	Test
	Specimens Required
	Sample Volume
	Special Precautions
	Turnaround Time1, 2
	Reference Range
	Key Factors

	Anti- Factor Xa assay (LMWH or Danaparoid monitoring) (Apixaban, Rivaroxaban and Fondaparinux sent to Sheffield)
	Citrate

Tubes must be full to line. Over- or under-filled samples cannot be used
	2 x 3mL (adult)

2 x 1mL (paed)
	.
	4 hours (urgent)

7 days (routine)
	Contact Consultant Haematologist for advice.
	No need to monitor LMWH’s or DOAC’s in all patients. Contact Consultant Haematologist for advice.

	APTT Ratio
	Citrate

Tubes must be full to line. Over- or under-filled samples cannot be used
	1 x 3mL (adult)

1 x 1mL (paed)
	.
	45 minutes if urgent.  4 hours routine.
	Therapeutic range 1.5 to 2.5.
	Used for patients on unfractionated heparin therapy (not LMWHs).

Use pharmacy protocol for dosing.

	Bone Marrow
	Bone marrow aspirate ( trephine
	N/A
	Contact Consultant Haematologist for advice.
	Varies - contact Consultant Haematologist for advice.
	N/A
	Contact Consultant Haematologist for advice.

	CD4 (Leeds) (see also T-cells)
	EDTA
	Minimum 3mL
	Need to be analysed within 24 hours
	3 working days
	Contact Consultant Haematologist for advice.
	Samples referred to St James Hosp (Leeds)

Ideally send samples am M-F

	Chromosome analysis (karyotype) -St. James
	Lithium Heparin (blood samples)

Lithium Heparin/Hanks solution (bone marrow samples)
	Whole blood (10mL Lithium Heparin)

Bone marrow (1mL in Lithium Heparin/Hanks)
	Test for ‘Fragile X’ required 10mL lithium heparin & 5mL EDTA whole blood
	7-36 days (peripheral blood)

6-28 days (bone marrow)
	N/A
	Appropriate tubes available from specimen reception

	Clotting factor assays (including von Willebrands)
	Citrate
	2 x 3mL (adult)

4 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	4 hours if urgent.  

3-6 weeks routine.
	Varies – reference range printed on final report.

Ranges available from laboratory staff
	Contact laboratory for advice on relevance of tests and sample volumes BEFORE taking bloods.

	Coagulation Inhibitors
	Citrate
	2 x 3mL (adult)

2 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	Same day if urgent (agreed with Consultant Haematologist).

3-6 weeks routine.
	Varies – reference range(s) printed on final report.

Available from laboratory staff
	Contact laboratory for advice on relevance of tests and sample volumes BEFORE taking bloods.

	Coagulation Screen

(PT, APTT + Fibrinogen)
	Citrate
	1 x 3mL (adult)

1 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	45 minutes if urgent.  3 hours routine.
	Printed on final report. Subject to change due to reagent changes. Current ranges available from laboratory staff.
	Indicate on request form if patient receiving any anticoagulant drugs.

	D-Dimer
	Citrate
	1 x 3mL (adult)

1 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	45 minutes if urgent.  3 hours routine.
	Printed on final report. Subject to change due to reagent changes. Current ranges available from laboratory staff.
	Please state clearly why this investigation is required and provide clinical details.
Refer to trust protocol

	DNA studies-St. James
	EDTA
	5 – 10mL (adult)

Minimum 1mL (paed)
	Fragile X test requires 10mL lithium heparin AND 5mL EDTA sample
	1 – 2 weeks
	N/A
	Store overnight samples at 4ºC if necessary.

	Erythropoietin
	Serum
	0.5 – 1.0 mL
	Do not freeze.

Store overnight samples at 4ºC if necessary.
	4 weeks
	Available on final report
	Please state most recent Hb & PCV

	EPO receptor gene mutation analysis & VHL gene analysis
	EDTA
	5mL
	Please post Monday – Thursday only
	Contact laboratory for expected turnaround time (Tel 02890 329241 ext. 3361)
	N/A
	

	ESR
	EDTA
	1 x 3mL 


	Please note this sample can be used for both the FBC and ESR test.
	60 minutes if urgent.

5 hours routine.
	Male:
1-10 mm/Hr

Female:1-15 mm/Hr
	Samples should be as fresh as possible.

