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Il. Studiesin a Clinical setting

A. Normative documents
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1SO17025:2005, General requirements for the competence of testing and calibration laboratories.
ISO/DIS 6710. Single-use containers for human venous blood specimen collection. Draft 2001.

EN/ISO15189:2007, Medical laboratories: particular requirements for quality and competence. Published in
2003, the SO 15189 quickly became a widely accepted standard to be used for accreditation of clinical
laboratory competence. The 1S015189 standard is divided in two parts, management requirements and
technical requirements related to activities carried out by clinical laboratories. Importantly, the last | SO15189,
2007 version establishes responsibility of the clinical laboratory for all preanalytical steps, including ordering
and sampling. However, detailed technical preanalytical reguirements are absent from normative documents.

Dati F. The new European directive on in vitro diagnostics. Clin Chem Lab Med. 2003 Oct;41(10):1289-98.
(Review).

B. General Guidelines
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OECD guidelines on Good Laboratory Practice and Compliance Monitoring (ENV/MC/CHEM(98)17) have
been issued following international collaboration
(http://www.oecd.org/document/63/0,2340,en_2649 34381 2346175 1 1 1 1,00.html) between scientific
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societies. These are being increasingly implemented and propagated by organization of the national Clinical
Chemistry societies under the umbrella of the EFCC: European Federation of Clinical Chemistry and
Laboratory Medicine.
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Lippi G, Salvagno GL, Brocco G, Guidi GC. Preanalytical variability in laboratory testing: influence of the
blood drawing technique. Clin Chem Lab Med 2005: 43(3): 319-25.
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Berg B, Estborn B & Tryding N. Stability of serum and blood constituents during mail transport. Scand J Clin
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Clinical Chemistry Analyses. Clinical Chemistry 2007; 53(7): 1343-1348.

Caporaso N. Collection, processing and analysis of preneoplastic specimens. In: T.R.EL Franco (ed) Cancer
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Tuck MK, Chan DW, Chia D, et al. Standard operating procedures for serum and plasma collection: early
detection research network consensus statement standard operation procedure integration working group. J
Proteome Res 2009;8:113-117.

Guder WG, Narayanan S, Wisserh H, Zawta B, eds. Samples: from the patient to the laboratory: the impact of
preanalytical variables on the quality of laboratory results, 3rd ed New York: Wiley, 2003:106p
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NCCLS document H18-A4-Procedures for the handling and processing of blood specimens ; approved
guideline-fourth edition.

CLSI, AUTOO07-A: Data content for specimen identification

CLSI, H21-A4: Collection, transport and processing of blood specimens for testing plasma-based coagulation
assays

CLSI, MM13-A: Collection, transport, preparation and storage of specimens for molecular methods.

Hicks JM, Young DS, Rifai N. Directory of Rare Analyses. AACC Press, Washington, DC 2000-2002 (or any
subsequent edition).

Mani H, Kirchmayr K, Kliffling C, Schindewolf M, Luxembourg B, Linnemann B & Lindhoff-Last E.
Influence of blood collection techniques on platelet function. Platelets 2004; 15(5): 315-8.

Ernst DJ & Calam R. NCCLS simplifies the order of draw: a brief history. Medical Laboratory Observer 2004;
6 pages.

Wannecke G. Useful tips to avoid preanalytical errors in blood gas testing: Metabolites. www.bloodgas.org
2004; 6 pages.

Wannecke G. Useful tips to avoid preanalytical errors in blood gas testing: Neonatal Total Bilirubin.
www.bloodgas.org 2004; 6 pages.

Wannecke G. Useful tips to avoid preanalytical errors in blood gas testing: Electrolytes. www.bloodgas.org
2003; 9 pages.

Toennes SW & Kauert GF. Importance of vacutainer selection in forensic toxicological analysis of drugs of
abuse. J Anal Toxicol 2001; 25(5): 339-343.

Stankovic AK, DiLauri E. Quality improvements in the preanalytical phase: focus on urine specimen workflow.
Clin Lab Med 2008;28:339-350.

Leyland-Jones BR, Ambrosone CB, Barlett J, et al. Recommendations for collection and handling of specimens
from group breast cancer clinical trials. J Clin Oncol 2008;26:5638-5644.

C.1. Hematology

1.

First Symposium on the impact of the preanalytical phase on the quality of laboratory results in Haemostasis
(Montpellier 1996).

Ruf A, Patscheke H. Whole blood stabilization for the immunocytometric analysis of blood cells. In: Samples
from patients to laboratories. The impact of the preanalytical phase on the quality of laboratory results.
Proceedings of the 3rd Symposium in Basel/Switzerland, Aug 15-16, 1997. Meylan: Becton Dickinson, 1997:
24.

Nilsson TK, Boman K, Jansson JH, Thogersen AM, Berggren M, Broberg A, Granlund A. Comparison of
soluble thrombomodulin, von Willebrand factor, tPA/PAI-1 complex, and high sensitivity CRP concentrations
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in serum, EDTA plasma, citrated plasma, and acidified citrated plasma (Stabilyte) stored at -70°C for 8-11
years. Thromb Res 2005; 116: 249-254.

