eSupplement II: Methods for collecting and analysing fibrinogen and C-reactive protein 

The National Centre for Social Research provides details of the methods for collecting and assaying fibrinogen and C-reactive protein in documentation accompanying results of each of the annual Health Surveys for England.1-3 This supplement summarises these methods and results of quality control. 

Methods for obtaining and analysing blood specimens

After obtaining consent, research nurses collected 4.5ml into a citrate tube for fibrinogen and 6ml blood into a vacutainer with no additive for C-reactive protein estimation and sent them to the laboratory within 24 hours. They were stored at room temperature until analysed.

Measurement of fibrinogen was carried out in 1998 and 2003 by the Department of Haematology at Royal Victoria Infirmary, Newcastle upon Tyne, using the Organon Teknika MDA 180 analyser, using a modification of the Clauss thrombin clotting method. In 1994, fibrinogen was analysed at the West Middlesex University Hospital using a IL ACL2000 analyser, using the nephelometric (clot turbidity) method.

Measurement of high sensitivity C-reactive protein was carried out in 1998 and 2003 by the Biochemistry Department at Royal Victoria Infirmary, Newcastle upon Tyne using the N Latex CRP mono Immunoassay on the Behring Nephelometer II Analyzer.

All analyses were carried out according to Standard Operating Procedures by State Registered Medical Laboratory Scientific Officers under the supervision of the Senior Medical Laboratory Scientific Officers. A schedule of Planned Preventative Maintenance was used for each item of equipment, and was carried out jointly by the manufacturers and the laboratories. Both laboratories undertook internal and external quality control of their analyses of fibrinogen and C-reactive protein.

Internal quality control

Internal quality control was performed every day either between routine samples or at the end of a batch of routine samples, every 4 hours or 100 specimens. A quality control sample with a known concentration (target value) was assayed many times to establish the variability in the results expressed as coefficient of variation (standard deviation as a percentage of the mean). If the assay precision did not meet acceptability criteria, it was repeated.  
In 1994, mean assayed values of fibrinogen and coefficients of variation were reported every for every two months and only for one target value. For 1998 and 2003 mean assayed values and coefficients of variation were reported for each month and two or more types of control materials at different concentrations were used to ensure internal quality over a wider range of concentrations.  

Table eII.1 shows results of internal quality control for fibrinogen and Table eII.2 shows results of internal quality control for C-reactive protein. Table eII.3 summarises coefficients of variation for each of the years and overall.

External quality control
The external quality control scheme was operated by the United Kingdom National External Quality Scheme. Samples of known concentration were sent to all participating laboratories, each blind to the concentration of the analyte in the sample. The sample was analysed and the result reported back to the scheme operator. Target values were average of results obtained from all laboratories. 

Table eII.4 shows the results of external quality control for fibrinogen and Table eII.5 shows the results of external quality control for C-reactive protein. Table eII.6 summarises the percentage differences between value and target assays for each of the years and overall.
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eTable II.1. Results of internal quality control of fibrinogen assays, 1994, 1998 and 2003

	
	
	Target value (g/l)
	Mean assayed value (g/l)
	Coefficient of variation (%)

	1994
	January 
	2.90
	2.80
	5.7

	
	March
	2.70
	2.70
	5.5

	
	May
	2.89
	2.65
	5.0

	
	July
	2.89
	2.58
	4.0

	
	September
	2.89
	2.86
	5.8

	
	November
	2.89
	2.80
	6.0

	
	January 1995
	3.08
	3.20
	3.7

	1998
	March 
	1.30
	1.31
	9.82

	
	
	2.70
	2.93
	8.89

	
	April
	1.30
	1.26
	8.19

	
	
	2.70 
	2.71
	6.86

	
	May
	1.30 
	1.20
	8.60

	
	
	2.70 
	2.48
	6.60

	
	June
	1.30 
	1.28
	8.33

	
	
	2.70 
	2.67
	6.52

	
	July
	1.30 
	1.21
	8.08

	
	
	2.70 
	2.61
	6.23

	
	August
	1.30
	1.25
	8.19

	
	
