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INTRODUCTION 
 
 
This is a list of the biochemistry, endocrinology, and therapeutic drug monitoring tests 
performed at Eurofins Biomnis’ Dublin Laboratory. For a searchable list of tests performed by 
Eurofins Biomnis in France, in our laboratories in Lyon and Paris, click here. 
 
Please note that these lists were complete at the time of publishing. Eurofins Biomnis is 
continuously updating its menu of tests, and some tests may be available even though they 
are not listed in this document or at the above link. If you cannot find details of a test you 
require, please contact our Client Services department on Free Phone 1800-252-966, or e-
mail client.services@eurofins-biomnis.ie. 
 
For sample collection, please contact our Logistics department on Free Phone 1800-252-967, 
or e-mail logistics@eurofins-biomnis.ie. 
 
 

  

http://www.biomnis.com/en/services/test-guide/
mailto:client.services@eurofins-biomnis.ie
mailto:logistics@eurofins-biomnis.ie
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LAYOUT OF TEST INFORMATION 
 
 

TEST INFORMATION TEMPLATE 

Brief information on clinical background, indications for test and interpretation of test 
results. 

Preparation of Patient: any special preparation required, such as fasting. 
Precautions: any special circumstances, conditions etc. to be aware of.  

Accredited Whether or not the test is accredited by INAB to ISO 15189 

Method Test method 

Sample 
Requirements 

Type of tube required, transport temperature and other information. 
Avoid gel separation tubes for therapeutic drug assays. Some 
gels (depending on manufacturer) cause adsorption of the drug 
to the gel. 
 

Turnaround 
Time  

The maximum turnaround time in working days from receipt of the 
sample in the laboratory’s pre-analytics department to final 
authorisation of results. 
 

Stability Sample stability under various conditions.  
RT = room temperature i.e.: 16 – 25 °C. 
Please see SAMPLE STABILITY notes below. 
Stability data indicated by a superscript numeral 1 are taken from the 
publication referenced below1. 
 

Units - 
Reference 
Ranges and 
Source 

Units and reference range(s) for the test. 
Source of the reference ranges: 

1. Test manufacturer’s instructions for use (IFU). 
2. National and international guidelines. 
3. Ranges established in-house. 
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NOTES ON SAMPLE STABILITY 
 
The majority of incorrect laboratory test results are due to improper sample collection and 
transport. For details regarding correct phlebotomy technique and our patient identification 
requirements, please click here. 
 
In order for you to arrange and properly time phlebotomy and sample collection, we have 
indicated, for each test, its stability after collection. Stability is indicated for whole blood at 
various temperatures, and for plasma or serum separated from cells, also at various 
temperatures.  
 
Note: RT = room temperature, i.e. 16 – 25 °C.   
 
Stability data are taken from the manufacturers’ instructions for use (IFUs), and from the 
World Health Organisation publication indicated below1. 
 
Sample stability data is not available for all tests under all conditions, either in the 
manufacturers’ IFUs or the published literature. If no information is available, in general, 
unless otherwise specified (such as when the required sample is whole blood), serum should 
be centrifuged and separated from cells after completion of clotting (20 – 30 minutes), and 
transported to the laboratory at 2 – 8 °C. Plasma may be centrifuged and separated from cells 
immediately after sampling and gently mixing the sample by inverting the tube 10 times. It 
should then be transported to the laboratory at 2 – 8 °C. Whole blood should be transported 
at 2 – 8 °C and reach the laboratory as soon as possible. However, please check each test 
for specific stability information. 
 
If in doubt, please contact our Client Services department on Free Phone 1800-252-966, or e-
mail client.services@eurofins-biomnis.ie. 
 
 
Reference: 
 

1. World Health Organisation: Use of anticoagulants in diagnostic laboratory 
investigations. WHO/DIL/LAB99.1 Rev.2, 2002. 

2. Clinical Biochemistry 45 (2012) 464–469. 
 

  

http://www.biomnis.ie/TestMenu/Preanalytics.aspx
mailto:client.services@eurofins-biomnis.ie
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REASONS FOR REJECTION OF SAMPLES/NON-REPORTING OF TESTS 
 

1. Samples received beyond the stability limits and/or not at the correct temperature 
indicated below for each test. 
 

2. Samples received in the incorrect tube/with the incorrect anticoagulant or lack of the 
correct anticoagulant. 
 

3. Samples received without the necessary patient identifiers. For more details, see 
here. 
 

4. Samples which fail specific criteria for certain tests. See individual tests for details. 
 

5. All samples have 3 tests run on them called “serum indices”. These measure the 
extent of haemolysis, lipaemia and icterus in the sample. Each test has a specific 
level of each of these indices above which the test result is not valid. If any index is 
too high for a given test, that test is not reported. A comment such as “result invalid; 
sample haemolysed” is printed on the report instead. 

 
 
 
Clinical Chemistry Consultant: Dr. Mike Louw 
Telephone: 00-353-1-295-8545 
 

 

  

http://www.biomnis.ie/TestMenu/Preanalytics.aspx
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ALANINE AMINOTRANSFERASE (ALT) 

Alanine aminotransferase (ALT) is found principally in the liver. Elevated serum levels are 
found in hepatobiliary diseases such as cirrhosis, metastatic carcinoma, viral hepatitis, 
obstructive jaundice and chronic alcohol abuse. Following myocardial infarction, ALT is 
slightly elevated. In patients with vitamin B6 deficiency, serum ALT may be decreased. 

Preparation of Patient: There is no special physical preparation for ALT analysis. 
 
Precautions: Anticoagulants: Citrate and fluoride inhibit the enzyme activity. 
Drugs: In vitro therapeutic drug interference on the assay was tested according to the 
recommendations of the Symposium of Drug Effects in Clinical Chemistry Methods 
(1996). 
Calcium dobesilate and doxycycline HCl cause artificially low ALT values at the tested 
drug level. 

Accredited Yes 

Method Chemistry- Spectrophotometry SOP: CC 04 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

24h 
 

Stability Whole blood: RT 3 days1.  
Separated: RT 3 days1. 7 days @ + 4ºC. 
 

Units - 
Reference 
Ranges and 
Source 

U/L 
Adult male and female: 0 – 55 
Source: Abbott IFU 304663/R02 2012 
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ALBUMIN 

Albumin is a protein which is synthesized in the liver. Half-life = 15 to 20 days. It is a key 
transport protein and it is also important in maintaining colloidal osmotic pressure. 
Reduced albumin levels are seen in malnutrition, impaired liver function, inflammation 
and in conditions which result in heavy loss of protein (a range of different glomerular and 
gastrointestinal problems). Elevated albumin levels are seen in hemoconcentration. 

Preparation of Patient: There is no special physical preparation for Albumin analysis. 
 
Precautions: Elevated levels of albumin have little diagnostic significance, except in 
dehydration.  
Hypoalbuminemia, however, is very common and results, in most instances, from one or 
more of the following factors:  

•  Impaired synthesis, either primary as in liver disease or secondary as in 
diminished protein intake  

•  Increased catabolism as a result of tissue damage and inflammation  
•  Reduced absorption of amino acids caused by malabsorption or malnutrition  
•  Protein loss in urine, feces, or skin  
•  Altered distribution that may sequester large amounts of albumin in an 

extravascular compartment.  
 

Accredited Yes 

Method Chemistry- Spectrophotometry (Bromocresol Green) 
SOP: CC 42 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: fasting 

Turnaround 
Time  

24h 
 

Stability Whole blood: RT 6 days1.  
Separated: RT 2 months1. 5 months @ + 4ºC 
 

Units - 
Reference 
Ranges and 
Source 

g/L 
Adult: 37 – 52 
Source: in-house study on >120 apparently healthy adult persons, 
male and female. 
 
0 to 4 days. 28 - 44 
4 days to 14 years 38 - 54 
14 to 18 years 32 - 45 
Source: Abbott IFU 304619/R01 2011 
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ALKALINE PHOSPHATASE (ALP) 

Found in many different tissues and organs, including liver, bone, intestine, placenta, 
kidneys, lungs and red blood cells. Isoenzymes of the liver and bone fractions account for 
80% of the activity found in normal blood. This activity increases in both liver disease 
(intra- and extra-hepatic cholestasis) and bone disease (rickets, osteitis deformans, 
osteomalacia, Paget’s disease and metastasis to bone tissue). 

Preparation of Patient: There is no special physical preparation for Alkaline 
phosphatase analysis. 
 
Precautions: Alkaline phosphatase refers to a group of phosphatases (pH optimum 
approximately 10) found in almost every tissue in the body. Most alkaline phosphatase in 
normal adult serum is from the liver or biliary tract. Normal alkaline phosphatase levels 
are age dependent with young children and adolescents having much higher levels than 
adults. Adult males tend to have higher levels than females, but pregnant females have 
increased levels due to placental secretion of alkaline phosphatase. Elevation of alkaline 
phosphatase levels occurs in diseases such as hepatitis, cirrhosis, malignancy, chemical 
toxicity, and in bone diseases such as metastatic carcinoma, rickets, Paget’s disease, 
and osteomalacia. Moderate increases in serum alkaline phosphatase levels have been 
observed in Hodgkin’s disease, congestive heart failure, ulcerative colitis, regional 
enteritis, and intra-abdominal bacterial infections. Normal alkaline phosphatase levels are 
elevated during periods of active bone growth, for example, in young children and 
adolescents. 
 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 03 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 4 days1. 
Separated: RT 7 days1. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/L 
Male 
1 to 12 years < 500 
12 to 15 years < 750 
> 20 years 40 to 150 
Female 
1 to 12 years < 500 
> 15 years 40 to 150 
Source: Abbott IFU 304752/R02 2012 
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ALPHA-1 ANTITRYPSIN (A1AT) 

Alpha1-antitrypsin is a protein synthesized in the liver that inhibits several proteolytic 
enzymes such as elastase, chymotrypsin, trypsin and thrombin. Alpha1-antitrypsin 
deficiency is a genetic predisposition characterized by varying levels of severity. When 
alpha1-antitrypsin is deficient in adults, uninhibited activity of these enzymes results in 
pulmonary emphysema and hepatic diseases. Among children, severe deficiency most 
frequently presents as liver disease, cholestasis and cirrhosis. Low levels of alpha1-
antitrypsin may be associated with liver cirrhosis, liver tumors and other hepatic and 
pulmonary problems. Alpha1-antitrypsin is also an acute-phase protein whose serum 
concentration rises several fold in the case of acute or chronic active inflammation; 
therefore, patients with alpha1-antitrypsin deficiency may have falsely normal levels 
during acute illness. 

Preparation of Patient: There is no special physical preparation. 

Accredited No 

Method Chemistry- immunoturbidimetry 
SOP: CC150 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 6 hours. 
Separated: RT 6 hours. 
+ 4ºC: 2 days. 

Units - 
Reference 
Ranges and 
Source 

g/L 
0.9 – 2.0 
Source: Abbott IFU 6K99-01 2013 
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ALPHA-FETOPROTEIN (AFP) 

A glycoprotein synthesized in the foetal liver and yolk sac, which can cross the placental 
barrier. Disappears from the blood of both mother and child within a few weeks of birth. 
Assay useful in the diagnosis and monitoring of hepatocellular carcinoma and testicular 
cancer. Also used for the determination of neural tube defects and in Downs syndrome 

Preparation of Patient: There is no special physical preparation for the AFP test. 
 
Precautions: It is very important that the doctor knows precisely how old the foetus is 
when the test is performed since the AFP level considered normal changes over the 
length of the pregnancy. Errors in determining the age of the foetus lead to errors when 
interpreting the test results. Since the AFP test is only a screening tool, more specific 
tests must follow to make accurate diagnosis. An abnormal test result does not 
necessarily mean that the foetus has a birth defect. The test has a high rate of abnormal 
results (either high or low) in order to prevent missing a foetus that has a serious 
condition 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC40 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

3 days 

Stability Whole blood: RT 3 days1. 
Separated: RT 3 days1. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

IU/ml 
Adults 0 – 6.64 
Source: Abbott IFU G4-3210/R04 2013 
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AMIKACIN 

Amikacin is a semi-synthetic aminoglycoside that exhibits bactericidal activity against a 
wide range of pathogens, including many organisms resistant to other aminoglycosides. 
Amikacin is active in vitro against gram-negative organisms, penicillinase, and non-
penicillinase producing staphylococci. The strength of this drug is due primarily to its high 
degree of resistance to aminoglycoside-inactivating enzymes. 
Determination of serum or plasma drug levels is required to achieve optimum therapeutic 
efficacy and minimize toxicity. 

Preparation of Patient: There is no special physical preparation for the test. 
 
Precautions: please include dose regime (dose and frequency of administration, and 
timing of sampling (trough and/or peak)). 

Accredited Yes 

Method Homogeneous particle-enhanced turbidimetric inhibition 
immunoassay (PETINIA). 
SOP: CC86 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Heparin- or EDTA-plasma 
(green and lavender cap). 
Temperature: + 4ºC 
 

Turnaround 
Time  

Same day. 

Stability Whole blood: RT unknown. 
Separated: RT 2 hours1. 7 days +4°C  

Units - 
Reference 
Ranges and 
Source 

AMIKACIN THERAPEUTIC RANGE 
Peak:    25 - 35 mg/L      
Trough:   4 - 8  mg/L 
Source: Abbott IFU 6L3520_IFU_06_EN 2010      
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AMYLASE 

Serum amylase activity arises from 2 major tissue sources - the salivary ducts and the 
pancreas. Pancreatic amylase (type P) levels are very high in pancreatic disease (acute 
or chronic pancreatitis), and somewhat elevated in other acute abdominal problems such 
as perforated ulcer or intestinal obstruction. Salivary amylase (type S) levels can be 
increased in conditions which affect the parotid region (e.g. mumps) and in heavy alcohol 
drinkers. Secretion of salivary amylase may be abnormal in certain malignancies 
involving the lungs, the ovaries, the prostate and the pancreas. An elevated total amylase 
should be further investigated (if clinically indicated) by isoenzyme studies. 

Preparation of Patient: There is no special physical preparation for Amylase analysis. 
 
Precautions: Serum, which has been separated from the cells as soon as possible after 
collection, is the specimen of choice. With the exception of heparin and EDTA, all other 

anticoagulants inhibit the a -amylase activity. Anticoagulants: Citrate and fluoride inhibit 
the reaction. 

Accreditation Yes 

Method Chemistry – Enzymatic + colorimetric 
SOP: CC05 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 4 days1. 
Separated: RT 7 days1. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/L 
25 – 125 
Source: Abbott IFU 305110/R03 2012 
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ANGIOTENSIN CONVERTING ENZYME (ACE) 

Angiotensin converting enzyme (ACE) participates in the renin cascade in response to 
hypovolemia. Its peptidase action on the decapeptide angiotensinogen I results in the 
hydrolysis of a terminal histidyl leucine dipeptide and the formation of the octapeptide 
angiotensin II, a potent vasoconstrictor that increases blood pressure. 
  
The primary source of ACE is the endothelium of the lung. ACE activity is increased in 
sarcoidosis, a systemic granulomatous disease that commonly affects the lungs. In 
sarcoidosis, ACE is thought to be produced by epithelioid cells and macrophages of the 
granuloma. 
  
ACE activity reflects the severity of sarcoidosis: 68% positivity in those with stage I 
sarcoidosis, 86% in stage II sarcoidosis, and 91% in stage III sarcoidosis. Serum ACE 
also appears to reflect the activity of the disease; there is a dramatic decrease in enzyme 
activity in some patients receiving prednisone. 
  
Other conditions such as Gaucher disease, leprosy, untreated hyperthyroidism, psoriasis, 
premature infants with respiratory distress syndrome, adults with amyloidosis, and 
histoplasmosis have been associated with increased levels of ACE. 
 

Preparation of Patient: There is no special physical preparation for ACE analysis. 
Precautions: Serum, which has been separated from the cells as soon as possible after 
collection, is the only suitable sample type. ACE is a zinc-dependant enzyme and 
anticoagulants, especially EDTA, can lead to falsely low results. 

Accreditation Yes 

Method Chemistry – Enzymatic + colorimetric 
SOP: CC157 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) ONLY 
Temperature: Ambient 

Turnaround 
Time 

24h 

Stability Whole blood: unknown 
Separated: RT 5 days. 
30 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/L 
Adults: 20 – 70  
Less than 18 years: 29 – 112. Levels in children are higher and more 
variable than in adults. 
Bühlmann ACE kit insert Revision date: 2012-11-26 
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ANTI- THYROGLOBULIN ANTIBODIES 

Thyroglobulin is the main component in the lumen of the thyroid follicle. In conjunction 
with thyroperoxidase, thyroglobulin is essential for the iodination of L-tyrosine to form 
thyroid hormones T4 and T3. Antibodies to thyroglobulin are seen in Hashimoto’s disease 
and some patients with Grave’s disease. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Chemiluminescent microparticle immunoassay (CMIA) 
SOP: CC 45 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC. 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 8 hours. 
Separated: 72 hours @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Less than 4.11 IU/mL 
 
Source: Abbott IFU 840240/R4 2005 
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ANTI-THYROPEROXIDASE ANTIBODIES 

Thyroperoxidase (TPO) is present on the microsomes of thyroid cells and is expressed at 
the apical surface. In synergy with thyroglobulin it is involved in the iodination of L-
tyrosine to produce the thyroid hormones T4, T3, and rT3. Antibodies to TPO are seen in 
Hashimoto’s thyroiditis (90%) and in Grave’s disease (70%). 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Chemiluminescent microparticle immunoassay (CMIA) 
SOP: CC 46 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC. 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 8 hours. 
Separated: 72 hours @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Less than 5.61 KIU/L 
 
Source: Abbott IFU 840242/R2 2005 
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ASPARTATE AMINOTRANSFERASE (AST) 

Aspartate aminotransferase (AST) is distributed principally in hepatic, muscle, cardiac 
and kidney tissue. Elevated serum levels are found in hepatobiliary diseases such as 
cirrhosis, metastatic carcinoma, viral hepatitis and following myocardial infarction. In 
patients undergoing renal dialysis or those with vitamin B6 deficiency, serum AST may be 
decreased.  

