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Blood biomarkers 

BRHS 20 year follow-up (Q20) 

1998 - 2000 

Fasting blood samples 

At the 20-year follow-up physical examination in 1998-2000 (Q20), the BRHS study participants were asked to fast for 

a minimum of 6 hours, during which they were instructed to drink only water and to attend for measurement at a 

prespecified time between 0800 and 1800 h. All men were asked to provide a blood sample, collected using the Sarstedt 

Monovette system. The samples were frozen and stored at −20°C on the day of collecfion and transferred in batches 

for storage at −70 oC until analysis, performed after no >1 freeze-thaw cycle.  

The blood sampling procedure is described in section 4.2.6 and the handling of the blood samples is described in 

sections 5.1 to 5.5 of the 20-year follow-up physical examination protocol. (BRHS 1998-2000 (Q20) 20yr follow-up 

Physical examination protocol.pdf) 

Blood marker adjustments 

** Adjusted blood markers: A number of blood markers (Glucose, insulin, triglycerides and LDL) were adjusted for 

fasting duration (using the time the participants recorded as having something to eat or drink other than water (data 

from question 20.0 in BRHS 1998-2000 20 year follow-up survey Main Qr Q20). These blood markers are available both 

in unadjusted and adjusted form.  

The method of adjustment is described in: 

1. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-based study: 

effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501  and  

2. BRHS document: BRHS Q20 Blood marker Adjustment Report and SAS code by JEmberson.pdf (Appendix 1)

A list of all BHRS bloods markers for 20-year follow-up in 1998-2000(Q20) can be found in the table below followed by 

the laboratory methods used.   ** indicates the blood marker has been adjusted for fasting duration. 

Appendix 1:  BRHS Q20 Blood marker Adjustment Report and SAS code by JEmberson.pdf  
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Blood biomarkers - BRHS  1998-2000 (Q20) 20 year follow-up 

Blood marker units  
Method 
section 

BRHS variable name Mean SD Min Max N N Miss 
Data 

access 

Activated partial thromboplastin time (aPTT) s S.3 q20appt 30.98 3.63 22.4 79.4 4079 173 yes

Activated protein C (APC resistance) ratio S.3 q20apc 3.29 0.56 1.73 6.69 4050 202 yes

Adiponectin μg/mL S.5 q20adiponectin 8999.7 7319.7 6.15 66984.93 4046 206 yes 

Alanine Transaminase (ALT) u/l S.1.3 q20alt 17.49 10.09 1 201 4034 218 yes 

Albumin g/l S.1.6 q20alb 44.15 2.75 29 54 4034 218 yes 

Alkaline Phosphatase (ALP) u/l S.1.5 q20alk_phos 85.82 41.56 16 1194 4034 218 yes 

Aspartame Transaminase (AST) u/l S.1.3 q20ast 24.25 10.31 6 268 4034 218 yes 

Bilirubin μmol/L S.1 q20bil 10.16 5.67 1 209 4021 231 yes 

Calcium mmol/L S.1.6 q20ca 2.43 0.09 1.83 3.7 4033 219 yes 

Carboxyhemoglobin % S.13 q20cohb 0.83 1.15 0 10.6 4025 227 yes 

Cholesterol mmol/l S.1.1 q20chol 6 1.08 2.6 11.6 4031 221 yes 

Copeptin pmol/L S.6 q20copeptin 5.43 5.29 0.89 91.91 3713 539 yes

Corrected Calcium mmol/L S.1.6 q20corr_ca 2.35 0.08 2.02 3.66 4033 219 yes

Cotinine ng/ml S.12 q20cotinine 41.96 107.49 0.05 844.2 3900 352 yes 

C-Reactive protein (CRP)  mg/L S.3 q20crp 3.53 6.86 0.18 120 4056 196 yes 

Creatinine μ mol/l S.1 q20cre 98.15 21.19 39 531 4034 218 yes 

Cysteine  mg/L  S.8 q20cys 312 37.91 165.2 484.8 3921 331 yes 

Cysteinylglycine (CysGly) µmol/L S.8 q20cg 32.9 6.02 7.6 62.8 3921 331 yes 

D-dimer  ng/ml  S.3 q20ddim 133.58 210.74 3 2852 4079 173 yes 

eGFR     q20egfr=32788 x q20cre (-1.154) x q20age(-0.203) S.14 q20egfr 72.37 12.79 9.86 203.56 4034 218 yes 

