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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
Lﬂ%"aa%Lﬁusﬁau”amsm?iammmmmL%’uLLaaﬁﬁwmﬁwmmLLazu,amwaLﬁuLaawﬁu’wuﬂiuﬂﬁLﬁmf’w’au
clot Tiarysal

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. ¥UnA9819 (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. JunUN1SEBULNBY (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 §reAIE50U 3500 rpm 15 Wi
10.2.3 1 plasma 7ildvhnsneaauluepsos
10.3 Fupounisnagen

10.3.1 Waniesivuiln-Uaduun 13esaznsiaaousates (Self test) Aou flsinuai
Hananla ¢ UM “OK” uay Print Out

10.3.2 \A3039¢ Warm-up tngltinan 5-30 unit iilelvigamgiiues Detector Channel uaz
Incubator Idmuiidaly Ao 37 + 0.5 °C wag 37 = 1 °C swady

10.3.3 Liloi3eaniouvinau wiaeazians Parameter ¥asusiaztasn1ain (Detector

Channel) A9AID89

ch3 PTT chd
chi PT ch2

10.3.4 n1369rn Parameter Tasusiazteinsiatn
10.3.4.1 na Select 190191 Main Menu
10.3.4.2 na 1 donuy Select test azUsinguihasliidon channel fiazsiaen
10.3.4.3 natden channel fiagdaen (1-4) nA Enter #1999 UEAS parameter LAY
fidsAnl5ae channel 1
10.3.4.4 N 1 ditessAndu PT (A 2 snndesnsserndu aPTT) na Enter
10.3.4.5 nn Select 2 aduitefountaenduanduntiuans parameter mudo

10.3.3

10.3.5 Ww3suthendlazvihnsmageu
Thromborel S flazansudauazinendu q axdonislu Incubator feusgnates 10
UM

10.3.6 1d ID No. Auld lng
10.3.6.1 A Select w19LU1 Main Menu
10.3.6.2 NA 2 tNapagliden ¥09msI93n (Detector) 1, 2, 3, 58 4 — NALABN
10.3.6.3 N Enter niinaeazluild 1D No. auld - fiu 1D No. auld
10.3.6.4 n Enter, na Selectifioanuvtiaeund

10.3.7 gn Sample adlu Reaction tube auUsunaiildudas test (Han1519)

Parameter Reagent Consumption/Test
PT Citrate plasma 50 pl
Thromborel S 100 pl
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wazdly Detector MAenl3tnsdiunn Start 7 Channel 1 >> LED ¥o4
Detector azdsunnamdsaduduns >> nthaevsuanaatuaosndslunis
incubate feuATULIAT incubate 5 Wit Awfidssdyaanfiowdiold Reagent
PT : Usrwiuil ewu Thromborel S U&7
Lﬁaﬂﬁﬁ%mmuv‘ﬁﬁwmﬁaméuqmﬁa NUDALUEAING LAY Print naoenun

11.%’5umaumsmuquqmmw (quality control procedures)
11.1 Lm%mfwmmuammmw (Quality control preparation)
11.1.1 Control Plasma N
11.1.1.1 \Juns Lyophilized
11.1.1.2 wneeninasiisliflgamgivesduna 5 uni

11.1.1.3 avanefeinndu 1 ml 1elifoumndives 15 ud
11.1.1.4 mix WUy invert 5-10 a¥srouthunld
11.1.1.5 mumsia 15-25°%  : 4 $ala
<-20 °c 4 dUai
11.1.2 Control Citrol 2
11.1.2.1 \Juws Lyophilized
11.1.2.2 neennasiislifigamgivesdunm 5 uni

