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PLASMA OR SERUM ?

Serum is obtained from whole blood by centrifugation after completion of the platelet and clotting
factor coagulation process. Serum must therefore be regarded as on artifact. By definition, it is devoid
of clotting factors but is enriched with the cellular components of platelets and metabolic products.

Plasma is the virtually cell-free supernatant following centrifugation of whole blood, the
coagulability of which is inhibited by the addition of anticoagulants immediately after sampling.
Anticoagulants inhibit clot formation through various mechanisms.

For some analytes, there are diagnostically relevant differences between the results obtained

from serum and those obtained from plasma (see Table 1 and Figure 1)

Blood
. o
Anticoagulants No anticoagulants
Can be centrifuged immediately Store for 30-45 min undisturbed and,

if possible, in the dark; centrifuge

Plasma Serum

Table 1 Analytes with diagnostically relevant serum / heparinized plasma

concentration differences and their main causes (1)
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Analyte % change in comparison Main cause of the serum / plasma
to the mean in plasma difference

Potassium +6.2 Lysis of the cells, particularly
the platelets™

Inorganic phosphate +10.7 Release from cellular elements

Total protein -5.2 Effect of fibrinogen

Ammonia +38 Thrombocytolysis, hydrolysis of
glutamine

Lactate +22 Release from cellular elements

*Also causally responsible for high potassium values in serum are — in addition to thrombocytolysis —
haemolysis and extreme leucocytolysis (when leucocyte counts and > 50 G/L). Concerning the platelet
influence in whole blood, the following applies an increase in the platelet count by 100 G/L means an

average increase of 0.11 mmol/L in the difference between the serum and plasma potassium values.
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Figure 1 Plasma serum differences
obtained in 4 ml separation tubes (1). Ratio of
the median difference between serum and
plasma and the coefficient of variation of the

analytical procedure used.

A linear correlation has been shown between the difference in serum-plasma potassium and

phosphate and the number of platelets in blood (Fig 2). Some constituents found in high

concentrations in platelets can therefore not be correctly determined in serum, e.g. acid phos-

phatase activity, neuron specific enolase, dopamine and serotonin (2).

Differences between the values obtained in serum and plasma are due to the following

physiological and technical reasons:
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The analyte may be used up during clotting: fibrinogen, platelets, glucose.

The analyte may be released from cells during clotting : potassium, lactate dehydrogenase,
phosphate, ammonia, lactate.

The anticoagulant may interfere with the assay or contaminate some assays: Y-glutamyl
transferase, lithium in flame photometry, when calibrated with lithium.

Methodology of the respective determination, including for example the type of measuring
instrument used (monochromatic/bichromatic measurement ) (4) may cause interference.

Fibrinogen may interfere with the method (some heterogeneous immuno assays).

Figure 2
Dependence of plasma —serum difference in

potassium on platelet count in blood (3).
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What advantages does plasma have over serum?

1.

Time saving. Waiting for blood to clot is eliminated. The centrifugation period can
be reduced considerably by increasing the rotation speed.

Higher yield. Approx. 15-20 % more plasma than serum can be obtained from
whole blood.

Virtually no interference due to subsequent coagulation. Post-centrifugal coagulation
can occur in serum. This effect does not occur in plasma.

Results from plasma are more representative of the in vivo state compared to serum.
Low risk of hemolysis and thrombocytolysis. In healthy persons, free hemoglobin is
about 10 times less concentrated in plasma than in serum. In plasma, the platelets
remain intact in vitro; there is hence no pseudohyperkalemia here, as is found in

serum.

What are the disadvantages of plasma relative to serum?

1.

Protein electrophoresis is altered. Fibrinogen appears as a peak in the region of the
Y-globulins and can simulate or mask an M-gradient.

Method-dependent interference. Anticoagulants can - as potential complexing
agents and enzyme inhibitors-lead to method-dependent interference. Every new
procedure should therfore be tested for , eg., heparin interference ( see leaflets )
Cation interference. When heparinates are used, lithium or ammonium may interfere

with the methods for determining them.

Blood Collection Reminders

4 Disposable blood sampling systems with additives facilitate and improve the sampling

procedure and have made a world — wide contribution to a certain degree of standardization

in the collection of venous blood.

4 If serum of plasma separator tubes are used, renewed centrifugation following storage of the

sample in the refrigerator should be avoided as this would lead to noticeable increases in

the concentration of potassium, inorganic phosphate, lactate dehydrogenase and alanine

aminotransferase activities.