Factor IX IU/dL S.3 q20f9 131.3 25.85 19 223 4078 174 yes 

Factor VII IU/dL S.3 q20f7 117.23 26.43 9 215 4073 179 yes 

Factor VIII IU/dL S.3 q20f8 132.38 31.81 15 332 4077 175 yes 

Fibrinogen g/L S.3 q20fib 3.27 0.74 0.49 8.16 4080 172 yes

Nephelometric fibrinogen g/L S.3 q20nephfib 3.17 0.72 0 8.59 4026 226 yes

Gamma-glutamyl transferase (gamma-GT, GGT)  u/l S.1.3 q20ggt 36.83 55.05 7 1879 4034 218 yes 

**Glucose(adjusted) mmol/l S.1.2a q20dglu 6.03 1.89 2.55 27.6 4032 220 yes 

Glucose(unadjusted) mmol/l S.1.2 q20glu 6.06 1.91 2.5 27.6 4032 220 yes 

Glycated Haemoglobin (HbA1c) % S.15.1 q20hba1c 5.03 0.93 1.2 12.9 4039 213 yes 

Haematocrit l/l S.15 q20hct 0.45 0.03 0.28 0.66 4036 216 yes 

Haemoglobin(hb) g/l S.15 q20hb 14.58 1.18 7.1 20.2 4036 216 yes 

HDL cholesterol mmol/l S.1.1 q20hdl 1.32 0.34 0.3 3.3 4006 246 yes 

** blood marker has been adjusted for fasting duration



BRHS 1998-2000 (Q20) Blood biomarkers                                                                                  
3 

Blood marker/cont. units  
Method 
section 

BRHS variable name Mean SD Min Max N N Miss 
Data 

access 

Homocysteine µmol/L S.8 q20hcy 13.48 6.47 5.3 128.7 4021 231 yes 

**Insulin(adjusted) pmol/L S.2a q20dinsul 11.19 14.89 1.12 522 4023 229 yes 

Insulin(unadjusted) pmol/L S.2 q20rinsul 10.93 15.11 1 522 4023 229 yes 

Interleukin-6 (IL-6)  pg/ml S.3 q20il6 3.18 2.95 0.06 16 4050 202 yes 

Leptin ng/ml S.7 q20leptin 12.34 13.05 0 173.7 4018 234 yes 

**LDL cholesterol(adjusted) mmol/l S.1.1a q20dldl 3.89 0.97 0.71 9.37 3974 278 yes

LDL cholesterol(unadjusted) mmol/l S.1.1 q20ldl 3.87 0.97 0.71 9.1 3974 278 yes

Magnesium (Mg) mmol/L  S.1.6 q20mg 0.81 0.07 0.48 1.06 4031 221 yes 

Mean Cell Haemoglobin Concentration (MCHC) g/dl S.15 q20mchc 32.37 1.19 25.84 37.11 4036 216 yes

Mean Cell Haemoglobin (MCH) pg S.15 q20mch 30.08 1.84 17 40 4037 215 yes

Mean Cell volume (MCV) fl S.15 q20mcv 92.97 5.27 65.7 123.1 4036 216 yes 

Mean Platelet volume (MPV) fl S.15 q20mpv 8.4 1.73 3.6 14.9 3889 363 yes 

MR-proADM nmol/L S.4 q20MRproADM 0.6 0.21 0.05 6.24 4050 202 yes 

NT-proBNP  pg/ml S.4 q20bnp 238.29 535.72 5 9771 3784 468 yes 

Parathyroid Hormone (Pth) pg/mL S.11 q20PTH 48.56 21.27 14.5 620.6 3889 363 yes 

Phosphate mmol/l S.1.5 q20phos 1.16 0.16 0.47 2.1 4012 240 yes 

Plasma Viscocity mPa s S.3 q20pv 1.29 0.08 1.1 2.33 4013 239 yes 

Platelets 10^9 /l S.15 q20plts 235.58 63.44 27 899 4036 216 yes

Potassium (K) mmol/l S.1 q20k 4.43 0.37 3.1 6.3 4013 239 yes

Protein g/l S.1 q20prot 76.96 4.7 56 143 4034 218 yes 

Red blood cell count (RBC) 10^12 /l S.15 q20rbc 4.86 0.4 2.56 6.7 4036 216 yes 

Sodium (Na) mmol/l S.1.4 q20na 139.62 2.74 125 150 4034 218 yes 

Tissue plasminogen activator(tPA)  ng/ml S.3 q20tpa 11.08 4.44 1.5 36.8 4083 169 yes 