11.1.2.3 azanedetinndu 1 ml 1dliflgamaiies 15 i
11.1.2.8 mix WUV invert 5-10 ASarouwald
11.1.2.5 Aumsn - 15-25°% 8 49l
2-8% 16 ks
11.2 n1991 Internal  Quality control
7533 1QC fgasauAuamnna1ely 2 level tokA Control Plasma N wag Control Citrol 2
ﬂ'auminpﬁﬂ'saswmwmmaﬁuﬁﬁmimw%Lﬂiwﬁ waztuiinasluwuuiuiinn1svih 1QC 13es CAS0 (FM-
LAB-310)
11.3 ﬂﬂi@ﬂl’] Internal Quality control range
11.3.1 Control N : @mﬁnmaﬂmiﬁﬁuﬁwm control N (m1a1 Lot thendild) Tneldnsns
system independent values expect for the systems mentioned before !
PT : Thromborel®S
11.3.2 Dade®Ci-Trol®2 : gAnanuenansiifutinen Ci-trol 2 (a1 Lot ¥neniild) Tngldmans
Sysmex®CA/CS (8198991nenansiiutinen Dade®Ci-Trol®2)
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PT : Thromborel®S
11.4 lona 1QC linglunamifisensuld (out of control) szdasiinismanimmuassiniiiunis
uillizeuesnouiasiimansalinszsiauld uazdesdinmstuiinnsudlaluwuududin
msudly dowa 1QC uogluinast (FM-LAB-025) itetlasfunisiing,

12. %uﬁaumiLﬂ%&l‘uLﬁﬂUizWﬁNﬁaaUﬁﬁ'ﬁmi (Inter-laboratory comparisons)
12.1 1A59n15 Thailand National External Quality Assessment Scheme for Blood
Coagulation (Thailand NEQAS) Uag 3 s
12.2 dlorauszdiulidulumunaeivdedhunefimnue Wduiinunsniseile/desiu Tuwuy
TuiinuiAnmsudlunsalua EQA agluinaeiuinsgiugeusunmnn (FM-LAB-020)

13. 95Un7u (interferences)

13.1 1zidonUsunnsluimunga

13.2 Awdwnsrafivudeu heparin Arududuannndy 0.6 U/mL snavliinadildiauni

13.3 inhibitors Tunga Lupus anticoagulant dnasen1515393n Prothrombin time

13.4 ?i&?i&m’ailﬁ hemolysis , Lipemic , Icteric , parenteral feeding (ﬂuisi’fﬁiﬁmmimﬂ
NaoaLaen) JNasTUNIUNIIATINNATIZA

13.5 ﬂuﬁ’ﬁlﬁ%mﬁﬂmﬁastJ’ﬂ,uﬂfjaJ Lipoglycopeptide antibacterial drugs 813finasuniu
nSAS9 PT

13.6 Hirudin %50 enbungu Direct thrombin inhibitors fisgfun1sine (therapeutic dose)
anvdanaliien Prothrombin time 7insaa¥aldden Prolong

13.7 auldiifinne Dysfibrinogenemia

13.8 ansiildiiinySuasiden 1w Hydroxyethyl starch (HES) solution SikasunIunISnTIa
NATIEN

13.9 auldidien Hematocrit > 55 % (azdeaiinisimunaniioanySinaansiudonuds)

13.10 auldiildsunsSnweng Estrogen therapy

14 #énnsvasTUnaUNSAUIALB IR dNAGNS Saueiiieatasenfinalintueuvasnisin
(principle of procedure for calculating results including, where relevant, the
measurement uncertainty of measured quantity values)

14.1 \3psazynsiunammumhefiss 813, INR (nterational Normalized Ratio)

INR = PT_Sample (sec)”

Aunfay PT (sec)
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wNEme 1. A1 S| @mmaﬂammuﬁwm Thromborel S ISl value %84 CA-1500 (Lﬂﬁaunﬂﬂ%QLﬁa
thewdeu lot)

2. unfiads PT mlsannauesauiiguning (sood health ) aghatios 30 118 ALY
ﬁ?@&i’mﬁg\‘lL‘WﬁsmﬁlLLaSLWﬂM@ﬂuﬁ”}u’mLVi’l 9 AU WAULIAILIUNIAT mean , SD 1ag normal
range AL Arithmetic mean + 2 SD d@unismuaas INR 14eunfiiade Geometric mean
(SD-LAB-137) (Lﬂ?iawqﬂﬂ%u’uﬁaﬁwmm?{au lot)

14.2 msvszanumauliuiueu UiTRamsadeuuiRnuibes msuszanamnailiuuey
INMTIN (WP-LAB-29)

15.9199199am9F1n museAn1sanaulanieratin (biological reference intervals or clinical
decision values)
Prothrombin time (PT) : 9.5 — 13.0 second
PT — INR : 0.85-1.15