Woodhams B, Girardot O, Blanco MJ, Colesse G, Gourmelin Y. Stability of coagulation proteins in frozen
plasma. Blood Coagul Fibrinolysis 2001; 12: 229-236.

We I et al. Long-term storage of fresh frozen plasma at -40°C. A multicenter study on the stability of labile
coagulation factors over a period of 3 years. Transfusion Medicine and Hematology 2001; 28: 189-194.

Dunstan RA, Simpson MB. Stability of platelet surface antigens during storage. Transfusion 1985; 25: 563-564.

Vogelaar SA, Posthuma D, Boomsma D, Kluft C. Blood sample stability at room temperature for counting red
and white blood cells and platelets. Vascul Pharmacol 2002 August;39(3):123-5.

Camargo JL, Felisberto M, Gross JL. Effect of pre-analytical variables on glycohemoglobin measurements in
routine clinical care. Clin Biochem 2004; 37(9): 836-9.

Van Cott E, Lewandrowski K, Patel S, Grzybek D, Patel H, Fletcher S, and Kratz A. Comparison of glass
K;EDTA versus plastic K;EDTA blood-drawing tubes for complete blood counts, reticulocyte counts, and white
blood cell differentials. Laboratory Hematology 2003; 9:10-14.

Recommendations of the international council for standardization in haematology for ethylenediaminetetraacetic
acid anticoagulation of blood for blood cell counting and sizing. International Council for Standardization in
Haematology: Expert Panel of Cytometry. AJCP 1993; 100(4): 371-372.

Lippi G, Blanckaert N, Bonini P, Green S, Kitchen S, Palicka V, Vassault AJ & Plebani M. Haemolysis: An
overview of the leading cause of unsuitable specimens in clinical laboratories. Clin Chem Lab Med 2008;
46(6): 764-772.

Unger J, Filippi G & Patsch W. Measurements of free hemoglobin and hemolysis index: EDTA- or Lithium-
Heparinate plasma? Clinical Chemistry 2007; 53(9): 1717-18.

Van Der Merwe L, Reyers F. The effect of hemolysis on plasma antithrombin activity as determined by a
chromogenic method. Vet Clin Pathol. 2007; 36(1):55-9.

Tamechika Y, Iwatani Y, Tohyama K & Ichihara K. Insufficient filling of vacuum tubes as a cause of
microhemolysis and elevated serum lactate dehydrogenase levels. Use of a data-mining technique in evaluation
of questionable laboratory test results. Clin Chem Lab Med 2006; 44(5): 657-661.

Giuseppe Lippi, Gian Luca Salvagno, Martina Montagnana, Giorgio Brocco and Gian Cesare Guidi. Influence
of Hemolysis on Routine Clinical Chemistry Testing. Clin Chem Lab Med 2006; 44:3, 311-316.

Ismail A, Shingler W, Seneviratne J & Burrows G. In vitro and in vivo haemolysis and potassium measurement.
BMJ 2005; 333: 949.

Ziircher M, Sulzer I, Barizzi G, Limmle B & Alberio L. Stability of coagulation assays performed in plasma
from citrated whole blood transported at ambient temperature. Thromb Haemost 2008; 99: 416-426.

Kitchen S. Preanalytical variability in coagulation testing. Clin Chem Lab Med 2007; 45(9): A143-A162.
Abstracts: 39th Annual Congress of SIBioC 2007, Rimini, Italy, Oct 2-5, 2007.

Salvagno GL, Lippi G, Montagnana M, Franchini M, Gelati M & Guidi GC. Influence of storage temperature on
routine coagulation testing. Clin Chem Lab Med 2007; 45(9): A143-A162. Abstracts: 39th Annual Congress of
SIBioC 2007, Rimini, Italy, Oct 2-5, 2007.

Serin F & Bugdayci G. Effect of tube filling order on specific coagulation parameters in healthy subjects.
Laboratory Medicine 2007; 38(9): 556-558.

Lippi G, Salvagno GL, Montagnana M & Guidi GC. Influence of primary sample mixing on routine coagulation
testing. Letter to the editor. Blood Coagulation and Fibrinolysis 2007; 18: 709-711.
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Polack B. Evaluation of blood collection tubes. Thrombosis Research 2007; 119: 133-134.

Lippi G, Salvagno GL, Montagnana M, Manzato F, Guidi GC. Influence of the centrifuge time of primary
plasma tubes on routine coagulation testing. Blood Coagul Fibrinolysis 2007; 18(5): 525-28.

Favaloro EJ. Preanalytical variables in coagulation testing. Blood Coagul Fibrinolysis 2007; 18(1): 86-9.

Blombéck, Konkle BA, Manco-Johnson MJ, Bremme K, Hellgren SM and Kaaja on behalf of the ISTH SSC
Subcommittee on Women's Health Issues. Preanalytical conditions that affect coagulation testing, including
hormonal status and therapy. J Thromb Haemost 2007; 5: 855-8.

Stegnar M, Cuderman TV, Bozic M. Evaluation of pre-analytical, demographic, behavioural and metabolic
variables on fibrinolysis and haemostasis activation markers utilised to assess hypercoagulability. Clin Chem
Lab Med 2007; 45(1): 40-6.