Preparation of Patient: There is no special physical preparation required. 
 
Precautions: Anticoagulants: Citrate and fluoride inhibit the enzyme activity. 
Drugs: In vitro therapeutic drug interference on the assay was tested according to the 
recommendations of the Symposium of Drug Effects in Clinical Chemistry Methods 
(1996). 
Doxycycline HCl cause artificially low ALT values at the tested drug level. 

Accredited Yes 

Method Chemistry - Spectrophotometry 
SOP: CC06 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 7 days1.  
Separated: 4 days at RT1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/L 
5 – 36 
Source: in-house study on >120 apparently healthy adult persons, 
male and female. 
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BETA-2 MICROGLOBULIN 

Beta-2 microglobulin is a protein of molecular weight 11 800 Daltons, and comprises the 
light chain of the major histocompatibility antigen (HLA) found on the surface of most 
nucleated cells, especially lymphocytes. It is used to monitor inflammatory conditions and 
tumour burden in multiple myeloma. Serum levels also increase with renal failure. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Clinical Chemistry – Immunoassay with MEIA Technology 
SOP: CC90 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap).  
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1, other temp unknown. 
Separated: 3 days at RT1, 8 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

1.19 – 2.42 mg/L 
Source: in-house study on >120 apparently healthy adult persons, 
male and female. 

  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 21 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

BICARBONATE (TOTAL CO2) 

Measured as part of acid-base status analysis. 

Preparation of Patient: There is no special physical preparation for bicarbonate 
analysis. 
 
 

Accredited Yes 
 

Method Chemistry- Spectrophotometry  
SOP: CC 50 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT UNSTABLE; 2h at + 4ºC1 
Separated: RT 1 day1, 7 Days @ + 4ºC. 
 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
22 – 29 
Source: Abbott IFU. 
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BILE ACIDS 

Total bile acids are metabolized in the liver and serve as a marker of liver function. Serum 
total bile acids are increased in patients with hepatitis, cirrhosis, and liver cancer, but are 
of particular use in the diagnosis of intrahepatic cholestasis of pregnancy. 

Preparation of Patient: ideally, sample should be taken after an 8-hour fast. 
 
 

Accredited Yes 
 

Method Enzymatic cycling colorimetric 
SOP: CC 137 

Sample 
Requirements 

Tube Type: Serum (Red or gold cap), heparin (green cap) or EDTA 
(purple cap) plasma. 
Temperature: + 4ºC. 
 
Miscellaneous: fasting 

Turnaround 
Time 

24h 

Stability Whole blood: unknown 
Separated:  RT 1 day, + 4ºC 1 week. 
 

Units - 
Reference 
Ranges and 
Source 

µmol/L 
Less than 6.0 
Source: Abbott IFU 6K90-30 
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BRAIN NATRIURETIC PEPTIDE (BNP) 

BNP is one member of the family of natriuretic peptides that were initially discovered by 
de Bold, et al. Although BNP was first isolated from porcine brain tissue (originally named 
brain natriuretic peptide), the heart has been determined to be the major source. BNP is 
synthesized and released into the blood in response to volume overload or conditions 
that cause ventricular stretch, to control fluid and electrolyte homeostasis by interaction 
with the renin-angiotensin-aldosterone system. It is used to differentiate between heart 
failure and lung pathology, both of which can have similar symptoms. 

Preparation of Patient: There is no special physical preparation for BNP analysis. 
 
 

Accredited No 

Method CMIA (Chemiluminescent Microparticle Immunoassay) 
SOP: CC 85 

Sample 
Requirements 

Tube Type: EDTA plasma ONLY (lavender top tube). A plastic tube 
must be used, as BNP is unstable in glass. 
Temperature: + 4ºC 
Miscellaneous: fasting 

Turnaround 
Time  

4 days 

Stability Whole blood: RT 4 hours, 24 hours at + 4ºC 
Separated: 4 hours at RT, 24 hours @ + 4ºC. 
 

Units - 
Reference 
Ranges and 
Source 

pg/mL 
Less than 100 
Source: Abbott IFU 260-737 10/08 2008 
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CALCIUM 

Calcium is the most abundant mineral element in the body with about 99% present in the 
bones as hydroxyapatite. The remaining calcium is distributed between the various 
tissues and extracellular fluids where it has a vital role in: blood coagulation, 
neuromuscular conduction, cardiac and skeletal muscle contraction, enzyme activity and 
the preservation of cell membrane integrity and permeability. 
Serum calcium levels are controlled by parathyroid hormone (PTH), calcitonin and 
vitamin D. An imbalance in any of these modulators leads to alterations of the body and 
serum calcium levels. Increases in serum PTH or vitamin D are usually associated with 
hypercalcaemia. Increased serum calcium levels may also be observed in multiple 
myeloma and other neoplastic diseases. Hypocalcaemia may be observed in 
hypoparathyroidism, steatorrhea, nephrotic syndrome and pancreatitis.   

Preparation of Patient: There is no special physical preparation for Calcium analysis. 
 
Precautions: Anticoagulants: Complexing anticoagulants such as citrate, oxalate and 
EDTA must be avoided. 

Accredited Yes 

Method Chemistry - Spectrophotometry 
SOP: CC 10 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 2 days 
Separated: RT 3 days1, 3 weeks @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Premature: 1.9 – 2.5 mmol/L 
2 – 12 months: 2.1 – 2.7 mmol/L 
1 – 4 years: 2.1 – 2.6 mmol/L 
5 – 20 years: 2.3 – 2.75 mmol/L 
Adults 2.1 – 2.6 mmol/L 
Source: Adults: in-house study.  
Pediatric: “Pediatric Reference Ranges” 3rd Edition, AACC Press, Ed 
Soldin] 
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CARBOHYDRATE / CANCER ANTIGEN 125 (CA125) 

Carbohydrate Antigen 125 is a marker for non-mucinous ovarian tumours. Its level may 
be high in malignancies of the endometrium, the fallopian tube, the endocervix and the 
digestive tract. Elevated levels are also associated with other conditions including certain 
non-malignant gynaecological disorders and cirrhosis. 

Preparation of Patient: There is no special physical preparation for the CA125 test. 
 
Precautions: As this test lacks specificity and accuracy its use is limited. False positives 
can cause emotional distress and fear. It is not yet determined if there is a savings of life 
or money with testing.  

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 35 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

3 days 

Stability Whole blood: RT 2 days1,  
Separated: RT 3 days1; 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/ml 
<35 
Source: Abbott IFU 016-623 4/09 2009 
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CARBOHYDRATE / CANCER ANTIGEN 15-3 (CA15-3) 

Carbohydrate Antigen 15-3 is a circulating glycoprotein associated with breast cancer. 
This test is useful for monitoring treatment and detecting recrudescence or metastasis in 
this disease. Its levels may also be increased in lung and ovarian cancer, and in certain 
non-malignant conditions involving the liver, the breast, the lung and the ovaries. 

Preparation of Patient: There is no special physical preparation for the CA153 test. 
 
Precautions: As this test lacks specificity and accuracy its use is limited. False positives 
can cause emotional distress and fear. It is not yet determined if there is a savings of life 
or money with testing. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 36 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

 
3 days 
  

Stability Whole blood: unknown. 
Separated: RT unknown. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

IU/ml 
0 – 31.3 
Source: Abbott IFU 016-513 4/09 2009 
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CARBOHYDRATE /CANCER ANTIGEN CA 19-9 (CA 19-9) 

Carbohydrate Antigen 19-9 is useful for therapeutic monitoring in pancreatic, 
gastrointestinal and hepatobiliary malignancies. Its levels may also be increased in 
patients with pancreatitis, biliary lithiasis, cirrhosis or viral hepatitis. 

Preparation of Patient: There is no special physical preparation for the CA199 test. 
 
Precautions: As this test lacks specificity and accuracy its use is limited. False positives 
can cause emotional distress and fear. It is not yet determined if there is a savings of life 
or money with testing. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 37 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

3 days 

Stability Whole blood: RT 7 days1. 
Separated: RT 7 days; 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

IU/mL 
0 – 37 
Source: Abbott IFU 015-224 10/12 2012 
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CARCINOEMBRYONIC ANTIGEN (CEA) 

A foetal protein found in the liver, intestine and pancreas. Following birth, CEA levels fall 
but rise again in patients with cancer of the digestive tract or certain non-malignant 
conditions (rectal polyps, hepatitis, cirrhosis, pancreatitis and Crohn's disease) as well as 
in smokers. 

Preparation of Patient: There is no special physical preparation for the CEA test. 
 
Precautions: The CEA test is not a screening test for cancer. It is useful for the monitorin 
of therapy. Some noncancerous diseases such as hepatitis, inflammatory bowel disease, 
pancreatitis and obstructive pulmonary disease may cause an elevated CEA level. The 
results of CEA study should be interpreted with caution. A single test result may not yield 
clinically useful information. Several studies over a period of months may be needed. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC38 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

3 days 

Stability Whole blood: RT 7 days1. 
Separated: RT 1 day1. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

ng/ml 
0 – 5 
Source: Abbott IFU G4-3208/R03 2013 
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CAERULOPLASMIN 

Ceruloplasmin determination is useful in cases of central nervous system diseases of 
obscure etiology. Low levels of ceruloplasmin occur in Menkes’ syndrome, nephrotic 
syndromes, and in some cases of advanced liver diseases. High levels of ceruloplasmin 
occur in a variety of neoplastic and inflammatory states 

Preparation of Patient: There is no special physical preparation. 

Accredited Yes 

Method Immunoturbidimetry 
SOP: CC151 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: RT 
Miscellaneous: Non fasting 

Turnaround 
Time  

24h 

Stability Whole blood: N/A 
Separated: RT 8 days. 
2 weeks @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

g/L 
0.2 – 0.6 
Source: Abbott IFU : 6K91-30 
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CHLORIDE 

Electrolytes are involved in most major metabolic functions in the body. Chloride is the 
major extracellular anion and serves to regulate the balance of extracellular fluid 
distribution. Similar to the other ions, common causes of decreased chloride levels 
include reduced dietary intake, prolonged vomiting, and reduced renal reabsorption as 
well as forms of acidosis and alkalosis. Increased chloride levels are found in 
dehydration, kidney failure, some forms of acidosis, high dietary or parenteral chloride 
intake and salicylate poisoning. 

Preparation of Patient: There is no special physical preparation for Chloride analysis. 
 
Precautions: Serum chloride levels sometimes increase to abnormal levels as an 
undesirable side effect of medical treatment with sodium chloride or ammonium chloride. 
The toxicity of chloride results not from the chloride itself, but from the fact that the 
chloride occurs as the acid, hydrogen chloride (more commonly known as hydrochloric 
acid, or HCl). An overdose of chloride may cause the accumulation of hydrochloric acid in 
the bloodstream, with consequent acidosis. Renal tubular acidosis, one of many kidney 
diseases, involves the failure to release acid into the urine. The acidosis produces 
weakness, headache, nausea, and cardiac arrest. Low plasma chloride leads to the 
opposite situation: a decline in the acid content of the bloodstream. This is known as 
alkalization of the bloodstream, or alkalosis. Hydrochloric acid, originally from 
extracellular fluids, can be lost by vomiting. At its most severe, alkalosis results in 
paralysis (tetany). 

Accredited Yes 

Method Indirect ISE 
SOP: CC 57 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap)  
Urine: Collect random or 24-hour urine specimens without the 
addition of preservatives. 
Temperature: + 4ºC 
Miscellaneous: Non fasting. Sample to be spun down ASAP. 

Turnaround 
Time  

24h 

Stability Whole blood: RT 1 day1. 
Separated: RT 7 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
98-107 (Serum) 
Source: in-house study. 
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CHOLESTEROL - HDL 

High-density lipoprotein measurement, in conjunction with other lipid determinations, has 
been shown to be useful in assessing the risk of coronary heart disease. All lipids in 
plasma circulate in combination with proteins. These lipoproteins are classified as 
chylomicrons (primarily triglycerides with little protein), very low-density lipoproteins 
(VLDL, triglycerides, and cholesterol with increasing phospholipids and protein), low-
density lipoprotein (LDL, primarily cholesterol and protein), and high-density lipoproteins 
(HDL, primarily protein with cholesterol and phospholipids). The risk of coronary heart 
disease is lowered with increased levels of HDL. Usually, VLDL and LDL are selectively 
precipitated from serum or plasma samples followed by determination of cholesterol in 
the HDL-containing supernatant. Nonfasting sample results are slightly lower than fasting 
results. 

Preparation of Patient: Patients who are scheduled for a lipid profile test should fast 
(except for water) for 12-14 hours before the blood sample is drawn. 
 
Precautions: High-density lipoprotein measurement, in conjunction with other lipid 
determinations, has been shown to be useful in assessing the risk of coronary heart 
disease. All lipids in plasma circulate in combination with proteins. These lipoproteins are 
classified as chylomicrons (primarily triglycerides with little protein), very low-density 
lipoproteins (VLDL, triglycerides, and cholesterol with increasing phospholipids and 
protein), low-density lipoprotein (LDL, primarily cholesterol and protein), and high-density 
lipoproteins (HDL, primarily protein with cholesterol and phospholipids). The risk of 
coronary heart disease is lowered with increased levels of HDL. Usually, VLDL and LDL 
are selectively precipitated from serum or plasma samples followed by determination of 
cholesterol in the HDL-containing supernatant. Nonfasting sample results are slightly 
lower than fasting results. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 13 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Fasting-Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 2 days1. 
Separated: RT 2 days; 7 days@ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
Greater than 1.00 mmol/L. 
Source: National Cholesterol Education Program (NCEP) Adult 
Treatment Panel III Report and European Guidelines http://www.eas-
society.org/guidelines-2.aspx  
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CHOLESTEROL-TOTAL 

Measurements of serum cholesterol levels are important in the diagnosis and 
classification of hyperlipoproteinemias. Elevated cholesterol levels may occur with 
hypothyroidism, nephrotic syndrome, diabetes and various liver diseases. There is a 
correlation between elevated serum cholesterol levels and the incidence of coronary 
heart disease. Normal cholesterol levels are affected by stress, diet, age, gender, 
hormonal balance and pregnancy. Non-fasting sample results are slightly lower than 
fasting results. Low cholesterol levels are associated with hyperthyroidism and severe 
liver diseases.  

Preparation of Patient: Patients who are scheduled for a lipid profile test should fast 
(except for water) for 12-14 hours before the blood sample is drawn. If the patient's 
cholesterol is to be fractionated, he or she should also avoid alcohol for 24 hours before 
the test. 

Precautions: Patients should also stop taking any medications that may affect the 
accuracy of the test results. These include corticosteroids, estrogen or androgens, oral 
contraceptives, some diuretics, haloperidol, some antibiotics, and niacin. Antilipemics are 
drugs that lower the concentration of fatty substances in the blood. When these are taken 
by the patient, blood testing may be done frequently to evaluate the liver function as well 
as lipids. The patient's doctor will give the patient a list of specific medications to be 
discontinued before the test. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 09 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Fasting – Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 7 days1. 
Separated: RT 7 days; 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
Less than 5.0 
<5.0 (ideal level). Cholesterol-lowering therapy is, however, aimed at 
reducing LDL cholesterol rather than total cholesterol. 
Source: ESC/EAS Guidelines for the management of dyslipidaemias. 
http://www.eas-society.org/guidelines-2.aspx 

  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 33 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

CHOLESTEROL-LDL 

Measurements of serum cholesterol levels are important in the diagnosis and 
classification of hyperlipoproteinemias. High-density lipoprotein measurement, in 
conjunction with other lipid determinations, has been shown to be useful in assessing the 
risk of coronary heart disease. All lipids in plasma circulate in combination with proteins. 
These lipoproteins are classified as chylomicrons (primarily triglycerides with little 
protein), very low-density lipoproteins (VLDL; triglycerides and cholesterol with increasing 
phospholipids and protein), low-density lipoprotein (LDL; primarily cholesterol and 
protein) and high-density lipoproteins (HDL; primarily protein with cholesterol and 
phospholipids). The risk of coronary heart disease is increased with elevated levels of 
LDL because the body cannot readily excrete cholesterol packaged in LDL. 

