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1.90gUs2a9AUINMAGBU(purpose of examination)
1.1 Wenmamamgueadonsendies viefisniden
1.2 UszidiuanuRaundlussuunmsudaiveadenly extrinsic wag common pathway léuA factor
XV, V, I, fibrinogen
13 fhefilssuenfudenudsiiniuussynu warfarin
1.4 Uszillu synthetic function ¥896U

2. wdnN1sUAYIENTYeItunauilddmiuntsnagau (principle and method of procedure used

for examinations)
msnsratanisudadiveaden ( PT) lnawa3ad CA-50 axl938nsian1snszidsweuas (Scatter

Light Detection Method) figan1siinuiizenasysal (End Point) Tmuenadudl 660 nm ves
axninvzUszneusieuasiifinuas (Lisht-emitting diode, LED) &9qzdauadniiu Reaction tube
fisvhemaniu plasma auld waz Detector anfufniaiauasiinssidoonundsmuduuadiias
wntunmuarsuieu clot uasilsUAssnisadedou clot auysaiud mmuduuasiazasi
wﬁ'aa%Lﬁuﬁagamnﬂ?iauuﬂaammL%’mLLaaﬁﬁwmﬁwmmLLazLLamwaLﬁunmﬁgwm’[,uﬂmﬁ@f’w’au

clot Nauysel

3. anwaeN19UsEaNSAIN (performance characteristics)

Performance Characteristics
Precision

The precision of the PT determination is highly dependent on the method used. The precision
of Thromborel® S Reagent on the BCT® System was estimated by assaying normal and
pathological control plasmas over a five day period, one run per day in replicates of eight. In a
study the within-run precision ranged from 0.7 % to 1.2 %, and the inter-assay precision
ranged from 1.5 % to 2.2 %.

Method Comparison

A comparison of Thromborel® S Reagent with the British Comparative Thromboplastin yielded
a correlation coefficient of 0.979, with good numerical agreement of the values in percent of
norm'.

4. ¥UnA79819 (type of sample) : 3.2% Sodium Citrate plasma
5. nManseugUae (patient preparation) : il

6. UTSLANUDINVULHATAITANLAS (type of container and additives) : 3.2% Sodium Citrate
tube
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-lAifien Hematocrit > 55 % agdsiinmsAnaniioanynamstudonuddasligns
U3u105 3.2% Sodium Citrate =1.85x10 x (100-Hct) x Usunsidien
fogs viaen un 3 ml dansiudenuds 3.2% Sodium Citrate 0.3 ml Tdiden 2.7 ml el
Het 60% sipausuiliu 0.00185 x (100-60) x 2.7 = 0.2 ml fewaansiudenudsonn 0.1 ml

T1. Lﬂ'%'aﬂﬁaqilnmiﬁﬁﬂL‘T]uuazmsmﬁ (required equipment and reagents)
7.1 1nsosiansufsfivenden Ju CA-50 wanAaw Sysmex Ussinadiu
7.2 Automatic pipette 50 pl, 100 ul, pipette tips
7.3 Reaction tube (Cuvette)

7.4 themegeu Thromborel®s
7.6 Centrifuge

8. aﬂLL’mé'anLLazmiﬂ’JUﬂumwﬂaaﬂﬁlﬂ (environmental and safety controls )
8.1 AvanugelliesnsiasidenguuaruiRnuietesiunisiaeuraiinfonavulouuniy
7981939

8.2 UeildruNaLYeIEITaUsNS N dILUsENaUYsne AN AUA WM aFU AN RNl AuAS

9. JunUN1SEULNBY (calibration procedures)

)~ a A A . 4' | ° A = &
UNTADULNYULAIDIUBDAIUIDU maintenance %@QLQi@QI@U%’]QUiS"U'}Lﬂi@@ﬂag 1 A3

10.4UNBUYBINTTUIUNTT (procedural steps)
10.1 widganingn (reagent preparation) Thromborel S (d1%5Un$23 PT)
10.1.1 1Jums Lyophilized (human placental thromboplastin)
10.1.1.1 nsdifigslallADaldiulin 2-8 esmusaiBea Sumumengmutieiathen
10.1.2 azmaéf’mﬁ’mﬁu 4 ml. mix UU Invert 8-10 ﬁ%ﬂ way Incubate 7 37 s wadua
Junan 45 wiil wdanasuananunsaiunlglaiud)
10.1.2.1 AUAIINAI N TR LAY
7i 37 ssrwalded AuAI 8 Falu
7l 15 - 25 serwalded  AuAT 2 Su
7i 2 - 8 swwadua AINUAFT 5 TU
10.2 NMILHFUUFIDE1NATIA
10.2.1 Tdansiudenauds 3.2% Sodium Citrate Solution 1 @unaidenAuld 9 @ vi1n1s
AR
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10.2.2 tuwen plasma §reAusaseu 3500 rpm 15 wnd wiensdifiesnisnasiu Tidud
A2UL5750U 4000 rpm 5 w1d 2
10.2.3 1h plasma #ildvhnsvageuluaios
10.3 Supounsnadeu
10.3.1 Waa3eaiuidn-Unfue w3edazasiadousied (Self test) Aoy dliwupny
Hananale 9 AU “OK” uag Print Out
10.3.2 13899z Warm-up Ingldinan 5-30 unit ilelWigamaiiues Detector Channel uaz
Incubator Minuiisald Ao 37 + 0.5 °C uaw 37 + 1 °C ey