Lippi G, Salvagno GL, Montagnanna M, Poli G, Guidi GC. Influence of centrifuge temperature on routine
coagulation testing. Clin Chem 2006; 52(3): 537-8.

Lippi G, Salvagno GL, Montagnana M, Guidi GC. Influence of two different buffered sodium citrate
concentrations on coagulation testing. Blood Coagul Fibrinolysis 2005; 16(5): 381-3.

McGlasson DL, Kaczor DA, Krasuski RA, Campbell CL, Kostur MR, Adinaro JT. Effects of pre-analytical
variables on the anti-activated factor X chromogenic assay when monitoring unfractionated heparin and low
molecular weight heparin anticoagulation. Blood Coagul Fibrinolysis 2005; 16(3): 173-6.

Van Geest-Daalderop JH, Mulder AB, Boonman-de Winter LJ, Hoekstra MM, van den Besselaar AM.
Preanalytical variables and off-site blood collection: influences on the results of the prothrombin
time/international normalized ratio test and implications for monitoring of oral anticoagulant therapy. Clin
Chem 2005; 52(3): 561-8.

Lippi G & Guidi GC. Effect of specimen collection on routine coagulation assays and D-Dimer measurement.
Clinical Chemistry 2004; 50(11): 2150-2152.

Almagor M & Lavid-Levy O. Effect of blood-collection systems and tubes on hematologic, chemical, and
coagulation tests and on plasma hemoglobin. Letter to the editor. Clinical Chemistry 2001; 47(4): 795-795.

Polack B, Schved JF, Boneu B; Groupe d'Etude sur 'Hemostase et la Thrombose' (GEHT). Preanalytical
recommendations of the 'Groupe d'Etude sur 'Hemostase et la Thrombose' (GEHT) for venous blood testing in
hemostasis laboratories. Haemostasis 2001; 31(1): 61-8.

Polack B, Vigier JP. Stability of prothrombin time and the impact of container material. Clin Lab Haematol
2000; 22(1): 58.

Adcock D, Kressin D, Marlar RA. The effect of time and temperature variables on routine coagulation tests.
Blood Coagul Fibrinolysis 1998; 9(6): 463-70.

Van den Besselaar AM, Witteveen E, Meeuwisse-Braun J, Schaefer-van Mansfeld H. Artificial prologantion of
the prothrombin time of lyophilized plasma induced by transportation with solid carbon dioxide. Vis R. Thromb
Haemost 1992; 67(6): 725.

Van den Besselaar AM, Meeuwisse-Braun J, Jansen-Gruter R, Bertina RM. Monitoring heparin therapy by the
activated partial thromboplastin time — the effect of pre-analytical conditions. Thromb Haemost 1987; 57(2):
226-31.

Mylonakis ME, Leontides L, Farmaki R, Kostoulas P, Koutinas AF, Christopher M. Effect of anticoagulant and
storage conditions on platelet size and clumping in healthy dogs. J Vet Diagn Invest 2008;20:774-779.

Thiele T, Steil L, Gebhard S, Scharf C, Hammer E, Brigulla M, Lubenow N, Clemetson KJ, Volker U,
Greinacher A. Profiling of alterations in platelet proteins during storage of platelet concentrates. Transfusion
2007;47:1221-1233.
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40. Betsou F, Roussel B, Guillaume N, Lefrére JJ. Long-term stability of coagulation variables : Protein S as a
biomarker for preanalytical storage-related variations in human plasma. Thromb Haemost 2009;101:1172-1175.

41. Lippi G, Salvagno GL, Montagnana M, Guidi GC. Reliability of the thrombin-generation assay in frozen—
thawed platelet-rich plasma. Clin Chem 2006;52:1827-1828.

C.2.Bone

1. Garnero P, Carlier MC, Bianchi F, Garnero P, Genty V, Jacob N, Kamel S, Kindermans C, Plouvier E, Pressac
M, Souberbielle JC. Markers of bone turnover: preanalytical variability and recommendations for use. Ann Biol
Clin (Paris). 2002 May-Jun;60(3):339-41

2. Kostiak PE. 2000. The evolution of quality systems in human bone banking: The U.S. experience. Cell Tissue
Banking 1:155-160.

C.3. Immunology

1. Geisland JR, Milam JD. Spuriously positive direct antiglobulin tests caused by use of silicone gel. Tranfusion.
1980 ;20 : 711-713.

2. Draber P, Draberova E, Novakova M. Stability of monoclonal IgM antibodies freeze-dried in the presence of
trehalose. J Immunol Methods 1995; 181: 37-43.

3. VaiS§, Cavallo R, et al Stability of specific antibodies in blood collected on filter paper disks. G Batteriol Virol
Immunol 1987; 80: 253-261.

4. Thavasu PW, Longhurst S, Joel SP, Slevin ML, Balkwill FR. Measuring cytokine levels in blood. Importance of
anticoagulants, processing, and storage conditions. J Immunol Methods 1992; 153: 115-124.

5. Bowen RAR, Chan Y,Ruddel ME, Hortin GL, Csako G,Demosky SJ, .Remaley AT. Immunoassay interference
by a commonly used blood collection tube additive, the organosilicone surfactant silwet 1-720. Clin Chem
2005;51:1874-1882.