Preparation of Patient: Patients who are scheduled for a lipid profile test should fast 
(except for water) for 12-14 hours before the blood sample is drawn. 
 
Precautions: High-density lipoprotein measurement, in conjunction with other lipid 
determinations, has been shown to be useful in assessing the risk of coronary heart 
disease. All lipids in plasma circulate in combination with proteins. These lipoproteins are 
classified as chylomicrons (primarily triglycerides with little protein), very low-density 
lipoproteins (VLDL, triglycerides, and cholesterol with increasing phospholipids and 
protein), low-density lipoprotein (LDL, primarily cholesterol and protein), and high-density 
lipoproteins (HDL, primarily protein with cholesterol and phospholipids). The risk of 
coronary heart disease is lowered with increased levels of HDL. Usually, VLDL and LDL 
are selectively precipitated from serum or plasma samples followed by determination of 
cholesterol in the HDL-containing supernatant. Nonfasting sample results are slightly 
lower than fasting results. 

Accredited Yes 

Method Abbott Architect Direct LDL SOP CC44 
SOP: CC44 

Sample 
Requirements 

Tube Type:  
Temperature: + 4ºC 
Miscellaneous: Fasting- Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1. 
Separated: RT 1 day; 5 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
0.0 – 3.0 
< 3.0 (but desirable level depends on other CVD risk factors). 
Source: ESC/EAS Guidelines for the management of dyslipidaemias. 
http://www.eas-society.org/guidelines-2.aspx 
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COMPLEMENT C3 
 

All complement proteins are acute phase reactants and rise rapidly in concentrations during 

inflammatory episodes. Conversely, the rates of complement protein catabolism may greatly 

increase in various autoimmune diseases. Because complement component determinations 

represent a static measurement of the net concentrations that result from a dynamic balance 

between component synthesis and catabolism, serial sample quantitations are more 

clinically useful. In most disease states, complement functions “normally” in producing 

inflammation and tissue damage. When complement plays a role in the development of a 

disease, it is often due to activation by an “abnormal” antibody, immune complex, or foreign 

material. 

Increased C3 levels are associated with acute phase reaction, rheumatic disease, viral 

hepatitis, myocardial infarction, cancer, diabetes, pregnancy, sarcoidosis, amyloidosis, 

thyroiditis, inflammatory bowel disease, typhoid fever, and pneumococcal pneumonia. The 

magnitude of C3 increase is rarely more than two-fold and may mask decreases in levels 

due to concurrent consumption. 

Decreased levels of C3 occur in individuals with congenital deficiency or immunologic 

diseases (where complement is consumed at an increased rate). C3 and/or complement C4 

(C4) levels may be decreased in cases of: systemic lupus erythematosus (SLE) (especially 

with lupus nephritis), acute and chronic hypocomplementemic nephritis, infective 

endocarditis, disseminated intravascular coagulation (DIC) (especially with haemolytic 

uremic syndrome form), and partial lipodystrophy (with associated nephritis-like activity in 

serum). Cases of hereditary C3 deficiency, while rare, are characterized clinically by 

recurrent infection and by immune complex disease, in particular, membranoproliferative 

glomerulonephritis. The central role of C3 in both classical and alternate pathways, results in 

C3 deficient patients being at risk for especially severe infections by encapsulated bacteria 

such as S. pneumoniae, H. influenzae, and N. meningitidis.  
Preparation o f  Patient: None 

 

 
Accredited Yes 

Method Chemistry- Immunoturbidimetry 

SOP: CC 132 

Sample 

Requirements 

Tube Type: Serum (red and gold cap);  Plasma heparin or EDTA 

(green cap or purple cap) Temperature: + 4ºC 

 

Maximum 

Turnaround 

Time  

24h 

Stability Whole blood: RT 1 day1. 
Separated: RT 4 days1, 8 days @ + 4ºC 

Units - 
Reference 

Ranges and 

Source 

Less than 14 years: 0.80 – 1.73 g/L 

Adult males: 0.82 – 1.85 g/L 

Adult females: 0.83 – 1.93 g/L 

Source: Abbott IFU 304626/R02 2011 
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COMPLEMENT C4 
 

All complement proteins are acute phase reactants and rise rapidly in concentrations during 

inflammatory episodes. Conversely, the rates of complement protein catabolism may greatly 

increase in various autoimmune diseases. Because complement component determinations 

represent a static measurement of the net concentrations that result from a dynamic balance 

between component synthesis and catabolism, serial sample quantitations are more 

clinically useful. In most disease states, complement functions “normally” in producing 

inflammation and tissue damage. When complement plays a role in the development of a 

disease, it is often due to activation by an “abnormal” antibody, immune complex, or foreign 

material. 

 

Increased C4 levels are associated with acute phase reactions and certain malignancies. 

Decreased levels of C4 occur in individuals with congenital deficiency or immunologic 

diseases (where complement is consumed at an increased rate). C4 levels may be 

decreased in hereditary and acquired angioedema, complement activation due to immune 

complex diseases, decreased synthesis due to liver disease, increased consumption in 

glomerulonephritis, systemic lupus erythematosus (SLE), rheumatoid arthritis, respiratory 

distress syndrome, autoimmune haemolytic anaemia, cryoglobulinemia, and sepsis. Total 

congenital C4 deficiency is rare, but partial C4 deficiency is common. Partial and complete 

congenital C4 deficiencies have been associated with immune complex diseases, SLE, 

autoimmune thyroiditis, and juvenile dermatomyositis. Infections 

associated with C4 deficiency include bacterial or viral meningitis, Streptococcus and 

Staphylococcus sepsis, and pneumonia. 

 
Preparation o f  Patient: None 

 

 Accredited Yes 

Method Chemistry- Immunoturbidimetry 

SOP: CC 133 

Sample 

Requirements 
Tube Type: Serum (red and gold cap);  Plasma heparin or EDTA 

(green cap or purple cap) Temperature: + 4ºC 

 

Maximum 

Turnaround 

Time  

24h 

Stability Whole blood: RT 1 day1. 
Separated: RT 2 days1 ; 8 days @ + 4ºC 

Units - 

Reference 

Ranges and 

Source 

Less than 14 years: male 0.14 – 0.44 g/L 

              female 0.13 – 0.46 g/L 

Adult males: 0.15 – 0.53 g/L 

Adult females: 0.15 – 0.57 g/L 

Source: Abbott IFU 304611/R02 2011 
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CORTISOL 

The major natural glucocorticoid hormone synthesized from cholesterol in the zona 
fasciculata and the zona reticularis of the adrenal cortex. Its secretion is regulated by 
ACTH and, in a negative feedback loop, by Corticotrophin Releasing Factor (CRF) 
produced in the hypothalamus. Cortisol has glucocorticoid activity (it affects glucose, lipid 
and protein metabolism). High levels are observed in Cushing's-type syndromes, e.g. 
Cushing's disease and secondary to adrenal neoplasm. Low levels occur in adrenal 
insufficiency, e.g. Addison's disease, congenital adrenal hyperplasia due to certain 
enzyme deficiencies, anterior pituitary insufficiency and in patients on long-term 
corticosteroid therapy. Changes in cortisol levels are monitored in a number of dynamic 
tests including Synacthen stimulation and Dexamethasone suppression. 

Preparation of Patient: There is no special physical preparation for Cortisol, unless a 
dynamic function test is being performed. Consult a pathologist for relevant protocols. 
Precautions: Increased levels of cortisol are associated with pregnancy. Physical and 
emotional stress can also elevate cortisol levels. Drugs that may cause increased levels 
of cortisol include oestrogen, oral contraceptives, amphetamine, cortisone and 
spironolactone. Drugs that may cause decreased levels include androgens, 
aminoglutethimide, betamethasone and other steroid medications, danzol, lithium, 
levodopa, metyrapone and phenytoin. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 07 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non-fasting; Time of collection should be written 
on the tube as the time of injection in the case of dynamic test 
(Synacthen / Dexamethasone test). Allow serum to clot completely 
at room temperature. Separate serum or plasma from cells ASAP. 
Urine: 24-hour collection. Preservatives are not required; however, 
ten grams of boric acid per liter of urine may 
be used. 

Turnaround 
Time 

24h 

Stability Whole blood: RT 8 hours. Separated serum/plasma: RT 7 days, 14 
days @ + 4ºC Urine: 14 days @ + 4ºC  

Units - 
Reference 
Ranges and 
Source 

Urine: 12 - 486 nmol/24h 
- Morning: 171 – 800 nmol/L 
In the evaluation of adrenal failure:>550 nmol / L   : Highly 
unlikely<138 nmol / L   : Virtually diagnostic 
- Afternoon: Approx half of the morning value 
- Evening:  In the evaluation of Cushings Syndrome 
<138 nmol / L: Virtually excludes Cushings 
>207 nmol / L: Highly suggestive of Cushings 
Source: Blood: Handbook of Diagnostic Endocrinology, 2nd Edition, 
2008. William E Winter & al. AACC Press. 
Urine: Abbott IFU G1-0454/ R08 
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C-PEPTIDE (OF INSULIN) 

C-peptide is a polypeptide (31 amino acid residues) with a molecular weight of 3,018 
Dalton. It is part of the proinsulin molecule with the following structure:  

B chain-Arg-Arg-C-peptide-Lys-Arg-A chain 
 
In the pancreatic β-cells, proinsulin is enzymatically cleaved into insulin (A chain and B 
chain) and the C-peptide molecule. Both are simultaneously secreted at equimolar 
concentrations into blood. Insulin has a rather short half-life of approx. 5 minutes, while 
the half-life of C-peptide is approx. 30 minutes. Therefore, the molar ratio between C-
peptide and insulin in peripheral blood ranges between approx. 3:1 and 5:1. C-peptide is 
excreted via the kidney; therefore patients with renal dysfunction exhibit a longer half-life 
and elevated basal values. 
 
Determination of C-peptide is useful in all cases in which the insulin assay would normally 
be used, in which, however, the presence of circulating insulin antibodies and exogenous 
insulin therapy interfere with the insulin immunoassay. 
 
Determination of C-peptide is indicated: 
- In diabetics during insulin treatment to determine the residual secretory function of β-
cells in order to decide if a switch to other antidiabetics or a reduction of insulin dosage is 
possible. 
- For the diagnosis of endogenous hyperinsulinism, e.g. insulinoma, in connection with 
the suppression test. 
- For postoperative monitoring of patients with total pancreatectomy. 
- In patients in whom concealed injections of insulin are suspected but cannot be proven. 
In such cases, insulin levels are very high while C-peptide values are low or 
undetectable. 
- For monitoring patients with cyclic β-cell function. 
- For diagnosis and monitoring of a remission phase in juvenile diabetics. 

Preparation of Patient: Overnight fast. 

Accredited Yes 

Method Abbott Architect SOP CC143 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); heparin Plasma (green cap) 
Temperature: + 4ºC if analysed within 24 hours, otherwise frozen at -
20 ºC. 
 

Turnaround 
Time 

3 days 

Stability Whole blood: unknown. 
Separated: RT unknown; 24 hours @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

0.8 – 5.2 ug/L FASTING 
Source: Abbott IFU 
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CREATININE (SERUM AND URINE) 

Serum creatinine is a waste product formed by the spontaneous dehydration of body 
creatine. Serum creatinine and urea levels are elevated in patients with renal malfunction 
especially decreased glomerular filtration.  

Preparation of Patient: There is no special physical preparation for Creatinine analysis. 
 
Precautions: Serum creatinine is a waste product formed by the spontaneous 
dehydration of body creatine. Most of the body creatine is found in muscle tissue where it 
is present as creatine phosphate and serves as a high-energy storage reservoir for 
conversion to adenosine triphosphate. The rate of creatinine formation is fairly constant 
with 1 to 2 percent of the body creatine being converted to creatinine every 24 hours. 
Serum creatinine and urea levels are elevated in patients with renal malfunction 
especially decreased glomerular filtration. In the early stages of kidney damage, the rise 
in the serum urea levels usually precedes the increase in serum creatinine. The 
advantage is offset by the fact that serum urea levels are affected by factors such as diet, 
degree of hydration and protein metabolism. Serum creatinine levels on the other hand 
tend to be constant and unaffected by factors affecting serum urea levels. Thus serum 
creatinine is a significantly more reliable renal function-screening test than serum urea. A 
considerably more sensitive test for measuring glomerular filtration is the creatinine 
clearance test. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 12 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Urine: Collect with no preservative. 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 2 days1. 
Separated: RT 7 days1; 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Serum: µmol/l 
0 – 4 days: 27 – 88 
4 days to 3 years: 18 – 35 
4 to 12 years: 27 – 62 
13 to 18 years: 44 - 88 
Adult Female: 40 - 90 
Adult Male: 62-115 
Source: Adults: in-house study. 
Children: Tietz Clinical Guide to Laboratory Tests 4th Edition 
Saunders 2006 
Urine: mmol/24h  
Adult, Male   9.00-21.00     
Adult, Female  7.0- 14.0 
Source: Biomnis France. 
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DHEAS 

Dehydroepiandrosterone (DHEA) is a steroid prohormone synthesized mainly by the 
adrenal cortex starting from cholesterol sulphate, pregnenolone sulphate and 17-
hydroxypregnenolone sulphate. DHEA is a lipophilic molecule that can be converted into 
its circulating hydrophilic form, dehydroepiandrosterone sulphate (DHEA-S). Conversion 
into the hydrophilic storage form occurs in adrenals, liver and small intestine. DHEA-S 
concentration is 300-fold greater than that of free DHEA; thus DHEA-S is the most 
abundant C19 steroid in blood. DHEA and DHEA-S are inactive androgen and estrogen 
precursors that are transformed into active sex steroids in peripheral target tissues like 
brain, external genitalia, hair follicles and adipose tissue.  
The long half-life of serum DHEA-S and the limited diurnal variations make DHEA-S a 
good marker for the assessment of adrenal cortical function. DHEA-S assay is therefore 
the most commonly used test in the differential diagnosis of virilised patients. 
The main indications for DHEA-S assay are for the diagnosis of endocrine pathologies, 
especially those of adrenal origin: 
– Evaluation of puberty: DHEA-S levels are low in case of delayed puberty and high in 
case of precocious puberty. 
– Evaluation of adrenal function: DHEA-S levels are low in primary and secondary 
hypoadrenalism; conversely, DHEA-S is the only androgen present in abnormally high 
concentrations in hirsute amenorrhoeic women in whom the syndrome is of adrenal 
origin, and in patients affected by congenital adrenal hyperplasia (CAH). Very high levels 
of DHEA-S in women are suggestive of a hormone-secreting adrenal tumour. Since 
DHEA-S levels reflect adrenal androgen production, the measurement of serum 
concentrations serve as an early marker for the onset of adrenarche. Serum DHEA-S 
measurements are most commonly employed in the differential diagnosis of a virilised 
patient. Virilising tumours of the ovary are associated with marked increases in serum 
testosterone, but near normal DHEA-S levels. Virilising tumours of the adrenals secrete 
very large amounts of potent androgens as well as DHEA-S. 

Preparation of Patient: No special preparation. 

Accredited Yes 

Method Abbott Architect SOP CC142 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC  

Turnaround 
Time  

3 days 

Stability Whole blood: RT 1 day1. 
Separated: RT 1 day1, 14 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

µmol/L.  
 
Age- and sex-related. See p34. 
Source: Abbott IFU G2-6144/R06 2012 
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DHEAS REFERENCE RANGES, µmol/L 
 

Male 
 
 
 
 
 
 
 
 
 

4Y 0.9 7.5 

10Y 0.7 5.7 

14Y 0.5 6.6 

19Y 1.2 10.4 

24Y 6.5 14.6 

34Y 4.6 16.1 

44Y 3.8 13.1 

54Y 3.7 12.1 

64Y 1.3 9.8 

>64 6.2 7.7 

Female 
 
 
 
 
 
 
 
 
 

4Y 0.9 7.5 

10Y 0.7 5.7 

14Y 0.2 4.6 

19Y 1.7 13.4 

24Y 3.6 11.1 

34Y 2.6 13.9 

44Y 2 11.1 

54Y 1.5 7.7 

64Y 0.8 4.9 

>64 0.9 2.1 

M & F 

1 week 0.7 8.2 

4 weeks 0.2 8.6 

12 months 0.9 5.8 
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DIGOXIN 

Digoxin is a potent cardiac glycoside widely prescribed for the treatment of patients suffering 

from congestive heart failure, as well as some types of cardiac arrhythmias. Digoxin toxicity 

is a common and serious problem in the clinical setting. This is, in part, a result of the fact 

that cardiac glycosides have a low therapeutic ratio (a very small difference between 

therapeutic and tissue toxic levels). Coupled with the narrow therapeutic range is a marked 

patient variability in response to the same dosage of drug, often resulting in unpredictable 

serum drug levels. Symptoms of digoxin toxicity are often indistinguishable from the original 

condition for which the drug was prescribed. It may not be immediately apparent whether the 

patient has been under or overdosed. Monitoring serum digoxin levels combined with other 

clinical data can provide the physician with useful information to aid in adjusting patient 

dosage, achieving optimal therapeutic effect while avoiding useless sub-therapeutic or 

harmful toxic dosage levels. 