	2.70
	2.72
	6.06

	
	September
	1.30
	1.26
	11.01

	
	
	2.70
	2.69
	7.94

	
	October
	1.30 
	1.28
	9.49

	
	
	2.70 
	2.48
	6.19

	
	November
	1.30 
	1.27
	10.14

	
	
	2.60 
	2.58
	6.61

	
	December
	1.30 
	1.20
	10.22

	
	
	2.60 
	2.49
	7.88

	
	January 1999
	1.30 
	1.33
	8.16

	
	
	2.60 
	2.66
	8.06

	
	February
	1.30 
	1.28
	9.40

	
	
	2.60 
	2.63
	7.52

	2003
	January 
	1.50 
	1.49
	6.7

	
	
	3.00 
	3.07
	5.5

	
	February
	1.50 
	1.45
	7.3

	
	
	3.00 
	3.09
	7.5

	
	March
	1.30 
	1.39
	7.6

	
	
	2.90 
	2.88
	6.5

	
	April
	1.30 
	1.42
	9.1

	
	
	2.90 
	2.97
	6.0

	
	May
	1.45 
	1.46
	5.3

	
	
	2.90 
	2.98
	5.1

	
	June
	1.45 
	1.46
	8.2

	
	
	2.90 
	3.03
	6.4

	
	July
	1.45 
	1.43
	6.1

	
	
	2.90 
	2.97
	4.3

	
	August
	1.45 
	1.49
	5.6

	
	
	2.90 
	3.03
	7.5

	
	September
	1.45 
	1.43
	11.7

	
	
	2.90 
	3.03
	7.0

	
	October
	0.90 
	0.99
	7.7

	
	
	2.90 
	2.89
	5.1

	
	November
	1.45 
	1.04
	7.6

	
	
	2.90 
	3.10
	6.2

	
	December
	1.45 
	1.03
	7.9

	
	
	2.90 
	3.00
	5.3

	
	January 2004
	0.90 
	1.00
	6.5

	
	
	3.00 
	2.90
	4.7

	
	February
	0.90 
	0.99
	8.9

	
	
	3.00 
	3.06
	6.8

	
	March
	0.90 
	0.98
	8.6

	
	
	3.00 
	3.13
	5.1


eTable II.2. Results of internal quality control of C-reactive protein assays, 1998 and 2003


	
	Target value (mg/l)
	Mean assayed value (mg/l)
	Coefficient of variation (%)
	

	1998
	February 
	1.7
	1.80
	4.5

	
	
	16.8
	16.99
	4.0

	
	
	40.4
	41.38
	3.0

	
	
	91.0
	95.85
	4.6

	
	March
	1.7
	1.68
	2.4

	
	
	16.8
	16.92
	3.8

	
	
	40.4
	40.58
	2.8

	
	
	91.0
	92.71
	5.0

	
	April
	1.7
	1.70
	3.7

	
	
	16.8
	16.81
	3.8

	
	
	40.4
	40.23
	3.3

	
	
	91.0
	90.39
	3.7

	
	May
	1.7
	1.76
	4.2

	
	
	15.8
	15.72
	4.1

	
	
	27.1
	27.17
	3.9

	
	
	37.6
	37.67
	3.1

	
	June
	1.7
	1.79
	5.2

	
	
	15.8
	15.93
	3.8

	
	
	27.1
	27.64
	3.6

	
	
	37.6
	38.27
	2.8

	
	July
	1.7
	1.76
	5.1

	
	
	15.8
	15.68
	2.9

	
	
	27.1
	27.35
	2.3

	
	
	37.6
	38.30
	2.7

	
	August
	1.7
	1.79
	5.1

	
	
	15.8
	15.87
	2.7

	
	
	27.1
	27.91
	2.3

	
	
	37.6
	39.19
	2.8

	
	September
	1.7
	1.70
	4.7

	
	
	15.8
	15.62
	3.8

	
	
	27.1
	27.79
	2.6

	
	
	37.6
	39.24
	2.7

	
	October
	1.7
	1.69
	3.9

	
	
	15.8
	15.32
	2.8

	
	