6. Ellis V, Charlett A & Bendall R. A comparison of IgG anti-rubella activity in frozen serum stored in primary gel
separation tubes or secondary tubes. J Clin Pathol 2004; 57(7): 104-106.

7. Roosa-Fraile M, Sampedro A, Rodriguez-Granger J, Camacho E & Manrique E. Suitability of frozen serum
stored on gel separator primary sampling tubes for serological testing. Clin Diagn Lab Immunol. 2004; 11(1):
219-21.

8. Spencer K. The influence of different sample collection types on the levels of markers used for Down’s
syndrome screening as measured by the Kryptor Immunoassay system. Ann Clin Biochem 2003; 40: 166-168.

C.4. Endocrinology

1. Reyna R, Traynor KD, Hines G, Boots LR, Azziz R. Repeated freezing and thawing does not generally alter
assay results for several commonly studied reproductive hormones. Fertl Steril 2001; 76: 823-825.

2. Kesner JS, Knecht EA, Krieg EF Jr. Stability of urinary female reproductive hormones stored under various
conditions. Reprod Toxicol 1995; 9: 239-244.

3. Bolelli G, Muti P, Micheli A, Sciajno R, Franceschetti F, Krogh V, Pisani P, Berrino F. Validity for
epidemiological studies of long-term cryoconservation of steroid and protein hormones in serum and plasma.

Cancer Epidemiol Biomarkers Prev 1995; 4: 509-513.

4. Volkmann DH. The effects of storage time and temperature and anticoagulant on laboratory measurements of
canine blood progesterone concentrations. Theriogenology 2006;66:1583—1586.

5. Jones ME, Folkerd E, Doody D, Igbal J, et al. Effect of delays in processing blood samples on measured
endogenous plasma sex hormone levels in women. Cancer Epidemiol Biomarkers Prev 2007; 16(6):1136-1139.

6. Michaud DS, Manson JE, Spiegelman D et al. Reproducibility of plasma and urinary sex hormone levels in
premenopausal women over a one-year period. Cancer Epidemiol Biomarkers Prev 1999 December;8(12):1059-64.
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7. Kesner J, Knecht E, Krieg E. Stability of urinary female reproductive hormones stored under various conditions.
Reproductive Toxicology. 1995;9(3):239-244.

8. Livesey JH, Roud HK, Metcalf MG, Donald RA. Glycerol prevents loss of immunoreactive follicle-stimulating
hormone and luteinizing hormone from frozen urine. J Endocrinol 1983 September;98(3):381-4.

9. Mainnistd T, Surcel HM, Bloigu A, Ruokonen A, Hartikkainen AL, Jérvelin MR, Pouta A, Védidrdsmiki M &
Suvanto-Luukkonen E. The effect of freezing, thawing, and short- and long-term storage on serum thyrotropin,
thyroid hormones, and thyroid autoantibodies: Implications for analyzing samples stored in serum banks. Letter
to the editor. Clinical Chemistry 2007; 53(11): 1986-1987.

10. Ferry JD. Effect of serum volume and time of exposure to gel barrier tubes on results for progesterone by Roche
Diagnostics Elecsys 2010. Clinical Chemistry 1999; 45(9): 1574-1575.

11. Platz EA. Low testosterone and risk of premature death in older men: Analytical and preanalytical issues in
measuring circulating testosterone. Clinical Chemistry 2008; 54(7): 1110-1112.

12. Glendenning P, Laffer LLA, Weber HK, Musk AA & Vasikaran SD. Parathyroid hormone is more stable in
EDTA plasma than in serum. Clinical Chemistry 2002; 48(5): 766-777.

C.5. Nutrition

1. Blanck HM, Bowman BA, Cooper GR, Myers GL, Miller DT. Laboratory issues: use of nutritional biomarkers. J
Nutr. 2003;133 Suppl 3:888S-894S.

C.6. Clinical chemistry

1. Umemura U, Koike KA, Sato S, Iso H, Shimamoto T, Komachi Y. The effect of storage on serum fatty acids.
Nippon Eiseigaku Zasshi 1991; 46: 976-983.

2. Hankinson SE, London SJ, Chute CG, Barbieri RL, Jones L, Kaplan LA, Sacks FM, Stampfer MJ. Effect of
transport conditions on the stability of biochemichal markers in blood. Clin Chem 1989; 35: 2313-2316.

3. Menssen HD, Melber K, Brandt N, Thiel E. The use of hirudin as universal anticoagulant in haematology,
clinical chemistry and blood grouping. Clin Chem Lab Med 2001; 39: 1267-1277.

4. Zhang DJ, Elswick RK, Miller WG, Bailey JL. Effect of serum-clot contact time on clinical chemistry
laboratory results. Clin Chem 1998; 44: 1325-1333.

5. Jackson C, Best N, Elliott P. UK biobank pilot study: stability of haematological and clinical chemistry
analytes. Intl J Epidemiol 2008;37:116-122.

6. Tanner M, Kent N, Smith B, Fletcher S, Lewer M. Stability of common biochemical analytes in serum gel
tubes subjected to various storage temperatures and times pre-centrifugation. Ann Clin Biochem 2008;45:375-
379.