Preparation o f  Patient: None 

 

 Accredited Yes 

Method Chemistry- homogeneous particle-enhanced turbidimetric inhibition 
immunoassay (PETINIA). 

SOP: CC 77 

Sample 

Requirements 
Tube Type: Serum (red and gold cap);  Plasma heparin or EDTA 

(green cap or purple cap) Temperature: + 4ºC 

Some gel separation tubes may not be suitable for use with 

therapeutic drug monitoring assays; refer to information provided by 

the tube manufacturer). 

 

Maximum 

Turnaround Time  

6h 

Stability Whole blood: unknown. 

Separated: 48 hrs. @ + 4ºC 

Units – 

Therapeutic 

Range and 

Source 

0.6 – 1.2 µg/L 

 

Therapeutic range for digoxin as recommended by European Society 

of Cardiology Guidelines for the diagnosis and treatment of acute and 

chronic heart failure. European Heart Journal (2008) 29, 2388 - 2442.   
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ESTRADIOL (E2) 

Estradiol is the main steroid estrogen. It is synthesized in the vesicular ovarian follicles. 
Low levels are associated with ovarian insufficiency, Stein-Leventhal syndrome and 
hypothalamic amenorrhea. High levels are observed in feminizing-type ovarian tumours 
and ovarian cysts. This test also provides an assessment of the ovarian response to 
stimulation therapy. 

Preparation of Patient: There is no special physical preparation for the Estradiol. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC25 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1.  
Separated: 1 day at RT, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

In men: 40 - 161 pmol/L                    
In women:                                   
  - follicular phase: 46 – 607 pmol/L                  
  - pre-ovulatory peak: 315 – 1828 pmol/L                  
  - luteal phase: 161 – 774 pmol/L                  
  - post-menopause: < 201 pmol/L                  
  - 1st trimester pregnancy: 789 - >15781 pmol/L   
Source: Abbott IFU G4-3058/R05 2013 
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FERRITIN 

A glycoprotein containing ferric iron. The serum concentration is directly related to total 
stored iron so ferritin levels fall in iron deficiency and rise in iron overload, inflammation 
and with certain forms of neoplasm. Increased levels may also be encountered in 
megaloblastic and haemolytic anaemias, thalassemia, hemochromatosis and 
hemosiderosis. The test is of considerable value in monitoring the response to therapy. 

Preparation of Patient: There is no special physical preparation for Ferritin. 
 
Precautions: Ferritin is found in serum in low concentrations and is directly proportional 
to the body's iron stores. In general, variations in total body iron stores will be reflected in 
the serum ferritin level. Serum ferritin levels are very helpful in the diagnosis of iron 
deficiency anaemia, anaemia of chronic infection, thalassemia, and hemochromatosis. 
Serum ferritin levels, however, can be non-specifically elevated in patients with 
inflammation and or liver disease, regardless of iron stores. This is attributed to 
hepatocellular leakage of ferritin from damaged cells. In patients receiving therapy with 
high biotin doses no sample should be taken until at least 8 hours after the last biotin 
administration. 

Accredited Yes 

Method Clinical Chemisty- Chemiluminescent microparticle immunoassay 
(CMIA) 
 
SOP: CC 33 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Ferritin 24h 

Stability Whole blood: RT unknown.  + 4ºC 24h 
Separated: RT 24h; 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

ng/mL 

     Male Age 1M 200 600 

  Age 5M 50 200 

  Age 15Y 7 140 

  Age Adult 22 275 

Female Age 1M 200 600 

  Age 5M 50 200 

  Age 15Y 7 140 

  Age Adult 5 204 

 
Source: Adults: Abbott IFU G4-5568/R07 2013 
Children: Tietz Clinical Guide to Laboratory Tests 4th   Edition 2006, 
Saunders. 
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FOLIC ACID (FOLATE) 

Folate deficiency is associated with systemic (asthenia and anorexia), psychiatric and 
neurological symptoms. A variety of different causes are possible: inadequate intake, 
impaired absorption, increased need, drug interactions, genetic abnormality and 
excessive loss. Serum levels reflect recent folate intake and erythrocyte levels are a 
measure of reserves 

Preparation of Patient: There is no special physical preparation for Folate analysis. 
 
Precautions: Folate deficiency is also associated with chronic alcoholism. Both folate 
and vitamin B12 deficiency cause macrocytic anaemia. Appropriate treatment depends 
on the differential diagnosis of the deficiency. Serum folate measurement provides an 
index of folate status. However, because folate is much more concentrated in RBCs than 
in serum, RBC folate measurement more closely reflects tissue stores and is considered 
the most reliable indicator of folate status. Samples coming from patients treated by 
methotrexate or leucovorin are contraindicated because of the cross reactivity of folate 
binding protein with these compounds. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC58 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap) 
Temperature: + 4ºC PROTECT FROM LIGHT. 
Miscellaneous: Non fasting 

Turnaround 
Time  

24h 

Stability PROTECT FROM LIGHT 
Whole blood: RT 30 mins UNSTABLE. + 4ºC 5 days1. 
Separated: RT 30 mins1 UNSTABLE. 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

ng/ml 
3.0 – 17.7 
Source: in-house study. 
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FOLLICLE STIMULATING HORMONE (FSH) 

A glycoprotein produced from the anterior pituitary which plays a central role in 
reproduction in both males and females. Its secretion is regulated by oestradiol, inhibin 
and LH-RH produced in the hypothalamus. This test is useful in the investigation of 
amenorrhea, sterility and hypogonadism when used in conjunction with other endocrine 
measurements. FSH is of particular value in the assessment of the perimenopausal 
phase. 

Preparation of Patient: There is no special physical preparation for the analysis of FSH. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 23 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 24h; + 4ºC 24h  
Separated: 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mIU/mL 
Males: 1.5 – 12.5 
Females: 
Follicular phase :   3.5 - 12.5  mIU/mL 
Mid-cycle          :   4.7 - 21.5  mIU/mL 
Luteal phase     :   1.7 - 7.7   mIU/mL 
Post-menopause:    26 - 135   mIU/mL 
Source: Abbott IFU G2-7883/R08 2012 

  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 46 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

 

FREE THYROXIN (FREE T4) 

The unbound, biologically active fraction of thyroxin (T4). Variations in the levels or 
affinity of transport proteins do not affect the level of the unbound form. High levels are 
associated with hyperthyroidism, thyroxin overload and amiodarone therapy. Low levels 
are associated with hypothyroidism and certain serious conditions not related to the 
thyroid gland. 

Preparation of Patient: There is no special physical preparation for the analysis of Free 
Thyroxin. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. The test cannot be used for 
patients receiving treatment with lipid lowering agents containing D – T4. Autoantibodies 
to thyroid hormones can interfere with the assay. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 31 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT unknown. + 4ºC 24h 
Separated: RT 2 days1, 6 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

pmol/l 
Neonate: 28 - 68 
Children and adults: 9 – 19 
Sources: Abbott IFU G3-0706/R04 2012 and Tietz Clinical Guide to 
Laboratory Tests 4th   Edition 2006, Saunders. 
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FREE TRIIODITHYRONINE (FT3) 
 

3,5,3 Triiodothyronine (T3) is a thyroid hormone with a molecular weight of 651 Daltons 
and a half-life in serum of 1.5 days. T3 circulates in the blood as an equilibrium mixture of 
free and protein bound hormone. T3 is bound to thyroxin binding globulin (TBG), 
prealbumin, and albumin. The actual distribution of T3 among these binding proteins is 
controversial as estimates range from 38-80% for TBG, 9-27% for prealbumin, and 11-
35% for albumin. The binding of these proteins is such that only 0.2-0.4% of the total T3 
is present in solution as unbound or free T3. This free fraction represents the 
physiologically active thyroid hormone. 
Free T3 is typically elevated to a greater degree than free thyroxin (T4) in Graves’ 
disease and in toxic adenomas. Occasionally, free T3 alone is elevated (T3 
thyrotoxicosis) in about 5% of the hyperthyroid population. In contrast, levels of free T4 
are elevated to a greater degree than free T3 in toxic multinodular goitre and excessive 
T4 therapy. Serum free T3 is useful in distinguishing these forms of hyperthyroidism. Free 
T3 may also be important in monitoring patients on anti-thyroid therapy where treatment 
is focused on reducing the T3 production and the T4 conversion to T3. Serum free T3 
may also be useful in assessing the severity of the thyrotoxic state. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC22 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT unknown. 
Separated: RT 2 days1, 6 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

pmol/L 
2.89 – 4.88 
Source: G4-5567/R06 2013  
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FRUCTOSAMINE 
 

Fructosamine is a glycated protein and a time-averaged indicator of blood glucose levels 
that is used to assess the glycemic status of diabetics. The fructosamine test may be 
used when HbA1c cannot reliably be interpreted, as in cases of a shortened RBC life 
span or in some of abnormal hemoglobins. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited No 

Method NBT/Formazan Colorimetric 

SOP: CC152 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: 6 hours. 
Separated: RT 3 days, 2 weeks @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

µmol/L 
Male: 118 – 282 
Female: 161 - 351 
Source: Abbott IFU 6K94-30 
 

  

https://labtestsonline.org/understanding/analytes/a1c
https://labtestsonline.org/understanding/analytes/hemoglobin/
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GAMMA- GLUTAMYL TRANSFERASE (GGT) 

This enzyme (sometimes also referred to as g-Glutamyl-Transpeptidase or GGT) is found 
in the kidneys and the liver and catalyses the transfer of a gamma-glutamyl group from 
glutathione to an amino acid. 
Its levels are increased in most forms of liver disease, especially cholestasis. This test is 
not appropriate for screening for alcohol dependence because high levels only occur in 
75% of chronic alcoholics. On the other hand, a decrease of over 50% within two weeks 
of withdrawal is a good indicator of alcoholism. High levels are also associated with long 
courses of certain drugs, diabetes, cardiac insufficiency, physical injury and 
hyperthyroidism. Unusually high levels are also found in 2 to 3% of normal, healthy 
subjects. Patients on anticonvulsant drugs regularly show significantly raised levels. 

Preparation of Patient: There is no special physical preparation for GGT analysis. 
 
Precautions: γ -Glutamyltransferase (GGT) is a peptidase which hydrolytically cleaves 
glutamic acid, attached to the amino terminus of proteins or peptides through its γ -
carboxyl group, and reconjugates it to a suitable acceptor (peptides, water, L-amino 
acids). GGT is important in glutathione metabolism. The highest concentration of GGT is 
found in the luminal membrane of the proximal tubules of the kidney. Other sources are 
the pancreas, prostate, and liver. Clinically significant elevations of GGT present in serum 
are almost exclusively associated with hepatobiliary diseases. Use of GGT activity in the 
diagnosis of hepatic dysfunction appears to be much more sensitive than the use of other 
liver enzymes, since elevation of GGT occurs earlier and lasts longer. The highest 
elevations are found in intrahepatic or posthepatic biliary obstruction, where values may 
be 5 to 30 times of normal levels. Moderately elevated GGT levels are seen in hepatitis, 
cirrhosis, fatty liver disease states, metastatic hepatic neoplasms, and acute or chronic 
pancreatitis. High GGT activity is found in prostate tissue, which may account for the 
increased GGT activity seen in some sera from men compared with sera from women. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 60 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1. 
Separated: RT 7 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source  

U/L 
Female: 9-36 
Male: 12 – 64 
Source: Abbott IFU 304645/R02 2013 
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GENTAMICIN 

Gentamicin is an aminoglycoside antibiotic which exhibits high potency and a broad 
spectrum bacterial action against both gram-negative and gram-positive organisms. It 
exhibits a narrow therapeutic index which makes its use hazardous, especially in patients 
with impaired renal function. Therefore, accurate monitoring of the serum level in such 
patients is mandatory. In addition, the dose-serum level profile curve of gentamicin has 
been found to be surprisingly unpredictable, both in terms of peak-serum levels and 
elimination half-life from plasma. 

Preparation of Patient: There is no special physical preparation for the test. 
 
Precautions: please include dose regime (dose and frequency of administration, and 
timing of sampling (trough and/or peak)). 

Accredited Yes 

Method Particle-Enchanced turbidimetric inhibition immunoassay (PETINIA) 
SOP: CC95 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Heparin- or EDTA-plasma 
(green and lavender cap). 
Temperature: + 4ºC 
 

Turnaround 
Time  

Same day. 

Stability Whole blood: RT 4 hours1. 
Separated: RT 7 days, + 4ºC 7 days. 

Units - 
Reference 
Ranges and 
Source 

GENTAMICIN THERAPEUTIC RANGES (mg/L)                         
(Abbott IFU 1E11-20 May 2014 306414/R06)                     
                                                             
Less severe infections:  peak 5 - 8,        trough < 1          
Severe infections:         peak 8 - 10,      trough < 2 - 4      
Toxic levels:                 peak > 10 - 12, trough > 2 - 4      
Trough levels greater than 2 mg/L have been associated with 
nephrotoxicity. The susceptibility of the infecting          
organism, the severity of the infection and the general      
health of the patient should be considered when determining  
an adequate drug level for individual patients.              
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GLUCOSE 

Blood glucose determinations are the most frequently performed clinical chemistry 
laboratory procedures, commonly used as an aid in the diagnosis and treatment of 
diabetes. Elevated glucose levels (hyperglycemia) may also occur with pancreatic 
neoplasm, hyperthyroidism, and adrenal cortical hyperfunction as well as other disorders. 
Decreased glucose levels (hypoglycemia) may result from excessive insulin therapy or 
various liver diseases. 

Preparation of Patient: Patient should be fasting for 8 – 12 hours (water only). 
 
Precautions: Patient should be on a normal carbohydrate diet for several days prior to 
testing. No alcohol should be consumed the night before the test and the patient should 
not smoke on the morning of the test. 

Accredited Yes 

Method Hexokinase/G-6-PDH 
 
SOP: CC11 

Sample 
Requirements 

Tube Type: Plasma (sodium fluoride/potassium oxalate or sodium 
fluoride/K2 EDTA grey-topped “glucose” tubes) 
Temperature: + 4ºC 
 

Turnaround 
Time  

Same day. 

Stability Whole blood: RT 4 hours1. 
Separated: RT 7 days, + 4ºC 7 days. 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
Fasting glucose ≤ 6.00 mmol/L 
For further criteria for the diagnosis of diabetes, impaired fasting 
glucose and impaired glucose tolerance,  including the use of HbA1c 
in diagnosis, see http://www.diabetes.org.uk/About_us/What-we-
say/Diagnosis-prevention/New_diagnostic_criteria_for_diabetes/ 
 
Source: WHO criteria for the diagnosis of diabetes mellitus.  

  

http://www.diabetes.org.uk/About_us/What-we-say/Diagnosis-prevention/New_diagnostic_criteria_for_diabetes/
http://www.diabetes.org.uk/About_us/What-we-say/Diagnosis-prevention/New_diagnostic_criteria_for_diabetes/
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HBA1C 

Glycosylated haemoglobin. Used to monitor diabetes control over long term: half-life 
reflects that of the red blood cells. 

Preparation of Patient: There is no special physical preparation for HbA1c analysis. 
 
 

Accredited Yes 

Method Chemistry- immunoturbidimetry  
SOP: CC29 

Sample 
Requirements 

Tube Type: fluoride/EDTA/Li-heparin whole blood 
Temperature: + 4ºC 
 

Turnaround 
Time 

24h 

Stability Whole blood: RT 7 days, + 4ºC 14 days. 
 

Units - 
Reference 
Ranges and 
Source 

mmol/mol 
20 – 42 
For the diagnosis of diabetes using HbA1c, a cut off of 48 mmol/mol 
is recommended by the World Health Organisation. 
See http://www.diabetes.org.uk/About_us/What-we-say/Diagnosis-
prevention/New_diagnostic_criteria_for_diabetes/ 

  

http://www.diabetes.org.uk/About_us/What-we-say/Diagnosis-prevention/New_diagnostic_criteria_for_diabetes/
http://www.diabetes.org.uk/About_us/What-we-say/Diagnosis-prevention/New_diagnostic_criteria_for_diabetes/
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HIGH-SENSITIVITY C-REACTIVE PROTEIN 

CRP (C-Reactive Protein) is an acute phase protein whose concentration rises non-
specifically in response to inflammation. CRP is seen to increase as a result of the 
inflammatory process, most notably in response to pneumococcal (bacterial) infection, 
histolytic disease and a variety of other disease states. Intraindividual variation is a major 
limitation of the assay, as well, when the assay is used for directing therapies. 
Intraindividual variations of the CRP levels are from 30 to 60%. Serial measurement may 
be required to estimate true mean of CRP depending on the intended use in any specific 
individual. CRP is used as a marker or general diagnostic indicator of infections and 
inflammation, in addition to serving as a monitor of patient response to pharmacological 
therapy and surgery. The high-sensitivity assay for CRP is also used as a risk factor for 
cardiovascular disease. 
  

Preparation of Patient: There is no special physical preparation for CRP analysis. 
 