4 When obtaining a blood sample, it is imperative that attention be paid to ensuring thorough

mixing of the blood with the anticoagulant; foaming should be avoided.

4 Not more than 2 minutes should elapse between the beginning of stasis and the mixing of

the blood with anticoagulant.
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4 When obtaining serum, it is necessary to wait until the blood has clotted completely (30 min
at room temperature); if this is not done, post-coagulation, which can cause volume errors in

dispensing, as well as blockages in the analyzer system can occur.

Types of plasma : For coagulation testing various types of plasma obtained from citrated
blood are used:

Table 2 Different types of plasma

Plasma Relative centrifugal force (g) Centrifugation time (min)
Platelet-rich 150-200 5
Platelet-poor 1,000-2,000 10
Platelet-free 2,000-3,000 15-30
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PHLEBOTOMIST AND LABORATORY'S UNIVERSAL PRECAUTIONS.
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8. MAMNaraIALTILUTRWAE Detergent 1i3a 70 % Alcohol



Vacuette News  n1iU01 3 100UNTNYIAN — AUEI0U 2545 Wi 8

9. ﬂﬁu’”ﬁmué’aﬂmwmzﬁm:ﬁﬁﬂﬂizmmwﬁm@ﬁ”ﬁm&; (Accidental Injuries) 11 NN
N, Weaanuassufouanuazuiaile Wusu winfaiBwedus Wiuwesldaesnean
LL&’Q(Z}”NVT’]mmmmmm@é’qmgLmzfn WA ( Injury Report ) a5y
N3 LL@:ﬂf]u”ﬁmu%umum@ﬂﬁﬂﬁﬁ’m?uummmf Lﬁ@ié’%ﬂ@ﬂmLuﬁ;mqu Biosafety in
Laboratory 1138 Infection Control

10. Wwldnlunnsgm Pipette 1lusi

11. 9N 1E3En"7M Serum e Plasma a1n Tube Q Sample cup 1138 Container ﬁlu LNTNE
aztililg Aerosol Contamination AnastedljriRnuuazgioney wuztilild Transfer
Pipette Tun"9 Transfer Serum / Plasma

12, Iﬁfqﬂmmﬁgﬂﬁmiﬁmmgm du weniadnlunausivaeade, wonivaesiamens
Tunedues, vasaiu@anliatsdanadinduanldlng  winlidfinssuaunisnisasuny
AN TN Res

ludesl  UnwiuenaeziesinsdtvaesReatingLIn 1l \unng
Uszndouazanduny  uiluanauifluafausafddunuanuangainaiivinuanadn

e annisarenaaaiudaniinaunldlus Aa

1. Aunurasidmsunisaraiaan, dinau, Alwd, Detergents, Disinfectants,
ALY

2. Funuaasmsiinansndaenishndarasyaainsanzdravaanviaiiinan
URBAWNT WSS bAINNTaNS I LA URRALNINA DA LA LANKAILA
fermzdudaidlnan waswaasuituiurasihefioda HY  wiald
ﬁqﬁy“ulmmiﬂﬁﬁﬁl;i'aa'm'qm’aqv;nmﬂmmsgﬂutﬁﬂqﬁuﬁqdqmqwmﬁﬂw

Aauda HIV T lailadrmaanfuaaniinaunnldlms
3. AUNUTRINITARANNINLAZANNY LT aTarasiasl JiiRn e ounnduays]
the 1adliasnnldiuin “lidasds LAB wsnzdellffinan’ dsnnsdranann

wantiindunn v anarinlilg

31 msduiiay (Contamination) vaa Carry Over ANAFAIIA VERTNENTlE
ANIVADALNLLABALAINNANTENLABNNTATIARATIZ TN False Positive Tu
Screening Anti HIV 1/2 |, HBsAg usiu  d91n19419 Sample Cup 438
Plastic Tube uld Calibrators 1nEnns Contaminate vi7e Carry Over QLN
N33 Calibration laltiu vinlauAeetinen luntsvin Repeat Calibration
Wsamin Calibration thw N9 Quality Control Az % CV figetn i

ANAUAR NN IHA Quality Control.