	Factor V Leiden
	Citrate
	1 x 3mL (adult)

1 x 0.5mL (paed)
	Not suitable if on heparin
	Up to 4 weeks
	N/A
	Discuss with lab before requesting.

	Full Blood Count (FBC)
	EDTA
	1 x 3mL (adult)

1 x 0.5mL (paed)
	Do not overfill samples
	30 minutes if urgent.  4 hours routine.
	See below for FBC ranges.
	

	Fibrinogen
	Citrate
	3mL (adult)

1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	45 minutes if urgent.  3 hours routine.
	Printed on final report. Subject to change due to reagent changes. Current ranges available from laboratory staff.
	

	Film examination4
	EDTA
	1 x 3mL (adult)

1 x 0.5mL (paed)
	Prepared from FBC sample.

Bone marrow films examined by Consultant Haematologists
	2 hours if urgent.  3 days routine.
	See below for reference ranges.
	Very abnormal blood films referred to Consultant Haematologist

	Hb A2 assay
	EDTA
	1 x 3mL (adult)

2 x 0.5mL (paed)
	
	Up to 3 days
	1.8 – 3.5%
	Included  as part of haemoglobinopathyscreen

	Hb F assay
	EDTA
	1 x 3mL (adult)

2 x 0.5mL (paed)
	
	Up to 3 days
	<1.0 %
	Included as part of haemoglobinopathy screen

	HBH inclusion bodies
	EDTA
	1 x 3mL (adult)

2 x 0.5mL (paed)
	
	Up to 3 days
	N/A (normal is absent)
	Included as part of haemoglobinopathy screen

	Haemoglobinopathy Screen – including Sickle Test
	EDTA
	1 x 3mL (adult)

2 x 0.5mL (paed)
	
	Up to 3 days
	Issued with final report & interpretation
	Please state ethnic origin if known

	Hb electrophoresis
	EDTA
	1 x 3mL (adult)

2 x 0.5mL (paed)
	
	Up to 1 week
	N/A
	Included as part of haemoglobinopathy screen

	Immunophenotyping (cell markers, HMDS)
	EDTA

Bone marrow
	1 x 3mL EDTA (adult) or 2 x 0.5mL EDTA (paediatric)

Approx 1mL bone marrow in EDTA
	Fresh sample required (24 hours max)
	Up to 10 days
	N/A
	Available after discussion with Consultant Haematologists

	IM Screen (for Glandular fever)
	EDTA

or
	1 x 3mL EDTA (adult)

1 x 0.5mL EDTA (paed)

~1mL serum
	Need EDTA sample if FBC required also
	75 minutes if urgent.

6 hours routine.

72 hours for full report including blood film comments.
	N/A
	

	
	Serum
	
	
	
	
	

	INR
	Citrate
	1 x 3mL (adult)

1 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.
	45 minutes if urgent.  3 hours routine.
	N/A – target INR depends on reason for anticoagulation
	This test is indicated for the control of oral anticoagulant drugs only



	Lupus inhibitor screen
	Citrate
	2 x 3mL (adult)

2 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used.

Avoid testing during acute post-thrombic period and if on anticoagulants
	Same day if urgent.  Routine up to 21 days.
	Issued with final report and interpretative comments
	Anticardiolipin antibody assay indicated if screening for antiphospholipid antibodies

	Lymph function tests (St James, Leeds)
	EDTA 
	2 x 3mL (adult)
	Samples must arrive before 2.30pm Friday & before 4pm Monday to Thursday.


	2 weeks
	N/A
	Test by prior arrangement only.

	Malaria parasites
	EDTA 
	1 x 3mL (adult)

1 x 0.5mL (paed)
	All malarias are treated urgently.  Please inform laboratory to expect sample. Samples must be as fresh as possible.


	1-2 hours
	N/A
	A single test where no parasites are detected cannot rule out malaria.  Always repeat for confirmation, especially if clinical symptoms persist.

