deficiency. (Measure in follicular phase of menstrual cycle)
	serum
	5mL
	sent away

(St James’s)


	7 days (personal communication)
	F = <12.0 nmol/L (Adults)

M = 2.0-9.0 nmol/L (Adults)

(age related for children))



	Aluminium

Monitored in patients with renal failure who are on dialysis. Avoid contamination
	plasma (heparin)
	10mL
	sent away

(St James’s)
	7 days (data from St James’)
	0-1.85 mol/L (contact laboratory for special heparin tube required.

Empty tube from same batch also needed as a blank)

	Amphetamines
Screen to detect the presence of amphetamines in urine
	random urine
	20mL
	2 days
	7 days
(manufacturers data)
	Positive result if above cut-off of 500 g/L. If the screen is positive further chromatography is performed to check if amphetamines are present. This chromatography will also detect the presence of ecstasy

	Amino Acids

Diagnosis of disorders of amino acid metabolism 
	random urine
	20mL
	Run at York every week, abnormalities confirmed by Leeds.
	Sample should be received within 24hrs and then de-salted in lab
	normal pattern



	ammonia

Assessment of toxic levels produced by amino acid metabolism in children with certain metabolic disorders and in patients with liver failure
	plasma (EDTA)
	2.5mL
	28 hours
	Sample should be received within 30 minutes for analysis / freezing.
	Up to 1 month of age  = 10-100 mol/L

Above 1 month of age = 10-47 mol/L



	Amylase (serum)

Raised in pancreatitis 
	serum
	5mL
	3 hours
	7 days
(manufacturers data)
	<101 IU/L



	Amylase (urine)

Increased up to 7-10 days after an attack of pancreatitis
	24hr urine in plain container or random urine
	24hr collection or 10mL
	1 day
	7 days
(manufacturers data)
	<390 IU/24hr

<460 IU/L



	Androstenedione

Assessment of androgen disorders in females
	serum
	5mL
	sent away

(St James’s)
	7 days (Kushnir et al clin chem. 2010)
	see report

	Angiotensin converting

enzyme (ACE)
Monitoring sarcoidosis 
	serum
	5mL
	6 days
	7 days
(manufacturers data)
	8-65 U/L (adults)



	Antiepileptic drugs (AED)

Monitor therapy and toxicity
	serum
	5mL
	5 hours
	7 days
(manufacturers data)
	see report TIMING AFTER DOSE IMPORTANT

	Aspartate aminotransferase (AST)

Raised in liver and muscle damage
	serum
	5mL
	5 hours
	7 days
(manufacturers data)
	F = 0-31 IU/L

M = 0-35 IU/L



	Base excess

The mmol of bicarbonate above or below normal base buffer level. (see blood gases)

Measured on blood gas analysers
	anaerobic heparin arterial blood
	
	
	NA
	

	Bence-Jones protein (BJP)

Monoclonal immunoglobulin free light chain in urine
	fresh urine
	20mL
	Analysis performed twice a week
	7 days
(manufacturers data)
	not detectable



	Benzodiazepines

Screen to detect the presence of benzodiazepines in urine
	random urine
	20mL
	2 days
	7 days
(manufacturers data)
	Positive result if above cut-off of 200g/L.

	Beta 2 microglobulin

Single most prognostic indicator of myelomatosis
	serum
	5mL
	Samples run daily
	3 days
(manufacturers data)
	0.8-2.4 mg/L

	Bicarbonate

Reflects metabolic acid /base change (see blood gases)
	anaerobic heparin arterial blood
	
	
	NA
	

	Bicarbonate (Total CO2)

Sum of bicarbonate ion concentration plus dissolved carbon dioxide
	serum
	5mL
	5 hours
	12 hours
(manufacturers data)
	22-29 mmol/L



	Bile acid 

Measured in cholestasis of pregnancy. Bile acids increase after a meal so sample should be taken after overnight fast.
	fasting serum
	5mL
	4 days
	7 days
(manufacturers data)
	<14 mol/L


	Bilirubin

Raised in haemolysis, hepatocellular damage and biliary obstruction & Gilbert’s syndrome
	serum
	5mL
	6 hours
	7 days
(manufacturers data)
	<21 mol/L

Also age related in neonates (see report)

	Bilirubin (conjugated)

Elevated in hepatocellular damage or biliary obstruction
	serum
	5mL
	6 hours
	3 days
(manufacturers data)
	<4 mol/L



	Bilirubin (neonatal)

Spectrophotometric method only for infants <3 months old (since caretenoids cause positive interference)
	Paediatric lithium heparin
	Measured on SCBU
	6 hours
	NA
	

	Biotinidase

Enzyme involved in recycling biotin (an essential vitamin co-factor) used by carboxylase enzyme in fat, carbohydrate and protein metabolism
	Lithium heparin (samples must be delivered to laboratory immediately)
	1mL
	Sent away (St James’s)
	Sample must be frozen at -20c ASAP
	4.4-12.0 nmol/min/mL

	Blood gases

Indicate arterial acid/base status

Measured on blood gas analysers (see blood gases)
	anaerobic heparin arterial blood
	 
	 
	NA
	

	NT-pro BNP (Brain Natriuretic Peptide)

Increased in cardiac failure and ventricular hypertrophy.
	Lithium heparin

(Samples must be received Monday to Thursday only)
	5mL
	5 days
	3 days (manufacturers data) prior to freezing
	see report

	Caffeine
Therapeutic drug monitoring in the neonate
	Serum  

(white top tube also acceptable)
	1mL
	sent away

(Harrogate)
	Stable at RT for 24hrs, then freeze (-20) Alvi et al (J Chromatogr Sci 2011)
	5-20 mg/L 

(Target range for neonate)

	Calcitonin

Useful in the diagnosis and monitoring of medullary carcinoma of the thyroid
	Serum. Put tube in ice, deliver immediately to laboratory
	5mL
	sent away

(Hammersmith)
	Sample must be frozen immediately
	F <5.5 ng/L 

M <18.9 ng/L

see report - contact laboratory

	Calcium (ionised)

The free and physiologically active component
	serum sample. (un-cuffed sample, full tube with no air bubbles). Samples taken on wards should be analysed by medical/nursing staff on blood gas analysers
	
	1 day
	Must be tested immediately after opening sample lid.
	contact laboratory

1.12-1.32 mmol/L



	Calcium (total)