	27.1
	27.58
	2.5

	
	
	37.6
	38.76
	3.0

	
	November
	1.7
	1.69
	4.8

	
	
	15.8
	15.34
	3.7

	
	
	27.1
	27.57
	3.0

	
	
	37.6
	38.69
	2.8

	
	December
	1.7
	1.69
	4.8

	
	
	15.8
	15.50
	4.2

	
	
	27.1
	27.41
	3.9

	
	
	37.6
	38.41
	3.4

	
	January 1999
	1.5
	1.48
	5.6

	
	
	15.8
	14.95
	4.8

	
	
	27.1
	26.61
	3.8

	
	
	37.6
	37.47
	3.5

	
	February
	1.5
	1.50
	4.4


eTable II.2 (continued)

	
	Target value (mg/l)
	Mean assayed value (mg/l)
	Coefficient of variation (%)
	

	1998
	
	15.8
	15.85
	3.3

	
	
	27.1
	27.59
	3.0

	
	
	37.6
	38.11
	3.2

	2003
	January 2003
	1.40
	1.52
	5.3

	
	
	15.00
	14.78
	1.5

	
	
	59.80
	58.32
	2.1

	
	February 
	1.40
	1.44
	7.6

	
	
	15.00
	14.21
	6.8

	
	
	59.80
	56.41
	4.8

	
	March
	1.40
	1.39
	11.3

	
	
	15.00
	14.15
	5.0

	
	
	59.80
	57.16
	5.9

	
	April
	1.40
	1.43
	3.5

	
	
	15.00
	14.28
	2.2

	
	
	59.80
	56.29
	4.1

	
	May
	1.40
	1.45
	4.1

	
	
	14.80
	15.28
	4.5

	
	
	47.20
	47.83
	1.1

	
	June
	1.40
	1.40
	0.0

	
	
	14.80
	45.36*
	3.5

	
	
	47.20
	45.36
	2.4

	
	July
	1.40
	1.48
	5.4

	
	
	14.18
	15.12
	3.2

	
	
	47.20
	48.81
	3.5

	
	August
	1.40
	1.54
	5.9

	
	
	14.80
	15.40
	4.7

	
	
	47.20
	49.75
	4.1

	
	September
	1.50
	1.40
	6.4

	
	
	15.00
	14.93
	3.2

	
	
	48.00
	47.53
	2.7

	
	October
	1.50
	1.38
	5.1

	
	
	15.00
	14.85
	3.2

	
	
	48.00
	48.23
	3.8

	
	November
	1.50
	1.50
	4.7

	
	
	15.00
	15.13
	4.1

	
	
	48.00
	49.56
	4.3

	
	December
	1.50
	1.45
	6.9


	
	
	15.00
	14.71
	3.6

	
	
	48.00
	48.71
	3.1

	
	January 2004
	1.50
	1.45
	5.5

	
	
	15.00
	14.67
	4.2

	
	
	48.00
	48.69
	4.6

	
	February
	1.50
	1.50
	4.7

	
	
	15.00
	14.83
	3.0

	
	
	48.00
	49.32
	4.0

	
	March 
	1.50
	1.45
	3.5

	
	
	15.00
	14.83
	3.0

	
	
	48.00
	48.10
	3.5


*Transcribed as reported by the National Centre for Social Research; thought to be typographical error.

eTable II.3: Summary statistics for coefficients of variation for within-assay measurements for fibrinogen and C-reactive protein, 1994, 1998 and 2003

	
	Coefficient of variation (%)

	
	
	Number of measurements
	Median
	Interquartile range
	90th centile

	Fibrinogen
	1994
	7
	5.5
	1.8
	6.0

	
	1998
	24
	8.1
	2.4
	10.1

	
	2003
	30
	6.6
	2.1
	8.8

	
	All years
	61
	6.9
	2.2
	10.1

	
	
	
	
	
	

	C-reactive protein
	1998
	52
	3.7
	1.4
	4.8

	
	2003
	45
	4.1
	1.8
	6.4

	
	All years
	97
	3.8
	1.7
	6.4


 eTable II.4. Results of external quality control for fibrinogen assays 1994, 1998 and 2003

