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Abstract

Currently, the automation system for laboratory has developed a new technology used to make
a short turnaround time and quick whether it is a diagnosis or follow up with a doctor's treatment.
Therefore, the test results should be accurate and reliable. The purpose of this study was to assess
the diagnostic efficacy of Maccura IS 1200 based on enhanced chemiluminescence enzyme
immunoassay (ECLEIA) in the determination of thyroid hormone (TSH, T3, T4, FT3, FT4) and tumor
markers (AFP, CEA, PSA, CA19-9, CA15-3, CA125). The assessment consisted of testing precision,
accuracy, linearity, and recovery test according to the requirements of CLSI EP5- A2 using a method
validation. For a method validation result, Automation Maccura IS 1200 were presented a good
reliability within the specified range. The quality control materials with low and high concentrations had
within-day imprecision (% CVwd) value 0.99-7.19 % and between-day imprecision (% CVbd) 1.90-
14.27 %. The measurement error was within the acceptable range. Comparative measurements with
reference instruments, including the Architect i4000SR, showed that the regression curve shows the
slope between 0.115 — 0.956, the correlation coefficient (r) is between 0.113-0.996. The recovery in
the range of 73% - 163%, with an average equal to 106% . Measurement values were in the range
specified by the manufacturer. The results of this study show that the Maccura IS 1200 analyzer can
measure thyroid hormone levels. and tumor markers in the range of acceptable according to the criteria
set by the standard organization and further testing should be done before it is put into practice in the

laboratory.

Keywords: Method validation; Maccura IS 1200; Hormone; Tumor marker
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Baseline concentration

Added concentration
x 100

% Recovery =

\a % Recovery = 308azU8INIITNATITHES
nauSpuieuinduieussly
2.3.3 LN LM U Tz lin: Anuadn
msnauAnfisansUlugag 80 — 120 %
2.4 mM3ansanadnidwase (Linearity
experiment)
2.4.1 gagrediangd: leaTazans

¥19331% (Calibrator) ANIIUANTZAUYBITNIDIN
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mizﬁuga LRIWINULID919UDY Serial dilution
Waldldiduasazarsunagiuifdiaiia
LANTHAN ﬁmmmmau@@mﬁ Linearity 289
SEmInasey 5 526U a9il
2.4.1.1 TSH calibrator A solution
AINLTNT W 45.8, 11.45, 1.43, 0.04 Uaz
0.0055 plU/mi
2.4.1.2 Total T3 calibrator A
solution ANULTHTW 4.45, 2.2, 1.1, 0.6 WAz
0.1 nmol/L
2.4.1.3 Total T4 calibrator A
solution ANLTNTY 128, 64, 32, 16 WAz 8
nmol/L
2.4.1. 4 Free T3 calibrator A
solution AANNLTNIU 15.5, 7.75, 3.88, 1.94
ke 1.63 pmol/L
2.4.1.5 Free T4 calibrator A
solution 31X LN TW 41.5, 20.75, 10.38,
2.59 uaz 1.3 pmol/L
2.4.1.6 AFP calibrator A solution
ANNLTNTW 294, 36.75, 4.59, 0.57 waz 0.29
IU/mL
2.4.1.7 CEA calibrator A solution
ANLTNT W 203, 50.75, 12.69, 1.59 LAz
0.20 ng/mL
2.4.1.8 t-PSA calibrator A solution
AT UTY 52.90, 7.40, 0.46, 0.03 LA
0.01 ng/mL
2. 4. 1.9 CA199 calibrator A
solution AANNLTNLW 1165, 582.50, 145.60,
9.10 uax 1.14 U/mL
2. 4. 1. 10 CA153 calibrator A
solution ANLTNTW 121, 30.25, 7.56, 1.89
wae 0.24 U/mL
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2. 4. 1. 11 CA125 calibrator A
solution AN LT NUW 785, 196.25, 98.10,
12.30 L8z 6.10 U/mL

2.4.2 35nvdsaidu: dnwlanls
F1IATALNIATTIUIINMNATONTIIAU ¥ins
AT13AMIBLIAIIS ATz e a luald Maccura IS
1200 ¥NN1TALATIZRGN 3 AITBILAAZAINN
Wutw wdrundilallairansinuaas
AMNFNWUTITWIN967 Concentration calibrator
(WN% x) NUAT Concentration Maccura IS 1200
(LN y)