Sum of the free and protein bound calcium (particularly dependent on albumin concentration)
	serum
	5mL
	6 hours
	7 days
(manufacturers data)
	2.2-2.6 mmol/L

2.0-2.7 mmol/L up to 1 month old

2.2-2.7 mmol/L 1 month – 16 years



	Calcium (urine)

Used to assess significance of raised serum calcium and in renal stone disorders
	24h urine in acid
	
	1 day
	4 days
(manufacturers data)
	2.5 - 7.5 mmol/24h



	Calcium:creatinine ratio


	Fasting urine
	5mL
	1 day
	4 days
(manufacturers data)
	Adult range = 0.27-0.46 mmol/mmol
Age    


Ca/Cr(mmol/mmol)  

0-1yrs


<1.50

1 - <2


<1.25

2 - <5


<1.00

5- <10


<0.70

10-18


<0.60

Also see report

	Calculus

Identification of components of stone
	dry specimen
	
	16 days
	NA
	see report



	Calprotectin (faeces)
Marker of inflammatory bowel disease
	random faeces
	
	12 days
	6 days at 4C prior to freezing.
(manufacturers data)
	0-50 g/g faeces

	Cannabis
Screen for the presence of cannabis metabolites in urine
	random urine
	20mL
	2 days
	7 days
(manufacturers data)
	Positive result if above cut-off of 50 g/L

	Carbamazepine

Measured to check therapeutic levels and compliance. May be a cause of hyponatraemia
	pre-dose serum


	5mL
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	7 days
(manufacturers data)
	4-12 mg/L

	Carboxyhaemoglobin

Measures % of carbon monoxide bound to Haemoglobin
	whole blood (EDTA)
	2.5mL
	1 day
	7 days
(Hampson Am J Emerg Med 2008)
	<1.5% in non-smokers, 1.5-5.0% in smokers



	Carcinoembryonic antigen (CEA)

Tumour marker, not diagnostic, useful to detect recurrence.

Levels between 5-10g/L may be found in smokers and liver disease
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	0-5 g/L

	Carnitine and acylcarnitine (whole blood)
Co-factors involved in free fatty acid and acyl CoA transport across membranes. Deficient in some inborn diseases (eg MCAD)
	Guthrie card
	4 blood spots
	Sent away (St James’s)
	7 days (Finderhut et al Anal Chem 2009)
	See report

	-carotene
Investigation of Vit A deficiency or toxicity. Also screen for malabsorption
	Serum (keep in dark)
	5mL
	sent away 

(St Helier Hospital)
	Sample must be separated and frozen immediately
	0.19-1.58 mol/L

	Catecholamines (random urine) Children only

Diagnosis of Neuroblastoma. HMMA and VMA ratio to creatinine measured
	Random urine in plain container. MUST be delivered to laboratory as quickly as possible
	25mL
	sent away 

(St James’s)
	Acidify immediately, then stable for 7 days (Willemsen et al Clin Chem. 2007)
	See report (age related)

	Ceruloplasmin

Copper binding serum protein.

Diagnosis of Wilson’s disease
	serum
	5mL
	Samples run twice a week
	3 days
(manufacturers data)
	0.16-0.33 g/L

(adult)

	Chloride

Only measured in some circumstances - contact laboratory
	serum
	5mL
	4 hours
	7 days
(manufacturers data)
	95-108 mmol/L

	Chloride (urine)

Only measured in some circumstances - contact laboratory
	urine
	random or 24hr urine
	1 day
	7 days
(manufacturers data)
	170-250 mmol/24hr

170-250 mmol/L



	Cholesterol

Used to assess individual future risk of CVD (see BNF)
	serum
	5mL
	8 hours
	7 days
(manufacturers data)
	

	HDL Cholesterol

Used to assess individual future risk of CVD (see BNF)
	serum
	5mL
	8 hours
	7 days
(manufacturers data)
	F = >1.1 mmol/L

M = >0.9 mmol/L

	LDL Cholesterol

Calculated parameter from total cholesterol and triglyceride in fasting sample.
	serum
	5mL
	8 hours
	7 days
(manufacturers data)
	Ideal <3.0 mmol/L

	Cholinesterase

Measured in cases suspected of anaesthetic sensitivity and in suspected organophosphate poisoning. Method is interfered by relaxants. Family studies needed on positives. Avoid haemolysis
	whole blood (EDTA)
	2.5mL
	sent away

(Bristol)
	Must be received by Bristol within 48hours
	3700-11500 IU/L



	Chromium
Measured when stainless steel prosthetic implants may be deteriorating and also in cases of possible toxicity.
	whole blood (EDTA)

Must be the second or later sample drawn to minimise contamination from stainless steel needle
	2.5mL
	sent away

(Guildford)
	7 days

 (ACGIH Cincinnati, 2009.)
	<9.62 nmol/L

(MHRA guidelines <134 nmol/L)

	Chromogranin A
Elevated levels seen in neuroendocrine tumours.
	fasting plasma Lithium heparin with Trasylol

(contact laboratory for tube)
	5mL
	sent away

(Hammersmith)
	Sample must be frozen immediately

	0-60 pmol/L

	Chromogranin B

Elevated levels seen in neuroendocrine tumours.
	fasting plasma Lithium heparin with Trasylol

(contact laboratory for tube)
	5mL
	Sent away

(Hammersmith)
	Sample must be frozen immediately


	0-150 pmol/L

	Ciclosporin

Monitoring for therapeutic and toxic levels. Marked inter-individual variation. Absorption variable from GI tract, 30% peak 1-8h after oral administration
	whole blood EDTA

(trough level)
	2.5mL
	5 days
	7 days at 4C (manufacturers instructions)
	Therapeutic range is patient specific


	Citrate (urine)

Important for urinary stone prevention
	24h urine in acid
	
	11 days
	Stable acidified for >7 days (Keevil et al Ann Clin Biochem 2003)
	1.68-6.45 mmol/24h



	Clobazam

Monitoring therapy and toxicity
	serum
	5mL 
	sent away

(Guy’s)
	7 days 

(Data from TDM Unit, Charlfont)
	0-200 g/L



	Clozapine   (Clozaril)

Must supply with request – body wt, duration of current treatment, date & time of last dose, current dosage, other medication, smoker or non-smoker
	Pre-dose plasma (EDTA)
	2.5mL 
	sent away