7. Clark S, Youngman LD, Chukwurah B, Palmer A, Parish S, Peto R, Collins R. Effect of temperature and light
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angiogenin stable in frozen amniotic fluid? American Journal of Obstetrics and Gynecology 1998;178:783-6.

108.Gislefoss RE, Grimsrud TK, Merkrid L. Stability of selected serum proteins after long-term storage in the Janus
serum bank. Clin Chem Lab Med 2009;47:596-603.
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and serum gel separator) for analysis of certain analytes: clinical significance of differences in results and

efficiency in use. Clin Chem Lab Med 2006;44:662-668.

110.Spencer K. The influence of different sample collection types on the levels of markers for Down’s syndrome
screening as measured by the Kryptor Immunoassay system. Ann Clin Biochem 2003; 40: 166-168.

111.Adeyemi EO, Hodgson HJ. Augmented release of human leucocyte lactoferrin (and elastase) during
coagulation. J Clin Lab Immunol 1988;27:1-4.

112.Levin GE, Nisbet JA. Stability of parathyroid hormone-related protein and parathyroid hormone at room
temperature. Ann Clin Biochem 1994;31:497-500.
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115.Steen G, Vermeer HJ, Naus AJ, Goevaerts B, Agricola PT, Schoenmakers CH. Multicenter evaluation of the

interference of hemoglobin, bilirubin and lipids on Synchron LX-20 assays. Clin Chem Lab Med 2006;44:413-
419.

E. Meetings
The following documents have been elaborated by meetings held either by scientific or by normative bodies/
working groups. cientific workgroups include:

1.

10.

Symposium on the impact of the preanalytical phase on the quality of laboratory results in Haemostasis
(Montpellier, 1996).

The impact of the preanalytical phase on the quality of laboratory results (Basel, 1997).

Session on “Extra-analytical variability and quality in laboratory medicine” at the National Congress of SIBioC,
Rimini October 4th, 2007.

Variabilité biologique : la phase préanalytique. 24¢éme Congres annuel de la Société Québécoise de Biologie
Clinique. 47¢me Congrés annuel de la Société Canadienne de Biologie Clinique, Saint Sauveur 1-5 juin 2003.

Variations préanalytiques de la CRP ultra sensible. NSFA 2004 — CRP — Biarritz

Importance de I’étape pré-analytique en biologie médicale. Paris — mardi 13 juin 2006 Le Kremlin Bicétre.
Maruvada P, Srivastava S. Joint National Cancer Institute-Food and Drug Administration Workshop on research
strategies, study designs, and statistical approaches to biomarker validation for cancer diagnosis and detection.

Cancer Epidemiol Biomarkers Prev 2006, 15: 1078-1082.

List of analytes, Preanalytical variables. W.G. Guder et al. Working Group « Praanalytik » of the German
Society of Clinical Chemistry, 1996.

Session on Biospecimen Research, ISBER, Bethesda, May 2008.
The main normative working group is the | SO Technical Committee 212 which is devoted to clinical laboratory

testing and in vitro diagnostic test systems. To our knowledge, | SO/TC 212 has not yet undertaken a project
development on preanal ytics standar disation.

I11. Studiesin a Resear ch setting

A. Proteomics

A.l. Serum, plasma

1.

Nelsestuen GL, Zhang Y, Martinez MB, Key NS, Jilma B, Verneris M, Sinaiko A, Kasthuri RS. Plasma protein
profiling: Unique and stable features of individuals. Proteomics 2005; 5: 4012-4024.

West-Nielsen M et al. Sample handling for mass spectrometric proteomic investigations of human sera. Anal
Chem 2005, 77(16): 5114-5123

West-Norager M et al. Unravelling in vitro variables of major importance for the outcome of mass
spectrometry-based serum proteomics. J Chromatogr B Analyt Technol Biomed Life Sci 2007, 847(1): 30-37

Hulmes JD, Bethea D, Ho K, Huang SP, Ricci DL, Optiteck GJ; Hefta SA. An investigation of plasma
collection, stabilisation, and storage procedures for proteomic analysis of clinical samples. Clin Proteomics J
2004; 1: 17-31.

Gao J et al. Biomarker discovery in biological fluids. Methods 2005, 35(3): 291-302

Baumann S et al. Standardized approach to proteome profiling of human serum based on magnetic separation
and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. Clin Chem 2005, 51: 973-980
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24.

25.

Luque-Garcia JL and Neubert TA. Sample preparation for serum/plasma profiling and biomarker identification
by mass spectrometry. J Chromatogr A 2007, 1153: 259-276

YiJ, Kim C, Gelfand CA. Inhibition of intrinsic proteolytic activities moderates preanalytical variability and
instability of human plasma. J Proteome Res 2007, 6(5): 1768-1781

Banks RE, Stanley AJ, Cairns DA et al. Influences of blood sample processing on low-molecular weight
proteome identified by surface-enhanced laser desorption/ionization mass spectrometry. Clin Chem 2005, 51:
1637-1649

Rai AJ, Gelfand CA, Haywood BC et al. HUPO Plasma Proteome Project specimen collection and handling:
towards the standardization of parameters for plasma proteome samples. Proteomics 2005; 5: 3262-3277.