 

Accredited Yes 

Method Chemistry - Spectrophotometry 
SOP: CC 63 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT unknown. + 4ºC: 3 weeks1  
Separated: RT: 11 days1, 2 months @ + 4ºC1  

Units - 
Reference 
Ranges and 
Source 

mg/L 
For inflammation: less than 5.0 
hs-CRP AND RELATIVE RISK OF CARDIOVASCULAR DISEASE       
< 1.0       mg/L:         lowest relative CVD risk       
  1.0 - 3.0 mg/L:         average relative CVD risk      
      > 3.0 mg/L:         highest relative CVD risk      
Ref.: Pearson TA et al, Circulation 2003; 107:499-511    
NB: a value > 5.0 mg/L may indicate an acute inflammatory 
process and the test should be repeated in a few weeks. 
Source: Abbott IFU 6K26-30 2010 
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HOMOCYSTEINE 

This is a sulphur-containing amino acid which greatly increased in the serum in patients 
with homocysteinuria. Also, epidemiological studies have linked lesser elevations of 
homocysteine with increased risk of cardiovascular disease. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
 
SOP: CC91 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC. Sample must be separated from cells 
IMMEDIATELY, or sample MUST be placed on ice immediately after 
sampling; stable on ice for up to 6 hours prior to separation. 

Turnaround 
Time  

3 days 
 

Stability Whole blood: UNSTABLE! Separate immediately or place whole 
blood sample on ice; sample on ice during transport to reach 
laboratory within 6 hours. 
Separated: RT 4 days1, 14 days @ + 4ºC  

Units - 
Reference 
Ranges and 
Source 

Less than 15 μmol/L 
 
Source: Abbott IFU ABBL268/R08 2013. 
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HUMAN CHORIONIC GONADOTROPHIN (ß HCG = HCG TOTAL AND ß 
SUBUNIT) 

Human Chorionic Gonadotropin is a glycoprotein composed by 2 subunits (a and b 

chains), which are associated in the intact hormone. The b chain is responsive for the 
specific hormonal functions. 
hCG is produced in the placenta during pregnancy. The biological action of hCG serves 
to maintain the corpus luteum during pregnancy. It also influences steroid production. In 
non-pregnant women, it can also be produced (high levels) by tumours of the trophoblast, 
germ cell tumours with trophoblastic components and some non- trophoblastic tumours 
(ovaries, bladder, pancreas, stomach, lungs and liver). Measurement of the hCG 
concentration permits the diagnosis of pregnancy just one week after conception. The 
determination of hCG in the 1st trimester of pregnancy is of particular importance. 
Elevated values here serves as an indication of chorionic carcinoma, hydatiform mole or 
multiple pregnancy. Depressed values indicate threatening or missed abortion, ectopic 
pregnancy or intra-uterine death. 

Preparation of Patient: There is no special physical preparation for the analysis of 
βHCG 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 34 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT and + 4ºC 24 hours 
Separated: 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

 
- males and non-pregnant females: < 5.0 mIU/mL 
- pregnancy: see table below.                    
                                                 
WEEKS POST LMP         RANGE mIU/mL     
                                                 
1-10                            202 - 231 000  
11 - 15                      22536 – 234 990  
16 - 22                       8007 – 50 064  
23 - 40                       1600 – 49 413           
                
Source: Abbott IFU G3-0464/R05 2012      
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IMMUNOGLOBULIN M (IGM) 

IgM antibodies are the first to appear in the humoral response. They remain intravascular 
because they are too large to cross vessel walls. They appear soon after stimulation by 
an antigen. Assaying these antibodies is very often the key element in diagnosing acute 
infection. IgM levels decrease in both total and selective hypogammaglobulinemia (in 
certain malignancies and in IgG and IgA myeloma) and rise in polyclonal 
hypergammaglobulinemic conditions (inflammatory syndromes and hepatitis) like plasma 
cell dyscrasia (e.g. Waldenström's macroglobulinemia), benign blood disorders of the 
elderly and IgM myeloma. 

Preparation of Patient: There is no special physical preparation for IgM analysis. 
 
Precautions: As a normal result of infections all immunoglobulin classes increase in 
serum. Raised IgM levels are found during liver cell diseases, (e.g. hepatitis, liver 
cirrhosis), autoimmune diseases, and especially during acute and chronic viral infections. 
Malignant cell proliferation of an immunoglobulin-producing cell (plasma cell) causes a 
serum level increase of a single immunoglobulin (plasmocytoma). Immunoglobulin 
deficiencies may be due to protein loss syndromes, inherited deficiencies, or may be 
secondary to lymphoid malignancies. Due to the slow onset of IgM synthesis, the IgM 
concentration in serum of infants is lower than in adults. Rheumatoid factors RF-positive 
specimens increase the apparent IgM concentration significantly, because the most 
frequent isotype of rheumatoid factors is IgM-RF. 

Accredited Yes 

Method Chemistry- Immunoturbidometric 
SOP: CC 51 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood at RT: 17 days1. 1 month at + 4ºC 
Separated: RT 2 months1, 4 months @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

g/L 
 
M Age        1M       0.06 -  0.21 
M Age         1Y       0.17 - 1.43 
M Age       12Y       0.41 - 1.83 
M Age      Adult      0.25 - 2.4  
F  Age        1M       0.06 - 0.21 
F  Age        1Y        0.17 - 1.5  
F  Age      12Y        0.47 - 2.4  
F  Age     Adult       0.33 - 2.93 
 
Source: Abbott IFU G2-6298/R02 2012 
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IMMUNOGLOBULIN A (IGA) 

IgA antibodies are found in secretions where they play a central role in defence against 
external threats. Reduced levels can be due to a common congenital deficiency (1/700 of 
the general population), secondary to certain disorders (IgG myeloma and lymphoma) or 
in response to certain drugs. High levels of polyclonal IgA are observed locally in 
infections and other pathologies involving the skin, the airways, the gastrointestinal tract 
and the genitourinary mucosae. Very high levels of monoclonal IgA are associated with 
IgA myeloma, benign blood globulin disorders in elderly patients and certain severe 
infectious diseases. 

Preparation of Patient: There is no special physical preparation for IgA analysis. 
 
Precautions: As a normal result of infections all immunoglobulin classes increase in 
serum. Raised IgA levels are found in skin, gut, respiratory, and renal infections. 
Malignant cell proliferation of an immunoglobulin-producing cell (plasma cell) causes an 
increased serum level of a single immunoglobulin (plasmocytoma). Immunoglobulin 
deficiencies may be due to protein loss syndromes, inherited deficiencies or may be 
secondary to lymphoid malignancies. 
Due to the slow onset of IgA synthesis, the IgA concentration in serum of infants is lower 
than in adults. 

Accredited Yes 

Method Chemistry- Immunoturbidometric 
SOP: CC 53 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 8 days. 1 month at + 4ºC1. 
Separated: RT 8 months1, 8 months @ + 4ºC1. 

Units - 
Reference 
Ranges and 
Source 

g/L 
 
M Age    3M             0.01 - 0.34 
M Age    1Y              0.08 - 0.91 
M Age    12Y            0.21 - 2.91 
M Age    60Y            0.63 - 4.84 
M Age    > 60Y         1.01 - 6.45 
                                       
F Age    3M              0.01 - 0.34 
F Age    1Y               0.08 -  0.91 
F Age    12Y             0.21 - 2.82 
F Age    60Y             0.65 - 4.21 
F Age    > 60Y          0.69 - 5.17  
 
Source: Abbott IFU 304628/R02 2012 
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IMMUNOGLOBULIN G (IGG) 

IgG account for about 70% of all immunoglobulins and are found in both the intravascular 
and extravascular compartments where among other things they are responsible for 
neutralizing toxins. Low levels may indicate hypogammaglobulinemia, either congenital or 
acquired due to protein leakage, viral infection, malignant hemopathy, toxin or drug 
toxicity. Selectively reduced IgG levels may be associated with IgA myeloma, nephrosis, 
visceral neoplasia or an isolated congenital deficiency. Increased levels of polyclonal IgG 
antibodies, with or without concomitant signs of inflammation, are observed in infections 
(bacterial, viral and parasitic), autoimmune disease and certain allergic responses. High 
levels of a monoclonal IgG may be due to myeloma, benign gammopathy in an elderly 
subject, chronic infectious disease or a connective tissue disorder. 

Preparation of Patient: There is no special physical preparation for IgG analysis. 
 
Precautions: As a normal result of infections all immunoglobulin classes increase in 
serum. In addition, raised IgG levels are found during autoimmune diseases and chronic 
hepatitis. Malignant cell proliferation of an immunoglobulin-producing cell (plasma cell) 
causes a serum level increase of a single immunoglobulin (plasmocytoma). 
Immunoglobulin deficiencies may be due to protein loss syndromes, inherited deficiencies 
or may be secondary to lymphoid malignancies. Infants show a decrease of IgG between 
three and six months because maternal IgG is at first only partly compensated by active 
IgG synthesis of the newborn. 

Accredited Yes 

Method Chemistry- Immunoturbidometric 
SOP: CC 52 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 11 days1. 1 month at + 4ºC1.  
Separated: RT 4 months1, 8 months @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

g/L 
 
M Age   1M              3.97 - 7.65    
M Age    1Y              2.05 - 9.48    
M Age    2Y              4.75 - 2.1     
M Age    > 2Y           5.4 - 18.22    
                                         
F Age    1M              3.91 - 17.37    
F Age    1Y              2.03 - 9.34    
F Age    2Y              4.83 - 12.26    
F Age    > 2 Y          5.52 - 16.31 
 
Source: Abbott IFU 304629/R02 2012 
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INSULIN 

Insulin is a polypeptide hormone of molecular weight 6 kDa, composed of two peptide 
chains, A (21 amino acids) and B (30 amino acids), jointed by two cross-linked disulphide 
bonds and synthesized by the beta cells of the islets of Langerhans of the pancreas. 
Insulin is cleaved from a single-chain precursor, proinsulin (9-kDa molecular weight), 
where the A and B chains are jointed together by a connecting peptide (C-peptide). 
Specific proteases cleave proinsulin to insulin and C-peptide, which are stored in 
granules in the cells of the islets of Langerhans of the pancreas and are then secreted 
simultaneously into the bloodstream. Insulin is primarily secreted as direct response to 
stimulation by exogenous glucose. 
 
Insulin influences most of the metabolic functions of the body. Its best-known action is to 
lower the blood glucose concentration by increasing the rate at which glucose is 
converted to glycogen in the liver and muscles and to fat in adipose tissue, by stimulating 
the rate of glucose metabolism and by depressing gluconeogenesis. Insulin stimulates 
the synthesis of proteins, DNA and RNA in cells generally, and promotes the uptake of 
amino acids and their incorporation into muscle protein. It increases the uptake of 
glucose in adipose tissue and its conversion into fat and inhibits lipolysis. Insulin primary 
action is on the cell membrane, where it probably facilitates the transport of glucose and 
amino acids into the cells. 
 
Insulin immunoassay is of help in the diagnosis of diabetes mellitus and other 
carbohydrate and lipid metabolism disorders. Increased insulin levels are observed in 
obese subjects, in women treated with oral contraceptives, and in patients affected by 
Cushing's syndrome, acromegaly, and hyperthyroidism. Decreased insulin levels are 
found mainly in diabetes mellitus. 

Preparation of Patient: Overnight fast. 

Accredited Yes 

Method Chemiluminescent immunoassay (Architect) SOP CC141 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); EDTA Plasma (lavender cap) 
Temperature: + 4ºC if analysed within 48 hours, otherwise frozen at -
20 ºC. 
 

Turnaround 
Time 

3 days 

Stability Whole blood: RT 15 Mins1  UNSTABLE! 
Separated: 24h at RT1, 6 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

3.21 – 16.32 mIU/L FASTING 
Source: Biomnis France and Abbott IFU F5-Y302-2/R02 2012 
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IRON BINDING CAPACITY/TRANSFERRIN SATURATION (IRON STUDIES, 
TIBC, UIBC) 

In serum, iron is all bound to a beta globulin called transferrin (or siderophilin). In normal 
conditions, transferrin only binds one third of the total amount of iron it is capable of 
carrying. The difference between the total iron-binding capacity and the serum iron 
concentration corresponds to the saturation iron-binding capacity. The test is mainly used 
to calculate the coefficient of saturation of transferrin, useful in the diagnosis of iron 
deficiency and overload conditions. 

Preparation of Patient: There is no special physical preparation for UIBC analysis, but 
fasting is ideal. 
 
Precautions: Specimen should be collected in the morning to avoid low results due to 
diurnal variation. Drugs: Methyldopa and oxytetracycline cause artificially high UIBC 
values. 
Other: Pathologically high levels of albumin (7 g/l) decrease the apparent UIBC value 
significantly. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC54 

Sample 
Requirements 

Tube Type: (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: 11 days at RT1, 3 weeks at + 4ºC1 
Separated: RT: 4 months1, 21 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

µmol/L 
20-62 (latent capacity or unsaturated iron-binding capacity; UIBC) 
Source: in-house study. 
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IRON 

An element which plays a key role in haemoglobin, myoglobin and various respiratory 
enzyme systems. Very high levels are found in hemochromatosis, both primary (due to 
excess intestinal absorption) and secondary to over-consumption (alcoholism, repeated 
blood transfusions, etc.). Low iron levels are due to insufficient intake, poor absorption, 
increased requirement (e.g. during pregnancy) or heavy losses (bleeding). 

Preparation of Patient: There is no special physical preparation for analysis. 
 
Precautions: EDTA, oxalate, or citrate as anticoagulants must not be used, since they 
bind iron ions, preventing its reaction with the chromogen. Specimens should be collected 
in the morning to avoid low results due to diurnal variation. Serum iron concentration may 
be decreased in patients with iron deficiency anaemia and in acute or chronic 
inflammatory disorders, such as acute infection, immunization, and myocardial infarction. 
Acute or recent haemorrhage, including that due to blood donation, results in low serum 
iron concentration. Serum iron concentration also drops at the time of menstruation. 
Increased concentrations of serum iron occur in iron-overload disorders such as 
haemochromatosis, in acute hepatitis, in acute iron poisoning in children, and following 
oral ingestion of iron medication or parenteral iron administration.  
 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 14 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) , heparin plasma (green top) 
Temperature: + 4ºC 
Miscellaneous: Non-fasting, preferably taken in the morning. 

Turnaround 
Time 

24h 

Stability Whole blood: 2 hours RT1. 
Separated: 7 days RT, 3 weeks @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

µmol/L 
Female: 9.0 – 30.4 
Male: 11.6 – 31.3 
Source: Abbott IFU 6K95-30 and 6K95-41 
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LIPASE 

Pancreatic lipase in serum and plasma is closely associated with pancreatic diseases. 
The activity of this enzyme has been measured as an important marker for diagnosing 
pancreatic diseases and the associated monitoring of therapeutic effects. 

Preparation of Patient: There is no special physical preparation for analysis. 

Accredited Yes 

Method Chemistry- Spectrophotometry; formation of quinone dye. 
SOP: CC 147 

Sample 
Requirements 

Tube Type: Serum or plasma (Red and gold, green, purple caps)  
Temperature: RT 

Turnaround 
Time 

24h 

Stability Whole blood: 24 hours RT2. 
Separated: 7 days RT, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

U/L 
8 - 78 
Source: Abbott IFU LIPASE 7D80 306390/R03 
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LIPOPROTEIN (A) 

An LDL-like lipoprotein; increases are an independent risk factor for cardiovascular 
disease. 

Preparation of Patient: There is no special physical preparation for Lp(a) analysis. 
 
 

Accredited Yes 

Method Chemistry- Spectrophotometry (Bromocresol Green) 
SOP: CC 49 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
 

Turnaround 
Time 

24h 

Stability Whole blood: RT unknown.  
Separated: RT: 2 days1, 14 Days @ + 4ºC1 

Units - 
Reference 
Ranges and 
Source 

g/L 
Less than 0.500 
Source: Abbott IFU. 

  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 64 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A2 (LP-PLA2) 

A specific marker for inflammation associated with atherosclerosis, unlike other 
inflammatory markers which are non-specific. Can be used to further stratify risk in 
patients at risk of cardiovascular disease. 

Preparation of Patient: There is no special physical preparation for Lp-PLA2 analysis. 
 
 

Accredited No 

Method DiaDexus Lp-PLA2 activity method: Abbott Architect 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma EDTA (Lavender 
cap) 
Temperature: + 4ºC 
 

Turnaround 
Time 

10 working days. 

Stability Whole blood: 4 hours at RT; 30 hours at + 4ºC. 
Separated serum/plasma: 8 hours at RT; 1 week @ + 4ºC; 3 months 
at - 20ºC. 
 

Units - 
Reference 
Ranges and 
Source 

nmol/min/mL 
1. An Lp-A2 level of ≤ 151 nmol/min/mL is “normal” and has the 

lowest risk. 
2. An Lp-A2 level of 152 – 194 nmol/min/mL is an intermediate 

level and has a medium risk. 
3. An Lp-A2 level of ≥ 195 nmol/min/mL is high and carries a 

higher risk of heart attack or stroke. 
 