(King’s)
	7 days (Flanagan et al BJCP 2003)
	See report

	pCO2
Measure of amount of carbon dioxide being carried by the blood (see blood gases)
	anaerobic heparin blood


	 
	 
	NA
	 

	Cobalt
Measured when stainless steel prosthetic implants may be deteriorating and also in cases of possible toxicity.
	whole blood (EDTA)

Must be the second or later sample drawn to minimise contamination from stainless steel needle
	2.5mL
	sent away

(Guildford)
	7 days
 (ACGIH Cincinnati, 2009.)
	See report

(MHRA guidelines <119 nmol/L)

	Cocaine
Screen of the urine for the cocaine metabolite benzylecognine
	random urine
	20mL
	2 days
	7 days
(manufacturers data)
	Positive result if above cut-off of 300 g/L

	Copper

Reduced in Wilson’s disease (not indicated if patient is aged >45). Increased in many inflammatory disorders, pregnancy and o/c pill
	serum
	5mL
	Samples run twice a week
	7 days
(manufacturers data)
	 11.0-22.0 mol/L (male)

 12.6-24.4 mol/L (female)



	Copper (urine) 

Increased in Wilson’s disease
	24h urine 
	
	sent away

(Guildford)
	7 days (personal communication)
	<1.0 mol/24h

	Cortisol (blood 9 a.m. 10 a.m.)

Investigation of adrenal cortical function. Label time and any steroid treatment. Hydrocortisone and prednisolone interfere with this assay
	serum
	5mL
	5 hours
	48hours
(manufacturers data)
	150-650 nmol/L (reference range for 9am sample)



	Cortisol (urine free)

Useful in the diagnosis of Cushing’s syndrome
	24h urine
	
	Sent away 
	7 days (personal communication)
	54-319 nmol/24h

	C-Peptide:creatinine ratio (urine)
Used to evaluate the residual beta cell function and insulin production in newly diagnosed diabetics and in Type II diabetics who maybe requiring insulin.
	Random urine collected into boric acid (MSU pot)2hr after eating the largest meal of the day 
	10mL
	Sent away

(Royal Devon and Exeter Hospital)
	72 hours at RT (McDonald et al Clin Chem 2009)
	

	Creatinine
Measurement of renal function. Affected by muscle breakdown and meat products as well as glomerular function.

Used in the calculation of eGFR where appropriate.
	serum
	5mL
	4 hours
	7 days
(manufacturers data)
	F = 49-90 mol/L

M = 64-104 mol/L

Neonate = 22-90 mol/L

Infant( 2m -<3y) = 11-34 mol/L

Child (>2-<15y) = 21-65 mol/L

(NB Child - depends on muscle mass)

	Creatinine (urine)

See serum creatinine. Good measure of renal function (clearance) and in calculations of ratios in random urine samples
	24h urine or random urine


	
	1 day
	7 days  (Spierto et al Clin Chem Acta 1997)
	F = 8-13 mmol/24h

M = 8-16 mmol/24h

(age and muscle mass dependent)

	Creatinine clearance
An approximate measurement of glomerular filtration rate
	24h urine and serum sample taken within 24h period
	
	1 day
	7 days  (Spierto et al Clin Chem Acta 1997)
	age related, see report

	C-reactive protein (CRP)

Acute phase reactant, particularly increased in bacterial infection
	serum
	5mL
	3 hours
	7 days
(manufacturers data)
	<5 mg/L



	Creatine kinase (CK)

Used in re-infarction when Troponin I not indicated and in skeletal muscle disease
	serum
	5mL
	5 hours
	12hours
(manufacturers data)
	F  = 25 - 200 IU/L

M = 40 - 320 IU/L



	Cryoglobulin

Essential to keep blood at body temperature on way to laboratory
	serum
	5mL
	12 days
	Must be processed as per protocol
	see report



	CSF scan 

Measurement of bilirubin and haemoglobins in CSF in the investigation of SAH
	CSF
	1mL (minimum)
	Analysed immediately upon receipt in most cases.
	Sample must be centrifuged within 1 hour and stored in the dark at 4C prior to analysis (Cruickshank et al Ann Clin Biochem 2008)
	see report 

calculated Net Bilirubin Absorbance =  <0.007 AU

	C1 Esterase inhibitor Investigation of angiodema
	serum
	5mL
	sent away

(St James’s)
	Sample must be frozen within 48hr if for functional assay (PRU handbook)
	see report

	C3 Complement Falls in a number of diseases (SLE, nephritis, rheumatoid vasculitis)
	serum
	5mL
	6 days
	7 days
(manufacturers data)
	0.9-1.8 g/L

	C4 Complement Falls in a number of diseases (SLE, nephritis, rheumatoid vasculitis)
	serum
	5mL
	6 days
	7 days
(manufacturers data)
	0.1-0.4 g/L

	CA 15-3 Increased in carcinoma of he breast and in other carcinomas. Used to monitor treatment
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	0-31 KU/L

	CA 19-9

Increased in pancreatic cancer as well as some other cancers. Useful to monitor treatment
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	0-35 KU/L



	CA-125

Increased in ovarian cancer. Useful to monitor treatment but not for diagnosis
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	0-30 KU/L



	Desmethylclobazam

Antiepileptic drug, assay for compliance and therapeutic level. A metabolite of clobazam
	serum
	5mL
	sent away

(TDM Unit)
	7 days 

(Data from TDM Unit, Charlfont)
	0-2000 g/L




	Digoxin

Assay to assess compliance and toxicity
	serum at least 6h post dose
	5mL
	5 hours
	7 days

(manufacturers data)
	Target range in heart failure

0.5 - 1.0 g/L

Levels up to 2.0 g/L may be acceptable in the acute setting for more rapid control of heart rate.