**Triglycerides(adjusted) mmol/l S.1.1a q20dtrig 1.86 1.08 0.37 16.66 4032 220 yes 

Triglycerides(unadjusted) mmol/l S.1.1 q20trigs 1.84 1.09 0.35 15.95 4032 220 yes 

Troponin T(TnT) pg/ml S.4 q20TNT 14.11 22.25 2.99 1301 4046 206 yes 

Urate mmol/l S.1.7 q20urate 0.38 0.08 0.14 0.8 4034 218 yes 

Urea mmol/l S.1 q20urea 6.05 1.7 1.8 24.3 4034 218 yes 

Vitamin C μmol/L S.9 q20vit_c 30.22 27.35 0 447.92 3948 304 yes 

Vitamin D, nmol/L S.10 q20Total_VitD 20.01 9.24 2 120 3799 453 yes

Vitamin E mmol/L S.9 q20vit_e 33.59 11.95 0.64 118.65 3779 473 yes

Von Willebrand factor (VWF)  IU/ml S.3 q20vwf 139.96 46.19 23 382 4083 169 yes 

White blood cell count (WBC) 10^9/L S.15 q20wbc 7.11 2.18 2.7 38.6 4037 215 yes 

** blood marker has been adjusted for fasting duration
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S.0 Blood biomarkers - Laboratory methods and reference papers 

S.1 Biochemistry variables   
Measured at the Department of Chemical Pathology, Royal Free Hospital, London (Prof Mike Thomas). 

Biochemistry variables including S.1.1 – S.1.7 were measured using a Hitachi 747 automated analyser.   

S.1.1 Lipids 
All blood samples were separated and frozen on the day of collection and transferred to central laboratories for 
analysis.   

Total cholesterol, HDL cholesterol and Triglyceride were measured using a Hitachi 747 automated 

analyser.  Total and HDL cholesterol were analysed using the methods of Siedel [1] and Sugichi [2] respectively. 

LDL-cholesterol values were calculated using the Friedrickson-Friedwald equation.   

1. Siedel J, Hagele EO, Ziegenhorn J, Wahlefield AW.  Reagent for the enzymatic determination of serum total 
with improved lipolytic efficiency.  Clin Chemistry 1983; 29: 1075-1080.  

2. Sugishi H, Uji Y, Okabe H, Uekema K, Kjayahar N.  Direct measurement of high-density lipoprotein cholesterol 
in serum with polyethylene glycol modified enzymes and sulphated alpha-cyclodextrin.  Clin Chemistry 
1995; 41: 717-723. 

3. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-based 
study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 

S.1.1a ** Triglyceride and **LDL (adjusted for for differences between participant's fasting duration) 
1. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-based 

study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 
2. BRHS document: BRHS Q20 Blood marker Adjustment Report and SAS code by JEmberson.pdf 

S.1.2 Glucose  
Plasma glucose was measured using the method of Trinder [1] using a Falcor 600 automated analyser.   

1. Trinder P.  Determination of blood glucose using 4-aminophenazone as oxygen acceptor. J Clin Pathology 
1969; 22: 246.                                                                                 

2. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-
based study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 

S.1.2a **Glucose (adjusted for for differences between participant's fasting duration) 
1 Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-

based study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 
2 BRHS document: BRHS Q20 Blood marker Adjustment Report and SAS code by JEmberson.pdf 

S.1.3 Hepatic enzymes 
Hepatic enzymes including GGT, ALT and AST, were measured using a Hitachi 747 automated analyzer. 

 Gamma-GT 
A commercial assay supplied by Roche Diagnostics for use on Hitachi analysers.  The method is standardised 
against the original kinetic method of Szasz but uses a water-soluble substrate L-gamma-glutamyl-3-carboxy-4-
nitroanilide.  Gamma-glutamyltransferase transfers the gamma-glutamyl group of this substrate to glycylglycine. 
the amount of 5-amino-2-nitrobenzoate liberated is proportional to the GGT activity and can be determined 
spectrophotometrically. 

1. Szasz, G, Persjin, JP et.al. Z Klin Chem Klin Biochem (1974) 12 : 228. 
2. Persijn JP, van der Slik W.  A new method for the determination of gamma-glutamyltransferase in serum.  