1 ¥ a al Qll 901
RUYLUG : A1D19999719UNTUALURUAIRN Lot U1en
- 9
16.919919189 unan15ndaUld (reportable interval of examination results)
PT:7-180 3uf

17.auuzthdmiunsiansanadeusinaudisnalildagludanisda (instructions for

determining quantitative results when a result is not within the measurement

interval)
Error asuiley

No Coagulation Coasgulation was not detect
-Repeated War31897UNa PT %39 APTT > detection time (> 180 3u1#)
-A52I9@0U reaction tube nasaINNITInazlinunis Clot

Coagulation curve Coagulation curve error

error -A539d0UYNBUINNS Clot wnneuvsell
-Repeat uazlvignaanuiinge (msvhenalaensanedu > 10%) wdesazll
uananaluly print

Slight coagulation Detected coagulation reaction is very weak
Fulgrsanaulduazandednga
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% mix sample waaiirludulm
© teamnafuiy 10 % wansindui Sample vdpavaiazln

© dwasenulaiiy 10 % waneindufiauld (ruldidu low fibrinogen)
aunsoeenuald

Analysis time over Coagulation was not completed within the prescribed detection time
-390 UANOUINNT Clot anfeunsoll
- Repeated Waz31891UKa PT 438 APTT > detection time (> 180 u17)

Range over Result exceed analysis range (A7ilaguninfiasasinle)

- Wwlninnnsdl

18.A13ngR/Audafiow/fimunzau (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, EXIl, 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

20. unasnuveAILUsUsUTNBNANATUL (potential sources of variation)
A579AEINg LA NINNAUA
- PT m1595796A578n8 Ty 24 713l
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21. BNE1591984 (references)

21.1 Tuunsnthen Thromborel®s (PI-LAB-044)

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

21.3 wwnansmnuansaualAsnIn Control N (PI-LAB-047)

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

21.5 tenansizes adesnsiaianmsudewnveaden 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.(Bumasiiin). 5 n.n.2559. 11N
http://amsoffice.kku.ac.th:50140/file/L CKOOCOSYOJP.pdf.
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wrunWeNEinen lsanenuadiangeni@er

Uszdinisudlu/muniutenaisannin

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

Yawonans  WI-LAB-044 : 33UATRIM 1309 139533 Prothrombin time
Twdew U | adu ve . HNUNIL/ Sufl
4 4 NaAN/ e v gy v
Aunla/ I 185N LY v H3US89 HoUNR 19 Usenale
2 4 Hudly v vo
NUNIUY AN
11 1.8.62 0 | aduusn 3.9 A4 NUNEY. no.gnsueAa | 11 we.62
2315YeY1 90T
1., 63 1| uAleatu 3.9. A4 NUNEY. no.gnsNeAa | 1 N.e. 63
2315y 90T
15 n.. 64 2 | ualeA1Un® PT 910 8.6-13.6 3.9. A4 NUNEY. wo.gnsueAa | 15 . 64
W 10.1-13.3u88 PT-INR 910 | o5y 2 BRI
0.71-1.11 \Ju 0.85-1.15
ileaanniinsudsu Lot 1hen
1 N.N.65 2 | nunuuds Liflualy ERTRIEIN NIUNEY. Wo.dnsuAa | 15 n.n.64
23T Y Tugn
1 .. 66 3 | ublevded 12 duneunis ERTRIEIN 1 n.0. 66
Wisuieuseninsieslfuinig | osiayny v
Tneasulassnsiidnsauen
EQAS Coagulation Program
vJu Tasan1s Thailand National
External Quality Assessment
Scheme for Blood Coagulation
(Thailand NEQAS)
14.a. 67 4 o 6. \inIAuInEsiy WA ERRZTA wo.dnsusaa | 13.A. 67
Foaudadle Het > 55% NITE DIAYYI
99 15. wnleA181989 PT 910
10.1-13.3 181 9.5-13.0 1ilen1n
finswasu Lot ¥hen
113.9.68 5 LLf’flﬁzJ%a;:mumuLaﬂaﬁ R VIUNEY. Wo.dnTAa | 111.9.68
NITY Sy Tugn
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