Marshall j, Kupchak P, Zhu W, Yantha J, Vrees T, Furesz S, Jacks K, Smith C, Kireeva I, Zhang R, Takahashi
M, Stanton E. Processing of serum proteins underlies the mass spectral fingerprinting of myocardial infraction.
J. Proteome. Res.2003 ; 2(4) : 361-372.

Drake SK, Bowe RA, Remaley AT, Hortin GL. Potential interferences from blood collection tubes in mass
spectrometric analyses of serum polypeptides. Clin. Chem. 2004 ; 50(12) : 2398-401.

Diamandis EP. Analysis of Serum Proteomic Patterns for Early Cancer Diagnosis : Drawing Attention to
Potential Problems. J. Natl. Cancer Inst. 2004 ; 96(5) : 353-6

Villanueva J, Philip J, Chaparro CA, Li Y, Toledo-Crow R, DeNoyer L, Fleisher M, Robbins RJ, Tempst P.
Correcting common errors in identifying cancer-specific serum peptide signatures. J. Proteome Res. 2005 ; 4(4)
: 1060-72.

Hsieh SY, et al. Systematical evaluation of the effects of sample collection procedures on low-molecular-weight
serum/plasma proteome profiling. Proteomics . 2006 ; 6 : 3189-3198.

Baranda AB, Alonso RM, Jimenez RM, Weinmann W. Instability of calcium channel antagonists during sample
preparation for LC-MS-MS analysis of serum samples. Forensic Sci Int 2006; 156: 23-34.

Barelli S, Crettaz D, Thadikkaran L, Rubin O, Tissot J-D. Plasma/serum proteomics: pre-analytical issues.
Expert Review Proteomics 2007; 4: 363-70.

Tworoger SS and Hankinson SE. Collection, processing, and storage of biological samples in epidemiologic
studies: sex hormones, carotenoids, inflammatory markers, and proteomics as examples. Cancer Epidemiol
Biomarkers Prev 2006;15(9):1578-1581.

Vaught JB. Blood collection, shipment, processing, and storage. Can Epidemiol Biomarkers Prev
2006;15:1582-1584.

Ayache S, Panelli M, Marincola FM, Stroncek DF. Effects of storage time and exogenous protease inhibitors on
plasma protein levels. Am J Clin Pathol 2006;126:174-184.

Mitchell B, Yasui Y, Li C, Fitzpatrick A, Lampe P. Impact of freeze-thaw cycles and storage time on plasma
samples used in mass spectrometry based biomarker discovery. Cancer Informatics 2005;(1):101-104.

de Noo ME, Tollenaar RA, Ozalp A, Kuppen PJ, Bladergroen MR, Eilers PH, Deelder AM. Reliability of
human serum protein profiles generated with C8 magnetic beads assisted MALDI-TOF mass spectrometry. Anal
Chem. 2005 ; 77: 7232-41.

Bons JA, Wodzig WK, van Dieijen-Visser MP. Protein profiling as a diagnostic tool in clinical chemistry: a
review. lin Chem Lab Med. 2005; 3: 281-90. Review.

White JG. EDTA-induced changes in platelet structure and function: clot retraction. latelets. 2000; 11: 49-55.
Feuerstein I, Rainer M, Bernardo K, Stecher G, Huck CW, Kofler K, Pelzer A, Horninger W, Klocker H,

Bartsch G, Bonn GK. Derivatized cellulose combined with MALDI-TOF MS: a new tool for serum protein
profiling. J Proteome Res. 2005; 4: 2320-6.
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32.

Trojer L, Stecher G, Feuerstein I, Bonn GK. Cu(Il)-loaded iminodiacetic acid-silica particles for protein
profiling of human serum samples using surface-enhanced affinity capture: support porosity effects. Rapid
Commun Mass Spectrom. 2005; 19: 3398-404.

Harrison HH, Miller KL, Dickinson C, Daufeldt JA. Quality assurance and reproducibility of high-resolution
two-dimensional electrophoresis and silver staining in polyacrylamide gels. Clin Chem 1992; 97: 97-105.

Timms JF, Arslan-Low E, Gentry-Maharaj A, Luo Z, T'Jampens D, Podust VN, Ford J, Fung ET, Gammerman
A, Jacobs I, Menon U. Preanalytic influence of sample handling on SELDI-TOF serum protein profiles. Clinical
Chemistry 2007; 53(4): 645-656.

Albrethsen J, Bogebo R, Olsen J, Raskov H, Gammeltoft S. Preanalytical and analytical variation of surface-
enhanced laser desorption-ionization time-of-flight mass spectrometry of human serum. Clin Chem Lab Med
2006;44:1243-1252.

Banks RE, Stanley AJ, Cairns DA, Barrett JH, Clarke P, Thompson D, Selby PJ. Influence of blood sample
processing on low-molecular weight proteome identified by surface-enhanced laser desorption/ionization mass
spectrometry. Clin Chem 2005; 51: 1637-1649.

Ferguson RE, Hochstrasser DF. Impact of preanalytical variables on the analysis of biological fluids in
proteomic studies. Proteomics-Clin Appl 2007;1:739-746.