Vacuette News  n1iU01 3 100UNTNYIAN — AUEI0U 2545 wihi 9

3.2 MSUUNARALARALNBLEN Serum LAILANUIALANUULRINRDALADA
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3.3 munum’aﬂnﬁiMEQQ%ﬂ (Repeat Test ) i1 Electrolytes 7l&An Potassium
44, Calcium, Phosphorus g9 §iieetfiRnsiuiinisérevaensita Sample
Cup navusn v azfiaannnig Repeat 1 sz laiudladiasiinisutlon
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13. dpausuuaglinnadneienty  aulaesdelunisldgtnsnlianzidenuaznisfiia
41U (Safer Medical Devices and Safer work Practices)
LANA19A9DY
1. NCCLS, MI-A4 Evacuated Tubes and Additive for Blood Specimen Collection
- Fourth Edition, Approved Standard
2. NCCLS, M29-T2 Protection of Laboratory workers from Infectious Disease
Transmitted by Blood, Body Fluids and Tissue - Second Edition; Approved
Guidelines.

3. Universal Precautions And LAB SAFETY : Sunny Upstate Medical University , 2000
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Orbital Shaker (VDRL Rotator) Model VRN-360

+* Dimension 290 x 320 x 195 mm / Platform 290 x 290 mm
X8 Speed 60 — 230 rpm or Fixed Speed 130 rpm

+* Preset Timer from 0 — 60 minutes

*$* 2 mode operations by Timer or Continuous operation

*$* Tachometer (titlnuanANEI9a1)

+* Net Weight 4.2 kg

*$* 39A1 13,000 LW (394 VAT)

Vortex Mixer Model VM-300

R/
0‘0

Dimension 130 x 160 x 180 mm

*e

%

Operation Mode Touch & Switch

X3

%

Speed 0-2,500 rpm

R/
0’0

Net Weight 4.8 kg

*e

*

Standard CE Mark , 1ISO9002, 1ISO13488

e

A

79A1 6,500 LN (394 VAT)

Pipette Shaker Model PS-2A

K/
0’0

Dimension 140 x 140 x 155 mm

%

%

Capacity 6 Places

K/
0’0

Fixed oscillation rate 1,500 rpm

%

%

Net Weight 3 kg

Timer O - 60 minutes

\/ K/
000 0’0

1A 6,000 LN (59U VAT)

Wunandoet Gemmy Industrial Corp., Taiwan
UNNELUE NUUATUTIANAUDNTUN 30 HueNeu 2545
aulangonfinsie UFEN ngunw Awmnas Tusand |1nm s, 0-2948-6906-8 Fax 0-2948-6909

Email bip@clickta.com
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1. aHar84 Plasma N lwa1u Coagulation Testing HNefin uazazlsting

2. dan199n1719R949m39aLTU Plasma Tuanuaieann talfFaudeauiy Serum
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1. wiRuafl NCCLS uustilidanuidudu 3.2% Sodium citrate wnt 3.8% Sodium
citrate lun1siiLAEANNG Coagulation Testing A8 3.2 % Sodium Citrate NAN
NTuTaza Uy Calcuim ARAMNIZANNIN 3.8 % Sodium Citrate

ﬁm%’@m : NCCLS, H1-A4 Evacuated Tubes and Additives for Blood Specimen
Collection—Fourth Edition; Approved Standard December 1996

Volume 17 No 18

2. nansENLEueIaAnTLIFANINNIRNTaeAAaAYe Sample cup Wnauxn 1 lusd Ae
1. Contamination & Carry Over §2179149 Specimens
2. L‘ﬁué'ﬁli’u?immiamL%@mmqﬂmnﬂmzﬁﬁduaﬂmﬁﬂL?Jﬂ'egnua'aml,ﬁ"nl,ﬁ"a
wnALANLIAR® (Risk of employee injury)
3. AMNIWIRINANITASIANNATIZH LL@:m'1uﬂn%aﬁ@mmﬁmﬂﬁﬁamma

LLW%ﬁLtazﬁﬂ’aﬂ (Good Laboratory Practices)

fandana ;

1. Good Manufacturing Practice for Blood Components in: Guide to the
Preparation Use and Quality Assurance of Blood Components, Council of
Europe Publishing, 5" Edition, 1999

2. Jack Gray: Universal Precautions and Lab Safety, 2000

3. Julie C.Pualson Happel, Clinical laboratory improvement Act. : Pre-analytical

factors affecting laboratory results emphasis : Phlebotomy 2000