10.3.3 WIDLAIDINSDUYINIU VN9 waAY Parameter ¥89uAaza0Ins133n (Detector

ch3 PTT chd
chi PT ch2

Channel) A9@D89

10.3.4 nMsAaAn Parameter YoduAazY0In5I93R
10.3.4.1 na Select W99 Main Menu
10.3.4.2 na 1 donuy Select test azUsnguihasliidon channel flagsiarn
10.3.4.3 natden channel fiagdaen (1-4) nA Enter #1999 UEAT parameter LAY
fidsAnlsves channel
10.3.4.4 na 1 dtessandu PT (na 2 mndesnisasandu aPTT) ne Enter
10.3.4.5 A Select 2 aSuitedouniaendunnfuniuans parameter aude

10.3.3

10.3.5 Wi3atnenigyinnisnndey
Thromborel S fiavaneudauaziinendu 9 awfosnslu Incubator Aewsgaiios 10
oty

10.3.6 1d ID No. ault Tag
10.3.6.1 n@ Select W99 Main Menu
10.3.6.2 NA 2 ¥tNapaLliden 1095393 (Detector) 1, 2, 3, 58 4 — NALABN
10.3.6.3 A Enter wiaaglild ID No. auld - Wus 1D No. auly
10.3.6.4 nA Enter, na Selectyloaanuiinveund

10.3.7 ga Sample aslu Reaction tube muUsuitldusas test ( famaa)

Parameter Reagent Consumption/Test
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PT Citrate plasma

50 pl

Thromborel S

100 il

WaL19hu Detector MdantAtn9du,nm Start 91 Channel T >> LED U89

Detector azasuaIndnasudug@uns >> NN909LhanIa1TUNDeNAaILUNT

incubate ABUATULIAN incubate 5 U9 Awdlidesdyaaisiouiold Reagent

PT : Unelviudl ety Thromborel S waa

Weufsen1sudesiveadondugaudd niaeazlaning Lag Print Naaani

11.°i‘1’umaun'lsmuquqmn'1w (quality control procedures)

11.1 wisuheimuauamnIn (Quality control preparation)

11.1.1 Control Plasma N
11.1.1.1 \Juns Lyophilized

11.1.1.2 wneenunaafishiigamaiiviesduian 5 wiil

11.1.1.3 azangmguinau 1 ml. 1elingaumgiivies 15 uni

11.1.1.4 mix WUV invert 5-10 ASINauLu LY
11.1.1.5 anuasia 15— 25°% 4 7l
<-20 °c 4 d&Uen

11.1.2 Control Citrol 2
11.1.2.1 1Jurs Lyophilized

11.1.2.2 1eenusisiiskiigaumgivieaduian 5 wii

11.1.2.3 azgangaguinau 1 ml Melingaumgiivies 15 uni

11.1.2.4 mix WUU invert 5-10 ASInauLnu LY
11.1.2.5 anuassin 15-25°% 8 d7las
2-8% 16 %l

11.2 n991 Internal  Quality control

7533 1QC fgasauAuamunIna1ely 2 level tokA Control Plasma N wag Control Citrol 2

AounTINUILTIRINVBITUNLNTNTIVIATIEN waztuiinadluiuuiuiinnsyi IQC ww3ee CAS0 (FM-

LAB-310)

11.3 miaﬂ'ﬂ Internal Quality control range

11.3.1 Control N : gAnvntena1siiutien control N (91w Lot 1enitld) lagldnnse

system independent values expect for the systems mentioned before !