	Dehydroepiandrosterone (DHAS)

Adrenal androgen disorders
	serum
	5mL
	sent away

(St James’s)
	7 days (Kushnir et al clin chem. 2010)
	see report



	Dopamine
Investigation of neuroblastoma in children 

(NB metanephrines now measured to investigate phaeochromocytomas in adults)
	fresh random urine in plain container from children
	
	 sent away  

(St James’s)
	Acidify fresh urine sample immediately, then stable for 7 days (Willemsen et al Clin Chem. 2007)
	 0-6 m      0 – 2.25 mol/mmol creatinine

6-9 m      0 – 1.9 mol/mmol creatinine

9-12 m    0 - 1.75 mol/mmol creatinine

1-2 y       0 - 1.4 mol/mmol creatinine

2-3 y        0 – 1.0 mol/mmol creatinine

3-4 y        0 – 0.8 mol/mmol creatinine

	Electrophoresis (serum)

For detecting immune deficiency, paraproteins (myeloma) and non-specific acute and chronic phase changes
	serum
	5mL
	7 days
	7 days

(manufacturers data)
	normal pattern



	Faecal elastase-1 Measure of exocrine pancreatic function 
	random faeces
	
	10 days
	3 days at 4C or 1 year at -20C. (manufacturers data)
	>200 mgE1/g stool (see report)

	Faecal occult blood

No longer available from this laboratory. If required a screening kit can be obtained for patients aged 60 - 70 from the National Bowel cancer Screening Programme – freephone 0800 707 6060.

The FOB test is not appropriate for the investigation of anaemia.
	 
	
	 
	NA
	

	Ferritin

To detect iron deficiency and iron overload. An acute phase protein and so CRP also measured
	serum
	5mL
	1 day
	7 days

(manufacturers data)
	M = 22-322 ng/mL

F = 20-291 ng/mL



	Flecainide

Anti-arrhythmia drug. Measured for compliance and therapeutic levels
	serum
	5mL
	sent away

(Guy’s)
	7 days 

(Data from TDM Unit, Charlfont)
	200-1000 g/L



	Folate (serum)
First line test for the investigation of folate status. More sensitive to recent folate intake.
	serum
	5 mL
	1 day
	48 hours

(manufacturers data)
	>3.4 g/L (3.4-5.3 g/L indicates negative folate balance)

	Free Androgen Index

A ratio of testosterone to sex hormone binding globulin. Measured to assess androgen excess 
	serum
	5mL
	5 days
	48 hours

(manufacturers data)
	F = 2-10

M = 14-66



	FSH

Assessment of gonadal failure
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	F = cycle related

M = 1-7 IU/L

	Gabapentin

Measured to check therapeutic levels and compliance
	serum
	
	sent away

(TDM Unit)
	7 days 

(Data from TDM Unit, Charlfont)
	2-20 mg/L



	Galactose-1-Phosphate

Investigate cause of galactosaemia and galactosuria caused by inborn error of metabolism
	whole blood

(lithium heparin)

Must be collected on Monday-Thursday only
	5mL
	sent away

(Southmead, Bristol)
	Must be received in Bristol within 48hours
	see report



	-galactosidase
For the diagnosis of Fabry’s disease.
	EDTA

(for blood spots)
	2.5mL
	sent away (Willink, Manchester)
	Stable on blood spot
	6.3-47 pmol/punch/hr.

	Gamma glutamyl transpeptidase (GGT)

Sensitive indicator of liver disease. Increased after exposure to enzyme inducing drugs, particularly ethanol
	serum
	5mL
	6 hours
	7 days

(manufacturers data)
	F = <38 U/L

M = <55 U/L



	Gastrin

Diagnosis of gastrinomas

(also measure calcium and urea)
	fasting plasma Lithium heparin with Trasylol

(contact laboratory for tube)
	5mL
	sent away

(Hammersmith)
	Sample requires addition of Trasylol and immediate centrifugation and freezing
	<40 pmol/L

	Glucagon

Diagnosis of neuro endocrine disorders 
	contact lab
	
	sent away

(Hammersmith)
	Sample requires addition of Trasylol and immediate centrifugation and freezing
	0-50 pmol/L



	Glucose

Primarily measured in diabetes mellitus, also in endocrine disease, pancreatic disease and severe liver disease
	blood

(Fluoride oxalate) 


	2.5mL
	15 hours
	7 days

(manufacturers data)
	Fasting 2.5-6.0 mmol/L



	Glucose (CSF)

Measured in bacterial meningitis
	CSF
	1mL
	2 hours
	Processed immediately
	3.3-4.4 mmol/L



	 1,4 glucosidase

For the investigation of Pompe’s disease
	EDTA

(for blood spots)
	2.5mL
	sent away (Willink)
	Stable on blood spot
	

	 glucosidase
For the investigation of Gaucher’s disease
	EDTA

(for blood spots)
	2.5mL
	sent away (Willink)
	Stable on blood spot
	

	Growth Hormone

Measured in acromegaly, pituitary gigantism, and dwarfism. Random levels provide little information. Secretion is best assessed by stimulatory or suppression tests.
	serum
	5mL
	5 days
	8 hours at 2-8C. Samples should be frozen ASAP.
	see report

Assay is calibrated against International Standard 98/574. Results are now reported in g/L (g/L is equal to 3mU/L).


	Gut hormones (gastrin, VIP, PP, glucagon, neurotensin somatostatin)

Diagnosis of neuro endocrine tumours of the alimentary tract
	fasting plasma Lithium heparin

with Trasylol

(contact laboratory for tube)
	5mL
	sent away

(Hammersmith)
	Sample requires addition of Trasylol and immediate centrifugation and freezing
	Gastrin = <40 pmol/L

VIP = <30 pmol/L

PP = <300 pmol/L

Gluc = <50 pmol/L
Neu = <100 pmol/L
Som = <150 pmol/L

	Haemoglobin A1c

Monitoring of control of diabetes mellitus
	whole blood EDTA
	2.5mL
	1 day
	7 days.