243 mﬁmﬁ:ﬁﬂ”aga: FINFUNIT
LFUATILALLEAINITINIINAIAWLTUTUR
aT93ale uazRINTINIINEFNL T AN FUWUE
(correlation coefficient, r) #38@1 Coefficient of
determination (R?) SIUNILFAIAT Observed

lower linearity 2891A389ATIVINATIZA

3. HAN13IVUUALIITOLHA

Nanisnagavidszansninvas
LA3DINIIDILAIIZHE AL ANISLAR AR RN
Maccura IS 1200

3.1 WamInasrauaNNLNneg (Replication
experiment)

msdszinanuiiissasiniesiaies
80 lul& Maccura IS 1200 wisaanidu short-
term U8z long-term w387 3unanag19niiein
within- day imprecision WL 8 £ between- day
imprecision AMNANGU lagria1anNulslsIn
HAWLILATEd Maccura IS 1200 §anuiissiia
inwnasiimauadudulng Tas within-day
imprecision ﬁ@hagluﬁj’m 0.99 — 7.19% &%
between-day imprecision ﬁ@i’laglu“ﬁ’ad 1.90 —

14.27% WULIIIIUNITATILHIT WA b HI
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insinivne Goldun Total T3, Total T4, Free
T3 uaz Free T4 113 4 18M54 %CV (between-
day imprecision) 184 level 1 gaﬂ’jwﬁﬁmu@
AFP & %CV (within-day imprecision) 184 level
3 gdﬂh'ﬁ'ﬁmu@ CA199 § %CV (between-day
imprecision) U84 level 2 gdnhﬂ'ﬁmuﬂ CA125
i %Ccv (within-day imprecision) U84 level 3 §3
niNfifnue uaz CA153 & %CV (between-day
imprecision) Taiinunia level 1, level 2 Laz level
31as level 3 338849 %CV (within- day
imprecision) @78 @dTable 1 Laz Table 2

ANEIOU

3.2 HANIANBYSOULABUNANITATI?
P89LA3093LA T80 [Wald Maccura IS 1200

msﬂiuﬁummgﬂﬁawaﬁ%‘?mmzﬁﬁw
TaINAROUAI8E199INFIRIATINADINY 28
130903293 LATTANGaINIINARAUNLLAT 4
510129781989 lumsdnmnessiidasmmasou
LA389A3993LAT=W 8 AL aTa Maccura IS 1200
Taofisunuia30903295tAT WA ludd
ARCHITECT® i4000SR LfiavL@TNﬂﬂ']iVlﬂﬁa‘Ll

o v 3 ' dl v
Wi mwam’]‘vhxmwmﬂvl@mﬂ

Table 1 The mean and coefficient of variance from within run (N = 20) of the Maccura IS 1200 auto

analyzer.
Within-run imprecision
Analysis Level 1 Level 2 Level 3 Accepted %CV
Mean %CV? Mean %CV? Mean %CV? (0.25 TE,)®

TSH 0.50 2.70 6.95 212 - - 5.93
Total T3 1.57 1.11 3.54 1.72 - - 2.31
Total T4 74.03 0.99 163.35 1.08 - - 1.75
Free T3 4.04 2.64 13.96 1.54 - - 2.83
Free T4 12.41 1.76 37.72 1.25 - - 2.00
AFP 8.54 2.81 58.83 2.78 360.42 8.27 5.48
CEA 5.01 1.50 18.80 1.41 56.41 4.86 6.18
t-PSA 0.55 1.89 3.46 2.21 22.62 7.19 8.40
CA199 22.66 2.14 71.81 2.26 221.82 1.51 11.51
CA153 20.76 2.50 64.96 3.1 179.80 7.49 5.20
CA125 31.16 1.51 73.01 1.46 280.08 2.29 1.96

Coeffecient of variation (%CV) is SD divided by mean and multiply by 100.