PT : Thromborel®S
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11.3.2 Dade®Ci-Trol®2 : gAnanienansfnfuthen Ci-trol 2 (1 Lot 1endild) Ingldfmsna
Sysmex®CA/CS (§rade9nLenansifutingn Dade®Ci-Trol®2)
PT : Thromborel®S
11.4 flona 1QC linglunaifisensuld (out of control) agfassinsmanimauazsiniiiunis
williSeusesnouiiasiinsamliesziauld uazdedimstuiinnsudlaluwuutudin
msudly dowa 1QC uogluinast (FM-LAB-025) iitetlasfunisiing,

12. Sunaunsiisuiiisussninaesuftiins (inter-laboratory comparisons)
12.1 1A59n15 Thailand National External Quality Assessment Scheme for Blood
Coagulation (Thailand NEQAS) Uay 3 sy
12.2 dlorauszfiulidulumanasivdethunefirnun Tduiinunsniswile/dosiu Tuwuy
Tuiinuuanmsudlunsalua EQA agluinaeiuinsgiugeusunmunn (FM-LAB-020)

13. #95UN7U (interferences)

13.1 WzidenUsunnsluimungas

132 dvdsmsraivudleu heparin mududumnnnin 0.6 U/ml eravilsinadilaiauni

13.3 inhibitors Iumju Lupus anticoagulant flNafan13915293A Prothrombin time

13.4 F9da9 5797 hemolysis , Lipermic , Icteric , parenteral feeding (Auld#ilomsmng
aoALden) ANATUNIUNITATITIATIEN

13.5 auldfilsunssnwiseenlungu Lipoglycopeptide antibacterial drugs 91aflnasuniu
nAS9 PT

13.6 Hirudin 3o 81lungu Direct thrombin inhibitors 7i5¥fUN153n1 (therapeutic dose)
a"9dsmalien Prothrombin time finga93nldien Prolong

13.7 auldiifinne Dysfibrinogenemia

13.8 asfildifiud3unasidon Téwa Hydroxyethyl starch (HES) solution HasuUNIUANTATIA
WATIEH

13.9 auldfifiAn Hematocrit > 55 % (RgdeaiinisiuinifieanyuSinaanstudenuds)

13.10 auldiildsunsSnweng Estrogen therapy

14.%8NN15Y9IUADUNTTANUIANB IR LANAEaNS s2unsitigatesarfinnulinuusuvainisin
(principle of procedure for calculating results including, where relevant, the
measurement uncertainty of measured quantity values)

14.1 1@3p99gynsAuIAmmuntlefif el dudund, INR (International Normalized Ratio)
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INR =

PT_Sample (sec)

Arun@aae PT (sec)

veme 1. A1 ISI gantenansuuuingn Thromborel S IS value %a3 CA-1500 (Wagunnasaile

Yrelaey lot)

2. Aunfade PT wildane1vesauiguang (good health ) agetos 30 518 AISAY

A0 1IN ANATIBLAZNANGIUT LU 9 AU LaLIALIAMIAT mean , SD 1ag normal

range AWIMAN Arithmetic mean + 2 SD @un1sAuan INR ToAun@eiy Geometric mean

(SD-LAB-137) (Lﬂﬁ'ﬂuﬂqﬂﬂ%’uﬁaﬁwwﬂﬁau lot)

14.2 n1sUszanaaauliviueu YuRnuszleulfiRnuses n1sussanuainuliviuey
1NN5IA (WP-LAB-29)

15.9199199 M9 museAn1sanaulaniematin (biological reference intervals or clinical

decision values)

Prothrombin time (PT) : 9.5 — 13.0 second

PT — INR

: 0.85-1.15

1 ¥ a a Qll 901
RUYLUG : A1D19999719UNTUALURUAIRNN Lot U1en
- 91

16.919915189unan15ngaUld (reportable interval of examination results)

PT:7-180

AN

17.auuzthdmiunsiarsanadeusinaudisnalildagludanisda (instructions for

determining quantitative results when a result is not within the measurement

interval)

Error

ANSWA LY

No Coagulation

Coasgulation was not detect
-Repeated Laz31891U[a PT 38 APTT > detection time (> 180 3u1¥)
-MI9EBU reaction tube WA INNTINALlNUNTS Clot

Coagulation curve

error

Coagulation curve error

-A539d0UYNBUINN1S Clot wnneuvsell

Repeat warligrasnnviiae (msvidnalsiaaseatu > 10%) iedosazli
uansnatuly print
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Slight coagulation Detected coagulation reaction is very weak

< v & v a

Wulavsanaulduazandednsie

% mix sample waaiirludulm

© fuamaiwiu 10 % wansindui Sample avdosoiaizln

O twamsiuldiiu 10 % wansindunauld (auldmdu low fibrinogen)
anunsnennala

Analysis time over Coagulation was not completed within the prescribed detection time
-9539d0UYNBRINAN1T Clot Mnneuvsell
- Repeated Uags189u[a PT wsa APTT > detection time (> 180 3u17)

Range over Result exceed analysis range (A7ilaguninfiasasinle)
- wglmainnnsl

18.A13ngR/Andafow/fivunzay (alert/critical values, where appropriate)
Prothrombin time (PT) > 36 second
PT - INR > 3.0

19.n3udananendiinvasiesujjiinis (laboratory clinical interpretation)

A1 PT A1 APTT COMMON CONDITION PRESENT
Prolonged Normal -FVII deficiency (including its inhibitor )