Source: http://www.plactest.com/international/index.html  
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LUTEINIZING HORMONE (LH) 

A glycoprotein hormone secreted by the anterior pituitary when stimulated by LH-RH 
produced in the hypothalamus. In females, LH synergizes with FSH to stimulate estrogen 
production and this test is useful in IVF (assisted conception) protocols for following 
ovarian stimulation or for diagnosing Stein-Leventhal syndrome. In females the secretion 
of LH is under the control of ratio of estrogen/progesterone. In males, LH acts on 
interstitial testicular cells to stimulate testosterone production and this test (in parallel with 
FSH) (to a FSH assay) is useful in investigations of impaired gonad function. 

Preparation of Patient: There is no special physical preparation for Luteinizing Hormone 
analysis. 

Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. Increased levels of LH are 
associated with menopause, primary ovarian hypofunction, and polycystic ovarian 
disease in females and primary hypogonadism in males. Decreased LH levels are 
associated with secondary and tertiary ovarian hypofunction in females and 
hypogonadism in males.  

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 08 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 24 hours.  
Separated: RT 3 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Male: 1.7 – 8.6 mIU/mL 
Female:  
Follicular phase : 2.4 - 12.6 mIU/mL  
Mid-cycle : 14.0 – 96 mIU/mL  
Luteal phase : 1.0 - 11.4 mIU/mL  
Post-menopause : 7.7 – 59 mIU/mL 
Source: Abbott IFU G3-0641/R04 2012 

  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 66 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

MAGNESIUM (MG) 

A cation found almost exclusively inside cells, especially in bone tissue. Blood 
magnesium levels are only a moderately reliable indicator of overall magnesium reserves 
because they can be normal even in patients with serious deficiency. Excess magnesium 
causes central nervous system depression and neuromuscular irritability secondary to 
renal or thyroid insufficiency or an adverse drug reaction. Magnesium deficiency can be 
due to inadequate intake, losses via the intestine or the kidneys, or to drug-induced 
inhibition of tubular reabsorption especially aminoglycoside antibiotics and diuretics. 

Preparation of Patient: There is no special physical preparation for Mg analysis. 
 
Precautions: Nonhemolyzed serum collected without venous stasis is the preferred 
specimen. Serum with any visible hemolysis cannot be used because of the large amount 
of magnesium released from the erythrocytes. The specimen should be separated from 
the clot as soon as possible to prevent falsely elevated magnesium levels due to passage 
of magnesium from the erythrocytes into the serum. 
The only acceptable anticoagulant is heparin. Plasma samples collected with EDTA 
anticoagulant or specimens from patients receiving EDTA are unsuitable for analysis, 
because this compound chelates magnesium, making it unavailable for reaction with the 
reagent. Sodium fluoride and oxalate also interfere with the results and should be 
avoided. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 15 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 24h1.  
Separated: 7 days @ RT or + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
Newborn, 2 to 4 days 0.62 to 0.91 
5 months to 6 years  0.70 to 0.95 
6 to 12 years 0.70 to 0.86 
12 to 20 years 0.70 to 0.91 
Adult 0.65 – 1.05 
NOTE: Higher values can be expected in females during menses. 
Source: adults in-house study. 
Children Abbott IFU 305531/R02 2011 
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OSMOLALITY (SERUM AND URINE) 

Useful in the differential diagnosis of disorders of water and electrolyte balance; also in 
the diagnosis of poisoining by osmotically active toxins such as ethylene glycol. 

Preparation of Patient: There is no special physical preparation, unless the test is being 
done as part of a water deprivation test. 
 
Precautions: None 

Accredited No 

Method Freezing-point depression osmometry. Genotech Osmometer. 
SOP: CC 69 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
 

Turnaround 
Time 

24h 

Stability Whole blood: unknown  
Separated serum: 3 hours @ RT or 1 day @ + 4ºC1. 
Urine: 3 hours at RT or 7 days @ + 4ºC1. 

Units - 
Reference 
Ranges and 
Source 

Serum: 280 - 298 mOsm/kg 
(Source: Clinical Chemistry 44: 1582, 1998) 
 
Urine: 50 - 1200 mOsm/kg 
(Source: Wu, A.H.B. ed: Tietz Clinical Guide to Laboratory Tests 4th 
Edition, Saunders 2006) 
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PARATHYROID HORMONE INTACT (PTH) 

PTH or intact Parathyroid hormone (or PTH 1-84) is a hormone secreted by the 
parathyroid glands which raises blood calcium levels. Increased levels seen in 
hyperparathyroidism and renal insufficiency. Levels are low in hypoparathyroidism, both 
primary and secondary to hypercalcaemia (e.g. in sarcoidosis, vitamin D poisoning, 
hyperthyroidism and metastasis to bone tissue). PTH is metabolised in the liver and 
kidney, which results in the formation of many peptide fragments. Human serum contains 
a complex mixture of PTH molecules including the intact hormone and a much greater 
concentration of fragments. The intact PTH molecule is the measurement of choice if 
valid data on calcium homeostasis is required. 

Preparation of Patient: The patient should be advised to have nothing to eat or drink 
from midnight of the day of the test. Calcium should also be requested with the PTH 
assay. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. Some prescription drugs 
affect PTH results. Drugs that increase PTH levels include phosphates, anticonvulsants, 
steroids, isoniazid, lithium and rifampin. Drugs that decrease PTH include cimetidine and 
propranolol. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 26 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (lavender cap) 
Temperature: + 4ºC 
 

Turnaround 
Time 

24h 

Stability Whole blood: RT 6 hours (2 days in EDTA)1 
Separated: RT 6 hours1, 2 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

ng/L 
15 – 68.3 
Source: Abbott IFU 84-6434/R5 2008 
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PHOSPHATE 

Measuring serum phosphate levels is important in the investigation into calcium 
phosphate metabolic problems. Low phosphate levels in the blood are mainly associated 
with primary hyperparathyroidism, rickets, malnutrition, malabsorption and osteomalacia. 
High levels are usually due to renal insufficiency or hypoparathyroidism but might also be 
associated with vitamin D poisoning, a bone tumour or leukaemia. Phosphate levels 
demonstrate a significant increase in concentration during the day. 

Preparation of Patient: There is no special physical preparation for Phosphate analysis. 
 
Precautions: Nonhemolyzed serum collected without venous stasis is the preferred 
specimen. Serum with any visible hemolysis cannot be used because of the large amount 
of phosphate released from the erythrocytes. The specimen should be separated from 
the clot as soon as possible to prevent falsely elevated phosphate levels due to passage 
of phosphate from the erythrocytes into the serum. 
The only acceptable anticoagulant is heparin.  

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 16 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 hour1. 
Separated: 1 day at RT, 4 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
0.71 – 1.37 
Source: 

1. Adults: in-house study on 1200 healthy adults December 
2015. 

2. Children: Tietz Clinical Guide to Laboratory Tests, 4th 
Edition, Alan H.B. Wu, Saunders, 2006. 
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POTASSIUM 

Electrolytes are involved in most major metabolic functions in the body. Potassium is the 
major intracellular cation and is critical to neural and muscle cell activity. Some causes of 
decreased potassium levels include reduced intake of dietary potassium, prolonged 
vomiting or diarrhoea or increased kidney excretion. Increased potassium levels may be 
caused by dehydration or shock, severe burns, diabetic ketoacidosis and retention of 
potassium by the kidney. 

Preparation of Patient: There is no special physical preparation for Potassium analysis. 
However, care must be taken to avoid stasis during collection. 

Precautions: High serum potassium (hyperkalemia) occurs at potassium levels above 
5.0 mM. Hyperkalemia can result in abnormal beating of the heart (cardiac arrhythmias). 
Low serum potassium (hypokalemia) occurs when serum potassium falls below 3.0 mM. 
It can result from low dietary potassium, as during starvation or in patients with anorexia 
nervosa; from excessive losses via the kidneys, as caused by diuretic drugs; or by 
diseases of the adrenal or pituitary glands. Mild hypokalemia causes muscle weakness, 
while severe hypokalemia can cause paralysis, the inability to breathe, and cardiac 
arrhythmias 

Accredited Yes 

Method Indirect ISE 
SOP: CC 57 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) 
Urine: Collect random or 24-hour urine specimens without the 
addition of preservatives. 
Temperature: + 4ºC 
Miscellaneous: Non fasting. Sample to be separated ASAP. 

Turnaround 
Time 

24h 

Stability Whole blood: 2h at RT1 
Separated: RT 6 weeks1, 6 weeks @ + 4ºC1 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
3.3– 5.3 (Serum) 
Source: in-house study 
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PROGESTERONE 

A steroid hormone derived from pregnenolone (and cholesterol) in the corpus luteum 
during the post-ovulation phase of the menstrual cycle, and in the placenta up until 
delivery. Its secretion is stimulated by Luteinizing Hormone. The major catabolite found in 
the urine is pregnanediol. This test is used to detect ovulation and evaluate corpus 
luteum function. 

Preparation of Patient: There is no special physical preparation for the Progesterone. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. Phenylbutazone at 
therapeutic dosage level shows interference with the assay.  

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 20 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
 

Turnaround 
Time 

24h 

Stability Whole blood: 7 days at RT1 
Separated: RT 1 day1, 10 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

nmol/L 
Male: less than 0.6 
Female: 
- Follicular phase: 0.6 - 4.7 nmol/L  
- Ovulat. phase: 2.4 - 9.4 nmol/L  
- Luteal phase: 5.3 - 86  nmol/L  
- Post-menopausal: 0.3 - 2.5 nmol/L  
- 1st trimester: 33 - 140 nmol/L  
- 2nd trimester: 62 - 262 nmol/L  
- 3rd trimester: 207 - 728 nmol/L 
Source: Abbott IFU G2-7955/R05 2012 
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PROLACTIN 

A peptide hormone secreted by the anterior pituitary according to a circadian rhythm. Its 
main function is the induction and maintenance of lactation but it is also important in 
fertility by virtue of its key, direct action on the ovaries or testicles. High levels are seen 
during pregnancy and in patients with prolactinoma, pituitary tumours, galactorrhea, 
chronic renal failure, primary hypothyroidism or Stein-Leventhal syndrome. A number of 
drugs such as oestrogens, dopaminergic antagonists, phenothiazines and 
metoclopramide interfere. 

Preparation of Patient: Blood sample should be taken in the morning at least 2 hrs after 
patient wakes. The patient need not restrict food or fluids or limit physical activity, but 
should relax for approx. 30 mins before the test. 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. Elevate serum prolactin 
concentrations are caused by a number of pharmaceuticals (e.g. dibenzodiazapines, 
phenothiazine) TRH and estrogen. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 24 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

24h + 5 days if PEG precipitation is required for macroprolactin. 

Stability Whole blood: 2 days at RT1 
Separated: RT 5 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

uIU/mL 
Female 25 – 629 
Male 54 – 381 
Source: Abbott IFU G3-0273/R03 2012 
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PSA (TOTAL PROSTATE SPECIFIC ANTIGEN) 

Prostate specific antigen (PSA), a member of the human kallikrein gene family, is a 
serine protease with chymotrypsin-like activity. The mature form of PSA is a single chain 
glycoprotein of 237 amino acids containing 7-8% carbohydrate as a single N-linked 
oligosaccharide side chain. PSA has a molecular weight of approximately 30,000 daltons. 
The major site of PSA production is the glandular epithelium of the prostate. PSA has 
also been found in breast cancers, salivary gland neoplasms, periurethral and anal 
glands, cells of the male urethra, breast milk, blood and urine. PSA produced in the 
prostate is secreted into the seminal fluid in high concentrations. A major function of PSA 
is the proteolytic cleavage of gel-forming proteins in the seminal fluid, resulting in the 
liquification of the seminal gel and increased sperm mobility. Low levels of PSA are found 
in the blood as a result of 
leakage of PSA from the prostate gland. Increasing levels of serum PSA are associated 
with prostatic pathology, including prostatitis, benign prostatic hyperplasia (BPH), and 
cancer of the prostate. 

Preparation of Patient: Ideally, the sample should be taken before DRE. Precautions: 
Do not take sample within 1 week of digital rectal examination, or 6 weeks after prostate 
biopsy.. 
Do not sample if the patient has an active urinary tract infection. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 32 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap) only. 
Temperature: + 4ºC 
 

Turnaround 
Time  

48h 

Stability Whole blood: 1 day at RT1 
Separated: RT 7 days1, 30 days @ + 4ºC 
NOTE: free PSA is much less stable so if this test is also required, 
please send a frozen separated serum sample. 

Units - 
Reference 
Ranges and 
Source 

ng/mL 
 
less than 4.0 
Source: Abbott IFU G2-7463/R03 2012 
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RED BLOOD CELL FOLATE 

Folate deficiency is associated with systemic (asthenia and anorexia), psychiatric and 
neurological symptoms. A variety of different causes are possible: inadequate intake or 
absorption, increased need, drug interactions, genetic abnormality and excessive loss. 
Serum levels reflect recent folate intake and erythrocyte levels are a measure of 
reserves. 

Preparation of Patient: There is no special physical preparation for red cell folate. 
 
Precautions: Folate deficiency is also associated with chronic alcoholism. Both folate 
and vitamin B12 deficiency cause macrocytic anaemia. Appropriate treatment depends 
on the differential diagnosis of the deficiency. Serum folate measurement provides an 
index of folate status. However, because folate is much more concentrated in RBCs than 
in serum, RBC folate measurement more closely reflects tissue stores and is considered 
the most reliable indicator of folate status. Samples coming from patients treated by 
methotrexate or leucovorin are contraindicated because of the cross reactivity of folate 
binding protein with these compounds. 

Accredited No 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: E63 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap) + Whole Blood (lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 30 mins UNSTABLE! 5 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

ng/ml 
63 – 645 
Source: in-house study. 
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RHEUMATOID FACTOR (RF) 

Rheumatoid factors (RF) are immunoglobulins, which are directed against the Fc portion 
of IgG. Although RF of different isotypes can be identified, by far the most prominent 
isotype is IgM-RF. Rheumatoid arthritis is a chronic inflammatory disease of unknown 
etiology. Its diagnosis is based on combined clinical and radiographic analyses. The 
determination of RF by means of agglutination technologies is the laboratory test that is 
most commonly used. 
The quantification of RF not only allows the diagnosis of rheumatoid arthritis; it also 
assists in the prognosis of the disease and in the monitoring of therapeutic responses. It 
is still uncertain whether RF production is indicative of the immunopathogenics of 
rheumatoid arthritis or whether the RF formation is simply an effect of the chronic 
inflammatory process. However, high RF levels tend too be associated with a more 
severe form of illness and extra-joint complications are also pronounced. 
Beside being present in rheumatoid arthritis, RF are also found in a number of other 
rheumatic diseases, in neoplastic and infectious diseases, as well as in elderly people. All 
these disorders have a chronic antigenic stimulation in common. Due to the inflammatory 
nature of rheumatoid arthritis, it is also common to monitor the course of the disease with 
a CRP measurement. 

Preparation of Patient: There is no special physical preparation for Rheumatoid Factor 
analysis. 
Precautions: Rheumatoid factors (RF) are immunoglobulins, which are directed against 
the Fc portion of IgG. Although RF of different isotypes can be identified, by far the most 
prominent isotype is IgM-RF. Rheumatoid arthritis is a chronic inflammatory disease of 
unknown etiology. Its diagnosis is based on combined clinical and radiographic analyses. 
The determination of RF by means of agglutination technologies is the laboratory test that 
is most commonly used. Besides being present in rheumatoid arthritis, RF are also found 
in a number of other rheumatic diseases, in neoplastic and infectious diseases, as well as 
in elderly people. All these disorders have a chronic antigenic stimulation in common. 
Due to the inflammatory nature of rheumatoid arthritis, it is also common to monitor the 
course of the disease with a CRP measurement. γ – Globulin: Due to the binding of RF to 
the Fc portion of IgG, pathologically high levels of γ- globulin (25g/L) decrease the 
apparent RF concentration significantly. 

Accredited Yes 

Method Chemistry- Immunoturbidometric 
SOP CC 56 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT unknown. 
Separated: RT 1 day1, 3 days at + 4ºC 

Units - 
Reference 
Ranges and 
Source 

IU/mL 
Less than 30 is negative 
Source: Abbott IFU 305164/R02 2012 
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SERUM PROTEIN ELECTROPHORESIS AND IMMUNOFIXATION 

Electrophoresis is the technique used to separate the constituent proteins in serum by 
migration through a dispersion medium in the presence of an electric field. The dispersion 
medium used is a semi-solid agarose gel. At pH 9.2, most of the proteins are ionized and 
under the influence of the electric field, they will move through the gel and separate in 
function of their size and relative charge. 
Serum proteins are separated into 5 major fractions: albumin, alpha-1 globulins, alpha-2 
globulins, beta globulins and gamma globulins. 
 
The presence of an anomalous band (often find in the gamma or beta region) may 
indicate the presence of a monoclonal immunoglobulin or paraprotein. This pathological 
finding is closely associated with the development of a gammopathy. Other findings may 
include variations in the proportions of normal protein fractions, which may represent 
pathological changes in the organ systems described above.  It is important to note that 
occasionally monoclonal immunoglobulin bands can migrate at a similar pace to a normal 
protein fraction. In such cases, defining the nature of the band may only be possible 
through immunofixation.   