	
	
	Target value (g/l)
	Mean assayed value (g/l)

	1994
	June
	3.30
	3.67

	
	November
	1.23
	1.41

	1998
	January 
	2.70
	2.70

	
	May
	2.55
	2.60

	
	November
	2.15
	2.00

	
	January 1999
	2.50
	2.70

	2003
	January  
	1.18
	1.10

	
	
	2.37
	2.30

	
	February
	2.33
	2.20

	
	
	2.58
	2.80

	
	March
	0.69
	0.60

	
	
	1.02
	0.90

	
	April
	1.37
	1.10

	
	
	1.21
	1.20

	
	May
	2.04
	1.90

	
	
	1.54
	1.50

	
	June
	1.06
	1.00

	
	
	2.50
	2.64

	
	July
	2.00
	2.10

	
	
	1.37
	1.30

	
	
	1.71
	1.60

	
	August
	1.67
	1.71

	
	
	2.25
	2.45

	
	September 
	1.68
	1.60

	
	
	1.49
	1.37

	
	October
	1.85
	1.82

	
	
	1.30
	1.30

	
	November
	2.33
	2.60

	
	
	1.56
	1.70

	
	December
	2.76
	2.90

	
	January 2004
	2.07
	1.96

	
	
	2.87
	2.94

	
	
	2.37
	2.30

	
	February
	1.97
	2.03

	
	
	1.49
	1.49

	
	March
	2.07
	1.98


eTable II.5. Results of external quality control for C-reactive protein, 1998 and 2003

	
	
	Target value (mg/l)
	Assayed value (mg/l)

	1998
	January 
	37.5
	45.0

	
	February
	62.3
	79.4

	
	March
	72.7
	88.5

	
	April
	82.6
	87.7

	
	May
	97.4
	108.0

	
	June
	117.4
	118.0

	
	August
	147.2
	152.0

	
	September
	11.5
	13.5

	
	October
	21.7
	24.2

	
	November
	33.6
	36.6

	
	December
	59.3
	59.3

	
	January 1999
	79.6
	82.0

	
	February
	80.2
	85.4

	
	March
	22.6
	26.4

	2003
	January 2003
	8.2
	7.9

	
	
	4.6
	4.4

	
	February
	6.6
	6.3

	
	
	4.4
	4.2

	
	March
	5.6
	5.3

	
	
	3.0
	2.8

	
	April
	4.4
	4.2

	
	
	1.2
	1.2

	2003
	May
	2.9
	2.9

	
	
	4.4
	4.2

	
	June
	3.0
	2.9

	
	
	7.3
	7.1

	
	July
	4.8
	4.4

	
	
	2.9
	2.8

	
	August
	2.6
	2.8


	
	
	1.7
	1.7

	
	September
	3.1
	3.3

	
	
	2.3
	2.4

	
	October
	5.0
	5.1

	
	
	1.6
	1.5

	
	November
	4.1
	4.2

	
	
	2.9
	2.9

	
	December
	2.3
	2.2

	
	
	2.2
	2.1

	
	January 2004
	5.4
	5.4

	
	
	5.5
	5.3

	
	February
	1.7
	1.8

	
	
	1.3
	1.3

	
	March
	6.7
	6.7

	
	
	3.5
	3.4


eTable II.6: Summary statistics for % differences between value and target assay results for fibrinogen and C-reactive protein, 1994, 1998 and 2003

	
	Difference between value and target results (% of value result)

	
	
	Number of measurements
	Median
	Interquartile range
	90th centile

	Fibrinogen
	1994
	2
	11.0
	2.7
	13.0

	
	1998
	4
	1.0
	8.4
	7.4

	
	2003
	30
	-2.9
	9.0
	8.0

	
	All years
	36
	-1.2
	10.8
	8.2

	
	
	
	
	
	

	C-reactive protein
	1998
	14
	9.0
	11.7
	18.0

	
	2003
	30
	-3.2
	4.8
	4.9

	
	All years
	44
	0
	10.1
	14.4
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