- early oral anticoagulant
- early vitamin K deficiency

- liver disease

Normal Prolonged -deficiency of intrinsic pathway coagulation factors (FVIII ,
FIX, FXI, FXIl', prekallikrien , HMWK)

- Inhibitor : FVIIl inhibitor, Lupus anticoagulant

- von Willibrand*s disease

Prolonged Prolonged -deficiency of common pathway coagulation factors (FV,
FX', prothrombin , and fibrinogen )

- warfarin therapy : reduced FVII, FX and FlI

- vitamin K deficiency

- liver disease , n1g DIC
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20. unasuIve9AILUsUSUTNBNAAATUY (potential sources of variation)

A579AENE LA NINNAUA

- PT m1595290A5718n8Tu 24 97130

21. @n&1591984 (references)

21.1 Tuunsntingn Thromborel®S (PI-LAB-044)

21.2 enansmAvasAIuANAMAIN Dade®Ci-trol®2  (PI-LAB-046)

21.3 NEsiuasAIUANANAIN Control N (PI-LAB-047)

21.4 gilensldfiades CA-50 (MN-LAB-010)

21.5 tenansizes adesnsiaiamsudwinveaden 3u CA-50 (MN-LAB-014)

21.6 Anucha Soisamrong. Department of pathology ,Faculty of medicine, Ramathibodi

hospital,Mahidol university. Pitfalls in the Performance and Interpretation of coagulation

Test. (Buwosiiin). 5 n.A.2559. 11189970

http://amsoffice.kku.ac.th:50140/file/L CKOOCOSYOJP.pdf.
21.7 a8 dufisu. unauiiiay NMsissuiieussaninmlunistusennataundmsunisvagey

Msudaivesdon s¥ineAusIsaU 4000 SOUABUNT WY 5 WIf AUABHINSgIU. TUH

Journal online Volume 4 No.3 September-December No. 2019.
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waUNNENEInen lsanenunadiangenfdere

Uszdinisudlu/muniutenansannin

FM-LAB-008/00(01/10/2560)

Yowenans.___ WI-LAB-044 : F3UATANY 1599 M39322 Prothrombin time
Twidew U | atu ve . HNunIL/ Juil
- o WaANY/ v v weay Y
udley/ Al 1 INLALY > H3UT04 RPN Usznald
Y - qunly v vs
NUNIUY ASA7 v
11 W.8.62 0 | avuwsn 3.9. 944 NUNEY. Wo.anTNPE | 11 W62
DINYYT RYTugN
1.8, 63 1| uflwhat 3.9. 944 NUNEY. Wo.anTNIPEa | 1 W, 63
2315y 90T
15 N, 64 2 | wAlvAun@ PT 210 8.6-13.6 3.9. A4 NUNEY. Wo.dnseea | 15 N, 64
W 10.1-13.3u88 PT-INR 910 | o5y 2 BRI
0.71-1.11 1Ju 0.85-1.15
desniinsdsu Lot then
1 N.N.65 2 | vumunds lifiuAly PRIRFEIN NUNEY. Wo.dneea | 15 N.N.64
DI BRESER
1 AN, 66 3 | uilathded 12 Jumeunis eRIRY TN NUNGY. NO.HNTUIAE | 1 NN, 66
wWisuguseninsieslfuinig | osiaay v BRIt
Tnewaeulasansiidingauann
EQAS Coagulation Program
\Uu 1san1s Thailand National
External Quality Assessment
Scheme for Blood Coagulation
(Thailand NEQAS)
14.p. 67 4 4o 6. iunsmuInEi RIRZAIN PRIRTDIN: Wo.anTNea | 1.8 67
Feaududle Het > 55% NITE DIAYYI
U9 15. uNluA191983 PT 270
10.1-13.3 18u 9.5-13.0 09910
fimswdeu Lot then
113..68 5 | uAledefmumuenans AR NUNEY. Wo.dnseea | 110.8.68
NITY BRESR
7 0.0, 68 6 1o 10.2.2 Windoniu N3l WA NUNEY. No.AATWPA | 7 N.A.68
sosmsnasiu Wiuinuds | wssw PRI
59U 4000 rpm 5 119
4o 21.7 Wiinenansdneda
a78 dudizdu. unAURleY N3
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Tuisiew U | altiu ve . AU/ Fui
] a Qﬁ]ﬁﬁ/ﬂ/ Yo v O A L4
uwdly, | wdly ensuilY ; A3UTD9 HousAld Usgneld
L d By
NI | AT

Wisuieuuszansnmlunsiy
LYNNAIENIENITUNITNAGDU
mMsudefvesien sening
AH550U 4000 SOUABUNT
W 5 Wil AUTBNINSgIU. TUH
Journal online Volume 4 No.3
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