Little et al, Diabetes Technol Ther 2007. 
	Non-diabetic

20-42 mmol/mol (IFCC standardised units)

	Haptoglobins

Decreased with in vivo haemolysis and sometimes with ineffective erythropoiesis. Increased after corticosteroid therapy and is an acute phase protein
	serum
	5mL
	6 days
	7 days

(manufacturers data)
	0.3-2.0 g/L

	Homocysteine
Diagnosis of classic hyperhomocysteinuria and risk factor for early onset atherosclerosis
	two, fasting whole blood EDTA (must be centrifuged within 30min of sampling)
	5mL
	Sent away

(St James’s)
	Must be centrifuged within 30mins of sampling
	<18 mol/L

	Human chorionicgonadotropin (hCG) (serum) 
Increased in ectopic pregnancy, hydatidiform mole, seminoma, ovarian and testicular teratomas 
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	see report 0-10 IU/L



	Human chorionicgonadotropin (hCG) (urine)

Pregnancy test (urine)

When POCT device is not available. (POCT device obtainable from laboratory)
	early morning urine (or random urine if not available)
	5mL
	
	72 hours

(manufacturers data)
	see report, (positive or negative)

	5 Hydroxyindole acetic acid (plasma)

Detection and monitoring of carcinoid syndrome.
	plasma (heparin). NB patient must be fasted (at least 8h) but can eat tea, toast and butter for breakfast. NB No fruits, fruit juices, nuts or jams prior to venepuncture
	5mL
	sent away 

(St James’s)
	Sample must be frozen within 2 hours.
	0-118 nmol/L

	5 Hydroxy-indole acetic acid (urine)

Detection and monitoring of carcinoid syndrome. Some foods (bananas, pineapple) can cause increased levels
	24h urine in acid
	
	sent away

(Hull)
	Stable once sample acidified (personal communication)
	<50 mol/24h



	17 Hydroxyprogesterone (age related)

Diagnosis and monitoring of congenital adrenal hyperplasia due to 21-hydroxylase deficiency (measure in follicular phase)
	serum

(before dose)
	5mL
	sent away

(St James’s)
	7 days (personal communication)
	see report



	Immunoglobulins (CSF)

To assess intrathecal synthesis of immunoglobulin, particularly in multiple sclerosis
	CSF

(a serum sample is also required)
	
	sent away

(St George’s, London)
	7 days (personal communication)
	see report



	Immunoglobulins IgA (adult)

Autoimmune disorders, chronic liver disease, chronic or recurrent infections and haematological disorders
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	<45y 0.8-2.8 g/L

>45y 0.8-4.0 g/L

Age related up to 9y. See report



	Immunoglobulins IgG (adult)

As for IgA
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	6.0-16.0 g/L

Age related up to 16y. See report

	Immunoglobulins IgG subclasses
Persistent infection with apparently normal total immunoglobulin levels.
	serum
	5mL
	sent away

(St James’s)
	7 day

(manufacturers data)
	see report



	Immunoglobulins IgE (total and specific IgEs)

Allergic and atopic diseases. 
	serum
	5mL
	5 days
	3 days

(manufacturers data)
	>9y    0 - 87 kU/L

<1y     0 - 29 kU/L

2-3 y    0 - 45 kU/L

3-9 y    0 – 52 kU/L

	Immunoglobulins IgM (adult)

As for IgA. Also in Waldenstrom’s macroglobulinaemia
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	6-45y    0.5 - 1.9 g/L 

>45y      0.5 – 2.0 g/L

Age related up to 6y. See report

	Immunoreactive Trypsin

High values found in neonates with cystic fibrosis
	Guthrie card
	
	sent away

(Addenbrooke’s)
	Stable on blood spot
	<60 g/L



	Insulin

Measured to detect insulinomas. Fasting glucose must also be measured and insulin will only be assayed if glucose is <2.2mmol/L
	Serum (sample must be delivered to the laboratory within 20 minutes of collection)
	5mL
	sent away

(Guildford)
	Must be frozen immediately.
	see report



	Insulin-Like Growth Factor I (IGF-I)

Useful in the investigation of growth disorders 
	serum
	5mL
	5 days
	24hrs at RT, then sample must be frozen (Elmlinger et al 2003)
	Age related. See report

	Iron

Used in assessing iron toxicity.

Ferritin is a better indicator of iron storage.
	serum
	5mL
	5 hours
	4 days

(manufacturers data)
	F = 10.7-32.2 mol/L

M = 12.5-32.2 mol/L



	% Iron saturation

A calculation of the % of transferrin that is bound to iron. Estimation of fasting % is useful in the investigation of haemochromatosis
	serum
	5mL
	5 hours
	4 days

(manufacturers data)
	15-50% 



	Lactate (CSF) 

Increased in some inherited metabolic disorders including mitochondrial cytopathy also in bacterial and fungal meningitis 
	fluoride 
	1mL
	3 hours
	24hours

(manufacturers data)
	1.1-2.4 mmol/L

	Lactate (whole blood)

Measured in cases when anion gap is elevated in the absence of other causes such as renal failure, salicylate, methanol or ethanol poisoning. Also in the investigation of some inborn errors of metabolism
	fluoride

(patient should be resting)
	1mL
	3 hours
	7 days

(manufacturers data)
	0.6-2.5 mmol/L



	Lactate Dehydrogenase (LDH)

Measured in megaloblastic and pernicious anaemias, leukaemias and lymphomas, and in liver disease
	serum
	5mL
	5 hours
	4 days

(manufacturers data)
	<248 IU/L



	Lamotrigine

Monitoring therapeutic and toxic levels
	serum
	5mL
	sent away

(TDM unit, Charlfont)
	7 days 

(Data from TDM Unit, Charlfont)
	1-15 mg/L



	Lead

Check on lead exposure (industrial or environmental)
	whole blood EDTA
	2.5mL
	sent away

(St James’s)
	7 days (personal communication)
	see report

	LH

Measured in gonadal pituitary or hypothalamic impairment.
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	M = 2-9 IU/L

F = cycle related



	Lithium

Check therapeutic levels. Thyroid function and renal function should also be assessed regularly.
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	0.4-1.0 mmol/L



	Magnesium

Measured in cases of hypocalcaemia and hypoparathyroidism (low Mg impairs PTH production). Losses of Mg are seen in severe and prolonged diarrhoea. Serum Mg levels are not a good indicator of body stores
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	0.7-1.0 mmol/L



	Magnesium (urine)

Estimation of magnesium losses in depletion and deficiency states
	24h urine in acid
	
	1 day
	7 days

(manufacturers data)
	2.4 – 6.5 mmol/24h



	Mercury (blood) 

Measured in cases of overexposure, particularly to organic mercury compounds
	whole blood EDTA
	2.5mL
	sent away

(Guildford)
	7 days at 4C (Bornhorst et al Am J Clin Pathol 2005)
	see report

0-50 nmol/L



	Mercury (urine)

Recommended for measurement of exposure to inorganic mercury compounds
	24h urine 
	
	sent away

(Guildford)
	7 days at 4C (Bornhorst et al Am J Clin Pathol 2005)
	see report



	Metanephrine and normetanephrine (plasma)