Engwegen JY, Alberts M, Knol JC, Jimenez CR, Depla AC, Tuynman H et al. Influence of variations in sample
handling on SELDI-TOF MS serum protein profiles for colorectal cancer. Proteomics-Clin Appl 2008;2:936-
945.

A.2.Urine

L.

Traum AZ, Wells MP, Aivado M, Libermann TA, Ramoni MF, Schachter AD. SELDI-TOF MS of
quadruplicate urine and serum samples to evaluate changes related to storage conditions. Proteomics 2006; 6:
1676-1680.

Schaub S, Wilkins J, Weiler T, Sangster K, Rush D, Nickerson P. Urine protein profiling with surface-enhanced
laser-desorption/ionization time-of-flight mass spectrometry. Kidney International 2004; 65: 323-332.

Schultz CJ, Dalton RN, Turner C et al. Freezing method affects the concentration and variability of urine
proteins and the interpretation of data on microalbuminuria. The Oxford regional Prospective Study Group.
Diabet Med 2000; 17: 7-14.

Papale M, Pedicillo MC, DiPaolo S, Thatcher BJ, Lo Muzio L, Bufo P, Rocchetti MT, Centra M, Ranieri E,
Gesualdo L. Urine profiling by SELDI-TOF/MS: monitoring of the critical steps in sample collection, handling
and analysis. ] Chromatogr B Analyt Technol Biomed Life Sci 2007;856:205-213.

Petri AL, Hogdall CK, Christiensen 1J, Simonsen AH, T’Jampens D, Hellmann ML et al. Sample handling for
mass spectrometric proteomic investigations of human urine. Proteomics-Clin Appl 2009;2:1184-1193.

Fiedler GM, Baumann S, Leichtle A, Oltmann A, Kase J, Thiery J et al. Standardized peptidome profiling of
human urine by magnetic bead separation and matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry. Clin Chem 2007;53:421-428.

A.3. Saliva

L.

Schipper R, Loof A, de Groot J, Harthoorn L, Dransfield E, van Heerde W. SELDI-TOF-MS of saliva:
Methodology and pre-treatment effects. J Chrmatography B 2007; 847: 45-53.

Chevalier F, Hirtz C, Chay S, Cuisinier F, Sommerer N, Rossignol M, de Périére D. Proteomic studies of
saliva: a proposal for a standardized handling of clinical samples. Clin Proteom 2007;

Papale M, Pedicillo MC, DiPaolo S, Thatcher BJ, Lo Muzio L, Bufo P, Rocchetti MT, Centra M, Ranieri E,
Gesualdo L. Saliva analysis by surface-enhanced laser desorption/ionization time-of-flight mass spectrometry
(SELDI-TOF/MS): from sample collection to data analysis. Clin Chem Lab Med 2008;46:89-99.
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L.

Carrette O, Burkhard PR, Hughes S, Hochstrasser DF, Sanchez JC. Truncated cystatin C in cerebrospinal fluid:
technical artefact or biological process? Proteomics 2005; 5: 3060-3065.

2. Schoonenboom NSM, Mulder C, Vanderstichele H et al. Effects of Processing and storage conditions on
amyloid b (1-42) and Tau concentrations in cerebrospinal fluid: implications for use in clinical practice. Clin
Chem 2005; 51:189-195.

3. Lewczuk P, Beck G, Esselmann H, Bruckmoser R, Zimmermann R, Fiszer M et al. Effect of sample collection
tubes on cerebrospinal fluid concentrations of tau proteins and amyloid beta peptides. Clin Chem 2006;52:332-
334.

A5.Tissue, cells

1. Pasic R, Djulbegovic B, Wittliff JL. Influence of OCT embedding compound on determinations of estrogen and
progestin receptors in breast cancer. Clin Chem 1989; 35/12: 2317-2319.

2. Becker KF, Schott C, Hipp S et al. Quantitative protein analysis from formalin-fixed tissues: implications for
translational clinical research and nanoscale molecular diagnosis. J Pathol 2007; 211: 370-378.

3. Jackson D, Rowlinson RA, Eaton CK, Nickson JA, Wilson ID et al. Prostatic tissue protein alterations due to
delayed time to freezing. Proteomics 2006; 6: 3901-3908.

4. Fetch PA et al. Proteomic evaluation of archival cytologic material using SELDI affinity mass spectrometry.
Am J Clin Pathol 2002, 118: 870-876

5. Kiroll J, Becker KF, Kuphal S et al. Isolation of high quality protein samples from punches of formalin fixed and
paraffin embedded tissue blocks. Histol Histopathol 2008; 23: 391-395.

6. Ahram M, Flaig MJ, Gillespie JW, Duray PH, Linehan WM, Ornstein DK, Niu S, Zhao Y, Petricoin EF 3
Emmert-Buck MR. Evaluation of ethanol-fixed , paraffin-embedded tissues for proteomic applications.
Proteomics 2003;3:413-421.

7. Diaz JI, Cazares LH, Semmes OJ. Tissue sample collection for proteomics analysis. Methods Mol Biol
2008 ;428 :43-53.

8. Balgley BM, Gut T, Zhao K, Fang X, Tavassoli T, Lee CS. Evaluation of archival time on shotgun proteomics
of formalin-fixed and paraffin-embedded tissues. J Proteome Res 2009;8:917-925.