®Acceptable CV is not more than 0.25 times of allowable total error (TEa) for within-run variation

and not more than 0.33 times of TEa for between-run variation.
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1030903793101z 8@ i Maccura IS 1200
LaZLAS8ILA30IAI29T LA zRealua
ARCHITECT® i4000SR #inl#'l@ @1 correlation
coefficient (r) AILERN Figure 1 LLaz Table 3
ausey GesuninltUsnuenusuwutues
¥ 2 5Emanageu lagdn r asdanannninnie
WinNu 0.975 %3861 2 A1Tia1u1nniinie
WINAL 0.950 WaZ81292 W1 TE,, Hasnin
TE, a8

Table 2 The mean and coefficient of variance from between run (N = 20) of the Maccura IS 1200 auto

3.3 wamiﬁﬂmmmgﬂﬁaa (Accuracy)

Namiﬁﬂmmwgﬂﬁawaam‘smm’i’@

TSH, Total T3, Free T3, Total T4, Free T4, AFP,
CEA, t-PSA, CA199, CA153 LLaz CA125 @8
1A38931AT1= W8 @ 1wal® Maccura IS 1200 lag

N13IN1A1 % recovery WU1 % recovery 8¢

Tug249 73-163 % (gaqmvhﬁ'u 163 %, @‘ﬁq@

WiNAL 73 %) a9uaadl Table 4

analyzer.
Between-run imprecision
Analysis level 1 Level 2 Level 3 Accepted %CV
Mean %CV? Mean %CV Mean %CV (0.33 TEa)b

TSH 0.52 5.17 6.56 4.65 - - 7.82
Total T3 1.40 3.24 3.41 1.96 - - 3.04
Total T4 68.01 248 144.60 1.97 - - 2.31
Free T3 3.85 4.04 13.15 1.90 - - 3.73
Free T4 12.29 452 38.94 2.16 - - 2.64
AFP 8.05 4.11 49.48 7.23 222.02 6.89 7.23
CEA 5.68 6.40 22.34 8.01 57.91 7.49 8.15
t-PSA 0.57 6.72 4.05 9.93 22.81 10.70 11.09
CA199 26.50 14.27 87.19 22.92 250.48 11.22 15.90
CA153 23.07 9.60 66.22 10.80 183.95 16.00 6.86
CA125 25.79 9.31 71.66 3.79 265.64 4.05 11.68

Coeffecient of variation (%CV) is SD divided by mean and multiply by 100.

“Acceptable CV is not more than 0.25 times of allowable total error (TEa) for within-run variation

and not more than 0.33 times of TEa for between-run variation.
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Figure 1 (A-H) Linear graph showing a comparison of test methods between the Maccura IS 1200

auto analyzer (X axis) and the ARCHITECT® i2000SR Auto Analyzer (Y axis).
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Figure 1 (Continue) (I-K) Linear graph showing a comparison of test methods between the Maccura

IS 1200 auto analyzer (X axis) and the ARCHITECT® i2000SR Auto Analyzer (Y axis).

Table 3 Validation of the Maccura IS 1200 Auto Analyzer

correlation Biologic variation

Analysis N Slope %Bias TEcal
coefficient (r) (TE,)
TSH 60 0.975 0.725 0.08 5.91 23.70
Total T3 60 0.924 0.862 0.45 3.87 9.22
Total T4 60 0.912 0.835 0.1 2.78 7.00
Free T3 60 0.972 1.341 0.28 5.11 11.30
Free T4 60 0.955 1.027 0.09 4.94 8.00
AFP 50 0.731 0.115 5.00 9.98 21.90
CEA 50 0.892 0.449 0.45 7.02 24.70
t-PSA 50 0.113 0.123 37.22 44.20 33.60
CA 19-9 50 0.620 0.206 15.00 29.43 46.03
CA15-3 50 0.996 0.986 0.91 10.83 20.80
CA125 50 0.991 0.956 0.10 9.53 35.40
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Table 4 Recovery test