Preparation of Patient: There is no special physical preparation. 

Accredited Yes 

Method Sebia Minicap capillary electrophoresis 
SOP: CC144 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap);  
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

 
4 days + an additional 2 days if immunofixation is required. 

Stability Whole blood: 6 hours. 
Separated: 7 days @ + 4ºC, 1 month @ -20 ºC 

Units - 
Reference 
Ranges and 
Source 

REFERENCE VALUES: source: in-house study. 
 

FRACTION REFERENCE RANGE 
% 

REFERENCE RANGE 
g/L 

Albumin 54 .1 – 64.8 38 - 51 

Alpha-1 3.1 – 5.2 2.3 – 3.9 

Alpha-2 7.3 – 11.9 5.3 – 9.0 

Beta-1 5.1 – 7.8 3.6 – 5.7 

Beta-2 3.6 – 7.7 2.6 – 5.9 

Gamma 10.9 – 20.0 7.7 – 15.5 
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SEX HORMONE BINDING GLOBULIN (SHBG)  

SHBG is a glycoprotein of about 80-100 kDa; it has a high affinity for 17 beta-
hydroxysteroid hormones such as testosterone and estradiol.  
 
Measurement of SHBG is useful in the evaluation of mild disorders of androgen 
metabolism and enables identification of those women with hirsutism that are more likely 
to respond to estrogen therapy. 

Preparation of Patient: There is no special physical preparation for the SHBG. 
 
 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 94 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); heparin plasma (green cap). 
EDTA plasma (lavender cap) is NOT suitable as EDTA may lead 
to falsely low SHBG results. 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time  

24h 
 

Stability Whole blood: RT unknown. 8 days at + 4ºC 
Separated: RT unknown. 8 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Range:  
Females 20.0 – 155.0 nmol/L 
SHBG range in pregnancy: Less than 500 nmol/L  
Untreated post-menopausal women: 26 - 118 nmol/L  
Males: 13 – 71 nmol/L 
Source: Abbott IFU G3-0703/R05 2012 
Abbot Field      
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SODIUM (NA) 

Electrolytes are involved in most major metabolic functions in the body. Sodium is the 
major extracellular cation and functions to maintain fluid distribution and osmotic 
pressure. Some causes of decreased levels of sodium include prolonged vomiting or 
diarrhoea, diminished reabsorption in the kidney and excessive fluid retention. Common 
causes of increased sodium include excessive fluid loss, high salt intake and increased 
kidney reabsorption. 

Preparation of Patient: There is no special physical preparation for Sodium analysis. 
 
Precautions: High serum sodium levels (hypernatremia) occur at sodium concentrations 
over 145 mM, with severe hypernatremia over 152 mM. Hypernatremia is usually caused 
by diseases that cause excessive urination. In these cases, water is lost, but sodium is 
still retained in the body. The symptoms include confusion and can lead to convulsions 
and coma. Low serum sodium levels (hyponatremia) are below 130 mM, with severe 
hyponatremia at or below 125 mM. Hyponatremia often occurs with severe diarrhoea, 
with losses of both water and sodium, but with sodium loss exceeding water loss. 
Hyponatremia provokes clinical problems only if serum sodium falls below 125 mM, 
especially if this has occurred rapidly. The symptoms can be as mild as tiredness but may 
lead to convulsions and coma. 

Accredited Yes 

Method Chemistry- Indirect ISE 
SOP: CC 57 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) 
Urine: Collect random or 24-hour urine specimens without the 
addition of preservatives. 
Temperature: + 4ºC 
Miscellaneous: Non fasting. To be spun down ASAP. 

Turnaround 
Time 

24h 

Stability Whole blood: RT 4 days1. 
Separated: RT 2 weeks1, 2 weeks @ + 4ºC1 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
135-145 (Serum) 
Source: in-house study 
Spot urine: 
Male < 40Y 25-301   
Male > 40Y 18-214   
Female < 40Y 15-267   
Female > 40Y 15-237 
Source: Tietz Clinical Guide to Laboratory tests 4th edition   
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TACROLIMUS 

Tacrolimus is an immunosuppressive drug discovered in. It has been shown to be 

effective for the treatment of organ rejection following transplantation. The results of 

clinical trials with liver and kidney have been published. Clinical studies are continuing 

for a variety of indications. Tacrolimus binds to a family of proteins termed FK506 

(tacrolimus) binding proteins (FKBPs). The formation of a larger pentameric complex 

comprised of FKBP, tacrolimus, calmodulin and calcineurins A and B results in the 

inhibition of the phosphatase activity of calcineurin. The action of transcription factors 

requiring dephosphorylation for transport to the cell nucleus are thus inhibited leading to 

blockage of T-cell proliferation and function. Tacrolimus may be administered IV or 

orally. Absorption from the gastrointestinal tract is variable and irregular. 

Pharmacokinetic studies with tacrolimus have shown that there are large inter- and intra-

individual differences in its kinetics in organ transplant patients. 

Pharmacokinetic studies have also indicated that whole blood rather than plasma may 

serve as the more appropriate medium to describe the pharmacokinetic characteristics 

of tacrolimus. Tacrolimus is bound to proteins, mainly albumin and α-1-acid glycoprotein, 

and is highly bound to erythrocytes. The distribution of tacrolimus between whole blood 

and plasma depends on several factors such as haematocrit, temperature of separation 

of plasma, drug concentration, and plasma protein concentration. In a U.S. study, the 

ratio of whole blood concentration to plasma concentration ranged from 12 to 67 (mean 

35). The use of tacrolimus is associated with serious toxic side effects, primarily 

nephrotoxicity. At the present time it is not clear whether the nephrotoxicity of tacrolimus 

is the result of parent drug, metabolites, or a combination of both.  

Preparation of Patient: none; trough sample required. 

Accredited Yes 

Method Clinical Chemistry – delayed one-step immunoassay for the quantitative 
determination of tacrolimus in human whole blood using CMIA technology. 
SOP: CC110 

Sample 

Requirements 

Tube Type: EDTA whole  b lood only  ( lavender cap) 

Temperature: + 4ºC 

Turnaround Time Same day. 

Stability Whole blood: RT 7 days1. + 4ºC 7 days. 
Separated: not applicable. 

Units – 

Therapeutic 

Range and 

Source 

The therapeutic range of tacrolimus is not clearly defined, but target 
24-hour trough whole blood concentrations are 5 - 20 ug/L early post-
transplant. Higher concentrations are associated with an increased 
incidence of adverse effects. 24-hour trough concentrations are 33 - 
50% less than the corresponding 12-hour trough levels. Ref.: 
Consensus document: therapeutic monitoring of tacrolimus (FK-206). 
Ther Drug Monit 995; 17(6): 606 - 14.  
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THEOPHYLLIN 

The physiological effects of the anti-asthmatic drug theophylline correlate better with the drug 
concentration in serum than with dosage. Since serious toxic effects of theophylline are 
related to the serum concentration and are not always preceded by minor adverse 
symptoms, serum theophylline monitoring helps to avoid adverse effects When theophylline 
is used to treat acute symptoms, monitoring serum concentration allows the physician to 
adjust the dosage regimen to compensate for interpatient variations in the theophylline 
elimination rate. The chronic treatment of asthma and other bronchospastic diseases also 
requires individualization of the theophylline dosage to maintain serum concentrations within 
the therapeutic range. A theophylline dosage generally can be maintained without further 
monitoring for 6 months in rapidly growing children and for 12 months in other patients. 
Changes in concurrent drug therapy, variations in drug elimination, or the appearance of side 
effects, uncontrolled symptoms, or altered drug clearance signal the need for measuring the 
serum theophylline concentration. 

Preparation of Patient: none; trough sample required. 

Accredited Yes 

Method Clinical Chemistry – homogenous enzyme immunoassay. 
SOP: CC79 

Sample 

Requirements 

Tube Type: serum (red or  go ld top),  EDTA or  hepar in  

p lasma ( lavender  or  green top tube)  

Temperature: + 4ºC 

 
Turnaround Time 24h 

Stability Whole blood: RT unknown. 

Separated: 3 months @ RT and at + 4ºC 

Units – 

Therapeutic 

Range and 

Source 

mg/L 

10 – 20 (trough) 

Source: Abbott IFU 304877/R02 2012 
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TOBRAMYCIN 

Tobramycin sulfate is an aminoglycoside derived from Streptomyces tenebrarius. This 
aminoglycoside antibiotic is used to treat serious bacterial infections by inhibiting the 
growth of the bacterium by intervening in the protein synthesis thereby killing the 
bacterium. Tobramycin is absorbed minimally from the gastrointestinal tract. 
In the first 24 hours after intravenous dosing, the usual route of administration, about 99% 
of the tobramycin is excreted unchanged by the kidneys. The average half-life in patients 
with normal renal function is about 2 to 3 hours. Therapeutic serum levels vary depending 
on the microorganism involved and the patient’s tolerance to the drug. Tobramycin serum 
or plasma concentrations are monitored to help guide therapy, since individual patient 
differences require dose changes that are difficult to predict. Monitoring serum or plasma 
levels of tobramycin decreases the frequency of serious toxic effects. 

Preparation of Patient: There is no special physical preparation for the test. 
 
Precautions: please include dose regime (dose and frequency of administration, and 
timing of sampling (trough and/or peak)). 

Accredited Yes 

Method Homogeneous particle-enhanced turbidimetric inhibition 
immunoassay (PETINIA). 
SOP: CC96 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Heparin- or EDTA-plasma 
(green and lavender cap). 
Temperature: + 4ºC 
 

Turnaround 
Time  

Same day. 

Stability Whole blood: unknown 
Separated: 7 days at + 4ºC 

Units - 
Therapeutic 
Ranges and 
Source 

TOBRAMYCIN THERAPEUTIC RANGE                                 
For severe infection, the therapeutic range is trough 2 – 4 mg/L, and 
peak 8 - 10 mg/L. 
Trough levels greater than 2 mg/L have been associated with 
ototoxicity and nephrotoxicity. The susceptibility of the    
organism, the severity of the infection and the general      
health of the patient should be considered when determining  
an adequate drug level for patients. 
Source: Abbott IFU 7F93-20 2010  
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TOTAL AND DIRECT BILIRUBIN 

Bilirubin is formed in the reticuloendothelial system during the degradation of aged 
erythrocytes. The heme portion from haemoglobin and from other heme-containing 
proteins is removed, metabolized to bilirubin, and transported as a complex with serum 
albumin to the liver. In the liver, Bilirubin is conjugated with glucuronic acid, transported 
through the bile duct and eliminated via the digestive tract. Diseases or conditions which, 
through haemolytic processes produce bilirubin faster than the liver can metabolise it, 
cause the levels of unconjugated (indirect) bilirubin to increase in the circulation. Liver 
immaturity and several other diseases in which the bilirubin conjugation mechanism is 
impaired cause similar elevations of circulating unconjugated bilirubin. Bile duct 
obstruction or damage to hepatocellular structure causes increases in the levels of both 
conjugated (direct) and unconjugated (indirect) bilirubin in the circulation. 

Preparation of Patient: There is no special physical preparation for Bilirubin analysis. 
 
Precautions: Of the drugs tested in vitro, propranolol and theophylline cause artificially 
low total bilirubin values at the tested drug level. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 68 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: UNSTABLE! Max 2 hours. 
Separated: RT 2 days1, 7 days @ + 4ºC protected from light. 

Units - 
Reference 
Ranges and 
Source 

 
Total Bilirubin: 3.4 – 21 µmol/L 
Direct Bilirubin: Less than 8.6 µmol/L 
Source: in-house study 
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TOTAL IMMUNOGLOBULIN E (IGE) 

The best-characterized activity of IgE is in allergic responses in which antibodies of this 
class are bound to high affinity receptors on mast cells, basophils and Langerhans cells. 
When cells thus sensitized encounter the allergen in question, they are stimulated to 
release pre-formed mediators and synthesize other effector molecules leading to the 
clinical manifestations of allergy. Lower affinity IgE Fc receptors are found on many other 
cell types (including lymphocytes, eosinophils and platelets) and the binding of these 
receptors contributes to the development of the inflammatory response and to immune 
defence mechanisms against invading parasites. Total IgE levels correlate with allergy in 
70% of cases. Increased IgE levels can also be seen in certain other situations, including: 
- parasitic infection; - viral infection; - certain forms of immunodeficiency; - 
hyperimmunoglobulinemia E syndrome. 

Preparation of Patient: There is no special physical preparation for the lgE test. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 47 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

120h 

Stability Whole blood: RT 2 days. 
Separated: RT 2 days, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Up to 12 months: less than 15 IU/mL 
1 to 5 years: less than 60 IU/mL 
6 to 9 years: less than 90 IU/mL 
10 – 15 years: less than 200 IU/mL 
Thereafter: less than 100 IU/mL 
Source: Abbott IFU 6K42-01 
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TOTAL PROTEIN 

Plasma proteins are derived primarily from synthesis in the liver, plasma cells, lymph 
nodes spleen and bone marrow. In disease states both the total plasma protein level and 
the ratio of the individual fractions may be dramatically altered from their normal values. 
Hypoproteinemia may be caused by such conditions as nephrotic syndrome, extensive 
bleeding, sprue (deficient protein absorption), severe burns, salt retention syndromes and 
Kwashiorkor (acute protein starvation). Hyperproteinemia may be observed in cases of 
severe dehydration and disease states such as multiple myeloma. Urine total protein is 
an indicator of renal function, especially when combined with electrophoresis to 
distinguish between glomerular and tubular proteinuria.    

Preparation of Patient: There is no special physical preparation for Total Protein 
analysis. 
Precautions: The total protein concentration is by 4 to 8 g/L lower when the sample is 
collected from a patient situated in the recumbent position rather than upright. Centrifuge 
samples containing precipitate before performing the assay. Of the drugs tested in vitro, 
dextran causes artificially high total protein values at the tested drug level. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 17 (blood) 
SOP: CC154 (urine) 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap). 
Temperature: + 4ºC 
Miscellaneous: Non fasting 
Urine: 24-hour collection with no preservative, or spot collection 10 
mL. 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1.  
Separated serum/plasma: RT 6 days1, 1 month @ + 4ºC 
Urine 

Units - 
Reference 
Ranges and 
Source 

Serum: 64 – 83 g/L 
Urine: < 300 mg/24; spot urine < 200 mg/g creatinine. 
Source: Abbott IFU 304326/R1 2009 
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TOTAL TESTOSTERONE (MALE) 

The major androgenic hormone. In males, 95 % of it is produced by interstitial (Leydig) 
cells and 5 % in the adrenal gland. In females, it is synthesized in the ovaries and the 
adrenal gland. Testosterone secretion is regulated by LH in males (negative feedback). It 
controls differentiation, the development of secondary male characteristics and, by acting 
together with FSH on Sertoli cells, spermatogenesis. In males, testosterone levels 
depend on testicular endocrine activity and decrease after 70 years of age. Levels are 
also decreased if testicular Leydig cell function is impaired (associated with elevated 
levels of LH) and in gonadal insufficiency. Testosterone levels are high in subjects taking 
testosterone and in hyperthyroidism. 

Preparation of Patient: There is no special physical preparation for the Testosterone. 
 
Precautions: This method is not recommended to be carried out on females or children, 
as falsely high values are obtained in some cases. A method with extraction is required. 
In patients receiving therapy with high biotin doses no sample should be taken until at 
least 8 hours after the last biotin administration. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 21 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: 7 days at RT1. 
Separated: RT 1 day1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

nmol/l 
Male 8.8 – 35.0 
Source: in-house study. 
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TRANSFERRIN 

Transferrin (also known as siderophilin) is a glycoprotein synthesized in the liver. Each 
molecule can bind two iron ions. Blood transferrin levels drop in inflammation, liver 
disease, iron overload and if protein is leaking into the urine or the digestive tract. High 
transferrin levels are seen in iron deficiency and primary or secondary liver cancer, and 
also in response to estrogenemia and certain drugs (especially diuretics). 

Preparation of Patient: There is no special physical preparation for Transferrin analysis. 
 
Precautions: Transferrin is the major plasma protein responsible for iron transport. 
Transferrin is mainly synthesized in the liver. Its concentration determines the total iron-
binding capacity of serum. Whereas transferrin is the principal iron transport protein in 
serum, ferritin is responsible for the intracellular iron storage. Any deviation from normal 
serum transferrin levels is followed by a rise or fall of ferritin. As an alternative to iron, 
TIBC, and UIBC measurements, the combined measurement of transferrin and ferritin 
provides a convenient assessment. The measurement of plasma transferrin levels also 
allows the differential diagnosis of anaemia and the monitoring of anaemia treatment. 
Decreased levels of transferrin occur, along with decreased levels of albumin, during 
inflammation or malignancy as an acute phase response. Decreased transferrin levels 
are also found during chronic infections, malnutrition, hemochromatosis, protein loss 
syndromes, and inherited deficiencies. Increased levels of transferrin occur in pregnancy, 
during estrogen administration, and iron deficiency. 