9. Sprung RW, Brock JWC, Tanksley JP, et al. Equivalence of protein inventories obtained from formalin-fixed
paraffin embedded and frozen tissue in multidimensional liquid chromatography tandem mass spectrometry
shotgun proteomic analysis. Molecular Cell Proteomics 2009;M800518-MCP200.

10. Ahram M, Best CJM, Flaig MJ, Gillespie JW, Leiva IM, Zhou G, Shu H, Duray PH, Linehan WM, Raffeld M,
Ornstein DK, Zhao Y, Petricoin III EF, Emmert-Buck MR. Proteomic analysis of human prostate cancer. Mol
Carcinog 2001; 33: 9-15.

11. Ahram M, Flaig MJ, Gillespie JW, Duray PH , Linechan WM, Ornstein DK, Niu S, Zhao Y, Petricoin III EF,

Emmert-Buck MR. Evaluation of ethanol fixed, paraffin embedded tissues for proteomic applications.
Proteomics 2003; 3: 413-421.

B. Genomics: DNA

L.

Kohane IS, Kho AT, Butte AJ. Microarrays for an integrative genomics, MIT Press, Cambridge, MA 2003, pp
122-125

Muller CY, Schorge JO, Tomlinson GE, Ashfaq R. BRCAPAP: Feasibility of clinical BRCA testing on liquid-
based cervical cytology: implications for biomarker development. Cancer Epidemiol Biomarkers Prev 2004; 13:
1534-1537.
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3. Talaulikar D, Gray JX, Shadbolt B, McNiven M, Dahlstrom JE. A comparative study of the quality of DNA
obtained from fresh frozen and formalin-fixed decalcified paraffin-embedded bone marrow trephine biopsy
specimens using two different methods. J Clin Pathol 2008; 61: 119-123.

4. Boulet GAV, Horvath CAJ, Berghmans S et al. Cervical cytology biobanking: quality of DNA from archival
cervical Pap-smears. J Clin Pathol 2008

5. Anchordoquy TJ and Molina MC. Frontiers in clinical research. Preservation of DNA. Cell Preserv tech
2007;5:180-188.

6. Ng DPK, Koh D, Choo SGL, Ng V, Fu Q. Effect of storage conditions on the extraction of PCR-quality
genomic DNA from saliva. Clinica Chimica Acta 2004;343:191-194.

7.  Wen Shao, Montserrat Garcia-Closas, Juan Alguacil, Nat Rothman, Arthur Schatzkin, Jim Vaught, Alice
Sigurdson, Mark Cosentino. Modifications to a Standard Buccal Collection Protocol: Effects on Human DNA
Yield. Cell Preservation Technology. December 2007, 5(4): 216-224.

8. Antony Halsall , Paul Ravetto , Yancy Reyes , Nicola Thelwell , Alice Davidson , Rupert Gaut , and Stephen
Little. The quality of DNA extracted from liquid or dried blood is not adversely affected by storage at 4°C for
up to 24 h. Int. J. Epidemiol. 37: i7-i110 (2008).

9. Hansen TV, Simonsen MK, Nielsen FC, Hundrup YA. Collection of blood, saliva, and buccal cell samples in a
pilot study on the Danish nurse cohort: comparison of the response rate and quality of genomic DNA. Cancer
Epidemiol Biomarkers Prev. 2007;16:2072-2076.

10. Steinberg K, Beck J, Nickerson D et al. DNA banking for epidemiologic studies: a review of current practices.
Epidemiology 2002 May;13(3):246-54.

11. Steinberg KK, Sanderlin KC, Ou CY, Hannon WH, McQuillan GM, Sampson EJ. DNA banking in
epidemiologic studies. Epidemiol Rev 1997;19(1):156-62.

12. Rylander-Rudqvist T, Hakansson N, Tybring G, Wolk A. Quality and Quantity of Saliva DNA Obtained from
the Self-administrated Oragene Method--A Pilot Study on the Cohort of Swedish Men. Cancer Epidemiol
Biomarkers Prev 2006 September;15(9):1742-5.

13. Vu NT, Chaturvedi AK, Canfield DV. Genotyping for DQA1 and PM loci in urine using PCR-based
amplification: effects of sample volume, storage temperature, preservatives, and aging on DNA extraction and

typing. Forensic Sci Int 1999 May 31;102(1):23-34.

14. Peakman T, Elliott P. The UK Biobank sample handling and storage validation studies. International Journal of
Epidemiology 2008 37(Supplement 1):i2-i6

15. Hollegaard MV, Grove J, Thorsen P, Norgaard-Pedersen B, Hougaard DM. High-throughput genotyping on
archived dried blood spot samples. Genet Test Mol Biomarkers 2009;13:173-179.
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storage conditions before DNA extraction. J Appl Oral Sci 2009;17:113-115.
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19. Srinivasan M, Sedmak D, Jewell S. Effect of fixatives and tissue processing on the content and integrity of
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C. Transcriptomics: RNA
C.1. RNA from tissue
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