J  Clin Chem Clin Biochem. 1976 Sep;14(9):421-7. 
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ALT, AST 
A commercial assay supplied by Roche Diagnostics for use on Hitachi analysers.  The method is derived from the 
recommended IFCC reference method. The enzyme ALT catalyses the equilibrium reaction between alpha-
ketoglutarate and L-alanine with that of L-glutamate and pyruvate. The increase in pyruvate is determined in an 
indicator reaction catalysed by lactate dehydrogenase in which NADH is oxidised to NAD+.  The rate of the 
photometrically determined NADH decrease is directly proportional to the rate of formation of pyruvate and 
hence the ALT activity. 

1. Bergmeyer HU, Horder M, Rej R.  International Federation of Clinical Chemistry (IFCC) Scientific Committee, 
Analytical Section: approved recommendation (1985) on IFCC methods for the measurement of catalytic 
concentration of enzymes.  Part 3. IFCC method for alanine aminotransferase (L-alanine: 2-oxoglutarate 
aminotransferase, EC 2.6.1.2).  J Clin Chem Clin Biochem. 1986 Jul;24(7):481-95. 

S.1.4 Sodium 
Sodium was measured by an ion selective electrode. 

1. Wannamethee SG, Shaper AG, Lennon L, Papacosta O, Whincup P.  Mild hyponatremia, hypernatremia 
and incident cardiovascular disease and mortality in older men: A population-based cohort study.Nutr 
Metab Cardiovasc Dis. 2016 Jan;26(1):12-9 

S.1.5 Phosphate, Alkaline Phosphatase (ALP) 
Serum phosphate and ALP were both analysed on a Hitachi autoanalyser using colorimetric assays (Roche).  
The serum phosphate assay was based on the detection of ammonium phosphomolybdate; the ALP assay  
was based on the detection of p-nitrophenol released by ALP activity. 

1. Wannamethee SG, Sattar N, Papacosta O, Lennon L, Whincup PH.  Alkaline phosphatase, serum 
phosphate, and incident cardiovascular disease and total mortality in older men. Arterioscler Thromb Vasc 
Biol. 2013 May;33(5):1070-6. 

S.1.6  Magnesium, Albumin, Calcium 
 Measured with an enzymatic colorimetric assay using a Hitachi 747 automated analyser. 

S.1.7  Urate  
 Urate was measured with an enzymatic colorimetric assay using a Hitachi 747 automated analyser. 

S.2  Insulin 
Measured at the Department of Diabetes, University of Newcastle-on-Tyne (Prof G Alberti) 
Serum insulin was measured using an enzyme-linked immunosorbent assay  ELISA  which does not cross-react 
with proinsulin. [1] 

1. Andersen L, Dinesen B, Jorgensen PN, Poulsen F, Roder ME.  Enzyme immunoassay for intact human 
insulin in serum or plasma.  Clin Chemistry 1993; 39: 578-582.   

2. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-
based study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 

S.2a ** Insulin (adjusted for differences between participant's fasting duration) 
1. Emberson J,Whincup PH, Walker M , Thomas M,Alberti KGMM. Biochemical measures in a population-

based study: effect of fasting duration and time of day. Ann Clin Biochem 2002; 39: 493- 501 
2. BRHS document: BRHS Q20 Blood marker Adjustment Report and SAS code by JEmberson.pdf 

https://pubmed.ncbi.nlm.nih.gov/26298426/
https://pubmed.ncbi.nlm.nih.gov/26298426/
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S.3  Haemostatic and inflammatory variables 
Measured at the University of Glasgow (Prof G Lowe) 

Haemostatic:  aPTT, APC, D-dimer, Factor VII, Factor VIII, Factor IX, tPA, vWf 
Inflammatory: Fibrinogen, Nephelometric fibrinogen, Plasma viscosity, CRP, IL-6 

At the 20-year examinafion, blood was anficoagulated with K2 EDTA (1.5 mg mL−1) for measurement of plasma 
viscosity at 37 °C in a semi-automated capillary viscometer (Coulter Electronics, High Wycombe, UK). Blood was 
also anticoagulated with 0.109 m trisodium citrate (9:1 v:v) for measurement of clottable fibrinogen (Clauss 
method); as well as coagulation factors (F)VII, VIII and IX; activated partial thromboplastin time (APTT) and 
activated protein C (APC) ratio (measured by the APTT-based method) in an MDA-180 coagulometer (Organon 
Teknika, Cambridge, UK). Plasma levels of t-PA antigen and D-dimer were measured with enzyme-linked 
immunosorbent assays (ELISA) (Biopool AB, Umea, Sweden) as was VWF antigen (Dako, High Wycombe, UK). C-
reactive protein (CRP) was assayed by ultra-sensitive nephelometry (Dade Behring, Milton Keynes, UK). IL-6 was 
assayed using a high-sensitivity ELISA (R & D Systems, Oxford, UK). [1] 