Diagnosis of phaeochromocytoma. The sample must be delivered immediately to the laboratory so that the plasma can be separated and frozen as soon as possible
	EDTA (see sampling protocol)
	5 – 7 mL 
	sent away (Freeman, Newcastle)
	Sample must be separated and frozen immediately
	Metanephrine = 0-600 pmol/L

Normetanephrine = 0-1000 pmol/L

	Metanephrine and normetanephrine (urine)

Diagnosis of phaeochromocytoma

(NB this test has replaced catecholamines and HMMA)
	24h urine collected into acid (plain container can be used if HIAA not also required)
	
	weekly
	Sample stable for 7 days (Willemsen et al Clin Chem. 2007)
	Metanephrine = 0-1500 nmol/24hr

Normetanephrine = 0-3500 nmol/24hr

	Methadone

Screen of the urine for the presence of the methadone metabolite 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP)
	random urine
	20mL
	2 days
	7 days

(manufacturers data)
	Positive result if above cut-off of 100g/L

	6-monoacetyl Morphine

Screen of the urine for the presence of the first metabolite of heroin or diacetyl morphine
	random urine
	20mL
	2 days
	7 days

(manufacturers data)
	Positive result if above cut-off of 10 g/L. Positive result indicates the recent taking of heroin or diacetyl morphine

	Mucopolysaccharide screen

One of the components of the metabolic screen test. Increased levels are seen in the mucopolysaccharidoses group of diseases
	random or 24h urine
	
	sent away 

(St James’s)
	7 days (personal communication)
	see report



	Neuron Specific Enolase

Useful in estimating tumour bulk of small cell carcinoma of the lung, pancreatic islet cell carcinoma and the APUD tumours. Of little value in diagnosis except in suspected childhood neuroblastoma
	serum
	5 mL
	sent away

(St James’s)
	7 days (personal communication)
	<12.5 g/L

	Noradrenaline

Investigation of neuroblastoma in children 

(NB metanephrines now measured to investigate phaeochromocytomas in adults)
	fresh random urine in plain container from children
	
	sent away 

(St James’s)
	Acidify fresh urine sample immediately, then stable for 7 days (Willemsen et al Clin Chem. 2007)
	<1y   0 - 0.43 mol/mmol creatinine

>1y   0 – 0.25 mol/mmol creatinine

	Occult blood (faeces)

No longer available from this laboratory. If required a screening kit can be obtained for patients aged 60 and over from the National Bowel cancer Screening Programme – freephone 0800 707 6060.

The FOB test is not appropriate for the investigation of anaemia.

 
	 
	 
	 
	NA
	

	Oestradiol

Used predominantly for the evaluation of fertility problems in adult females. Also for monitoring oestrogen implant therapy
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	Female:
Follicular phase: 72-529 pmol/L

Mid-cycle: 234-1309 pmol/L

Luteal phase: 205-786 pmol/L

Post menopausal: <118 pmol/L
M <146 pmol/L

	Opiates

Screen of the urine for the presence of opiates
	random urine
	20mL
	2 days
	7 days

(manufacturers data)
	Positive result if above cut-off of 300 g/L. Samples positive for opiates (but negative for 6 monoacetyl morphine) are further tested using chromatography to confirm if morphine is present

	Osmolality (serum)

Measurement of the total osmotically active particles in serum and comparison with the calculated osmolarity can show if there is an "osmolar gap" due to unidentified substances in the serum
	serum
	5mL
	2 days
	48 hours (Advanced Instruments Inc data)
	275-295 mmol/kg



	Osmolality (urine)

Can be useful to investigate polyuria
	random
	20mL
	2 days
	48 hours (Advanced Instruments Inc data)
	300-900 mmol/kg



	Oxalate

Used in the investigation of the causes of renal stones
	24h urine in acid
	
	10 days
	7 days at RT (Mazzachi et al, Clin Chem, 1984)
	F= 40-320 mol/24h

M = 80-490 mol/24h



	P3NP (procollagen peptide)

Used to monitor fibrogenic activity in the liver of patients on long term methotrexate therapy
	serum
	5mL
	Sent away (28 days)
	5 days at 4C or longer if frozen (manufacturers data)
	2.3-6.4 g/L

	Paracetamol

Essential to estimate the time after ingestion and to measure serum levels after a suspected overdose to determine if the antidote is required
	serum

	5mL
	4 hours
	7 days

(manufacturers data)
	<15 mg/L

	Parathyroid Hormone (PTH)

Useful in clarifying the cause of hyper- and hypo-calcaemia. Interpretation should be made in light of the serum calcium level, preferably the ionised calcium
	Plasma

(EDTA) (a full tube needed. If FBC also required please send 2 EDTA samples)
	2.5mL
	1 day
	72 hours

(manufacturers data)
	1.2–8.5 pmol/L



	Parathyroid Hormone Related Protein (PTHrp)

Investigation of tumour associated hypercalcaemia
	Special tubes available from laboratory
	
	sent away

(Norfolk and Norwich)
	Samples frozen immediately
	see report

	pH (blood)

Measurement of the acidity or alkalinity of the blood (see blood gases)
	anaerobic lithium heparin


	 
	 
	NA
	 

	pH (urine) 

Measurement of acidity or alkalinity of the urine and can be useful in measuring how well the kidney can alter the pH of urine
	random urine
	20mL
	daily
	Must be measured immediately
	4.5-7.8



	Phenobarbitone

Measured to check the therapeutic level and compliance
	pre dose serum
	5mL
	sent away 

(St James’s)
	24hours

(manufacturers data)
	see report



	Phenytoin

Check  therapeutic level and compliance. Time of sample not important
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	5-20 mg/L



	Phosphate

Circadian and seasonal variations in phosphate levels must be considered when investigating causes of hyper- or hypo- phosphataemia. Increases with standing or delayed separation from red cells
	serum
	5mL
	6 hours
	4 days

(manufacturers data)
	0.8 -1.5 mmol/L (adult)

1.3 - 2.6 mmol/L (neonate)

1.3 – 2.4 mmol/L (infant)

0.9 – 1.8 mmol/L (1 – 16 yrs)



	Phosphate (urine)

Measured in screening for the causes of renal stones and investigations of calcium and phosphate metabolism
	24h urine in acid
	