Level 1 Level 2 Level 3 Mean
Analysis Baseline
% recovery % recovery % recovery %recovery
TSH 1.56 105 106 101 104
Total T3 0.83 97 85 91 91
Free T3 2.57 96 77 81 85
Total T4 15.30 74 87 93 85
Free T4 14.60 72 73 75 73
AFP 2.03 100 87 94 94
CEA 1.79 149 131 91 124
t-PSA 0.15 171 103 37 103
CA199 26.60 107 138 196 147
CA153 12.3 86 100 97 94
CA125 229 172 175 142 163
Table 5 Linearity test
Analysis Unit Expected range Regression equation R?
TSH plU/mL 0.005 - 45.80 y = 1.025x + 0.145 1.000
Total T3 nmol/L 0.3 -4.45 y = 0.831x + 0.431 0.927
Total T4 nmol/L 12 - 128 y = 0.972x + 4.765 0.998
Free T3 pmol/L 1.5-155 y = 1.022x - 0.082 1.000
Free T4 pmol/L 20-415 y = 1.036x - 0.124 1.000
AFP IU/mL 0.3 - 294 y = 1.393x - 0.423 1.000
CEA ng/mL 0.2 - 203 y = 1.127x - 4.167 0.996
PSA ng/mL 0.008 - 52.9 y = 1.230x - 0.117 1.000
CA199 U/mL 2.0-1165 y = 0.868x - 16.82 0.988
CA153 U/mL 1.0 - 121 y = 0.931x + 2.867 0.995
CA125 U/mL 1.5-785 y = 1.038x + 7.926 0.994

3.4 Naﬂ’]‘iﬁﬂ‘iﬂﬂﬂ’n&lLﬂ%Lﬁ%@]‘N“ﬂﬂGNﬂﬂ’ﬁ

NARILVDILATAIOA NG Maccura IS 1200

NANIANHANUL T ULEWATIVEINITATINIARNT

11 31UN1TNAFL 1AULATEIIAINEROA I UNG

Maccura IS 1200 461 RZ 289318MINAFaUFIN

Twafidruinnin 0.99 lasusasliiiuinddn

AT ULFWATING AdTable 4 uaz Figure 2
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Figure 2 (A-K) Linear graph showing a linearity of the Maccura IS 1200 Auto Analyzer
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Figure 2 (Continue) (A-K) Linear graph showing a linearity of the Maccura IS 1200 Auto Analyzer

3.4 andne

N19%11 method validation maam%mﬁam’m
S1ailna iioaznageuUszEnsniwas
Ln3asiiatiu usari laanudaniinuadie g
ANANURINZENTLLAS 8958 FEN1TUATENTIE
ﬁumﬁaaﬂﬁu“@mﬁmfue] N13711 method validation
v19nssanaaatyn da nasaund i
inmsiinue Tywiwaifiniiaaniasy
wa18887191UNITUIRNTTHN method validation
ann13UszL i ndsz@nin nue9ia3090329
a1 00 U@ Maccura IS 1200 lasnns
NAFAUANLIULT AWYNABS wazaaLdn
L§ua s wodswnasiueadusulng §
LR E9U9318N15AT TR Ll LN e
fMAUA INNNNIANEN replication experiment L‘ﬁia

aziliuanuLned (precision) INNNIINAFDU
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Parua 11 emasey laadisniswiany
L‘ﬁlmmd 2 WUU Aa within-run imprecision L8
between-run imprecision lasldansaau au
Qmmwﬁmiﬂzﬁﬁ‘hmu 20 059 waNaT LN
Slas1eRarsiin1Inafaiie Uz indinn
anwliudngn laun13mn coefficient of variation
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T4 @1 %CV between-run imprecision U84 level
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AFP {61 %CV within-run imprecision U84 level
3 = 8.27 (%CV accept = 5.48) ganinfiinwua
CA199 §@1 %CV between-run imprecision V8-
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finvua CA125 U6 %CV within-run imprecision
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v o
&al

ABIMUA NIRNRIINNTZVIRNITIATIZHALAS
ANAANA AT FINaADLHI87191191NNT
1 ?1. H] u‘ii’l ¢1 Reagent/ Calibrator lot number
waNaNHEINUI1 CA153 f1d1 %CV within-run
imprecision 84 level 3 = 7.49 (%CV accept =
5.20) qaniwﬁﬁwmu@ LR e between-run
imprecision 284 level 1 =9.60, level 2 =10.80,
level 3 = 16.00 (%CV accept = 6.86) g3n1i
finvua @9Figure 3 G98191AaaniTasuf
A TaInuNMIaTII A TIE i naNs e N L
d1ad19813A1uquQ tFiguredanldlunis
FUI NILATLULAZNITLALINHIAIDEIRNT
AILANNTLATN Tagiingnfiinunvinnsnasey
sanTalganulanmely 28 Tunasanmadals
N USHNmsN3608819 888 B98I
NaFoU AUFUTAVBIAI0E1981IAIVANA D
FigurelZlunmsnasay uazisniswsainmeinld
lumsagdua udu gmsuTenaflglums
nagay mnduiuninageuluiisafilng
i wazannwaaaaNlndidsaniann azvinlw
lanafifanuuduganin snaitesnianns