1. Wannamethee SG, Whincup PH, Shaper AG, Rumley A, Lennon L, Lowe GD. Circulating inflammatory and 
hemostatic biomarkers are associated with risk of myocardial infarction and coronary death, but not 
angina pectoris, in older men. J Thromb Haemost. 2009 Oct;7(10):1605-11. 

2. Rumley A, Emberson JR, Wannamethee SG, Lennon L, Whincup PH, Lowe GD. Effects of older age on fibrin 
D-dimer, C-reactive protein, and other hemostatic and inflammatory variables in men aged 60-79 years. J 
Thromb Haemost. 2006 May;4(5):982-7.

S.4 Cardiac markers  
Measured at the University of Glasgow (Dr Paul Welsh) 

NT-proBNP, hsTnT, and MR-proADM 
NT-proBNP and hsTnT were measured in plasma samples on an automated clinically validated immunoassay 

analyzer (e411, Roche Diagnostics, Burgess Hill, United Kingdom) using the manufacturers’ calibrators and 

quality control reagents.  MR-proADM was measured on an automated B.R.A.H.M.S Kryptor Compact plus 

(Thermo Fisher Scientific Hemel Hempstead, United Kingdom).[1]  

1. Welsh P, Hart C, Papacosta O, Preiss D, McConnachie A, Murray H, et al. Prediction of Cardiovascular Disease 

Risk by Cardiac Biomarkers in 2 United Kingdom Cohort Studies: Does Utility Depend on Risk Thresholds For 

Treatment? Hypertension. 2016;67(2):309-15. Epub 2015/12/17. 

Other blood markers 
S.5 Adiponectin  

Measured at the University of Glasgow (Prof Naveed Sattar) 

1. Sattar N, Wannamethee G, Sarwar N, Tchernova J, Cherry L, Wallace AM, Danesh J, Whincup PH. 
Adiponectin and coronary heart disease: a prospective study and meta-analysis.Circulation. 2006 Aug 
15;114(7):623-9. 

S.6 Copeptin  
Measured at the University of Glasgow (Prof Naveed Sattar) 

1. Wannamethee SG, Welsh P, Papacosta O, Lennon L, Whincup PH, Sattar N. Copeptin, Insulin Resistance, 
and Risk of Incident Diabetes in Older Men. Clin Endocrinol Metab. 2015 Sep;100(9):3332-9. 

S.7 Leptin 
Measured at the University of Glasgow (Prof Naveed Sattar) 

1. Sattar N, Wannamethee G, Sarwar N, Chernova J, Lawlor DA, Kelly A, Wallace AM, Danesh J, Whincup PH. 
Leptin and coronary heart disease: prospective study and systematic review. J Am Coll Cardiol. 2009 Jan 
13;53(2):167-75. 
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S.8 Homocysteine, Cysteine and Cysteinyl-glycine
Measured in Tromso, Norway ( Dr Ueland ) 

S.9  Plasma Vitamin C and Vitamin E
Measured at the Department of Biochemistry, Royal Free Hospital, London (Prof Bruckdorfer) 

Plasma vitamin C and vitamin E were measured with high performance liquid chromatography using ultraviolet 
and fluorescent detection in plasma. For vitamin C, plasma extracts were treated with metaphosphoric acid at 
the point of collection and were then snap frozen with dry ice (1,2).  

1. Rice-Evans, Diplock CAA, Symons MCR. Techniques in free radical research. In: Burdon RH, 
Vanknippenberg PH, eds. Laboratory techniques in biochemistry and molecular biology. Amsterdam: 
Elsevier, 1991: 185–206. 

2. Jennings PE, Chirico S, Jones AF, Lunec J, Barnett AH. Vitamin C metabolites and microangiopathy in 
diabetes mellitus. Diabetes Res 1987; 6: 151–4. 