	1 day
	4 days

(manufacturers data)
	15 - 50 mmol/24h



	pO2

Measurement of the amount of O2 being carried by the blood (see blood gases)
	anaerobic lithium heparin
	 
	 
	NA
	

	Porphobilinogen  (urine)

Screening test for some hepatic porphyrias (may only be increased during an acute attack)
	fresh random urine (kept in dark)
	20mL
	3 days
	Protected from light stable for 48 hours at 4C, 1month at -20C (Decon et al J Clin Pathol 2001)
	negative

	Porphyrin (faeces)

Increased levels occur in protoporphyria, porphyria variegata and hereditary coproporphyria
	random

(kept in dark)
	10g - 15g
	sent away

(LGI)
	36 hours at RT, 1 month at -20C.  (Decon et al J Clin Pathol 2001)
	negative



	Porphyrin (red cells)

Increased levels seen in erythropoietic protoporphyria , congenital erythropoietic porphyria, iron deficiency anaemia and lead poisoning
	EDTA

(kept in dark)
	2.5mL
	sent away

(LGI)
	7 days protected from light (Decon et al J Clin Pathol 2001)
	negative



	Porphyrin (urine)

Increased levels suggest porphyria cutanea tarda or congenital erythropoietic porphyria, although increased levels of coproporphyrin can also be seen in liver disease
	fresh random urine (x 3 if possible and kept in dark)
	20mL
	
	Protected from light stable for 48 hours at 4C, 1month at -20C (Decon et al J Clin Pathol 2001)
	negative



	Potassium

Diurnal variation of potassium levels (lowest at about 22:00 and highest at 08:00), old or haemolysed samples are not measured due to the spurious rise in potassium from the lysed red cells
	serum
	5mL
	4 hours


	7 days in separated serum samples

 (manufacturers data)
	3.5-5.3 mmol/L

	Potassium (urine)

Estimation of potassium losses and investigation of potassium deficiency states
	random or 24h urine
	
	1 day
	7 days 

(manufacturers data)
	30-125 mmol/24h



	Pregnancy test (urine)

When POCT device is not available. (POCT device obtainable from laboratory)
	early morning urine (or random urine if not available)
	5mL
	daily
	72 hours

(manufacturers data)
	See report (positive or negative)

	Primidone

Measured as phenobarbitone (the principle metabolite) to check therapeutic levels and compliance
	pre dose serum
	5mL
	Sent away 

(TDM Unit, Charlfont)
	7 days 

(Data from TDM Unit, Charlfont)
	15-40 mg/L (as phenobarbitone)



	Progesterone

Detection of ovulation and evaluation of the function of the corpus luteum. Day 21 of cycle
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	F = 10-81 nmol/L (luteal peak)



	Prolactin

Increase is a cause of infertility, amenorrhoea, and galactorrhoea
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	F = 59-620 mU/L

M = 45-375 mU/L

	Prostate Specific Antigen (PSA)

Assessing the therapeutic efficacy and early detection of the recurrence of prostatic cancer. Level is related to prostate mass. 
	serum
	5mL
	1 day
	48 hours
(manufacturers data)
	National recommended cut-off levels

50-59y           =<3 ng/mL

60-69y          = <4 ng/mL

70y and over = <5 ng/mL

	Protein (total)

Useful in a number of ways such as to measure the ability of the liver to make protein, the state of hydration and as part of the screen for myeloma
	serum
	5mL
	6 hours
	7 days

(manufacturers data)
	60-80 g/L



	Protein (urine)

Estimates protein losses through the kidney and is used in the investigation of patients with renal failure, nephrotic syndrome and in pre-eclampsia
	24h or random urine
	10mL for random sample
	1 day
	48 hours

(manufacturers data)
	0.05-0.08 g/24h

0-0.1g/L (random sample)



	Protein:creatinine ratio (PCR) (urine)

For monitoring patients with known kidney disease and significant proteinuria
	random urine
	10mL
	1 day
	48hours

(manufacturers data)
	0-50 mg/mmol

	Protein (CSF)

Often increased in meningitis and tumours of the CNS
	CSF
	1mL
	2 hours
	72 hours

(manufacturers data)
	age related (see report)

	Renin

Measured in the investigation of causes of primary hyperaldosteronism
	lithium heparin plasma  

(patient must be recumbent for 12 hours)
	5mL

(send to lab at room temperature within 20min)
	sent away

(St James’s)
	Sample requires immediate centrifugation and freezing
	see report - contact lab



	Renin (random)

Used to monitor fludrocortisone treatment in patients with Addison’s disease. Aldosterone measured on same sample to produce   Aldosterone Renin Ratio (ARR)
	lithium heparin plasma  


	5mL

(send to lab at room temperature within 20min)
	sent away

(St James’s)
	Sample requires immediate centrifugation and freezing
	see report - contact lab



	Salicylate 

Measured in cases of suspected salicylate overdose and also occasionally to check that levels are not toxic in patients on long term salicylate therapy
	serum
	5mL
	3 hours
	48 hours

(manufacturers data)
	up to 350 mg/L in adults when used as an anti-inflammatory. Much lower levels for children (<280 mg/L).



	Selenium

Measures the selenium status of a patient, particularly those on artificial nutritional support
	serum
	5mL
	sent away

(St James’s)
	7 days (data from St James)
	0.8-2.0 mol/L

(adult)



	Serotonin (whole blood)

Investigation of carcinoid
	2 X whole blood (EDTA) (must be delivered to lab immediately)
	2.5mL
	sent away 

(St James’s)
	Sample must be frozen to -20C ASAP
	0-7 nmol/109 platelets


	Sex hormone binding globulin (SHBG)

OCP and HRT raise the level. Reduced in obesity
	serum
	5mL
	5 days
	7 days

(manufacturers data)
	F = 18-114 nmol/L

M = 10-57 nmol/L



	Sodium (serum) 

Main use is as a measure of the state of hydration of a patient
	serum
	5mL
	4 hours
	7 days

(manufacturers data)
	133-146 mmol/L



	Sodium (urine)

Measure sodium excretion for balance studies or in cases of hyponatraemia if due to renal losses
	random or 24h urine
	