	Osmotic fragility

EMA binding test (send away to Royal Manchester Hospital)

	Please discuss with Laboratory
	10mL (adult)

5mL (paed)

1 x 3mL (adult)


	Test to be pre-arranged with Laboratory
	72 hours
	Issued with final report.
	Available after discussion with Consultant Haematologist

	p50 (oxygen dissociation)
	EDTA
	5mL EDTA from patient and a normal control
	Post samples Monday – Thursday to be tested next working day. Test to be pre-arranged with Laboratory. Advice given on pre-analytical requirements
	1 week
	Issued with final; report.
	3rd line investigation of absolute erythrocytosis.  Contact Consultant Haematologist for advice.

	PFA-100 (Platelet function) (St James Hospital)
	EDTA

and
	1 x 3mL EDTA and 1 x 3mL citrate


	Tubes must be full to line. Over- or under-filled samples cannot be used. Test to be pre-arranged with Laboratory. Advice given on pre-analytical requirements
	1 week
	Issued with final report
	Must give prior notice – samples need to be tested within 4 hours of collection

	
	Citrate
	
	
	
	
	

	Plasminogen assay (Sheffield)
	Citrate
	2 x 3mL (adult)

2 x 1mL (paed)
	Tubes must be full to line. Over- or under-filled samples cannot be used. Test to be pre-arranged with Laboratory. Advice given on pre-analytical requirements


	Contact laboratory in Sheffield
	Issued with final report
	Test rarely indicated - available after discussion with Consultant Haematologist

	Platelet aggregation

(Send away test to St James)
	Citrate
	6 – 8 x 3mL (adult)

Discuss with lab for paediatric requests.
	Tubes must be full to line. Over- or under-filled samples cannot be used. Test to be pre-arranged with Laboratory. Advice given on pre-analytical requirements
	Tested on day samples taken.

Report issued within 2 – 3 days.
	N/A - qualitative report issued
	Samples must be in the lab by 10am

	Plasma Viscosity (Scarborough)
	EDTA
	3mL (adult)
	
	7-10 days
	1.50 – 1.72 mPa’s
	Store overnight samples at 4ºC if necessary.

	Prothrombin Gene Mutation
	Citrate
	1 x 3mL (adult)

1 x 0.5mL (paed)
	None.
	Up to 4 weeks
	N/A
	Discuss with lab before requesting.

	Reticulocytes
	EDTA
	1 x 3mL (adult)

1 x 0.5mL (paed)
	Automated reticulocyte available using FBC sample.  Usually performed routinely on paediatric FBC requests.
	30 minutes if urgent.

4 hours routine.
	Adult: 

< 0.5 – 2.5 %
30 – 125 x 109/L
	

	Sickle-cell screen
	EDTA
	1 x 3mL (adult)

1 x 0.5mL (paed)
	
	1 hour if urgent

Up to 1 week routine.
	N/A
	A Sickle screen is always followed up with a 

Haemoglobinopathy investigation

	T-cells(CD4/CD8) – (St James)
	EDTA
	3mL
	Need to be analysed within 24 hours
	2 working days
	Contact Consultant Haematologist for advice.
	Samples referred to St James Hosp (Leeds)

Ideally send samples to lab before lunchtime Monday – Friday.

	Thrombophilia Screen

(Antithrombin, Protein C, Protein S, Thrombin Time, Lupus Inhibitor, Anticardiolipin, Coagulation Screen)
	Citrate

and
	3 x 3mL (adult)

5 x 1mL (paed)


	Tubes must be full to line. Over- or under-filled samples cannot be used.

Avoid testing during acute post-thrombic period, if on anticoagulants or when pregnant.
	3-6 weeks
	Printed on final report. Subject to change due to reagent changes. Current ranges available from laboratory staff.
	Relevant clinical details required on request form.

Requests may be referred to haematologist 

	
	Serum
	
	
	
	
	

	Unstable Hb's
	EDTA
	1 x 3mL (adult)

3 x 0.5mL (paed)
	
	24 hours
	N/A
	Requires fresh sample – discuss with laboratory staff before taking samples.