3. Wannamethee SG, Bruckdorfer KR, Shaper AG, Papacosta O, Lennon L, Whincup PH.  Plasma vitamin C, 
but not vitamin E, is associated with reduced risk of heart failure in older men. Circ Heart Fail. 2013 
Jul;6(4):647-54. 

S.10 Total vitamin D
Measured at the University of Glasgow (Prof Naveed Sattar) 

Total vitamin D (25OHD2 plus 25OHD3) was measured using a gold-standard liquid chromatography–tandem 

mass spectrometry method following an automated solid-phase extraction procedure [1]. Measurements were 

made in ng/ml and converted into nmol/l. The lower limit of sensitivity was 10 nmol/l. PTH was measured by 

electrochemiluminescence using a clinically validated assay for intact PTH [1]. 

1. Wannamethee   SG, Welsh   P, Papacosta   O, Lennon   L, Whincup Peter   H, Sattar   N.  Elevated 

parathyroid hormone, but not vitamin D deficiency, is associated with increased risk of heart failure in 

older men with and without cardiovascular disease. Circ Heart Fail  2014; 7: 732–9. 

S.11 Parathyroid hormone (PTH)
Measured at the University of Glasgow (Prof Naveed Sattar) 

Plasma PTH was measured by electrochemiluminescence using a clinically validated assay for intact PTH on the 

Elecsys 2010 (Roche Diagnostics) using the manufacturer’s calibrators and controls.[1] 

1. Wannamethee   SG, Welsh   P, Papacosta   O, Lennon   L, Whincup Peter   H, Sattar   N. Elevated 

parathyroid hormone, but not vitamin D deficiency, is associated with increased risk of heart failure in 

older men with and without cardiovascular disease. Circ Heart Fail 2014; 7: 732–9. 

S.12 Cotinine
Measured at New Cross Hospital, London (C Feyerabend) 

Liquid chromatography tandem mass spectrometry was used to assay cotinine in serum samples [1] 

1. Jefferis BJ, Lowe GD, Welsh P, Rumley A, Lawlor DA, Ebrahim S, Carson C, Doig M, Feyerabend C, 

McMeekin L, Wannamethee SG, Cook DG, Whincup PH. Second hand smoke (SHS) exposure is associated 

with circulating markers of inflammation and endothelial function in adult men and women. 

.Atherosclerosis. 2010 Feb;208(2):550-6. 

S.13  Carboxyhaemoglobin
Measured at the Whittington Hospital, London. 

COHb was measured using a co-oximeter (AVL Medical Instruments, Ltd) which was calibrated with each batch 

of samples and was registered in an external quality assurance programme. 

Whincup PH, Papacosta O, Lennon L, Haines A . Carboxyhaemoglobin levels and their determinants in older 

British men BMC Public Health. 2006 Jul 18;6:189. 
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S.14 eGFR 
eGFR(q20egfr) =32788 x q20cre (-1.154) x q20age (-0.203)    where q20cre is creatinine and q20age is age 

S.15 Routine Haematology
Routine haematology analyses were carried out at the Dept of Haematology, Whittington Hospital, London. 

Blood was anticoagulated with K2 EDTA (1.5 mg mL−1) for measurement of haematocrit, white cell count,  

and platelet count in an automated cell counter. 

S.15.1 Glycated Haemoglobin (HbA1c)

Drew Scientific HbGold Analyser 

Intended use  

The Drew Scientific HbGold Analyser, associated reagent kit and controls are intended for the in vitro 

measurement of HbA1c, HbA2 and the identification of haemoglobin variants in EDTA anticoagulated 

whole blood samples. 

Principle 

The instrument utilises automated cation exchange chromatography in conjunction with gradient elution to 

separate human haemoglobin subtypes and variants from haemolysed whole blood. 

Results are automatically displayed on an integral screen as a chromatogram and they can be also be stored 

by an internal computer, transmitted by a standard RS232 port or printed on the standard dot-matrix printer 

supplied. Data can also be archived to floppy disk. 

System 
The Drew Scientific HbGold Analyser includes a 100 position cooled Autosampler which handles pre-diluted 

blood samples and automatically introduces them to the analyser. 

For HbA1c measurement the analysis time is 5.5 minutes, for HbA2 and variants is 7 minutes and there is a 

13-minute high-resolution assay available for further haemoglobin investigations. 

The software allows the user to change between the above assays even within the same batch, using a single 

“Gold” column and reagent kit.  

Precision 

The maximum co-efficient of variance is 5% for the HbA1c and HbA2 assays. 
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