FiumTugaaNvinanwaantl anaazyinly

617

I&dfianuiiesfinTzanseInannndn a1n
miﬁmmLﬁ'aﬂsuﬁummgﬂﬁaq (accuracy)
TagmalSouiieudn 11 ensnesouiiale
InLe3esas19staTiealugd Maccura IS
1200 TUANE195991N1AT9ATIVILATITH
8@ l%a® ARCHITECT® i4000SR las¥inn1s
AL A288190377 60 28819 FIRTUNNT
nasausyiilaanalszinnaailumu uazld
@T’saﬂ"me?'mﬁ’mﬁmaaua'lﬁ'ﬂuLaqaﬂizm‘ﬂ
8170950159515 50 20819 udIINan
ldwvhnsiensideyadinitnada lasld
regression equation: Yc = a+bXc Taginoailu
NNTUBUTUNS a:@ﬁ@hwa%mﬁ:ﬁﬁ@wmmw
Allowable Total Error (TE,) dnvansulade
TE,, @84%a8ni1 TE, @dTable 3 WUI1318N17
NAROY 3 NUMINARBUTAIMNFNNUTNULE S
uanius:@"’uﬁga fia nMInawau TSH, CA153
e CA125 G9iien r >0.975 §IuTuMIsNagay
4 UMINAFILNANUFUANBTAULEILIN Ao
n1Inaaay Triiodothyronine (T3), Thyroxine
(T4), Free T3 Was Free T4 LLa:aijmmsﬁ‘ﬁ'
pousuld adiaTzianndinan1Tiiasew
NHANA1A3IN Trilodothyronine (T3) @1 TE., =
3.87 (TE, = 9.22), Thyroxine (T4) @1 TE., =
2.78 (TE, = 7.00), Free T3 @1 TE,, = 5.11 (TE,
=11.30) WLR: Free T4 @1 TE,, = 4.94 (TE, =
8.00) gNLTWINLNIINARAL AFP, CEA LAz
CA199 wudgadanueassininusiimnua
Lwiﬁ'aa%ilummsﬁﬁﬂaw%'uvlﬁ fadiesziannen
NAMTIATIZHAANAIATIN AFP 61 TE,, = 9.98
(TE, = 21.90), CEA @1 TE,, = 7.02 (TE, =
24.70), CA199 @1 TE,, = 29.43 (TE, = 46.03)
LAFIRTUNIINAROU t-PSA WUI8Ida10614
fninunmrnmnue LLazqaﬂ'jwmmeﬁﬁﬂau{u

16 13851a312 /A NAINANITIAIIEHAANA



Thai Journal of Science and Technology

71 10 « aLUT 5 « NWI1YW — AAIAN 2564

71U t-PSA 61 TE,, = 44.20 (TE, = 33.60) &L1A9
ﬂ'muvlaigﬂ@i’aaf:mazl,ﬁ@mﬂ%mﬂﬂszm'svﬁu
madSoufioy Suiualads el
NNINAFDU ANVLFDHTVBIAIBENE MINATIZR
Toua IPn1INN9Ena LLazmmmﬂlumiagﬂwa
W3087199LARNNANNNTIUNITNAFO U 09110
Fa9LA309An9nw MIlTuandanussuaniuadi
G19N% IINTIAIVI Y YIHVBINIIATIAIG
Mg dulngnemiasauinnunainnais
LABZIIENIIATIINANUTUNIZFS wananit
Al lunsnasaUTEnIIFoILA3aI AR
\in 2 F2lug autafmuanisri comparison
study tiuaasFMsasaaialunalndidsaiils
A9 AR 2 2109 ualunsfnunassid
Fasrrnaluiiesnisunsidaadgig tilesan
@T’Jasmﬁﬂ'lmmaauLﬂ"fluﬁ'adamnmnﬁml