Accredited Yes 

Method Chemistry- Immunoturbidometric 
SOP: CC 55 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap) Plasma (Green and Lavender 
cap) 
 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 11 days1.  
Separated: RT 4 months1, 8 months1 @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

g/L 
1 to 14 years 
   Male 1.86 to 3.88 
   Female 1.80 to 3.91 
> 14 to 60 years 
    Male 1.74 to 3.64 
   Female 1.80 to 3.82 
> 60 to 80 years 
   Male 1.63 to 3.44 
   Female 1.73 to 3.60 
 
Source: Abbott IFU 305253/R04 2012 
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TRIGLYCERIDES 

Triglycerides are the main lipids present in human plasma. They are formed in the 
intestinal mucosa by the esterification of glycerol and free fatty acids. They are then 
released into the mesenteric lymphatics and distributed to most tissues for storage. 
Triglycerides are the main storage lipids in humans, where they constitute about 95% of 
adipose tissue lipids. 
Elevated levels of triglycerides have been associated with high risk in severe 
atherosclerosis. High triglyceride levels and hyperlipaemia in general can be an inherited 
trait or secondary to disorders including diabetes mellitus, nephrotic syndrome, biliary 
obstruction and metabolic disorders associated with endocrine disturbances. 

Preparation of Patient: Patients who are scheduled for a triglycerides test should fast 
(except for water) for 12-14 hours before the blood sample is drawn. 
 

Precautions: Drugs: Ca-Dobesilate, L-a -Methyldopa, Levodopa, and Phenylbutazone 
cause artificially low triglycerides values at the tested drug level. 
Other: No significant interference by physiological ascorbic acid concentrations. Ascorbic 
acid levels higher than 114 µmol/L (2 mg/dL) decrease the apparent triglycerides 
concentration significantly. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 62 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 2 days1. 
Separated: RT 2 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L 
0.60 – 1.70 
<1.7 (ideal, fasting) 
Source: European Guidelines. http://www.eas-society.org/guidelines-
2.aspx  
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TROPONIN I 

Troponin-I (TnI) is a regulatory subunit of the troponin complex associated with the actin thin 
filament within muscle cells. TnI, in conjunction with troponin-C and troponin-T, plays an integral 
role in the regulation of muscle contraction. Three distinct tissue specific isoforms of TnI have 
been identified from skeletal and cardiac muscles. The cardiac isoform exhibits only 60% 
similarity with the skeletal muscle isoform and contains additional amino acids at the N-terminus; 
cardiac troponin-I (cTnI) has a molecular weight of approximately 24,000 Daltons. Clinical 
studies have demonstrated the release of cTnI into the blood stream within hours following 
myocardial infarction (MI) or ischemic damage. Elevated levels of cTnI (above the values 
established for non-MI specimens) are detectable in serum within 4 to 6 hours after the onset of 
chest pain, reach peak concentrations in approximately 8 to 28 hours, and remain elevated for 3 
to 10 days following MI. Cardiac troponin is the preferred biomarker for the detection of 
myocardial injury based on improved sensitivity and superior tissue-specificity compared to other 
available biomarkers of necrosis, including CK-MB, myoglobin, lactate dehydrogenase, and 
others. The high specificity of cTnI measurements is beneficial in identifying cardiac injury for 
clinical conditions involving skeletal muscle injury resulting from surgery, trauma, extensive 
exercise, or muscular disease. High tissue specificity of cardiac troponin, however, should not be 
confused with the specificity for the mechanism of injury (e.g., MI vs. myocarditis). When an 
increased value for cardiac troponin is encountered (e.g., exceeding the 99th percentile of a 
reference control population) in the absence of evidence of myocardial ischemia, a careful 
search of other possible aetiologies for cardiac damage should be taken. Several major studies 
have shown that cTnI is also useful as a predictor of cardiac risk in patients with unstable angina. 
Previous studies showed that during a 30-day follow-up, patients with acute coronary syndromes 
(including unstable angina) were at greater risk of progressing to MI if cTnI is elevated. Results 
from the PRISM trial showed that elevated cTnI levels could help to identify patients with 
unstable angina who had additional cardiac risk (especially within the first 72 hours after onset of 
symptoms) and who could benefit from treatment with a glycoprotein IIb/IIIa-receptor antagonist. 
Thus, cTnI can play an important role in identifying patients with acute coronary syndromes who 
are at greater risk for cardiac events. The ACCF, AHA, and the National Academy of Clinical 
Biochemistry (NACB) also recommend using troponin results when making treatment decisions 
regarding unstable angina and non-ST segment elevation MI (NSTEMI). 

Preparation of Patient: none 

Accredited No 

Method Clinical Chemistry – two-step chemiluminescent 

microparticle immunoassay (CMIA) 

SOP: CC 129 

Sample 

Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and 

lavender cap) Temperature: + 4ºC 

 Turnaround 

Time 

2h 

Stability Whole blood: RT 6 hours. 

Separated: RT 6 hours, 72 hours @ + 4ºC 

Units - 

Reference 

Ranges and 

Source 

ng/mL 
Less than 0.3 
Source: Abbott IFU 840653/R08 2010 
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TSH (THYROID STIMULATING HORMONE) 

TSH stimulates the production and secretion of the metabolically active thyroid hormones, 

thyroxine (T4) and triiodothyronine (T3), by interacting with a specific receptor on the thyroid 

cell surface. T3 and T4 are responsible for regulating diverse biochemical processes throughout 

the body which are essential for normal development and metabolic and neural activity. 

The synthesis and secretion of TSH is stimulated by thyrotropin releasing hormone (TRH), the 

hypothalamic tripeptide, in response to low levels of circulating thyroid hormones. Elevated 

levels of T3 and T4 suppress the production of TSH via a classic negative feedback 

mechanism. Other evidence also indicates that somatostatin and dopamine exert inhibitory 

control over TSH release, suggesting that the hypothalamus may provide both inhibitory and 

stimulatory influence on pituitary TSH production. 

Failure at any level of regulation of the hypothalamic-pituitary-thyroid axis will result in either 

underproduction (hypothyroidism) or overproduction (hyperthyroidism) of T4 and/or T3. In cases 

of primary hypothyroidism, T3 and T4 levels are low and TSH levels are significantly elevated.6 

In the case of pituitary dysfunction, either due to intrinsic hypothalamic or pituitary disease; i.e., 

central hypothyroidism, normal or marginally elevated basal TSH levels are often seen despite 

significant reduction in T4 and/or T3 levels. These 

inappropriate TSH values are due to a reduction in TSH bioactivity which is frequently observed 

in such cases. Routine TRH stimulation is advised to confirm the diagnosis in such cases. 

Secondary hypothyroidism typically results in an impaired TSH response to TRH, while in 

tertiary hypothyroidism the TSH response to TRH may be normal, prolonged or exaggerated. 

Primary hyperthyroidism (e.g.,  Grave’s Disease, nodular goiter) is associated with high levels 

of thyroid hormones and depressed or undetectable levels of TSH. 

 
Preparation of Patient: none 

Accredited Yes 

Method Clinical Chemistry – two-step chemiluminescent 

microparticle immunoassay (CMIA) 

SOP: CC 30 

Sample 

Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and 

lavender cap) Temperature: + 4ºC 

 Turnaround 

Time 

24h 

Stability Whole blood: RT 24 hours. 
Separated: RT 24 hours, 7 days @ + 4ºC 

Units - 

Reference 

Ranges and 

Source 

µIU/mL 
 
0.35 – 4.94 (adults) 
0 – 4 days 1 - 39    
5 days to 5 months 1.7 - 9.1  
6 months to 20 years 0.7 - 6.4 
 
Source: Abbott IFU G3-0725/R04 2012 

 
  



Primary Sample Manual – Clinical Chemistry 
Issue No. 3.03 Effective Date: 29/06/18     Page 90 of 96 

EUROFINS BIOMNIS 

 
 

 
 

 

PRODUCTION OF UNAUTHORISED COPIES OF THIS SOP IS FORBIDDEN. 

AUTHORISED COPIES ARE STAMPED IN GREEN – OFFICIAL COPY 
 

UREA 

Urea is the major end product of protein nitrogen metabolism. It is synthesized by the 
urea cycle in the liver from ammonia which is produced by amino acid deamination. Urea 
is excreted mostly by the kidneys but minimal amounts are also excreted in sweat and 
degraded in the intestines by bacterial action. Determination of blood urea nitrogen is the 
most widely used screening test for renal function. When used in conjunction with serum 
creatinine determinations it can aid in the differential diagnosis of the three types of 
azotemia: prerenal, renal, and postrenal. 
Elevations in blood urea nitrogen concentration are seen in inadequate renal perfusion, 
shock, diminished blood volume (prerenal causes), chronic nephritis, nephrosclerosis, 
tubular necrosis, glomerular-nephritis (renal causes), and urinary tract obstruction 
(postrenal causes). Transient elevations may also be seen during periods of high protein 
intake. Unpredictable levels occur with liver diseases. 

Preparation of Patient: There is no special physical preparation for Urea analysis.  
 
Precautions: The only acceptable anticoagulants are heparin, EDTA, and fluoride. Do 
not use ammonium heparin. Bacterial growth in the specimen and high atmospheric 
ammonia concentration as well as contamination by ammonium ions may cause 
erroneously elevated results. 
 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC18 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Urine: 24 hour timed urine samples are preferred 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 1 day1.  
Separated: RT 7 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

mmol/L (Serum): 
Female: 2.5 – 7.7 
Male: 3.2 – 8.8 
Source; In-house study. 
Urine: 428 to 714 mmol/day 
Source: Abbott IFU 304757/R02 2012 
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URIC ACID 

Uric acid is the major end product of purine metabolism. Most uric acid formation occurs 
in the liver and is derived either from ingested or endogenous nucleoproteins. 
Approximately 50% of the total uric acid in the body is eliminated daily by urinary 
excretion and destruction in the intestinal tract.  
Numerous disease states and physiological conditions are associated with uric acid level 
alterations. Serum uric acid levels are elevated in gout, renal dysfunction, ketoacidosis, 
glucose-6-phosphate deficiency and Lesch-Nyhan syndrome. Decreased uric acid levels 
have been described in renal tubular absorption defects, Hodgkin’s disease, 
bronchogenic carcinoma, severe hepatocellular disease and xanthinuria. 

Preparation of Patient: There is no special physical preparation for Uric Acid analysis.  
 
Precautions: Drugs: Of the drugs tested in vitro, methyldopa and noramidopyrine cause 
artificially low uric acid values at the tested drug level. 
Other: Physiological ascorbic acid concentrations do not interfere with the test. Ascorbic 
acid levels higher than 1.7 µmol/L (30 mg/dL) decrease the apparent uric acid 
concentration significantly. 

Accredited Yes 

Method Chemistry- Spectrophotometry 
SOP: CC 19 

Sample 
Requirements 

Tube Type: Serum (Red and gold cap); Plasma (Green and 
Lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 7 days1. 
Separated: RT 3 days1, 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

µmol/L 
Female: 155 - 394 
Male: 240 – 520 
Source: in-house study. 
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URINE (MICRO)ALBUMIN 

This test can detect albumin being excreted in the urine at a rate of between 30 and 300 
mg/24h in a normal urine sample, or of between 20 and 200 µg/minute in an overnight 
urine sample. This means that this test is more sensitive than conventional chemical 
methods and screening tests (e.g. dipsticks). 
It can detect increased albumin excretion before it becomes overtly pathological. 
In normal subjects, albumin secretion in the urine is enhanced by smoking, drinking, a 
high-protein diet and intense physical exercise. 
In diabetics, early detection of increased albumin secretion in the urine is essential to be 
able to forestall the renal damage which is the main reason for morbidity and mortality in 
this disease. 
In the general population, a high microalbumin result is a cardiovascular risk factor 
associated with high blood pressure, hyperlipidaemia and obesity.   

Preparation of Patient: There is no special physical preparation for Microalbumin 
analysis. 
 

Accredited Yes 

Method Turbidimetric/Immunoturbidimetric  
SOP: CC 67 

Sample 
Requirements 

Collect urine as a 24-hour, timed, or random midstream sample (spot 
collection) in a clean, unused glass or plastic collection container. 
Temperature: + 4ºC 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability RT: 1 day. 
2 weeks at 4°C  

Units - 
Reference 
Ranges and 
Source 

Microalbuminuria is defined as an ACR>2.5 mg/mmol in males; 
ACR>3.5 mg/mmol in females 
(30 - 300 mg albumin excretion per 24h) 
Macroalbuminuria is defined as an ACR>30mg/mmol for both males 
and females (>300 mg albumin excretion per 24h). 
Source: NICE guidelines 
http://www.nice.org.uk/nicemedia/pdf/cg66niceguideline.pdf                                                        

  

http://www.nice.org.uk/nicemedia/pdf/cg66niceguideline.pdf
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VALPROIC ACID 

Valproic acid is a broad-spectrum anticonvulsant drug. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC78 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC. 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 2 days1. 
Separated: RT 2 days1, 7 days @ + 4ºC1 

Units - 
Reference 
Ranges and 
Source 

Therapeutic range: 50 - 100 μg/mL 
Source: Abbott IFU. 
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VANCOMYCIN 

Vancomycin is a broad-spectrum glycopeptide antibiotic. Because of ototoxicity, blood 
levels should be monitored. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Clinical Chemistry- Particle-Enchanced turbidimetric inhibition 
immunoassay (PETINIA)  
SOP: CC84 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC. 
Miscellaneous: Non fasting 

Turnaround 
Time 

24h 

Stability Whole blood: unknown. 
Separated: 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

Trough:         5 - 20 ug/mL                                  
Peak:          20 - 40 ug/mL                                  
                                                              
A trough level of 15 - 20 ug/mL is recommended for certain    
infections: treatment of MRSA, hospital acquired pneumonia, 
bacterial meningitis & osteomyelitis. Vancomycin toxicity is not seen 
with a trough level of up to  
20 ug/mL.                                                     
Ref.: Therapeutic monitoring of vancomycin in adult patients  
      Consensus review. Am J Health-Syst Pharm. 2009; 66:     
      82 - 98.                                                
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VITAMIN B12 

This test is useful in the diagnosis of deficiency which reveals as macrocytic anaemia and 
certain neurological and psychiatric symptoms. Deficiency is most common in strict 
vegetarians, in gastrointestinal disease, in the elderly and in chronic alcoholics. High 
levels of vitamin B12 are associated with haematological disorders and liver disease, and 
occasionally in subjects with no other pathology (idiopathic hypervitaminosis). 

Preparation of Patient: Samples must be taken from a fasting patient. 
 
Precautions: In patients receiving therapy with high biotin doses no sample should be 
taken until at least 8 hours after the last biotin administration. 

Accredited Yes 

Method Clinical Chemistry – Chemiluminescent microparticle immunoassay 
(CMIA) 
SOP: CC 39 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (lavender cap) 
Temperature: + 4ºC 
Miscellaneous: Fasting 

Turnaround 
Time 

24h 

Stability Whole blood: RT 3 days; 7 days at + 4ºC 
Separated: 7 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

pg/ml 
120 - 750 
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VITAMIN D: 25-HYDROXYVITAMIN D 

The role of vitamin D in bone and mineral metabolism was recognized from its first 
identification as a factor that could cure rickets. However, vitamin D is now recognized as 
a prohormone which has multiple roles in maintaining optimal health.  
 
Vitamin D

3 
(cholecalciferol) and Vitamin D

2 
(ergocalciferol) are the most abundant forms 

of Vitamin D in the body. Vitamin D
3 

is synthesized in the skin from 7-dehydrocholesterol 

in response to sunlight. The best nutrition sources of D
3 

are oily fish primary salmon and 

mackerel. Vitamin D
2
’s nutrition sources are from some vegetables, yeast and fungi. The 

vegetarian diet is abundant in Vitamin D
2
. Vitamin D (D

3
, D

2 
and metabolites) is converted 

to 25-hydroxyvitamin D in the liver. 
 
The measurement of 25-OH vitamin D concentration in the serum or plasma is the best 
indicator of vitamin D nutritional status. The Architect CLIA measures both D3 and D2 
isoforms. 

Preparation of Patient: There is no special physical preparation for this test. 

Accredited Yes 

Method Chemiluminescent immunoassay (CMIA)  SOP CC136 

Sample 
Requirements 

Tube Type: Serum (Gold and red cap); Plasma (green and lavender 
cap) 
Temperature: + 4ºC 

Turnaround 
Time 

48h 

Stability Whole blood: RT 3 days1. 12 days @ + 4ºC 
Separated: RT 3 days1, 12 days @ + 4ºC 

Units - 
Reference 
Ranges and 
Source 

50 – 125 nmol/L.  
 
25-OH-VITAMIN D CUTOFFS BASED ON DIETARY REFERENCE 
INTAKES    
Increased risk of deficiency: < 30 nmol/L                     
Increased risk of inadequacy: < 40 nmol/L                     
Adequacy:                     > 50 nmol/L                     
Increased risk of excess:    > 125 nmol/L        
    
Source:                                              
1. IOM 2011: Dietary reference intakes for calcium and Vitamin D. 
Washington, DC: The National Academies    
Press.                                               
2. J Clin Endocrinol Metab, October 2011, 96(10):2987-        2996.                                                

 
 