	Urine Haemosiderin
	Urine
	20mL in a plain sterile container
	
	24 hours
	N/A
	


Normal Ranges:

Normal Adult ranges for routine Haematology tests are as follows: (for advice on neonatal ranges, pregnancy etc. please phone the laboratory):

	Test
	Male
	Female
	Units

	HB
	130-180
	115-165
	g/L

	WBC
	4-11
	4-11
	109/L

	PLT
	150-450
	150-450
	109/L

	RBC
	4.3-5.8
	3.9-5.4
	1012/L

	MCV
	79-101
	79-101
	fl

	Hct (Haematocrit)
	0.39 – 0.50
	0.36-0.47
	L/L

	MCH
	27-32
	27-32
	pg

	MCHC
	30-37
	30-37
	g/dL

	Neuts
	2-8
	2-8
	109/L

	Lymph
	0.5 – 4.5
	0.5 – 4.5
	109/L

	Mono
	0.2-1.2
	0.2-1.2
	109/L

	Eos
	0.1-0.7
	0.1-0.7
	109/L

	Baso
	<0.2
	<0.2
	109/L

	PV
	1.50-1.72
	1.50-1.72
	mPa’s

	ESR
	1-10
	1-15
	mm/hr

	PT (automated)
	10 – 12.0
	10 – 12.0
	seconds

	APR (Heparin ratio)
	1.5-2.5
	1.5-2.5
	Ratio

	APTT (automated, part of coag screen)
	26.0 – 36.0
	26.0 – 36.0
	seconds

	FIB
	1.9-4.5
	1.9-4.5
	g/L

	AT3
	80 - 130
	80 - 130
	iu/dL

	Protein S Free Antigen
	75 - 145
	55 - 125
	iu/dL

	Protein C Activity
	70-140
	70-140
	iu/dL

	Factor VIII
	50 - 150
	50 - 150
	iu/dL

	Factor IX
	65 - 150
	65 - 150
	iu/dL

	D-Dimer for PE exclusion
	<230
	<230
	ng/mL

	D-Dimers for ?DIC
	21-230
	21-230
	ng/mL

	Lupus anticoagulant screen ratio
	<1.2 = negative
	<1.2 = negative
	Ratio

	Anticardiolipin IgG
	<10
	<10
	GPL units/mL

	Anticardiolipin IgM
	<8.9
	<8.9
	MPL units/mL


*These may change marginally depending on the reagents used for testing. Please contact the laboratory on ext 6326 if an exact normal range is required.

Paediatric Ranges (FBC):

	Age
	Hb

(g/L)
	RBC

(x1012/L)
	Hct (Haematocrit)
(L/L)
	MCV

(fL)
	WBC

(x 109/L)
	Neutrophils

(x 109/L)
	Lymphocytes

(x 109/L)
	Monocytes

(x 109/L)
	Eosinophils

(x 109/L)
	Platelets

(x 109/L)

	Birth
	149 – 237
	3.7 – 6.5
	0.47 - 0.75
	100 – 135
	10.0 – 26.0
	2.7 – 14.4
	2.0 – 7.3
	0.0 – 1.9
	0.0 – 0.84
	150 -450 

At All Ages

	2 Weeks
	134 – 198
	3.9 – 5.9
	0.41 - 0.61
	88 – 120
	6.0 – 21.0
	1.8 – 5.4
	2.8 – 9.1
	0.1 – 1.7
	0.0 – 0.84
	

	2 Months
	94 – 130
	3.1 – 4.3
	0.28 – 0.42
	84 – 105
	6.0 – 18.0
	1.2 – 7.5
	3.0 – 13.5
	0.1 – 1.7
	0.1 – 0.80
	

	6 Months
	111 – 141
	3.9 – 5.5
	0.31 – 0.41
	68 – 82
	6.0 – 17.5
	1.0 – 8.5
	4.0 – 13.5
	0.2 – 1.2
	0.3 – 0.80
	

	1 Year
	113 – 141
	4.1 – 5.3
	0.33 – 0.41
	71 – 85
	6.0 – 17.5
	1.5 – 8.5
	4.0 – 10.5
	0.2 – 1.2
	0.3 – 0.80
	

	2 - 6 Years
	115 – 135
	3.9 – 5.3
	0.34 – 0.40
	75 – 87
	5.0 – 17.0
	1.5 – 8.5
	1.5 – 9.5
	0.2 – 1.2
	0.3 – 0.80
	

	6 – 12 Years
	115 – 155
	4.0 – 5.2
	0.35 – 0.45
	77 - 95
	4.5 – 14.5
	1.5 – 8.0
	1.5 – 7.0
	0.2 – 1.0
	0.1 – 0.50
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