T
UIn1I203l3INEIUIAE1929 adagTl

o

NTUNWURIUAT Tagldin3asnsradiasnzs
8a113i@ ARCHITECT® i4000SR lunisnagay
v lianlunsuugsart F9ri lvnsesiaia
nnminaseuliaaiminnit 2 72109 B9
IﬁLﬂuawm@;%ﬁaﬁﬁﬂﬁﬁm’mmmmauﬁazl
Lasnsmasdianuuandsnwluu1senis
nagay
NHANIIANBIANDNEadlaun1InI
%recovery lagN13A3193LATIERE1TH 11
s1en1snasaulagia3asdinsizian luia
Maccura IS 1200 WU313 % recovery LadY ol
luga9 73-163 % (gegaLvinny 163 %, @‘ﬁqcﬂ
WiNAY 73 %) $9n1303293LA31s WD aINS
Na®&8U TSH, Triiodothyronine (T3), AFP, t-PSA
waz CA153 did1anugndaddant1igs (%
recovery Lna 100) d’suﬂ’]i“ﬂ@aa‘uﬁuﬂ Hen
mmgnﬁaa@%’m’j’] vaftenatitasnnandaau

AANAIALl BT UADWYBINITLAT N AN

618

I@ﬂmwwzslumzu@aumnﬁumsazmﬂmmgm
uazUsusInnaIgn (1esouldansnsazans
mmgmmggdﬁmmmmmLﬁuiuuﬁ';)
AMNNIINARAY linearity experiment ¥inn13
3mezﬁ§aawmﬂ@Uiﬁawsazawyuwmsgwuﬁaﬂ
ANULTUTUFINLIBINVBIUARL AT IN AT
5 5261 3 A%3 U ldannmIItaTzRaN
ganNsNnuAe U NTuAf R e 1a
wud'lﬂj'am']@%’1LLazgmﬂiwmimaauﬁmm
wduass waslaiSouiiauniuen linearity 7
u?ﬁ'ﬂﬁmuﬂmwudwﬁﬁwmauaqmﬁﬁu?ﬂ'ﬂ
MRua
msdnmsassisuunnsansasonsnle
Usznalng inmmasauasluaniziiaden
AF90Inedasd fuans Sevinldiidayanis
$r989vaatnzasliunnin wndnsd@nsudia
mn’fm:ﬁﬂﬁvlﬁﬁaga*ﬁ'l,fluﬂiziwﬁ@ia
Wasd fdn1T fazinunfansandadaniiia
Wnnlsluiesd Juanis iwmndudnnannis
ﬁﬁa‘ﬁ'ﬁﬂﬁaLiﬂajmmmaﬁaaﬂﬁﬁ'amﬂu
Ysznalng uazanwanismeasauLn3esnsa
AT ABALUNG Maccura IS 1200 Wuindanu
\Wing ANNDNead Lazdanudulduass anw
ansﬁﬁu’%ﬁ‘ﬂﬁmumm:aglummsﬁﬁﬁau%'uvlﬁ
AN VD INWHILITUNIATFIN FIRTUNNS
nagauRITZaSINNLIITNEN IS dudasinng
HUHBNITAILANA HATNUAZAITHIAIT
81989 (reference range) luldaziasdfuanis

%Gﬂa‘vﬂﬂﬁi‘ﬂ@ﬁﬂﬂLL@iﬂx%ﬂwﬂﬂﬂiluiﬂ?Jﬂ’]i

'
A L o

NAFAULALINWNUANTII8N98INA19NY F1RTL
MMINARBULELINUAINATITAILAZEIATIT
ALATIERIINNTN 1 1a3es wiindwaiasiiond
WANMINAROULLLIAEINY JWAEINUnIanL
CER) auaziwe susnldiuaiasdonaunu

Al BINlBLa3a90 T ATH T8



Vol. 10 * No. 5 « September - October 2021

Thai Journal of Science and Technology

A

TSH

M Level 1

25

20

<
=

It
[\al
s

TSH
T3
FTd

M Level 1

a2l < © < a
= F £ £ [
[T [T <C

M Level 2

o
o
<

M Level 2

<< <C
el ui
]

a

CA 15-3 I

CA 125
CA 19-9

—

Level 3

I
CEA I

I
t-PSA I

CA 125

CA 19-9 I

CA 15-3 I

Level 3
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