	1 day
	7 days

(manufacturers data)
	50-250 mmol/24h



	Sodium Valproate

Only useful to check compliance or possible overdose, little use for therapeutic monitoring  (clinical effects are more reliable)
	pre dose serum
	5mL
	1 day
	7 days

(manufacturers data)
	50-100 mg/L



	Sweat Test

Used in the diagnosis of cystic fibrosis
	sweat

By appointment with the laboratory
	
	Analysed immediately
	72 hours at 4C (ACB Guidelines for the performance of sweat tests 2003)
	see report



	Tacrolimus

Monitoring for therapeutic and toxic levels in patients who have had a transplant
	whole blood EDTA

(trough level)
	2.5mL
	2 days
	7 days

(manufacturers data)
	0-30g/L



	T3 (free)

Investigation of hyperthyroidism in conjunction with TSH and free T4
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	3.5-6.5 pmol/L



	T4 (free)

Investigation of possible hyperthyroidism or hypothyroidism in conjunction with TSH
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	9-23 pmol/L



	Testosterone 

Measured in the investigation of androgen disorders in men and women
	serum

(diurnal variation, take sample before noon)
	5mL
	1 day
	48 hours

(manufacturers data)
	Adult females = 0.5-2.6 nmol/L

Adult males = 8-29 nmol/L



	Theophylline

Measured to check therapeutic levels and compliance
	2-4h post dose serum (depending on drug preparation)
	5mL
	5 hours
	7 days

(manufacturers data)
	10-20 mg/L



	Thiopurine methyl transferase (TPMT)
Deficiency of this enzyme is a cause of intolerance to azathioprine or 6-mercaptopurine
	Whole blood EDTA

(samples must be received Monday – Thursday only)
	5mL (2 EDTA tubes)
	sent away

(City Hospital, Birmingham)
	6 days at RT (City Hospital data)
	see report

	Thyroid Peroxidase Antibody Screen
Diagnosis or estimation of risk of developing autoimmune thyroid disorders.
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	Reported as positive or negative

	Transferrin

Measured to estimate iron saturation in the investigation of iron overload and also as a marker of nutritional status
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	2.0-3.6 g/L



	Triglycerides

Measure (preferably fasting) at least once prior to treatment of high cholesterol
	fasting serum
	5mL
	8 hours
	7 days

(manufacturers data)
	<1.7 mmol/L



	Troponin I

Best marker to date for cardiac muscle damage. Sample taken at least 12h post chest pain is normally sufficient to make the diagnosis. Can remain elevated for 7 days
	serum
	5mL
	3.5 hours
	24 hours

(manufacturers data)
	Troponin I <50ng/L is undetected. (Does not exclude significant coronary artery disease) 

Troponin I of 50ng/L or greater is consistent myocardial infarction in a context of cardiac chest pain

	TSH

Raised in primary hypothyroidism
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	0.55 - 4.78 mU/L



	TSH (Guthrie Card)

Investigation of thyroid disorders in patients where venous sampling with a needle is not possible
	Guthrie card (with special label)
	Finger prick blood spots
	sent away

(St James’s)
	Stable on blood spot card


	<5 mU/L

	Tumour markers (AFP, hCG,)

Used to monitor the treatment of malignant teratomas of gonadal or extragonadal origin. 
	serum
	5mL
	daily 
	48 hours

(manufacturers data)
	see report



	Urate

Raised in gout, renal failure, haematological malignancy, toxaemia of pregnancy. Affected by several drug therapies
	serum
	5mL
	5 hours
	7 days

(manufacturers data)
	F = 140-360 mol/L

M = 200-430 mol/L

	Urate (urine)

Measured in 24h urine as part of  screen for renal stone disease
	random or 24h urine
	
	1 day
	4 days

(manufacturers data)
	1.5-4.5 mmol/24h



	Urea

Measure of renal function (but creatinine may be better) and degree of hydration (in conjunction with sodium). Low levels seen in starvation and in advanced liver failure
	serum
	5mL
	4 hours
	7 days

(manufacturers data)
	2.5-7.8 mmol/L



	Urea (urine)

Can be used to estimate urine nitrogen losses in stable patients who are on artificial feeds. Low levels seen in renal disease, liver disease, children and poor food intake
	random or 24h urine
	
	1 day
	7 days

(manufacturers data)
	250-570 mmol/24h



	Valproate

Only useful to check compliance or possible overdose, little use for therapeutic monitoring (clinical effects are more reliable)
	pre dose serum
	5mL
	1 day
	7 days

(manufacturers data)
	50-100 mg/L



	Vitamin A

Measured as part of a nutritional screen in patients at risk of deficiencies of fat soluble vitamins (e.g. in cystic fibrosis)
	lithium heparin plasma
	5mL
	sent away

(St James’s)
	7 days (Ford et al Proc ACB Nat Meeting Abstract Th79)
	1.05-3.39 mol/L



	Vitamin B12 

Deficiency seen in megaloblastic anaemia and can be due to a number of causes such as dietary deficiency, malabsorption and in some inherited metabolic disorders. Low levels seen in pregnancy (physiological)
	serum
	5mL
	1 day
	48 hours

(manufacturers data)
	211-911ng/L

	Vitamin D

Measured as part of the nutritional screen of patients at risk of deficiencies of fat soluble vitamins
	serum
	5mL
	3 days
	7 days

(Wielders et al Clin Chem 2009)
	 >50 nmol/L

25-50 nmol/L borderline (review clinical & other markers of metabolic bone disease)

<25 nmol/L indicates deficiency

	Vitamin E

Measured as part of a nutritional screen in patients at risk of deficiencies of fat soluble vitamins (e.g. in cystic fibrosis)
	lithium heparin plasma


	5mL
	sent away

(St James’s)
	7 days (Ford et al Proc ACB Nat Meeting Abstract Th79)
	12-42 mol/L



	White Cell Enzymes

A screen of enzyme activities which are associated with specific inborn errors of metabolism
	EDTA
	5mL (minimum)


	sent away

(Willink)
	Samples must be received in Willink within 48 hours
	see report

	Zinc`

A fairly crude method of estimating the zinc nutritional state of a patient. Must be interpreted with the serum albumin level as some zinc is bound to albumin and other serum proteins. Fasting sample preferred.
	serum
	5mL
	7 days
	Samples must be centrifuged ASAP.
	F 10.7-17.5 mol/L

M 11.1-19.5 mol/L


